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QGENERAL NOTORS NORTH AMERICA
Btructure & Safcty Integration

Daar Ms. DeMetar:

Thig laftar is Genemt Motors (GM) raspanse to your information requast {IR), mﬂbd January 22, 2003,

regarding wieged lackup of the steering column in 15972001 model year

Chevrolet Corvette

vahicles,

Yiur questions and our comespending raplies are as folows:

1.  State by modid year the numbaer of subjuct vehicles GM has manufsciured for sale or Isass in
the Unlied States. Sapurately, for sach subject vehicle manufacturedd (o date by GM, siate
the following:

a. Vehicle identification number (VIN);
b. Model Year;
c. Transmisslon Typs;
d. Date of manufacture;
». Date warranty covarage commenced; and
{. Tho Btata in the Unhed Siatas whore the vehicle was orginally sold or jeased (or
delivarad for aale or lease).
Provids the tabis In Microsoft Access 2000, or a compatible format, sntitled “PRODUCTION
DATA" Ses Enclosurv 2, EA0Z-031 Deta Golleclion Dise, for a pra-formaited table which
provides further dotalis regarding this aubmission.
The total number of subjact vehicles GM has manufactured for sale or lease In the United States 13
shown In Teble Q1. An elsctronic summary of the production date is provided on the CD in
Attachment 1; refer to the Microsoft Access 2000 file i the folder Iabelsd “Responsa for Q1. This
data was colecked from GM Vishicis Profile Syatem on Manch 17, 2003,
TABLE G
CHEVROLET CORVETTES. | 1097.WY | 1998 MY | 1998 MY.1 2000MY [-2001 MY | ToTAL |
With Man. Transmission 2,982 8,585 12,818 12,489 14,853 49,487
With Auto. Tranamission 6,386 22,1248 17 028 18,721 18,255 82,614
Total 9,048 | 280801 | 20844 | 3,480 | 33208 | 131,981
2  State the number of sach of the following, received by GM, or of which GM is otherwise

aware, which refate to, or may relxta to, the alleged defect In tha subjuct vehicles:
a. Consumer complaints, including those from flest operatons;
b. Field reparts, Inciuding dealer flald reporis;

Product Investigations
Mail Code: 480-108-304 « 3600 Mound Road « Wamen, W 48090-2055
(536} 58020 « Fac (SBR) A47-Z2318

Phana:
[ ]

Fsaponeadog
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Reports involving a crash, injury, or fatallly, based on claime against the manufacturee
Involving a death or injury, notices recaived by the manufacturer alisging or proving that
& death or Injury was caused by a possible defect In 2 subjact vehicls, property damage
clalmw, consumar camplaints, or flekd reports:

d. Proporty demage claime; and,

#. Third-party arbliraticn proceedings where GM I or wis a party to the asbliration; and,

f. Lawsults, both psnding and closad, In which GM ls or was a defandant or codafendant

For subparts "w" through “f ,° staie the total number of sach item {eg. consumar
complainte, flakd raports, stc.) ssparately. Multiple incidents involving the same vehicis nre
to ba counted saparately. Multipls reporis of the same incident are also 1o ba eountad
separately (Le., 2 consumer complaint and a flald report Involving the same Incident In which
a crash accurrod are to ba counted as  crash mport, 2 fleld report and & consumer
complaint}.

In addition, for Keme “c” through “f," previde a summary dmﬂpﬂnﬂ'ﬂf tha sllagad problsm
and oausal and contributing factors and GM's assesamant of the problam, with a summary
of the significant underiying facts and evidence. For oms @ and 1, Identify the parties to the
action, as well as the caption, court, docket number, and date on which the complaint or
other documant initiating the action wae filed.

Table Q2 summerizas the reports to GM that could relate & the subjact condétion. These rapoes
ara in addltion to the reporta provided In GM's Saptember 13, 2002 regponse.

TaBLE Q02
Counr | LNcue msgaswuua “"Mmﬁﬁmrgl
REPORT TYPE (mcLDma | @M ToNHTSA | ConTamne |\ oo | imest
.
)
mer Reports, apac 0 9
N S St 5 v s g Dl e g
d Reports, speed < 20 MPH 4 4 0 y o
Findd Unknoesn L] 4] 1] WA 1] 0
B T e, B | N N R O TR I o
Lawauita a7y spoed) B 0 0 N/A 0 )
Wﬂmw b [ o (I T Y S
Party Arhliration {amy speed) 1] 1] ] MR 4] 0
%;{hmﬂm Duplicaies) g g & _MiA 4 2
‘otal (Excloding Duplicates) g. 8 Q NA 4 2
*  GM b not suaza of any fetelie related & the sublect
* WA —nat applicatin

GM's responsa to tlem 2 doas not include wamanty claim date. Refer to question B for all warranty
cleim dats. GM has searchad the following sourcee to collect the data for this response:. Corporate
Cantral Fils, Customar Asslstance Center, Technical Assistance Canter, ESIS, Field Information
Network Databess, Company Vehicle Evaluation Program, Early Quslly Fesdback, 24 Hour
Concem Detection Process, and Legal. Ths collection of the reports was completad on March 5,
2003,
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3.  Separataly, for each ltem [camplaint, report, clalm, notice, or matter) within tha scope of your
respones to Requost No. 2, state the following Information:
a. GM's fle number or other identifier used;
h. The category of the Kem, as identifled in Request Na. 2 (1.8., CONSUMAr compilaint, feld
report, stc.};
Vahicle owner or fleet name {(and fleot contact parson), addross, and telephone number,
Vehicios modsl yean;
Vahicle's VIN;
incident date;
Report or clslm date;
Vehicl's mileage ut time of Incldent;
Vohicie's apesd at ime of incident;
Whether a crash ls nlleged;
Number of allegod Injuries, if any;
Number of alleged fatalitisw, i any; .
Systamicomponent codes; and
Summary of ths compisintfireport.

Provide this Information In Microsoft Access 2000, or a compafible format, enthied
*REQUEST NUMBER TWO DATA." Sse Enclosure Z, EA02-031 Data Collsction Disc, for a
pre-formatted tabls which provides furthur detalls regarding this submission.

mgrFT-Fe~snn

An slectonic summarny of the records inciudad In ltem 2 [& provided on the CD in Attachrment 1;
refer to the Microsoft Access 2000 fia In the folder labeled “Response for 03" GM has arganized
this summary by GM file number within sach attachmant.

d. Frndmmpl-ufilldumnlnhmmdhmhlhmwﬂilntllnlmpnufmquutmz
excluding those submitiad in GM's September 13, 2002 responze to PE02-084. Organize the
documents soparately by category {lo, consizmer compizints, flakd reports, etc) and
describe the methad GM used for organizing the documants.

of the records identified n Hem 2 sre provided In the attechments lsted in Table Q2. GM
has organkzad the reconds by the GM e numbes within aach attachment.

5. State, by model ywar, a total count for al of the following catsgories of claims, collactivaly,
thet have beon plllbyl‘:‘lltnd:hﬂutnhhto,nrmiyrﬂ:htn.tluallomdduhﬂlnh
subject vehicles: warranty claims; extended warranty claims; clalmre for good will services
that were provided: fleld, zone, or similar adjustments and reknbursamends; and warmanty
clzims or repalrs made In accordance with a procedure specified in 2 tachnical sarvice
bulistin or customer safisfaction campuign. Separstely, for each such clalm, atate the
folliowing Information:

a. GW's claim numbar;
b, Vahicle owmer or flest name (and fleef contact person} and Selephone number;

VIN;

Repalr date;

Vehicle milsage st ims of rapali;

Repalring dealer's or facility’s nama, talephons number, ity and state or ZIP code;

Labor operation number;

Problem code;

Raplacement pert numban(s) end dascription{s);

—smmpap
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|- Goncern statad by customer; end
k. Comment, i any, by desterfischnician relating to clakm andlor repalr.

Provide thie Wnformation in Microzsoft Access 2000, or a compatible format, entithad
"WARRANTY DATA.* Sse Enclosure 2, EAJ2-031 Data Collection Dise, for a pre-formatted
tabls which provides further detalle regarding this submisslon. .

A summary of warsnty claims that may relate to the subject condition on veshicles for sale aor lease
In the LS. Iz provided on the COD in Attachmant 1; refer to the Microsoft Accesa 2000 flle in the
folder kabeled "Resporse for Q15" The summary includes claims provided in GM's previous
submissions on Sepiember 13, 2002 end Oefobar 23, 2002. GM seanched s Claims Analysle
Reftrioval Databiase (wamanty database) on Fabruary 14, 2003.

GM's wamanty datebase does not contsin the following information: vehicle owner's name or
telaphone number, replacament part number description, or customer concérm sbatament GM ls
providing fieids labeled "Customer Code®, “Customer Code Description™ wvd “Verbetim Text' In
regpanse 1o request 5 and 5k. The vertatim text ia an optionat flald, not required to ke complated
for every warranty claim. It is for the dealer to enter any additional comments that may be
applicable to the warranty claim.

The wasmanty date provided has limited analytical value In analyzing the flald parformance of a motar
vehlale component. The wamanly records do nat contain sufficient information to estabish the
condiion of the part et the ime of the wamanly comection, end service persannel may not
conalstently use the agpropriate labor and frouble codes. Warmraniy numbers represeant claims by
our dealars for reimbursement for parte and labor costs incurred In parforming warranty garvice for
aur customers.

6. Dezcribe In dotall the search critaria usad by GM to Ideniily the clalms kientified In reaponse
o Request No. 5, including the mbor aparations, preblem codes, part numbers and any other
pertinent parametars usad. Provide a list of ali sbor operstions, labor operstion
descriptions, probrlem codes, and problem code descriptions applicable to the alieged defect
in the subject vehicles.

The wamanly cala was collected by searching for the labor codes fisbad in Table Q6. A Het of
warranty trouble codss wnd trouble code descriptions associated with the labor operatione are
provided on the GD in Attachment 1; refer to the Microsoft Excel 2000 fie in the folder |absled
"Response for 06.° Some of these trouble codes do not seam appropriate for & description of the
alleged defact Labor code E7501 is used far the raplacemant of the stearing calumn locking parts

for any reason,
TABLE QB
Lasos CODE DESCRIFTION
ETEOD1 Locking Parts, Stesring Column — R
VD742* ECL Ralay Hamess Replace

* |gher code dedicated io performing prodved campalgrs 01044 and 10444

The wartanty data provided has Emited analytical value in analyzing the fiakl performance of & mator
vehicle component. The wermanty reconds do not contmin sufficlent information to eetabhsh tha
condition of the part &t the tima of the warmanty comrection, and service personnael do not conslatently
usa the appropriate kabor and trouble codes. Warranty numbers represent ciaims by aur dealars for
reimbursemant for parts and labor costs incurmed in performing warranty sarvice for our customars.
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State, by modal year, the terme of the new vehlcle warranty coversge offered by GM on the
subjoct vahicles (Le., the number of monthe and mileage for which coverage ks provided and
the vehicle aystemns that are covered). Doescribe any sxtended warranly coverage option(s)
related to the alleged defect that GM offerad for the subject vehicles and state by option and
modal year, tha number of vehicles that ars coversd under sach such axtanded warranty.

The subject vehicles are covered by a bumparin-bumper new vehicls warranty for thrae years or
36,000 miles, whichevar asceurs firat.  Many pxtendad warranty options sre avalisbls through GM
dealerships. They ame offersd at different prices and for varyving lengths of time, based on
cugtomar's praferanca, up to 7 yaars from ths data of purchase or up to @ total of' 100,000 vehicla
miles. Tha GM wamaniy system doas not contain Information on the number of vehicles that have
extanded wamanty coverage

Provide a chart showing elacironic column lock warranty Inclldents pér thousand vehicles by
bulid manth and by ime In sarvice. Frovide all charts In full color, or in an slactronie format
that contalns full color.

The reguastsd charts are providad on tha CD in Attachment 1; refer t& the Microao®t Excel 2000 file
in the foldar labeled "Responsa for Q8. Theas chars were completed on March 24, 2003 by OM
Product Investipetiona Departmant using tha Information provided for tem 1 and ltem 5 of thie

response.

Produce copies of all sarvice, warranty, and other documents that relats to, or may relate to,
the allaged defact In the subject vehicles, that GM has lssuad to any vehicle owners, dealers,
regional or zone offices, flkd cificos, fleet purchasers, or other sniiies, other than thosa
identifled In GM'a Soptemnbar 13, 2002 mepones to PEO2-054. This Includes, but Is not
limited to, bulistins, advisaries, Informational documents, training documents, or other
documents or commumications, with the sxcaption of standard shop manusle. Ales Include
the labost draft copy of any communication that GM s plarning bo issus within the naxt 120

days.

QOM supplied communications to the dealers related ko the subject investigation aa part of ite
Saptember 13, 2002 meponsa. Alttechment 8 contains s copy of the communication to the dealare
related to the subject invasgtigation since Saptember 13, 2003. This date was supplad by GM
Servics and Parts Operafion on March 21, 2003

Genaral Motors | not planning to lssus any additional senvice, wamaniy or ather technical document
or communication to s dealers, regional offices, zone offices of other antitles regarding the subjact
comnfition.

Describe all assessmanis, analyass, fests, test resulfs, sthudies, surveys, simuiations,
Investigationa, Inquiries andior evaiuations {collectively, “actiona®) that melete to, or may
relats to, the alloged defoct in the subject vehiclea that have been comducted, are baing
conducted, are planoad, or ars being planned by, or for, GM, other than those identifled In
GM's September 13, 2002 rezponsas to PEQ2-054. For esch such action, provide the following
information:

a. Action tide or kKientifiar;
b. The actual or planned start dats;
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action; and,
'l

The actual or expected snd dats;
Brisf summary of the subject and objactive of the action;

Engineoring group{s¥supplisns} responaile for designing and for conduating the

A brisf summary of the findings andlor conclusions reauiting from the setion.

¥or sach action ldentifiod, provide coples of all documents refated to the action, regardiess
of whether tha documents are In Interim, draft, or final form. Organize the documents
chronologically by action and for sach dotumant provided, state the scurce of the document
and the date the sction was or will be complsted.

The Table (110-A summarizes the actions conducted by or on behat of GM. The documents are
provided on tha CD in Altachment 1; refer to the Microsaft Excel 2000 and Microsoft Word 2000
filas in tha folcer labaled "Response for Q10.°

TamE Q10-A
DENTIRER SanT | Ewn SUMMARY CF TEST | GO RESULT SUMMARY
C-5 ECL Acluskor a3103 | 4173 |The objective ke to determine | Warren Elactrical | To Ba Determined
Rebound Evaluation {eatimate} | the Jock pin can ever profnade, | Teat
Owver Lifa Cycle due fa reboirxl, and contact | Development &
the lock rirg, while the micro | Valdation
switch continuas o ndicate an|
unlocked column. Itla
plarnad o run the test o
50,000 cycles {durablity
_ requirament of ignilon witch),
Analysia of Warrarly 10703 On | Reviaw recent wermanty G Sarvica & | Onidy one clalm waa
Clalms going, no | clakms o dstermine Fany | Parts Operiion [ Mdantiflad that mey exhitd
sctond | may have happenad while condtion—VIN
daie | driving & idenitfy vehiicles that 1Q1YYZ2GUWS123464.
may sshibl alloged condition Vehicla analyzed (888
o furthar reviaw. analyala below).
Evaluslon of Cusomar | ¥1303 | 41508 | Review vehinla b determine | GM Engineoring (M causa idandified fat
Vehicle -VIN {oelimabs) | vaRdty of complaint & Healy | —Eecirical, moukd rasullt i ochamn
1G1YYZ22G0WS1 23464 causa. Vahicle wes raviowed ; Stearing Cokamn [iocking while vehicke ks
i MD, Column was removed | Reprasentsiives, |driven. Complaind does
for further analysie by Dalphi | Deiphl not appaar o ba vald,
& Honeywel Audomotive, Further imveaigation &
Honey well. boing done on the column.

In addition t the above dacumants, Delphi Autarnotive (Delphi) has provided Information relating ta
the testing listed In Table Q10-B and analysis of the retumsd waranly parts. Thie Information is
provided in “Attachment-Delphl.”

Tape 310-B
IDENTFIER START END SULBMAY OF TEST GROUP RESULT SUMMARY
Rebound Tesat 8797102 | 93002 |Evaluation of 26060080 & Faacalnvereys! | Sea Report Provided In
260B3A07 who dynamic braking | Honaywall Atinchrment-Delphi
Evalugtion ¢f Original 403 503 |Evaluation of Dyramic Braking | Honeywell & 7o Be Dotermined
1947.2 MY Sysiam | (estimate) | (estmats) Dalphl
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The preceding inforrmation was collected from GM Enginearing, GM Seqvice and Parts Operation,
and Delphi Automotive. The data collection was completed on March 27, 2003.

State by modesl year and transmission type all modification(s}, componant{s}, or kikfs} that
watld b required to refrofit the MY 2001 ECL sssambly onto MY 1997-2000 subject vahicies,
including sl! modifications raquirsd In the Passenger Zone Module (PZM). For sach
component ar ki required, stete the part numben(s), the component or kit appiication, and
the madifications made to the componant or kit from the asriler vehicla. Stats whether any
new ar additional service ar maintenance processss ane requirad to retrofit or maintain the
componente) or kit(s) on sarfler vahicles.

Table 211 indicates the changes that would likaly ba necessary to retrofit MY 1887-2000 subject
vehicias to make them similar to 2001 MY vehicles. GM cannot cumently retrofit the 1887-2000 MY
vehicles to make them the same as 2001 MY vehicles because production of the 2001 ECL haa

caased.
Tahle O
VEHICLE -~
EARLY LATE
Tmmmv;am 1997 MY 1958 MY 4998 MY 1889 MY 2000 MY
Autornatic 1. Now 97 PZM 1. New 'SBPZW | 1. Service Kt 1. Service Kit 1. : Sonvce Ki
Z Newwiringklt ;2. Mewwhingkk |B86852420, BBO52423. BS952428,
Option 1 o add SFDTECL |toadd SPOTECL |2 LetestECLph |2 LalestECL pin |2, Ludest ECL pn
réliy. ralay. 26029807, 22080807, 26085007
3. Latest ECL ph |3, Laest ECL pin | 3. Sieoring whea! | 3. Sieering whee! | 3. Slearing wheel
28060807". 26098807, nut pn 28058108, [ nul pin 26058108, | nut pin 200961 08.
4. Seering whael |4, Sieering wheel
mut p/n 26066108, | et pin 20066108,
Albomatic 1. Barvica Kt f. Service Kit 1. Sarvice Kit 1. Servica it 1. Sanvica Kk
BE2437 io SE05427 RBBG2427 b BERS242T b BT
Oplan 2 disable ECL using | disable ECL using | dieable ECL using | dheabis ECL aing | cisabla ECL using
procedure In PrOCachIEs In procsdurs in procedure in procadune in
Customear Cunslomer Custornir Cueimar Curriomer
Sailafacion Bafisfaciion Saliskolion Saffsbaction Safistacion
Campaign Campaign Campaign Campaign
FO1044A, ¥OT0dA 10448 #0044, #010444.
2. Stearing wheel |2. Siearng wheal |2 Sieering whee! |2 Sieering wheel |2. Bleering wheel
nut pin 26056108, | i pin 26058108, | nut ph 26058108, | nui pin 26358108, | nut pin 26056108.
Manul 1. New BT P2M |1 Mew BB FZM | 1. Service K& 1. Senvica Kit 1. Sarvice Kit
2. Newwirngidt |2 MewwhingiHi |83852428, BEA52428. 88952424.
0 sod SPDTECL |toadd SPOTECL |2 LalestECLphn |2, Lawet ECLpin | 2. Latsat ECL pin
reley. relay. 260539807, 26000607". 26083307".
3, Latest ECL pf1 |3, Laesst ECL pin | 3. Slanding wheel |3. Steering wheel |3. Stearng wheel
28089807, 26080807, nut ph 26056108, |nut p/n 26055108, | nut pin 28056108.
4 Steering wheel |4, Skeedng whee
nut pin 26066108, | nut pin 28066108,

* ECL peaet number 26083007 hes supercaded ECL pert number 280500860 used in MY 2001 webicles.

Ploasa note that some of thage changes have not been validstad and other changes may be
necessary. In addiion the following are likely:
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Automati; Option 1 and Manual Notas

s New Passanger Zona Modulas are reduired to add the software to control tha extemnal Elsctric
Colurmn Lock Relay, using an sxisting spama low slde driver. The software changes would drive
new GM part numbers, The new Passenger Zone Modules would ba usaed by both auto and
manusal transmiesion vehicles for a gheen model year, -

= New wiring kit would be neaded for 1987 to Early 1958 modal year vehicles to add SPDT relay
o ECL subsystam.

= The latest ECL part numbar 26088807 would ba needad o update the steering column. It eouid
be refensed with the nesw wiring kit in itern 2 abova.

« Service Kt 88852428 converts an existing SPST ECL relay to 8 SPDT ECL relay. The kit
contains a naw SPRT ECL relay and a wiring jumneer. In addition, the latest ECL p/n 28089807
and skearing whaal nut p/n 2606608 are neecded, ~

Automatic Option 2 Notes

+ Service Kit 88952427 is used to digable the ECL using procedurs provided in Customer
Satisfaction Campaign #01044A. The stesring column lockfcam orientation plate is raplacad
with a new cam orisntetion plate. A new jumper wire and refay hamees {from the kit) Is usad to
replicate the funclion of the ECL. The ECL astuetor remains operational to counteract oxkde
growth on the ECL relays in the Paassnger Zone Module. The ECL Jock bok will no longer lock
tha column becausa the steering column Jock/cam orentation plate has been replaced with a
héw cewn orientation plate.

Provide a chronological daseription of all modifications or changes, cther than those

ldentified In GM's Saptamber 13, 2002 response to PE02-064, made by, or on hehalf of, GM In

the deslgn, matsria! composition, manufacture, quality control, aupply, or Installation of the

subject componant, from tha start of production to date, which relste ta, or may relate to, the

tliegad defact in the subject vehicles. For sach such medificstion or changs, provide the
kwing information:

8. The date or approximais date on which tha modiication or change was Incorporated

into vehicie production;

A datalled description of ths modification or changs;

The reason(s} for the modification or change;

The part numbars (sarvice and onginsering) of the originel component;

The part number (servics and soginesring) of the modifiad component:

Wheather the originet Lnmodified component was withdrawn from production and/or eslo,

and N wo, when;

Disposition of unusad pre-modifiad parte:

When ths modifiad component was made available a3 a service component; and,

Whather the modified component can be Interchanged with earller produstion

components.

~papmr

~Fa

Also, provide the above Information for any medfication or change that GM I8 aware of
which may be Incorporated into vehicle production within the next 120 days.

M Is not ewara of any changes made bo the gubject component that ware not provided In its
previous responsae. There |s a planned change & change the Positve Temperature Coefficiant
{PTC - thermal circult breaker Part number 28088807) in June of 2003 bacause the manufacturer
(Raychem) is incarporating & material change that will ohsalets the cument FTC. Thane should be
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no sffect on the performance of the Eleciric Column Lock (ECL). The new PTC {part number has
not baen detsrminad) Is pianned to be Interchangeable with the current part number. It ls Intended
that current slock will be usad. The date the new part will ba avallable in sarvice has nat baen
determined,

Fumibsh sach of the following:

s. Finsld return sampies of the subject component exhiblting esch subjeat fallure mode GM
has identified, Including subjact components exhibiting the following:

I. Fallure of actuator;

4. Short circulting of ECL;
. Binding of worm/worm gean
. Excossive lack bolt rebound; and
V. Any other fallure mode.

b. One asssmhbled steering column (without stearing wheel) per, Enclosure 3, Ganesral
Motor's 1998 Chevrolet Carvetts Service Manual - Steering Column — Disasasmbled
View; and

¢. Two exemplar gamples of the Shaft Lock Shield Assembly.

To respond to 133, GM requested parts returmed to its Warranty Return Canter. As of March 21,
M had not |dentifled any parts responeive to 13a. If eny parta are retumed that are responsiva to
13a, G wil forward them fo NHTSA

Delphi Automotive will supply the parts requested In 13b and 13c. Dalphi will send tham to VRTC
as NHTSA raquested in the s-mall note from Ms. Cheryl Tuosto dated March 14, 2003.

Produce GM's design epecifications and teeting requirements for the subjact component

used an the subjoct vehiole, Including:

a. Tha origined GM apecHicetion;

b. A chronological Hsting of all specification modifications or additions, including the dats
the change waa Incorporated Into the production of tha subject vahicls and the reason
for the changs;

c. The original tssting requirements and a description of how sach testing process was
condiicted, Including the name wid description of oach typs of tosting and messursment
equipment;

d. The test results used to validate how fhe subject componsnt met the design
specifications for sach testing requirsment;

2 A chronological Reting of any testing requirement modification or addition, including a
deacription of the modified or additionsl testing procodure, i applicable, the date tha
changs was Incorporated Into the production of the subject vehicle, and the reason the
changs was made; and

L The test results used to valldate how the subject component mst the design
specifications for sach modified tosting requirement.;

a Aftachmant 14 conteins the GM speciication, 26087216 - revision OXM. GM la seeking
confidentiafily on this information. The Delphi specification is 26052016 - renislon (26. Delphil
Iz seeking confidentalty on this specification. Tha Deiphi spectfication and the request for
confidentiality ara provided in Attechment-Delphi.

b. Tha spacification chanpa history I8 Included as the last page of each apacification. There heve
bean na changes to the GM epecication since itz reieass.
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15,

The testing requiremants are listed in the specifications. A description of the tasting process ls
contzinad In the specification instructions.

Test results ars provigad In the Attachment-Delphi, Appendix A.
Mo changes or additions ware made to the tecting requirements. -
Mot applicable. Thers weare no medified tasting requirements.

Ths following questions refer to the summary tabla provided on Bates pages GMB22 Att. 10
18 thraugh 18 in Attschment "10' of GM's Ssptambar 13, 2002 respanse to PE02-054.

a.
b.

Stats the source and date of tha documant.
Produca coplos of all reference dooumeniz clted, tncluding:
l. Reforanca Document B-2;

. Reaferance Document C-1; .

ill. Reference Documont D-1;

IV. Resfsrenos Document E-d;

V. Chart: Appandix 8;

Vl. Reference Documents J-1, J-3, and J-4;
Vil. Refarence Document N; and
Vill. Referenca Document K-1.
Explain the tsminology “PPAPY, “Interim A®, “interim D", and “snginesting psrmit®, as
it applies to tha subject componant.
Explain the PPAP approval process and requiremsnt specifications for the wioering
column as ki relatos to the subject component in the subject vehlch.
Explain the requirements and taating procedures necessary o validate the ECL satustor
and provide the test results used to substantiate its validation prior to the stert of
production of the subject vehiclos.
Explain the ECL durablity requirements and the specHic durablity requirements
raferenced In the 12M5/08 mxiification description, which Fasco (Invensua) could not
mael
Explein sach action that Fasco {invensus} has taken to meet the spacific durabiity
requiremants that i could not meet In question 141,
Doscribe fallure mode referenced in the 04/1883 modification description and the vehicle
mechaniam GM changed o address this fallure mode.
Deecribe the purposs and requirement apeciications of the rolay referenced In the
0411 998-12/1999 modification description, which GM acdded In April 1996.
Producs all documents and drawings that relate to, or may relute to, the relay referenced
In question 14,
Pravide GM's detalled opinion of how and why the relay refersnced In question 14h
adversely sfTected the parformanes of the ECL. '
Describe the “out of print® condition experienced with the sizinlsss steal actuator
refareniced kn the 12H8/58 madification description and the procedure usad to rectify this
1saua In the subject vehicles contalning tha subject component.

Delphi Autamaotive provided the chart on pages 18-18 of Attachmant 10 in GAs previous
response. Daiphl has not been able to confirm the author or date of the chart.  Theare are sorme
inmccuracies In the chart. For example, the chart inklicates that GM identified sarly warranty
concerns in the fall of 1866; howaver, the 1087 MY was a late introduction and was not
Introduced to commerce unti early 1697 calendar yaar. Therefore, thers ¢ould not ba any
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16.

wasranty In the fall of 199868. It ls more Hkely thet tha chart refers to @ concem that surfaced
during validation or durakitty testing.

The referencad documeants are provided by Delphl in Atachment-Delphl.

The lollowing terma: “PPAP”, "Intarim A", “Interim D", and “engineering pamgit® are explainad In
tha PPAP process hooklat provided in Atachment-Delphi.

The PPAP approval process Is defined in the PPAP procass bookiet provided In Attachment-
Dalphl.

This ie sxplainad In Attechment-Dalphi, responea to 15.
Thia |ls-explainad In Attachmaent-Delphi, reeponse to 15.
Thic & explained in Attachment-Delphl, responsa ta 15. -

This quastion wes answared ih GM's September 13, 2002 response to PEO2-0%, Please the
response to question 17¢.

The purpose of the SPST relay was described in GM's Seplember 13, 2002 response 17¢ to
PEDZ-054,

The requested drawings am provided on the CD In Attachrment 1; rafer to the files In the folder
label "Rasponse for Q15i.°

Prior to the addition of the relay, the ECL actuator, when commanded t» unlock, had an
nadvertent 350,000 ohme resistive kad across the ECL motor when the circuit was de-
energized.  This reelative kad may cause some dynamic braking of the ECL motor, and may
help thw ECL motor to slow. The addition of the relay eliminaies the realstive lad.

GM doss hot baleve that the 550,000 shm resistive Icad contributes any significant dynamic
braking of the ECL motor. Tha annlysis, found In Altachment 1, Reeponse to G113k, Indicates
that the kead resistanca neads io be lexs than 13 chm for dynamic braking to occur. Therefore,
tha addition of the reley doee not adversaly effect the ECL funclion. @M and Delphl intend to
conduct testing I provide additional Information on this issue, refer to the plenned testing fistad
In reaponse o fem 10.

Thie is explained In Attachment-Delphl, responas to 15.

This response was preparsd from dala supplied by GM Engineering, GM Suppfier Quality and
Deiphl on Maroh 21, 2003,

Provids the followlng product valldution and quality assuranca (SQA) data relating to the
subject componsnt in the subject vehicles:

menpos

All Invansus product velidation data;

All Deiphl product validation data;

All GM protiuct valldation duts;

All hwansus quality asaurance (SQA) data;
All Dalphl quality aasurance (SQA)} date; and
All GM quallty assurance data.
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i7.

18.

Include sll documents refating to this data. For aach document provided, stato the source of
tho document, identily any testing psrformad, the sntity that parformad the towiw, and the
date sach test was parformed, siute the teating prooedurs for sach tost, and state the results
of tha iests. ideniify any problormns, non-conformance to technical requemants, or cthar
sxcaptions contalned within this data and describe the corective sotion taken.

a. The Invenaye product valkiation data available at Delphl & provided In Attachmant-Delphi,
Appandix A

b. Delphl product validation data is provided In Attachment-Delphi, Appandix A,

¢ GM does not validats the cefumn assembly as a system. I relles on the component testing
mndudnd by the suppliars

d. GM doas nat heve this mformetion, Honeywell Componation has Indh:atad that this data will be
submiited aa part of its reaponse to the IR that it mceived.

6. Tha Delphi quakty assurancs data ia provided In Atachrment-Dalphi, Appendix D

f. GM doses not conduct SQA testing on tha ECL aystam. Aa part of the a g=nerel systam check
at the and of the assambly ina the key |B removed to verify the column propasty locke; howaver,
there are no records kapt of this chack, If a vahicie were io fall this check, it would ba rapaired
prior to leaving the assembly plant,

This data wes suppied by Delphi on March 21, 2003,

Provide coples of all communications between GM and tha first and sacond fler supplisrs
ralating to ths sublect componsnt. IF any communications wore oral or were conducted
slsctronically, provide a wiitton tanscript or summary of asch such communiestion, and
inciude o statement that idenitifies the participants and ths dats of the communication.

Ag part of this responsa and s Septembar 13, 2003, GM supplied testing date and reparts that I
received from Delphl Automotive. Additional docusments thet GM has found responsive to this
rexpiest ars provided on the CD in Attechment 1: refar o tha Micnosoft Accass 2000 file in the fokdar
Isbeied “Response for Q5. Delphl hes also supplied document that is bas foand. They are provided
in Atachment-Delphi, Appendix E,

The GM Information was supplied on March 25, 2003. The Delphl information wae supplled on
March 28, 2003.

Idantily, by make, modal and model year, all other vohiclss manufactured by GM which
contaln the subject componant used in the subjsct vehicles. For sach vehkle, atate the
following:

a8 Maks;

Modal;

Modal yoar;

The GM part number of the subject component;

The menufacturer part numbsr of the subject component;

The number of vehicles sold; and

The electrical schemutic andior wiring dingram detaliing the ECL circult In the vehicle.

b.
c.
d.
9.
f.

g.
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Thare are no othar GM products that use the ECL system found on the subjact vehlcies,

18. Fumish GM's sssessmant of the allaged defect In the subject vohicls, including:

rANDS

f.

The causal or contributory factor(s);

Tha failure mecheniem{s); -

The fallure mogde{s):

The risk to motor vehicle safety that & posoe:;

What wamings, If any, the operator and the other persons both Insido and cutsida the
vohicie would have that the alleged dafact was octcumring or subject component was
malfunctioning; and

Tha reports Included with thiz Inguiry.

@M has continued to monitor the alleged condition in the field and has not baen able to aubatantists
any factor that could laad 1o 8 column locking while a vehicle is driving the road. Moest of the
known reports of kcked stesring columns are consivtent with a single point failure that results in @
failure of the column to unlock. In that circumstancs, the vehicle can be started and put I gear, Hut
the column doea not unlock. if the customer attempts b move the vahicie, the engine will siop
when the vahiie reaches approximately 1 MPH. GM does not befleve that this posas a safety risk.
Specific rasponses to Question 18 follow:

b.

GM hes not been able to substantiate any fectors that causes a steering colurmn to lock while
the vehicle s in motien.

GM has not hean abla to substantiate any failure mechaniam that cauees a steering column to
lock while the vahlal s in motion. In January 2003, GM requesied daalars and technician eall
whenever thers | an allegad complaint of a vehicle tocking while In mofion. GM has raceived
several calls (see chart provided in Attachment 10) and hae folkrwed-up on esch. In every case
the complaint & conaistent with a fallure to unlock; and does not appesr to kave happenad while
the vahicla was In mation.

GM has not been abie io substantiate any faliure mode that cauges & stesring column to lack
while the vehide is in motion.

GM will continue ko menitor this shustion. Howewar, for the following reasons GM belisves that
thara ls not & safety defact

= GM has not found any evidenca of a fwiume In the fleld that couki cause the steering column
to lock while the vehicls Ia baing driven down the oad.

= GM only recaivad 9 new reparts sincs iis September 13 response, and moat of thesa am
consiztent with o falure to unlock. Thie suggests that the rate of fiskd complalnta for tha
aleged condlion is declining.

s+ There are a low number of reports (20} that Indicate the customer was driving st spesda
above 20 MPH. As indicated in GM's previcus respanss Attachmant AA, GM has
i many of thega akegations, but in nane of the cases did GM find any falures

that could lead to a column locking while driving down the road,

= Thers are a low number of crashes {10 above 20 MPH).

« Theee ars a kow number of infutles. (19, all minor).
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» There are no fatalltas.
« The Customer Salisfaction Gampaigns appaar b be addreseing the customar's cancems.
8. Not applicable. GM cannot verily any waming related to the aliagad eandition.

. Ninety-four parcent of the 181 reperts that NHTSA providad Indikeate the involved vahicls was
not in molion; na speed was repartad; or the speed wae balow 10 MPH. This Is eonslstent with
the steeving calumn failing to unlock. In that clneumstancs, it would ba possioks for the vehicls
to ba meved & amall amount, until 8 spead of 1 MPH is reached; at which time the engline is
stopped. GM doas not bakeve that this posas e salety risk.

- W ¥ ¥

Genoral Motors requests that the document stamped "GM Confidential” inciudad in Altachmant 14
affordad canfidential treatment by the NHTSA. Thig Information is not customarity mada public by Ganarsl
Motors and contiaing trade secrets and commercial Information which is privileged or confidential under &
U.5.C. Saction 562(b)4), 49 CFR Part 512 and 48 U.8.C. Section 30167(a).

Aftachment 14 contalns an sngineering Subsystemn Technical Specifications. Thesa spacifications have
commercial valus that can only be obtained indepandantly at considerable cost  This Information can be
used by competitors to identify quallty and performance requirements, thereby enabling thern to Improve
their own produots, without the expenditures associated with the development of thesa specificationa, all
at the exponze of Ganeral Motors. Attachment 14 contelns commercial information the disclosure of
which would likely result in substantial competitive harm.

Generaf Motors treats the above material ss confidential progristary Information swvedeble only to
autharizad Genenal Motors or supplier personnal, and not otherwiss svaiable o the public. The dooumant
= maintained undar a record-keeping systam which Ie Intended to control disgemination of this matarial
within General Motors, and to assure that & is nat disseminated outslds the Comporation, except o
described in the attached certification mada pursuant to 49 CFR Part 512.4(s).

To the best of our knowledge, no prior detarminatione of the canfidentiality of this documant has boeen
mwds by the NHTSA, other Federal Agencies, or the Federal Courle. Document such as tha one
contgined In Altachment 14, however, have, o the best of our knowiedpe, narmally baen grantad
confidsntial treatment by the NHTSA in the past  The document In Aachment 14 Is of a type for which a
clage detormination of confidentiallty haa baen made under 48 CFR Part 512, Appendix B.

"The docament sublect to thin request for confidentiality has besn clewdy stampad "GM CONFIDENTIAL™.
If & request for disclosure of any or all of thie information I8 received by the NHTSA, Genaral Motors
requests notification of mceipt of each such requeat and, If nacessary, an oppartunity to finther explain the
faasons why such material is frade secret and commerclaf information which ehould not be disclosed
under the applicable statutas and regulations.

This response |a based on searches of General Motors Corporation (GM] locations where documents
determined to be responsiva to your requaest would ardinarfy be found. As a result, the scope of this
saarch did not include, nor could it reasonably include, "afl of its divislons, subsidiades {whather or nat
incarporated) end affliated entarprises and all of their headquarters, regional, zone and other officas and
their emplayess, and &ll egents, contractors, consultants, attornevs and kw firms and other pansons
engaged dwecly or indirectly (a.g., employse of a consultant) by or under the contred of GM {Including all
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business units and persons previously refermed to), who are or, in or after January 1, 1984, wera Invohed
In ey way with any of the following related to tha alleged defact in the subject vehiclas:

a Design, sngineering, analysls, modification or production (e.g. quallty control):

b.  Testing, assessmant or evalustion;

c. Conskieration, or recognition of potential or actual defects, reporting, record-keaping and information
nmmgm?nunt, {e.0,, complaints, field reports, wamanty Information, part sales), analysls, claims, or
laweuits; or

d. Communication to, from or Intanded for zone representatives, flests, dealers, or gthar flakd locatians,
Includiny but net imited to people who have the capacity to ootaln Information from dealers.

Thia respanse was complied and prepared by this office upon review of the documents produced by
various GM kcations, and does not includs documents generated or received at thoss GM locations
subsaquent to their searches,

Paase contact me if you require furthar Information about thiz response o the nature or scope of our
sSaarchyay,

Sincarsly,

gl A

Lymdon R. Lie
Directar
Product Investigations
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i, Lyndon R. Lis, purauant to the provislons of 40 CFR Part 512 etate aa follows: .

(1) I am the Director of Product Imvestigations, and | am authortzed by General Motore Corporetion
{3OM) o executa documents on ks bahalf:

(2} The information stamped "GM Confidentlal sondained i Attachment 14 to this document s
confidertial and proprietary data and is belng submitted with the cfaim that # is entted to
confidential treatment of 5 USC &562(b)(4), 49 U.S.C. Section 3015?(a] and mplamented in 45
CFR Part 512;

{3) |, ar members of my siaff, have pevsonally inquired of the reeponelble GM persannel who heve
authority in the normal course of busineas ko release the Kormation for which a claim of
confidentiality has been made to ascertaln whether such information has sver been relegsed
putside 5M;

(4) Based upon such inquiries to the hast of my knowledge, information and befef, the information for
which GM has cigimed confidential treatmant hes naver baan relsased or bacome available outgide
GM or authorized supplier paracnned, except as herelnafter specified: None.

(5) | make no representations beyond thase contained In this certificate and In particular, | make no
reprasentations as to whather this information may bacome avallable cuiside GM becausa of
unauthorized or Inadvertant disclosure excapt as stated in Paragraph 4: and,

(6) 1certfy under panalty of perjury that tha foregaing is true and comact Executed on this the 28 day
of March 2003.

ol £

Lyndon R. Lle
Directar
Product Irmvestigations




G M GENERAL MOTORS NORTH AMERIGA
pa el Structore & Safety Integration

. OFFICE OF LYNDON R. LIE 01-28-03
 COPY _I ASSIGNED A FAX
| st PLOTZWE LAnGE o | DEAgON X | Fousv-GangHER
| | Grasxaweid | BeHuLrz g | COMNELLY x | Ewwa x| Fox
I, DEROTIAL x| S X | Coousy N | GRAHAM N | BHAAR
[z | Hotonxias x | Ganning M | WagHTEL | 36 | Mixewoer
| o damix ARNETT % PREMBELER x WiLT e
w KARDELL v CALUMPTON | BocHEL x| Haa K | SLLIGON
« | FREWER X| MCRINEDH A X | Rusk X | BARREN
7 | LWENaER 7| GILVERMAN x x | Tousmk x

ﬂ

paTe: MNovember 15, 2002 GM IR ¥: GM-622B

FR: NHTSA OrfficE oF DEFECTS INYESTIGATIONS
TO: LywooN R. LIE

UPGRADED: PE02-054

NOW: EA02-031

NHTSA HAS UPGRADED IT5 DEFECT INVESTIGATION ON:

1987-01f CORVETTE i

STEERING COLUMN LOCKUP

THE NHTSA QFFICE OF DEFECTS [NVEBTIGATION RESUME 18 ATTACHED

WILL BE RECEIVING AN INFORMATION REQUEST? [X] YES 0 no

Protunt Investigations
Mail Cods: 40-106-304 = 30800 Mound Road » Wamen, W 48030-8083
Phone: (R10) 905-8025 » Fax: [410) $47-2318

EPRHTEA Fusabontiont il 1ipgrace




CERTIFIED MAIL

RETURN RECEIPT REQUESTED

Mr. Lyndon R. Lie, Director NV¥S-213
Product Investigations EA(2-031
General Motors Corporation

Mail code 480-106-304

30500 Meund Road

Warren, M1 48090-9055

Dear Mr. Lie

Az you are aware, on November 15, 2002, the Office of Defects Investigation (ODI) of the
National Highway Traffic Safety Administration (NHTSA) upgraded Preliminary Evaluation
PE02-054 of alleged steering column lockup in model yaar (MY) 1997-2001 Chevrolet Corvetie
vehicles to Engineering Analysis EA02-031. As part of this inveatigation, this letter requests
additional information from General Motors Corporation (GM).

The basis for upgrading this investigation is 344 consumer complaints submitted to ODI and
GM, including 25 crashes amd 10 injuries, and over 24,000 warranty claims. The warranty
claims cited hexe are all claims submitted outside of the GM's Custorner Service Campaign
(CSC) 1044. A copy of 161 ODI reports, which do not include any of the reporta provicusly
provided in PE02-054, are enclosed for your information (Enclosure 1).

Unless otherwise stated in the text, the following definitions apply to thess information requests:

= Subject vehicles: all MY 1997-2001 Chevrolet Corvette vehicles manufactured for ssle
or leage in the United States.

¢ Subject compopent; all electronic column lock (ECL) assemblies mamfactured for uss
on the subject vehicles. '

s GM: General Molors, all of its past and present officers and employees, whether
assigned to its principal offices or any of its ficld or other locations, including all of ita
divigions, subsidisries (whether or not incorporated) and affiliated enterprises and all of
their headquarters, regional, zone awl ather offices and their employees, and all agents,




contractors, consulianis, attorneys and law firms and other persons engagad directly or

indireetly (c.g., craployee of a consultant) by or under the control of GM (including all

business units and persons previously referred to), who are or, in or after January 1, 1994,

were involved in any way with any of the following related to the alleged defect in the

subject vehicles:

8. Demgn, engineering, analysis, modification or production {e.g. quality control};

b. Testing, assossment or evaluation;

¢. Consideration, or recognition of potential or actual defacts, reporting, record-keeping
and information management, {e.g., complaints, field reports, warranty information,
part sales), analysis, claims, or lawsuits; or

d. Communication to, from or intended for zone reprezsentatives, fleets, dealers, or other
field locations, including but not limited to people who have the capacity to obtain
information from dealers.

Alleged defect: the lockup of the steering column while the vehicle is in motion
(regardless of cause).

Docnoment: “Document(s)"” is used in the broadest sense of the word and ghall mean all
original written, printed, typed, recorded, or graphic matter whatgoever, however
produced or reproduced, of every kind, nature, and description, and all non-identical
copies of both gides thereof, mcluding, but not limited to, papers, letters, memoranda,
correspondence, communications, electronic mail (e-mail) messages (existing in hard
copy and/or in electronic storage), faxes, mailgrams, telegrams, cables, tolex messages,
noies, annotations, working papers, drafis, minotes, records, audio and video recordings,
data, databages, other information bases, summaries, charts, tables, graphics, other visual
displays, photographs, statements, interviews, opinions, reports, ncwspaper articles,
studies, analyseas, evainations, interpretations, contracts, agreementa, jottings, agendas,
bulletins, notices, announcements, instructions, blueprints, drawings, as-builts, changes,
manuals, publications, work schedules, journals, statistical data, desk, portable and
computer calenders, appointment books, diaries, travel reports, lists, tabulations,
computer primtouts, data processing program libraries, data processing inpats and outputs,
microfiims, microfiches, statements for services, resohetions, financial statements,
govemmental records, business records, persormel records, work orders, pheadings,
discovery in any form, affidavita, motions, reeponses to discovery, all transcripts,
administretive filings and all mechanical, magnetic, photographic and electronic records
o recordings of any kind, including any atorege media associated with computers,
inchuding, but not limited to, information on hard drives, floppy disks, backup tepes, end

zip drives, electronic communications, inchuding but not limited to, the Intemnet and shall
include any drafis or revisions pertaining to any of the foregoing, all other thingm similar
to any of the foregoing, however denominated by GM, mny other data compilations from
which information can be obtained, translated if necassary, into & usable form and any
other documents. For purposes of this request, any document which contains any note,
comment, addition, deletion, insertion, annotation, or otherwise comprises a non-identical
copy of another document shall be treated as a seperate docoment subject to production.
In ail cases where original and any non-identical copies are not available,
“document(s)”alsc means any identical copies of the original and all non-identical copies




thereof. Any document, record, graph, chart, film or photograph originally produced in
color must be provided in color. Fumizgh all documeniz whether verified by the
manufacturer or not. If a document is not in the Bnglish language, provide both the
original document and an English transfation of the document.

» Other Terms: To the extent that they are used in these information requests, the terms
“claim,” “consumer compiaint,” “dealer feld report,” “field report,” “fire,” “fleet,” “good
will,” “make,” "model," "model vear,” “notice,” “property damage,” “propexty damage
claim.” “rollover,” “type,” “warranty,” “warranty adjnstment,” and “warranty claim,”
whether used in singular or in plural form, have the same meaning ag found in 49 CFR
5794,

In order for my staff to evaluate the alleged defect, certain information is required. Pursuant to
49 U.S.C. § 30166, pl=ase provide numbered responses to the following mformation requests.
Insafar as GM has previously provided a document to OD1, GM may produce it again or identify
the docoment, the document submission to ODI in which it was included and the precise location
in that submission where the document is located. When documents are produced, the
docurnents shall be produced in an identified, organized manner that comresponds with the
orgamization of this information request letter (including all individual requests and subparis).
When doouments are prodaced and the documents would not, standing alone, be salf-
explanatory, the production of documents shall be supplemented and accompanted by
explanation.

Please repeat the applicable request verbatim above each response. After GM's response to each
request, identify the source of the information and indicate the last date the information waxs
gathered.

1. State by model year the number of subject vehicles GM has manufactured for sale or leage in
the United States. Scparaiely, for cach subject vehicle manufactured to date by GM, stade the
following:

Vehicle identification number (VIN);

Model Yenr;

Trunemission Type;

Date of manufacture;

Date warranty coverage commenced; awd

The State in the United States where the vehicle was originalty sold or leased (or

delivered for sale or lease).

NN

Provide the tabla in Microsoft Access 2000, or a compatible format, entitled
“PRODUCTION DATA.” See Enclosure 2, EA02-031 Data Collection Disc, for a pre-
- formatted teble which provides further details regarding this submission. v

2. State the mumber of each of the following, recerved by GM, or of which GM ir otherwiss
mwhiuhmhmm;mmymhmm,thuﬂhguddufnutinthcsubjmvdﬁclm:
8. Consumer complaints, including those from fleet operators;
b. Field reporis, including dealer field reports;




¢. Reports involving a crash, imjury, or fatality, basad on claims against the manufacturar
involving a death or injury, notices received by the manufacturer alleging or proving that
a death or injury was caused by & possible defect in a subject vehicle, property damage
claims, consumer complaints, or ficld reports;

d. TProperty damage claims; and,

€. Third-party arbitration proceedings where GM is or was a party to the arbitration; and,

f. Lawsuits, both pending and closed, in which GM is or was a defendant or codefondamt.

For subparts “a” through “f, ™ state the total number of each item {e.g., consurner complaints,
field reports, otc.) separately. Multiple incidents involving the seme vehicle are to be
counted separately. Multiple reports of the sam« incident arc also to be counted separaicly
(i.e., & comsumer complaint and a field report involving the sams incident in which a crash
occurred are to be counted as a crash report, a field report and a consumer complaint).

In addition, for items “c” through “f,” provide a summary description of the alleged problem
and causal and contributing factors and (GM’z assessment of the problem, with a summary of
the significant undexlying facts and evidence. For itema e and £, identify the pstties to the
action, as well as the caption, court, docket number, and date on which the complaint or other
document initiating the action was filed.

. Separately, for each item (complaint, report, claim, notice, ar matter) within the scope of
your rosponse to Request No, 2, state the following information;

4. GM's file mymber or other identifier used:

b. The category of the item, as identified in Request No. 2 (i.e., consumer complaint, field
Teport, ete.);

Vehicle owner or flest name {and fleet contact person), address, and telephone number;
Vehicle’s model year;

Vehicle's VIN;

Incident date;

Report ot claim date;

Vehicle’s mileage at time of incident;

Vehicle’s speed at time of incident;

‘Whether a crash is alleged;

Number of slleged injuties, if my;

Numiber of alleged fatalities, if any;

m. Syutomfwmponﬂn codoe; and

n. Summary of the complaint/report.

Provide this information in Microsoft Access 2000, or a compatibis format, entitled
“REQUEST NUMBER TWO DATA.” See Enclosure 2, EA02-031 Data Collection Disc,
for a pre-formatted table which provides further details regarding this submission.

e Erm i pn

. Produce copies of all documents related to each item within the scope of Request No 2
excluding thoss submitted in GM's Septemiber 13, 2002 response to PE02-054, Organize the
documents separately by category (i.c., consumer complaints, field reports, etc, } and describe
the method GM used for organizing the documents.




5. State, by model year, a total count for all of the following categories of claims, coliectively,
that have been paid by GM to date that relate {o, or may relate to, the alleged defect in the
gubject vehicles: warranty claims; extonded warranty claims; claims for good will services
that wers provided, field, zone, or gimilar adjustments and reimbursements; and warranty
¢claims ot repairs made in accordance with a procedure specified in a technical service
bulletin or customer satisfaction campaign. Separately, for each such claim, state the
following information:

GM’s claim number;

Vehicle owner or fleet name {and flest contect person) and telephone number;

VIN;

Repeir dete;

Vehicle mileage at time of repair;

Repsiring dealer’s or facility's name, telephone numbet, city and atate or ZIP code;

Labor operation numbet;

Problem cade;

Replacement part number(s) and description(s);

Concern ateted by customer; and

Cotmiment, if any, by dealer/techricizn relating to claim and/or repair.

R TR e RO o

Provide this information in Micrasoft Access 2000, or & compatible format, entitled
. “WARRANTY DATA." See Enclosure 2, EA02-031 Data Coliection Disc, for a pwre-
formatied table which provides further detsils regarding this submission.

6. Describe in detail the search eriteria used by GM to identify the claims identified in response
to Request No. 5, including the labor operations, problem codes, part numbera and any other
pertinent parameters used. Provide a list of all labor operations, labor operation descriptions,
problem codes, and problem code descriptions applicsble to the alleged defect in the subject
vehicles,

7. State, by model year, the terma of the new vehicle warrenty coverage offered by GM on the
subject vehicles (i.¢., the number of months and mileage for which coverage ia provided and
the vchicle syxtams that are covered). Deacribe any extended warranty coverage option(s)
related to the alleged defect that GM offered for the subject vehicles and state by option and
model year, the number of vehicles that are covered under each such extendod warranty.

8. Provide a chart showing electronic column lock warranty incidents per thousand vehicles by
build month and by time in gervice. medenllchartsm:ﬁlllmlnr or in an electronic format
thet contains full color.

2. Produce copica of all service, warranty, and other documents that relate to, or may relate to,
the alleged defect in the suhject vehicles, that GM has issued to any vehicle ownets, dealers,
regional or zone offices, field offices, fleet purchasexs, or other entities, other than those

. identified in GM'"s September 13, 2002 response to PEJ2-054. This includes, but is not




limited to, bulleting, advisories, informational documents, training documents, or other
. documents or communications, with the exception of standard shop manuals. Alsc include
the latest draft copy of any communication that GM is planning to issue within the next 120

days.

10. Describe all assesementr, analyses, teats, test results, studies, surveys, simulations,
investigations, inguiries and/or evaluations (collectively, “actions™) that relate o, or may
relate to, the alleged defect in the subject vehicles that have been condurted, are being
conducted, ere planned, or are being planned by, or for, GM, other than thoas identified in
GM’'s September 13, 2002 response to PE(2-054. For each zuch action, provide the
following information:

a. Action title or identifier;

b. The actual or planned start date;

¢. The actual or expected end date;

d. Brief summary of the subject and objective of the action;

¢. Engineering group{sysupplien(s) reaponsible for designing and for conducting the action;
and,

f. A brief sutnmary of the findings and/or conclusions resulting from the action.

For each action identified, provide copies of all documenis related to the action, regardiess of
whether the documents are in interim, draft, or final form. Organize the documents
chronologically by action and for each document provided, state the source of the document
and the date the action was or will be completed.

11, State by model year and transmission type all modification(s), component(s), or kit{s) that
would be required to retrofit the MY 200! ECL nssembly onto MY 1997-2000 subject
vehicles, including all modifications required in the Passenger Zone Module (PZM). For
each component or kit reqrired, state the part number(s), the component or kit application,
and the modifications made to the component or kit from the earlier vehicle, State whether
eny new or additional service or maintenance processes are required to retrofit or roaintain
the cornponent({s) or kit{s) on earlier vehicles.

12, Provide a chronological description of all modifications or changes, other than those
identified in GM’s September 13, 2002 response to PE02-054, made by, or on behalf of, GM
in the design, material compogition, manufactars, quality control, supply, or installation of
the subject component, from the start of production to date, which relate to, or may relate to,
the alleged defect in the subject vehicies. For each such modification or chamgs, provide the
following information:

a. The date or approximate date on which the modification or change weas incorporated
into vehicle production;

A detealed descrrption of the modification or change:;

The reason(g} for the modification or change;

The part numbere (garvice and enginearing) of the original component;

The part number (3exrvice and engineering) of the modified component;

. Whether the original unmodified component was withdrawn from production and/or sale,

mnd if so, when

e e @




g. Disposition of unused pre-modified parts;

h. When the modified component was made available as a servics component; anl,

i.  Whether the modified component can be interchanged with earlier production
components.

Also, provide the above information for any medification or change that GM is aware of
which may be incorporated into vehicle production within the next 120 days.

13. Furnish each of the following:
&. Field return sampiea of the subject component exhibiting each subject failure mode GM
has identified, including subject components exhibiting the following:
i,  Failure of actuator;
ii.  Short circuiting of ECL;
iti. Binding of wormAyorm pear;
iv.  Excessive lock bolt rebound; and
v. Anyother failure mode.

b. One assembled steering column (without steering wheel) per Enclosure 3, General
Motor's 1998 Chevrolet Corvette Service Manual - Steering Column — Disassembled
Yiew; and

¢. Two exemplar samples of the Shaft Lock Shield Aszembly.

14. Produce GM's design specifications and testing requireaments for the subject component used
on the subject vehicle, including:

a. The original GM =zpecification;

b. A chronological listing of all specification modifications or additions, inchiding the date
the change was incorporated into the production of the subject vehicle and the reason for
the change;

¢. The original testing requircments smd a description of how each testing process was
conducted, including the name and deactiption of cach type of testing and measurement
equipment,

d. The test results used to validate how the subject component met the design specifications
for each teeting requirement,

¢. A chronological listing of any testing requirement modification or addition, including a
description of the meodified or additional testing procedure, if applicable, the date the
change was incorporated into the production of the subject vehicle, and the reason the
change was macde; and

f. The test results used to validate how the subject component met the design specifications
for cach modificd teating requirement.

15. The following questions refer to the summary table provided on Bates pages GM622 Ait. 10
16 through 18 in Attachment “10” of GM’s September 13, 2002 response to PE(2-054,
8. State the source and daie of the document .
b. Produce copies of all reference documents cited, inchiding:
I. Reference Document B-2;
ii. Reforence Document C-1:
iit. Refarence Document D-1;




iv. Refarence Document E~4;

v, Chart: Appendix 5;

vi. Reference Documents J-1, J-3, and J-4;
vii. Reference Document N; and
viti.  Reference Document K-1.
Explain the terminology “PPAP”, “Interim A", “Interim D", and “enginesring permit™,
ag it applies to the subject component.
Explain the PPAP approval process and requirement specifications for the steering
column as it relates to the subject component in the subject vehicle.
Explain the requirements and tosting procedures neceszary to validate the ECL actuator
end provide the teat resultz used to substantiate its validation prior to the start of
production of the subject vehicles.
Explain the ECL durability requirements and the specific durability requirements
referancad in the 12/19/9% modification description, which Fasco (Invensua) could not
meet,
Explain each action that Fasco (Invensus) has taken to meet the specific durability
requirements thet it could not meet in question 145,
Describe failure mode referenced in the 0441998 modification description and the vehicte
mechanism GM changed to address thig failure mode.
Describe the purpose and requirement specifications of the relay referenced in the
04/1998-12/1999 modification deacription, which GM added in April 1998.
Produce all docurnents and drawings that relats to, or may relate to, the relay referenced
in question 14i.
Provide GM’s detailed opinion of how and why the relay referenced in question 14h
adversely affected the performance of the BCL.
Deacribe the “out of print” condition expetienced with the stainless steel actuator
referenced in the 12/16/98 modification description and the procedurs used to rectify this
iszue in the subject vehicles containing the subject componert.

16. Provide the following product validation and quality assurance (SQA) daa relating to the
subject component in the subject vehicles:

php AP R

All Delphi product validation date;

All GM product validation data;

All Invensus quality assnrance (SQA) data;
All Delphi quality assurance (SQA) data; and
All GM quality assurance date.

Include all docurmnents relating to this data. For each document provided, state the source of
fhe document, identify any testing performed, the entity thet performed the tests, and the date

" each test was performed, state the teating procedure for each test, and state the results of the
tests. Identify any problems, non-conformance to technical requirements, or other exceptions
contained within this data end describe the corrective action taken.

17. Provide copies of all communications between GM and the first and second tier suppliers
relating to the aubject component. I any communications wore oral or were conducted




electronically, provide a written transcript or sammary of each guch commnmication, and
. include a statcment that identifies the participants and the date of the communication,

18. Identify, by make, modei and model year, all other vehicles manufactured by GM which
contain the subject component used in the subject vehicles. For each vehicle, stete the
following;

a Make;
b. Model;
¢. Model year,

d. The GM part number of the subject component;

¢. The manufacturer part number of the subject component;

f The number of vehicles sold; and

g The electrical schematic and/or wiring dizgram detailing the ECL circuit in the vehicle,

19. Furmsh GM's assesament of the alleged defect in the subject vehicle, including:
The causal or contributory factor(s);

b The failure mechanism(s);

c. The failure mode(s);

d. Therisk to motor vehicle safety that it poses;

& What wamings, if any, the operator and the other persons both ingide and ouiside the
vehicle would have that the alleped defect was occurring or subject component was
malfunctionmg; and

f. The reports included with this inquiry.

. This letter is being sent to GM pursumnt to 49 U.S.C. § 30166, which anthorizes NHTSA to
conduct any investigation that may be necessary to enforce Chapter 301 of Title 49 and to
request reports and the production of things. It constitutes a new request for information. GM’s
failure to respond promptly and fully to this letter could subject GM to civil penaltiss pamsuent to
49 US.C. § 30165 or lead to an action for injunctive relief pursuant to 49 U.S.C. § 30183,
{Other remedies and sanctions ere available as well.) Please note that maximum civil penalties
under 45 U.S.C. § 30165 have increased as a resolt of the recent enaciment of the Transportation
Recall Enbancement, Accountability, and Documentation {TREAD) Act, Public Law No. 106-
414 (migned November 1, 2000). Section 5(a) of the TREAD Act, codified at 49 US.C. §
30165(b), provides for civil penalties of up to $5,000 per day, with & maxinmm of $15 million
for a related series of violations, for failing or refusing to perform an act required under 49
U.8.C. § 30166. This includes failing to respond to ODI information requasts.

If GM cannot respond to any specific request or subpart(s) thereof, please state the reason why it
is unable io do so. If on the basia of attorney-client, attormey work product, or other privilege,
(GM does not submit one ar more requested documents or items of information in response to this
informaticn request, GM must provide a privilepe log identifying each document or item
withheld, and atating the date, subject or title, the name and position of the person(s) from, and
the person(s) to whom it wae sent, and the name and position of any other recipient (to include
all carbon copies or blind carbon copies), the nature of that information or materiat, and the basis
for the claim of privilege and why that privilege applies.
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GM’s response to this letter, in duplicate, together with a copy of any confidentiality request,
must be submitted to this office by March 28, 2003, Please refer to EA02-031 in GM's
response to this letter. If GM finds that it is unable to provide all of the information requested
within the time allotted, GM must request an extension fom Jeffrey Quandt at (202) 366-5207
10 later than fve business days before the response due date. If GM iz unable to provide all of
the information requested by the original deadline, it must submit a partial reaponse by the
original deadline with whatever informatien GM then hazg available, even if an extension has
been granted.

If GM claims that any of the infermation or documents provided in response to this information
request constitute confidential commercial material within the meaning of 5 U.S.C. § 552(b)(4),
or arc protected from disclosure pursuant to 18 U.5.C. § 1905, GM must submit supporting
information together with the materials that are the subject of the confidentiality request, in
accordance with 49 CFR Part 512, to the Office of Chief Couneel (NCC-113), National Highway
Traffic Safety Administration, Room 5219, 400 Seventh Street, 5.W., Washington, D.C. 205%0.
(GM ia required to submit two copies of the docmrnents containing allcgedl:,r canfidential
information (except only one eopy of blusprinis) and one copy of the documents from which
information claimed to be confidential has bean deleted.

If you have any technical questions conceming this matter, please call Cheryl Tuosto of my staff
at {202) 366-1869.

Sincerely,

Kathleen C. Demeter, Office Director

Office of Defects Investigation
Vehicle Safety

Enclosure 1, 161 Consumer Cornplaints

Enclosurs 2, one CD ROM titled EA02-031 Data Collection Disc contrining thres filas
Enclosure 3, General Motor's 1998 Chevrolet Corvette Service Manual - Steering Colymn —
Disassembled View
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VOQ NOs: 847524, 847624, 709793, 709813, 710195, 710722, 852313, 549439, 713331,
853726, 857996, 867996, 715251, 858648, 858643, 859668, 859668, 721517, 860561, 860561,
722429, 723199, 723232, 863460, 863460, 864067, 864071, 723455, 723487, 724018, 724044,
724118, 724686, 865069, 865398, 724902, 725200, 725220, 726259, 726451, 867662, 727760,
728502, 728388, 728986, 725500, 725512,725701, 725734, 726549, 726767, 724473, 870914,
731324, 854362, 864515, 730803, 733150, 873815, 873815, 735912, 737020, 737602, 737643,
737981, 857121, 887121, 744646, RET597, 887849, 733801, 766170, 751902, 864222, 8016605,
749356, 724910, 854299, 896851,726887, 726293, 730256, 730883, 730908, 745008, 745415,
745537, TA6207, BB9T36, 890467, 746440, 746504, 746734, 747022, 747501, 747575, 747855,
B92620, 748030, 748538, 750908, 751049, 751137, 752107, 896528, 752599, 754094, 8004500,
761799, 3011895, 763098, 8012737, 8012856, 763749, 763965, 8013711, 8012712, 764029,
764556, 764677, B014637, 8014673, 8014969, 8015002, 8015104, 8015565, 8015756, 8015789,
765280, 765393, 8019441, 8016123, 8016294, 8016713, 766104, 766348, 766375, 766568,
766825, 8018468, 766963, 767082, 8018734, 767191, 8018921, 567472, 8020423, 767699,
767987, 768499, 8022625, 837079, 842279, 710830, 710830, 717135, 726075, 721513, 723568,
. 724240, 892872, 749921, 726360, 553532, 733598, 731928, 731947, 882036, 745653, 746202
NHTSA:NVS:0DI
NVS-121\TUOTSOwi:

Ce:

NVS-200 Chron

NVS-213 Johnson Chron

Document:\27:E402-_031_Steering Cobimn Lock GMIR_0121




Mr. Lyndon R. Lie, Ditector
Product Investigations
General Motars Corporation
Mail code 480-106-304
30500 Mound Road
Warren, MI 43090-9055

NV8-213
BAD2-031
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1-21985008

Page 1 of 4
GEHNHERAL MOTORS CORFORATION
CHEYROLET DIVYISION
‘l" M RESTRICTETD
COSTOMER:
ADDRESS: Ban Joae , CA 853120
HOME FHONE:
fASE NUMBER: 1-21986008 VIN: 1C1YY22G9W510084 €
HMCDEL YEAR: 1958

DATE OPEMED: 2002-08-0D5 SERIES: Corvette
DATE CLOSED: 2002-09-11 MILEAGE : 42203, 00030080
SOURCE: Phone DELIVERY CATE:
BRC TYPE: N/RYas DEALER KAME: Carl Chevrolet, Inc,
BRC PARENT: DEELER ACCRESS: 905 W Capltol Expy Butcmall, San Joas,CA, 95136-
L1977, USA

ckwrrwk R h Rk bk ke kb b e h kA TENERAL CASE THFORMATION* khdhdddrdrdddne e ddvikvdbadais

Hil General

0 REPAIR ATTEMPT () Inoperative

bk dhdrdhhhd bk ewd bbbk rcr R HORE HISTORY*w*r% 333322222232 R R I R R R LR EE L LS

earing locked upy ;
‘)Z-DE-DE

apoke with a woman in service;
2002-0E-05

2002-0B-05
2002-08-05
$1-219B6000 call dlr to ap=ak with Phil sbout oust concerny ; 2002-08-05

2002-0B-05

oalling cost to advise of gw offery ; 2002-08-05

2002-08-15

1-21%86004 - call to follow up on rupair and documenta; ; 2002-04-19
1-21986008 - CALL CUST TQ F/0 QN DOCS; ; 2002-08-29

2002-DE-28

REQ DOC3; ; 2002-08-28

2002-08-2B

REQ DOCS; ; 2)02-08H-29

2002-08-28

REQUEST FOR ASSISTANCE Scanned: 2002-08-26-22.39.48.000000, M3XDocHum: 0223000837; ; 2002-

JB-29
2002-08-29

.:m WITH SVC DEPT; ; 2002-08-29%

1-21086008 — CALL DRL TO VERIFY PAYMENT AND AMODUNT; ; 2002-08-30

1-21986008 = CALL CUST TO VERIFY AMOUNT AND ADDREZS FOR REIM; ; 2002-08-30




1-2198600R
Poge 2 of 4
2002-DB~30

CAPITAL; : 2002-0B-30
b2-08-30

1-215886008 —~ CALL CUST TC VERIFY AMOUNT AND ADDRESS3; ; 2002-08-30

1-71996008 — CALL COST TO VERIFY AMOUNT AND ADDRESS) ) 2002-09-04
2002-09-04

creating reim; ; 2002-09-04
2002-09-04

Created: CAC RS0D0S5. SR#1-21986008; ; 2002-09-04
2002-09-04

RETMBURSEFMENT FOR 219.00 TO GL FOR REVIEW AND SUBMIJIION: ) 2002-09-05
2002-09-05

Reimbursement $219,.00 to approver for final approval; ; 2002-08-05
2002-09-05

Goodwill Status heas been changed from: Not Initiated te Pending SITEL; 2002-09-05
2002-09-05

Reimbursement in the amount of $21%.00 was finzl approved.; ; 2002-09-03%
2002-08-05

*dwill gtatus has been changed fzom: Predprv - Check to Pendlng SITEILy ; 2002-09-05
02-09-05

Goodwill Status has been changed from: FPreAprv — Cheack to Appravad; ; 2002-09-05
2002-09-05

gervice Request has been Closed Setiafled.r 2002-05%-05
2002-059-11

CHECK MARILEDy ; 2002-09-11
2002=-09-11

Servica Reguest has been Closed Satiasfied.) ; 2002-09-11

FarrarprarprRr AR TR L X E R R R L L L L Ly i) Y ] IHE‘UMTIDH*****&*#it*!*****i** PSS T T E Y 8 bl L

INCIDENT DATE: INCIDENT TIME:
INCIDENT LOCARTION:

DRIVER HRME: DRIVER RGE:
DRIVER DISABILITY:

OWHER DESCRIPTION:

LEGED DEFECTIVE COMPOHENT:

IDENT RESULT:

POLICE REPORT: ROAD CONDITION: RORD SURFACE:
HOMEER OF PEOPLE: BODY INJURY:
INJURIES:

WAS ANQTHER VEHICLE INVOLVED:




1-219856008
Page 3 of 4
NUMBER OF VEHICLES: 0

.JPER.TY DAMAGE;

WAS VEHICLE INSURED: INSURANCE COMPRHNY HRME:
INSURANCE OCMPANY ADDRESS:
RGENT NAME: .
AGENT PHOME HUMBER:

MORE INFORMATION:

MAINTENANCE LOCATION:

CURRENT LOCATICH OF VEHICLE:

NOTTFY WAME:

WAS VEHICLE INSPRCTED: INSPECTORS HAME: INSPECTIONW DATE:
MILEAGE AT INSPECTION:
WHERE WAS INSPECTICH DONE:

WAS VEHICLE ROAD TESTED:
ROAD TEST DESCRIPTION:
ROAL TEST RESTLT:

COME INSPECTED:
INVESTIGATIVE SUMMARY:

FRR STATUS:
bt etk ek ok kR v e PAR THRORMATION A A ahhk ki3 2 dddhddhddddnrrhrdddddddddd

SOURCE:! TRANSACTION:
REQUEST TYFE:
REFUECHASE REASCH:

ER DAC:
ER NAME:

CERLER ADDRESS: ,

CONTACT:

PECHE NUMBER: FAX HUMBER.:

ERODUOCT CODE: BODY TYPE:
THIM:

ENGINE TYPE: TRANSMISSION:
VEEICLE DRIVEABLE:

MILEAGE H BUY-BACK: O BRC WARRANTY DATE:

MSRAP: WaDA: 0O
SALES TRX)

DEFRECIATION:

DEGRALCE:

AFTERMARKET:

LERSE TERM:

DAMAGE 2

OTHER:

BRANCH: HAME :

ACCOUNT WUMBER:

INTEREST HATE: INTEREST PRID:

DEALER BUOYOUT:
ACCOUNT BALAMCE:

LEGAL: LEGAL TYPE:

LEMON LAH:
DERLER ADMINISTRATION: VEHRICLE DESTIMATION:
REELEASE : LIEN PARYOFF:

TITLE BRANHD:
CEMENT WINi

dkdr kb w ok w kb aw kbbb kA kA FROLOTLY IHJUR‘!I"'*****#***ii'\l"\l‘ii*** e e e e e vk ke e e sl e ke e

NUMBER OF INJURIES: O
COMMENTS =




1-21985002

Page d of 4
RAMR: LOCATICN:
DRESS: ,
Y/STATE: ,
E HUMBER:
SEBATING POBITION: RESTRAINT:

TYPE OF IHNJURY:
TREATED: IF 30, WHERE:

Wk Rk h kb k kb bk bk d e kv kAR THEORMAT IO vk bk kbbb dek bbb dek st s ek ke b b b kA

EXTERNAT, CASE NUMBER: DATE:

TITLE NAMES:

RUSINESS: % BOSIHE3S: O
ACCTDENT: CATE COF ACCIDENT:
DESCRIPTION OF DAMAGE:

FURCHASE /LEARSE: o CATE CF PURCHABE/LEASE:
MILEAGE AT PORCHRIE: 0 PURCHASE/LERSE AS:

DOES OWNER HAVE POSESSION OF VERICLE!:
RESOLUTTION SOUGHT:

Ak bk h ke k ke whk kR VRRC CONTADT THECIRMET TN v etk sk ve sk e o e ok ok e s e oo o o sk sk ok ok ek

WAME : CONTACT NUMBER: 1

COMPANTY : CONTACT TYPE:
CONTACT PHONE:

ADDBRESE:;

v




March 27, 2003

Service Request: S1-21936008
Dsar Mr. Deornellas:

We sincerely regret that you experienced a concern with your 1998 Chevrolet Corvette, which
resulted m an unexpected repair expense to you.

We value you as a Chevrolet owner and your satisfaction with our products is a high priority. As
we discussed over the phone, we believe you are entitled to a reimbursement, 'We have enclesed
a check in the amount of § 219.00. We hope thia goodwill adjustment will offzet, (o sorme
degree, the inconvenience that this repair may have caused you.

We look forward to keeping you in our Chevrolet family. If yon have eny future guestions,
please feel free to comact our Chevrolet Customer Aszigtance Center af 1-8(00-222-1020 Monday
through Friday betwoen 8:00 a.m. and 11;00 pan., Easten Time. Please refer to your service
request mumber above and any of our Customer Relationship Managers will be happy to assist
you.

Sincerely,

Dana Ssier
Customer Relationship Manager

RS0005-T/pdm (
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127269717

Pape 1 of 3
GENERAL MOTORSE CCRPORATION
CHEVRODLET DIVISTON
‘I" GHM RESTRICTETHD
CUSTOMER:
ADDRESS: Madison Heights .
MI 48071-2152
HOME PHONE:
CASE NUMBER: 1-27288777 VIN: 1G1YY22E7H0122894
MODFEL YERR: 1293

DATE OQPENED: 2002-08-23 SERIES: Corvette
DATE CLOSED: 2002-09-06 MILEAGE: T&D00 .. 0000000
S0URCE: White Mail DELITVERY DATE;
BRC TYPE: H/AYes DERLER MRME:
BRC PAREMT: DERLER ADDREEE:

Whkkkbkkdd bbbt kkbkkbdrkd kbbb QENERAL CASE TNFORMATION#**hkwwrddhhhhnnd kkhhdhhwkanvddd

M4l Column / Ignition Leoek / Parte
0 REFAIR ATTEMPT (S| Excessive Effort

el e de e e i ek e o o o ok ek kel R W R HISTDR_Y""*iii*i**********i***i drdr ek drdrdedr e ok

und White Mail; ; 2002-DE-23
2-08-23

1zt Call Attempt; ; 2002-08-23
2002-08-23

BAFETY Scanned: 2002-08-21-17.30.54.000000, MESXDooNam: 0223300150; ; 2002-08-28
Z002-08-28

1-27269777 Znd £all attempt; ; Z002-0B~2EB
2002-06-30

Customer Unevailable/Contact Caec; ; 2002-08-30
2002-0E-30

Created:CAC RSOD06. SR$#1-27269777; ; 2002-08-30
2002-DB-30

ffustomer Tnavallsble/Contact Cac; ; 2002-0B-30
2002-08-30

Cust called; ; 2002-0B-30
2002-0D8~30

Correspondence Rejected) ; 2002-08-30
2002-08-30

u=t called in; ; 2002-08-30
2-0B-30

Service Ragueat has been Closed Satisfied.; ; 2002-08-30
2002-09-D§&

Sezrvlce Regqueat has been Closed Satiasfied.y ; 2002-059-06




127269777
Page 2 of 3

.*i*****i************t##*t*iiiiiiipﬂ THFORMAT TON* e dedr e dedrdede ok sk w ok it e deae o e e ke e

IDENT DATE:
IHNCIDENT LOCATION:

DRIVER NEME:
DRIVER DISRBILITY:

CHHER DESCRIPTION:

ALLEGED DEFECTIVE COMPONENT:

INCIDENT BRESULT:
POLICE REEFORT:
NUMBER OF PEOPLE:
INJURTES :

WAS ANQTHER VEHICLE INVOLVED:
NUMBER OF VEHICLES:

FROPERTY DAMAGE:

HAS VEHICLE INEURED:

INFORMATION:
NTEMANCE LOCATION:
T LOCATION QF VEHICLE:
ROTIEFY HAME:

WAS VEHICLE INSPECTED:
MILERGE AT INSPECTION:
WHERE WAS INSFECTION DOHE:

WAS VEHICLE ROAD TESTED:
ROAD TEST CESCRIPTION:
RORD TEST RESULT:

COMP INSPECTED:
INVESTIGATIVE SUMMARY:
BAR STATDS:

INCIDENT TIME:

DRIVER AGE:

ROAD COWDITION: ROAD BURFACE:
BODY INJORY:

IMBUBANCE COMPANY WAME:
TNSORAMCE COMPANY ADDRESS:
AGENT HAME:

AGEHT PHOHNE HUMBER:

INSPECTORS NAME: IHSFECTION DATE!:

******************ii***********iﬂ**PBE IHmmTIOH*****E**'**W**** LEREE R E SIS AT L R R R Y]

SOURCE :
REQUEST TYPE:
REPURCHASE. REASON:

CEALER BAC:

DEALER HAME;

DEARLER ADDRESS: , ,
COMTAZT:

PHCONE NUMBER:
PROCUCT CODE:

INE TYPE:

MILERGE & BUY-BACK: {1
M3RFP:

DEPRECTIATION:
UPGRALE :

TRAMSACTION:

FAX HOWBER:

BODY TYPE:

TRIM:
TRANEMISEION:
VEHICLE DRIVEABLE:
BRC WARRANTY DATE:
NRDA: 0Q

SALES TAX:




127269777
Page 3 of 3
APTERMARKET :

SE TERM:
E:
ER:

HRANCH: NAME :

ACCOUNT NUMBER:

INTEREST RATE: INTEREST PAID:
DERLER BOYOQUT:

ACCOUNT BALANCE:

LEGAT: LEGRL TYPL:

LEMCHN LRM:
DEALER ADMINISTBATION: VEHICLE LDESTINATION:
RELEASE : LIEN PRYQOFF:

TITLE BRRND:

REPLACEMENT WIN:
drdhdd bbbk kb b d bk bk ko kbbb R R FROANTLY THIORY Wdw bbb ddd bbb bbb bbb bk we etk hhhdhhdk

WNIMEER OF INJURIES: O
COMMENTS !

HAME : LOCATION:
ADDBRESS: .

CITY/STATE: ,

FECNFE NUMBER:

SEATING POSITION: RESTRAINT:
TIPE OF INJURY:
TREATED: IF 30, WHERE:

.nnuuuu“*“*nn*uunnmn THFCRMATI B Ak e ek e e e sk sk e e ok e e ok ool o v s o e e o

EXTERMAT CASE NUMBER: DATE:

TITLE HAMES:

BUSIHESS: % BUOSINESS: O

ACCIDENT DATE OF ACCIDEMWT:
DESCEIPTION OF DAMAGE:

PURCHRESE/LEASE: © DATE OF PURCHRIE/LERMJE:
MILERGE AT PURCHASE: ( PURCHASE/LERSE AS:

DOES OWHNER HAVE PQSESEION OF YEHICLE:
REEOLUTION E0UGHT:

ddkkkk kb Ak kdw kAR AR R R wk* N BRC CONTACT INFORMATION* ki ddd bbbk ke eddbd b addrhhrs

HAME : CONTACT WUMBER: 1
COCMEANY 1 CONTACT TYPE:
CONTACT PHCOWE:

ADDRESS:
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}/d:‘u? CHEVROLET

L l
L]

CAMPAEN IIFORMATION PROCESERNG CENTER
PO BOX 58, ROVAL XX, M AB008-3088

IMPORTANT
RECALL

ROOJI' l?&nErlﬂ Must

JANESVILLE, W
PERWIT NO. 1186




=2 CHEVROLET

. RECALL NOTICE
. Aecall sarvice performed
at no charge to owner.

AFTENTION Cmplplion Of s rioull ilsieel 10 Sha righ s
“nh—ﬂ—_ummw
W Maalac ety ukindintnly lor an appoleerent
conuliors farve uen M, Sr you o longir e this
wihii for 2y o il i Bninel s Sbecherd
Ovwrair Fagly Canl, plasss upthids the surd sl dmp i

Y S Y . . C oo e e e -

ACCORDING TO OUR RECORDS AS OF MAY 1, 2002, THE
FOLLOWING RECALL(S} HAVE NOT BEEN COMPLETED
ON YOUR CHEVROLET

VEHICLE IDENTIFICATION NUMBER 1G1YY22G7X5122894

Q0G4  1AP BELT WEBSING TWSTED
04 CORVETTE ELECTROMNIC COLURMN LOCK

*

3

i =y i
\ DEALER: 161YY2257X5122884
HRAMILTON CHEVROLET, INC,
5800 14 MILE RD
. - WARREN M 48052
-l {5B6) 264-1400 -
{




GM622B
EA02-031

ATTACHMENT “2B*




Y0567

PROE:
4aMm REATRICTETD

.‘:‘I HUMBER: 1-513139B VINI 1G1YYa10Xws130535
DATE of/05/02 MODEL 1598
DATE 06/13/02 BEERIES CCEVEITE
BOURCE: PFARYES MILEAGE 51000,
CUSTOMER :
RDDREEE
HOME PHONE: BTATE: HG
BUE. BPHONE:
GENERAL MOCTORE CORPORATION
CHEVYROLET DIVISgIOQON
amMm REBTEREICTETD
CUOBTOMER :
ADDREGS : Hollietar ;
MO 6567Z-5247
HOME FHONE:
CASE HUMBER: 1-61215%9E VIN: 1G1YY220XW5130E535
MODEL YBAR: ag
DATH OPEBMED: 2002-0&-05 SERIES: Corvatte
TR CLOSED: 2002-0D&-13 MILEARGE : RB1000.000000Q
H Phons DELTVERY DATE:
T™WPE PRARYs# DEALEE. MAME: Pinegar Chevrolst-Qldsucblle, Inc.

BEC FARENT: DEALER ADDRESS:181 Adalr Bd.,Branmon,B), 85518,

A AR kAR Rk dik bk kb kA ASAACNIENERAL CASE INPORMATIOH: rddddhdANkaxessrserabdbbdbunnn

M4l Column / Igaitlion Lock / Barte
0 REPAIR ATTEMPTIS) Sticks

AAANE ANk d kbbb bbbk hbwd i rand bk PORE HISTORY s v hwb kbbb AN rrwrrrwbbbd bbb s v e ey

ASSIGNED PAR CASE TO KRYSTEL DAVIS-GRANT/58138; ; 2002-06-07
2002-06-07

INITIAL-BROCK ROESCH; ; 2002-06-11
2002-06-07

initial; ; 2002-06-11
2002-CE-07

initial; ; 2002-0&8-11
2002 -0&-0O7

?iun Request Ownership hae changed FROM: LOPEZRQM TO: KDAVIS; ; 2002-06-07
-0&-07

Cust saakse update; ; 2003-06-07




PAGE :
G M RESTRICTED

.2-06-::7
t pem=ks call; ; 2002-06-13

2002-95-10

Cusat called; ; 2002-05-10
2002-06-11

CRM LEFT MESSAGE & 417-339-2368.; ; 2002-06-11
2082-06-12

¥8I4; ; 2002-06-12
2002-06-13

EBIZy ; 2002-06-13
Z002-D6-13

BEIS; ; 2002-06-13
2602-06-13

PORWARDING TO ESIS DUE TO INJURY; ; 2002-06-13
2002-0&-13

FORWARDING TO ESIS FOR FURTHER HANDLING DUF TO INJURIES; ; 2002-06-13
2003-D6-13

FORMARDING TO ESIS.; ; Z002-0&-13
2-06-13

MESSAGE: ; 2002-06-13
2002-08-13

Service Reguest has besn Clcsed Batisfied.: ; 2002-06-13
2002-06-13

{U8T CALLED: ; 2002-05-13
2002-06-13

Barvics Requant has been Closed Satisfied.: ; 2002-06-13
2002-06-05

Corvette Atsering Colum lockup; 5 2002-96-11
2002-06-05

Cunt wad oo line long distance; ; 2002-06-05
2002-086-03

Product Allegation: 3 5002-06-06
Brock Roeach

AR AR TR kR A AR Nk AR R YEAR THFORMATTON v dhbdhardnrndbhddbdddrrmsdddddiraes

INCIDENT DATE: 2002-06-05 INCIDENT TIME: 14:47:00.000000
THOIDENT LOCATION: V Highway, 100 yardsa sguth of Acacia RA. Hollister, Mo. 65672

1"!523 KAME 1 DRIVER AGE:
R DISABILITY: none




PROR:
G M REBTRICTED

DESCRIPTION: Owneord son driving veh ©50-60mph when the steering whesl locked. Veh
a convart and gouged the asphalt. 5on attempted unlecking stesring column by hittng
ir. 8Son broke hand and hit the tep T-Top glass.
ALLEGED DEFECTIVE COMPCNENT: Steering Column Beatbelt

INCIDENT RESULT:

POLICE REPORT: Y ROAD CONDITION: Dry ROAD SURFACE: Asphalt
NUMBER OF DEOPLE: 1 BODY JTHJURY: T
INIIRIBES :

WAS ANOTHER VEHICLE INVOLVED:
MIMBYTR OF VEHICLES: 0

FROPERTY DAMAGE:

WAS VEHICLE INEURELD: THETRARCE COMPANY NAME:;
THEURANCE COMPAWY ADDREBE:
AGENT HAME :
ACENT PHONE HUMBER:
MORH INFORMATION: nohs
MATNTENARCE LOCATION: Pinegar Chevralet
CURRENT LOCATION OF VEHICLE: All Time Towing, EB Highway, Hollister, MC 417-334-4302
Contect: Ron Kellett
NOTIPFY HNANE: Owner

Q;g:m THBPELCTED: INSPECTORE NAME: INGPROTION DATE:
AT INEPECTICNM:
WA8 INSPECTION DOWE)

WAS VEHICLE BOAD TESTED:
ROAD TEAT DESCRIPTION:
REOAD TEST RESULT:

CoMP INSFECTED:
INVEATIOATIVE BUMMARY:

PAR BTATUR:
ANk R TR AR RN E AR R VAR R TSN TPAR INFORMATION##wkidddasstiiidanty ST LI TTIITEE L

H0RCE ) TRANAASTION :
BERQUEAT TYPR:
REFURCHREE REABON:
DERLER BAC:
DERLER HAME :
DEALER ADDRESA: , ,
CONTACT: ,
PHONE WUMBER: FAX NUMHER
PRODOCT CODE!: BODY TYPE:
TRIM:
ENGIME TYPBE: TRANSMIEESTON
VEHICLE DRIVEABLE:
MILEMIE & BUY-BACK: O BRC WARRANTY DATR!:

P: WADA1 O
SRL,EA TAK:
CIATION:




PAGE:
aM REEBETRICTED

BRANCH : HAME ;

ACCDUNT HUMBEE 1

INTEREST RATE! THTEREST PAID:
DEALEE BUYOUT:

ACCOUNT BALANKCE :

LEGAL = LBARL TYPE:

LEMOY L&W:
DEALER ADMINTETRATION: VYREHICLE DESTIHATION:
RELHASE: LIEN PAYQFF:

TITLE BRAND:

REPLACEMENT VIN:
SRR RN NN RA N T T ERARNAN LA S s ek kAR BODTILY THIURYHAFrEnnedbbbsrrarenddrrrrrthbnddares

NUMEBER CF IMJURIES: &

LOCATION :

EERTING PCSITICN: Driver Saak Ealt & 5IR
TYPE OF INJURY: Right hand where 4th finger Joins kroken, Laceration on head

enm: IF 90, WHERE:

ppgrgrargrarargre eI 2 R L L L L LA LK Vi INFORMATION A wawraddbhd bt bt hdd s AR r e erdhddirdirrdd

EXTERMAL CASE NUMBER: DATE:

TITLE NAMES:

BUEBINEBES: ¥ BOBINEEE: 0

ACCIDEHT ; DATE OF ACCIDENT:
DESCRIFTION OF DAMACE:

FURCHREE/LEASE: 0 DATE OF PUORCHRSE/LEARSE :
MILBAGER AT POURCHAEE: O PURCHABE/LBASE AS:

DOES OMNER HAVE POSESHION OF VEIICLE:
RESOLUTION SCTGHT :

AR RA AR eh kAN RO FERO CONTACT INPORMATIONS®*trddddsrrptdddiddrrrrrsraddtary

HAME:: CONTACT HUMBER: 1
SOMPANTY : CORTACT TYPE: 1Injured'

comar moi
ADDREEE : :

Hollijipter, MD> &55672-5247




1-22715616

Page |l of 5
CENERAL MQTORS CORPORARTION
CHEVEROLET DIVISION
"I’ i M RESTRICTED
CUOSTOMER:
ADDRESS: Calumbia , MDD Z1D045-4345
BCOME EBRONE:
CABE WOMBER: 1-22735616 VIN: 1G61YYI2GEY5112632
MODEL YERR: 2000

DRTE OPENED: Z002-08-07 SERIES: Corvetta
DATE CLOSED: 2002-11-22 MILEAGE: 18983, 0000000
S00URCE:; Phone DELIVERY DATE:
BRC TYPE: PAEYes DFALER MAME,: Crimswall Chevrelet, Inc.
BRC EARENT: DEALER ADDRESS:503 Quinca Orchard Rg, Galthersburg, MD, 20878-
1497,082

dhk kb kdd kb w kR kb kdww kA CERTARY, CASE IHFGRHHTIDH*******'***********************

M02 Linkage
0 REFAIR ATTEMPTI(S] Inoparative

FrrraEararaERraR I T TR RS LR L R o R L L b bbb ) HIETDBI*****W******#*******##******iwwiiii*i*

Y DAMAGE: j 2002-0B-07
2-08-07

410=-552-3530 1-22735616 follow up on bwiy damage; ; 2002-08-D3
2002-08-07

dlr Cresswell 1-227356l6; ; 2002-0A-12
2002-08-12

1-22735616; ; 2002-0B-12
2002-08-13

up date for par cass; ;| 2002-08-13
2002-08-12

par cage BEST TO CONTACT AT WORK NUMBER 301-286-8337; ; 2002-08-12
2002=-08-13

ASSIGND PAR CRSE TC PAUL RUED/S73267 2002-08-119
2002-08-14

gervice Request Ownership has changed FROM: GRUBEC TO: RUEDP; ¢ 2002-08~14,
2002-08-14

VME- cass raceiwved; ; 2002-08-14
2002-08-14

sascan— no Flnds.; ; 2002-09-14
‘z-ﬂ g-19

gervice manager; ; 2002-08-13
2002-08-19

FAVM Carpbell Hob 014055 8076 y 2002-08-19
2002-08-19




1-22735615
Page 2 of §

; ; 2002-08-19
2-08=-19

BRC BAR Scanned: 2002-08-19-11.10.31,000000, MSXDocNum: RUE3DEOR4D; ; 2002-05-19
2002-08-19

FAVM Campball Bob 914055 B07E; : 2002-08-19
2002-0B-19

FAVM Campbell Bob 914055 RD76-; y 2002-08-19
2002-08-13

CEM made third attempt; ; 2002-0B-18
2002-08-1%

gandling 10-day lettery ; 2002-08-19
2002-0B-19

Created: BRCEAR_PROOOS. SR#1-227356167 ; 2002-08-1%
2002-08-19

10~day letter/ CANCEL LETTER; i 2002-08-25
2002-0B-27

cust seeks follow-up; ; 2002-08-27
2002-08-07

left wme; ; 2002-08-28
2-08-28

DESCRIPTION OF INCIDENT:; , 2002-08-28
2002-08-19

asrvice manager; ; 2002-0B-29
2002-08-29

Correspondence Rejected — Contact made with customer pricr to lettar approval.; ; 2002-08-2%
2002-08-30

ERC PAR Scanned: 2002-08-28-17.12,53.000000, MSxbhocKum: RUE3DGEDT4; 7 2002-09-1%
2002-08-12

zequest, otatue; ; 2002-09-12
2002-09-12

service manager; ; 2002-09-12
2002-09-19

FAYM Canpkell Bob 914055 8076~y ; 2002-08-19
2002-09-23

CEM advised cuat; y 2002-09-23
2p02-09-22

rvlce manager; : 2002-09-23
‘xz—ns-za

DUSINESS SUMMARY:: ; 2002-09-23
2002-09-24

ASBIGNED FTT CASE TO RUTHE BOYCE/57611: a002-11-22
z002-09-24

e




122735616
Page 3 of 5

PAR Scanned: 2002-09-24-11.12.38.000000Q, MEXDocHum: RUE3IDAFZ269; ; 2002-11-22

ﬂz—us—zq

gervice Bequest Ownership has changed FROM: RUEDE TO: BOYCER; » 2002-D9-24

2002-10-24

REQUESTING RC AND SUBLET; ¢ 2002-10-248

2002-11-08

zl242; r 2002-11-22

2002=11-08

PIT Crm closing file; ; 2002-11-22

2002-11-12

BRAC PRA Scanned: 2002-11-12=-15.06.35.000000, MSXDocNum: ROEIDDIOCE; fo02-11-22
2p002-11-13

BRC BAR Scanned: 2002-11-13-15.07.58.000000, MBXDocHum: LOTA0D2500;: @ 2002-11-27
2002-11-14

Dlr called; : 2002-11-14

2002-11-15

Crm contacted dly at 301-530-1451; 2002-11-15

2002-11-15

aley calledy ; 2002-11-13
2-11-22

Service Request has been Closed Satiafled.; ; 2002-11-22

*'l'i'i'i***'l"l!i****i****************iiPﬁR IHFGRHHTIQN*#*** wrhwkk ek ek k ik

INCIDENT DATE; 2002-05-25 IRCIDENT TIME: 15:22:00.000000
INCTDENT LOCATION: 6159 Encounter Row Columbla MD. 21045

DRIVER HAME: DRIVER AGE!
DRIVER DISRBTLITY:

OWNER DEECRIPTION: parked in front of garage about 2 feet away. Cust got out and cpened
vpdoor and got back in weh put it in gear and couldn't tell steering wheel was locked in
placa and cust ran into door frams of gerage.

ALLEGED DEFECTIVE COMPOWEHT: Body damege on drivers alde noas cone

INCIDENT RESULT:

POLICE REPORT: ROAD CONDITION: Dry EOAD SURFACE: Concrete
NUMBRER OF PEOFLE: BODY INJURY: .
INJURIES:

WAS ANOTHER VEHICLE INVOLVED:

iildBER OF VEHICLES: O

PERTY DAMAGE:

YEHICLE INSURED: IHSURANCE COMPRNY MAME:
INSUBRNCE COMPAMY ADDRESS:
AGCENT HAME!:
AGENT PHONE NUMBER:

L e




MORE INFORMATION:
NTENANCE LOCATION:
LOCATION OF VEHICLE: at
IFY MAME: Driver

WAS VEHICLE INSPECTED: Steering

14:40:00.000000
MILEARSE AT INSPECTION:
WHERE WAS INSPECTION DONWE:

WAS VEHICLE RORD TESTED:
RCAD TEST DESCRIPTION:
ROAD TEET RESULT:

CCMF INSPECTED:
INVESTIGATIVE SUMMARRY:
FAR STRIUS:

home

and Suspension Bya

1-227356145
Pags 4 of 5

IHSPECTORS NAME: DealershipINSPFECTION DATE: 2002-03-10

kb h kAR A kb kb AR kAR R AL 4PN THFORMATION#+tdddddbdbhrbdh bbbt bk bbiiddddhrdiin

SOURCE:
REQUEST TYPE:
REPURCHAOE RERSON:

DERLER BAC)

DEALER MAME:
DERLER ADDRAESS: ,
CONTRACT: .

PHONE NUMBER:

"IFHKKH CODE:

GINE TYPE:
MILERSE 4 BPOY-BACEK: O
MSRE:

DEPRECIATION:
TPGRADE :
AFTERMARKET :
LEREE TERM:
DAMAGE :

OTHER:

BRANCH:
ACCOUNT NUMBER:
INTEREST BATE:

ACCOUNT BALANCE)
LEGAL:

DEALER ADMIWISTRATION:
RELEASE:

REFLACEMENT YVIN:

TRAMSACTION:

FAX NUMBER:

BODY TYPE:

TRIM:
TRANSMISEION:
VERICLE DRIVEARLRE:
BRC WARRALMTY DATE:
HRDA: DO

SAILES TAaX:

KRME

IMTEREET PRID:
DEALER BUYQUT:

LEGAL TYPE:

LEMON LAW:

VEHICLE DESTIMATION:
LIEN PAYOFF:

TITLE BRAND:

FEEEYIITL RN R L L L L RN )T ttiii’i‘*‘ii**ﬂoDIL!‘ IHJU‘RY**iriririrl"\l'iiii***i*i******iii***** LR 2

HUMBER OF INJURIES: O

ADDRESS:
CITY/STATE: ,
PHONE KDMBER:
SEATING FOBITION:
TYSE OF INJURY:

RESTRAINT:

LOCATION:




L-22735614

Page 5of 5
TRERTED: IF S0, WHERE:

.e******i‘l’*i’i**i*ii*iiiiiiiiii***aﬂn IHmmTIﬂH**********‘***** LR R R R L0 0 b B 2 A LN LA R}

EXTERNMAL CASE HUMBER: DATE:

TITLE NRMES:

BUSINESR: % BUSINESS: 0
ACCIDENT: DATE OF ACCIDENT:
DESCRIPTION OF DAMAGE:

PURCHASE/LEASE: O CATE OF PURCHASE/LEASE:
MILERGE AT PURCHASE: 0 PURCHASE/LEASE AS:

DOES COWHMER HAVE PDEESSIOH OF VEHICLE:
RESCLUTION B0QUGHT:

*rhuintawbkhkdk kv At eb kb kb dRES OONTACT IHFDmTImttt*******t***tti—i—i—iiiiiﬂwﬁﬁ-*#* L

NAME : COHTACT NUMBER: 1
COMPRNY CONTACT TYFPE:
CONTACT PHONE:

ADDBESS




WOLPATE ID: TEdLEV @ FRE=AUT AN SATION 00d4/11/11 lde2dris
BRSM CODE: X1e7

DER m IaR  AIRE
‘DI COGE R oF conm YIN TOTAL
13 14126 3399% Z1242 WREY lolrr32eSySllaex 1500 . ¥
COMNESTS: ISIUE 0 EAY DEALED JOR FESAIRS TR I0 PRODUCT ALIBGRIION MITE
ITERATNG CORCEFX AR A GOODWILL SEAYTURR FOR CIETCMEDR SATISPACTION. 2H

FF: >~EKIT 4-CLN THQUTRY S5~CIM DEYAIL  &LIM COMMENTS
9=NLJ DIEEATL  10-DEBIT 1E-MANTIAT. DB

MESAGE: BUSMIT TEN PRE-ACTECRIZAZIOMT ([ F71 - YR =30}
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Ba/29/2882 19:.32 Jele¥elb49 CRIGWELL BODVSHOP PAGE

0872972002 at 08:58 AM Jaikh Numbart
‘19354

CRTpELY, ATPOTVR
License #;78354
PLEASE CALL U8 FOR AN APFPOINTHENT TIODAYI
503 QUINCE ORCEARD RD
GAITHERSRURG, MD 20878
{301) 9480880

Written by: CHRISTCPHER BURR #
Adjumter:

Inspatt CRISWELL AUTOMOTIVE Businass: (301} S48-0880
Logationt 503 QUINCE ORCHARD RD
GATTHEASBURG, MD 20278

PR
Cohppury! Daya to Repair

00 CHEV CORVETTE 8=5.7L-F1 20 CHVT SILVER Int!

y 1G1YY3235¥3112632 Idos Pxod Daba: Odaear: 15427
Alr Conditioning Tilt Wheel Cruise Control
Intsrmittent Wipears Keylesas Entry Thaft Datazrent/Alarm
bual Mirrors Traction Control Claar Coat Paint
Powsr Bteering PFowar Brakes Power Windowe
Power Locks Powar Driver Seat Powet Antenna
Fower Mirrors Anti-Loak Brakes (4) priver Air Bay
Pasasnger Air Bag 4 Wneel Disc Brakews Leather Beats
Bucket Seats Automatic Transmission Alunimm/Allay Wheels

NO. oP. DESCRIPIION OrY EXT. PRYICE LAROR  PAINT

: | FRONT NOMPER

2 Repl Add for fog lamps 1 0.2

ke Bpr DBumper gover 5.0 3.2
4 Add for Clear Coat 1.3
5 O/H bunpear asay 3.1

] Rapl Emblem 1 31.40 Incl.

T Refn Prim cover w/name 1.0
B _ FRONT LAMPS

g REI RT Headlmmp door 0.4

10 B&I 1T Readlamp door 0.4

11+ Refn RT Headlawp door 1.0

12 Add for Clear Coat D,2

13+ Refn LT Headlamp door 1.0

14 Overlap Minor Panel 0.2




BB/39/2882 1A:35 3816701849 CRISWELL BODVSHOP PAGE 83

08/29/2002 at 0B:53 AM Jab Mumbez:
Ta354
PEELIMTMARY NETTMETE
2000 CHEV CORVETTE B-5.7L-FI 2D CNYT SILVER Int:

.

oy . e il O B B Y - ——

KO QP. DEACRIPTION QTY EXT. PRICE LABOR  PAINT
15 Add for Clear Coat 0.2
1s HOOD
17 Refn Hood 3.2
18 overlap Miner Panel -0.2
i9 Add f£or Clear Coat 1.2
20 FENDER
21 RBefn RT Pender 2.2
22 Ovarlsp Major Adj. Panal =0.4
23 Add for Clear Coat 0.4
48 RLEND FOB. COLORMATCH 1
25 Refn LT Fender 2.2
26 Ovarlap Major Adj. Panal -0.4
27 Add for Clear Coat C.4
284 BLEND FOfi COLCRMATCH 1
296 R&T TRT WHEELA FOR FRINT AND JRACK 1.0 M
CAR
304 Rpr WETSAND AND BUFF FINISH 1.0
314 gubl WASH AND WAX EXTERIOR 1 65.00 X
24 Repl CAR COVER 1 .00 T 0.3
334 Rapl FLEX ADDITIVE i 5.00 T
348 HASARDOUS WASTE CHARGE i 3.00 X
. Subtotals == 112,40 10.7 17.3
Parts 31,40
Body labor 9.7 hes @ § 38.00/hr  368.60
Paint Labor 17.3 hrs & § 38.00/hx 657.40
Mechanical Laber 1.0 hes @ § 82.00/hr 82,00
Falnt Supplies 17.5 hrs & § 1H.00/hr 311.40
Sublet/Miac, 81.00
SURTOTAL 4 1531.80
S4alas Tax $ 35%.60 @ 5.0000% 17.7%
ERAND TOTAL 8 1549,59
ADJOSTHMENTS ;
peductible 0.00
CUSTOMER FAY 3 3.00

INSURANCE PAY - | $ 1849.59




#B/29/2882 10;:36 J81l67a1849 CRISWELL BODVSHDFP PAGE B4

08/29/2002 at 08:58 AM Job Nunber:
78354
FRELIMINARY REFIMATE

2000 CHEV CORVETTE 8=5.7L-FI 2D CNVT BILVER Intt

ALL WORXKMANSHIP RWD PARTS ARE GUARRANTEED FOR 1 YEAR, UNLIMITED MILEAGE, FBOM
DATE PERFORMED.

CRTSMELL ADTOMOTIVE THANKS YOU FOR YODR PRTRONAGE.
PLEASE COME AGRIN!

Eatimatn besed On MOTOR CRASE BATIMATIRG GOIDE. Uolesa ctherwises noted all itams are darived £rom
ehe Cplde DRICPST Detapsss Dmta 472002 and tha parts salepted are CHH-parkts manufactured DY tha
wvahiclas Original Equipment Manmracturez. MAaeterisk {*) or Double Astazriek [*¥) indicates that e
parte and/or labor information provided by MOTOR aay have bean modi Ffied ox may have coma from an
altsroate data souroe., MHon-Origioal Byqoipment Mapufsotuvar aftsrnarkat parts are describod aa AN
nr Oual Repl Rarte. Obed parts ara dascribed as 1EQ, Qual Aecy Parts, RCX, or UBED. racondl tionad
partes ara describad wa Aecon. Recorsd parte aza dasaribad a8 Racora. WAGS Pact Nunbwrs snd Pzises
are provided from Mational Muts Glasa Spwodfications, Ine. poundt sign (H] items indicate ommcal

antrias.

Pathwaye ~ A product of TCC Information Smzwlces Inn.

"U




GMWA Pre-Authorization Form

Check VIN LOOKUP and WINS for the Tollowing Imformation:

tion Code: 24342 Total: ] 150006
Total:

LiatSpacifics Balow, DO NOT use ths word "Defective”
|Complaint: Gunt sl stesring looked
C Stoering
[Correction: Dealar rapaired voh
Luostification: FOR CUST BEATISFAGTION AND CUST GOODVALL
PAR CRM: Paul Rued il -
Dats Entored/Forwarded: 1108102 J
GRM: RUTHE BOYCE _ )




WOlPATE ID3 TE41FV GMWA PRE-AUTHORIEATION 2002/11/11 14:24r48
PRSN CODE: 5187

DLR . ) 1BR AUTH
BIVY CCODE HER ar CODE VIN TOTAL
19 14126 239894 RBl242 WAGLE 1aaywd2eSrillie3z 1880 . 36
COMMENTS: ISSUE TO PAY DEALER FOR REFAIFS DUE TO FBODUCT ALLEGATION WITH
ATEENTHG COMCERN A5 A GOODWILL GESTURE FTOR CUSTOMER SATISFACTION. TH

Tt 3=EXIT 4=CIM TQUIRY S5-CIM DETRIL  6-CIM COMMEWTS
9=-RRJ DEFATL  10-DEBRIT 15-MAMORT DB

MEPSAGE! WOUEMIT TEN FAE-AUTHORIZATIONS? { PFl = YR8 ,; FFi = WO )




Aa/19/2882 AQ: 81 38l67E1E40 CRISWELL BODYSHOP FASE Bl

08/1%/2002 #HI0TORY LIATING 2010
L7133
g‘lﬂﬂﬂ NAME
R.O HO. : 209824 B.0 DATE © 06/10/2002 .
MILEAGE : 19427 ADVISOR MO, : 936
JOB i 1 OPFBRRATTON 13CVE OF, DEAC. BTEHRING

BALE TYPH : W TECHNICIAN ND{8). 0582

CONPLAINT : CDATOMER STATES THAT THE STHERING I8 INOP

CAUBE : OFEN

CORRECTION : RELAY PINS BURNT, HREFLACED RELAY, BTILL LOCKING, TRACED WIRI
Nl AND FOUMD OPEN FROM RECALL WIRING, REFARLIED WIRING, RETES

TED, FINE

KARRANTY : CLAIM NG, OQDHRATION NO. CLATM HO. OPERATION RO.
209824 N6626

JOB RUMRER : 2 OPERATION BBCVIRENTAL OP. DESC. RENTAL CAR

SALE TYPR 1 W THECHNICIAN BO(S). 2

COMPLAINT : CRTAWELL RENTAL CAR.

RARRANTY : CLAIM ¥o. OPERATION NO. CLATM EO. OPERATION NO.
209824 %7903

Q BD. 1 208271 R.0 DATE : 0670372002 BR.O TYER :
MILEAGH : 18983 ADVISOR MO. : 836
JOB HOMBEER 1 1 ODERATION 130VE ) OP, DEBRC. STRERTNG
BATE TYEER : ¥ TECHNICIAN NO{H). 852

COSTOMER BTATES STEERING WHENL LOCEED UP AGIAR WITH TOP
DOWN AND BOT OUTSILDE, UNLOCKED WITH TOPR UP AMD AC RUNRING
AFTER 15 MINUTEE

t OFBN IN COLOMR LOCE.

: REFLACED COLUNMN LOCK MOTOR

: CLAIM NO. OPHRATION KO. CLAIM KO. OPERATION NO.
208271 BYS501
2  OPERATION PBCVERENTAL OP. DESC. RENTAL CAR

:H’ TECHNICIAN NO(8). 23
3 CRISWHLL RERTAL CAR.

IRIS

s+ CLAIN NO. OPERATION KO. CIATM NO. OPERATION RO.
A0EHZT1 301
R.O HO. : 2D&a4 R.O DATE : 05/25/31002 R.OTYPHE @ 8
MILEAGE : 18750 ADVIBOR WO. : 510
JOB NUMBER ! 1 COPERATION 1iCVE OF, DESC. STEERING




BB/1972082 e8:8l Jala7e1849 CRIGWELL BODYEHOF PAGE B2

08/19 /32002 HISTORY LISTIRG 3010
57:33 EAOR 2

W TECHEICIAN WO(B). 932

CUSTOMER ETATEE THAT THE BTEERIRG LOCEED AND DNLOCKED 20
MIN LATHR. SBTEERING RECALL WAS DONH AT AMOTHER DEALER
THEN FRCELEM BTARTED

UNABLE TO DUPLICATE CUSTOMERS CONCERN AT THIS TIME
INSPECTED PREVIOUS RECALL, ALL WORK DONE FROPBRLY

2 OFERATION S8BCVZRENTAL OP. DESC. RENTAL CAR
W TECHNIOIAN MO(R), 2

CRISBWELL RENTAL CAR.

SAFPETY TSEDE

CLATM NG, OPERATION BQ. CLAIM HO. OPERATION NO.
206934 27503

wh

TYRE
COMPLAINT
CAUSE
CORRECTION
JOH NUMBHR
SALE TYPE
COMPLAINT
WARRANEY
JOB NUMBER ¢ 2 CPERATION 11CVE QOP. DEEC. NTAND HRAKE REPAIRS
SALH TYPR : I TECHRICIAN NO{B). 952
COMELATNT : CUSTOMER STATEE THAT THE FARKING BRAEKE QOHS UF TOO FAR
CAXBE 1 LOOSE
CORRECTICH 1 RECCMMENDED PARKING BRAKH AINUSTMENT, E8T. 162.00, DECLINED
JOB NUMBHR
BALE TYFE
OCMPLATNT
K
ETTION
MARRANTY
CCMMENTS

: 4 OPFERATION J0CVWZ1 OP. DESC, ELECTRICAL REPAIRS
: ¥ TECHNICIAN NO(3). 952

: CUSTOMER STATES THAT THE BEAT SETTING ON MEMORY "1™ AND

*2® WORES BUMETINES

UNABLE TO DOPLICATE COATONMERS COMCERN AT THIS TIME
OPERATIRG TO SPRCIPICATION AT THIS TINE

1 CLATM MO. OPERATION NO. {LATM MO. OPERATION NO.

206934 K9995
1 201~286-8337
R.0 HO. : 146966 R.O DATH : 04/20/2001 R.Q TYDR 1 B
MILEBAGE : 12472 ADVISOR NO. : 3591
JOB NUMBRE. : 1 OPERATION S0CVS oPF. DESC. BODY

SALE TYPRE 1 ¥ TECHNICIAN NO(B). 537
COMPLAINT : CUATOMER STATES THAT THE LEFT HERADLTGMT RASSY WILL HNOT
RETRACT-~-~ PLEASE CHECK AND ADVIAE.

CAUSE : BHIM HEEADLIGHT KOTOR ACTUATOR FER BULLETIN
WARRAMTY t+ CLATM RO. OPERATION NO. CLAIM NO. OFERATION NO.
146365 H3231
R.0 M. : 120D28 R.O DATE : 10/02/2000 R.O TYPE 1 8
MILEAGH : 103264 ADVISOR NO. : 351




BB/19/2082 @B:9l 3a16781849 CRISUF] L RODYEHOP PAGE

oaf19/2002 HIATORY LIATING 1010
.5?.33 PAGE 3
JOB NUOMBBR : 1 OFERATTION 07CVE OPF. DESC. MANUAL TRANE REPAIRS
EBAILE TYPE : W TECHNICIAN RQ(B). 537
COMPLAINT : CLUTCH CLATTHRING. .INSTALL FLYWHESEL CLUTCH ASSEMBLY {BOP) PE

E BOB WIBMAK
CAISE | FOUNMD CLUTCH AMD BRGS.DEFECTIVE GRIMDING
CORRBCTION : REPL COMPLETR CLOTCH ASSY
WARRANTY : CLATM WO. OPERATION NO. CLAIM KO. OPERATION NO.

120026 J1420
JOBE NOMBER + 2 OPERATION 88CVERBNTAL OP. DESC. RENTAL CAR

W  TECHNICIRN WO(3). 537
CRISWHLL RENTAL CAR FER WARRANTY
CORRECTICH : COMPLETE

NARRANTY 1 CLATN NO. OPERATTON NO. CTATM MO. OPERATION MO,
COMMENTS

120026 27903

=mmmmwnmmz=3nmsﬂs

R.O HO. : ll6962 R.O DATR : 09/06/2000 R.0 TYPE : 8
MILEAGR : 98510 ADVIBOR MO. : 391
NMARR 1 OPERATION O7TCVZ OP. DESC. MANUAL TRANS REFPALRS
TYPE W TECHWICIAN RO{8). 2

I

1
COMPLAINT 1 C/8 CLUTCH SLIPPING

. TEST DROVE VESICLE WITH BOB W...STATES MATHRIAL OF CLUTCH
PLATE CONING APART..ORINDS IN GEARS ONLY SOMETIMES
CORRECTION : SPRCTAL ORDER PLYWHER!, ASBY KIT

-n---—---l-----.-r------------------n---—-----q---—--.-.n---———__-.--——-_-—--.----

R.O NO. : B66T6 R.O DATE : 11/26/199 R.0 TYPE : F
MILEAGE : 5 ADVISOR WO. : 619

JOB IOMEER : 1 OPERATICH 260VE OP. CEOC. PDI ONMLY OPERATIONS

BEALE TYPE : W TECHNICIAN HO{g). 537 585

CONPLAINT 1 SEEVICE AND CLEAN BOLD 14.5 GALS OF GAB PDI 1.4

CORRBCTICN 1 COMELETRED

WARRANTY : CLATM RO. OPERATION NO. CLATM NO. OPBERATION HO.

5112532

R.0 BO. : B&6E4 ®.0 DATE : 11/26/199% R.OTYPE : B
MILERGE 1: 10 ADVIBOR NO. 1 391

JOR : 1 OPERATION 0BCVE oP. DESC. EXHADST REPATRSA




88/19/2002 @6: 81 3216721849 CRISWELL BODNVEHOP FhGE B4

08/19/2002 HISTORY LISTING: 3010

TYOE : I Tlm:ﬂm (8- Ba7
COMPLAINT : INSTALL COREA TOURING EIHAUAT PACEAGE
CHARGE TO DEAL
CADSH : COMPLETED
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1171272082 14:18 J8lsrala4g CRISWEL: BODYSHOP PABE B2

#1271

26993 &

= > @ .'vam;

Business Resouros Conter

’ o/ T 3P
Fax o7 I aam}ﬂ.

To: Don Berman
Company:
Phens! - A ¥R
Fax: 30148701849 &
From: Paul M Rued
Phohe! 800-231-1841/h 7420
Fax: B888-203-0506
Date: Monday. Septamber 23, 2002 2:35:00 PM
Pages: ]
{not inoluding coverl
Cotiabiat §;

I have offarred repairs eo Mr. Babx's vehicla (VIN-1G1YY3208Y8112632) .
¥r. Bata accapts. Hera is the 91242 guidslines by which your
dealership would get paid fox tha body xepair,

Paul ¥ Rusd

&/ PAR

CONTIDENTIALITY

The tofomution comeinad in this Sacaimils is confidential and may dlso be antaminy-ctant
puivileged, The iafornation {x intended oaly for the use of tha individual or satity w whom it it
addeeessd. Ifyou are not the ixtsadad veciplent or the agent of smployss sespoasibls to deliver it
10 the iatmidsd reciplent, you are heraby notified thar any ves, dissemsisation, diswitwitios or
copying of thia coomrmrisation b strictly peohibitd. I1f you huve sscaived the fanimile in ecmr,
plasss mrosdiately notify we by fuz, or by selephone at the anmbers above. Thaak you.
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CRISWELL =¥ &=

. 503 QUINCE ORCHARD RD., GAITHERSBURG, MD 20878 (301) 948-0680
www.Criswealiauto.com

LU L] DL
[ 124080 T ToPum &

ol
A Ay PEPATR MNG SEIRSTALL AFTER
EMBLEM

meann .- -
Ty T TR
1 05T WAL 18.54

J8 # 1 TOTAL PARTS
X8 §F 1 TOTAL LABOR & PARTS

----- AP RSN ARANEA Y e hemn rama sk I N r et AN EE e AR S n e d P AR RS

LT

s maasmEsamEEsEaR S s mmmmi s AEETTYEEmsmsm=meEANYAmEsEsmss=srpasceALTERERsEe=LINEILRLERRSRERE "

Wh ot R+ 45 TROMEAR: e 2L bl TN
T S
o4 ATOTA LAMR 4 PR3 | 4.8
‘i !‘ mi:ﬁ_“‘ﬁﬁ ---------------------- i ----ﬁ:ﬁ llllllllllllllllllllllllll [ ] un
TOTAL = 606 90,54
l " . MTEH- -+ - erammrmansraans S LOMTROL. WO--=- -~ -
i L L] CR CRTSEIL RENTAL 2 gg
R TAX X
E CLAIN DETAIL m----t --------------------------- HEI T RN CTEYFeds N EmEssram=LdLdaN
j 2]
-l PLAIM TOTALS 0.8
APPADVED BY SEENATURE
L1 | TWARRANTY GORY-W O TIMUNIE O WIS PRAE] 173838

BERWICE INVOICE
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10/11/2002 at 12:51 PM

‘3354

Licanae &:78354

CRISUELL BODYSHDF

Ad

Job Runmbar:

CRITOILL RNPNEFEIVE

PLEASE CALL U2 FOR AN APPOINTMERT TODAXY!

503 QUINCE ORCHARD

RD

GAITHERSBURG, MD 20078

(301)546-0080

Nritten by: CHRISTOPHER
Adjustar:

Foink

Inppatt CRISWELL AUTOMOTTIVE

ftooation: 503 QUINCE ORCHARD RD

GAITHERSBURG, MD 20878

Trpuaniin
Oompeny:

: 1G1YY32GRY5112632 Lla:
Alr Caonditioning
Intaxmicvtent Wipezs
Dual Hirrers
Powex Stearing
Powar Locksa
Power Misrors
Pamsenger Alr Bag

.g.nu CHEV CORVETTE §=5.7L-FI 2D CHVT SILVER Int:

Tile Whaeel

Keylass Entry
Traction Control
Powaxr Brakes

Powar Driver Seat
Anti=-Look Brakes {4}
- 4 Wheal Diac Brakes

Clalm

Follioy
mﬂbll

Data
!n-

wit s o
PRy

BURR #

ta of Ioaw
of Lxaks

Ez

{301)948=-0880

Days toc Repalr

Date: odomabay: 194237
Crulse Control

Thaft Deterrent/Alarm
Clear Coat ailnt

Fower Windows

Powar Antaenna

Driver Air Bay

Leathar Seats

Bucket Seata Automatic Transmission Alanimm/Alloy Wheals
NO. OP. DEACRIPTION QrY EXT. PRICE LABOR PAINT
1 FAOHNT BUMPER
2 Repl Add for fog lamps 1 0.8
3+ Rpr Bumpar COVer 5.0 3.2
4 hid far Clear Coat 1.3
5 0/ bumper aoay 3.1
6 Repl Emblen 1 31.40 Incl.
T Refn Trim cover w/mame 1.0
- AT Eﬁs
8 R&I RT Headlamp door 0.4
10 F&I LT Headlamp door C.4
11 Rafn RT Hemdlamp doox 1.0
12 Add for Clear Coat 0.2
13¥ Rafn LT Eeadlamp doox 1.0
14 Overlap Minor Panal -0.2

LU e,
2.

7 G




11/12/2082 l4:18 Jelemale49 CRISWELL BODYSHIFP PAGE BS
1071172002 at 12:5]1 PM Job Wumbar:
T8354
PEELIMTHART ESTYIMATE
B 2000 CHEY CORVETTE B-5.7L-FI ?D CRYT SILVER Int:
NO. oP. LESCRIPTICH Q1Y EXT. PRICE LABOR PAINT
15 Add Ffor Clear Coat 0.2
15 HOOD
17 Refn Heod 3.2
1e Overlap Minor Panal -0.2
19 Add for Clear Coat 1.2
20 FEXDER
21 Refn AT Fander 2.2
22 Owverlap Major RAdj. Papal -0.4
23 Add forxr Clear Coat 0.4
24% BLEND FOR COLORMATCH 1
25 Rafn LT Fander 2.2
28 Cvarlap Majer Adj. Panel =D.4
27 Add for Clear Cost 0.4
284 BLEND FOR COLORMATCH 1
29¢ REI FRT WHERLS FOR PAINT AND JACK 1.0 M
CAR
304 Hpx WETBAND AND BUFF FINISH 1.4
31% Sykl WASH AND WAX EXTERIOR 1 B65.00 X
324 Repl CAR COVER 1 g.00 T 0.3
334 Repl FLEX ADDITIVE 1 5.00 T
344 HAZRRDOOS WASTE CHARGE 1 3.00 X
Subtotaln =i 112.40 10.7 17.3
Parts 31.40
Body Labor 8.7 hrs @ § 39.00/hr  368.60
Paint Labor 17.3 hrs @ % 36.00/hr §57.40
Machanical Labox 1.0 hzp § § 92.00/hx 82.00
Paint Supplies 17.3 hrs B § 18.00/hx  311.40
Aubhlet/Miac. BL. 0O
SUBTOTAL 4 1%31.80
Sales Tax $ A355.80 B 5.00004 17.79
GRAND TOTAL & 1544.59
ADJUSTMENTS -
Daductible B.40a
CUSTOMER FRY g D.0g
IMSORANCE PAY & 1545.59
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— m
k- 3
W‘lﬂ ] .
oo |7,512
N g Eoradn "
c coppienn ) "
T TR
ONLY THE BELOW NAMED PEREOND ARE DANVERS. I SL}EH .
NONR, FRKT "NONI™ ACRGIS THE SRCITIGN AHD NAVE SKINEED B URSTOMER, | . .
—— z —a— 1Ot Ting Plus Miles il
“l . ] T" a-a’m . 1195 él%
: — —— b Total .2
. —— ....,_..'. Saled Tax 11.550% 3'?.&5
DAMAGE: K T ﬁﬂ:ml 359.
‘Inm OUT DOOY . FENDERS .~ TINES# juisc: .
H — L] — — .
OUT WHERLOOVERS —_ LJGHTE b Total 359.27
N o —— -
wremcn ot ety oo — e (12587 BESESHS .8
our m Amoant Dow a5e.27
" -t = e P rsiinielinie ™
PPMAARSCE: A o gl 3 359,27
TP Ghly rerful 168 o basad o b Bé our e, Tha: frus the :
kel baging ln shomn on thie moel soweosent..: - our W
Ths ngiiranse Tl you msinktin it wwts wahlaly T B K
mmievtaie o T vepiembenert waliele i SASOMINN: B - wl w ”:Iﬂ m:-mm
Mhrhhmh““uum wlw 'w DN REVERYE O
harusxier i sy ciher porson, OF Orgenizeion, ush hasmon OF : ol g o Thls apeerort S0 TgRSE ¥
aspanisgion el Ousicersr il be Jainy and Babls for o . el
uzn CUBTOMIR DXrasIeLy u -m W | W |Custemer smthark Licnibes i sro0pe A 67407 C4Pd Yocher,
mmm' T o, £l F w-p—urmnmmmu
" U [P I S T o N Y R B I | .




. REPAIR GUIDELINES FOR DEALERSHIP

1. USELAROR OPERATION CODE Z1242 FOR FRODUCT ALLEGATION
CLAIM ONLY... EXCLUDING CAMFAIGN, SPECIAL POLICY, CUSTOMER
PAY, AND WARRANTY CLAIM(S). THESE ITEMS MUSTGOONA
SEPARATE LINE DUE TO THE FACT THAT WE ARE NOT USING Z1242
LABOR CP,

2. REPAIRS MUST BE DONE AT WARRANTY RATE WITHOUT TAX.
PLEASE PROVIDE SUBLET (BODYWORK. AND REN TAL VEHICLE) WITH
YOUR TAXID # - |

3, SETUP AN ITEMIZED REPAIR ORDER SHOWING PARTS AND LABOR
CHARGES

4, ROMUST SHOW DOLLAR AMOUNT AT WARRANTY RATE. CANNOT SAY
30 OR WARRANTY

5. PROVIDE CUSTOMER WITH A RENTAL VEHICLE IFNEEDED UP TO $3{
FER DAY, PUT RENTAL CHARGES ON THE REPAIR ORDER

. §. PLEASE FAX THE FOLLOWING ITEMS BACK.....
» TTEMIZED REPATR ORDER
s COPY OF ALL RECEIPTS
EX... TOW, RENTAL, SUBLET BODYWORK

7. ANYTHING THAT YOU NEED FOR GM TO PAY REGARDING THE PRODUCT
ALLEGATION CLAIM, MUST BE ON THE RO. IF IT I8 NOT, WE CANNOT
SUBMIT FORPAYMENT, o

8. DO NOT SUBMIT FCR PAYMENT, IT WILL REJECT IF YOU DO, A GMWA
PROCESSOR WILL CONTACT YOU TO SHOW YOU WHEN AND HOW TO
SUBMIT AFTER IT'S BEEN SUBMITTED IN OUR SYSTEM.

9, ANY REIMBURSEMENT TO THE CUSTOMER MUST BE APPROVE BY
PRCDUCT ALLEGATION AGENT.




1-55281344

Page [ of 4
GENEHRAL MOTORS CORFORATION
CHEVYVEROQLET DIVISZIAON
. G M RESTRICTEDHD
COSTOMER :
ADDRESS: Lousia ’ YA 23053
HOME BHONE:
CASE NUMBER: 1-59281340 VIN: 1G1Y¥Y1257151216499
HODEL YEAR: 2001
DATE OPENER: Z2002-12-30 SERIES: Corvetts
DATE CLOSED: 2003-02-17% MILEARGE! a300. 0000000
SOURCE = Fhona DELIVERY DATE:
BRC TYPE: FARYas DEALER HAME: Dominion Short Pump, Inco.,
BRC FARENT: DEALER RADDRESS:1zZ050D Wast Broad 3t Richmond,va, Z3233-1001,054

kR vk bRk w vk ek ke A RERRT, CASE IHFGRM&TIQH* IR EREER LA L A LA RN L2l )

MOl General
0 REPAIR ATTEMET{S) Ingparative
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veh ccmplalnt; ; 2002-12-30
QE- 12-30

o—-Par formy ; 20032-12-31
2002-12-31

Sarvica RAequest Ownership has changed FROM: COOFERJU  TC: BOYCER; ; 2002-12-31
2002-12-21

Ownership Escalated to BRC; ; 2002-12-21
2002-12-31

THIS FILE HAS BEEN RSSIGHED TO FAUL RUED AT 57346; ; 2003-01-03
2002-12-31

Sorvice Reguest Ownerahip has changed FROM: BOYCER TO: RUEDF; ; 2002-12-31
2002-12-31

sarvicer; ; 2002-12-31
2002-12-31

CASESCEN- NO FPINDSE.; ; 2002-12-31
2002-12-31

Boknowledgement VME; ; 2002-12-31
2nna-n1-02

Cust states received wvme at home; ; 2003-01-02

ﬂ:-ul-uz
RIFTION OF INCIDENT:; : 2003-01-02

20053-01-02

FAVH  Moon Thomaa 404082 8220, ; 2003-01-02
2003-01-17




1-59281340

Page 2 of 4
insurance agent/ USAR AMna/B00-531-82227 34013%; ; Z2003-01-117

gE—Ul—Eﬂ
surance agent/ USAR ANna/B00-531-8222/ 34017; ; 2003-01-20
2003-01-23

sarvicer; ; 2003-01-23
2003-02-17

Veh not inspected at this timsy ; 2003-02-17
2003-02-17

++Buginess Summaryd+y ; 2003-02-17
2003-02-17

closing fila; ; 2003-02-17
2003-02-1"%

Service Request haa been Closed Satisfied.; : 2003-02-17

Whdkrw ek A kR bk dddPAR THEORMATION + * Ak hkhhkhhdd bbbt kbbbkbbrdr

INCIDENT DATE: 2002-12-29 INCIDENT TIME: 15:30:00, 000000
INCIDENT LOCATICOH: West broed atreet richmond VA

CRIVER MHAME: DRIVER AGE:
DEIVER DISABILITY: Mo

'ER DESCRIPTION: Changing lanes in highway to go into laft lane when cust went to change
nes stearing whesl lock up back end came around, cust spun arcund right side hit middle
=trip of highway, front of veh hit Van in front
ALLEGED DEFECTIVE COMPONENT: ateering column

INCIDENT RE3SULT:

POLICE REFORT: Y ROAD CONDITION: Dry ROAD BURFACE: Asphalt
HUMBER OF PECFLE: 1 BODY IWNJURY: W
INJORIES t

WAS ANOTHER VEHICLE INVOLVED:
KIMBER GF VEHICLES: 0O

PEOPERTY DAMRGE:

a3 VEEHICLE IKRBURED: INOBURANCE COMPANY WAME:
IKNBURLNCE COMEANY ARDDRESS:
ARCENT WAME:
MAGENT PHONE NUMBER:

MORE IHFORMATION:

MAINTEKARCE LOCATION: Domlnion chevrolat

COREERT IACATION OF VEKRICLE: at friends house

ROTIFY HAME: Owner

VEHICLE INSPECTED: INSPECTDRS NAME: INIFECTION DATE:
ERGE AT INSPECTION:
RE WAS INSPECTION DONE:

WAS VERAICLE ROGAD TESTEL:
ROAD TEST DESCRIPTICN:
ROAD TEST REBULTH

COMF IRSPECTED:




1-59281340

Pags A of 4
INVESTIGATIVE SUMMARY:

STATUS:
‘iiiaw****ww-u********-n*i*iiiiiipm IHFDRMATT OM*wk kb dbddbhd b d b d hdhh b bk kbbb ibdd

SOURCE : TRAMSACTION:
REQUEST TYPE:
REFURCHASE REASON:

DEALER BRC:

DEALER WAME:

DEALER ADDRE3S: ,

COWNTACT:

PHONE HUMBER: FAX NUMBER!

PRODOCT CODE: BODY TYPR:
TEIM:

EMGINE TYFE: TREANSMISSIOHN:
VEHICLE DRIVEARIE:

MILEAGE E BUY-BACK: O BRC WARRANTY DATE:

MARP: HMADA: O
SALES TAX:

DEERECIATION:

UPEGRADE :

AFTERMARKET:

LEASE TREBM:

DAMPAGE :

OTHER:

BRANCH : HAME :

ACCOUNT HUMEER!

TEREST RATE: INTEREST PATD:

DEALER BOYODT:
DHT BALANCE:

LEGAL: LEGAL TYPE:

LEMCOH LANW:
DEALER ADMINISTRATION: VEHICLE DESTINATION:
RELEASE: LIEN PAYOFF:

TITL.E HRAND:
REPLACEMENT VIHN:

ddkdd Ak bk A hdd ke rhh kb bk vk kv wBAODTLY IHmyiiwtii***iii*iiiiii*ww o e vk ok sk ol ok ol ol ol ol ol ol e

NUMBER OF IRJURIES: O
COMMENRTS !

HAME : LOCATION:
ADDRESS: ,

CITY/STATE: ,

PHONE NUMBER:

SEATING POEITION: RESTRATIHT:
TYPE COF INJURY:
TREATETD: IF 37, WHERE:

I TR T R E L L L L e Y] IHFG‘RHHTIOH*********************#*********i’*****

EXTERNAL CASFE NUMBER: DATE:
TITLE HAMES3:
aINESS: % BUSIHESS: O
iIDENT: PATE OF RCCIDENT:
CRIFTION OF DAMAGE:
PURCHASE/LERSE: U DATE OF PURCHASE/LEASE!:
MILEAGE AT PURCHAEE: 0 FJRCHASE/LEREE AS!

DOES OWKER HAVE POSEZZION OF VEHICLE:
REJOLUTION 30UGHT:




ﬂ************************iﬂnc CONTACT INFORMATIOE bbb kbbb bbb ok ok bk o sl e e e e e e e ol e e

H CONTACT NOMBER: 1
COMEBANY : CONTACT TYPL:
CONTACT PHONE:

ADDREZS:

1-55281340
Pagndofd




1-64449573

Page 1 of 4
GENERAL MOTORSA CORPORATIODN
CHEYRGOGLET DIVYIZIAON
. G M RESTRTICTED
CUOSTOMER :
ANDRESS = Jacksonvillsa .
FL 32258
HOME FHONE:
CASE HUMPER: 1-54465572 VIN; 1G1¥YY32G55Y5132529
MODEL YEAR: 20440

DATE CFENMEDR: 2003-01-1¢ EERIES: Corvette
DATE CLOSED: 2003-01-2B MILEAGE: 32071.Q000000
BOURCE: Phone DELIVERY DATE:
BRC T¥FPE: PRARYa3 DEALEE NAME: Gordon Chevrolet, Ing,
BRC FARENT: DEALER ADDRES3:1166 Blanding Blvd,Orange Park,FL, 32065-6738,1054

L2 2 2 2 E 2 B R R 22 L bk ************GEHEML mE IHF‘DBHF&TION************** LR EEE Y XYY

M4l Column / Ignitien Lock / Parts
0 REPAIR ATTEMET (3] Sticks

ool ol oo oo o oo e oo e e e e e e e IR HTATORY A b d bk kb b b dddd Ak

CASE/BODILY INJURE; : 2003-01-16&
3-01-16

PRE-FAR FORM / BODILY INJURIES; ; 2003-01-17
2003-01-17

Service Request Ownership has changed FROM: ELLISONR T0Q: BOYCER; ; 2003-01-17
2003-0i~=17

Ownerahlp Basalated to BRC: @ 2003-01-17
2003-01-17

THIS FILFE HAS BEEN ASSIGNED TC STRCEY PAUL AT 578457 7 2003-Q1-20
2003-01-20

Service Request Ownership has changed FROM: BOYCER T0: PAULS; ; 2003-0D1-20
2003-01-20

Made contact seo ipitail contact activity; ; 2003-31-20
2003-01-20

outbound call made contact; ; 2003-01-20
2003-01-Z20

Qve Mgr; § 2003-01-20
2003-01-20

Bartnick John 404082 9124; ;3 20Q3-01-20
wﬂ-—ﬂl—ziﬂ

Fulflllaed;BRCPAR FADO41. SREL-64469573; ; 2003-01-20
2003-01-24

penking madisal compenaation: : 2003-01-20
2003-01-20




164460573
Page 2 of 4

inzpaction neadad - Sent to ESIS; ; 2003-01-20
‘3-!]1-2(}

Ne dacision yet made - Sent to E3I3; ; 2003-01-20
2003-01-2Q

No gffer madey ; 2003-01-20
2003-01-20

vin search performed; ; 2003-01-20
2003-01-20

Service Ragquest has baen Cloged Satlsfied.:; ; 2003-01-20
£003-01-21

SR in Status of Closed has bean Re-Qpaened by PAULS; ; 2003-01-21
2003-01-21

Brand quality Engineer Dave Peacy 586-575-3539; : 2003-01-21
2003-01-22

ES3I3 rep Debbie; ; 2003-01-22
2003~01-23

ESIS rep Debbie; ; 2003-01-23
2003-01-28

IS 1-800-88B--0164; ; Z003-0r-2H
3-01-28

Cave Peacy H86-575-3539; ; Z2003-01-28
2003-01-28

SBarvice Request has been Clcsed Batisfied.r ; 2003-01-28
Clayton Glisson

wkdkbdkbbbkbhbrhbhbrhdbhb bbbk hhhkhhkhatcesppl THFORMATIONTEtt bttt bbb b b bur kbbb bk bbby

INCIDENT DATE: 2003-01-05% INCIDENT TIME: 02:00:00.000000
INCIDENT LOCATION: Cpllina Hoad, Duwal Co., Jacksonville FL

DRIVER HAME: DRIVER ACE:
DRIVER DISABILITY: none

OWNER DESCRIPTION: curt driving alone approaching T in road prepared te turn and loat power
and stearing column locked up; cuat cellided with tree; 1njuries to right hand and thumb
resmalting in surgery; abraszions to knees; no other known injuries at this time.

ALLESED DEFECTIVE CUMPONENT: alledges lest power 1ln veh when stearing column locked up:
alledgasz Ird time ateering column has locksd up

INMCIDENT RESULT:
FOLICE REPORT: Y ROAD CONDITION: Dry ROAD SURFACE: Asphalt

R OF PEOPLE: 1 BODY INJURY: ¥

WAS ANOTHER VEHICLE INVOLVED:
MUMBER OF VEHICLES: 0

FROFPERTY DRAMAGE:




WAS VEHICLE TH3URED:

INSUBANCE COMPANY MAME:
INSURAMCE COMPANY ADDRESS:
MAGENT NAME:

RGENT PHONE NUMBER:

MORE INFORMATION: insurance claim #PDROB=-31B1783-01

MATNTENANCE LOCATION: dealer

CURRENT LOCATION OF VEHICLE: dealership

HOTIFY NAME: Relatlve

WAS YEHICLE IHBPECTED:
MILEAGE AT IMSFECTION:
WHERE WAS INSPECTION DONE:

WAS VEHNICLE ROAD TEZSTED:
BCAD TEST DESCRIPTION:

ROAD TEST RESULT:
COMP INSTECTED:

INVESTIGATIVE SUMMARY:

PRR STATUS:

INSPECTORS HAME: Inapection Not

L-64469571
Page 3 of 4

ParformedINBPECTION DATE:

dkhhkkkhhhdhhh bk kh ARk AR AL A AR LA DAR THFORMATION ¥ v v rhhkdbhkrhbbwdbdddddhhrrhkckhiard

SOURCE =
BEQUE3T TYPE:
REPURCHASE REASOM:

DEAT.FR BAC:

DEALER MHAME:

CEALER ADDRESS: ,
ACT: ,
E NUMBER:
DUCT CODE:

ENGINE TYFE:

HILEASE # EOY-BRCK: 0
HERE:

DEPRECIATION:
UPGRADLE :
AFTERMARKET :
LERSE TE®RM:
DAMAGE ;

OTHER :

BRANCH :
ACCOUNT WUMBER:
INTEREST RATE:

ACCOUNT RALANCE:
LEGAL:

DEALER ADMIMISTHATION:
RELERSE &

REPILACEMENT VIN:

TRANSACTION:

FAX NUMBER:

BODY TYPR:

TRIM:
TRANSKMISSION:
YEHICLE DRIVERBLE:
BRC WARRANTY DATE:
HADA: O

BALES TRX:

MAME:

INTEREST PAID:
DEAT.ER BUYOUT:

TEGAL TYPE:

LEMCM LAW:

VEHICLE DEBTINATION:
LIEN PAYOEF:

TITLE BRAMD:

e dede v s v ok Ak Al Rk R R i e e o okl ***BQDILY THJURY * & w v ke wwddrdrdrdrdrr bk kb bk ok wrdrkkob kg

ENTS:

BER OUF INJURIES: O

LOCATION:




164469573

Page 4 of 4
SEATING POSITION: Driver RESTRAINT: Seatbelt
PE QF INJURY: Right Hand & Thumb/Knedes abrasions
TED: IF 30, WHERE!:

PRE Rk kEr kb r bbb bk kW kAR THEORMAT IO W W ok ek ek ke ke e ke ok ki i b b 4 &k

EXTERNAL ChASE RUMBER: DATE:
TITLE NAMES:

BUSIKESS: & BUSINWESS: O
MCCIDENT: DETE OF ACCIDENT:
DEBCRIETION OF DAMAGE:

PURCHASE/LERSE: O DATE OF FPURCHASE/LEASE:
MILEAGE AT PURCHABE: O PURCHASR/LEASE AS:

DOES OWNER HAVE POSESSICN OF VEHICLE:
EESOLUTION 200CGHT:

Ak A h kb kbbb d Ak d bW dBRC CONTACT TNFORMATTON* ¥ kb kkhkhhkhkk ki ki vek + hhrk ke kdhdd

NAME : _isson CONTACT NUMBER: 1

COMPRLKY » CONTACT TYPE: 'Injured’
CONTRCT PHOWE: _

ADDRESS :




TECHNICAL ASSISTANCE SYSTEM

® *%» GM RESTRICTED ***
Case No: SB58429 VIN Nimeber:  1G1YY22G0Y5106438
Dute M: O 2003 Mods Year: [114]
Dotz Closedl: Series: CORVETTE
Dealer Code: BO4S64 Miisage: 28418
Addrexs: MERIT CHEVROLET CO MAPLEWOOD State: N
Dealer Phone
SYMPTOM ABSTRACT—— COLUMN LOCK STEERING COLUMN WONT UNLOCK NQ GO
RESOLUTION ABSTRACT-
LIGG CODE 1
UCC-1 DESCRIPTION-— STEERING
UCC CODE 2———
UCC-2 DESCRIPTION—
UCC CODE 3——
UCC-3 DESCRIPTION—

DRAOE2002 11:30:07 88D TEMPLATE - RICHARDSON
. STRATEGY BASED DIAGNOSTICS

—2_NUMBER OF TIMES IN FOR THE SAME CONDITION
_2_NUMBER OF DAYS VEHICLE IN DEALERSHIP FOR SAME CONDITION
<N_Y /N 18 THE VEHICLE MODHFIEDYNON-PRODUCTION ACCESSORIES (LIST BELOW)

CALLER'S NAME (FIRST, LAST, AND POSITION)

MIKE TRIVISKI TECH

CUSTOMER CONCERN -

STEERING COLUMN WONT UNLOCK AT TIMES. RO MESSAGE OR MILS ON, ENGINE RUNS

AND VEHICLE WILL MOVE WITHOUT STALLING.

DEALER COMMENTEDIAGNOSIS -{DTC'S, PARTS, REPAIRS, DUPLICATED, S| SEARCH,

COMPARE TO LIKE VEHICLE?)

NO CODES STORED, UNABLE TO DUPLICATE COMPLAINT. VEHICLE HAS HAD CAMPAIGN

01022 PERFORMED. VEHICLE |3 A MANUAL TRANS.

VEHICLE WAS BOUGHTBACK FOR FUEL GAUGE CONCERN.

TAC RECOMMENDATION -

ADVISE TECH TO OBTAIN MORE INFORMATION FROM CUSTOMER. GET SPECIFICS SUCH

AS HOW LONG HAD VEHICLE BEEN DRIVEN/PARKED BEFORE COMPLAINT QCCURED? HOW
. OFTEN DOES COMPLAINT OCCUR? HOW LONG DOES IT LABT AND WHAT 18 DONE TO GET

IT UNLOCKED?

EA02-831/ GM6228 Fagelafé




0Bf06/2002 11:30:07 HISTORY - RICHARDSON

EAG2-031 / GM622B Fagr 2af &




TECHNICAL ASSISTANCE SYSTEM

. e OM RESTRICTED "+
Caxe No: 8213971 VFIN Number: 1G1YY32G0156118853
Dt Opemed: 014362003 Mode! Year: o1
Date Closed: Sories: CORVETTE
Dealer Code: Bio03 Milteage: Bo401
Addres: KUHIO MOTORS INC  LIHUE B e "
Deuler Phons

SYMPTOM ABSTRACT— COLUMN LOCK STEERING ALLEGED COLUMN LOCK WHE
RESCLUTION ABSTRACT=

ucCc CODE 1
UCC-1 DESCRIPTION— STEERING
UCC CODE 2
UCC-2 DESCRIPTION—
UGG CORE 3
LCC-3 DEBCRIPTION—

01/30/2003 18:04:46 SBD TEMPLATE - RADZIOCH
. STRATEGY BASED DIAGNOSTICS

_1_NUMBER OF TIMES IN FOR THE SAME CONDITION
_1_ NUMBER OF DAYS VEHICLE IN DEALERSHIP FOR SAME CONDITION
_N_ Y /N IS THE VEHICLE MODIFIEDYNON-PRODUCTION ACCESSORIES (LIST BELOW)

CALLER'S NAME RICHARD RARALID

CUSTOMER CONCERN - ALLEGED THE ETEERING WHEEL LOCKED WHEN DRIVING AT LCW
SPEEDS.

DEALER COMMENTS/DIAGNOSIS - TECH STATES THE VEHICLE |3 WORKING PROPERLY
NOW. TECH STATES NO DTC IN ANY CONTROL MODULE. TECH HAS THIS MASSAQGED
THAT TELLS HIM NOT TO DO ANYTHING TO THIS VEHICLE(CHS200:3000}

TAG RECOMMENDATION - ADVISBED TECH PER ADOD26E
1. CHECK BOTH 'A' PILLAR GROUNDS G201 & G202.
2. CONNECT A TECH Il & CHECK THE IGNITION KEY INFUTAOUTPUT STATUS (WIKSGLE
THE KEY WHEN DOING THIS). SOME EARLY MODEL YB'S (57 & 98) DO NOT UTILLEE
. THE STEERING COLUMN LOCK RELAY. IN THOSE VEHICLE W/Q THE RELAY, YOU
MUST DISCONNECT THE COLUMN LOCK MOTOR CONNECTOR FIRST BEFORE CHECKING KEY
STATUS ON TECH Il. AFTER CHECKING KEY STATUS THE TEGH MUST PULL THE BGM

EA82-031 / GM622B Foge 3 of 6




FUSE TO CLEAR IT OUT OF FAIL ENABLE MODE.
3. CHECK THE IGNITICN SWITCH CONNECTOR FOR LOOSE CONNECTORS OR POOR PIN
RETENTION.
4. CHECK THE COLUMN LOGK RELAY LOCATED NEXT TO THE BCM BY PLACING
FINGERTIPS ON THE RELAY & FEEL (T

ENERGIZE WHEN ACTIVATING THE COLUMMN MOTOR. THEN PLACE FINGERTIPS ON
THE CASE OF THE BCM AND YOLU SHOULLD FEEL A BUZZING NOISE INSIDE
INDICATING THE INTERNAL RELAY IS FUNCTIONING.
01/3072003 15:04:45 HISTORY - RADZIQCH

EAQ-031 / OM622B

Fage 4 of 6




TECHNICAL ASSISTANCE SYSTEM

. *¥¥ GM RESTRICTED * ¥+
Coge No: 261503 VIN Number: 121YY22G0VE1092086
Dage Opened. 927182003 Modal Year: g7
Date Cloged: Xeries: CORVETTE
Dealer Codu: 804223 Mifeage: 48000
Addresg: FRIENDLY CHEVROLET ESCALON Secde: A
Dealer Phone:
SYMPTOM ABSTRACT— DRIVE LOCK STEERING STEERING LOCKED WHILE DRI
RESBCLUTION ABSTRACT-
UCC CODE 1
UCE-1 DESCRIPTION— STEERING
UCC CODE 2
LHCC-2 DESCRIPTION—
UGC CODE 3——=rr=
UCC-3 DESCRIPTION=—

02/9/2003 11:58:40 3BD TEMPLATE - HAWKINS
. STRATEGY BASED DIAGNOSTICS

_1_NUMBER OF TIMES IN FOR THE S8AME CONDITION
—2_NUMBER OF DAYS VEHICLE IN DEALFRSHIP FOR SAME CONDITION
_MN_Y/NIS THE VEHICLE MODIFIED/NON-PRODUCTION ACCESSORIES {LIST BELOW)

CALLER'SE NAME (FIRST, LAST, AND POSITION) STEVE LOQQMAN TECH

CUSTOMER CONCERN - ALLEGED THAT STEERING WHEEL LOCKED WHILE BACKING OUT
OF DRIVEWAY,

DEALER COMMENTSDIAGNOSIS {DTC'S, PARTS, REPAIRS, DUPLICATED, S| SEARCH,
COMPARE TO LIKE VEHICLET)

DEALER STATES THERE WAS NO DAMAGE, PROPERTY DAMAGE AND OR PERSCHNNEL
INJURY AS A REBULT OF THIS INCIDENT.

DEALER STATES THEY FILED A PROGUCT REPORT OVER 24 HRS AGO.

DEALER STATES THEY HAD HISTORY CODES IN THE BCM AB FOLLOWS B2587 B2502.

TAC RECOMMENDATION -

. TAGC ADVISED DEALER NOT TO TOUCH VEHICLE AND TO IMMEDIATELY FILE A
PRODUCT REPORT AS PER CHS20030001.
TAC ADVISED DEALER OF BULLETIN # 02-00-88-002A WHICH OUTLINES THE

EAdi2-031 / GM612E Pugr Lofé




PROCEDURE FOR THIS ACTION.

TAC ADVISED DEALER SINCE NO RESPONSE TO THEIR PRODUCT REPORT FOR OVER 24
HRS TO CALL IN AND REPORT AGAIN AND ASK FOR INSTRUCTIONS. .
. TAC PERFORMED VIS AND FOUND NO OPEN CAMPAIGNS OR RECALLS ON THIS VEHICLE

MIKE HAWKINS
02M9/2003 11:56:40 HISTORY - HAWKINS

EAG2-031 / GM6E12B
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Lipt

=l ADMINISTRATIVE MESSAGE

Masaage Date: oUINI00] Admn Numbar: CHSZ003D002
Originating Dayt: '
Subject: 1097-2003 Chevrolet Corvetts Stearing Column Lock Machanm Engagement

During \Vehicls Oparation

Action Faquired: Submk a Fleld Product Rapon (FPR) Imsrdisisdy
Canbsot Fearson: Mt Davw Paany Phora: 388-575-3510
{for Whedeile) Emall: Dave Pascy/USRAMGMG § G Fax:
Coniact Person: Nams: Phone:
tier Wholssals) Emall; Fax:;
Comect Paraon: Nams: Phane!
[for Whaoioaale) EmaH: Fauxe
Daplership co: Dealar Principal, Survice Mansger
(Racommmmded Dixtribution):

Mesaago Categorization Information:

Priority: N
Mkt Type; | s{mlm
Caingary: Nona

Rwvisicn Raferenca: CHE2009 0001

Rislaigy Dyty: 01 /2372008
To (Dasbry ALl CHEVROLET DEALERS
To (G Intsma’) FON TosmiUSGMGMCE OM, D Poa e US/GMOMCEAM, Karen Daty/ISIEMGMCEGM, Lomn
Rek/LIAGM/GM GG

URGENT - DISTRIBUTE IMMEDIATELY
DATE: January 13,2003

BUBTECT: Requeat for customer complaint vehicle that has allegedly
sxparienced ateering column lack mechanism engagement during
vahicle ocperatiaon.

MODELS: 1997-2003 chavraleat Corvatts
™: All Chevrolat Daalars
ATTN: Bervica Manager and Sarvice Advieor

@M Service and Farts Oparatloms is requesting your asslstance. We are
Jooking for any 1997-2003 model yaar Chevralet Corvette that allegedly
bas experienced staaring columm lock enomgement during vehlcole
operation. If you have a customar complaint alleging that the steering
column lock angaged during vehicle operation, please submit a Flaeld
Product Report {(FPR} immadiately. BSes Service Bullatin 02-00-8%-003A
for FPR inatructions.




We are Interested in Jnowing about any Corvette that has allegedly had
this ogour. It is VERY IMPORTANT that the wehicle not be disturbed
once the oonditien im reported. DO WOT ingert the key into thes
ignitien lock eylindar, The ignition lock cylinder MUST remain in the
'OfL! peopltion. Tha wehicle should be transported via flat bed truck
to tha dealership and an FER pubmitted. (M persconnel mmy wish to viaic
¥our dealarship to inepeot the involved wvehicle.

When pubmitting your FPR pleage makes sure to provide your nane, the
dealerahip’s name, location and a telephone number where you can be
contacted along with the Vahicle Identification Kumber (VIN) of che
subject vehicle and a brief descripticn of ite conditicn.

You will be contacted within 24 bours to advige you how to procesd and
of our intention to visit your dealsrship.

Wa greatly apgreciata vour aggistancs.

END OF MEMSAGE

GM SERVICE AND PARTE OPERATIONS




ATTACHMENT *14”

“GM CONFIDENTIAL” MATERIAL
HAS BEEN REMOVED FROM THIS
ATTACHMENT AND SUPPLIED TO
THE OFFICE OF THE CHIEF
COUNSEL

GM622B
EA02-031
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ATTACHMENT DELPHI

“CONFIDENTIAL” MATERIAL HAS
BEEN REMOVED FROM THIS
ATTACHMENT AND SUPPLIED TO
THE OFFICE OF THE CHIEF
COUNSEL.
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D& L PHI Product Regulations & nvestigations

Michaasl J. NcKale
Managear

CL03-004-001
' mamo

DATE: March 21, 2003
FROM: Michasl J. McKale
SUBJECT: 1947-2001 Carvetta Electric Column Lock IR EAQ2-031

T Michaal Piotzke

Attached is Dslphl's respones to questiona 10 through 19 of tha NHTSA Infarmation Request
EAQ2-031 (GM 622B). At this time we are continuing to gather material and we will be
supplementing the matserials in the Quallty Assurance Section and in the Delphi / GM
Communications Section.

The documents that are attached to this cover letter are considered to be non-proprietary.
Cther documents In responas to these questions including the Delphi Product Specification,
.the Mid-Lux / Dalphl Subsystem Technical Specification specifiation dated 20AU88, and
certaln Quality Control specifications that were contalned in certain presentations (Pages
marked}, which are considered to be proprietary, are provided under separate cover along with
the appropriate affidavit for maintalning confidentiality. We aek that you treat these materials

accordingly. |
If you have any questions, please do not hesitate to call me at 245 813 3362.
Michasl J. McKale

Manager
Product Regulations and Investigations

Product Reguistions anc [massToaions, 5520 Daiphl Dr., WG: 480.410.254, Troy, Ml 46008-2015 U.8.A.  Tel [1] 240.513.3092




Question 10

Cne action that may be related to the alleged defect is planned. _

One action that may be related to the alleged defect has been completed at Delphy’s
TEQUest: '

Action Start | Epd Date | Objective Responsibie Conclnsions
Date :
Reboumd 57773002 | 9/30/2002 | Evelaticn of | Fasco/lavenayaHoneywoll | See Atiached
Test . 26050950 repatt for
Compleie and datails, Source
25089807 of fhe
wio dynamio doncnment i3
briking Invenizya.
Evaluntion | April 2003 | May 2003 | Evalostion of | Honeywsll & Delphi
of Original Dynamic
19972 Braking
Model Year
Symtem
Switch Operation
By design, thig ECL feedback switch must open prier to the possibility of locking the

columm even if a colutin were constructed of all parts in thejr worst-case conditions, The
following truth table explaing the meaning of this switch:

Column Unlocked  Column Locked
Switch Open- Unknowm Unknown
Switch Closed .. Te False
Defivition of Rebound

The term rebommd refers to the motion {opposite the previous motion) of the carrier that is
caused by tha release of ensrgy stored in the gear train of the BCL. This heppens becanse
when the ECL is commanded to & lock or unlock, the BCM does not remove electrical
-puwuﬁomﬂ:uECLpﬁmtothemmhmicalmdaf—twelbdngrmhedhythumﬁur.
As & resuit, the RCL carrier collides with the end-of-travel stops and the motor and its
kinatic energy are disgipated in the gear train. This causes temporary deformation of the
components. Thiam:rg}risﬂmnrelnaudwhmmeulwnicpnweriumuwdﬁﬂmﬁm
motor. This can be compared o the energy stored in 4 spring. Rebound is problematic
whmﬂmurﬁumd(mdhmueﬂmhultmd)ismfﬁcimﬂMEamthsECLfmdbwk
switch to open, Due to build toleranoes in the ECL feedback switch poaition, some unjts -
require less catrier travel than othets to open the ECL feedback switch. It should be
noted, that this event takes place prior to vehicle motion (during the start cycle).

Explanation of the Test Regult=

These tests were run with two sets of parts, The firat set, CPXX were units of the current
production design that heve ad durability cycling of approximately one life (50,000
cycles). The second set of parts, PPAPXX are parts from the dursbility toat Leg of the
product validation icat for 26089807 (Durability test is tun with dynamic braking

" CLO3-004-002




: provided by the BPDT relay. All parts passed this test without rebound. Refer to
. appendix A, test log 02-0048.) These sets of ECLs were run without any dynemic
braking to show that the rebound was similar. Rebound was noted, but the measurement
nfthnbultpusiﬁnnaﬁumbomdwﬂnntrmdad. Enginecrs at
Fmoﬂnvmdemnyweﬂdidmtmnﬁdﬁthnnhmﬁmofﬂﬁstﬁtmhuabnmﬂ.

Asgesgment of the Issues

“Rebound” does not imply that the ateering column is physically locked nor does it
neccesarily constitute a safety issue, It is Delphi’s enginsering opinion that 2 vehicle is
ot gafe to be driven if the BCL feedback switch is not closad becauss the yehicle
steoring ogrmot be guamytesd. No testing, field returns, warranty parts, test samples,
devclopmmtsmplua.nmnﬂmrmﬁhmknnmmhavewercauaedmnmmﬁngmlwk
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LOCATION:
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Invansys Sensor Systems
1100 Airpoet Road Shalby North Caroling 23150 USA .
Talephone +1 704 482 9582 Enginearing Facsimlle +]1 704 48] 1741 wnww.Dvensys.com

Thia fax i confdurtis]l and may oho be legsdly privilaged, |f you are not th Intandad reclplent, planza aottly 45
immucfiataly, You should net copy tha dax or use It lor 2ry purpots nor disclosse Jts contents Lo My perEan.
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¢unvensys

. - F;-odur;t_ Test Laboratary
1100 Alrport Rd.
Shelhy, NC 28150
Sensor Systems
Product Test Lahoratary | .
Product Validatlon Report #: 02-0i08
Engineering Request T

 Dedphi Suginiow Electronic Column Lock Assembly
invensys Part #: [740-0002 & 1740-00{4
Specification #: See details
Sample Siza: 1
Build Date: N4

" "'Table of Contents Test Resuits
1 : Cn:rur Paau
2 Set-u ' .
3 | AnalyslsofTest | 1 _ .

Te.ﬁte;d By;: df‘%’ ﬁ—df‘/ Date: M |
Pechic] T

Test Facilities Mana ' Date: /aérﬁ,/(az__
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Invensys -

Tha testing that was mquested' ls & eomparizon of pin
durability test without the benefk of dyramic braking 23 a part

accomplishad by replecing the 3
glabe, compleies 3 clrouit acrass

POT relay with & SPST relay,

Product Tast Libnratury
1100 Ajrpert Rd.
Shelby, NC 28130

Sensor Systems

Typs of Test: Engineering Regquest

Taal Log # 020108

Customer/Part Description: Deiphl Saginaw ECL

Invangys Part 3 " 1T40-0002 & 1740-0C14

Tagt Description: Durabilty Analysls wicut dynamic braking
- Bample Size: 12

Bulld Date: MIA .

Techniclan: Larry Kana & Alan Smith

Start Dale:. 8/2Yi02 ' :

Finish Date: 27A0/02

Dagcription of Testing:

1740-0002 & pin 1740-0094 10 &
of the circuit. Thia was
‘The SPDT ralay, when In ita fres

the mator. The SPST relay does not have this featura.

“he samples tasted ware current product, 1740-0002, and ldentified during tha teating 23
CEXX, and New Design, 1740-0014, and identified as PPAPXX. Six samples from each deslgn
were elactrically connected to the Saginaw durebility tester and alicwad 10 operate in a fres stats.

1eat selacted was Teat 47, Tecté s programmed in cycla the sampias for

' The durablity
5748 cyclea. The ECL assembly were energized at 14 volis dc for the unlock cycla and 8 voits do
far the Iock cycle. The temperature setup wee io start at rearmn ambient andramp i S0"C N 2 -
hours. o . _
| The vollage 244 tamperature wara varifled priar to stariup.
;ﬁ‘“'?m Meselred | cquipment 0 Ceiibrstion Dete | Caitbration Due
ESCCATEE ~~Bika 7O T T MMy TEaI0ET T SR THe 102
—gg5vd; | Fuke 7O UL | MMT7190081 | oMz | _ 1iid |
BOC 7°C EH“,::%‘ TT-711032 £/10/02 12116002
* Tha test was siarted on 8/27/02 at approximately 4:00pm and allowet 0 complets :mr
that waekand. . '

C1L03-004-006

howt tha writien permission from Invanays

Tast results reiate 1o Hama tested only. .
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) ~ - ' _ Pr-ndu:t Tast Labnrahrf
. © 4100 Airport Rd.
. Shelby, NC 28150

% nvensys

Sensor Systems:

Tes et | -

O

Fauk Coca T A0 | - a2 Traa | CPI5 | FPAPIT | PPAPET | APARIE | PFAP3Y | PRAFM
L0 Unlock Pass | 9740, 1756 3 178 7L | - 1T 4 840 FeT)
G il et T sosa A A IR
[ -2 Lock Wrang Stert [S5RREE on AT o) L

All samples, with the exception of CP22, CP21, & PPAP3, exhibited rebeund without the banefit

of dynamic braklg. _
P20 exhibiled rebound aflar 8168 cycles and at & tamperaturs average ar'sseasﬂc.

CP23 exhibited rebound after 93 cycles while the temperatuns was &l racm ambientand |
continuad o rebound dndl the and of the test.

CP24 exhibltad rabound st the 4™ cyclas and naver recoversd,

CP2% exfibitad rsbound fter 1067 cycles and continued ‘o rebound untl the end of the est.
Averaga tamperature for thia sample wag 57°C. - )

PPAR28 started rebaunding Bfter 398 cycies and continued u.lntl tha end of the test.
PEAPA3 sterted rebounding after 780 -.-m:lu and continued untll the end of the test
FPAP36 started lo r;chruunr.l ofter the 2™ cycle 2nd continued until tha end of the test.
PPAPIT exhibited rebaund after the 62" cycle a.nﬁ mrﬂlnhed wntll the end af tha test.
CPAPAT axhibitad rabound aftar the 24™ cycle and continued untll the end of the test.

CL03-004-007
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Question 11 - '
L. Al 26050960 and 26089807 ECLs exe 100% interchangeabls. The 26050960 ECL ie no
langer produced end weuld be replaced by the 26089807 ECL.

{
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Question #12




Quextion 12 :
Rean al New Part Statm Dispoaléion Bervice Inter-
Dersription - l:h.liml'-riuli # ofStock | Avallable | changeabilily
72003 | DCLwih | _ Beter 26050960 | 26089807 | Oldpart The |- Y Yo
' bearingat | - Relishility | praduction 11112003
mator sbatk / caasnd _
cantng
mtarface
003 Motor [mproved | 26089E07 | 26089807 | Procem Use Yer Yeu
Al Insertion Aszambly : change anly - 1312003
Fixture Quality -Na change :
- ) e ECL
472003 Updatn Engineering | 26089807 | 26082807 Boennd Une Yo Yea
drawing to Becord U%;datn(hly TBD :
: of -No
| e e
change e 8D fumad ¥ T Y
w00 | FIC OWPIC | 26089807 _ 1 tae - —
(Mo Change to mads Part No change TRD
ECL obsclete by mumber to i BCL
Performance) mamifactures cl:lmﬂeau at | performance
¥ |
[equest,
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NH ISA-IR (EA02-031)
Quagtion #13-
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Quesilon 13 N
‘. n AnyrequestEdEDIan&ﬂheprrmﬁdedwiththnDalphior _
' Fasco/Invensys/Honeywell response {assuming parts are available at
Frsco/Invensys/Honeywell). : -

. Ope Stesring Coluron Assembly part number 10336583 (current production) ia
provided. This column exhibits the same locking componenta as the 1998 service
steering colurmns, Any differences are in other columm parts not associated with
the locking system. _ ' .

c. Two Shield Assembly, Shaft Lock, part number 26045147 are provided.

CLO3-004-013
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Question #14
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Question 14
a. - Delphi Specification is 26053015 revigion 025. Ses Attached.
GM Specification is 26087216 revision 001. Ses Attached.

b. Spem_ﬂmuon change history is included as the lut'pagc of each specification.
See Adttached. ' .
The only change to 26053013 since engineering rclease hasbeen the change of
+he thermal storage test from 48 hours at 105°C ta 48 hours at $0=C. This change
ocenrred on January 28, 1996, i i
There have been no changss to 26087216.
C. Testing requirements ere Listed in the specification.
: Degcription of the how each testing process Was cenducted is contained in the
cification i i R .
Name and type afteatingand measurement cguipment is not specified.
d. Test results ere given in Appendix A.
e Nochangasmaddiﬁonsﬁmmad&tothn testing requirements.

£ Not applicable.

CL03-004-015
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Question 15

A
b.

c.

pe e

The source of the document is Delphi but the author and date are unknown.

‘The requested documents are included as Appendix B. Reference documents B-2,

C-1, D-1, E-4, 8,J-1, -3, 14, N, and K-1 are all included.

The termimology PPAP, Interim A, Interim D), are defined by the AIAG
documentation. A copy is included in Appendix C. -
The term engineering permit refers to & procedure at Delphi Saginaw. Fer Delphi
Saginaw Procedure 31302 the following description is given: ,
«“ENGINEERING FERMIT -

1.0 PURPOSE

The parpeze of this procedure i 1o establish a system for documenting
decisions which grant permission to devigte from the product drawing or
specification requirements on a temporary basis. The aystem will use
Engineering permite, DS 1507 and DS 1508, issued by Product

Pnginsering (see attached sheets) to assure due core.”

This question is dddressed by General Motors.

The steering column and its components are required to pass performance testing
prioz o production. This testing is known as Product Validation. The validation -
of the cohnnn iz recorded in the Program Test Plan. One of the product validation
testa required in this column program test plan is the vendor validation of the
subject component by the supplier. In this case the ECL is the subject component
and Fasco/Invensys/Honeywell is the supplier. The vendor validation summary is
kept on file it Delphi; the detailed results ars kept on file at
Fasco/lnvensys/Honeywell. The described teating in the component technical
specification (CTS) constitutes the vendor validation. The CTS and test results
are included in the reeponse to question ¥14. Please refer to appendix A.
Fasco/Invensys/Honeywcll wea vnable to demonstrate the reliability of all 44
components during the durability fest in test leg #4 85 required by the CTS. In
their teeting some late-in-lifs units did not movea when commanded.
Development and testing of designs hes occurred at Fasgoo/Invensys/Honeywell
for several years. This has culminated in the successful validetion and PPAP of
the new part 26089807. This new ECL has cvercoms the shortcomings of the
previous design by addition of e bearing at the worm end of the motor shaft.
Detailed description of the actions will be included in the Delphd and '
Fasco/Invensys/Honeyvwell responses. :

This question is addressed by General Motors.
This question is addressed by General Motore.
This question is addressed by General Motore.
This question is addressed by General Motors.

The owt-of-print condition of the switch aciuator refers to the improper
menufacture of a stainless stcel stamping used to actnste the foodback switch in
the ECL. ECLs tuilt with this “out-of-print” actuator fhiled to maintain switch
closure when the BCL wasg unlocked and fhe motor was stalled, This caused the
vehicls to continue to attempt to unlock the BCL for 650mS. After this time had

CL03-004-080




elapsed, the motor was turnad off and the BCM considered the event to be a “fail-
1o unlock™. The vehicle is ynlocked, but not able to be driven.

The atiached documents show the Delphi’s 5 phase, the GM PR/R, corrective
action report from Fasco/lnvensys/Honeywell and the presentation from -

_ Fmﬂnvm}#ﬂnnaywell given to Delphi, ‘This presentation details the
response at Fasco/Invensys/Honeywell.

ECLs wera replaced in all affected vehicles that wess brought in for service.

CL03-004-061
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eLPHI

Automorthoe Ivnt:;ﬂ“lé 5_Phase : ' H?;OI‘
Problem Solving Report  Preve Reviacns: 3
C. Wiz Department{s): Champlon: B. Sione/ Fasco
Report, PRR P/N or Procass: 28070826 lnun Date: 1/5/89
nitleting Reportd: O5-00-1Y-0484  Car Body: Y-Car' . Reouired AnwwerDaie: 21220
Attachments to file;  Yes Vetect code: 2500 Quality Gontact Persors C. Wtz
Rssambly Plant Bowiing Groen Daefect Namea: Eleciric Column Lock Inoperative

Rafarencas: Ses 5-Phase #9002

L Problem Description(s} or El.lmiﬁtlllm'l.

Electric cohmn lack (ECL). mmm-mmcmdmmwmmuMnm Thlsru:h:l.na"FﬁI '
Enable Mode" coce being set in the vebicle, As 2 result, the cohunb will not lock,

Perscn Rasponaible: J. Rovleau Fhene Number: {B} 3573133 Dale Kentilet: 1211788

T Thmadiata Action{sy.

L Mmmpﬂuudh&mhmmﬂudhpmpummum{wnm

1. Aﬂmmlmunmhmﬁmhu&mis]%nﬁhﬂﬂh:ﬂﬂmmmﬂﬂmm

3 mnpﬂnmpmmuwﬂdh&ﬁmmmwhﬂmmuum CﬂﬂﬁdEﬂ.’:&mnmlh-wﬂnﬂ
tn Delphi Saginaw. Cmoﬂonmrhdwhhwﬂnwnrmppﬁlm:h{lﬂﬂm;

cmmwrmwmm _ Authortoaton:

'm Person Rasponsible : C. Waty » hh ' 1217198
( Cause Determination(s): - | .

1. mwmmmmmmm.mmu mdduuundmm
necagsary to closs the switch when sssembled.

2. Hest stake process ot supplier (Fasco) was found to exasperaie bow condition.
3. Incident ECLY were not nphﬂdhyendd‘liumdnemmtu sequence not having doplicsts logic nsad by the vehicle.

Persan Raspotmible & Fn:qn{T. Willette Phana Nambey:  (TO4) 485-B582 ,p-hnm 1217188

V. Comrective Action Plan {CAP): Tergel Duint

1. Messurenwent techalgue revised on actxior at ponch press, !uhmentﬁ:dnmmﬂ:mdmhmhmu "
asseroiled condition {18DES8E). ,

2. Misforta condition in die correcied (13DESS).

3 Controls (temperatore, tine, presauns) have been placed on the hewt etaloe opergtion (3/2/99).
4. Fud of line tester ot Fasco being maodifsed to be chm a velicla (13JA99).

3. End of line testers wt Saginaw being modified 1o dupticate vebicle (12JA99).

, PorscnResponeie: Fesco /). Flekis  Phonaumber; (8) 3574237  Date bmplamasiad: 1112/99 -
uperisiandent's Approval 35-2B

PrintMame ~ Dats . Signehae Othar Pobwntis! Frocesess

V. VarificationVafldation of CAP(s): {Comploted By Quaily Assirance)




FR/R # 05-99=1Y-0464
kwhd GENERAL MCTORS CORPORATICN Whiw

(-. _ MCE BOWLING GREEN

PROBLEM REPORT / RESOLUTION

Fage 1

v e e g ok e o e e e v e e v o o i ot o e A e e
* PR/R's Issusd M-¥-T-D: 3 *

* Por Noted Part # & Supplierw
3 e ol o e ok e o oy e o o o e o ol e o T R

&% Current Produgtion ** ﬂa /

yplier Cnde: 23580007 %% ON-LINE #* PR/R Status — Date:

TD bELPHI E - SAGINAW PLT 6 {SES) : Di=covared : 13/16/98~1
2900 HOLLAND RD Iasued t ar/05/99
EAGINANW, MT 4BS01 - . ' Init. Remp  : 0l1/06/9%

Panding Final:
Proj. bate :
Rejectad 3
: : ) Final Reap. 1 D1/20/99
Reuting1 - Buyer j#: GPE ~ Rejectied :
_ - : RESOLVED 1 08/22/99-L
“:n 26047460 FDT Code ©  Lot/Run/Date: N/A
: COLUMN ABM Dwg. Numbar: N/A. : .
dy Btyle : 1YAOQD : Eng.Chg.Lvl: N/A Qty. Chack'd: 660
c Code 5 ~ Tracs ID # = Oty. N/C ] 15
sc 1 : g Ttl.Qty.ESusp: &850
g 2 :, 17=-30 Sketch : UNAVAILABLE: Est.Qty. H/C:1 16
sc 3 : ’ Vinm H

C Bubject: EPILL—ETRG ¢OL LK MESSAGE DI!PLKYED
thod of Verificationt GAGES

[ Dtl:fiptinn:

HAVE MAD 5 REPORTED FAILURES WITH ''SERVICE COLUMN LOCK'' MESSAGE -
CADCAST ON THE DIC. THE COLUMN WOULD NOT LOCK. ON MONITORING THE
LUMN LOCK STATUS IT WAS NOTICED THAT THE COLUMN LOCK WAS IN A

FAIL ENABLE MODE''., THE UNIT WAS RETURNED FOR YOUR ANALYBIE. A COST
COVERY FOR THE REPLACEMENT OF THE COLUMN LOCRSE (ECL'S) WILL FOLLOW. '
RIE WATZ WAB NOTIFIED. :

yortad By: SURESH NAIR L :
Title: REL. ENGR. Ph. #: 8-281-8131

Iiit*ﬁ*!t**itt********ﬂﬂt*******lHi*ﬁ****ﬁ*******ﬂ!*!ﬂl*ﬂﬁﬂ*iﬁ*****i**i*ﬁt*****

&
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PR/R # D5-95- 1Y-0454

. kins GENERAL MOTORS CORPORATION #ikd Page 2(}
MCD BOWLING GREEN :

tial R-upansa 01/06/90:

8hort Tarm corrective Action Taken: _
.LED BACE ALL SUSPECT ECL COMECNENTS FRO* DELFHI STCCK TQ RETURKN TO
'PLIER (FAECO). EXPEDITED CERTIFIED MATERIAL FROM SUPPLIER TO SAGINAW
.2/16/98). CERTIFIED ALL STOCK AT SEQUENCE HOUSE (VASSAR} "AND PUT
HE 2&35 CN ECL CDHHECTOR. CERTIFIED MATERIAL FER RACK #3423 SEQUENCE
1L6261) . ,
Pisposliticon of N/¢ Material: Return to suppliar
Conforming Materlal Bhipping Date: 12/17/98
Suppllier Contact:; CHRIB WATZ

Title: QUALITY SUPV. Fh. #: 8-357-46245

iiﬁ****ﬂ*****i****ﬂ*****#!*!**li**i************t**!*l*&t*****tt*******ﬁ**i!*ﬁ*

jal Response 01/320/9%9:

Runt Cauami ' '
re P TD BE THE UNLDCK FEEDBACK EWITCH (ACTUARTOR), WHICH ACTIVATES
z *gﬂ BAD A SLIGHT BOW THAT CAUBED DECREABED ACTUATOR TRAVEL O
-E8 Y TO CLOSE THE EWITCH WHEN ASSEMBLED. INCIDENT ECL'S WERE NOT
FTUHED BY END OF THE LINE TESTERE DUE TO TESTER SEQUENCE NOT HthHG
PLICATE LOGIC USED BY THE VEHICLE.
Frocmss Corrsction and Preventetive Action Taken:
MEASUREMENT TECHNICQUE REVIBED ON ACTUATCR & FUNCH FREGS . MERSUREMERT
ETURE MATE TQ EIHULhTE THE ACTUATOR IN ASSEMBLED CCNDITION (18DE®8).’
MISFCRM CONDITION IN CONTACT DIE CORRECTED (18DESS).
END OF LINE TESTER MODIFIEZD 4 EBEUPPLIER-FASCO {13JA99).
ERD OF LINE TEETERE B SAGINAW MODIFIED T¢O DUPLICATE VEHICLE uzanw}.
Effeactive Date: D1/12/99
Varifimd By: CHRIEB WATZ :
Title: QUALITY SUERV. Ph. #: B-357-4625

I e e e e e e e ok e e ¢k O e e ol ol o o s e o o ool e o ol o ok e oo e e e e e R e v o o o o etk R ok ek e e

¢ O
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PR/R # 0Q5-99-1Y-0464

. kwd® CENERAL MOTORE CORPORATION %aak Page 3
‘ T MCD BOWLING GREEN ; :

iclved Response D3/22/99;

OLVED - NO FAILURES SINCE IMPLEMENTATION DF FINAL LINE CHECKER.
tAEPOINT JOB # 17731.
Verified By: SURESH NAIR

Title: REL. ENGR. Ph. #: B=-281-8131

tit*ﬂmnnnitt*t*ntnttﬂ:t:nnttiﬁ:*w:nnﬂ:t***ﬂm*ttt***tuu-*tntt*nnt*******ii*ﬂr

ERRARRER AW N R AN R AR S e e T N N o e ok e e e o e iR R e R o e e e e *'l'll-** o e e e o o el

Ltad 05-99=1Y-0464 C01/11/9% 0B:26:17
ym: (05) - MCD BOWLING GREEN By: SUREEH NAIR
she: 8-281-B131

[TS Performed (fleld:old valu- new value):
mtity Chacked ; 9 @ 660 3

intity N/C : 9 i 16
=&l ﬂlntitr susp-nt- 2 1 560 :
ES EDITED.

o
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82/04/08 THU 18:08 FAT 7044800612 FASCD CONTROLS CORP _ . Roo2

9.0

AR ¥ OT23

thhm Definiien: 7 Micro-writches veariled an imsmizen (hrisfly cosas) dudng piungar mevement. Unatile & thcimnkatly
variy intarmitand dafict I othar b netured unia,

Comtalnmant Action: wﬂmmmnnnm:ﬁg wectenic iadier. 100% sort curmant imvariory st Famco ueng o scops
chacking dusing plunger extension and reiraction. (Swes actuxtion cychs par witch) -

Reot Cause: Simp height thMl dowtunnd (low sndiunder spec) due b crimp hesd replacomanl Criroplng opivartion bewed cover
cauming Fw achuolar aaasmbly 10 Move tewand the plunges carmisr sxcembly. During plungar exiersion, the coriar would contact
the sclusior on e B0 dagris wrnd cawsing the micte onXch ko briclly closs. Tha sscaps prih of the celecihny padichus wal Biced
Iy iha bewlnr tsull cocles nil kccurinly defining the condition of allure, |inkernitiant fallum wiongly labeled A switch poinl datuem
anat ka prvioius prict aevigion) which misgirecad lmvestigalion inid rept case. Contitusd production with shoit crimp haighis
alouns severs INTERMITTANT ssiichas o ascaps tha final st mummm-:w%wwm
concifon dusing plunger niteactinn was not capabls of delecting this cordition curling plunger sotension,

Cornmethm Actians = Crimping oparmstion freight) aclustad to na longer B the top, {nowwithin spea = engesing Sty far pracass
stabilty 2nd Imprevement » action plan fof imprevemant being devaloped) Tﬂmnmumuqﬁmhmm
mﬁ;mmmwmm futurs ivereiktant conditions. IFinal teatar Faukk coden mvisad o yeuratly sesignate
atusl n

Comactive Action Veriflcation: 1) Continug acope son (afier finat test) fir minknum of 1700 pieces with ne ejocts duing pungie
axtwnsion sexd nidhaction - 30 be decurnanasd with el iog) 2 Documanted copabilly of &irnp apenbion
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(02/04/9"- THT. 16:09 FAX 7044500812 FASCO CONTROLS CORP | Qo003

CAR 723

"Tm Members Wade Lancia, Bteve Davis, Bablry Waren, Tim Wikatia

" Follow-up Audl ko ba complebid from $14252000 to 0QDE/2000

i o AudNing Auther]
Managar Approval

[Has Eerrective Actinn baen efactively Implemented? — |
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Ao B 5-Phase BV
Problem Solving Report A
g : CWatr Drparment{s): 62 Champlon: B. Stona/Fesco
ng Raport: CCR P/ or Process: 26050860 Issus Date: 12/21/98
nitiating Report ¥: 880799 car Body: Y-Car Required Angwer Date:  1/1849
Attachments to file: Dafect Code: 2500 Quality Cantact Person: G. Watz
agsembly Plant: Bowfng Green Dafact Name: Elactric Column Lock Inoparative -

Iaferancas: See &-Phase #0001

I. Problem Descilption(u] or Quantification: _
Electric colomn lock (ECL). Unlock feedback switch 1s not made (cpen circnit) when {he ECL ig unlacked. This resulis in 2 "Fadl
Ernable Mode* code being £st i the vehicie. As a result, the cohonn will aot lock.

Pernon Responslble: J. Roujeau Phang Kumber; () 357-3133 Dote idantified: 12A /98 -

1L, Immadiate Actlon(g):

1. Aunmhgqﬂumpuudhukuhmﬂﬂdhpmpuﬁﬂ.mﬁmum?f?ﬂ. :

3 Aﬂmim:dmmﬂuqu:mhum{?amhdunﬂujnuﬁﬁndﬁihIiglahm:andECLmnmcmrnmrkedvdﬂlpink

3. All suspect mmmwndhxkﬁmm:ndmbn:km suppliel (Fasco). Certified ECL's from supplier expedited
1o Delphi Saginaw, Connectors marked wiihydlnwwmmgcpnintmaﬂuﬂﬂﬂﬂm.

Containment Not Regulred (A uthorization Needed): Authorlzatfon:
. :
o eron Resporside: G.Walz . Phonsbber (8)357:4525 Dty pevanted: 12117098

I Root Causa Determination{s) )
1. Unlock feadhack gwirch (sctastor), which activates 1ha woritch, had p siight baw that causad decreased actasior travel

mnmmmmhmmm _
2. M_Emﬁmmﬂpmdhymddlhummdunmm seruenée oot heving duplicate logle weed by the vehicle.

Parsom Rexponsitie: Fasco/ T. Wilielte Phona Namber:  (704) 485-8502 Data Dubermined: 121708

IV. Cosective Action Plan (CAP): Targ ot Dka:
1. Muﬂmiqmmdsdmm“pmhm. Mmmmﬁmnud:mmmﬂmﬂumm
sasembled condition (1EDEYE). . B

i Misforrn cendition in die carrected (18DESE).
5. Endnfﬂmtmultﬁsmbdnsmudiﬁadwhmuwﬁ:kuﬂﬂn
4 Elﬂﬂﬁmmnusagimhﬁumdmmdnpﬁmwﬁ:hullﬁﬂn

Pervon Responaitie: Fasco / J. Flelds - Phones Number:  (B) 357-4237  Oote implemanted: 1/8/08

Superintendent's Approval

Print Mama . Dute Bignabuns e Potentinl Prccesaes

V. Verification/Valkiation of CAP(s):{Completed By Quakty Assirance)
*v &_Phate losued (9601), This 5-Phase is canceled,

| Parson Rasponsibie D, Gudritz Prona Number: Dt Vartiad: 1/540

Iﬁm_am %0 Tors Rdsen DRe. ST TR Ao
CLO3-004-068




< L. FHI
T P ——— s_Phasa ' 5 Phasa #:

Plant &
Problem Solving Report 9002

S Phate Reviwkn®: 2
1|dnt.:.WItz Depanument{sy; 62 Champlon: B. Stone / Fesco ()

nitiat port: CCR F/N or Process: 28050080 1ssue Date: 12121798

Wtiating Report #; 980760 Car Body: Y-Car Required Answer Data:  1/18/0%
\ttachments to fle: Dafect Code: 2500 Quality Contact Person: C. Wate
\ssenbly Plant: Bowfing Green . Datfect Nama: Electrio Column Lock Inoperative

tefarences:

. Problam Dusnrlptinn{:} or Quaniification: ' ' . :
Electric column lock (ECL). Unbock feedbiack ewitch is nod made (opan circuit) when the ECL is unlacked. This resalts ina "Fail
Enghle Mode" code belng sct in the vehicle, As a reyult, the column will not lock.

Parson Responaioie; J. Roulesu Pheone Rumber; (8} 3£7-3193 Data Kentifledh 1271 7/88

I. Immediate Action(s): :

1. All steering cohumms pulled back to be centificd for proper ECL operation (12/17/98). -

r N Mumhgmhnmﬂmmhmpﬁmhﬂmﬁu}mlﬂadﬂhﬁgmmmmmm marked with pink

1. All pugpee1 componenta polled back from eock and sem back to supplier (Fascn). Centified ECL's from suppiier expodived
10 Delphi Saginaw, Cannectors marked with yellow ar orange paint marks (12/17/98). '

Conteinment Not Required fAirthorizetion Needwed): Authorization:
Commants:

PaEnHHEIHI‘. 2. Watz Phorg Nurmber: {9} 357-4620 Dt bnplemented: 121 7/88 ( I-I

[ Cause Detarminationis):

1. mmmmmmmmmm.mmmmmﬁwm
necezsrry 1o close the switch when uembled. y

2. Incidemt ECL"y were mmmdwuﬁﬂﬂmmduuuﬂumummmmmmwmﬂm

Parson Rssponsitie ; Fasco / T. Willetia - nnmumw (704) 4950582 Date Deterrnlead: 121178

V. Cormsctive Action Plan (GAP): E + Tengei Datw

L. Mearnrement technique revised on scmator at punch press, Mecpsurcment fixture made to simulate the sctastor in
apgembled condition (1ADESS). '

2. Misform conditdon in die corrected {18DE28).

3. End of ling taster &t Fasco being moedifled 10 be same a8 vehicle (13JA9). : -
4. End of Ins 1exen at Saginaw being modified to duplicate vehicle Wil A1 p

Parson Rasponsible: Fasco /4. Flelds Phone Nomber:  (8) 357-4237  Duda inplemanisd; 1/2/99
uperintendent's Approval - | BEe28—
Prink Nt Dl Sigrature Cithar Potentinl Prociaeg

V. Varification/Valldation of CAP{g); {Completed By Qually Assrsnce}

C1.03-004-089
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Problem Definition -(De'lphi)

The ECL was sending the vehicle ECU
intermittent information as to rather the
units was in Lock or Unlock position.

Note: the vehicle will not operate if the

column is in the Lock state; fail safe
mechanism. -

dl BTAR Vehicle Controis
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Containment Action

100% sort using a 14V power supply and a
multimeter across the switch leads: looking
for resistance when the unit is powered and
the plunger is fully retracted (unlock

position).

P ke




8l0-400-€0710
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Corrective Action(s)

» Revise measurement technique on
actuator at punch press. A measuretnent
fixture was made to simulate the actuator

assembled condltmn

« Correct misform condition in die. Due to
the change in the measurement system the
actuator height will require adjustment.

d'l BTR Vehicle Controls
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Corrective Action Vériﬁcaﬁoln

« Demonstrate capability of actuatot it
punch press with new measurement system

e Verification of no rejects during end of
line audit

Note: Follow-up Audits Due 01/29/39

d.mu..idam




NHTSA-TR (EA0Z-031)

Question ¥16
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Quﬂﬂun 16

a.

Mmoo g

Famfluvemyxf[{mmywull product validation data on file at Delphi was provided
in Appendix A.

Delphi product validation dats was provided in Appm:bxﬂ..

This question is addressed by General Motors.

Fasco/Invensys/Honeywell quality assurance datawﬂlhepnmdedbyHmayweﬂ.
Delphi quality asurance data is provided in Appendix D.

This question is addressed by Creneral Motors,
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Docament Source Teating Testing | Date of Test Resulis
Performed Entity Test FProcedure
DEVELOPMENTAL
Deiphi Dev #3509 Theft Protection Delphi 19Dec9s | DTP-3014-XX Conformed
TO# 113536
DESIGN VALIDATION _ :
Delphi DV #3508 ECL Dumability Drelphi 19Augd5 [ ETS.1020.VI0-C | Conformed
TO# 115498
Dalphi DV #500 Theft Protection. Delphi 19DecdS | DTP-5014-XX Confrrmad
 TO# 113536
Delphi DV #50% Vendor Validation | Fesca/ M6 | 26053015 Noo-Conformance
TO# 117084 ECL Tirvensyn /
Honoywrell
PRODUCT VALIDATION _
Delphi FV #3509 Colaton Mech Delphi 20Aug96 | BTH.10203.1.2 Nen-Clonformancs
TO# 119452 Wesr
Delphi 1;‘1'.;“i W09 BCL Dumehility | Delpal J0AugS6 | ETS.10204.244 | NonConfoemance
TG 119443
Delphi FV #5029 ECL Dumabitity Delphi 165ep27 ETS.10204.244 | Confopmance
TOH 124119
Delphi PV # Theft Protection Delphi 25 Tanth DTP.5014.1.20 Confiwmance
TOd 119474
PV# Vendor Validatlon | Fasco / 06May%6 | 26053015 Conformance
TO# 119869 ECL Tnveneys / '
Honeywell _
Delphi PV # 579 Thaft Protectim | Delphi 09Dechs | DTP.5014-XX Conformgnce
| TO# 123225 . : .
Dclphl PV # 579 Theft Protection Delphi 35Feby7 DTP.5014-XX Confsrmance
TO#123816 _ . '
Delphi PV # 20356 BCL Dumability Delphi 140402 ETS.10204.244 | Non-Conftrmance
TO# 232277
Delphl PV # 2036 Vendor Validation | Faseo / ETS-1190-2 Nou-Conformmnce
TON2IZ2TE Iavensya / 26053015
Honeywell

CL03-004-081
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D< LLPHI Product Regulations & Investigations

Miohase! J. McKals
Mansger

CL03-004a-001
memo

DATE: March 26, 2003 |

FROM: Michael J. McKale W 4 m

SUBJECT: 1997-2001 Corvetts Electric Column Lock IR EA02-031
TO: Michael Plotzke

The attached is information to supplement Deiphi's response to queetion 166 regarding
DelphPs Quality Assurance data. As noted thers is a functional test of sll ECL's at the end of
the assembly process, This Is a pass/fail test and reconds of individual parts are not kept.
The documents that are attached to this cover ietter are considered to be non-proprietary.

If you have any quastions, please do not hesltate to call me at 248 813 3362.

Michael J. McKale
Manager
Product Regulations and Investigations

Product Regulmiions and inrvesigeiions, 5825 Delphl Or., AX: 460.410.254, Troy, M 480082813 L.EA.  Tel [1] 248.813. 3582

L




MAR 2% 2003 195:39 FR DELPHI SAGINAW STEERIS 757 4133 To 212488131122 P.24-@4

Farrand, Bob

mu ool B

HIIhﬂmkmunﬂhnunhﬁEmdﬂﬂhmluulundhFhuﬁunﬂ!l-umuhmnﬂﬂnEﬂthuhwh:
mwmﬂmn%nmmdm hwmhhwlvvhﬂn of the ECL module after it I8
mounted on & siaaring olumn. tester connactos to the sisering oolumn via #n hawtisiey and ursthane
umnidhrl-nnmu;Thnhununl-ﬂuntmﬁ:uumudhdt:malnwmumﬂnmwumtleMaﬁunuflﬂdumrztkutﬂn

is mada, the teetar dateets the connection and atarts the test. Tha module ihﬁdhrtmyﬂmh
udmunnEﬂLhﬂunmhdﬁwiunnnnm'n-unmﬁwhpmnmhdn that the aeslumn e ' Kaater
mwﬁmhmmmnﬁm the column. The oparstor l than pm to vartfy tha laci bolt s
uniocked. The teaber re-cxtenda the look bolt with volte, than retracts with 12 volte, ng thust thane s no contect
bounce, The tesier fian dpiays any fauks that ware genaniisd during the et Bhould the tastar Indlicate & tauit, the teet
mhamnh;:mﬂngwhyunh or by pressing the resst bulton, 1 no faults were gencrated, the tester
Indioges that iha test hile pasessd. Thad reamsins constant unth the cpamtor disconnacls the tester from the column.
The tseter (a han ready to connect 10 the next columm. During tha test, currant is mohitorad to insure that fhars is no
moamsive curment deaw. MWNufhpmlwpbmdﬂumu‘mubd:bnlmﬂﬂlninﬂnhﬂmmal
amber Ights locted above the tsster keypad.

£

E

i

Joul Flsid

Deiphl Saginaw Stearing Sysisme
Plant &

GO9-74T-4237

1 CL03-004a-002
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MMMMM Z Lab. Raquiromenis: quunmrm Poa. Matedial 8 E
Sample Requirements (To Be Inspecied Per Lited Chamcierisics) OnSkipLat 7 Imp. Evnwmd / w '/FA/&E
:th Pes. Fmr.'Bi:l:.I On Self Cort Inap. Every Shipmeni
Bt En . —  —
Verdor SPG Dim 33 &W,: o &7‘ y ¥
MR = Not Required WA = Not Appllcable  AC = Accept REJ=Reject NC=NoCk

1 ] 5 9 ) Hent Traal Yes . [Ino |
2 mm - 10 . N.D.T. 100 Pcalab Yes No
3 1 ; Taba Yad . Np
* _APRLICABLE L Ju— 2
- m_ m
- MI@MHﬂInm
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DS2019 Rev. June 1857 ReL Proc. Q1747 SEE REVERSE SIDE FOR ADDITIONAL DATA
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Queetion #17

X |
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Question 17

All known Delphi communications regarding the ECL are included in Appendix E.

These documents will follow as quickly as possible.

CLO03-004-083



Michasl J- McKale

PE LLFPHI Broduct Regulations & Investigations

Mannger
CL03-004b-001
memo
DATE: March 27, 2003
FROb: Michasl J. McKale
SUBJECT: 4097-2001 Corvstte Elsctric Column Lock IR EA02-031
TO; Michael Plotzke

The attached is information to supplement Dalph's response to question 17 regarding
communications between Delphl and GM. These communications were initiated by a Delphi
amployee, even through emalils wore replied back and forth. They do not reprasant
communlcations that were initiated by GM personnel.

The documents that are atiached to this cover letter are considered to be non-proprietary.

| . you have any questions, please do not haeltate to call me at 248 813 3362.

PutuA Y 1t

Michasl J. McKale
Manager
Product Regulations and investigations

Procuct Raguisions and Invealigations, o2 Dalphl Dr., M/C: 460.410.254, Troy, M1 460882815 U.B.A,  Tel [1} 2488133862

L




Y ECL Taik Team Minnies — 1

Negt Mcgtine
TBD

Team Members: (* indicates participetion in the 1/17/01 maeting)

*Jeremy Mattson (D-8) Al Adams (GM) Dave Peacy (GM) Fm Denshy (GM)
Shilpan Amin {GM)  Alan Hinkls (GM) “im Rovlewa (D-8)  Surya ChinbedIti {GM)
Ricardo Pastor {D-5) Tason Stombeugh (GM)  EBric Fiom (GM) *Sieve Davia (Invenays)
Hoh Larsen (D-8) Stove Loohe (D-D) Tim Willetto (lnvonsys)  Andy Brenz (GM)
Sureah Nait (GM) Ron Asmar (GM) Doug Geutey (D-D) *Drow Haliochak (GM) |
Wade Landiz

ECL Componput Eenos

I

2) BC, Dursbility Bindi

8708/00; The 1daa to add n switch i the lock diroction wms determined not feanible. There is not waifficient
rocm io package a switch in the lock direction. Tho ides to veduce éhs Jock tme by & calitration change
needs further investigation to determine the spproprias Hming. Al Adams will issue & PCE for the
calibraticn change when the timing information ie detsridnsd

8/16/00; Delphi ia inveatigating new noisc dampening idess: 1, Modify the load screw snd carer
geametry ( change pilot diameters), 2. Add spring to side-load the carvier and to de-lnah the fit with the
Yead screw, 3. Materisl changes (darpening materista/fillss}. . .. Indtis] readings to dotermine the necesaary
1nck run-tims taken at Fovensys wore not vepressniative. due to poor quality of parts. New tosts will be ran
ancs better parts ([ead screw/casting) are avallsble around 8/25.

8/22/00: The single shot casting tool may not be prodoction feasible. Two backp dexigne wre being
developed, items 5 and § from the brainrtororing matrix. I, Roulsan to have demo part for jem B weing e
T&T controller and sirvent pot aom spprox. 8731,

A729/00: A solenold s being fmvestigatad to stop the ratcheting nodss at the end of fhe leadsorow travel.
Mast of the masecials have arrived for evalnstion of the wear fixes, A new loadscrew insert has arrived
which would taks out some of the side-to-side lash brtween the lendecrew wnd carricr. New castings
i{graphite too]) should be wvadlable this week. Still on track for the 190C decision date for the recovery
plms. Dave Hill wonld liks to gee the results of 2 shook sbeorbing rubber bamper. No effect on nedse —
tha revins tanspission path is batter, but the sound quality is te sama. )

G100 There I not 5 noise alimination colntion for the Bad X yet. Tha change of materisle on the
lzadscrow for dursbility reasens may have mn effect.... Enough new castings should be availabls for
putting parts on teet in n fow waeke (snd of scpt.). ... The latest Acros thread of the leadacrew and the carrcr
menh together well....Ongoing durbility teating will oceur, Fim Roaleau at Invensys defining the tosts to
be run and the quantitics. .. Risardo Pastor hus indionied that the naw casting tool was §70,000, with an
ovemall toaling bill of $180,000,

O/20400; Yavensys to provide information on the lock time neceasary ta always guerantes i locked BOL on
Gon 1. This information wonld be used to determing if we want o mako s software changa reduce the lock .
trave] tima. This change could be mads to either Gen I or I designa. Inaddition, there it the possibility
that ths BCM made need changes for reasons unrelatnd to the BCL. This awy be 6 good opportunity to add
this fegtime . ....One working model has bean developed ntilizing the solenold feature to recuos/elininate
nodse, Thin design ia more complex and mmst wtilize 2 relay cirauit ® work. The featurc doos ke the
mmwumummmmmmmwmmmmmm

M~ ohA ARAR DN
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Gen [ design.....No tapling fixes have been fonnd #o reduce sotuation notee probiem. The wear realatance
problem is driving the material praperty changes. 'We cammot optimmize for both noise and wear.

927/00; Invenays to provids tast remmlts of the lowest voltage poasible that can still lock within 650ms in
Gen I parte. Preliminary remults from I. RBoulesu on 12 perts with 2 1,52 resistor at +85° shawed that 5.1V
wra the lowsat voltaga that all parta could lock within 650me..... Some CGian [T housing are cast, but they
need some machining, Parts should be budlt sud placed on teet by week of 14/2. Durabiicy oesiing will be
concapt warks from a logic point of view. Power applisd to the selsasld would need to be delayed (50-
70ma), Stacks Innk poasitle , but the design is complex wnd could lead to rellability issues, A new
salenoid wonld nead to be degignad wince no off-the-shelf solenoid exists for this application.

10/09/00: Fuor the casrent ECL, there sre two proposed short term Robustness improyements, The fimt
Improveniset volves investigating to determine if the production populstion can be truncated. This would
involve reducing sensitivity to rebound by ssgregating those units with the lowest switeh point to lock bokt
positicn scpartion, and rediclng eensithvity to binds by segregating thoas unite that drew a kesser amoumt
of current andVor higher bolt astuation rate, The second praposal ia to complate on-going relinhility toats.
The propoaed teats and quantitics fo be net have been defined. Thers wonld be a two wosk test period that
will sllow for 7000 cycles to be comploted. Twnlve pinces will b run per 2 weeka with the sption of
replacing 10 unlis and contimiing 2 to feilure. Testmg will be dono at e moet servere conditions for bind
mﬂubwmifhighmﬁghwlhgu,mdmmhuim]hdhg}. Data will be eollscted and

CLO3-004b-003




Spreice/ Dealership Interface
11) Afeymarket ECL overida kit

8/29/00: Greg Benaon has ardered off the intsmet (S schutions) mn after-market BCL. dawbls kit, Thia kit
1 selling vety well and the uses of this kit could te affecting our warranty oumbers for the 2000 MY.
9/12/00: Al Admma and Jim Rouless believe that override rystern could etlll function if battery power was
loat. Tho parson would have to cycle the key onoe, then they wounld be shles to deive the vehicls,

9/20/00: Evaluation contitues into how this kit works, but it is believed a latching relayed is being used.
10/04/00: A. Brena has detaeined thet the override kit is not a latching reley. [t provides foodback for
BCM cnly whan you unlock This ray sanse trouble in ficld if yon have a deed battery, Andy wilf double
chieck thia with A. Adarne,

118} Detervine how to overmide the oumrent BCL

5720/00: Investigation into waing s kiching relay contimcs. A bench test is nmning (run to 30,000 cyolea
with 1o faibures). There is concern fhat exidation could build up on the contacts doe to the large current
controlling » amall coorent, This could cause bouncing on scape tace. However, proper muterial sclection
(silverftin comtacts) ghould be able to eliminate this,

9/27/00: The ptchin

2 .glllj. EFr.

I Na.NNAh.NNA




12) Latest Month of build IPTV/customer verhatima 2041 S0P

8/22/00: Eric Finn has reported that o 2000 SOP wamanty information ix available yet for tha ECL.
20/00: A 2001 with 190 miles on it exhibited sn BCL insue - - but it was gear tredi binding - - they wiea
abls to tap onto the ECL to fanstion the ECL - - pull key, wait 10 eac msssage - - -

©/12/00: Bob Larson, J. Roulesn, wd Yim Hames ars irying to datecmine why thare are spikes in the IPTV
chart around carly 99 and Jun/Feb 2000, They are bsoking fhrough Invensys' racards for process or flow
changea, che.

S/20/00; The apike around Jan/Feb 2000 is believed to ba das to not enough exposure, The chart is just
shifiing, and we may soe this spike move mto the summer months, The spike in eirly 1999 afber the
achmtor quality epifl) has not bean explained yet and ia still under inventigation.

9/27/00: Some processcs were implemented st fovensys sronnd the wamranty chart spike in carly 1999,
which could be centributing factors. Invensys (o mvestigate this further.

10/04/00; Exric haa reported that thee have bean two rapalrs charged Lo labor code EF501 {EGL
replaca) an the 2001 Corvelta. Howaver, nallhat‘marﬂtodtuamalmncﬂm of the eolumn
faﬂln tnluddunlndt. o

14) Warmanty rohoms

r

10/4/00: B. Lexien vexified that the warranty part retomn system i on and working.

CL03-004b-005




. 18) Contiomous Feedback Controller (abaohuie position sensiug)

8/29/00: Gen IT ECL vmita have been modifisd adding a petentiometar, When tha soft atops are repched,
the mota: will be allowed to coast to a stop— a8 paris become availahle this week, the 270 power TET
conirolier will be used o demonstrate - - will the soan mée bz fist enoagh 1o stop the ECT. bafors the
hardstop — all the modifications made to the parts sre axiernal - - the hard/soft stop settings cannot be
madifisd on the 270 contraller - mayhe 8557 )

5/20/00: Sotne parts hava been built with pot asm, howsver, the power T&T controller hac not beep fant
enongh {10ms loop time) to give repeatabls control. In order to deronatrafe, fhe memory was eat short of
the end of travel. Then it would roach mamaory position and coast to the end of travel w/o hitting hard,
Would the spdt relay even allow the mator to coast or woald it just stop?.... Thia concept chowe that
contimons feedback can work wf the proper hardwars (high cost). Becmuse the trave] in Gen I design ia
00 short, tis concapt would have 1o beused in fhe Gen Il Also, if BCL didn't lock &1l the way, a jog
feature algorithm would need to be addad to the BCM to commpletr the lock travel. This ia not & shori-term
idea, 2004MY implementation, but it may be s true fix (concept is on hold untl afier BCL review mesting),

19} New BCM Algerithm - & Low Voltsge Lock

8/29/00: Chipe to be madified with a nsw cal value for umlock tin read - - look at switch at 108 meec
instead of 250 pi. Also, being inveatigaied is the possibility of adding s resistor to the key out seiich
cirouit - - - testa at Kaginzw to zero in on optinmm lock direction voltags, .. for demonstration purposcs,
start with & 4 Ohin realstor - - will a resistor in the circuit affect any other function i the vehicle -
monitoring of key out sensing circnit?
$/12/00: Modifying the cument BCM to fiave it look for the lock switch at 100mssc is not camrently being
. pupsied dus to cost and timing..... Andy i having Jason Stombaygh evalustz s 2.2 chm resistor in the key
ont gwitch eircait, Teeting will be done ut the axtrams temperstures to snware the BCL ean kock/anlock at
all thimed. .. Jim Boulesn § also ihvestigating the nacessary reafator for tha key out switch chrenit, This
development iz baing warked out at Invensys the week of 9711, Testing will ba run at cold temps.
$/20/00: The resistor in ksy-out sireuit could atill ba offered a9 & servico kit to pre "S8MY BECL's,....Andy.
B. has banch towted the 2. 20hm registor at system voltage (12.5V) over the temperstore extromes, In
addition, benach tets have been run wifh the 2.20hm resistor and by virying the voltags. This test foumd
ihat the syetem will stop Jocking at 9.5V,
9/29X0; Once the cald trating data iy collected, the resistor ind wathage valucs will be detorminad, ‘The
parts to be ruts with the resixiors and spdt relays will then be retrofitied with the propor compatsents, which
wifl take appeoximately 1 week, -
10/4/00: During bench teeting with m 1,303, 1 watl resistor, Andy has noficed that the nunning coment did
0ot chango in the Jock/unbock directions. Only fhe stell current waas finmd to change. A short to battory
Wi gimmlated with these parts and the rasistors were found to glow red hot for ~10s before they gave ont at
low gystem voltage, At high system voltage, the yeistor gives right away. Pomsibility of adding fusea
wanld bo ovalusic ifthe tesistor s shown o wock s fuepded. L

X
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203 Freparation for posaible customer satisfction recall

9/5/00: Dave Hill and Dave Peacy are congidering a "cnetamers satisfaction” recall to replace all ECL's
from apprencimately March 1998 to 2001 SOP, approx. 67,000 vehicles, The 1998 BOM has he ability to
drive arelay (SPST o¢ SPDT), however, the 1997 BCM does not heve the ahility to run s relay, The ECL'a
would be repisced with the SPDRXT reley and poanibly a registor in the key-out switch clreuit,

§/12/00: Delphi Saginaw hax asjed its auppliors bow quicikly they could prodoce 33,000 unks, An snawer
from suppliers és due the end of September. . . Bill Tackeos of Delphi Saginaw i working to determine how
many by-pacs have haan used by contacting dealershipa,

9720/00: The spdt relay mey bring the warranty muumbers back to lovels prior to the intreduction of the spat
relay.... The fleld fix coald possibly be recently built Gen I design uniis, th spdt, and the added resirtor.
9/27/00: Tavensys/Delphi dotermined plan to produce cnough recall parts, Invensys cvalusting a 2* and
3™ ghift and prommivm time to 1sad tine for pats.

10/4/00; The resintor to teat with will be 1.5 chma. ... Invensys is stfll trying to determing the Jaadtime to
prodecs 33,000 units, They are collecting information from overstas mpplicra (matom, ball bearings) for
leadtimen st tha premivm time charges. Lesdtime could be dependent on when we kick off, Due to
Chingae New Year, kicking off afier this could cagse 3 4-5 week delay.

10/9/00: Current wattsty dats showa that the “00MY rate ls less than 50 IPTV, Delphi evahsatod what the
IPTV would be with the fallowing field initistives: 1. Recently huilt ECLs, 2. SPDT relay, Powar
reduction resintor in kay-out circudt, In addition, s ecet deler survey found that 499 was *sarvice light”,
44%, cohumon lock hinds/ no starts, and 7% wax other problems. Based oa this and azsuming that the relay
is B0% cffoctive in slimingting rebounds, the result would be & 19,5 IPTV st 360 days.

110000 — Bearings are spacial ordarsd from Japan and are the jong lend ttem (20 week lead time).

21) Lock Manual Transemission Vehiglss in Reverse
0/20/00: Tho Otdmmobile Alern 1s currently dotug this for M/T vehioles.

21) New Geer Train an Gen IT package (full thread)

10/4/00: Ivenays has been working tn devoloping & new ECY, concept. The noise iasur is sddreagsd,
the level ia similar to the Gen I deaign, but the duretien is longer (appoox. S0ms). The iica in to me A0
altcraative stecper pitch sagle, where lews toms an the screw allow the same travel. If you dewign the —_
loadscrew to be rigid, the concept deaigns you out of the birdfing issue. Bacauss gewr efficicncy
decroasce, the tergue necds @0 bacrease and the goar ratio changes (frorn 15:1 1o 18:1). This coneept
docs biza the rehound issne. However, there are soveral things will help reduce this possibility: 1.
Higher motor screw ratio reduces backdriving efficiency, 2. SPDT relay {dynamic braking), 3. Bedter
sctuator swinch positining, 4. Unit would bave to rebound farther to contact the lock plate.
Developmental testing of this design will begin around 100C00 with moldad parts off of old modified
tools, Hmmm&mmmmhmmmwmm DV
¢ ﬁﬂmNﬂ?mDﬂ B . A s
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Y-Car ECL Task ‘Tegm Minutes — 9/20/00

Next Msefing
Wednesdxy, September 27, -4, Meet-mw-line §877-321-9654; pass coda 439704 (New)

Tesm Meiubers; (* indicates participation in the /20/90 meeting)

*Jeremmy Mataon (D-8) Al Adams (GM) Dave Peacy (GM)} Jim Denahy {GM)
*Shilpan Amin (M)  *AlanHinkle (GM)  Jim Rouleau (D-5) Surya Chinimilli (GM)
*Ricardo Pamtor (D-5)  Jason Stormbheugh (GM)  Eric Finn (GM) Bteve Davis (Tnvensys)
Bob Lamen (D-S) Steve Locke {D-D) Tim Willette {Iuveneys) *Andy Brer= (GM)
Sureah Nair (GM) Roa Asmar {GM) *Doug Gemiry {D-D)}

ECL Compopent Imues

|

2) BCL Durability Binding

£/08/00: The idea to add & ewritch in the lock direction was determined not feasible. There is not snfficisnt
rootn (o pAckage a awitch in the lock direction. The ides to reduce e Lock time by a celibration change
aseds futher investigation to dotermine the apprapriats timng, Al Adams will isens a PCE for the
calibeation change when the timing information is datermined,

8/16/00: Delphd is investigating new noise dampening ideas; 1. Modify the lsad screw and carriex
peametry { change pilot diamaters), 2, A epring to side-lond the carrier and to do-legk the fit with the
lead screw, 3. Materinl changes (dampening maturinla/fillers). ., Tnitial readitgs to determine the necessary
lock run-tims takan ot Invemeays were ot Toprescmintive dne to poor quality of parts. New tests will be mn
ance bettar perts (load acrewfcasting) are aveilsble around 8725,

8/22/00: The airrgle shot casting tool may not be production faasible. Two backup designa are being
developed, items 5 and & from the brainstorming matrix. J. Roulews to bave demo paxt for itern B using &
T&T condroller and corrent pot axm approx 831

3/29/00: A soletoid Is bedng investigated to stop the ratcheting noiss at the end of the loadscyew travel.
Mowt of the materials have serived for ovaloation of the wear flxes. A new leadscrew infsat has amrived
wizich would tekes out sorne of the slde-to-side lagh botween the leadscrew and carsier. New cuatings
{raphito tool) should be availabie fhis week. Still on track for the 190C dacision dase for the repovery
plms. Dave Hilt would Like to see the results of a shock shasrbing robber bomper. No effect en noise ~
the noise tararivion path is better, but the sound quabity is the sarme,

5/12/00: There i not & noive eliminetion softion for the Rad X yst. The changs of materials on the
lmacincrew fhr durability resscuts may have an effoct.... Enough newcastings should be available for
puiting parts on teet tn 2 firw weaks (end of sapt.).... The latost Acme thread of the leadscrew mnd the eimier
mnsh together well. .. Ongoing dueshility teeting will ocour, Jim Roulsan at Favermya definimg the tedts o
be nutt end the quantities, ., Ricardo Paetor has indicated thet the nerw cagting tool was $70,000, with an
overall woling bill of §180.000.

9/20400; Invensys to provide information on tha lock tiny neceesary to always guarantee o locked ECL on
Gen T and T putts. This information wonld beueed to determing if wo whnt to make a software changs
rechaca the lock travel ime. This change could be mada o sither Gen 1 or H dosigne. In addition, there is
the poasibility that the BCM made noed changes for reasons unrelated to the BCL. This may be a goad
opportunity 10 add thie featare in.....One working model haa been developod utilizing the solenoid feature
o reduce/eliminate noise, This dexign is more complex and nmust utilize & relay circnit to work. The
featirre does naake the part quister by not allowing the carrler to skip throads, but the design appeam to be
alighdy louder than the Gen I design. ... No tocling fixes have been fiumd to reduce sctustion noise
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. problem. The wesr reslstance problemn ia driving the material mroperty changes, We cannot optimizs for
both noise snd wisr.

Determine the ECL GEN I&TT locking “nm time™ 2t 9V 2t -40°C and +35°C — Davis 9/27

Inventigmte reducing the BCL lock direction drive time — 8. Loche/Adama 9/27

Provids 16 DV/PV level ECL (Gen I parta for GM vehicls level evalnation — Davis Oct, 9
10 parts for MPG testing and & parts for electrical lab,

Provids npdates to ECL Gen IT timeline - J. Rouleaw 7/25

Provide developmental concept for the scleacid nolee fix — Rouleas 10431
Dofine the ongoing durshility tests and the quantities 5o be fun at Invensys — Roulean 3/19
-Invensys 40 provide ideas o Delphi by 9/22 — 8, Davis

Noise Reduction Flxn:
Noise Contribation Analysis D1ATRG - 21AUO0 comngplets
Development of flxea Z1ATRND — (4SEDD complets
DV Tooling (4SEO) — HOC00
DY teating and evaluaton 02000 —~ 190C00

Wear Reduction Plan:
Development of fixes 27IL0C— 11AUGD connplets
DV Tooling 1LAUDD — 21SE00
DV tzating and eveluation 2LSE0C - 190000

-  Prodoction Taoling TeD

- PV Tenting TED

-  PPAF of New BCL TBD

=  Implementation of New BCL BOP 2002 MY

Service / Desjership Interface
11) Sarvicé repair prooadme
8/29/080; Greg Benzon has odered off the iutamet (C5 cohstions) an afterrarket BCT. dissble kit This kit
is polling very wrell and the nac of this kit could he affecting cur warranty nomber for the 2000 MY.
9/12f00: Al Adama and Jim Rouloau bealieve thet override system conld still fimction if battery pawer waa

loat. The peraon would have ta cycle the key once, than thoy would bo able to drive the wehicle.
9/20/00: Evalmation contiomes inbo how this kit works, but it is belioved s Intching relayed is being used.

. Action: Bvaluate the aftermarket overrids kit to determine how it works — Brerz/Adame
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9/12000: A latching relay typs design ia being evaluabed to override the ECL systoin.

9/20/00: Investigation into using & istching relsy continues. A hench teating is running (a0 far has tua e
30,000 cycles with no filures). Thers ia concern that cxidation coald build up on the comtacts due to the
large current controlling & xmall enryert. This could canse bovncing on scope traoe  However, proper
mztenial salection should be able to eliminate thia.

Aetion: How can we averride the corrent ECT. syetam for eapvlos (fine mtonatic tranamission
vehicke)? — Team 9727 Gentry/Himkla/HranzfAdams

Warranty
12) Ladest (a5 of 7/1) Meath of build IPTV

$/12/0; Bob Lareon, J. Roulesu, and Jim Barnes are trying to deteemins why there ars aplieq in the IPTV
chart around carly 99 and Jan/Feb 2000. They are looking through Invenays® rocords for procesa or flow
chenges, eto.

0/20/00; The spike around Jan/Feh 2000 in belicved to ba dua to nat snough exposure. The chart is just
shifting, and we muy sce this apike move into the surumer monkhs, The wpike i carly 199%after the
actuator qualkity apill) has not been explained yet xnd s still under investigation,

Action: Invenays to contloms Jooking for information into the spike of carly "99 — T. Willette 522
Action; Provide the latest month of bulld warranty dats — Fixm (aa available)

12a) Crnénmer Verbatimn — 2001 S0P

8/22/00: Eric Fimn has repcrted that no 2001 3OP warranty information is availahls yet for tha ECE.
8/29/00; A 2001 with 190 miles o it exhibited an ECL issue - - baxt it waa gear train binding - - they ware
ahle to tap onto the BCL to function the ECL - - pall key, wait 10 sec megsage - - -

Action: Provide customer verbatims on warranty dsta for the percemiage of Rebound va, Gear Train
Binding. Also, provide the broakdown on drive-in va, tow-in. - Fion — (provids info a2 evallabla)

I

14} Warcanty teturns

Action: Tipdate wartanty chast for the lateet returmes- Willette 7/27
Provide status of Delphd 8 warmanty ovaluations — Larsen 7727
-Latext batch of parte {50-80) ehoukd have been sent to Invensys

-Provide mpdates of all model year warranty past returid incloding 2001 MY— Larsen
{an avmilable)

I
Misg
18) Continnous Peedback Copirofler (abechate position senaing)
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$/29/00: Gen Il BCL units have beon modified ackding a potertiomater, When the soft stopa are reached,
the moter will be ellowed to coast to & Sitp— ma parts became available this week, fhe 270 power TET
controller will be used to demoensizate - - will the scan rate be fast enoagh to stp the BOL hafinre the
hardetop — nﬂthemudiﬂmﬂmmdemthapmmmml--th:huﬂmﬂmmumth
modified on the 270 ccntrollar — maybe 5557

$/20/00: Sume parts have been built with pot axm, however, the power T&T controller hag not been fust
eoough (10ma koop time) to give repastable control. In order 10 demonstote, the memory was set short of
the ond of travel. Then it would reach memory position and const to the end of trawel w/a hitting hard.
Would the spdi relay even allow the mohor to coast o would it juat stop?....This concept chowa that
contimwons faedback can work w/ the proper handware (high cost). Because the teavel in Gen I design is
too short, this concept would bave to be used in dhw Genll Also, if ECL didn’t lack all the way, & jog
fextnre nigorithm would need to be added to the BCM to complete the lock travel. This is not s short term
idea (2M04MY implomemiation), but it may be & tre fix

Actlon: Dwevelopmental concept deoxmstmation — Rouleau  complets

1) New BCM Algarithm - & Low Voltage Lock

8/29/00: Chipa to be modified with a naw cal valos fnr malack time mad - - Jook at switch at 100 maec
instzad of 250 masc. Alac, being investipated ie the peagibility of sdding & resisior to the key out switch
circuit - - - tegts Bt Saginaw to zero in on optinam: lock dirsction veltage... for demonstration paposcs,
start with a 4 Ohm resistor - - will a resistor in the circyit affect any other function in the vohicls —
9/11/00: Modifying the current BCM to haws it look for the lock switch at 100msec is not currently being
parwusd dus o cost and iming. ,,. Andy is having Jasen Stombaugh cvaluate a 2.2 ohm reaistor in the key
out switch chrenlt Testing will be dorw &t the sxireme tempexatures to make the BCL can bockunlock st afl
thivee, ... Jim Reuleau is also mvostigating the necesssry rogistor for the key out switch ciecuit This
dovelopment is being worked out at Invenaya this week 0f 9/11, Testlng will be run at cold temps.
2/29/00: The veaistor in kery-out circnit could still be offered as n service kit to pre "98MY ECL's.

Action: Reeults of 2.2 ohm resistor at tempernhire cxirenss — Bromz/Stombaugh
Debernmine the proper resistor watlage — Brene
Evaloats software changes to look st switch carlier — Adwms/Gentry
Run 12 new para’l 2 peturn parts on validstion tests wf nesigtor and endt relay — Ivansye

20) Preparation for possible customer satisfaction recall

9/340¢: Dave Hill and Dave Peacy are conzkdering a “cusivaner satisfaction™ rocall to replace all ECL'a
from approximamly March 1998 t 2001 SOP, approx. 67,000 vehicles. Tha 1998 BICM has the ahility to
drive a relay (SPET or SPDY), however, fiwe 1997 BCM dots not kave tho ehillity to nm » relxy. The ECL’s
womld be replacad with the SPDT relay snd possibly x resintor in the kery-ouat switch circait

8A12/00: Delphi Saginaw has agked its mppliers bow quickly they could produce 33,000 onits. An anewer
from suppliens in due the end of Septexcher.. . Bill Inckwen of Delphi Saginaw is working to determine how
mary by=pasa have bean used by comncting dealsrehips.

9/20/00: The spdt relsy may bring the wamranty numbera back i Isvals prior to the introduction of the spat
relay. ... The field fix sould possibly be recently built Gen T design units, the spdt, and the sdded reeistor,

Action: Determine the somest resistor o uss — Roulean/Brene 9727
Determine the revised IPTV with the SPDT and rosistor -- Delphi
Determine if Delphi‘s sub-suppliers have the cepability to prodace snongh party for the passible
recall (approx. 33,000 uniis) - Roulesa/Pastor 5/23
Datermidine bow many by-pasa kitn have been sold — D, Peacy/Bill Tackaon
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21} Lock Manun] Trenamission in Revecsa

9/20/00; The Oldmobile Alero is curremtly doing thiy for M/T vehiclas.
Action: Determine what it would take to implement this — Team
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Y-Car ECL Task T =927/00

Next Mecting .
Wedneaday, Octeher 4, 3-4, Meet-me-Hne #877-322-5654; pass nrln 459704 (Nl'llr}
L

Teaws Meaibery; (* indicates participation in the $/27/00 meeting)

*Jeremy Mattson (D-5)  *Al Adams (GM) Dave Peacy (GM) Jim Danaby {GM)
*Shilpan Asnin {GM) *Alan Hinkls (GM) Jim Roulean {D-8) Surya Chinimilli (GM)
*Rivirdo Pagtor (D8}  Jason Stombangh (GM)  Eric Pinn (GM) *Steve Davis (Tivensys)
Bob Laraen (D-8}) Steve Locke {D-D) Tim Willstte {Iovensys)  *Andy Branz (GM)
Suresh Nair (GM) Ron Azmar (GM) *Dong Goalry (D-D)

ECL Compogent Iasnes

T

2) ECL Dushility Bindding

2/08/00; The idea to 3dd a switch in the lock direction was determined not fsasihls. Thess is not sufficiant
oot package & dvwiich in the lock direction. The idea to reduce the lock tima by & calibration changs
needs firther investigation to determine the approptiate timing. Al Adams will issue a PCE for the
calibration change when the timing (nformation is determinsd.

&/16/00: Delphi is investigating naw ooisc dampening idsas: 1, Modify the lzad acrew and carrler
Beomesiry ( changs pilot dismeters), 2. Add spring to aids-losd ¢be warzicr and to de-lash the fit with the
lead ncrew, 3. Materlal changes (dempening matorials/fillere). ... nitin] readings to detarming the necessary
lock nan-time taken at Invensys were not reproseatative dus to poor quality of parte, New tests will be rm
once bettar parts (kead scrow/oanting) are availabls around 3/25,

8/22/00; The singls shot casting tool may tot be production feasibls, Two backup dosigns are being
developed, it 5 and £ from the heainstorming matriz. 1. Roulsay to have demno pert for itern 8 naing »
T&T cantroller and carrent pat aem appros. 8731,

B/29/00: A solannid in heing Jowestigated to atop the mtcheting nolse st tho cod of the Ieadscrew travel,
Mont of the materials have arvived for cvalmation of the wesr fixes. A new leadscyew ingect has arrived
which would take out some of the side-to-xide Iash between the lesdscrew and carxier. Nevw castings
Agraphite tool) ebould bo availtable dis wock. S4Il on track fur the 190C decivion date for the recovery
plans, Dave Hill wonld like to see te resulis of 1 shack shaorbing rubber bomper. No effect on noise —
the noiss transmission path ia better, but the soumd gty 15 the same,

$/12/00; Therr is not 2 nolse elimination sohution for the Red X yot. The change of materinls on the
leadscrew for durability reasons maey have an offect.... Enough new castings ahould be svailabls for
putting parts oo test i a few weeka (end of pept)... . The lntest Acre fhregd of the lendscrew and the carrer
mesh togather well.. ..Ongoing durmbility testing will occur, Jim Roulesn st Invensys defiting the tosts to
be run and the quantitics. ... Ricards Pastor has indicaded thet the now casking tool was $70,000, with an
overall toaling bill of $180,000.

9/20/00: Iovensya to provide information on the lock tine necessary to always guamnter s lockad ECL on
Gea L This information would be vsed o determine if we want to make a software change reduce ths lock
tmvel time.  Thin changes coald b mads to efther Gen [ or IT designs. Tn addition, tiere is the poseibility
that the BCM made need changes for reasons unrelated to the BCL. This may b a good opporhunity to add
this feanture in.....Cne working model has been developed utiliszing the solencid fasture to reduos/clirminnate
naise. This dezign iy moore romplex and omest uiilize a relxy cireuit to work. The featnre does oake the
part quister by not allowing the carrier to aldp threads, but the design sppeara to be alightty Imader thwn the
Gen I design. ... No toaling fixes bave been found to reduce eotantion nodse problem. The wear resistance
problem is driving the materind property changes. We cammust optimize for both nodae and wear,
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S/2T/00: Imvengys to provide test results of the lowest voltage pogsible that can atill lock within 650ms in
Gen I parts. Pretiminary results from J. Roulesu on 12 parts with e 1.502 resistor at +85° showed that 5.1V
wuﬂ:ﬂlumatwltugeﬂ:nullpuumﬂﬂluck‘ndﬂ:inﬁﬂm.....!iumnﬂmﬂhﬂﬂhgmmhmthe}r
nwed some machining, Parts should ke built end placad on tost by wesk of 10/2. Durabllity testing will be
mmptm&mnlluginpuhtoﬁiuw.Powuupp]i:dmthemhnidwﬂdneedhhudalwedﬁﬂ-
70ma), Ehdnhokpmuibh,htﬂmduimiumqﬂmmdmuldludhuuahﬂﬁgium. A pow
lﬂmddmuhmndmhudumﬁMmuﬂan]f:ulmﬂdm&rthhappﬁuﬁm

Detonnine the ECL GEN I locking “run time™ at 9V st —40°C and +B5°C - Davia 927  couglete
-Gen I lockitg run time THD> when perts are avilsble — Davis TED
Investigatr reducing the ECL lock direction drive tima — 8, Locha/Adams 927 cencel
Provide 16 DV/PV leve! BCL Gen IT parts for GM vehicls lovel evaluation — Davis Oct, 9
=10 parts for MPG testing and 6 parts for slectrioal eb,
Provide updates o ECL Gen II timsfine— J. Roulse 7/25

Provide developmental concept for the sokmoid noise fix — Ronlear 10/0]1 complets
Deafine the on-going durbility teats and the quantities to be nm at Inversys — Ronlesu 9719
sInveraye o provide ideas o Delphd by 1044 — 8, Davia

Noise Reduction Plan:
Noise Contribution Analywis DLATIG) — 21 ALTO0 conplete
Development of fixes 21 AUDG — 04SEDD vormplete
DV Tocling DSEOD — 09000 cotoplete
DV teating and evzlustion 090000 — 190000 timaing
‘Wear Reduction Plan:
Develomment of fixes 27IL00) - 1 1AUDO complats
DV Tooling 11A1304 - 215E0D cormp lete
DV teating end seahration Z1SEDD - 190C00 aning
- Production Tooling TRD On hold
= PV Teaing TBD OCm hald
= PPAP of New BECL TBD On hold
= Implsmentation of New ECL S0P 2002 MY On hold

Gen H progress / decision review schedulad for 190000
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Service / Dealersfip interince
11) Service repsir procedures

8/20/00: Greg Benacm haa orderad off the Intsenet (CS soluticns) an after-market BCL disable kit. This ki
is asfling very well and the use of fhie kit could be affectng ouwr warranty nynbers for the 2000 MY,
9/12/00; Al Adarma and Jim Roulsan believe that override system conld still fimetion if battery power was
Jomt. The persan would hava to cyels the key once, then they would be abls ty drive tho vehicls.

5/20/00: Evaluation continues into how this kit works, but it is believed 1 latching relayed is belng nacd.
10/04/00: A. Brenz haa dstermined thet the overxide Iot ia not p letching mley. It provides fosdback for
BCM only whar you unleck, This mey canse troubls in fisld If you have & dead battery. Andy will doubls
check this with A. Adaine,

Action: Evaluate the aftermarleet override kit to determine how it works — Brang complece

9/20/00: Investigation into using a latching relay contimues. A bench test is maning (ma to 30,000 cycles
with tw feilures), There is concern that oxidation could build up on the coatacts due so the large murrent
conirulling & small curremt. Thie could cae boumsing on scope traca However, propsr material selection
{silver/tin contacta) should be abla to elimcinate this,

DR27TR; ThhmdMMnnwmhh:relqrwﬂmbnmdngmuMIMmM

Action: How can we override the current ECL syutem for sacvice (for antoematic ttanmmiaxion
vehiale)? — Team 9427 Gendry/Hinkls/Brone/Adams

Wirranty
[2} Lateet {as of 7/1) Moath of build IPTV

9/12/00: Bob Larcan, J. Rouleau, end Jim Bamea are trying to determrine why there arc apikes in the 0TV
¢hart sround early 99 sod Jan/Peb 2000. They are looking through Invensys” recorda for procesa ar flow
ohenges, etc.

5/20/00: ‘The apiks around Jax/Fob 2000 is bolioved to be dus o ot enough expoaure, The chart ia fust
shifting, and we may soe this spile move imto the summisr mapdls, ‘The spike in carly 1999(after tha
ctuator quulity spill) kay not been explainad yet and in still under imvestigation.

9/27/00; Scme proccascs wese hmplemenstad at Invensys around the warmanty chart spike in carly 1999,
which could bo contributing factors, Hivesays by inveatigate this farther,

Action: Invensys to coaxtinue looking for mformation tnto the spikes of early 99 — T. Willatte 104
Action: Provide the Iateet month of bulld wamanty datn — Finn (a8 evailsbis)

12a) Customes Verbatios — 2001 SOP

8/22/y. Bric Flon has reported that no 2001 SOP. omreanty information is svailabls yet for the RCL.,
B29/00: A 2001 with 190 miles on it exhibited an ECT. ismae - - brot it was geax train binding - - they wers
abls to tap onén the BCT. o fumetion the BCL - - pull koy, walt 10 st message - - -

10/04/00: Eric has reportad that there have heen two repairs charged to labor coda E7504 (ECL
replaca) on tha 2001 Corvette. Howavar, nelther was relsted to a malfunction of tha cokumn
falling to tockfunlocik.

Astion: mmmﬂmmmdmﬁhpmofﬂahwndmﬂwm
Binding Alca, provide the breskdown on drive-in vi. tow-inn. - Finn — {ans svailabla)
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14) Warenty ret;:ms
10/4/00: B.Immvmiﬂndﬂ;nﬂuwummmmmilmmdmking.

Action; Updats warmanty chart for the lateat Totumma- Willette 7/27
Provide status of Delphi § waranty svaloations - Larsen 7/27 NEED UPDATE
Latest batch of parta (50-60) should heve baen aext to Invensys
-Pruvideupdatasufnﬂmndulywmmtyputuﬁ:rmhchﬂh;!ﬂﬂl MY- Larsen
(as avnilghle}

Action; Provids analysis report on Saudis Arabig vehicls to regions] representative — Breme  camplete
-Shﬂﬁhumportmdmdithﬂmnppmpﬁahpmmmm

Misc

18) Coutinnove Fecdback Controller {absalute porition senaing)

R/25/00: Gen I ECL wnits have been modified adding a potentiometsr. When the eoft stops are reached,

. mmﬁﬂhwmmm:mP—upmbmuﬂlhhﬁhmhﬂuzmme&T
conirodfer will be wsad to demonsttate - - will the scar rate be fast cnough to stop the ECI. befiare the
hankhp—aﬂﬂumdjﬂmﬁmmdumﬂ:npmmnbmﬂ--thm&fmnapuﬂiuy cannot he
modified om the 270 controller — maybe 557

Wnu]dﬂunpdtrehywmulhwthemhminwlzldiljutmp?....!‘hhmuq:tﬂlmﬂnt
contitmoan faedback can work w/ the proper hardware (high coet). Bocamse the travel in Gen I design is
100 shunt, fhis concept wonld have to be yeed in the Gen IL Also, if ECT. didnt look all the WAy, Ljog
lhmﬂgoﬁﬂ:mwnuldmndmbel&hdmhﬂﬂh{hmhhﬂnmmi This is ot w ahorttarm
idea, 2004MY implesentation, but it may bo a true fix {concept is unhnldmﬂjllﬂnrmmmﬂug}.

Action: Developmentsl oancept demonstration — Riulean cotrplets

18) New BCM Algorithm - & Low Voltage Lock

!FJ.EIM{]:Chipqmbemndi.ﬂedwiﬁamwunlwlunfnrmkmkﬁmmd--louknt:wiﬁuﬂbﬂmu
nstead of 250 me, Ahn,bainghvmlutudilﬂupmuihiutyufnddinglmﬁmm the key out ywitch
dnmﬂ---hhu&ghmhmhmnpﬁmmhckdiﬂnﬁmmhp". for demonetiation purpoars,

12400, Mﬂdiﬁhgﬂ:mmmmm&lnnkﬁrﬂuhﬁkmﬂchat lﬁﬂlnlnuiunutmumﬂ]rbﬁng
puzmmed due to cost and timing.... Anﬂ;rhhtﬁng!um&hmi:m;hwﬂuhlz.zuhmmhﬁrhﬂnhy
. out switch cirvnit. Testing will ba done #t the cxtrems temperatires to ensure i BCL can lockfanlnck at
all imes. ... Fim Realemy 15 alsn inﬂuﬂpﬁngﬂunmlrgrmtntfwhhymtlﬂmhum Thia
dsvalopment ix being worked out st [nvensys the week of 9/11, Testing will be run at cold tsimpa,
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9/20/00: The resistor in kay-ont cirenit cowdd still be offered 2 u servics kit to pre "9BMY ECL's. ... Andy
. B.hnbmahwﬁuz.hhmmiuturunﬁmvﬂhgu{u.m over the trperahoe axtremes. In
mhmmhwmmﬁmhzmmmwmmm. This tzst foumd
that the system will stop locking at 9.5V,
9/29/60: ﬂmhmﬂﬂg%hmmmwwmﬁﬂhw The
mmhmmmmﬁ@wmﬂwﬂmmmﬂmmmwm
will take approximately 1 waak,
10i4/00: During bench temting with 2 1,3€2, 1 watt rogistor, Axdy has noticed that tho running carreet did
not change in the lock/nnlack directigns. Dnlyﬁ.utn]lmumtwuﬁmnﬂtnchmgn. A ghort tn battery
wﬁmﬂnﬁdwﬂtﬁnupuhmdthnmmwmﬁ:undtuglowmdhntfbrﬂﬂubefnmtha}rgwnautnt
low sysiem voltage. At kigh system voltage, the reaistar gives right away. Posaibflity of adding fess
wotkd ba evaluste] if the resictor i shown t work »s intended,

Action: Bosults of 2,2 ohm resfstor at tetqperatars extremas — Brenz enroplets
Desaming the proper resistor wattage — Brens complats
Emlimflzmmmvdﬂaﬁonmwmmmlpdtuhy—mwlwﬁ
Need to toat ea many as possible (18 pos) half w/ 1.5 ohm mezistor And half wio I.5 resietor, 1.5 ahm
resistor mmst caly be place i the Jock clrcuit

20} Preparation for possihle customer satisfction recall

9/5/00: Mﬂﬁﬁw?mmnoﬂduhgl'mmﬁuﬁnﬁm"mﬂﬂhmphmm ECL's
fom spproximately March 1998 to 2001 SOP, approx. 67,000 vehiclos. The 1995 BCM hns the sbility to
dtive 8 relay (SPST or SPDT), however, the 1997 BCM does nnthwﬂhlbﬂityhmnnmlar. The RCLs
mummmmwmm;mmmhmmmm
9/12/00: Delphi Saginaw haa mked its suppliers how quickly they conld produce 33,000 units, An snewer
. ﬁumsnpplimhdmﬂ:emdnfSopﬁmim...BiﬂJachmofDahhiSaﬂmwiuwﬁnghdn:mhahnw
mnyhmhvabunnﬂbymmﬁn;duh:hlpu.
9/20:00: Thupdtnluymybrhgthnmmmhmhukwmmmﬂuhﬂmdm&mnﬂhw
w....m&mmmddmﬂhhmmﬂyhnﬁﬂmldemmﬂ:updt,mdthu&dudrnﬁnm.
27100 Invengya/Dalph] detormined plan to prodace encugh recall parts, Invenrys evaluating a 2™ and
3" shift and pwermium Hie to Jead time for parts,

Action: Determine the cormest rexisiorn to ta: — RoulemyBrenz 104
w&mmm&mrmmmw
Dmhnfhmnhlhmﬁiﬂqmmmughmﬁrﬂnpulﬂﬂumﬂ{m
33,000 units)— Roulesuw/Pustor 9/29
Dnmﬂhphmmhﬂmhuhwhmnm—n.?ucwﬂm}m

21} Lock Mamal Tranuriysion Vahicles in Raverse

920/00: The Okdemobils Alero in currently doing this for MAT vehicles,

Actlon: Determine what i would take to inglement thls - Team

. 22) Invensye leadacrew pitch change conoept
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10/4/00: Invenaya has been warking on developmg s new ECL concspt. The noise isme in addressed,
the level is similar o the Gen T design, tut the duration is Longrer (approx. 50ma). The idea is to uso sn
alternative steeper pitch angle, where less turna on the screw allow the same travel If yon design the
Jeadscrew to be rigid, fhe concept designs you out of the binding issue. Becanss gear efficiency
dacroases, the torque needa io increase and the gear ratic decroasee (from 15:1 to 18:1). This concept
does bias the reboumd iamue. However, there are soveral things will help rednoe thia posgibility: 1.
Laas sfficiency means loes reboumed, 2. SPDT relay (dynamic braking), 3. Better actustor switch
positioning, 4. Unit would have tn rebound farther to contact ¢he fock plate. Developenental testing of
this dseign will begin eromnd 100400 with moldad parts off of old modified sools. If the concept
pazees developmnental tests, tools will be modified to prodnes DV Ievel parts, DV testing wenld take
place from Nov. to Dee. '
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. Y-Car ECL T ates — £/01/00
* Next Mesting
Tues,, Aogust B, 3-4, Meet-me-line WE33-422-T124; pass code 644258 (NEW &)
Toam Membery: (* indicates participation in e 340100 mecting) -

*Jecerny Mattson (D-S} Al Adams (GM) Dave Pescy (GM) Jim Danahy {GM)
Shilpan Amin (GM) Alan Hinkls (GM) *Jim Roaleau (D-5) Surya Chinimilli (GM)
Ricardo Pastor (-5 Ben Lae (GM) Eric Finn {GM) *Steve Davis {Tovensys)
Hob Larsen (D-5) Steve Loche (D-I} Tim Willette (lovearys)  Andy Brenz {GM)
Dave Lach (D-8)

ECL Componeqt [igies

1) ECL Rebound

6/27/00: The test report for the SPST rolay va. the SPDT relay has not boen submitted to Saginaw, yet.

Action: Provide formal teatrepart for SPST relay versus SPDT relay- S. Davia 6/27 (lxte)
-Steve I, ghould receive this week of August 2.

2) ECL Durshility Binding

6/27/00: mmm&mmummnmwmmmmmm
. and validation Al Adapw is purening cost and timing, . .. .. The BCL Gen II compement DFMEA shoald

be submitted to GM after shutdown. |, | . . Initial softtal parts of the Gen I deaign axo aveilable but sxhibit

low quality. mmmmmmﬂmpﬂmmuﬂmmmml

day of machining to make fimetinal

T/26/00: Gen 11 BCL noise levels; unlock ~334B, lack ~60dB, ratcheting ~70dB. Looking into redycing

the locking time to 250-30Dmecc instend of 650maec,

8/01/00: Naw ideas b reduce/oliminate nolse; 1, Add dampener ovor springs, 2. Add isolatiom bushing

Tnder screw bearings, 3. Add a switch in lock direction to tell BCM when o shut-off motor, Perts for

idesa 1 and 2 ey be available Aug. B.

mnvmmmwmm:mm-mm(m}

Inveatigate the impact of reducing the BCL lock direction drive tine — S. Loche/Adans 7/25

Dedsrmins the BCL GEN IT locking “ru time" at —40°C and +85°C — Davia 8/2

Provide Gha status of o BCL Gen IT design noise development - J, Roulesu /8

Provide 15 DV/PV level BCL Gen I parts for G vehicle Isvel evaluntion — 3, Davic 8/28
-10 paris for MPG tosting and 6 parts for elsctrical Ish,

Provids updates to BCT, Gon II timelime — 1, Roalagn 7/25
-Steve D. is working to update detailod timaline for 88

- Detil Design whth FEA & Stacka  10AP00 —31MY00 original

- 15ING0  complete
- ECL (redesign) DFMEA /PFMEA  04MY0) - 260MY00 original
- 27IL00  complets
- Customer Sample for Naiss Bval 02JN00 original
27ILO0
. - Production Tooling J5APOC— 13AU00 7777
- DV Teating with full stack variances  15IN0O - 15JLO0
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- Noise Level Reduction Dey. 01ATI00 — 158E00
- PV Toesling 13A000 - 2753E00
- FPAP of New ECL 2TSEND

5) ECL Microawitch Actaator Retemtion

&2700: Implementation stacs is unknown. Waiting until the Gen I is In production before prsuing this
inme fisther.

Action: When will the heat stalring spamtion be PPAP’d? —T. Wilkstio 7/27 {On hold)

GM Electrical
R

9y SPDT Relay

&13/00: Demnie Gorzelez, Electricgl Diractor, haa reviewad the BCL DFMEA and recomenended minor
. madifications,
: Action:

Complets SFDT relay vehicle level DFMEA — Brenz/Quality Group 7/27
Track progress of electrical retrofit of development vehiclea with 8PDT relrys — Bronz on-going

Service/ Pealecsbip Interface ' i
11) Serviee ropair procadures

6/13/00: Tho exnct service sctlon ia TBD ot this peint. ‘The SPDT relay may not be introdiced aa n servics
fix. The team is awniting platform decisicn on iy services action for the sammes 00,

Action: Provide ECL service “sction plan” for surmer *00 — Brenz/Peary/Hinkle/Tesm 7/27
‘Who wauld be respotaible for wiiting » service BWO for addition of the SPDT reloy—Hinkls 7/27

YWamantv
12) Lutest {ag of 7/1) Matith of build TPTV

Action: Provide the latest omth of build wermnty dats — Fim — 871
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14) Wemanty retnrna
Astion: Update warmnty chart for the latsat retne- Willete 7/27

Provide siatus of Delphi 8 warranty evaluations — Larasn 7/27
~Latest baich of parts {50-60) should fave been sent o Invensys

I

Misc

Thenks for sveryons’s participatinn,
Regards,
Do Lach

510-756-7762 (8-333-7782)
david.r.lechggm.com
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Next Mecting
Tues., August 15, 3-4, Meei-me-line #988-422-7124; Pam code 644250 (NEW #)
Tearn Members; (* indicates participation in the BX8/00 marting)

*Jeremy Mattson (D-S)  *Al Adsra (GM) Dave Peacy (OM) Jim Danahy (GM)
Shilpen Anvin (GM) Alan Hinkls (GM) *Hm Poaleau {D-5) Surys Chinimilli (GM)

Ricardo Pastor (D-8)  Ban Lee (GM) Eric Finn (GM) *Steve Davis (Invangys)
*Bob Larsen (I-5) Steve Loche (D-D) Tim Willetto (Tnvensys)  “Andy Brenz (GM)
*Deve Lach (D-5)

ECL Compogent Tagyes

1} ECL Reboumd

6/27/00; muumhﬁ:ﬂ?ﬂ’rmb}mﬂusmma}r has not been submitted to Saginaw, yot.

Action: Provide formal tost report Jor SPST relny veesus SPDT relay- 8. Duvis 27 (Intz)
~Stove D, ahcald roceive this week of Angust 2,

2) ECL Durability Binding

G27/00: Bm{ﬁm&hEﬂ.hﬂwh&ﬁrﬂmhM:nﬂdmﬂmﬂHmﬂlmﬁwsM
. and ralidation Al Adwam ig pursuing cost and timsng. . | . .. The ECL Gen IT cottponent DFMEA ahoukd
be submitted to GM after shotdown, , . . . Initial safttoo] parts of the Gen TT design are svailable but exhibit
low quality. Thaﬁnﬁumdh&uﬁwlhrmdumhﬁtupmmmhmdﬂumuﬁpmquml
duy of machining to muakn furctional,
TA26/00: Gen I BCL noise lavels: untock ~55dB, lock ~6dB, catchating —704dB, Laaking iato reduciug
the Fncking tims to 250.300nmec nxtead of 650nwoc, This is & calibration changs. A reducad focking tme
valos would need to be detarmined,
L01/00: New ideas to reduce/eliminates nedas; 1. Adddlmmmaudmﬁmdmﬂmgh
dempsasrg), 2. Add isolation uahing under screw bearings, 3. Audd a switch in Jock direction to tell
BCM whett to shut-off motor,
mmmu:uudmminhmummmnmmmmm Al Adamna will fssue
Pm'lhhnﬁh:ﬁnnmnwmdﬁraﬂh;nwmmhﬂmh&&m&m

Provide DOV lovel ECT, to GM for nolse level revisw— Roulsen /27 (comploiz)

wumwmmmmmmm-s.mhﬁM?m

Dﬁhrn:inchﬂﬂl.ﬂﬂﬂﬂkﬂkhg"ﬂmﬁmu"ﬂ?? it —40°C and +B59C — Davis 878

Provide the siatys of the ECL Gen IT dasign noise development — J. Roalean £/8

Provids 16 DV/T'Y level ECL Gen IT parts for GM vehicls level svalugtion — 5. Davis 2728
~10 parts for MG tewting and 6 parts for cloctrical lab, i,

Provide updates to BCL Gen IT timeline — I, Roulean 7/2% '
-Steve D, 1a working to update deiniled timaline for 8/8 i

- Detall Design with FEA & Stacks 10APGG - I1MYO00 original

. - 15INOO  complste

- HCL {redegign) DFMEA / PFMEA D4MY00 - 26MY 00 origmal

. - 271100 complete
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< Cumomer Sampla for Noise Bval ~ 02JNDG

277L.0%
- Production Tooking 25APG0 - 1BAXIOD 277
- DV Testing with full stack variances  15INDG - 151100
«  Nuiss Leval Raduction Dev, C1ATR) ~- 158800
* PV Testing 15ATI00 — 279100
= PPAP of New BCL 2780 7?

&) ECL Microawiich Actuator Retention

£27/00: Tmplsmentation status is unknown. Wiiﬁnglmﬂthpﬁmﬂininpm&wﬁonbaﬂmpmningthh
inma= Parther.

Actior: Whan will the heat staking aperation ba PPAP'd? — T, Willstte 7/27 {On hold)

GM Electrical
I
%) SPDT Relay

6/13/00; Damis Gonzalez, Elgctrical Director, has reviewed the BCZ DFMEA and recommmended minoe
modifications.

i :
: SEDT relay velricls level DFMEA — Brens/Quality Group 7/27
mmwﬂmmm&mwvﬁdummm—mmm

Bervice ! Deslaplp intepface
11) Secvice repsir procadures

&13/400: The exast acrvice action is TED st this point, The S8PDT relay may not be introduced as g servics
fix. mmhmplaﬁm&nddmmmyammﬂmfwthnm'ﬂﬂ. :

Action: Provide BCL servics *action plsn’ for summes ‘00 - Breoz/PeacwHinkie/Toam 727 .
Who wauld be reaponaible for writing a service EWO for addition of the SEDT relay-Hinkle 7/27

Warraugy
12) Latest (as of 7/1) Month of Wyfld IPTV
Action: Provide tha litest month of build warranty dats — Finn — 8/1
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14) Wearranty retoms

Action: Updats warranty chart for the latsst retimne- Willetts 7127
Provide stnhz of Delphi 5 warranty evaliations — Larsen 7/27
-Latnat batch of pariz (50-50) ahould have besn sent to Iivensys

IEI

Thanks for cveryonc's participation.

Bagarda,

Dave Lach

810-768-7782 (8-333-T782)
david.rlachg@gm.com
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. -Car E ask T utes — §/15/00

Naxt Mesijag
Tues., Auguet 22, 34, Meet-me-line #383-422-7124; pass code 644250 (NEW #)
Jeam Megphers: (* indicates participation in the B/1 5800 mecting}

*Jeremy Mattaon (D-58)  *Al Adsm (GM) Deve Peacy (GM) Fim Danaby (GM])
*Shilpan Amin (GM)  Alan Hinkle (GM) *Hm Rouleau (D-5)  Surys Chinimilli (GM)

Ricardo Pastor (D-5)  Ben Lee (GM) Eric Finn (GM) *Steve Davia (Invenys)
Bob Larsan (D-8) Steve Loche {D-D) Tim Willegte (Tovensys) *Andy Brenz (GM)
Dave Lach (D-8) Burcah Nair (CM) Ron Asmar (GM) Doug Gentry (D-D)
ECL Compopent Teputs

1) ECL Rebound

Action: Provide farmal test report for SPST relay versus SPDT relay- 8. Dyvia 6727 Complate
-A 3-page test report was distribuied to Delphi Saginaw.

2) ECL Durability Binding

6/27/00: BCM @iming for the ECL in the Jock dircction is hard codad and would require a software changs
and validation. Al Adwmns is pursuing cost and timing. . . . . . The ECT. Gea IT component DFMEA shegld

726/00: Gen II ECL noise levels: unlock ~55dB, lock ~60dB, maicheting ~70dB. Looking lite reducing
tha locking timea to 250-300msec instead of 650msec. This is & caibration change. A reducad locking tims
value would need 1o be determined

8401/00: New Jdssa to reducs/climingts nolse; 1. Add dempener over springe (hard to find emall encugh
dempeness), 2. Add isolation bushing vnder screw bearitgs, 3, Add n switch in lock divsstion o dsl]
BCM when to shut-off motor,

peometry { changs pilot dinmetees), 2. Add rpring to side-lond the carvier wnd to de-lagh the fit with the
lead scrow, 3. Mm{mmm]...mmmmmhuhm
hcknm—ﬁmhhnuhmnmmmdutupmmulﬂy&m. New tests will be run
oncs bedter parts (lead screw/casting) are svailable around 8725,

mmmmmﬂummmm-mwﬂ{m}

Inveatigate fhe: impact of reducing the BCL lock directicn drive timo - S. Loche/Adsms 7725

Determine the ECL GEN I locking “run time" ut 9V at —40°C and +85°C — Dyyig 8/8

Provide the stahiy ﬂﬁuﬂﬂ.ﬂmﬂmmw-lmﬂm

Provide 16 DV/PV level ECT. Gen I parts for GM wchicle level evaluation — 5. Davia 8/28
-10 parts far MPG teating and 6 parts fur electrical Inb.
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Provide updatea to BCL Gen I timeline — J. Rontean 7/25
-Steve D, is working to updatn detailsd timeline for 8/22

§) BCL Micraswich Actuator Retemtion (On Hold)

- Detnil Design with FEA & Stacke
- ECL (redesign) DFMEA / PFMEA
- Customer Sampls for Noise Bval

Nuoise Reduction Plan;

Noisc Contribution Analysis

Development of fixes
DV Tooling
DV teating and evaluatiom

Wear Reduction Plan;
Devolopment off fixes
DV Tooling
DV tagting and evalustion

- Poduction Tooling

- FV Testing
- PPAP of New BCL

10APOD — TIMY0S original
13IN0D  complote
D4AMYD) - 26MY00 criginal
- 270G complei
Q2TNGG originaf
27100 complets

MAUOG - 21LAU00
21AU00 - 04SE0D
4BE00) — 020000
090000 - 300000

2TIL00 — 1 LATIDG
1LATOR - 21SE0D
ZL8E00 - 120000

2FAPDD 777
20AU00 - 77?
L1

6/27/00; Inplernentation status is unimown. Onoe the Gen 1T design is validated, this izme will not be
necoesary or pursed futhes,

Action: When will the heat staking opemtion be FPAP'd? — T. Willetts 7227 (On hold)

5} SPDT Relny

&/1340; Dennis Gonzslez, Eleciricat Director, has reviewad the BCL DFMEA and resomepended minor

modificationy,

8/15/00: The SPLT elay vehirlo level DFMEA is ready for sign-off......The SPDT relay will not be
inruod ar & service fix bocwusc it doss not sddress the binding situation.

Actdon:

Compicte SEDT relay vehicle kol DFMEA — Brenz/(uality Group 7/27
Tnck progress of slectrical retrofit of development vehiclas with SPDT rolays - Brenz oo-going
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Service / Dealership Interface
1) Bervice repair procedures

&/13/00: The cxact sarvice action is TBD et thia point. Tha SPDT relay may not ba introduced aa n service
fix The ieem ia awaiting platform decision on any servics action for the mummer *00,

Action: Pravide BCL service ‘ction plan’ for smmmer ‘00 — Brenz/Pascy/Hinkle/Team 7727
Wha would be responaible for writing a service EWO for addition of the. SPDT wlay-Hinkie 7/27

Warranty
12} Latest (a2 of 7/1) Month of build IPTV
Action: Provide the Intost month of build wartanty data — Fiom - 8/1

) Customer Verbatina

Action: Provide customer verbatime on warranty date for the percemage of Rebound v, Geer Train
Binding. Also, provide the breakdown on drive-in va. tow-in. -- Finn —8/22

14) Warranty retarna

Action: Update wearranty chart fir the latest romme- Wikletta 7/37
Provide statne of Delphi 8 warranty evaluations — Larsen 7/27
-Latest bateh of parts (50-60) should bave beon sent to Inverays

Regards,
Davo Lach

B10-758-7782 {(B-333-7782)
. : devid.r.lach@@gm.com
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Y-Car Task Team utes — [}

Next Mieoting
Tues,, August 19, 3-4, Moat-me-Hbe #888-422-T124; pass code 644250
Team Members; (* indicarss participatinn in the 82200 meeting

*Jeremy Mattaom {D-8}  *Al Adams (GM) Deve Peacy (GM) Jim Danahy (GM)
*Shilpan Amin {GM) Alan Hinkle (G} *Iim Rouleau (D-S) Surys Chinjradili {GM)
Ricardo Pastor {D-S} Jason Stombangh (GM)  Eric Fimm {GM) *Stove Davis (Invenxys)
Bob Larsen (D-5) Steva Loche (D-IY) Tim Willette (Tnvensys)  *Andy Brenz (GM)
*Dave Lach (D-5) Surash Nair (GM) Ron Astar (GM) *Doug Gentry (D-D)
RCY Compponent [gues

I
2) BCE Durability Binding

6/27/00: BOM timing for the BCL in the Jock direction is hard caded end wmild require & software change
and validation. Al Adsis ia pursning cogt and Hrming. . . . . . The BCL Gen II componeat DFMEA should
be sobmitted to GM after shutdown. . ., , . Initial softinol parts of the Gen IT design are available but sachibit
low quality. Ihnmdumdhndamwﬂmdumhﬂﬂtupmmmhmdﬁnpmmtypnmmquﬁal
day of machining to make fisctional

7/26/00: Gen Il ECL nalss lovels: mlock ~55dB, lock ~60dB, rabeting ~70dB. Looking inbo reducing
the Jocking thve to 250-300msec instead of §50mesc. Thia ia n calibration change. A reduced Jocking time
value woukd need to be determined.

&T1400: New ideas to raducs/eiiminate nole: 1. Add dampener over aprings (hard o find emall enoagh
derpenars), 2. Add isolation tushing under screw bosringa, 3. Add a switch in Inck direction to il

BASAN: The idea to udd n switch in tho lock direction was determined not feasibls. There in not zufficient
rocit to package 4 awitch in the lock direction. The ideq to roduce the lock time by a calibration change
needy further investipation to detecinine the sppropriate timing, Al Admme will issue 2 PCE for ths
calibration change whem the timing tuformation is detoomined,

£/22/00: ‘Tho ningle shot casting tool may 10t be production feasihle. Two backup dasigna aro being
deweloped, items § aod 8 from the brabnssorming matrix J. Roulesu to have demo part fir ftemn 8 nelng n
T&T comtroller and current pot aprm appeox. 8/31.

Investigute fhe impact of reducing the ECL lock divection dive tims — 8. Looho/Adsivs 7/25
Datermitie the ECL GEN II locking “run time™ at 9V at —40°C and +85°C — Davia 829
Provide 16 DVYPV lovel BCL Gen II partg far GM wehicle lovel evaluation — Davis Oct, 8/9
-10 panta for MPG teeting and 6 parts for electrical Inb,
Provide updates to BCL Gen IT thmeline - J. Rouleaa 7/2%
© Steve D is wordng to update deiniled timelina for 8/22
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Noise Reduetion Plan:
Nodse Contribution Analysls Q1A - T1AUDD
Development of fies 21AUDD — 4SEDD
DV Tooling 045800 - 090C00
DV testing and evaluation (&0C00 - 30000

‘Wear Reduction Plan:
Development of fixes 27JL00 - 11AU00
DV Taoling 11A100 — 218E00
DV teating and evahmation 218H00 - 120C00

» Production Tooling 25AP00 - 777

» PV Testing 29AU00 - 717

- FPAP of New ECL e

. 6} ECL Micmawitch Actuator Retention — Closed Out
GM Elerirical
9) SPDT Relay

6/13/00r Dennis Gonzalez, Electrical Dirscior, has peviewed the BCT, DEMBA and recommensied mingr
mndificationg. '
8/15/00: The SPDT relay vehicle lovel DFMEA is ready for sign-off... .., Ths BPDT relsy will not bo
Jarued a5 & sexvice fix bacanee it doed not address the binding situation.
§/22/0G: The DFMEA ir slmost 100% complsts. Ready for Signatures.
Action:

Completa SPDT relay vehicle level DFMEA — Brenz/Cuality Group 7/27

Track progreea of electrioal retrofit of development vehiclea with SPIT relays — Bronz on~going
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. i12) Latest (as of 7/1) Month of build IPTY
Action: Provida the latest month of tuild warmaty dets — Flan — 8/99

12a) Customer Vethatima - 2001 S0P

8/22/0G: Exic Fion hax reparted that no 2001 SOF warranty information i availabla for the BCL.
Action; vaﬂemmmﬁmmwmwdmﬁrhmufﬂcbmmdw.ﬂmm
Binding. Also, provide the breakdown on drive-in vi, téw-in, - Firm — {provide info us available)

14) Warmnty rttoms

Action: Update warmnty chart for the latest eetrita- Willotts 7/27
Provide statua of Deiphl § warranty evaluations — Larsen 7/27
-Latest bateh of parts (S0-6) should have been sent t Invenays

T
jitec
* e

Thanks for everyone’s participation,
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Next Meeting
Toes, Sepismber 12, 3-4, Mect-me-line HE58-422-7124; pass code 6442350
Teaw Meogshery; (* indicates participation in the 8/29/00 mesting)
*Jeremy Metteon (D-5)  *Al Admma (GM) Dave Peacy (GM) Jim Daraby {GM)

*Shilpen Amsin (GM)  Alan Hinkls (GM) *+Jim Roulean (D-5) Surya Chinienilli (GM)
Ricardo Pastor {D-5} Jason Stounbengh (GM)  Eric Finn (GM) *Stave Davin {Invenays)
Bob Larsen (D-5) Steve Loche (D-D) Tim Willstte (Iovensys)  *Andy Broms (GM)
*Dave Lach {D-5) Surcah Naly (GM) Ron Asmar (GM) *Doug Geniry (D-D}
ECL: Comgyuent [rgues

T

2) ECL Durebility Binding

6/27/00: BCM timing for the ECT, in the lock direction is bard codad nd would require a softwars change
and validstion Al Adams is pursuing coat and timing, | . . .. The ECL Gen 1T component DFMBA shoold
be submitted to GM after shnidown., . . . . Initia] sofitool parts of the Ghen IT deign are availsble but exhibit

7/26/00: Gen II ECL. noise fevels; wilock ~55dR, lock ~604B, micheting ~704R, Looking ingn reducing
. the Jocking time to 250-300meec inviead of 550mase. This is & calibration chanps, A reduced locking me
value would nsed to be deternined.
8/01/00: New ldeea ta reduce/eliminkte noise: 1. Add dempener over springa (hard to find small snough
dampencrs), 2. Add isolatlon bushing imder sarew bearings, 3. Add 8 switch in lock direction o tell
BCM when to dhut-off motor,
8/08/00: Tho idea o add o switch in the lock direction wes determined not feaaiblo, There i oot sufficient
Toom to package @ switch in the lock direction. The iden to rednoe the lock time by & calfbration
nna&ﬁr&uhrmﬁpﬂmmdm&owm Al Adums will igsue a PCE for the
calibration changs when the tining information is determined,
B/16/00: Dolphi i investignting new noiss damwening ideas: 1. Modify tho lead screw mnd cacrier
geometry ( change pilot dinmaters), 2. Add spring to ride-lasd the carrler and to da-lash the fit with the
lead acrow, 3. Materlal changee (dampening mmwmm}mmmmmmmm
h&mﬁnuukmﬂmmmwmdumpnmquﬁqﬂm. New tests willbe nm
e better parts (Jaad screw/cagting) are available aroand 8725,
B/22A%): The wingla shot casting tool may not be production fousible, Toro backnp designa wre being
developed, iteme 5 and 8 from the breinstorming matrix J. Roulean to have demo part for itam § taing a
T&T controller and current pot asm gpprox. 8/31,

8/28/00: A!ulmuidﬁbﬂingh!uﬂptﬂdhl’hpﬂnrﬂuhﬂﬁnﬂﬁﬂulﬂhﬂﬂdnfﬁn leadsorew travel
Moat of the materials have amived for svelotion of the wear fxes, A new lsadscrow ineert has arrived
which would take out sore of the side-to-side lash betwoen e lesdscrew and carrier. New caatings
Amrephitn tool) shoald be svailable this week. Btill on track for the 190C decision date for the recovery
pla, Dlwlﬁﬂwmldhlutnmﬁ:mmluofuhmkthurbingmhbwhmpm No affect on noise —
the nolsc transmission path ia better, but the soand quality ia the ssmes.
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. Investigate the impact of reducing the BCL Inck direction drive time — 8, Loche/Adams 7/25
Determine the ECL GEN TF locking “tun time™ gt §V at ~40°C and +85°C — Davig 429
Frovids 16 DV/PV level BCL Gea II parts for GM vehicle lavel svalaation — Davig Oct, &9
~10 parts for MPG testing and & parts for electrical lah,
Provide developments] concept for the solendid noise 5ix — Roulesu 10/01
Provide updates to ECL. Gen IT timeline - I, Roulesu 7/25
-Steve D. is working to updste detuiled timeline for §/22

Moize Reduction Plan:

Naine Contribution Analysis O1AUDD — 21 AT
Devalopment of fixea 21 AU — 04 SEDD
DV Tooling (MSENG— 090CH0
DV tegting and evaluation 05000 — 300000

Wear Reduction Plan;
Development of fixes 27JL00 — 11ATO0
DY Toaling L11ATION — 21SE0D
DY tfesting and pyaluation Z15R00 - 120C00

- Production Tooling _ 25AP00 - TBD

- PV Testng 29AU00 - TBD

-  PPAPofNow ECL TBD

- Lmpletmentation of New ECL SOF 2002 MY

Service / Denlorsbip Interface
11) Service repir procedures

8/29/00 .- Greg Benson has andered off the internct nn aftermariest RCT, disable kit This kit Is zelling very
well end the uss of thia kit could be affecting our werranty nombers foc the 2000 MY. The kit should be In

September 8%, -
Action: Evaluste the kit to determine how & works - Team

Actlon: Hnwmmnrmideﬁ:mmﬂﬂﬂmmﬁ:mha{hmhmﬁcmmﬂhﬁe}?—
Team 9/5 GentryHinkle/Breme/Adsms

¥Wartanty
. 12) Lateet (a8 of 7/1) Month of build IPTV

CL03-004b-033




. Action: Provide the latest month of build waeranty data — Firm — 9/29

128) Custoiner Veshatims — 2001 SOP

8/22/00: Eric Fion has eeported that no 2001 SOP warpanty infarmation i aveilshle yet for the BCT.,
&20/00: A 2001 with 190 miles on it exhibited an ECT, isnze - - St it was peur tmin binding - - they wore
ab]umtupnnmﬂ:cEm.mﬂmuﬁunthECL--puﬂkny,wnitlﬂmmp--— '

Action: PmﬁdemnmunhﬁmmwmutydmfmﬂmWofww.ﬂuuhﬂn
Binding. Also, provide the breakdown on drive-in v, tow-in. - Fion — {provide info 2a available)

14) Werranty returns

Actlon: Update warranty chart for the latest returmns- Willette 7/27
Provide status of Delphi S warrmniy cvhmations — Laraen 7/27
-Latuutbutchufpum[m-ﬁﬂ]lhmldhwchonsuntmlummy:
-Praﬂduupchtun_fZﬂDlMYmntjrpmm-LHuun{unlﬂahlnj

I
Mie
® EEEE.

18y Comtinmous Feadback Cemdroller (abscluto position sensing}

19) BCM Coast Algesithm - & Low Voltage Lock

m;mmhmm:mmmmmmm--lmkmwmulm:mm
instend of 290 muec. Ahn,bainginvuﬂglhdiiﬁupoﬂiﬁlitynflddmgllmmﬂnkﬂmmudmh
nﬁwk---mn&giuwmmhmnpﬂmmlmkdimcﬁunmhm... for demenstration prrposes,
lhﬂ“ﬂll#ﬂhmmhhr--wiﬂlmﬁmrhﬁuchmﬁathynﬁuﬁmﬁmhﬂuﬂhiﬂu—
monitering of key ot sensing elrousit?

20) Prepamtion for poasible cortomer satisfackion recall

8/5/00: Duwiﬁﬂmdﬂnm?ucymmﬂcﬁnga“cmmnﬁdmﬁm”mﬂmnphm el BCL's
frem approxivetely March 1998 to 2001 SOP, approx. 67,000 vobiclss (Nute: BCL's in vehicles prior to

. March 1958 would nct nsed to be replacad). The ECL's would be roplwosd with the SPDT relay and
poesibly n reaistor in the key-out switch eircudt :
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Action: Determine the eorrect resistor to 1use — Roulean
Determine the revised IPTV with the SPDT and resistor — Team
Detormine if Delphi's sub-suppliers bave the capabitity to produce enowgh patte for tha poeaibls
rocall {How many parts — approx $0% of 57,000%7) — Team

21) Lock Manoa! Trenamission in Reverae

Action: Dedermins what it would ke to fmplenent tiis — Teem
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. Y T Minutes — 7

Nexi Meeting
Wed, July 26th, 3-4, Moot-ma-line #888-432-7124; pass code 644250 (NEW #)

Jesm Mombers: (* indicates participation i the 7/267/00 mesting) _
*Jeremy Mattson {(D-5) Al Adama (GM) . Dave Peacy (O0M) Jin Dena by (GM)
*Shilpan Amin {GAD) Alan Hinlle (GM) *Jim Roulesu (D-5) *Surya Chinfradlli {GM}
Ricardo Pastor (D-5) Ben Lee {GM) Erlc Finn (GM) *Steve Davig {Invencys)
Bab Lareen {D-8) Stove Lochs (D-D) Tim Willette (Trvengys) *Andy Brenx (GM)
*Dave Lach (D-5)

ECL Componetit Isgues

1) ECL Rebound

G/27/00: The test report for the SPST relny ve. the SPDT mlay has pot been rubmitted to Sagiraw, yot.

Actiotr: Provids fiurmal test report for SPST relay versus SPDT ralay— 5. Davis 527 (late)

2) BCL Durability Binding

6270 BﬂiﬁﬂuﬁhEﬂLhﬁnhﬁkdﬁmﬁmhhﬂdmﬂuﬂﬁWﬂﬂMMlmﬂmm

. and validation mmnmmmm.....mmwnwnmm
bo subrritted to GM after shatdown, . . . . Initial softtool parts of the Gren 1T design are evailsble but sxhibit
low quatity. mmmmmwmﬂm:pmmmwﬂ:wmmmi
day of machining t ke functisnal,

Provide DV level BCL to GM far noise level review — Roulsa 6/77 (lstc)
Investigate the tmpact of reducing the ECL Inck diraction drive tims — 8, Loche/Adsmys 7/25
Determine the ECL GEN IT Jocking “run time” st —£0°C — Davia 7/25

Provide thr wtatus of the BCL Gen I design development —J. Ronleau 7/25

Provide 16 DV Javel BCL Gen II parts fhr GM velricle Jevel svaluation — S, Davia 7/25
Provide updatas to BCL Gen H timelina — J. Relesu 7/25

=  Detsil Degign with FEA & Stach 10AP00 — 3IIMYO) original
~ 15INGO  complets
= ECL (redesign) DFMEA / FFMEA 04MY00 - 26MY(Q) criginal
- 271100  95% complete

- Customer Sample for Noise Eval 02INOO original
271100 revised

- Production Tocling 2SAPO0 - 15AUD0 1797

- DV Testing with full stack vaziancés  157N00 — 15TLOO

- PV Teating 15A100 — 255E00

- PPAP of NewECL 27SEN0
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6) ECL Micreawitch Actoator Retention
&2700; Implementasion statan is imknown,
Action: When will the beat staking opeestion be FPAP'd? - T, Willette 7/27

GM Elecirical

]
§) SPDT Rslay

&/13400: Dennis Gorealer, Blectrical Director, has reviewed tha BCL BFMEA and recongnendsd minor
Action:

Complete SPDT relay vehicle kevel DFMEA — Brenz/Quality Group 7/27
I&mkpmgrmufdmﬁmmﬂtnfdﬂdnpmtwhhlm“dﬂlﬂmm—ﬂnmmm

. Servics { Dealorabip interfyen
' 11) Service repnir procedures

6/13/0H): ‘The exnct service action is TBD ai this paint. The SPDT rolay may nat he futrodaced na & scrvice
fix. The teamn iy sweiting pletfhrm decision on wy servics actlon for the sommer '00,

Action: Provide BCL sexvice *sction play’ for sxmmer 00 — Brege/Peacy/Hinklo/Team 7/27
Wha would be reaponsible fior writing o service BWO for addition of the SPDT relay—Iinkle 7/27

Wiarrants
12) Latest {as of 7/1) Mouth of baild IPTV

Action: Provide the latest month of build watranty dets — Finn — B/1

14) ‘Warrumty returns

Action: Update warmnty chatt for the Intest retunas- Wilkstie 7/27
Provide statun of Delphi 5 watriniy cvaluations — Laresn 7/27
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Mige

Thanks fer ovaryons's participation,

Regards,

Dave Lach

810-768-7782 {B-333-7762)
davld.r.lach@om.com
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® rowrorar _gen

Tues, June 13th, 3-4, Mest-me-Jine #888-2210131 ; paw code 420533
JTean Members: (* indioates participation in the 66400 masting)
*David Lach (D-8) Al Adums (GM) Dave Peacy (GM) Jim Danghy (M)

Shilpan Arin (G} *Alsn Hinkie (GM) *Jim Rouleeu (1-5) Surya Chinimilli (GM)

Ricardp Pastor (T3-8) Ben Lez (GM) Erip Finn {OM)} *Steva Davie )
Bob Larsen (D-5) Steve Loche (D7) Tin Willstte {lovengys) *Andy Bramng ()
ECL Compggent Jppues

1) ECL Rebound

Provide dBa and son level teat results for proot-of-coacept BCT, - Roulean 6/13
vaﬁmufﬁkmmmmﬁm&mhhwlm—ﬂmlmﬂl!

. Immlﬁ;nhﬂ:nianctufrudunh;thaEDLhukdhwﬁondﬁwﬁm-Admﬂﬂ
Dat:mhuﬂ::ECLGEiﬂbchng “rm time™ st —40°C — Dz 7/11
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1 T 1

Provide the statug of the ECL Gen IT design
Provide 16 IV level ECL Gen 1 parla for GM yehicle level evahmtion — 3, Davig &30
Provida updaies o ECL Gen IT timaling — J. Ronlzasu §/13

Detail Dogign with FEA & Stacka

'M{m]nmfm

Customer Sampls for Noise Eval
Froduction Tooking

D'V Testing with full stack varianses

PV Testing
FPAY of New ECL

3) Analytical Modeling
&/6/00; The FEA model will be complete /8. Tasting abould be corpletz by next weok.

= I. Boulean 6413

10AP00 - 31IMY00 original
1SINDD  revised
04MY00 - 26M YO0 originel
; 15INOD  tevised
O2INOD original
1SINOD . revised
25APO0 - [5AUD0  on-time
157N0O — 13JLO0
15AT500 — 25500
27SED0

Action: Complete FEA for Gen 1T redesigr: — F. Roulean /13700

7) ECL Mictogwitch Actuator Retention

6/6/00: Nao report. Tim Willetts has baen watking with 3 production improvement team to come up with a
sclution, howevet, their information was not available for the mesting.

Action:  Continis evnlustion of heat staking techniques for senuing micragwitoh — T, Willetts 613

GM Klectrice!

) SPDTRelay

6/6/00: The SPDT mlay system Level DFMEA, i still open (99% cormplcte) swatting detailsd iformation
om some of the Bowling Groen quality chacks. Additional vehicle level toeting of 4+ devolopmental oars is

vndsrway.
Action:

Comglets SPDT relay vehiclr kevel DFMEA — Brone/Quality Group 6/13
Complete alectrical svaluation of (4) dovelopnsent vehicko with SPDT relays — ooz /20
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i1} Service repair procedures
6/1/00: Should wa add the SPDT relay or climinate the ECL on muto-transmission vehiclag fior service? A
acpamis meeting s plasined for 648 o discuss the details.

Acticty: Provide BCL service ‘action plan® for sumamer ‘00 — Bronz/Peacy/Hinkle/Tewm 6/13
Who would be resporaible for writing & service EWO for addition of the SPDT rolay—Hinkds 6/13

Naranty
12) Latest (s of 7/1) Month of build IPTV

Action: Provide the latest month of build wareanty data — Fina — 7/1

14) Warranty reburns

Action: Updme wamanty chart for the latest returns- Willette 6713
Provide status of Dolphi S warranty evahuations — Larsen 6720

EI?
It
P

Duve Lach
B10-756-T782 (8-333-7762)
- devid.rlech@gm.com
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Next Meeting
Tmemummmmln;mmmmwm

Jenm Members: (* indicates participation in the 6/ 340 meoting)

*David Lach (D-S} *Al Aderoa (GM) Dwva Peacy (GM) Jim Danaby (GM)
Shilpen Amin (G} Alan Hinkle (GM) ¥Jim Roulean (T-5) Surya Chinfdlli (GM)

Ricardn Pagtoc (D-5) Ben Lea (GM) Exic Fion (GM) *Steve Davis (Invensys)
Bob Larsen (D-8) Steve Loche (D-DY Tim Willetto (Invenays) *Andy Brenns (GM)
ECL Compopeqi Teuey

1) BCL Brbound

6/13/0G: Additional time is needed 10 enalyze tho resnlts of each SPD'T and SPST relay part off of the tast
stand. A test report will be evallable by 6720,

Action: Provide formal teat report for SPST relay vereus SPDT relay— S, Davis 520
2) ECL Dumbility Binding

6/20/00: Mﬂmhmmwﬁmnﬁfm@mhmwﬁwﬂﬁm
wiah to review the part in o vehicls. Tnskead, the DV lovel part fior soiss level review will be expedited,
The DV lrvel part will be delivered by 623 to Delphi for dB measraments with a vehicls raview at GM
by 6/27/00. .

Pﬂﬂhdm,ldmpmﬁ:hckmdm:ﬁmmmmhnsmmmﬂdm:
softwere change. Validation and implementation is TBD, bt approximately 2 montha,

Provide DY lovel ECL to GM for nolse level review — Roulean 6/27

Tvestiguto the impact of reducing the BCL Jock direction drive time — &, Loche/Adamms 6/20
Drotesindie the BCL CGEEIN 1T locking “ron time" wt—40°C — Davia 7/11

Provide the statns of the ECL Gen 71 deslgn dovelopment — 1. Renleap 6/20

Provido 16 DY level ECL Gen IF parts for GM vehicle leval evalustion — 5. Daviz /30
Provide updaies 1o ECL Gen II timedine - I, Roulss 6720

«  Detail Dawlpn with FEA & Stacks ~ 10AP0D -31MY0D ariginal

- 13INOO  complate
- ECL (redesign) DFMEA / PFMBA O4MYD0 - 26MYD0 origingl
- 20JMN00  959% complete
- Cugtormer Semple for Noise Bval 02INGD original
ZTINGD revised
=  Production Tooling 25APDD - 15ATI0G  on-time
= DY Testing with full stack varisnces  15INOO - 15ILOO
- PV Teating LSALDD — 258EB00

PPAP of Now BCL 2TBE0D
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. 3) Anslytical Modeling

§/13/00; The FEA madel hes been compilste, Results show that if the BCT. earrier is not allowed to rock,
the threads will be strong encugh to handle the mator on-sct loading. Based upon the romits of the FEA,
the new ECL design i complete. .

Actiom: Close—out

T ECL Microswitch Actustor Retention

&/13/00: A aupphicr design change request form hay been submitted fram [nveasys to Delphi enginsering
for heat stalong of the microswltch to the cover. Implemeniation is TRD.

Action: When will the heat staking operation be FPAP'dT - T. Willette 6/20

GM Electriesl
]
. 9} SPDT Relsy

S/13/M): Dennis Gonzalez, Electrical Director, hag reviewed the ECL. DFMEA and recommended minor
modifications,

&6/00; The SPDT relay system lavel DFMEA ix still open (9% corplets) aweiting detailed infrmation
0f iutne of the Bowling CGroen quality chacks. Additions] vehicle Ievel testing of 4+ developmentsl cara ia
noderway.

Completn SEDT relay vehicle lovel DFMEA — BremeQuality Group 6/20

Tmck progress of slecerical recrofit of development vehiclos with SFDT reliys — Brenz on-going

Service / Dealorghip Intarface
11) Sexvice repair procechires

6/13/00: The exact service action is TBD at this paint. The SPDT rolay may not be intraduced ae a service
fix. The team is swniting piatform decision on my service action for the mmmer "00.

Artion: Provide ECL saxvice “action plan' far suramer "00 - BrensP eacy/Hinkle/Team /20
. Who would be reupanible for writing n servics EWO for addition of the SPDT relay-Hinkls 6/20

¥arranty
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12) Latest {as of 7/1} Month of build [FTV

Actlon; Provide the 1atsst month of bulld warranty dats — Finn - 7/1
Provide ECL accunmilative IFTV warranty data — Larsen/Lack /20

14} Wamanty retmms

Artion: Update warranty chart for the latest returns- Willette /20
Provide statos of Delphi 8 warmanty evalustions — Laraen 6/20

Thanks for everyone's participation.

Ragards,

Dave Lach

810-756-T762 (8-333-7752)
davidriach@pm.com
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Y-CarECL. Task T ntes - 6§/20/00

Next Mesting
Tuss, June 27th, 3-4, Mest-me-lins #383-422-T114; pass code 644250 (NEW #)
Team Memhers: (* indicates participation in the 620400 meeting)

*David Lach (D-8) *Al Adorve (GM) Dave Pescy (GM) Jim Danehy (GM)
Shilpan Awmin (GM) *Alan Hinkla (GM) *Iim Roulesu (D-5} Surye Chinimilli (GM)
Ricards Pastor {D-S) Ben Lee (GM) Bric Fimn (GM) *Sieve Davis {Invensys)
Bol Larscn (I+-8) Sieve Lache (D-D) Tim Willstts {Invenays) *Andy Brenms (GM)
*Jeremy Maitaon
ECL Compougnt Lsmige

1) BCL Rabound

6/20/00; Additional tiroe is needed to analyze the resulis of each SPDT and SPST relay pait off of the teat
stend. A test report will be eyailable by 6220,

Action: Provids fortmal tast report for BPST relay versna SPDT relay- 8. Davia 620
2) ECL Durebitity Bindi

&/20/00: Delphi management docs nat fael that tha praof-af-concapt part is not represcntative und doos not
wish to reviow the part in » vehicle, Tnntead, the DV [avel part for nofas levdl review will be cxpadited.
The DV lovel part will be delivered by 523 to Delphi for dB measvrements with u vehicle review st GM
hy 6/27/00.

Per Al Adama, » ohamge to the lock cycle duration from 650 maec to ~ 300 maoo wounld requice
saftware change. Validation and implemwentation 1s TBD, but approximaisly 2 months,

Provide DV lovel ECL to GM for noiac lovel review — Roulean §/27
Investigute the impaot of reducing the BCL lock direction diive time — S. Loche/Adarns 6/20
Determine the ECL GEN I locking “ron time” at -40°C — Devia 7/11

Provide the statss of the ECL Gen II deaign dovelopment—J, Rovlonu 6/20

Provide 16 DV kovel ECL Gen TI parta for GM vehicke level evaluation — 3, Davis 630
Provide updatea to BCL Gen T thmeline — I. Rouloau 6/20

= Detall Dezsign with FEA & Siacks 10AP00 - 31MYCD original
- ISINOG  complete
- ECL (rodesign) DFMEA / PFMBA C4MY00 - 260 Y00 orlginal
- 20IN00  $3% complete

- Custorner Sample for Nolss Bval C2INGD original
27N mevised

- Production Tooling 25AP00 — LSATHO  on-time

« DV Testing whh foll atnck variances  15JMN00 - 1HLOD

- PV Testing 1SALI00 — 25SEOD

»  PPAP of New BCL 278EDD

CLO3-004b-045




. 3) Analytical Modeling

&/13/00: The FEA model has been complete. Resulta show that if the BCL carrler is not allowed to rock,
the thrends will be strong suough to handle the motor on-sct loading. Based upon the reavlts of the FEA,
the new ECL deaign is conmplete.

Action: Clogs-ont

7) BCL Miroswinch Actoator Bstention
&713/08: A supplier design change reqqaast form haa besn submitted from Invenaya o Delphi engineering
for heat ataking aof the microswitch to the cover, Implementation 1s TBD.

Action: When will the heat staking operation ho PPAP'd? - T. Willstis 6/20

GM Riectrieal

@ heemmm
9) SPDT Rolay
6/13/00; Dennls Gouzalez, Electrical Direotor, has roviowed the BCL DEMBA and recommended minor
mndificarions
6/6/00: The SPDT reday system level DEMEA in siill open (99% complete) swaiting detailed information
cn eoma of the Bowling Green quality checks. Additional vehicks level twting of 4+ developmeninl cars is
underway. :
Action:

Complsis SPDT relay vehicle lovel DFMEA — Brenz/Cmality Group 6/20
Track progress of slactrical retrfit of development vehicles with SPDT relays  Bronz on-going

Servige / Degleryhin intecface
11} Sexrvice repair procedines

&/13/00; The exact sewvice action i TBD at this point. The SFDT relay may not be introdnced as s service
fix. The toam is aweiting plarform deciaion on ey servioo sction for the sumumer "8,

Action: Provids BCL service *sction plan” for sumaner ‘0 — Brene/Peacy/HinklsTeam &/20
. Wha would be responaiblo for writing 8 service BWO for addition of the SPDT rolay—Hinkle 6/20

Wuzanty
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12) Lateat (a4 of 7/1) Month of boild IPFTV

Action: Provids the ntest month of boild wamanty data — Finn — 771
Provide ECL. ecommilative TPTV warrenty data — Lersen/Tach 6/20

14) Warnnty returns

Actiot: Updats warranty chart for the latest retarne- Willstts £/20
Provide status of Delphi S warranty evalnations — Lacsea &20

iIEl

Thanks for everyone's participation.

Regards,
Dave Lach

810-756-7762 (B-333-7752)
david.r.lechi@om.com
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BrUrYPUUTEY 1/

ACTION REQUIRED

Updated: 171741

(124.56,7)
9. Denis [3)

15NODD

1ENODD

1SN00D
1ENCOD

D02 { How fo mvesrida tha
sumant ECL for service
AT vehickes)

E——
1ENODD

150000

1EN000
180E0G
16N GO0

THD
TED

17JAD1

17JAD1

17JAD1

24JA01
17JA01

17JA01

17JA01

24JA01

17JAOT
17JA01

17JAN

4‘

Provida 18 ODVPY kewal ECL Gan
i+ pants for GM vehiclo [mel -

evaluation{10 parie for MPG, §

paris for elaciical lab) )
Production Implsmantation-Ganll:
Prduction Taoling - om hakd
PV ising - an hoki
PPAF of Mow ECL - on hold
Implamantaiion if New ECL — oh haly

Determine the offacifvaness of the
las) ang b chiangs w now teat
fixhres and high spesd comery
st o 10 L 18 ey (20
m 18 ey (ECL
durahiity tests)
Stalus update on L13 identified
for keadecremdcanior molkding

process
Stahwy update on L18 identified

Stalys of oblaining 4 dusd il
taizhing relay parts from Delphi-P
Stalus of relay application
appwoval submiied tn Delkphi
Packard 1213

Stalus of slacirical bench
modifications fo alow for leafing
teiching reley at ciffarat ECL
deskms {need parts)
LaborAtinme shxdy for dealers to put

in Ietching relay (walting on part) -

Varify the tirne to replace ive ECL
o onaurs i b not too
Datarming bost way fo mialn tha

lock hokt in fhe uniockeed dirsciion

s i o Mgt gy i rew LTt MLy Car Girengp £ Dolphi Sepinee Simering Sycitwr Cunar: Srrasey MWitteon  Fhone: $10-776-1712
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Y-Car ECL Task @am Open ltems

1SSLUE DESCRIPTION START | REPORT
N3, DATE DATE ACTION REQUIIRED
over G of vehicle
003 | Warranty 1V cakal Taom 2TBEGD | ongoing | 1. Provida The latast month of bilid
refum parls E. Fim {12} wamanty deta
B. Larsen{3) | 27SEDD | ongoing | 2. Provide customer verbating on
warranty data for the peecentape
of mbound ve. gesr traln binding
of drive-in va. iow-in)
ZTSEDD | ongoing | 3. Provide updates of all model year
part rolians
004 | Robuginass " laam 0G0 | 17JADY | 1. Updake on sogregating parts w
Improvements and T. Wilahia (1.2 lowast sudich point (after 2-week
further “Deag Cive” D. Thurber {3.4) irial pariod)
aradyads: 0aN00D | 17JAD1 | 2. Updels on or-going reliebilty
testing (12 plocaabwn wis, 7000
cyclos)
DSNOO0 { S1JADY | 3. Updeis on poducinn proces for
a heat siske opermabon added i
tha terminal disk (PPAP 02MRD1)
O3MNO0G | 31JAD1 | 4. Update on proposaed change to

tharmal debasr for casting as

Cteri o incmsaccsivmam M Lax Car Group 7 Delphi Baginas Sinaring Syrterce Drver: Jarensy Matieen  Phous: 8107367783




Y-Car ECL Task fam Open ltems

wvEY MPUrEY W

ISEUE DESCRIPTION ETART | REPORT
OWNER DATE DATE ACTION REQUIRED
opposad o tumble debuat (FPAP
23DEFY -
Voltege reducion and T=m OCDO | Onhold | 1. Duterming the lowest the wolops
tive rechuction In ok J. Rouleau (1) wirukd hurvm 1o dmog In order to not
direction Hallochak (2,3) bindgd high temp {low st pricrity)
Genlry! 20DEDD | 17JAD1 | 2. Stefue of acquidng rener pars
Hallochak 4) | 4DC0O0 | 17501 | 3. Stk update on zener testing to
rethuce voltage (waldng on parte)
20N000 | 1TUAM | 4. Statug of pok-up table kea for
determining ECL_ lock run time
Proparsfion for 0. Hil 15NOO0 | 17JAD1 | 1. Dederminae I Delphl has capacity _
possibis GUSHTHr L Paslor{1] o procirce encugh plaatic ewiich | giitigy ctis :
satisfaction el beackets If ECL 15 raplaced in AT | ‘Initicl tibnb-tyrmmdin Tew i T
Bulkd W ECER 1 1 - wiisie, - -

vehiclea

reaitanacamanns Mi-Sarr Cor Grop ¢ Dalpht Septaaw Siering Qpoians Oweer: Jevewty Mottron  Phone: 810-T50-T703




Y-Car ECL Task ®am Open ltems

) '_.;“_r.lgl PR ICEN - B | T,

m
] o B 1 I_'. B

ISGUE DESCRIPTION | REQUEESTER ETART | REPORT
NO. OWNER DATE DATE ALTION REQUIRED
007 | Lock Mamzal 27SE00 | 174AD1 | 1. Determine what It would take to
Transrission Vehiclos Team {1] heova MUT wohlcles Inck In reverse
In Revarse
008 | New gear irain on Gen L HE O4SEDD | 100C0O0 | 1. Concept Dasign Comiplets
N packagn - Team {1-9) 100C00 | 260000 | 2 Concept Valldation complsta
developmant 180C00 TBD 3. Pmgram Raview
200010 TED 4. Probotype Toollng
15N000 THD 5. Deslign Valdation
D200 TBD 8. Production Tooling
19FEN TBD 7. Procses Capablity
OEMRM TBOD B. Product Validation
HMY TBD 8.

ECL Actualor PPAF

150-4100-€0710

Meeting was cancelled starting 1/24/01. Updates to be covered in weekly CPIT meeting.

e B s mastae ML i Giroup / Dlht Sgieerws Sinaring Bpeteme Ownar: Jarwwey Mirttron  Phove: 8107587762




Updated: 1/17/01

Z50-4100-€070

BO
Eﬂ Y- Car {Corvette) ECL. Issues:
001 | ECL durabiity bindng Topm 27ENG | Qohold | 1. Provide 18 DV/PV lavel ECL Gan
Team 1+ parts for GM vehide level
(1.24.56,7) evaluntion{10 parts for MPG, 8
5. Davis (3] pawte for elactrical ah)
2 Production implemaentation-Genil:
275500 TBD Producion Toolng - an hoid
Zraeon TBD PV fesing - can ol
ZTAENh TROD PPAP of New ECL « on hoid
23l TBD Implarsantation of New ECL — oh hold
0SNOOD | 17401 | 3. Delenm ine the sffeciivenass of the
lsad angla change wi new test
) {Extures arad high apeed camera
15NC0D | 17JADM | 4 Update on parts being bullt and
oetea] from the L16 eray (ECL
durabilty wats)
15NODD | 170404 | & Status update on L12 identifed
for lsadscrew/carmier molding
procaeE
15000 | 24JA01 | 8- Stetus update on L18 dentifled
for casiyg of tha housing
15000 | 170a01 | 7. Status updats on Malalobie
Taguehl Syxtem (WMTS) study
o2 | How io ovenida the L. HA 15NO00 | 17JAD1 | 1. Status of obtairing 4 dusl col
curment ECL for service | Hallochak (1,2,3} kxiching relsy parts from Delphl-P
{AJT vahicles) A, Hinkla {4 150000 | 170Aa | 2 Swtue of relay application
Hinkia/Pancy approval aubmilind o Delphd
J. Rouleau/ 5. Packend 12113
Davia (0) {SNO00 | 17JAD1 | 3 Stetua of eleciical bench
madifications to allow for tesfing
latching relay at diffanerd ECL
designe (naod paris)
16M000 | 24IAD1 | 4. LahorMime stuxdy for deslers o put
- In lmtching relsy iwalting on part)
180E00 | 17401 | 5. Vedly the time o replace the ECL
: o eneuna It s rot too genamous
16NO0D | 170801 | 6. Detemmins beat way to miain the
lock bott in the unlocked dunection
P E———— T - e e o MEE-E a0r (o Growp £ Dolpli Scpinre Suktting Jrrewr Chwnrr: Jorewy Mixttan.  FPhona: 810-716-7762
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@ Y-Car ECL Task @am Open ltems @

over e of vehlde

003 | Warmenly IPTY data/ Toam 27SE00 | onpgoing | 1. Provide the latest moath of bulkd

rohum parts E. Fion {1,2} waranly data
B. Leman(3) | 27SED0D | ongoing | 2. Provide customer verbatima on
mnlydnhinrﬂmpumtaga
of mhaund vs. gear train bindng

of drive-in ve. tow-in)
FTSEQC | ongoing | 3.  Provide updates of all madel year
part retma

004 | Fobusiness Toam 200000 | TrJADY | 1. Updete on segrogafing peris w/

€S0-GP00-E010

Improveients and T. Wikeita (1.2) iowest awiich point (after 2-weak
furthes "Deep Dive” D. Thurbar (3,4) trial pesriood)

analysls 03N000 | 17JA01 | 2 Updala on on-going rellabliiy

toeting (12 plecasfwo wks, 7000
cycias)

gaND00 | 31JA04 | 3. Updats on production process for
a heat sieke operation added 1o
tha terminal disk (PPAP (ZMRO1)
0ano0n | 31JA1 | 4. Updata on propoead change o
thenmal deburr for casting ea

i Mgy Ty ey o B Lz Car Grongs / Dalphl Bogrinerw: Staaring Systrant Owmer: Jeremy Metteon  Phone: 81 0-FHE-FFE2 2




® Y-Car ECL Task @®am Open ltems o

ISSUE DESCRIPFTION| REQUESTER | START | REPORT

ySo-arO0-e010

DWNER DATE DATE AGTION REQUIRED
opposed to iumble debur {(FPAP
22IDEN)

§ | Voktage reduction and Team 040C00 | Onhakd | 1. Determine the kwest ths voltags
tievve: rechaciion In lock J. Rowdeaui [t) would have to drop n order o not
direcficn Hallochak {2,2) bindh high temp Jow bast priorty)

Gentryf 200EQD | 17JAD1 | 2. Staius of acoquirng zener parts

Hallnchak (4) | O40C00 | 17JA01 | 3. Stshs updeta on zener testing to
reducs voltags (waling on
20M000 | 1748041 | 4. Status of look-up t3bles [dea for

datarmining ECL leck um time

Preparation for D, HE T5SNO0D | 17JA01 {1, Detanmine ¥ Daipni has capacity
poaalble cusiomer FL Pasiew (1) o produce sncugh plestic mwiich
satfefaction recall mI‘EELhmpHMhM

— et BT e M T iy Cuags / Dt Snginerve Biirincg Symiavax (Ovwer: Jarwmy Moitwen  Phoma: 810-756-7 1601 k]




1SSUE DESCRIFTION
mﬂ
07T | Lock Manaal O HE Datermine what & would take to
Tranemission Vehicloa Twam {1} have MIT vahicies lock i raverss
in Revarsa
008 | Mew gaar train on Gen D. H1 D4SEOD | 100C00 | 1. Concapl Design complain
Il packags - Team (1-9) 100000 | 260000 | 2 ConceptValkiation complets
developmbrt 180000 TED 3, Pmgram Review
200010 TBL: 4. Protyps Tooling
18000 TBD 8. Design Valkiation
020000 | TAD | 6. Production Tooling
19FE01 | THD | 7. Procezs Capability
05MRO1 TBED 8. Product Valkdston
2101 TED B, ECL Actualor PPAP

Ge0-drot-e070

Meeting was cancelled starting 1/24/01. Updates to be covered in weeldy CPTT meeting.

i kgl epercr e Pk T e Ak Cr Crop ¢ Dbl Saggrimarve Sirvertag Sysbeses Cvwnar: Joremp Motaon  Fhowe: RED-754-7 762




Y-Car Elsetric Cohimn Lock
Warrmnty Task Team
Meeting Mimites — 145E99 & 215ES

To: Shilpan Amin Eric Fimn Don Begin Ben Lee
Al Adewns Jim Roulean Jim Danshy
David Paacy FASCO— Steve Davia  Vince Letoaky

Fromr DwvidLach

Coe: Grog Henton Boh Izak Ricardo Pastor Fermer Lewia
Jagir Sooch Jason Cronkright
Symimary of Findings:

Ihmmhumtmnﬂ#upnmbnﬂdhmmuduwhi:hhw:hmnpinﬂwmy. The IPTY for
E7501 {Locking Parts, Strg Col Replace) with 130 days exposure for vehicle build dates of Ang 98 through
Tan %9 is approx. 35.0 IPTY.

Rogt Canse [PTY Igoaset | Conteinment | Cerpgctive Action Yerifcation
: {1 180 days)
1. Floating A-pillar Grovnd _
2, Bouncy ECL feadbuck + 7.0 (2056) Carrect tooling, add
actustor (Now-98) _ end of lins test
131A08
3, RCL microgwitch back- | + 1.5 (4%)
off (Sep-99)
4. Binding in ECL gearirain | + 14.8 (38%)
(Sep-99) Under Worst
Case Temyp &
Voltage
<. Undmowd — nnconfirmed. | + > 14,8 (+38%)

OFEN ISSUES
ECL - Warranty Tarts Auglysle
Fasco reported on the analysia of the first batch of wermnty returnod parts.

[Jﬂparhhlwuomplubd:ln‘abdlitrtuﬁn;{ntii‘,+14\f.nd+!,ﬂﬂucyclu}. (%) of theso parts failed duc
ta binding in the BCL geartrain, Theas teeting conditione are considered to be severe.

12 parts complated Thermal Shock toating. Mo failares were found

The Fasco end of lins toaisr was modified (week of Sep 607) o monitor the feedback switch for a dmretion
after the BCL cycle (aliowing the end of line fest to catch the ECL '‘bouticeback’ conditon), After the
mdiﬂﬂﬁuntﬂﬂmhmmdmﬂiﬁmlhmdmﬂﬂﬂud]hﬁbﬂvhhhmnﬂgiuﬂjmlmﬁa end of
line teater are now detected as faiburea. anmdmﬂonhilmhnﬂhmmund:tthuﬂmnwiﬂ:ﬂu
modified BOL toeter.

!Eﬂammﬁd&mlﬁl&nﬂ?mﬁmﬂmmdwﬂﬂuﬁrnﬂmmhmlmkﬁﬂn st retarned
o Fasco for analysie. Vinca Latoek! had repotted an intermitlent condition on one of the 3 wehiclea { #

CLG3-004b-056




1XY62654) whers the vekicle fuiled in the Jock mods and 10 minuies lates, as the vehicls was to be towed
firto thee w,ﬂﬂmﬂmkmﬁﬂmwm:mymﬂmmﬁhbaﬂmm The BECL from
thrin vehiols wa4 confirmad to have a ‘bovmesback’ condition on the Fasco BEOL teater gt 13V and 8 bouncy
Feadback awitch . ThEﬂaﬁmﬂnutbeerﬁ]ibﬁwhidﬁwmnhuﬂhﬂ.mEﬂLm found o
have & bouncy feedback sctuator while there was NTF on the cther.

To cormect M‘hmuuhuk'mﬁﬁumFmﬂubuhoﬁngnwnhmhhgbuﬁnsunhhuming
hubumhlhaECmermugy.Anﬂyﬂulmddthwebmmudemdiutﬂmmuﬂpf
bounceback in the gearteain. '
Tomhmmmfmﬂhhﬁnguﬁghm“mmmm
changes in the gears. -
ACTION: 1} Prnﬁdapmnammwﬁvauﬁnnphnfw'hmmhmknmdidm’—Fum
2) Mvﬂupcmntmmﬁwmphuﬁsrgumin'bﬁdins’umdiﬁm-qu
3) Rwthmm&ulphnﬁ:rbmkdﬂwmdbhdingmndiﬁmﬂ—Equuﬂ

ECL —Dealgn

The ECL gaattrain uses covered bearing (NMB) - not sealed. A NYE teflon impregnated grease 8 wsed to
reduce geartrdn. wenr.

mmmmmmmm;mﬁwmﬁmmmmm
neziitivity to component folemnces.

Dynn:icbnkingmnnthuuwdwiﬂiﬂmEﬂLulny. The ECLa creep with > 2V, that’s whry fhe rolay waa
added.

ACTION: 1) How are the Omron Switchea yurchaacd — distributor or mannficturer7 - Fasco
2) Locaie GMMLCG motor expert(s) for involvementroct cansc — Al Adams

DuhﬂﬁdlamﬂdmﬂuhbﬁnuﬂhhﬂnmmmdﬁmwmﬁﬂwﬂutMM
adﬁﬁmﬂmmhmlﬁihmmmhmnmﬁsﬁm.

Ammmmumws‘umﬂmhmmm.vmm.ﬁmmm
mwmﬁmmmmmmmmmﬂvmmdmmmhvdﬁﬂm

One vehicle which i3 currently baing driven by Scott Hallopeter will b instrmmented with & date logger to
mnudwhinchCMmmmtﬁmtuhmdnd+qﬂubnfuumdnﬂﬂaEDLﬁnlt The ECL ftom

Lmdvﬁiﬁwmmuﬁmmmdmmmmmmammﬂm

CLO3-004b-057
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BCM, cockpit wiring, e relay. This teat will also monitor fall systems states. (4) of the (7) BCLs
from the bmhnfwmmTpmwﬁuhaﬂmeNTFmthamednfﬁmum:stgimmAl
Adarma for bench testing. The 1* part tested (#201) mpeatahly exhibitod & rebound condition between 550
mﬂlﬁﬂcyclanﬁthinatmpﬂitﬂﬂrﬂgﬂofiﬂ’-ﬁﬂ“ﬂ fﬁucislSammdsbatwmachlﬁmmlﬂin
the bench setamp.) The ravainder of the parts are ntill to he tested. '

“Typical ECL voltage ia 12,8 V which is indicativo of 80% SOC fox the vehicls.

ACTION: 1 Smupmﬂrchiduﬁthwmmypm#ﬂwhhﬂlhlnggﬂ—lmky
3) Provide Saginaw'a lsb BCL test progeam far doplication at MLCG — Roulem
3) Teet ECL parta 202-204 to catshliah failure mods — Ben Loe
4} smupmmmhm&_uwmm

ECL BSIRY

M_ﬁdmuwﬂ(ﬂ:wghhgirhchl fhat o denlarship in Atlants roat caused & vehicle to bave arelay

Th relxy waa introduced during the Gt woek of Aprll 98.
TI:araln:riundDmnmhyupn‘dnlﬂmbmmmmm.typﬂmﬁmmmn+ﬁ
maec, Thrdnyuudfuﬂnﬂﬂ.hiduﬁmlmﬂmﬂm:mmﬂqmdhhumdntuhnﬂnm in the
vehick. :
ACTICON: 1y Wbltucﬁnmmt.?ohmmmmmmﬂmmhﬂ—sm

2) Whath the warramty on the ECL rolay? — Finn

Delsarshin Feedback

mmmmun&mmmmwmm wivenever s BECL fault
oeour to expedite the root eeusing efbore. TDon Begin will be the primary contact. ¥im Roulean will be the
wcondary contact on BCL.

ACTION: 1) mwmmmmm-nﬂ

NEXT MEETING: Tucsday, Sept. 28% 3-5 pm, MLHQ Coaf Room 201-25D, Meet Me Lins 810-575-
1777 -
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Y- ECL Task —

Next Moeeting
Tues, July 25th, 34, Most-me-tine #895-422-T124; pass code 644250 (NEW )

Team Membgrg) (* indicates participation in the 6/27/00 thecting)

*Jeremy Mattson (D-5)  *Al Adems (GM) Dave Peacy (GM) Jim Danaby {GM)
Shilpan Amin (G} A Ian Hinkle {GM} "Jim Roglean (D-5) Surya Chinimilk (GM)
Ricarda Pastor {1-5) Ben Lee (OM) Eriz Fimm (GM) *Sreve Devis (Invenays)
Baob Larsen (D-5) Steve Loche (D-D) Tim Willetts (Invensys) *Andy Breons (GM)
*Dave Lach {D-5)

ECL Cogponext [pFued

1) ECL Rebound

&27/00: 'I'hataltmpoﬂfurﬂmSPSTrahjrnﬂ:nSPDTmhy I not been mubmitted to Swginew, yot.

Action: Provids formal test report for SPST relay versus SPDT relay- 5. Davis 627 (late)

2) ACL Drurability Binding

5/21/00: BOM timing for the BCL m the lock direction is hard coded and would nsquire a software change
and validation madamhpmﬁngmtmdﬂmm.....mmmnmmmw
be pubmmitted to GM after shutdown. . . . . hﬂﬁilwﬁﬂﬂlpuﬂufhﬂmﬂduunnmnﬂlhlehtuhibit
low quakity. Tlunrﬁﬂmﬂwmrmdunﬁhh;pwmhndewmmqﬁml
day of machining to nake fimctionsl.

Provida DV level ECL to G4 for noise lave] review — Rouleau 6/27 (late)

Investigtz the hmpacs of redncing the BCL ook direction drive time — S. Loche/Adaos 7/23
Detepming the BCL GEN IL locking “run time” ¢t —40°C — Davis 7225

Presvide the statua of the ECL Gien IT design dovelopment — J. Roulawa 7/25

Provida 16 DV laved BCL Gen IT parts for GM vehiicle lovel ovahmtion — 8. Divia 7/23
Provide updatna to ECL Gen 11 timeline — J. Ronloau 7/25

- Dueteil Dealgn with FEA & Stacks 10APD0 — 31MY00 original
- 15/N00  complets
- BCT {redesipn) DFMREA / PFMEA Q4MYDO - 26MY00 orlginal
- 277L00  95% complete

- Cusomer Sumple for Noisc Eval 02INDD original
2TILOG pevinad

-  Production Tooling ASAPOO - 15ATI0O0 T

. DV Teating with full stack variznces  15IN0O— 157L00

« PV Testing LSALTO0 — 259E00

«  PPAP of New ECL 27SEDD

CL03-004b-058




6} ECL Mictoswitch Actuator Reteation
&/27/00: Implementation atatus is unknown.
Action: 'When will i heat staking operation be PPAP'd? - T. Willetts 7/27

" M Electrical
I
9) SPDT Relsy

6/13/00: DMMWD&M,MHM&ECLDFMEAMMW
Aptom:

SPDT relay vehicle level DFMEA — Bremz/Quality Growp 7/27
Tn:kpmgruuufahcukﬂHMﬁtofduwlnpmtwldnhlwﬂhSPDTmhys—Bmm on-going

. Servico { Dealershin tnterince
11) Service repair pracedures

6/13/00: Tho exnct acrvice action is TBD at this peint. The SPDT relsy way not be introduced us 2 service
fix. The team is muiﬂnaphﬁmdadﬂmonmmumdmﬁrhm‘ﬂﬂ.

Actinn: Provida ECL service “action plan’ for summer ‘00— Brene/Poacy/Hinkle/Togm W27
Whmﬂhmpm&ﬂehrnﬁﬁniamﬁmﬂﬁhnddﬂmnfﬁnﬂﬂf@ﬁnﬂn?ﬂ?

Wty
12) Latest (az of 7/1) Moath of tuild IFTV

Action: Provido the lateat month of build warranty dats — Fim — 841

14) Warmndy retums

Action: Updatlmutychntfu:thnlnultnma-\ifﬂhtw?ﬂ‘?
Provide atatus of Dolphi § warmoty eveluations — Laren 7/27
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Misg

Thaoks for everyone's participation.

Regards,

Dave Lach

B10-756-7762 (8-333-7762)
david r.lach@@gm.com
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Next Moctine
MMqMH.Mﬂmﬂmml-um;mmdamn
Teum Meznbers: (* indicates participation in the 5/16/00 mecting)

¥Diavid Lach (D-S) Al Adams (GM) Dave Peacy (GM) Jim Duznshry (GM)
Shilpes Amin (GM) ~ Servics Randinesa *fim Roulesu (D-8)  Surya Chinimilli (GM)
Rioardo Pastor (DS} BenLes (GM) Fric Finn (GM) *Steve Davia (Tnvenrys)
* Bob Latson (D-5) Stave Loche (D-D) Tim Willetts (Invenays)  *Andy Brenna (GM)
ECL Coptponant Ipguce

1) ECL Rabound

5/23/00; Testing has boen campleted. File waa sont out electronically for refcrence. The SFDT did lower
the mean rebound pe well as tighten the distefbvation of rebound. Testing campered 6§ SPDT relay parts with
SPAT. Parts had gone through 50,000 cycles of testing.
mmmmmwmmmmw@mmm

plenned chenges, mhmmuuwmmwmmmufﬂummma
& *fuil enshic’ condition, allowing the vehicles to be driven inta the deakerships. The rebowad ocomrencs
are sxpected to be 3 Lags portion of the 'fail ensble” fanits. From the teting at Invensys, a rebound’
wmummhwmmmmmﬂhmmmhm

. gallback aalysis tn predict an [IFTV intprovement, Dave and Jim will peovide cxtimates to fn toarn next
week

Action: Provids additions] detall fior resnlts of SPST relny versus SPDT rolsy— 8. Davis 530
Provide [PTV extimate for SPDT relay/loctite acrew Improvements — LachRoulown 3/30

2} ECL Dumbility Binding
S/23/00: ECL re-design in on echadule. The renaining detxil drawings will be comploted by 5/24.
mﬂmmmnmnm&mmmmhmmmmmm
M Quality enginecring reviewl).

mwhmwummmwwﬂnﬁmnmmm
Tock cycle. The noise needs to bo cvaluatad by the piatfom toam 49 s00n a1 poagible (6/2). If the nodss I
mnﬁmﬁmbh.th:mwﬂdpﬁblymnmmmmﬂmmﬂm]mmsm
meec] However, tiaks of changing the BCM software need to be congidared. ECL teating will nesd to
occoe t—40° C 1o ammrs that the BCL will slways meet the time requirements. Typical production cycle
time is 180-200 meec. Cokd teating would best come right off of DV teating or e special sodk teat?
Hmmthpﬂ{lM}mnﬂdhwmnMpmhummw&m
form. '

The typical BCL scope traces were provided-1o Andy Brenez.

Hnwmyﬂ?hleCLpuﬂmnq‘dmrhﬂﬁwhiclﬂ,wlymhrﬁmmr 530

Provide statun of altsrnats design developrmont (ECL Gen ) — J. Roulcan 5/30
Pmuﬂanpdmmmmﬂmﬁne—l.ﬂuﬂmsﬂﬂ

- Dotail Design with FBA & Stacke  10AP00 - 31MYD0
. ECL(redesign) DFMEA / PEMBA  04MYD) - 26M Y00
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Customer SBample for Noise Eval D2 NN

- Produstion Tooling 25 AP0 — 15ALI00
- DV Testing with full stack varisnces 1IN0 — 157100
- PV Testing 15AU00 — 255E00
- PPAP of New ECL 37SBR

3} Analytical Modeling

§/23/00: Tha FEA analysis is on aold waiting for the threads to be modeled. The carrier and leadacrew
nmdshwamtnmmtuulmmmmwmmwﬁnMWmﬁmmm
\

Action: Complats FEA fior Gan I redesign — J. Roulean 6/5/00

7} EBLL Microswitch Actuator Retention

5/16/00; Per Andy Brenz the clectrical gronp will not buy off on the use of Joctite naida the ECL.
Tavensys will invostigate heat staking techniques as an alternative.

Action: Comtimue evalmation of heat staking tachmiques for apcuring micreswlich — 8. Davis 530

GM Electricel

%) SPDT Relay

$/16/00; The SFDT reley DFMEA ls 95% comglets, swniting Dermis Gonzalez review. In nddition, the
SPDT will be cvaluated slecirioally in 4 development cors. The Tnvensys toet sot-up will be modified to

sccapt all SFDT rolayn. msrﬂmﬁﬂﬂhmhmmmdmbmhmmuMmmu
oeoded.

Action:

Complete SPDT relay DFMEA — Brez/Quality Group 5/30
Set-up electrical cvalustion of (4) dovelopment vehiclos with SPDT relays— 6/5

Sevvice / Deslerzhip Intsviace
11} Servics repair procedures

$/23/00; Sarvice mnugls for 2001 have boen modifled to show SPDT relsy. The following {3) acrvics
mmdwumdmhmmdmrbﬁtomﬂmmuﬁnﬁmu:
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1} RaplawSPSTmlqmnﬁﬂnSPDTmhﬁin‘99+whiclu
2y ECLGenIl Redegign retrofit — October "00
3 Fliminsts on ECL on antomatic tranemission vehiclea for sarvice ‘97 — 00

Action: Develop servics procedure for SPDT relay metrafit - Brenz 675

Warranty
12) Lateat(as of 12/1) Mouth of build IPTV

Action: Provide the lateat monih of build wxranty data — Finn - 6/1

14) Warmuty returhia

Action: Upcate waeranty chart fr the latest returns- Willstte 5/30

llEI

Thariks for everyons's perticipation,

Begards,

Dave Lach

£10-756-7762 (8-333-7762)
davii.r.tachfom.com
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Rouleau, Jim ' : . B

Davd R, Lach/US/GM/GMC

:" ' Tueeday, Mey 23, 2000 2:42 PM
To: : : Y-car ECL task tsam
Sub)eat: ECL S8PDT vs SPAT

-FIIMII'M by Drvid B, LichAIS/GRISMC on OAZ3Z000 02:47 F'H
David . Lach@US_SM_ WRN_MTCO1

" To:
e .
 Subject ECL SPDT va 8PST .
Ammﬁdhu_mmtdsmfrmnﬁanFDTprnsFST. _amalsmdtaanpla. Note that the Standard Daevistion of the

SPDT
is smaller and the mean ie also smalier...
Call with ey questiona.
Rehoomad
5
4 T
i
@ B
! — |
N Pl ) 1 aee - - - 5EOT Relay
L
o ] \
! \
Q T . "J .1'"-" -
3 g ' 0 1 B
1
| ]

1
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Next Maating
Trea, May 9th, 1-4, Meet-me-line #358-221-8133 ; pass code 420832
Team Memmhers: (* indicates participation in the 4/4400 mesting)

*David Lach (D-S} »41 Adams (GM) Dave Peacy (GM) Jim Danahy (GM)
Shilpan Amin {(h4) Bervics Readiness *Tim Roulsau (D-8) Surya Chinimilli {GM)
Ricarda Pastor (D-) Ben Lee (GM} Eric Fimn (GM) *Steve Davia (Invensys)
Bob Larsen (D-8) Steve Lochs (D-D) Titn Willette ([nvensys) *Andy Breooa (GM)
ECL, Component Tarugy

1} ECL Rebound

425/00; Test {1 nmning,
4/18/00; Delphi ia working on test methods o propogato fullures quickly. The test scheduled to use 4 parts
withont grease in the geartrain.

Action: Provids findings for ‘making’ a rebound part — J. Roalean/S. Davis 5/

2y BCL Dursbility Binding

. 472500; All proof-of-concept parts of new design skippad eycles during a portion of their testmg dus to
1ot having the loat motlon feature, Devalopment parts out of solid with new design will incarporate this
ﬂmmm.mmmmmmmwafmmmmmmmm
Carbon Filled Teflon LCE. . . . . All components of the n=w degign have been completed except for the
cover and hovsing — model completed today, 1 duy of detailing, apjrox 2 days behind original tirming.

PruﬁduwhﬂECmewﬁndyE:mﬂﬂedw.mﬁﬂ)—mﬁn-ﬂuum
Provide status of alternate dedign development {cam-follower) — J. Roalesn 5/8
Provide updites to ECL me~deelgn timeline — J, Roulean 59

- Development sasmples {machined from solid)

- BCIL. (redesign) DFMEA

- Customer sample — for review of end-of-travel micheting

3] Analyticsl Madeling

Hl&ig: CAD rincks complete for productlon, Statistics stacks underway based on detuil drawings duc
May 3",

Action: Provlde statiztical stack remilts of curent design to Shilpan — . Roulean 5/8/00

. 6 BCL Upstop Scrcw
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4/13/00: Upstop screw loctite ia in production starting 4/11/0¢ - - Seevice stack should be rewarked to use

T ACTEW.

Action: Provide stutag of loctite implamenistion—eatimated BRE PT st Bowling Green -Roulean 5/9

7} ECL Microswitch Actuator Retention

4725/00: NACG materials group recommends sithet using hot-melt ar locdte (401, Speo 9985976 or 414,
Spec $983337). Z

dasf

A/4/00: Invensys iz developing n glus application which wonld sectre the switch actiatar (with over
moldad diac) to the ECL cover. A few warcanty parts wers found with minor movement of tha switch.
Qutgnsing tests wers complats with no problems formd. Thero was no pifect to the contact reaismnce. The
spplication area 18 ¥ away from the switch contact, so with careful epplication, contamination should not
be & problem. Other mathods of seouting fhe switch were consideved - - - altrasonic weilding has comeerns
over the focusing of energy, mold changea would be costly and untimely. Zero clamp load in felt to be
roquired for functionality of the ECL — just o lash.

Astion: Continme evalustion of ghss spplication to sconre the micro-mwiich to the cover — . Davis 4/11
Tnaquire with Electrical TIE about any ill-affacts of using glus in BCL — Brenz— 4/11
Tnequire with GM Materials group a4 to sty fll-affects of using ghoo in BCT. — Lach 4/11

GM Electrical
%) ESD Lab weating

4/18/00: No npdates sincs last time.
4{4f00: No report at thiy mesting. Togting ia contimuing with pre-April 98 parts.

Action:
MMMIMMMW&ES@TW—A.MIM
Provids statua of testing on MPG pre-April "98 parts # 2-4 —B. Lee 4/4
Perfoemn SIMICAR testing on NTF wansaty patte — B, Lee — May 00

9) SFDT Relay

4/25/00: Wiring info so Invensys

4/18/00: 4 relays madled Friday -7 an Monday - - wher cAn wé get - - - schematic 1 Envenaya - - for
technician to wire — power supply in from California - - - KG662 - - timing URGNT / 55F 2001

44000 A DFMEA will be ncheduled shortly by the NAO Quality Bnginoaring group to svaluate the SPDT
relny, a5 weail a8 npdate the DFMEA based upon the lastost lessons learned. . . . Delphi Packeard i etill in
umndmnmmmmhmmm.
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Action: Scheduls SPDT relay DFMEA — Brens/Quality Group 4/11
Provide gtatus on SPDT relay release — Brenz 4/13

Servics f Denlership nter{ics
11) Dealership calls to Servics Readiness

Action: WhnilDunHag::n’smphum-D.Pmyﬂl

Wranty
12) Latest (aa of 12/1) Moath of bulld [PTV

Action: Provide the latest month of bulld werrmaty data - Finn - 44

{4) Warrsnty returma
41RO Ummmmm-mmwmmmm » - - - 3 gmall poztion bad & switch

avermolded movement, ol kad retemtion bolt below e apec, 1/3 —1/4 acuffing of teath an homwing bars

Action: wnumnmtﬂnmemmwmm

17) Bowling Green BCL Failurcs
Acticn: Provide results of Bowling Groon NTF part on data scquisition sct-up (with relay) — Willette- 3/14

Thanks for sveryone's pacticipation.
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Bagards,
Dave Lach

810-766-T762 (8-333-7762)
david.rlach@gm.com

CLO3-004b-068




. -Car ECL Task Team -

Megt Moefing
Tucs, April 35th, 3-4, Meei-me-line #¥388-221-0133 ; pass code 420832

Team Members: (* indiostes participation in he 4/4/00 mseting}

*David Lach (D-S) wAl Adama (M) *Dave Peacy (M) Jim Danalry {GM)
*Shilpan Amin (JM) Service Rendincss *Tim Roulsan (D-5) Surya Chinirmilll (GM)
Ricardo Pastar (D-8} *Ben Lee (GM) Ecic Finn (OM) *Steve Daviz {Invendys)
Bub Lamen (D-5) Steve Lochs (D-I)) Tim Willette (favensys) “Andy Bresns (GM)

ECL Comnonent Iysucs

1) BCL Rebound

441 8/00; Woﬁngmﬂﬁnghpwnphﬁﬂmanﬂy—htmh:duhd-Jpﬂﬁﬂmﬂw
4/D4100: Andy Brenz han nsked that efferta be made to make a rebound part by altering the friction of the
leadacrew to camrier — pertially for validation of the SPDT relay, and partially for a better undeemtanding of
reot caus,

Action: Provide findinga for ‘making’ a rebound part — J. Roulean / 8. Davia 4/18

. 2} BCL Durability Binding

418100 scope traces still being worked on - - -- - yincin nndeeway — lendacrow done, Jock bolt and
carrier complets — now adding in microswitch - Iooking tq maks switchpoint clesn - - will on target for the
25" to complets stacks - - no foedback fram Inveneys on tosting, on taking apart cotcept parts, didn’t have
hstm&nnhpm—ﬁmckmdhim,hitﬁngbdmhw—m1ommmkbohlpﬁng--wdﬂr
theory, verify failure mode — aomewhat nticipated - -

41045002 Mmpamhdhmmwhmmhm“nuﬂnﬁrdbjm&m...m
mhmm&r&lﬁw-mmmhmt:nﬂﬁhhhmmmm A
two frame gizs increase would need in be package insido the colmn in order tn achisva the deaired spoc
per Cruig Huber, Application engincer at Maboochi. The bigger magnots required to increses the torgue
mmwmmmmu.....mmwmmmmmmdmﬁpm
Eﬂ,minwﬁuhwﬂlhmamnﬂmmdcimel(huﬂ:hckmdmn The concegr Toquires
spring loading tha carrier back o re-cngags the leadscrew after revorsal of torgue, Pats conld bo mvuilsbls
far production by august. Thgnﬂwﬂlhumaompkmﬂ:duisnwu:kmdnmhwﬂin:mnﬁ....ﬁm
Toulesn and Steve Davis attead a class the past week focusing an cross-gxie helicel gear geometry. Baiad
upmﬂmhﬂ:mﬁunﬁumﬂuunﬂm:,ﬂwymmﬁmﬂmhmmgmmﬁmhmtnm
fhe problema.

MWM@FMMMM{M“M}-DM—NHL&TE
Provide status of alternete dealgn development (cam-follower) — ¥. Roulesn 4/11

3} Analytical Modeling

4/18/00: CAD stacka complete for production, max-min, Bowninsl « - ¢loge t noninal - - - smtstica] sticks

underway based on detail deawings — May 8th
H04/00; Not covered at this meoting
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. Action: Provide ressilts for parametric anslyala of switch event - I. Roalesu #/4/00

6} ECL Upatop Scrow
418/00; 1Ipatop scrow - - Bervics, rework the servios atook - - prevents catastrophic fallurs - - -

4/04/00; Testing has been completed looking at the deating of upstop screw with lectite. One aet of parts
waa tested without zinc “annceling™ vperation showing a 28 in-oz retention torgue with a st dev of about 3.
A second set of parts were teatzd with “anneating” showing a 22 in-oz retention torque with a st dev of 3,
Baacling parts were also evaluated with abowed 2 22 in-oz retention torque with & 7,18 ef dev.  No loose
parts were fonnd on teat. Thr loctits should be in production by 4/11.

Action: Provide customar approval docurnenty for loctite implementation —Lach 4/11
Pmvids statue of loctite fmplementstion — Willette 4711

7)1 ECL Micreawitch Achmtor Retention

4/4/00: Invooeyd is developing a ghue spplication which would secure the switch actustor (with over
molded disc) to the ECL cover. A faw warmanty part were fonnd with minor movement of the switch.
Qutgraing tests were camplate with no problema found. Theve was no affect to the contact resistancs. The

. spplication ares i 3™ sway from the switch contaat, so with careful application, contammaticn ahotld not
beapoblem. Other methods of securing the switch wets conaidered - - - ultrasonic welding has concerns
over the focusing of energy, mold changes would be costly and vatimely. Zseo clemg load is felt to be
required for functionality of the ECL — just 1o lash,

Artion: Coxtinue evalustion of glue application to sccure the maicro-gwitch to & cover — B, Davia 4/11

Inquire with Blectrical TIE about amy ill-atfiscts of veing ghis in ECL — Broms— 4/11
Inquire with GM Masrish group as io any ill-affocts of using glne in ECL— Lach 4/11

G Llecirical
8) ESD Lab testing

418/00: No updates sines last time,
4/4/00: No report at s meeting. ’Ihcﬁngh contimring with pre-April 98 parta,

Action:
Set-up time/dats for & cysiem level DFMEA analyeis of SPDT relay — A Brenz 4/4
Provide giina of testing on MPG pre-Apxil *98 parta # 24— B. Lec 4/4
Pearform SIMICAR tosting on NTF wamanty parte — B, Lee — My 00

. 9} SEDT Relay
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telmician 1o wire —power supply in from Californis - - - KG662 - - timing TIRGNT / SBF 2001

4f400: A DIFMEA will be acheduled shorily by the NAO Quality Eoglosering grovp to evahuate the SPDT
talay, a8 wall ax npdate the DFMEA based upon the lastest leesons learned, . .. Deiphi Packesd is still in
the process of developing & design and quote package for the SPDT relny,

Actiorr Schednle SPDT relay DFMEA — Bremz/Quality Group 4/11
Provide status ot SPDT vafay ralanne — Hranz 4/18

. 4f18/00; 4 relays mailed Friday — 7 on Monday - - when can we get - - - schamatic to hnvensys - - for

Servige / Prealership tateciace
11) Drcalemship calls to Service Readinem

Action: WhuthBngin'urcpﬁmﬂ-D.Pmym

Yarranty
12) Latast (as of 12/1) Maonth of build IPTY

Action: Provide fhe latest month of butld wernmty data — Fion — 4/4

|
14) Warranily rotures

4/13/00; Updated warsanty roport — summarizes what they have foand « - - - & xmall portion had & switch
ovarmelded movement, all had retontion bolt below tooque spes, 1/3 —1/4 scuffing of feoth on housing bore

Actia: Update wazeanty chart for the Iatest roturna- Willstie 4/4

Blsc
|

. 17) Bowling Green ECL Failures
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. Action; meidsmultsnfﬂuwﬁngﬁrmnMFpaﬂondntnmquhiﬁunl:t-up{wiﬂlrellf}—‘?‘filinth-ym

Thanka for sveryonc's participation.

Regands,

Dave Lach

810-756-7762 (B-333-7742)
david r.lach@gm.¢com
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@  icero T Ten Mo s
w:mH,MMHWH-MSS:mMW]
Team Moxhors: (* indicates participation in the 4/4/00 meeting)
*DividLach(D-§)  *AlAdsma(GM)  *DevePescy(GM)  JimDanaby (GM)

*Shilpan Amin (GM)  Servios Readiness *lim Rouleau {D-5}  Surys Chinimailli (GM)
Ricardo Pastor (D-5) “Bon Les {GM) Eric Finn {GM) *Zmva Davis {Invensys}
Boab Larsen (D-8) Stove Loches (D-D) Tim Willette (Invensys) *Andy Brannc (GM)
ECL Compoucut Issges
1) ECL Rebound

4/04/00: Andy Bronz has saked thet efforts be mads to ko a rebound part by altering the friction of the
leadscrow to carrier — partinlly for validation of the SPDT relxy, and partially for n bettor imderstanding of
oot cause.

Action: Provide findings for “making’ a rebound pant — J. Ronleau / S, Davis 4/18

2) ECL Durability Binding

. 4/04/00; The scope truced bad baan sent by Invenays, but were not received by Andy Brems . . . Azcording
to the modor supplisrs, 2 4 speed — hghmqmmhrumavnﬂﬁhhmmmﬁmm A
two frame aize inorease would need to be package inside the columin in arder to achisve the dexired spec
per Ciwig Hubier, Application engineer st Msboocki, The bigger magnets required to increase the orgque
would talee up the space required boinc . . ... The cam-follower conoept has been followed ko degign an
ECL geartrain which will lonse tecqus at the end of travel {both Jock and nalock). The concept requines
mpring landing the cartier back to re-engngs the kesdacrow after reversel of torque. Paris could be avmilable
far production by august. ‘The goel will be do complete the design work snd etacks within 8 month .. .. Jim
Ronleau s Steve Davis atierd a clase the past week fosusing on eross-axia helical gear gecamciry. Based
wpon the information from the seminar, they are confident that the wom-worm gear interface i nof canaing
the problexms,

Provids typical BCL scope traces to Andy Brenz (1deal va, non-ideal) — Davis — 3/14 LATE
Providle siatuy of alicnaie design development (Can-follower) — J. Roulean 4/11

3) Amlyteal Modaling

A4A: Not covered at this meeting

Action: Provide results for paramwiric analyxin of awitch event —J, Roulesn, 4/4/

. 6) BCL Upstop Scoew
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4/04/00: Testing has been comploted locking at the testing of wpatop screw with loctite. One set of parts
was tested witheut gine *annealing™ operstion showring & 28 in-os retentinn torque with a st dev of sbout 3,
A second set of parts were begted with “annealing” chowing a 22 in-02 reteution torqoe with a st dev of 3.
Baseline parts were alio svahuted with showed a 22 in-oz retention torque with & 7.18 st dev.  No loose
parts were found on test. The loctite should be in peoduction hy 4/11.

Action: Provids customer approval documenis for loctits implementation — Lach 4/11
Provids matus of loctits implamentation — Willette 4/11

7} ECL Microswitch Actoatar Retantion

4/400: Invenaya iy develaping a ghus application which would sscure the switch actuator {with aver
mokled dise) to e ECL cover, A few wartanty paris woro found with minor movement of the switch.
Outgnsing tavta were complets with no probiems found. There wes no aifect to the contact registance. The
application ares is %" awny from the awitch confact, 80 with careful epplication, contamination should not
be a problem, Other methods of securing the switch were corsidered - - - ultrasonic welding hes concerns
over the focusing of cnergy, mald changea would be costly and antimely. Zero clarp load ia felt 1o be
required for finctionslity of the ECL - just no Lash.

Actlon: Continue evahuation of glue application to secure the miszo-switch to the cover— 8. Devis 4/11

Inguire with Electrical TIE sbont any ill-efiects of using glue in ECL - Brenz — 4/11
Inquire with GM Matazials groups a4 to any ill-affocts of using ghus in ECL — Lach 4/11

GM Flectrica]
B) SIMICAR teating
4/4/00; No repont at this meeting. Testing is contimzing with pre-April 98 parts.
Action:
Hetup time/dute for a systean level DFMEA analywis of SFDT relay — A. Brenz 4/4
Provido status of testing on MPG pre-April '08 parts #3-4 — B, Lea 444
Pexform SIMICAR isating on NTE wamanty parta — B, Lea — May 00
9%y SPDT Relay
4/4/00: A DFMEA will be achoduled shortly by the NAO Quality Enginseting group to evaluate fhs SPDT
relay, as well s update the DFMEA based upon the lasteat Jossons besctied. . . . Dolphi Peckard 1o otill in
fhe procees of developing a design and quote package for the SPDT relay.
Actior: Schedule SPDT relay DFMEA — Brenz/Guality Gromp £/11
Provide status on SPDT relay relcase — Bronz 4/18

Bervige / Dealership Intpciace
11) Dealcrbip callz to Service Raadineas
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Actioe Who ia Don Begin's replacement - D. Peacy 2/1

E

12) Latest (as of 12/1) Monh of bultd TPTV

Action: Provids the latest month of build werranty data — Finn — 4/4

14) Warranty yeturna
Action: Updata wamanty chart for the Intost retams- Willotte 4/4

|E|

17) Bowling Green ECL Failures
Astlon: Pravide rasults of Bowling Green NTF part on dain acquisition sctap (with relay) — Willotte- 3/14

Thanks for everyone's partizipation.

Reganis,

Dave Lach

810-768-77462 (8-233-T762)
davvid.r lach@gm.com
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pas  April 18, 2000

T« .  Ann Ried
GM NACG Purchaalng

Subject: GMX-215/246/20% Steering Calumn ECL IPTV Commiiments

| am writing to summartze tha GMX-216/245/29% gtaaring Coluran ECL IPTV commiiments. 1PTV
commkmants, for the cantant as sourced, were previousty pgraad t9.as part of the original
sourcing agreement with GM WWP. The tasaling IFTV comméments include the Detphi

Stesring Systems content caly and do not Inclixe diractad buy compcnents such s the .
intarmediats shaft. The ECL IPTV commitrments listed balow arg In addition 1o the baseline IPTV
as sourced. ECL IPTV commiiments theoughout the program [e @ra listed below: .

" Exposurs ECL IFTV

360 Days 5
720 Cays 16
1080 Days 28

1440 Days | 40

Plassa contact me an B-357-4854 I additional infarmation |s required.

Al 7

Mark J. Rispanholf :
GM NACG Steering Colump Progrem Manags
Dsiphl Stearing Systems B




.— ¥-Car BCL Task Team Mingtes — 3/28/00
Nexi Meeting
Tues, April 4th, 3-4, Meet-me-line #888-221-0133 ; pass code 420832

Team Membgrz: (* indicatss participation in the 3/28/00 meeting)

*Diavid Lach (D-58) Al Adsrrs (M) Dave Peacy (GM) Jim Dipnshy { GM)}
*Shilpen Amin (GM)  Servico Readiness TBD Jim Rewidesu (D-8) Surys Chindwrilli (M)
*Ricardo Pastor (D-8)  Ben Les (GM) Eric Fiom {(3M) Steve Davia {Inveasys)
Bob Latsen (D-5} Steve Loche (D-D)  Tim Willstts (Invensys)  *Andy Brenna (GM)
ECL Ismes : ]
1) ECL Rebound

£/22/00: Action: Provide formal test repart for SPST relay versus SPDT relay— 5. Davin 6/27  Comyplats
-ﬂ!-p.gemtmpnﬂmdimihndmmlpﬁ&gimwﬂmmmm&idmumn
rebouxds, b
3228800 Upstop screw torque tests and change documentation are due by 4/4. VME update i3 required by
the nd of ths wesk na to validation test status, Again, the locktits will only prevent the serow from falling
out, it will not allow for high clamp force dua to creep af the zine homsing, . . . 3/21/00;: Upetap screws
wimh:ﬁhmhmhrhmﬂoflsm.hﬂnhuﬂdbunmhbhmfﬁymuuﬂmwmmmﬁm
validstion dests. . . . , Ghiing of the microswitch acmator to the ELECTREC COLUMN LOCK cover is
hehghohdathbeuuprwmtﬂ::nﬂumwiﬂlﬁammﬁngﬁmit'smnppndinpoaitinn{axminn
fw of the warranty returns), Text have shown that the microawitch reteation force is spproximatoly 2 Toa
with the current production design, compared o 27 Tha with ndhosive. (Out-graing tests ave required to
sasure that fomea‘vapors will not affect switch fanction. Application of the adhesive would be 4™ from ths
switch contact snd would be applied mamully at ene of the Invensys sub-nuembly sntions. . . ... Jolm
_ mmmmmmmmmmmmmmﬁm
iyt and detexmrining why they pasged

]
A1k LI
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. Action: Provide toat results for upatop acrew (with loctits) and change frm — T. Wilstts / 8, Davis 4/4
How much clamg load in required on upatop acrew for functionality? - 5. Davia 3/14
Provide resulia of ont-gasing teats for microgwitch casing ghae — 8. Davis 4/4

2) BCL Dunbility Binding:

8/01A0: New idens to reduoe/oliminats noiss: 1. Add danipener over saprings (hard to find small encugh
dampeners), 2. Add isolation bushing under screw bearings, 3. Add a switch in lock dircetion to tell
BCM when o shut-off mator. :

7/26/00; Gen IT BCL noisc levols: walock ~554B, lock ~6(B, micheting ~70dB. Locking into reducing
the locking tite 0 250-300mscc instoad of 650puee. This ia o calibretion chenge. A reduced locking time
valon would need to be determined.

6/27/00; BOM timing for the ECL in the lock direction is hard coded and would require n software chenge
and validstion. Al Adams Iy puruing cost and timing. . . .. . The ECL Gex I component DFMEA abould
be submiticd t GM after shandown. . . . . Initial sofiwd parta of the Gea IT deaign are svailabile but exhibit
low quality. The earrlec and leadncrew throads exhibit a poor meich and the prototype castings require 1
day of machining to make functional.

Investignis reducing the ECT. Jock direction drive time - 5. Loche/Adams 5/27 cancel

3/21/00: (20} diffrent cam/follower alternate designs have been comcepted and cvahmted (Pugh Anatysis),
The cam/folkywer would roplace the wormworm drive. The cam/follovear woold allowing varying of
spaed for the ELECTRIC COLUMN LOCK carricr basod upon lock/unlock position und toggle the oam at
e of travel, not allowing axial force tamamission. A sring woold re-angago the fotlower once motor
direction is chumged. (2} dealgns have been chosen for additional stedy, and ere in s process of being
detailad snd daveloped.

3/14f00: see below
3/7/00: The high spead camera analysis wad completed. Tha time between 10,000 rpm and 0 rpm. -
moving with 10 load to when it hits the wall is 24 maec. Further nge of the high speed camera will be
considered in the fohure. ... The load call heas heen complsted. Botter undarvtending of goar separtation
force ia anticiputed next week. . . . The initlel 24 parin completed testing with the detn scquisition system, 3
did smxrvive, 3 in question, e majoxity of pania did not paas test, more detailed infermation will be
availablo noxt week . .. . . .. A test ooderdias baen written for evelation of rehoumd with the elastomeric
Tummpor - - - Viscous chatch development showed to moch verisbdlity in fiuid used . . . . . . Othes clnkh
designs show problame (packnging, warlablity} which cannot be regolved af this time . . . Cepirifigal bmke
in wtill undeistady — looking for & deeign company with an expettise . . . . A development test s nnning at
Saginw 1o add in resistance to mator power cironit at 50% travel — switch tripa a relay which adds
rosistatie of 8.2 Ohma) reduces volatge by 5.4 volis - - tasting to completed by 3/13. Test bsing run at
. 14V in both dircctions i ambient temperature, Recember, if we dearease the velacity by half, the eneegy
ia reduced by 1/4%, The cironit ia pet up a0 8 50/50 split betwoen lock and milock, 5o an additional switch
neodi 1 be addsd o the BCL to make tha set-up fanctional . . . . Additional resistor ideas being locleed ,
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alzo & zenor dicde bei i i
}m;mﬁ---ammmﬂmmummmﬁmgv with
Wﬂmﬂ ...... ve h}:uhdﬂntmnmnmwhdhathamumm( ll'l.'.-dl.li.‘.ﬂ
mots ﬂd.ummmm_mtmmmmumym. packnage .
together the mote eginersring “wish lst” ot wiltber

CLO3-004b-081




Action: Provide fndings from (24) parts tosted with nsw data nequisition systen — Davis — 3714
Parts evehation ongolng. Volage md tempetature affects fimctionality, Dats to be complete next wook.
Coutroller to $¥ does not provent problom. Chitch alip design would not swrvive with 9V deaign. Roquired
eloctrical solntion to lower power below 9V at impact, 9V required for startap eneryy, Mechmmical deaign
changea within lead gcrew dosign climinates naed to Limit V. Mechanical design fix would be a long term
fix.. Pousible imploment by end of this year. Possible a system level roview of DFMEA with now design
10 anmrs rystem mpaot,
Provide typical BCL scope traces 1o Andy Brenz (idoal vs, nen-ideal) ~ Davin — 3/14
Needs to oomat.
Provide test resuits measming impect force of leadscregr carrdee on BCL bearings — Darvis 3/14
2001by holding with pesk impact wifiin 10ma, Seperstion force at 6-7Ibd.
Provide findings for the measarements of rasonnd with the clurtomeric bumper — Divis — 3/21
Provide findings for cantrifiugal brake packaging and dovelopment teating — Davis — 3/28
. Provide findings from sxtemal dynamic braking development teating in Sngivaw — Roulean — 3/21
Provido findings fram motor teqting #t 2 constant 9 — Davis — 3/14
. Not feaxible. Voltage is not issus, speed bas to much impact due ta V2, Requires deamatic reduction 1o
aid module,
v Complete deelgn packege for re-winding ECL motar (or re-sourcing with lower spasd r'qf) — 321

CL03-004b-082




Provids statne of ahemats dexign develapment {cam-follawer) - J, Roulesn 4/4

3) Analytical Modeling

3/7/00; Pexatnetric apalysia ic atill an hold - - - The solid mods! was cosrectsd lnnt week, no FEA results,
yet.
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Action; Provids findings for parametric analywis of awitch event — I. Roalesu 321800

Provida findings of the ECL geartrain anslytical vector analysia — J. Rouloau 3/14/00
torque required. FEA enalysis complets. Energy caunses overitress of acatyl More rigid matorials causca
(i.o. brwas) bearing and binding condition transfer.

T lr

6) ECL Misroswitch Actuator Betention

§/27/00: Implementation stafu is wnknown, Onoe the Gen I desipn in validated, this issue will not be

necessary or puued fucther.

Actlon: "Whon will the hoat staking operstion be PPAP'd? — T, Willstte 7/27 (O hold)

GM Begtrical Lab Testing

6) SIMICAR teating

37 Before the SPDT relay goos imio production, s full (peer review typs) DFMEA neads tn be completed,
as well as vehicle evalustions and meamrements .. . A-EHD el in-iA-8 30 BOT-i- I g Ot e -0 e,
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Part sticks nﬂhpmdn:ﬁmmhyudwmllﬂmtmbomdwiﬂlmwmlay\ﬁth[l)m. QOther parts (2)
w®ating ongoing. Need to find rebonnd unity and verify new relay fixes.
Provide findings from vehicle installation of SPDT relay - A. Brenz 3/14
To be comyplets naxt week. Need o quantifiy md radio imterference.
Sat—upﬁmﬁdntuﬂnuleﬂDFHEA&mlrﬁnufBPDTulw«hBrmﬂ!H
Participanta lizt required. DFMEA o occur march 28, 00 from B-12
Provida stxtns of testing o0 MPQ pre-April *98 parts # 2-4 - B, Lee April 00
Perform SIMICAR teting on NTF wartanty parts — B, Lec — April 00

. ) .ﬁuﬁun:PmﬁduﬁndingluimhmuinngPSTrchytuEPDTmlw{mhmnﬁpm]—B.LMS.“M

§) Lateat (as of 12/1) Month of build IPTV

Actlon: Provide the latest month of build warranty date — Fimm — Complete

o) NN
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\
6/13/00: The eocact service action is TED at this paint. The SPDT rolsy tiey not be introduced us 4 service
fix. The team is awniting platform decision on ey scrvice aciion for the summer *00.

Action: Provide BCL sarvice “action plm’ for gurmer ‘00 — Brenz/Peacy/Hinkle/Team 7/27
Who would be responsihile for writing 8 servica EW( fur addition of the SPDT relxy-Hinkle 7/27

11) Warmanty retumi I
2/22/00 -
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Action: Ulpdate warmnty chart for the latest returns- Willeits 3121
Tsscribe mennfacturing plans to improve micro-gwitch positioning — Willette 3/21
Determine root cause for switch backing cut of cover for small # of wamanty parts — Willette 3/21
Park fiom Bob Larson to ba acked down with VIN — Roulean 3/21

N E
EE
T

13) Vehicle level Shainin study

b
!l

14) Bowting Green ECL Failurca
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Action: Provide resulta of Bowling Green NTF part on dnta soquisition sst-up (with relay) — Willeite- 3/14

Thanks for cveryone's participation.

Regards,
Dave Lach

810-750-7702 (B-333-7762}
. david.r./achigm.com
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. Y-Car ECL —3/7/00

Next Mectng
Tues, Mar 14ih, 3-4, Meel-pe-line #888-221-0133 ; pass code 420832

{The same meot-me-line has bean esiablished for each Tueaday ﬁmmS-l-p.m.tbnmgh
Jung, 2000 - so put it it your planners!)

Team Memberg; (* indicates participation in the 3/7/00 meeting)

* David Lach (D-8) * Al Adame {GM) Deve Peacy (GM) Jim Danshy {GM)
Shilpan Amin (GM) Service Readiness THD * Jimm Roulean {D-S) Suwrys Chimdrrelli (GM)
Ricarzio Pastor (D-S) * Ben Len (GBM) Eric Firm (M) * Steve Davis (Invensys)
Bob Lanien (D-5) Steve Lochs (D-D) Tim Willetts (fnvenxys)  Andy Brems (GR)

ECL Inuss

1) ECL Rebound

3/21/00: 2,000 parta are hero thds week — just the right thing to do - - camier for the switch had moved cut
of pogition on some unit — lactite teating on the parta — moved under 2 Ths - - 27 1bs sfter glus, - outgasing
toet — fiunes fvapors affect sorltch finction- low odor gloe, normal glne - - application area 14" from switeh
itwelf— applicd to cover - - - thermal aging - - - - BOB and WOW, why did the good part pass

. 3/7500: The ROB and WOW parts have been aoctianed . . . . But oot canso has been fovnd W bo in ACME
acrevw thread back drive equations. According o lead worew dewigna, anything with coeff friction .28 or
Lean will backidrive — if you get more tan .28, you will not be backdrivable - teflon coated carrier, noetai
screw, coeff 2 or keas. The force that can be held Increasss an cooff of fricton ncreases. ... Wo
information of loctife boing edded to tpstop scrave. Parta svan with nctits will normaliz= at 304 psi in zinc
cesting. The Joctite will prevent the pant from getting Jooser than 300 pei presrurs. Parta with » loctite
patch will be expedited — validstion pling will inchids s mumrfichring procass evalustion of screw torgques
= apabitity. ..... A batk of parte iz aow nnning looking st # of cycles to rebownd — them the bolt
tongae to be chackeed - - - if rebonnd, Eghton back up to see if it rebomady
2/20/00: To complata the BOB / WOW stady, the parts with spoxy will be sectionsd in an athernpt to
locate differences. . . . Due to the muterisl propartios of zinc, the howsing is unabls to hold a constant load
mdnrlhnlpphadnplhplmmqm. Zing will tend b0 onmalize siroes at 300 pai This noreubization
procasy typically will take 3-4 dayw, bot can be sped up with heat. 100% of the wermnty rshine endsd up
finger tight. An adhesive patch ic naeded to maintain torque. Alse, the question reemates, bhow mmch
clany force doss the companemt requim for functinnality.

2722/00: BOB and WOW parts have boen comploted — both perew torques were well balow spec 50-60 Tha
backoff of 25 ~ 16 in ha BOB 9 inlhs WOW, no vesults, Shainin tnpat - - - parts are still on test, bmidity
and ternp, and ones backed off to sce if xine cresping. .. - Per Inveneys, calculations have been commplete, 2
set 50% - neod %" washer to - verify caleulated - - - rebound wa # of cyclea, as bolt becomes loose, wpper
boaring i3 allowed o move, lash additional monverment
ZI15/09; Torque of upstop boli ia not to apec on the recent batch of wernmty returns. In ts past, we bave
peen that loossness of bolt could canse rebommed or bind, Root caute is umknowa at this thoe - vasurs if zine
casting 1o creeping oc tha bolt in just backing off it's torques. Parts are on durebility test to help datermine
root cause, In addition, calenlations will be made to determine if the jeint torqoe was designed coroectly,
T & lasua basn't heen poticed before in other wamanty roturns, however, the boli torgque hasn "t besn
. measnred in previous retome, either. 100% of laat warranty veturns, 70 out of 70, below hoiiom of spec,
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approximetoly 20 were considered loose. . ... BOB end WOW Shainin parts have heen verified. A hole will
be mads in the casting of both tho BOB and WOW parts in crder for cpaxy to be injected into Ghe unit

2/8/00: (3) WOW parts are availabls — Jim to take to (1) BOB and WOW verlfy rebound — 11 with iquid
epoxy — then tear epert — FE22 for report

2/1/00: Dave Lach will pick up the rebouneding ECL from Ben Lao to deliver to Jim Roulesn for use as a
WOW past..... Tim Willetts has also seot 2 rebomd parts from warranty to Saginaw (2/1) for BOB/WOW
shadien. Ten other reboumd perts are available, if noedsd (out of warmnty returna).. ... Stevs Davis
presented the resulis of the Fasco rebound shadics varying cnerent hold time, From the teets, rebound
soama to be affected by wear, Thero was only B very subtle relationship betweon rebound and pulac
letgth. Also, during feating, it was noted that most rebound occutred at voom temp, at clevated
tempreraturse, tha rebounding did not repeat, Thiy ia comtrary to esting in the GM cketrical 1sb.. ...

1/25/00; Jirn Rotlsgn hae raquested the two rebound parts from warrenty, found by Ben Lee (later scot to
Fasco for analysis) be eent from Faico to Saginaw for use 28 WOW parts, In addifion, 2 of the: 3
production undts found by Ben Lee to rebonnd will bs delivered to Saginaw for use in the Shainin stidy.
ﬂnmﬁnWﬂWpuﬂmmufwd,ﬂmplmiﬂ:injmtemiﬂumWﬂWmdnnuBDBput,ﬂ:inwiIl
secnre the internal BCL somponents in place, oot allowing movemeont during the disassernhiy

PTOCEES. .oanruas A production nm found ro difference in rebound amony 18 parts. ......... During
dinmanembly of some of ihe warranty roturns (aoted te have scbound), it was neoted that some of the Jead
screws bave cxcoasive porosity. To understand fha sffacts of porosity on rebound (and torsional rigidity),
Faseo ia going to compate leadscrew weight of new, worn, and “warmnty refurned” leadscrewa. Omnee
meamrements are comylets, the parts will be sectloned o look for porosity. ... Az mentioned in the
minutes lnst week, teating has been comploted comparing rebound versus polss time. The findings will be
gunngrized in & report by the snd of the week. It appests that fhe new production parts are bighter than
parts with cycles on them, possibly sxplaining a differencs in rebound. All parté were all am at room

tempaTsinre.

L18/00: Focus will be to look for WO'W rebound parts theough the Intest warmanty returns. The deaign
sincks of the ECL microawitch sotmator sre baing re-done. Stove Davie {5 working through Mark Abby at
Dealphi & tn detsil out the stack Ymity of the micrswitch svents. In addition, & Omron lever typo
microewitch in bring packaged inside the current ECL housing, which would mount direcdy to the BCL
honsing reducing netuntcr stack-up. The concept i promsing, however, noeda finther dovelopment. Fasco
has completed testing meagmsing fha variation i ECL lock-bolt rebomna height versus electrical 12V pulse
leegth {ie. 100 ma, 200 ms —current production, 300 1w, 400 ms, 500 ms, and 600 ms). The rosults will be
shared at the 1/25 meeting. SEE GM ELECTRICAL 1.AB TEETING for vakhicle level pulsc langth
studiee,

12/77/99: BOB mmd WOW samples wore received, howsver, not enough variation existed betwesn groups.
Groen Y is being meacnved ac the difference batwesn bottom cut and rehound. Alternate WOW samples
will ba mad from wamrsnty, Review of (2) earlier component search ateamptn indicates that RBD X may be
in the crimping opeation, Atteropts to maks 8 BOB turn into 8 WOW will be repeated by skintming the
upstop - to altar gear tooth engugement,

Action: Provide findings from BOB and WOW sactioned parts - J. Rouleau 3/14
Provids corvective action / timing for bousing wtop sarew looszning — T. Willette / 8. Davis 3/14
How much clamp load ia required on nprtoy scrow for fanctionality? - 5. Davie 3/14

2) ECL Durability Binding

3/21/00: Imvolved contract howses to look at cam ideas — frick at end of trave]l when Teversing directions —
scttle on ona by the end of the week — low nolse, 50 He mtchet, varisble thread form — concept eeletion by
the and of the week, design within s moath, - - - 188 @ 10v — - finished reanlts of 24 initlal parts, do not
have mny swstch falure report = - - - 24 parts analyzed ---
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Toim Neibold - Lead Relighility Electrical Engineer — cohunn under Doub Berweld, under the carrent C5 -
-DFMEA on oo vehiclos — Dean Matoski- modify DFMEA, fanlt tree - - maybe next Tucs

Package semt owt fior quote — heand back from Maboochi — racomenended a motor tried befors — up two
frame sizen to get apoed - apbmt to howe office - - « oo other sonrcea have responded

Directionally, decreaning the apeed will lnrt cur time to anlodk, for 215/245 EZ key, unlocking time
Iatency befors statting - = - bottor sansing of poaition? Or just switeh - - --

3/7/00: The high speed camers analysis was complated. The tme between 10,000 rpm &nd 0 rpm -
maoving with 0o load to when it hits the wall is 34 mecc. Fuxthor use of the high spsed conera will be
caraidered in the fishre. ...... The load ocll hes been comploted, Beaiter understanding of gear separtation
mtmﬁmeﬁ...mmﬂﬂmm@mmhdﬂm&mmmﬁ
diﬂmvim-.,iinqussﬁnmﬂumjudwnfplmdidmtpuumhmedahﬂndhhmﬂmwﬂlh
gvailable noxt week . .. .. .. A test octher has been writtan for eveluation of reboumd with the efastomeric
bumper - - - Viscous clutch development showed t much varisbility in fiuld used . . . . . . Othex cluich
dﬁgmuhuwpmﬂm(pachgingvﬁuhﬁmwﬁshumhmmhdnﬂsﬂmu...mwm
nﬂm-mh:mmmmm....awmumu

mlddinmhumummum:puwcimuitnimﬁmﬂ—mitchmamhywhichdds
wevistance of 8.2 Otyra) rednces volstge by 5.4 volis - - testing to completed hy 3413, Toat being ron at
14V 1n both dirpotions at ambisnt tempesatuse. Ramember, if we decrease the velocity by half, the energy
ja reduced by 1/4%, The cirauit in sct up a8 & 50450 split batween lock and unlock, so 2n edditional switch
newds 10 be ndded to the BCT. 40 make the sst-up fimetional . . . . Additicmal recirtor idess betnrg looked |
Mammmmu---amwwmhmmatmmﬁudwmm
voltage regulster) ...... Dave Hill has asked st we ook ot rewinding the motor at an atteopt to redoce
mator mpeed . . Mabuchi Motors not interestsd in businesa at sy price, a quote package will be put
m;cﬂluwiﬂlﬂ:m:ugimuriu;"wil!ﬂilt“-- - - testing with ewltched off motcr didn"t pass — 2 out
of 2

2/204) — The high speed camera will mxive in Saginaw, today. Jim Rouloan will be kooking for time
duration of impact with the high speed video. . . . . Extornel relays were acut out #od reccived by
m.m&imﬂuwwmﬁonmhnmlmdﬁnhﬂhrmﬁuﬁthmm
woquisition system and are corantly being snalyzed. Andy Branz wonld like to see scopa trace.. . . - -
The load cells (at the hearings) huve boen recaived aiwd 80% of the Fxture Is complete, Losd cell data will
be evailsble next week. . - . . Engineers USA will not be comtmcind i develop clutch sohstions,  UTS will
be agked to investiguie poaxibilities iretead

2/23/00; Na feedback on high speed camera - Dr. Park could not get any infa - - looking prinasily for
nbmﬂ;mhmﬂy.ﬂnﬂmufﬁmﬂomwhmuniuhﬂmﬂhmﬂufﬂwl;ﬂnmbmnﬂ—-hm
saquicition izat ot-up complets, 20 relays sent out from Sepinaw 2721 to Invensys - full vehicle logic-
should be now available - - some failures have occurred with vot-op - - -ieating both software and new
mmwmmhmww---WMmuwhmwm
a centrigunl brake or other clutch denigna

215400 — Sorne Mgh spoed video has been rum (on @ trial basis), Tha camern will be availahle aguin nsxt
week for finther inveatigation, Littls information was nken during the firet runping as it was hard to tall a
whole lot. The part being used for malynis is the BECL that stuck balf way durlng testing at the GM
clectrical b ... Some perfonmacne toating has been started with the new dain acquirition aystem.
Awniting relays from Dave Lach to fully complste toet set-uge. {24) poduction parts will be put right on
test, wien the set-up is compleed........ Dosign complote to honse & 2-axix ioad cell to measare carrier losd
screw loading on the leadecrew bearings. The load colls bave bean crdarad, but will take some time to get
in. Damils for the koad call will be completed by 2/16 — laad cells TED. ... Bumpst rebovnd parts not yt
ptarted, acene datn will be avilsble by next week.. . Still have » problam packging clutch designd, Jim
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Rﬂulﬂummnk:tmhmimﬂnfmdhgwﬂiduuﬁhnmmtmmmwhpa A
cmﬂgalnhmhmhmhﬂt-w-hmmwm'hﬂwﬂmnmdoﬁm Viscous
chutches also being congidered. A centrifugal brke coucept is also being developed. - has » tmore
promimsing failure made than cluirh designs. As outgids deslpn source is being sought after to deaign
chich.... ... Mmahmuﬁvnmlutbn.pchﬁngofmaxhnd&hhbdngmnﬁduudﬂﬂtwnﬂdm
ﬂwwhhﬂﬂ.ﬂmw&ummmmmahmmm&xmdmwﬂm
softwares). Hum,hmemﬁmhmmmmlmmuymmmh
completed ta evaluate cffoctivensss (load cell). -

2/2/00 — New Eodak camers in on 25% - pictuzes by the 29% — debugs in pracess — ome atation in relay &o
mﬁ:mnt—up—twﬂuhabmmﬂhh—mualadmm—ﬁmmm = » straingwEn

211/60: BCL carmierfleadscrew impact force moasurements will ocour st Fageo. Saginaw/Fasco sre diral
mﬁngﬁ:bﬂﬁnunfnﬂmnhbﬂﬁnﬁmw.....mmwmmmmm
been matalled and ia in the process of being de-bugged........ Tha high spoed camers hine not been repairad
in Saginaw....... The mmmmmmm{ﬁnnﬂmm
mmmmmmmtbnﬁnﬂudhmhutmﬂmzmd The bumper/rebomd =9ts
hwnunbummmplmd,mwhmsinmmudwbamdimduphwnmundw. Engineering
Mﬂhmnmmmwﬂmwm----mwmmm
sliminate the geartrain binding is listed below. Focas is belng shifted awsy from en incremental
improvements towssda a “big fix®. The binding probilem bas heen kiown and wodked on for over two
yenm.

arorain biod Acgon X "

Thilize & high speed oamera to characterze binding event
Complots the gearerwin sirsulaticn
Implomentdlu-mqtﬁniﬁanlymmind:mhﬂhyhﬂmm(@hvm}
Cluich dezign :
Elsctrical side, 77

SRl ol L
n

-

LI25/00: mmmmmhwmmmmﬁm )
ity bound, while (1) bumper part bound st 45,000 cycles. Jim and Stews are still svahmting

hﬂkﬂcmufuﬂpnhdnhdalgnnﬂwﬂlmﬂlpﬁulﬁmddwdmphnnmﬂl

moeting.......... A ilip cioich part ks been mads end put on tedt Half of the tewt wis rm in heat The

the photography.......... Ahnﬂuﬂﬂhbmhgﬂt—mbythmtypiulmmmm
the ECL. The informaticn will Be nsed in cogjuction with the anslytical vector anatbysid. ... ... Teet
equipmdmmiﬂmhmmﬂyhdn:wduﬁimmdhmmhwmphﬁmbymt
woek. This equi will be waed tn momitor the ECL awktch svents snd sintes throughout docability
oycling, sintlar to the GM SIMICAR sehup. .
1/185399: mwmmMmﬁMﬂpﬂmwﬂﬂmputnﬂm. Fasca's tosting
m{mm}hmhﬁhhmmﬁhmwmmm,
whmmmwmmwmmﬁmmmmmmh-mmmmm
Mm%ndnsﬁandﬁnﬂdmbiﬁyhtquipmﬂ.ntnhwmﬁngh(pmﬂn}
mwi(ﬁm:ﬁmmmhmmm(ﬁjmmdmﬂmm. Tha parts are cycled
under » consient temperatnze of 85° C snd » voltnge of 12V. To date, two production BCLa out of six
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fhiled dus to goaittain binding. One ECE. with an slastomeric bumper bound end later restarted at 47,000
cycles, A mumber of clutch dasigns are being developed as possible desigh alismatives. In additlon, high
|pnednnm=nnna1yuiswi]1ham-upuhmtu“dmﬂ” the binding svenk.

12/7/99: New elastomeric bunmgwrs ave dus in by 12/17. Machinad bumpet housings have aiready been
completed. New burmpers utilize en cnergy sbsorbing material, which in intonded to dissipets high impact
enerpy without atlowing gesetrain to rebound back. Changes will also be mads to Fasco's dats soquisiton
m&oﬁ(wﬂ&ﬁgwﬂuﬂmhﬁnﬂwﬂﬁnlwﬂ—nﬂwﬁmmn@u&ﬁumﬂm,wﬂh
rakes it difficult to monitor ewitch state during Josting.

Action: vaidﬂﬁndinglﬁum(M]pmmdwithmwdnhmquiﬁﬁmmtem—Dmds—SfM
Provide typicat BCL scope traces to Andy Breaz (ideal vs. non-ideal) — Daris — 3/14
Pmﬁduﬁstmﬂhmﬂinpnﬂﬁnuuﬂmdumwdﬂmmmm—nwiyﬂ
Provids fndings for the massuraments of rebound with the elastomeric bomnper — Diavls — 4/1
Provids findings for centrifagal brake packmging and development toating — Davis —3/28

" Provido ndmgs ﬂmnmﬂdymﬂchmﬁngdowhpmtmmin&ﬂmw—hﬂm—yﬂ

Provide findinga frotn motor testing at & constant 9V — Davia — 314
Cotaplete dosign package forr ve-wrinding ECL motow (or re-sourcing with lower speed r'af) — 321

3) Analytical Miodoling

3/21/00: Because of scrapping of part on cast, atill looking at cam mode], force vector analysia complete,
thmnm—bmuhsqu’nﬂupmﬂmhmmhﬂhmwd---tmm
mehlnyﬂﬁuﬂdn%ﬁmuﬂ---ﬂﬂmﬂd,hnﬁmﬂhunmmlmmhmm
Mﬂm%mﬁmﬂmmmnb,ﬁ;hﬂnwﬁﬂﬂmmﬂnmbm—iwh—m
analysis

3/7/00: Parwmetric analysis i2 gtill on hold - - - The aolid model was comected last week, no FEA reenlts,
yok

22000 mwm&gmﬂlnmmmm,wﬂﬁmhm&uqudiﬁoddﬂimmh
wanigned to the project. thmﬂhummmm.mmgmmmm&mdhbﬂ
«quise robuat, with very Little change in pitch angle at tolsrancs sxtremce. The studica atill will attempt %o
doscribe the switch svant et max material conditions. . . . A par-solid was completod for the vector
malysia, but noeds to be acot to an outwide firm for re-configuring. The imitial work will focus on the
leadacrow isel, howrver, the fhll screw model may be simmlated, Later.

2/22000: Aﬂﬁnmhnﬂhmmﬂtﬂahdu%mk—aﬂnfﬂumﬂﬂuhwhmprwﬂdhm.
Mhﬂdmﬂd&uwmho]p-—ﬂmnflndmpm;mhwﬁngpmhlm wormvworm probably
pot the problems, ﬁmpmuﬁumhmdwmﬁnwmﬁmﬂ:muﬂmmmmﬂu
ﬂnum&chmmuhmaﬂ:ml-!‘mﬂnabiﬁuphmﬁmﬂmmm.mm.
hmﬂgmmﬁh.wﬂhgwmhm,mmmp{mn-mm}mm"-
mhhmhmmmm-tmfmhmm:mmubymm
21500 — Nomina! cagos for prrametric xnalysis bave boen modelled {108 xm) clearmmoe between
lsadacrew aud cuxries pitch dismetets at nominal case. (493 mm) clesrance t max case. Minimum and
mmmmnhwm...mmmmm
sofiwmre, mmmmﬂmmwmmmmpmﬁmdzmmm
mnad o).

2/A/00 — modz] for nominal nnit 1a unnq:kh-mdydm:lnsmmrmw’lviﬁt—nmwﬂlﬂ
pmd:.lcﬁon.unﬂﬂﬁ'nmnuhm—lﬂﬂ%ll}'untuflpnmvitjreumplutq—pitnhlhuqmﬂmhh:
pﬁhhgmmlph-ﬂummmhﬂsﬂdiuﬂnnmmmnﬁmlm--?mmaﬂyﬂ
mdcﬂthbmﬁdmmm.ﬂm—mwmm{ﬁnﬁﬂﬂ]—hnﬁudﬁmu
m:hmm—'hdnmmmewmwhbhdh&mmmmhw-
wﬂmmhmmmmﬂmmﬂ-mmmmwﬁm
¥y - - - rebound & torvional winchy of the leadscoew
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2/1/00: 3-D parametric modelling is nearty complcte. Tnvenays hog mpplicd dimensional information fior
:ﬂﬁempmhuﬁondmomntImuptﬂ:rzmh the bousing and the metal npatop, Mark Abby
{mwm}immwuaummmamm(mmm
and curcent production). Tho analysis will include both the microavritch thning and geartrein buerface.
PreYimirscy Tesults will be svnilable early next week. . . .. Gaar goométry madrlling is underwey, UTS
mﬁmmbﬂmhdudmmmuﬁunmhlp“dlhmwmw The modelling will inhads
mmgummmm“mpmmmmumu-nmmmm.
mgwmﬂmmmuﬂdpmumwmmmhimughmhedmhmlmﬂmwm
— Can we look &t shanging $he resistance acroes the motor? Part of the input circuitry of BCM — Backdrive
efficiancy

1/25/00: Solid modsls have becn doveloped to perfirm the parameiric analysis. Currenfly the deaigner is

commpletad

118559; P.EPukhadbemuutnfthnnﬂmﬁn’muﬂmdﬂdpuinddmuhfnﬁﬂnimhmh Tha
analytical model will be wotked on with his retarn, Calculations for 8 slip-chuich deaign have baen
completed. Thaﬂpchﬂehhmthﬂblaﬁngmhﬂnghﬂd&ﬁ:bndamﬁwh!ﬂxtbmmu
resuirermente inwide the lead scxaw. Befors Christmas, friled parte wero amalyzed to look for any localized
lubrication igmes. mwmmtmmmtmmmmmm
for this pat. mmufﬂumwhﬂlmwmmhl{mmnumdmndby—imﬁm
mmhmﬂﬁmmmmmmﬁ“&wﬁchnﬂgm:mhhﬂ:pmblmm
dumbility toeting at high tempsratures. Alternate legd pocrew  matarials have been purmed in the past,
hm,hmﬁﬂhmﬂnbmdhhmmﬁ::hﬁgnmqu&MumeM{w
sbsorption, stiffness, efficioncy, eto...)

12/7799: PLPukﬁmﬂnDalpﬁsmﬁddnwnpmmmisdwchpingmmbﬂnﬂmdﬂ
mmwmmﬁsmmmwmmg Itcreaned robuainess will be sought
wmmmhm{imhdﬁgmhppmiﬁmmjaﬂmnm

Action: Provide findings for parametric anatyaia of ewitch ovenk - J1. Roulean 3/21/00
Pmﬁd:ﬁnﬂwnfﬁnﬂgmﬂﬂnmﬂyﬁﬂlwm—lmﬂmiﬂm

4) Confminment Tegting

12/7/99: wmﬁnmmwmmmmﬁmﬁ

5) ECL Rebound Stack information

12/7/09: The stack inforswiion was provided early January to Shilpan Amin for inclusion into NHTSA IR
ToApOnEc.

Arcton: Closs-put

GM Elsctrical Lab Festigg
&) BIMICAR teating
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3/21: Over the past week, 13,000 - 9k (xwitch actuator fuilre) , § k 1w failuzes - — npstop screw -
removed screw broke case at 709 cyulee - - -- 2mm proud of face, after 800 cyclos — 1.7 mm into foe - - -
continting pre-April 98 parts - -

SPDT - - - DFMEA completing with ,, hukdu?ﬂuhﬁmmﬂmﬁcﬁw,mpamuhwm
volinge tranxieat 13 lﬂmwnﬂmmaﬁmﬂlhm.oﬂym&mﬂgw fonction — not an
MMwhpmdmm&nmpﬂudduofmhy,mmmkM,mmmm
affect - - - Hlectrical director, Demnis Conmloz it 1 fhe right thing to do, FMEA ut 100% corpletion before
ﬂmlﬁchﬁ---vomgnwmmmmmﬁng.shwﬁngmhdwdwhﬁ,mdmbﬂﬁyum
dedtructive to contacts, nlmtngaputmdalhjghwlugu---?mhnhmdgup---ju:tchnge afew
glaions ,

DnmPnch:ﬂhﬂlmhﬁr#-tn]hanuleml,ﬂ:n---brﬂnkiﬂﬁnnﬂtdﬁﬂnuquinﬂiuﬂ.gﬂrﬁhfsaﬂnﬂw
wiring info to thenn, wirs to nm double, reliability #s, without arcing going on, buming alley,

3/7 Before the SPDT:elaygouintupmdmﬁun.lﬁll{pnﬁmﬁnwtypa] DFMEA noeda to be completed,
uwnﬂ:n&iduvﬂuﬁmmdmmmm_..&mmahnmm,nhghﬁmmm

wthhhadahﬁghmmc--m&ﬁwmmumﬂundmﬁmmbmﬁmwm EMC noads to
be evahmiad versus C5. mmmmummmmmmumm
tight low, as cxpected.

2/29/00; Anﬂerzhmﬂ;mhgavdﬁoluwﬁhnSPDTrehyhmdmdmnlvﬂdduimpwt-hM
poise? ... .. {B)mﬂnmbuundpuu,mﬁmhmmundﬁrmnhmdmmmy
with the SPDT rely. AllﬁmputlwhmtutadwiﬂuEPSTrohyhld s rebomd ecour within 1,300
eyeles. mﬁrnpmumﬂwﬁlﬁ:SPWmh]mmszﬂ cycles of teating with no rebound, while
ﬁuz"pmhnmkbdlﬂ,mﬂcwlu.mﬁr,wﬂmm...S-nrwm\qmunﬁnipnrnhmﬂﬂu
been checked, yet.

222100 Bm’nmmﬁm—ﬂacﬁdmmadﬁomlvdﬁdamﬂm}whwhhndmh:wﬁch
— (10 parts Jsson Sumpa peoduction parts —- - Wimﬂ}inm:ﬂ,minnmnnlmmmmm
dnglnphdnubhﬁmw—ﬁglﬂmmmmhuwnmbumﬂmmmm--- wehicls Lavel
HMﬁmwﬂumwudEﬂjmmMmﬂﬁyn--cphmlmmmw-
already & thick spick without relay of current production, {f amrything, could ke lagee — Al to bave lab
check peak spikea — oo issued if logg than surcem _

2/15/00; Testing of tha ﬁrumnfpmdnnﬁmﬂmusbmmm (1) of the cromic yebomnd parts
was cvaluaied with normal BOM production software and mew rebay (mingle pole doukls throw relny). No
fallures ocomred with fhe new relay sfter 10,000 cycles, The tnteat is to look st ustng thia relay to sdd &
mﬂhﬂdnfdmmkbwﬁngﬁdhhﬂ:mﬁprﬂﬂmmﬂmﬂnﬂp. There would ba no
chmnhﬁﬂﬂmlme,jmtﬂulddﬂmoftmmh}'mdlm. Soft teansionts o being seen
with this now vet-up afler the umlock event. Can we 144 2 reaisior in-line to filer noiaef?...... {1} of (10)

m.mmmmmmmmnmmmwhm
duubluthnwrdnyuluphommtfurmyﬂmdmw

2/8000; li,EﬂwclumﬁMH—mmT,Sﬂﬂuﬁluhﬁ)rnm-haﬂngﬁﬂma--Bman
TRy on the scops (curredt) bump - probubly & voltage apike on the post 9B part

2/1/00; BenLesta reacnd G Elecirical Lab's test ummary (EN problems), .. . . Al Adwrs arv] Ben Loe
mw&gmhﬂwmmmmmn;uﬁnmyﬂwwhﬂmm Tha development
mmmmyummmmmhnmmmmwmmﬁ
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an open/open t tha ECL motor for 60 maec (then sn opsa/apea). Oue of the ‘cramic’ rsbound parts has
. beet an test for 10,000+ oyolss without eeeing & reboind candition. A second “cronic’ rebound part will be
put on ket this evesing (2/1). The feaszibility of the changs has not beea determined af this point. Thers is
& concern with closing the external relay under 4 no-curent condition. Al Aderna is aseking Delphi
Packard nébvlce on fhis issus. Mayba a difforot rélay? - - - - Electrically, the difference hetwsen m
mﬂmﬂmwmmmyﬁmmmmmmw
i t0o high 1o logically affect the mobor’a charecieristics. However, the paris appear to be tolling ug that
there ia 8 difference. Ben Lo will atterapt to zoom in on current diffcrences to pin-point the root canss - - -

172500 Emuemmdmn.nmmmtmmryw[mﬁ},wﬁnhwﬂlbﬂpumdmhﬂm
BTOUR. eoneme Theﬂmmﬂpuhﬁpmﬂﬂpmmmwuhwukmd,hnthbhdamm The
part bad 19,000 cycles om it but 10 conclusions should be made from the tst. The part wes run agaim on
Mondty:ﬁghtmdthuﬂrppndﬂﬂdnfh:ﬂ,ﬂﬂlmlﬂdn&hnmiwrﬂhwi The part wia reptarted
and stopped » 2* tima after 213 cyclea dus to exceative rebound. The 2 MPG pre-April 98 part was put
on taet and is currentty mmming with 400+ cyeles.......... Al Jim, and Steve, bad & convenation a faw
mwwmmmmmmmmhapﬂgamym Prior 10
Aprﬂga,mddaufmmmdvdmupm{mmmmﬁnﬁm}wﬂluﬁno&rddamﬁwd
n high resistanco. With the post April 98 system, both sides of the relay mceive an apen oircuit. Their
prcﬁnﬂmrymmhnimwnﬂnt&ap&hpﬂﬂﬂmhndnupmﬂdeuﬁghmmﬂufdmﬁuﬂ
dampdng,humu.itinprnhnblynm:aigniﬁmntﬁmmlhupmmﬂm Purther discuysion on this
topic will accur at next week's meeting, after Fasco's rebound haight tedt surnmery snd Ben Leo's
SPMICAR fost summary sve available,
171859: Tunt!nghubmmmplﬁudaﬂluﬁngﬂnnﬁhmafmhuldﬂm oa rebound, {(3) of (4) new
ptrhuﬂufpmdmﬁmmmdntnrﬁmdmdumholdﬁmﬂhﬂwmmﬂm gud G50 ms. (4)
parts takess ont of Milford, Proving Grounds veliiclos with ECL budld datea prior to April 98 xre currently
. scheduled for testing in &n effort to ‘validatc® the teet procedure. Bob Larsen, Delphi SQA, is scuding Ben
Lee 4 surmber of NTP warnmty parts for evalnastion on the SIMICAR. sctup.
12/7/99; Production parts # 12 (7) wers run on the SIMICAR setnp with o faihucs, Baseline prts #3-6
were misplaced. Next perts on test will be parts #1-#4 which were removed from pre-April 98 MPG
vehiclea,

Action: hvﬂuhﬁnpdmwﬂgnﬁfnhyhn&?ﬂrﬂq{ubmﬂym)—ﬂlmﬂu
Provide finding: from velicle istalistion of SFDT relay - A. Brenz 3/14
Mwﬁmfdnhﬁr:qﬂhﬂﬁhﬂﬁanﬂyﬁ:ﬂﬂ?ﬂmhx-ﬁ.ﬂmﬂi

Provida satus of teeting o MPG pre-Apri] *98 parta # 2-4 —B, Lee April 00
Tesform SIMICAR testing on NTF waranty parts — B, Les — Apeil 00

7) ECL tomperatures
12/77: Clogsd — the CS Corveite will see 160.165° F at the shroud (71-74° C)

Service / Deslocship Inter{get
8) Dealership calls to Service Readiness

Action: 'Who is Dun Begin’s replacemeat - D, Paacy 2/1

.w
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8) Latest (a5 of 12/1) Month of build IPTV

mu-swmmslmWMth;mmm;tmmm
cusinmer complained at 1sss than 35 mph, bappancd two times — - get Vin #8 and dmies to AL atlow
speedsl-z:mh—zpmph&on;-hjnudﬁutmhgwhmlhckﬂﬂuﬁvina---uﬁ%ofunm
ﬂ-ﬁﬂﬂnﬂhﬂ.ﬂilisnﬂ-ﬁﬂﬂﬂ,IS%SMO,rmhﬂﬁﬂﬂﬂ-Tﬂﬂﬂ—ﬂmﬂﬂ%nﬂmﬂu---an
in California - - - - H%ufﬂlcmmﬁmﬁghmly,nﬁmidmlmwhchd-wuddn'tmmm
mdtwmﬂdn’lhckwhmit-wmppmndhhukﬂhhuwhm:ﬁﬂad.ﬁﬁdaﬁhm.iiiwouldn’t
start, 6% undetermnined Bt calls total on 2000 Corvettes

2/1/00; The Iatzst watranty information was provided prioe to the mecting. Eardy 2000 warnmty looks
gmd.huwum.thuhnrtmurﬁﬁmnmyh:dmdﬁn;uﬂ:ispnm

1725/00, mmmnnmufmmmmﬁmmmmzmSum

Labar Code E7501:

Prequency: 13.91 IPTV
Coat/Car: $3.39

12/7/00: Campletr — warmnty dats is showing a decline In retums — reasons are uncloar gt this time

Action: Proeide the Iatest momh of build warranty dats — Finn — Complete
10) Wernnty — problem definition tree

2/R/00: mn.muf{lsn}mmmmwmmmmsm—Cnhmnm&.
Replacement. This infornmation is gimilar $o Eric Finn's eadlics information atating a 50/50) drive-in/sow-in
ratin,

Complaint Occurrences

1. Setvice Columm Light 82 (55%)

2. Steering Calunmn Locked, 48 (329%)
Won't Unlock, Won't Start,
or Towed into Displaved

3. Miszellansons Column - 8(5%%)
nen BCL relted

4, Unclear from information T (5%)
{moatly either 1 or 2)

5, Miscellaneous Vehicle - A {236}
non BCL velatad

6. Miscellaneous Velricls - 2 {1%)
ECL rolated

Total 13

2/1/00; Robin Sich, Delphi 8 Relishility, will bs contected to provide fyrther informaticn on ECL
dealership calllacka.

Action Undexvtand diffarences between GM infarmation (50/50 split for drive-inftow-1n) wnd Delphi
WMﬁm(EMﬂwmﬁvndn;&lw-hwﬁﬂmhhﬁﬂt}—Tmm

11) Warmnly refums
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2429/00 — No other trends for warranty teardowne. A few parts wero found to have a misplaced switch
notpatar - becked aut?. Iwmmiulonldn;nmltupmnﬂyﬁzwﬂnhdnmhnnmh. ETOXY,

2/15/00: Invenrys i contirming to snalyze warranty. Movemsnt of the terminal disc assemirlise was neen
on s mall {3} % of warmnaty parts — Q08-0107 Are they backing out due to cycling? Or i ita production
jame? Capability info on current production shows no pro .-

2/1./00: mmmmmhmmmmm'ammmm
information for the latest rotume. 120 parts noxt week - :
1/35/00: Fasco has just received 24 more warcanty partd from Sagintw. Thesa parts will bo analyzed and
luwdinmﬂnwnntyuhm;lrinrtuthnmneﬂngnnm ......... Fight NTF ECLs fiorn the lest batch of
mwmmmmhdngmttuﬂmmntﬁnﬂunhwiulhhmmg. Tn addition, most of the
MMMNM{MMWMmMMMﬂMMmmm
on ury gwitch rebited jomies. The warranty lat at Fosce can procoss 40 pats per week. Approxinniely
{liﬂ]pmhnvshemntuiihmnumduwnatthhpoim. ......... The: following eummerizes the
praliminary svalustionz (from Fadco) af the latest (47) wamsnty retorme:

No Trouble Found 0%
Rshaund K
Achwier Problem &
Switch Point Preblem 4%

Ulwﬂﬂ—mﬂdﬁonauﬂmhnwbmmﬂymﬂﬂnuuhﬁmimwmm The majority of parts
were NTF — aithongh 10-15 parts exhibited rebound. SEE ATTACHED WARRANTY CHART

12/7/00: Information has been scarcs nince NACG project rat out — now, Saginaw project has been pulling
aﬂufﬂ:emmbutoﬂylhnihdhﬁwmﬁunhﬂnhmﬂdslwlhhhmmw

Action: Update warsanty chart for the Lateat returns- Willeite V14

Dﬂuﬁﬂmﬁumdngpmwmmimﬂﬂnhmﬂm—WMMH
MmWhmmmﬂfﬁmhmﬂ#ﬂmm—myn

12) Vahicls Analysis

Agtlon= mumm.mmmmmmmmpmﬂﬂww Dulphi
engineering. - D. Peacy 2/8/00 _

113

13} Vekhicle lovel Sheinin study

2/8400: Umpuiwnmdﬁ'omnnﬂingﬁmm-mofwﬁchpﬂt---

1/18/00: Ttam will be closed since project eppears 10 be unfsasiblc gt this time,

12/7: Still attemmpting to locste WOW vekicles for analysis

Acton: Close-out

14} Bowling Green EC]L. Faituree

2{20/00 ; One of fhe Bowling Green rohamad parts were teatad at Invensys on the naw dats acquisition
system. Itmktudi!.ﬂﬂujduwithmpmblm....Thuputwﬂlﬁcre-tuudmwmuﬂumlmm
bemn added into the wystem.
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215/00: Contarninants were found in 3 ECLs returned fiom Bowling Green in Nov 99.. ... The source of
the contamminant, water and ofl, Is wiknown. The current deaign roquires greass, which cannct be
M.mmmﬂmmmmmmmmpmwmamm
cantact.. ... One NTE was relumad from Bowling Green (the vehicle fault was not idontified on the pext)
and will bo put o the date acquisition rystem for analysis.

2/1/00: Suresh, Bowling Grean elsctrical quallty engineer, i working on (Z) more vehiclea with ECL
faults. One was found fo have s BCL with » lock bolt shuck balf-wsy between lock and un-lock. The 2*
valticle had a fail onghle fanlt (rcbound?). The ECL has uot been changed yot. «- - - - - Inveraya is still
waitng for the final report from Omron, 10 ¢lose ont the November 99 Bowling Green isgue.

1/25/00; Theare was a bad internal reley in the BCM returned from Bowliig Cirean causing the BCL filure
condition. The D72 relay from the BCM was sent back to Siemens fot further teating. Tha part was found
t0 have excoasive cpoxy Md-in. For corrective action, st sthibute gage wae added to the process to control
torminal alignment. . ... Of the (3) column ECL rotvms from Bowling CGresn, 1 of 3 parts had high
reaistunce {gelf correoting high resistance where the rosistencs would drop as the part was cyeled). The part
wia sent to Omron for further analysis. Praliminary analysia sinted the part appeard to be norwmml The other
two parta checked to be NTF. Subanqumﬂy,thcpuh(ﬂlﬂru}mamthhpmﬁrfm&humhﬁm
[2/7/00: Bowling Green has had & vehicle with BCL failwes during the month of November. 4 vehicles
axtibited the fall snsble conditon (1 suapectod wire pinch nnder slrouds and 3 suspectsd foedback switch
imuu].lwhidnhadahudﬁﬂinﬂ:BCM.Hdlvdﬂ:hmmspmﬁhhnwaMmmlnhy
{mndﬂionﬁmdimslfwhmﬂmrahymimdmunﬂydmppnd}.

Action: Provide resulis of Bowling Green NTF part an data acquisition sct-up (with relay) — Willetrs- 2/14

Thanks for everyons's perticipation.

Regards,

Dave Lach

B10-758-7782 (8-333-TTE2)
david.r.lach&@gm.com
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Next Meedine
Tues, Mar 6th, 3-4, Most-me-line #888-221-0133 1 pass code 420831

{The seme moet-mo-line has besn established for asch Tusaday fiom 3-4 p.m. through
March 13th, 2000 — a0 pat it & your plannersl)

Toam Membery: (* indloatca participation in the 2/25/00 mesting)

* Diavid Lach (D=8) * Al Adams (GB) Dave Peacy (GM) Jim Danshy {GM}
Shilpan Amin (GM) Scrvico Readiness TRD  * Jim Ronlean (D-S) * Srys Chiniredlli (M)
Ricardo Pastor (D-5) Hen Leo (G} Eric Finn (GM) * Siprpe Dgvim {Invencys)
Bob Larsen (D-5) Steve Locie (D-I) * Tim Willette (fovensys) * Andy Brezms (GM)
ECL Isungy

1) ECL Rebonnd
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Action Provida findings from BOB and ‘WOW sooticned peria - . Ronlean 3/7
Provide comective artion / timig for housing stop screw Loceening — T, Willatts / 8. Davis 3/7
How mach clamp Load 1s required on upatnp acrew for finctionalliy? - 8. Davia 37
Dm:mhmﬂhadhelpmnummdmmhhd?—ﬂ.mm4

%) ECL Dursbility Binding
2/29/0 — The high speed camens will arrive in Saginaw, today. Jim Roulean will be looking for time
duration of impact with tha kigh speed videa. . . .. . Extrna! relays weore scnt out and received by

Forvetrys. The first zat of 24 (mostly) producticn parts has completed durability testing with the new dats
acquizltion system and arc currently being anatyzed, Andy Brenz would liks $o see scops traces.. . ...
The load cells (st the bearings) heve boen moetved snd 80% of the fixturo is complets. Load cell datn will
bo aveilahle next week. . . . . Engineers USA will not be contracied to develop chitch sohutions, UTS wilk
b aaled 10 i ities instoad -
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Action: Hﬁ%ﬁnﬂiﬂ@ﬁmmﬂwnfpﬂﬁnndu"ﬁgﬁm&dm“ - Roulean 36
Pmﬁduﬁnﬁn;nﬁm(ﬂi}pmmmdmmmmuhiﬁmqm—mﬁ—m
Pmﬂﬁﬂioﬂﬂﬂmatawtuﬁnﬂy&mﬂdulw.mlﬂnﬂ]—nwh—ﬂﬁ
mmmmmmﬁuﬁwmmmm-mmsm
&mwmumdnmm&nmw—m-m
Provide findings for clutch packaging und development testing — Davis — 3/6

3)  Amiytioal Modeling

229400 mmmmﬁummmmmmmmmm
ansigned to the project. Fromt fhe saxdien completed o date, the worm gear imterface has baen found to be
quites robuat, with very Little change in pitch angle at inferance oxtremes. The sindics still will attespd i
describa the switch event gt max matrrial conditions, , . . A pa-solid was completed fior the: vector
analysis, bt necds 1o be sent to an ontsids firm for ro-coufignring. The imitial work will focms an the
leadscrew itvelf, hooraver, the full screrw model may bo later,
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Action:
Pm#i;daﬁndinalf:}r&n%—athmlphofmimhm —J, Roulean 3/13/00
Provide fmdings wmmdyﬁmlvmm'ﬁl—lﬂmﬂmnﬂm
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. Aotion: Provide status of tests comparing a SPST relay io 2 SPDT relay {rcbound pantx) — B.Loo 36
Provide findings from vehicls installgtion of SPDT relay - A. Brenz 346
Meagire screw torgues o (3) rehound parts (by tightening) — B. Lee 3/6
Provide status of testing on MPG pro-April '98 parts # 2-4 — B. Lee 3/6
Perform SIMICAR. testing on NTF warranty parts - B, Les — 3/13

]
]
Service | Dealerghip [nterfaee
S
]
Wamanty

8) Latest (35 of 12/1) Month of build IPTV

b
§
5
E
:
|
d
]
:

|
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Antion: Updlhwmﬂfﬂhﬂtfoﬂh&lﬂﬂtmmn-wmmﬂ
mmmmmwm-wmm
Determine root oeLmEs ﬁxlwﬁohhoﬂngmtufmmhmﬂ#nfmpmvwmﬂbafﬁ
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. 12) Vehicle Avalysis

13) Vebicle level Shainin study

Action: Cloe-pat

14) Bowling Gresn ECL Failures

2/29/00 : Ome of the Bowling Green retusid parts were teated ot Invenays on the new datn acquisition
system. It complated 4,200 cycles with no problara. . . . The part will be re-teated now that the relays bave

Actien: Provide resulis of Bowling Green NTF part on dats acquisition sct-up (with relay) — Willotte- 3/6

Thanks for everyons™s participation

Rogarda,
Deve Lach
810-768-7762 (8-333-7762)

. david.r.lach@gm.com
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-Car E Tenm oipg ~ 00
Negt Mecting
Tus, Feh 29thd, 3-4, Meet-me-line #8858-221-0133 ; pars codle 410832
ﬁbmmﬂﬂ-ﬂ-ﬁmhshmnﬂﬂhhdfnrudlwmz-dp.mﬂmuﬂ
March 14th, 2000 — go put it in your plamersl)

Tega Membegs! (* indicates participation in the 2/22/00 mesting)

* Dyvid Lach (D-5) * Al Adame (GM) Dave Peacy (GM) Jim Danabiy {GM)
Shilpan Amin (GM) Servics Readinesy TBD  * Jim Ronlean {D-5) * Surya Chinimilli {GM}
Ricardo Pastor (D-8)  * Ben Lee (GM) Eric Rinn (GM) Siteve Davia (Invensye)
* Bob Larsen (D-%) Steve Loche (D-1)) * Tim Willetts (Imvoasys) * Andy Breoma (Gi)

ECL Jgaucs
1} ECL Bebound

mm,udmmmﬂﬂmmumm"..mmnmmmwmmmz"
set 50% - nsed %" washer to - verify caloulated - - - rehonne va # of cyciss, as bolt becames Loose, upper
bearing is aliowsd to move, lash additional movormont

215700 Tmnfwﬂupbuhhmthmmﬂnmﬂhtuhufmnmﬁym In tho past, we have
sscn that booseness of bolt could canse rebound or bind, Root cause 1s undmown at this time - crmare if zine
carting i creeping or the holt i juit backing off it's torqued Parts are on cdurability st to holp determine
Toot cawse, hmmﬂhmmﬁmfhwmmmm.
Thi 5 issue hamm't been noticed befora i ofher wermnty refurms, however, fhe bolt torque hasa™t been
measrod in previous Teturns, either. 100% of Last wasranty retuens, 70 owt of 70, below bottem of spec,
appraoximately 20 were congidered looge. .... BOB mnd WOW Shainin parts have been verified. A hole will
hm&hhmﬁ;dhﬁhﬂﬂﬂuﬂﬂﬂWMhm&uﬁrmmbﬂhjecndintuﬂmunit.

F
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Athon: Pruvﬂummnpﬂhufﬂﬂﬂmdmmmmm-lmm
Provide roat cause for housing stop screw loossning — T. Willettes 2/22

2) ECL Dumbility Binding
23400 No feedback on high speed camers — Dr. Park could not gt wny infb - - looking peimarlly for
rabumdpi:ﬂﬂ;.dm:ﬁmofﬂm&nmﬁhmwﬁwhiﬂmthmﬂoftawhﬂuu == =Data

acquinttion teat sc-up complietn, 20 relays pent aut from Saginew 2/21 to Inveasys — full vehicks logio
should be now availabls - - some failures have occurred with set-up - - -testing both software st new
mmwmbmwhthw---WU&mhhnﬂthmvmim
n centrigunl hrake or other clutch designs

271 500 — Some high speed video has been run (on a trial basis). The camers will be pvailable agein next

in. Details for the load call will be completed by 2/16 — load cells TBD.... Bumper rebound parts not yet
umdmdmmhmwmm..ﬂﬂﬂhwnpmﬂmmhmmmﬂm
lemmhﬂuudmhnpeaﬂmdmgnmkhofﬂnmﬁﬂ.mhmm o A
umiﬂ:plnlnmhhlbmhﬂt-mh-hmmhﬁmmﬁﬂhwuﬁmmﬂmdufmh. Viscous
chatches aleo heing considersd, A cenirifagal brake concept ia also being developed. - has & more
promissing failre mode than chateh daigna. An ontzide design source i being songht after to degs
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i camern” - Roulean 2/29
Actlon: Provide findings fromreview of fuiled parts nnder “high speed st
Pravide stats of data acquisition being added to durability teat sctup — N avia 2129
Pravido toat resunlts messmring impact force of leadscrew camicr en ECL bearings avia
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Provide findings for the mecasurements of rebound with the clsstomeric bummpwer — Davis —2/22
Provide/order (30) sxternal relays for toating st Invensys — Lach — 2/22
Provitk: findings for ¢hutch packaging and development testing -- Davia — 2/22

3) Analytical Modeling

2733/00: All the software is now evailable to do FEA work — all of the modules heve been. pravided to Dr.
Park, load cell datn wikl help - — flex of lead scrow pitching nat is cansing problem, worm/worm probably
nat the probleme, from parametric analyats, nnder max/min soparation not & problem, pressure: mgle
doean't changs nmuch more thatn 1-2° wnder shifting, gear intorface not likely to bind , banding sorow,
bandingunmuid:,puﬂingaputnnﬂ::uﬁw.shppﬁ:gmupamp(mm—wmtma}orﬂaﬁng---
moaxfmin switch events just started, looking st max/min switch ovents- reaulis by next wock
241500 - Nomingl casas for parametric analysis have been modelled (108 mm) clearance between
leadectew and caerier pitch diameters at nominal case. (493 o) clesoangs stmex case, Mininemm and
curvent produstion combinstions ara to be completed next. ... Sotme modslling complets with UTS
saftwrare. mmpﬂmwmmmmeﬂmﬂmﬁmﬁzmmm




. Action: Provids mitial findings from the solid model parametric amlysis —J. Roulcan 2/22/00
Pravide findings of the BCL gesrtrain analytical vectar analysis — J. Roulea 2/2280

Elr |||

# +

B
:
;

2/2300: Ben's on vacstion — electrical contimring sdithonal vehicle level anayais — to be done in a vehicle
— {10} parts Jason Summp production parta -— - With (3) in muail, nm in normal aystem, then check with
. singls pols, double throw — tighten sap acrew an known rebound pert, ean b anfofft - - - veicle lovel
evaluation with current prod ECL just to check feasibility - - - spike mitng single pole, double throw -
ahrewady a thick spick without resly ar current production, if anything, could bo larger — Al to bave lab
check pouk apikea — no issues 1f laes tmn current
2/15AX): Teeting of the first sct of production ECLa has been completod. (1) of tha cronic rebownd parta
wis evalnatad with normal BCM production software and new rely (gingle pole doubls throw relay). No
Biilucea acourred with tha nevw relay after 10,000 cycles. The intent 1a to look et ueing this relay to sdd a
suall Jevel of dynamic beaking, simitar to the pre-April 98 vehicle handware set-up. There woulkd be no
changs to the BCM softwars, just the addition of « new relay and u wire. Soft tranuients mxe belng sccn
with thix new sei-up afher the mlook event. Can we add & resinior in-Hie %0 Alber noise?...... {1} of {10}
mpmdmﬁmpuﬁmpuonmﬁmﬁndwﬂupmmmmmpmbm occiarred through
lg,ﬂmwu.....;&potﬁmufﬂ:emjlnnphﬁptllﬂﬂwuduﬂuﬂndifhmuinﬂuﬂhiclc
elsciical machenization, which “nn-nmaked” the rebound issue. The regt is probably attributed to the
wltch actontor quality apill ..... Invensys will send Ben Lasa {6) rebound parts from wartanty for teating st
ths (B elootrica] Iab, cormparing the cnrent prodoction with the new singls pole, doubls throw relay.. ..
Uﬂhmmwﬁwﬂ,ﬂmﬂhepnnmingﬂmprmmmmﬁphmhuwmnﬂm)mbnm
Mnmmmmmmmmmmmmmmhm
donble throw 191 for
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Action: Mﬁﬁmﬂuﬁm&mmpm.#ofqﬂummmm-n.mm :

Send ( 'nmdmmwmmﬂ.mforwﬂmﬁmufmrohy—twmm
Provide staius of besting on MPG pre-April '98 paris # 2-4 — B, Lee 3/6
Pocform SIMICAR testing on NTF warrmnty paris — B. Lee — 313

Scrvice / Denlogshin Interfice
£y Dealership calls ic Servics Readiness
Action: 'Who {s Don Begin'y replacement - D. Peacy 2/1

65% of can betwesn
0-500 mil=y 15% 15 500-3000, lﬁlmmmﬂﬂﬂm———iﬁﬂ%nﬂnﬂlﬂ-um
in Califoynia - - - - 445 of all cars service light only, 32% said colunm waz locked — wouldn’t mnleack, 2%
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paid it wouldn't lock when it wae suppoasd to lock, 5% stall when shifted, 4% dead battery, 3% wouldn't
%% undeterorined 81 calls tntal on 2000 Corvetteas

Acticn: Provide the latest month of build warcanty data — Fimm — 3/L100

|

11) Wananty rebums

2/22/00 — 1o other trends for wamanty eardowna — relaxing into £t or group, menuf looking at ways to

permmnently fix switch down, heat siake, epoxy, laser weld — -

2/15/00: Tnvensys ia contimuing to soalyze wartanty. Movement of the terminal disc ssesmblisy was soon

on a small (3) % of warmanty parts — 008-010" Are they backing out due to cycling? Or iait & production
. ipgua’? ity info on cutrent production shows no - -
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M%ﬁwwﬂmmm-wmm
Detetraing & for switch backing ont of cover for moall # of warmnty parts — Willese 2/22
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Action: Provide slatua of findings for (2) Jazi "0C vehiclen st Bowling Green with ECL faults — Danahy 2/8
Provide results of Bowling Green NTF part on datz acquisition set-up —Davis 2/29

Thanks for everyone's participation.

Ragnrda,
Dave Lach

840-768-7762 (8-333-7762)
david r.lach@grm.com
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@ oo TukTem Mg - Vi
Negt Meoting
Tues, Feb 22i0d, 3-4, Mest-me-line #858-221-0133 ; pasa code 420832
m:mmt-m-lt:huhmumbﬁlhu&ﬁxamhhudqrﬂ'm34pmthw;h

March 14th, 2000 — 20 put it in your plammer!)

Toam Megers: (* indicates partizipation in the 2/1/00 mecting)

* David Lach (D-8) w Al Adnms (GM) Dave Peacy (GM) Fira Danshy (GM)
Shilpan Atln (GM}  Secvies Readiness TBD  # Jim Roulean (D-5)  * Surys Chinimilli (GM)
Ricardo Pastor {D-8)  * B Las (GM) * Eric Fim (GB) * Steve Davin (Invensys)
Boh Laxsen {D-5) Stave Loche (D-D) * Tim Willatte {Invenays)

EC], Lazuen

1)} BCL Bebound
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Action: Provide stutud update of BOB and WOW component segrch studies - J, Roolem 2/22
Pravide root cmme for housing etop acrew loasening — T, Willsttes 2/22

2} ECL Durshility Binding
2/15/00 — Some high speed video haa boen run (on 2 trial badis). The cartéea will be avaflahle again next
week for further imvestigation, Lisile information was taken during the first ronning as it was hard to tell &
whole lat. Tho psart being uacd for analysis Is the ECL that stack balf way during tosting at the GM
ehmkﬂhh....ﬂmpm&mmmﬁngmmmudwiﬂlmummmﬂiﬁmm

. Awaiting relsys from Dave Lach to fully comploto toes setzp, (24) produstion parts will be put right o
teet, when the sst-up is completed. ....... mmmm.zmmmmmmm
screw loading on the leadscrew bearings. Tha lnad cells bave been ordered, but will take some time to get
in Dictnila for the load cell will ba completed by 2/16 — load calla TBD. .., Bumper rebotind parts not yet
sarted, some date will be availabls by pext week., ..Stlll have n problem packeging choich dosigns, Jim
Wh%ntmmmdmmm&mmmmm A
oomlrifugal chutch hiss besn built — works - but clutch size won't illow slippage st end of stroles, Viscous
clutches also being coasidered. A canirifugn] brake concept i1 also being doveloped. - has & mors
promissing faibure mode than clutch daxigns. An outyide deglgn govree i belng sought after 4o design
choch.... .. Mmﬂmﬁumﬁnmﬁﬂuﬁmmmnmmmm&m

ﬂmhhﬂﬂﬁwhmﬁrmﬂuhdﬂﬂuﬂmﬁ(@mmm

software). M,WMmhmdhmm:mmmmhh

o cvalmate effsctivoncsa co
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Action: Provide findings from review of failod parts nnder “high spoed camers” - Roulesu 2/29
. Pravido statns of data soquisition being added to durability test sobup — Diavia — 2/22 -
Provide tast results menniing impact fores of lesdscrew earrier on ECL bearings — Davia 223
Pravide findings for the messsrements of rebound with elsatomeric bumper — Davis - 2/22
Providefonder (30} external relays for testing st Trvenayn -- Lach — 2/22
Provide findings for cinich packaging and development testing — Dwvis — 222 *

3) Analytical Modeling

2/15/00 — Nominal cases for parametric soalyzis have been modelied (108 mm) clesrance betwesn
leadscrew and oarrder pitch dismeders at nominal case, (493 mm) cloarmnos At 1AX cae, Minlamum wnd
current production combinations are o be completed next ... Bome modslling complete with TUTS
enftwarn. mmmﬁmmmwmmmn(mﬁmuummm

and temp).
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Actiot: Provide inftiaf fiiings from the sold model parsmedric anslysls — 1. Routesn 2/22//00
mwufmmmmmmmq.mﬂum

I |
. T
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GM Elecirical Lub Teating

&) SIMICAR tasting
2/15/00: Testing of the first set of production ECLs has been complsted. (1) of the cronic rebound parts
wns svalmird with nemal BCM production software and new relay (eingle pols dogble throw relay}. No
failures ocourrsd with the new relay after 10,000 cycles, The intent is to ook at using this relay to sdd a
amall Level of dynamic braking, similar to the pre-Apell 98 vehicle hardwere sct-up. Thers wonld bo no
change to the BOM saftware, just the addition of a new relay and s wire. Saft transiomty arc being acon

with this new sct-up after the unlock event. Can we sdd & reeisiar in-line to fiter noise?...... {1) of (13}
mpmdncﬁmmﬁmputmﬂﬂn&ﬁﬁ:dmﬂupmﬂmﬁmmﬂmmlmmﬂumgh
19,000 cycles.. ... A partion of the wamrenty jump in April 98 was dns to the diffeconces in the vehicle
electrical mochanizstion, which “un-tnanked" the rebound isme, The rest is probably stiribmied to the

switch actnator quality spill ... Iveasya orill send Ben Las (6) rebound parta from waeraity for testing at
the M slecirical b, comparing the current production with the new singls pals, double throw relay..... .
Unﬁlﬁapettuucrcuniwd,Bmmiﬂkmpmuingﬂ:epmdmﬁmwtnpmmhnwmnyufﬂﬁ]rdmund.
Maemwmmmmﬂmmmummmmmpm
acatnent for amy BOM softwars changes

=D

CLO3-004b-123




o [

Action: Provide test results of current production parts, # of cyclsy 1o induce rebound — B Lee 2/22
Emd{ﬁ)mbmnﬂwmmnrpmm&mﬁxmhnﬁmufmwmhy—t Willettz 2722
Provide stams of teating on MPG pre-April 98 parts # 2-4 ~ B. Les 3/6
Perform SIMICAR testing cn NTF warmanty parts = B. Loe - 3/13

Bervice | Deglership Interiace
B) Dnlorshipcn]lltnsu-vi;unudhm

Action: Whe is Dom Begin's replacement - I, Peacy 2/1

Warcanty
9) Latest (as of 12/1) Month of build IPTV

Action: Provide the Latest teath of build warrnty dats — Finn — 3/1/00

—
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2/15/00: Iovensys ia continuing to analyze warranty. Moveinent of the terminal disc asscriblios waa ncen
un o mmall {3} % of warmanty parts — 008-010" Are thoy backing out due to cycling? Oc n it a production
nalbili raduction ghows no problemn

Artion: Update warranty chut fir the Latoat robums- Willette 3/6
Provide findings for dinsensional layout of NTF wammnty paris — Willette 2/22
Determine root canse for switch backing out of cover for emall #ufmmtyrparhw?fiﬂmm

12) Vehiclk Analysls

Actlon: Cemtinue to search for 8 vehicle with repsat ECL replacementy foc potantial buy-back by Delphi-
sngineering, - D, Pancy 28000

.Hhs

13) Vehicle lovel Shainin study
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Action: Cam we use fhe current prodaction “fuil ensble” car 1t Bowling Green as a WOW?  Swap in and

ot pre-April 58 components? — Dasahy — 2/8

14) Bowling Green ECL Frifnres

2715/ Coninrinsats wers found in 3 BCLa retumed from Bowling Green in Nov 99..... The some of
the contsminant, water and odl, is unknows, The current design requires grease, which cannot be
clininated, The next generation ECL conld possibly climinate the grease, possibly with a wiping type
camact..... Obe NTF was returned from Bowling Green (the vehicls fault was ot identified ou the parf)

Action: Provide statna of findings for (2) Jan "00 vehicles st Bowling Green with BCL fanltd — Danshry 2/8
Provide results of Bowling Green NTF part on data soquisition setap — Davia 2729

Regards,
Dave Lach
B10-758-7762 (8-333.7762)

devid.r.lpchggm.com
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@ yoorc TenTeambMimse-zmn

Me
Tues, Feb 8th, 3-4, Meet-ic-Jine #888-221-0133 ; pass eode 420832

' (The sams mact-me-lie haa been established for cach Tuesday from 3-4 p.m. throughh
March 14th, 2000 — ao paut it in your planneral)

Tegm Metnbers: (* indicatss participation in the 1/25/00 meeting)

* David Lach (D-5) “ Al Adems (GM]} Duve Paacy {GM) * Tim Danahy {GM)
* Shilpen Amin (GM)  Service Readinoss TBD  * Jim Roalsau (D-S) Surya Chinin¥lli (GM)
* Ricando Pastor (D-5)  “ Ben Lee (GM) Erie Firm {GM) * Steve Davia (Fasco)
* ¥iob Larsen {D-5) * Stava Loche (D-D) * Tim Willstte (Fasco)

ECL Tmqes

1) ECL Rebound

2/8400: (3]Wﬂanrhmmﬂnblc-li:nh:hkctn{l}BUBndwowwriﬁubnmd—fauufﬁqlﬁd
epoxy - then tear apart — FE22 for report
2/1700: Dave Lach t pick the part from Ben — Titn W sent 2 parts to Sag— 10 others availabls if nesdsd
{out of warmanty refurens). From the Fasco smdiss — rebaund seerma to be affected by wear — ety subtls
Mmmem-nmmmmm-umtmmmu-mm
. t0 be updated with reboumd height — this week — by Friday .
1/25100: Iimkmhmhnmqumdthntwumbmmdpﬂﬁmw,fmndbyﬂmluﬂmmm
Fasco for analysls) be sent from Fasca to Saginaw for wsc 42 WOW perta. In addition, 2 of the 3
mmmwhmmmmMMmsmwammmsmﬂhm@
ﬂm:ﬂ::WDWparhmmohmd,ﬂ:nphnhhinjuctqmintnmcwmﬂmdmﬂﬂﬂmt,ﬂﬁwﬂl
securs fhe intormal BCL components in place, aot allowing tovament during the disaaembly
PIOGSMA....... .o A prodnction ron found no differencs in rebovnd among 18 parts.......... During
dimwmﬂynfamuf&:mtym{mhdhhwmmd}immhdﬁnmofﬂmhd
sorows have excessive porosity. To undarstand the sffects of poroaity an rebound (and torsicnsl rigidity),
Mhmmmwmdm,mwﬁmmﬂ'w. Once
meanroments are commplle, the porta will be sectioned to look for porosity. .......- As mentiomad in the
imimtcs lnst week, teating has been completed compering rebaund versms pulss tire. The Gadings will be
surmarized In 2 repoct by the end of the week. It apposms that the new production pacts are Hghter then
perts with cycles on them, possibly explaining a differeacs inxebound. Al parts were all ron at room

fearperature.
1712400 Focua will be to look for WOW robomnd parts throngh the latest warranty returne. The design
stacks of the ECL mirrogwikh actuator are being re-done, Steve Divis is working theough Mark Abby at
Delphi S to datail sut the stack Limits of the microswitch eventa. In addition, 1 Omwon lever type
mﬁmpmmmmmmw&hmmﬂmmmmm
hovsing reducing sctuntor sinclkeap. The concept is promistpg, bowover, needs firther developmest, Fasco
mwmwmmmmmmmmﬂtmmmwlwpm
length (i.e. 100 ma, 200 ma —cmvent production, 300 ma, 400 my, 500 ma, sl 600 nw), The resultn willhe
shared at the 1/25 meeting, SER GM ELECTRICAL LAB TESTING for vehicls level pulae kength
mtudics,
12/7/99: BOB and WOW sanpies were reccived, however, not coough variation existad botween groupe.
. Green Y is being measured aa the diffarence between bottom out and rebound. Alternate WOW ssnpiles
will be nsed from warranty. Review of (2) sarfier component sesrch attempts indicates that RED X may be

CLO3-004b-127




in the crimping operation Amuhmhnmmmim:WDWwﬂlbempmmdbyuhminxﬂm
upstop -~ to altse gear tooth engagerment.

Action: Provide Sintns Update of BOB and WOW oemponeut sesrch studies - J. Roulean 2/8

Pmﬁde{!}wmymnnmdm-uﬂibiﬁn;mbmdm Saginew for Shainin etudy—S.Davia 2/1
Prmridc[!}pmdunﬁunEﬂlsexh:‘biﬂnambmmdeqimwfor Shainin study — B. Lea/Lach 2/1

2) RCL Dubility Binding

puh---anghaoringjud@maﬂtmttuholpmbmmd--ﬂpﬂm#l , mochanisms {clutchas being added to
BCL), Mshmd,muﬂph;mm---WWmhm&hd
— noed big fix, und to detormine how much

o
;

1725/00: Tuﬁﬂghuhemwmphhdenhnﬁnghhmdﬁgnmﬂsmmtpmﬁmﬁm (3]
pmdwﬁmmitsbumd.whﬂa(l}bumpuputbumdnﬂs,um}mlu. Jim and Sweve arc stith svaluating
ﬂﬂkﬁmufuﬁycﬂmhduipmdwiﬂprm“ﬂwﬂnddwdmphnnm‘uk'u
mecting.......... A slip chutch part has been nomde and put on fest. Hilf of the test was ran in heat The
pmhnﬂanﬁrulydﬁisnmm.dmdmﬂmﬁmﬁomlﬂy. Motor atalling was ocourting at
wmmmm,mm;wmhm Curremtly, the part hea run

informration form the high spesd camers mmalysie, An outgide somrce will be sought to expedite the
photography. hﬁdﬁm,ﬂmluwmhuuﬁgmﬂupmuﬁyufmhmdmﬁﬂlhhmm
the photograplty...coeiir Almdwﬂisbdngut—mhyFmtnmquniuimﬂﬁm&inﬂn
tha ECL. The information will be used in conjuction with the anatytical voctor enalysis...... .. Teat
w&hmﬁmhmrwgwummhmmerant
wock. moquipmmwﬂlhmdhmﬁm:mm.mimhmmmﬂnmmamﬁm
cycling, similar 1o e GM SIMICAR sedup.

1/18/95; mmhmpum“mmdputmtnﬁnpmﬂlm. Fasco’s teeting
W@M}Mmﬂﬁnuﬂnﬂﬂmmmmm
equipzaent is on urdsr which will allow dath aequisition throughout the dprability cycla — dus eud of Jaa 00.
mmmmmwm-mumymmmgm}
mntynr(ﬂmmmwmmmmm The parts are cycled
mder & constant temperaturs of 85° C snd a voltage of 12V, To date, two production ECLa out of slx
filed due to gearimin binding. One BCL with m elsatameric bnmper bound mad Tater regtarted at 47,000
cyclea Ammﬁwnfﬂmhchliplmhnhgdaﬂlupadﬂpuliﬂudaﬁpﬂmﬁm. In addition, high
spudnmmuljﬂs'm]lhuut-waﬂmuu"dmﬂ" the binding event.

12/7/99: New slastommeric bumpers ere doe in by 12/17. Machined bumper housings have already beon
completed. wammmmmmhhmmﬁmmm
mergy without allowing geartrain to rebound back. wuwﬂlﬂnhmndnnFm’idmmm
M{mmmwmzm—mmm@mmwﬂh
makes it difficult to monitor seritch stats during testing.

Action: Detal and priatitize geartratn binding corrective sction plans — Roulomw/Davis 21
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Provide findings from review of failed parts under "high specd camera™ - Rouleau 271
Provids st ufdaummuﬁmbohgaddudmauahﬂiurmm-mm—m

Provide toat results measuring impact forcs of isadscrew carrier on BCL beatings — Davis 2/1
mﬁmmﬂummuofmmmmmmhm-mm—mn
Provide/order (30} exiomal reluys for testing wt Fasca — Lach — 2/1

?;} Analytica! Modeling

2/1/00: 3-D afl commplste excopt 2 princes, hag st upstop, hag by this pm, up-stap to ex cuteide 1ab by next
Friday - -, min, mean, and curent production - - - gwitch tirming and geattrain interface - - wanlta early
MMMMMWH&M@MMMHpmMMMIWM—M
Finzs of the 2 gears — tight or looso — pext tues - - — gear goometry modelling is undecway, UTS eoftorare
bdnghudadnnhm:hﬂﬁmchmﬂaﬁngwhﬂhnppmupiﬁhdimu&nmnpmtwhthappmm
ﬁxmmhrmmmath-mﬂngfmmahuﬂdpup.duﬁmmﬂhﬁmﬁdmnfpm
1/25/00: Solid models have been doveloped to perform the parwmetric anatysis, Currently the degigner is
i mdmhpingﬂumxhﬁnmdiﬁnm.lﬂuﬂ!ufpmdmﬂmpuh{bmhmm
pmdncﬁnn}hwnhnmmhmdmdﬂllh&hmmpﬂﬂﬂdiﬂuﬁupnmﬁicmﬂyﬂa. The analyaia will
analyza both the gearirain snd switch functinn. Part farndlica are to be created carly next week.......... The
Mmﬂphwnjmhwuiﬁnsmhhadmwmmdahﬁmﬂm'amﬁngb&&mﬂmbu
oompletad
1/19/99: P X Park had been out of the office for an extended period since before Christmss break, The
sxatytical modal will be worked on with his return. Calcnlations for g alip-clatch design have been
completed. m@mummmmuanMnmmmshhmm
requiremnents tneide the Jad acrew. Befors Chrigtmeas, filed parts weta malyzed to loak fiar sty localized
Tobrication {ssuea, mwmmhmmwmmmmdwk
for fhia part. The stiffnets af the worm gear lead sceew material (Acetal) is reduced by ~50% when
mhm&ﬁmmquﬂ“qwﬁhm&gmmmmm
dursbility teating st high tomperaturos. Alternate load ecrew matorials have been pumuad in the past,
hnm,th:mmﬂﬂhmwhubomdhhmﬂnmmquhm&thapmtw
absorption, atiffnes, efficiency, etc...)
1277099 PLMtnmﬂudehiSndvmwddwdupmmmiadwohpingmuﬂyﬁmlmodﬂ
mmmﬂm@mmwmhmm Increased rcbustness will be aought
wmwmmﬂummmﬂm

Action: Provida initial findings froti the solid modst paramotric anafysia —J. Roulean ZIB/00
Mmﬂhmmmmmm—l.mm

4) Coutainment Testing

12/7/99: hﬂdulhtﬁnguﬂ!pnrhundﬂﬁnﬁwdﬂmrmlupummdmﬁihwu.

5) ECL Bebound Btack information

1277/99: The stack informmtion was provided early Janmary to Shdlpan Ammin for inclusion into NHTSA IR
TomIOnac.

Action: Close-out

GM Electrical Lab Testine
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6) SIMICAR testing

2/1/00: Ben Leo to reyend test summary (LN problosm) , ron part overnight, 5041 cycleano , 5000 cycles
no problem - ﬁadmhngﬂnnﬂ:aﬁmﬁnﬂﬂldnpuﬂunthummudﬂipﬂu way the relay= flip the -
dmmpmmmmdmﬁmuumhyhﬁnmqﬂﬁmﬂmﬁ:mmﬂmhﬂ"-uhnﬂur
the unleok, the BCM seew ground for 60 meac, then open - «—- - now software open for 60 maec - --
electrically it doesn’t maks sense, —- Ben to really zogen in on gurront — comosion of contects with not
mmwmm-wmmdﬂ.mm—mmiWﬂmt -
open queation to Packard — frictianal element? Geare closer togothar? Inductive effiects, closing nat cmch
of an in-rush , cloger you will creats a voltage - - - difforent Telay??? High specd camera ot gm lab — TBD
---pre April 98 --
1/25/00: Ben Les tn asnd out a recent test summmary tomemow (1/26), which will be passed on to the
-y S The first MPG pro-Apeil 98 part was rum over the weskend, but lab had & ahut dewn. The
peart had 19,000 cycles on # but no conclasionn shonld be muade from tha test. The part wea nm sgain on
Mmyﬁmﬂmuwmma,mmummmdwmm The part wan restarted
and atoppod & 2 time after 213 cycles dus to sxcensive rebound. The 2 MPG pre-April 98 part was put
on tast and is surrently nmning with 400+ cycley.......... Al Jim, and Steve, had & conversation s fow
whngndimdngﬁedm&hﬂquﬁmdiﬂbrmmhaﬁmmﬂnﬁmﬂrﬁpﬂﬂtﬂaym. Priog to
mggmumﬁhmmmm(mmmmmﬁmmmmmmdm
a high resistarice. With the post April 98 gystam, both sides of the relny recaive an open circuit Thelr
pmﬁnﬂmrynmdmhnmﬂ:ﬂhpmﬁprﬂﬂ!mmduupmﬁdnuﬁﬂnmmmfﬂmﬁm
dmping,hnwwu.itiapmhlblymtui;niﬁmntfmoﬁnﬂ:pmfhmﬁm Further discussion on this
npcicwiﬂumntmxtmk'umﬁng,aﬂuFum’lmbumdhﬁ;h!unmmmdﬂmmw
SIMICAR. tsst sunmoary are available.
1/18/99: Testing has been campleted evaluating the effoots of current hold time on rebonnd. (3) of (4) new
mwﬂmﬂmwﬂmm:mmmmm“ﬂﬂmmﬁmhmmﬂmmﬂﬁﬂm. (4}
puhhkmuﬂuﬂﬂﬁrdeﬁn;ﬂmmﬁwhiﬂuﬂﬁEﬂLbﬁlﬂdﬂp&mmAmﬂﬂﬂmmmmﬂy
schednlad for teating In sn effart to *validate’ the test procedure. Bob Larsen, Dwlphi SQA, is sending Ben
Lea 2 sumber of NTF warmanty parts for evaloation oo the SDMICAR sctup.
12/7/99: Production parta # 1-2 (¥) were nin on the SIMICAR sctup with po failures, Baseline parts #3-6
were mi Nﬂtpu'hunmtndﬂbupm#l-ﬂwhichmmwdﬂmm.hprﬂﬂﬂ MPG
vehiclea,
Action: Provide a test sammary of varying ACL motor ‘hold times® - B, Les 1226

Provida stxtus of testing on MPG pre-Apwil "98 parts ¥ 2-4 — B, Lae 2/1

Perform SIMICAR tsgting on NTF warmanty paris — B, Lee — 2/8

Tmmmm-m.bnnmmwmnwuwm
7y ECL temperatures
1277: Clasad - the C5 Cearvelte will ses 160-165° F at the shroud (71-74° C)

Service / Dealorship interface
8} Provide & lisking of recent BCL relatod dealership calls and root cavse findings

Action: Who 13 Don Begin's replacement - D, Peacy 2/1

Yarmmnuty

CLO3-004b-130




9) Latost (as of 12/4) Month of build IPTV

1/25/0%: Thnfnﬂuuﬁngilnmmu]rufzﬂﬂﬂmmiﬂumaﬁm,pmjmmdh 12 MIS. at 60%

qumﬂmnt
Lgbor Cods ET7501:
: 1391 TPTVY

Action: Provide lastest monfn of build warranty dats a3 of Fob 1% - Finn 2/1/00

(11)] Wamatity — problom definition tres

Action: Undezstand differonces botween G imfarmation (50/50 split for drive-in‘tow-in) and Delphi
infuxmation (8020 eplit ayoring drive-in or fail enable fault) — Larsen/Finn 2/1
Mote: plmmhutu:huﬁupﬁmtnﬂumwﬂutomulw fhls inmus —
Bob Lagecn, B-357-5675 ... Eric Fimm, 8-333-5430

11} Warmranty returis

2/1/00: Warranty data is atmchod -3mhhminuﬁrhhrhﬂd—ﬁmmhlmunlﬂhrmnapih
nlnwmlﬁﬂﬁﬂupﬁtmmnhmmd--lmihhiummﬂm

1/25/00: mmmmummmﬂms@mw. Theao parts will be analyzed and
hﬂﬂdhmﬁewmmuhmmmmﬂ:maﬁnsmﬂﬂ ......... Bight NTF ECLa from the last batch of
mﬂyrﬁrﬂmh&hﬁﬂﬁﬂﬂl&cﬂﬂuﬁhﬁdmﬁﬁlﬂﬁrm Iny addition, most of the
mmmmmtﬁnmmﬂymmmmmmmmmm
om any switch relatad isguea The warramty 1ab at Fascy can proccal 40 parte per week Approxhinately
{lzﬂ]puuhwbmmaddnhtuﬂmuthhpoint .......... The following summarizes the
prc]imjwjruﬁluﬁnﬂ{fmml"m} of the Isteat {47) wamreniy robams:

‘No Trouble Found 6%
Rrboand 11
Actuator Problem 6%

Switch Point Prohlem 4%

lllﬂm-madﬁﬁumliﬂmﬂnhwhmﬂmmsmwmm. The majority of parts
wera NTF — although 10-15 putuuhibcilﬂd-rubuund. SEE. ATTACHED WARRANTY CHART

1247100: Information has been scarce since NAOG project ran out — 30w, Saginaw projoct has been pofling
mnfﬂnrmhmwﬁmﬁhdinﬁmnﬁmhuhmm“ﬂnbhmﬂnﬁnw

12) Vehicle Ammlyeis

Action: Mmmm;mﬂmmmmfmwmﬂw Delphi
cnginoering, - D, Peacy 2800
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Misc
13) Valsicle level Shainin sidy

1/18400: Ttems will be nmdlinmprnjeultappummhumfauihlﬂ at this time.
127 Sﬁﬂt&anpﬂngmwmifuﬂﬁduﬁnmﬂyﬁs

Action: Tloss—out

14) Bowling Groen ECL Faihures '
2/1/00: Sureeh at BG has (2) more fialures — 1 stuck in between — 2™ cither an aetuator or rebomd part —

waa sent to Ororon for further aralysia. Pruﬁnﬂmyml]uhm&ﬂnputuppammbnmmlmm
two parts checked to e NTF. Subsequantly, the parts {nﬂﬂuu]mmmlnpmﬁxﬁuﬂ:urmnlynia.
12/7/000: anlin;ﬂrmhuhndﬁwﬁnluwﬂhﬂmﬁihrummh:mﬂmfﬂmmhﬂ. 4 vehicles
nmbmmenﬂmhmdﬁmumdmmmmmmsmmm
inms},lwhichhdah:dfhﬂhﬂuﬂcm{,mdlﬂhichm:uaWﬁMthlhndmmdmhy
(nmdiﬁnnﬁxodihclfwhﬂntherchywiudmﬂydmppad}.

Actiom: Provids snslysis ranults of 3 BCLs reiurned to Sag/Fasco for intermitbent awitch ~Willectz 2/1
{microswiiches sext t Slemens in Tapan)

Thanks for sveryons's participation.
Regards,

Dava Lach
_A10-T58-7762 (B-333-7782)
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X- ECL T —

Next Mooting
Tues, Feb dith, 3-4, Meet-me-line #888-221-0133 ; pan code 420832

(Ihmmﬂ-mn—ﬁn:hibmuﬁbﬂﬂh&dﬁrud:wm34pmthmgh
March 14th, 2000 — so put it in your planners()
Team Membors) (* indicates participation in the 2/140( meeting)

* Dmvid Lach (D-5) * A1 Adame (GM) Dave Peacy (GM) Jim Danahy (GIV)
Shilpm Amin (GM)  Servico Readiness TED  * Jim Roulewa (D-§)  Surya Chinimilli (GM)

Ricardo Pastor (D-8)  * Bem Lae (GM) * Eric Finn (GM) * Steve Davis (Invenays)
Bob Lacsen (D-5) StovoLoche (D-D)  * Tim Willette (frvensye)

ECL Jpues

1} ECL Rebound

28700: (3) WOW parts ate available — Fim to take 1 (1) BOB and WOW verify rebound — full of Liquid
ppoxy — then tear apert — FE22 far report

/1A% Davo Miﬁﬂpﬁkﬂpﬁ:mﬂﬂngﬂﬂ.ﬂumﬂmlmhdaﬁmhﬁnhﬂmnfmmul
WOW pat, ... Tim Willette haa also gent 2 rebound parts from waersnty to Saginaw (2/1) for BOR/WOW
atadics. Ten ofher mobousd parts ars available, if needed (out of waranty retoms). .. Steve Davin .
presented the resulis of the Fasca robound shadiea varying curreat hold time. From the teats, rebound
secm to be affected by wear. Thens was ouly s very-subtle relationship betwsen rebound end pulac
length, Ahn,duﬁnguﬁng.ﬂwwudthtmutmhunndumedﬂmm.atﬂmd
temperstures, the rebounding did nod repent. This i3 contrary to iseting in the (M clectrical Iab.....




Action: Provide giatus update of BOB and WOW component search stndies - J, Roulean 2/8
Wmmmmm&;mﬂdmmhmmﬁrﬂﬂm 271
Provide (2) production BCLs exhibiting rebound to Saginaw for Shairin siudy - B. Lea/Lach 271

2) BCL Duability Binding

2/BA00 — Now Kodak camers in on 25™ — pictures by the 26 — debuga in proceas — one stxtion in relay to
confirm set-up — tryous other abnozmalities — non-sealad comector needed — 6 parts tn Fasco - - BTRIngage
folks bave an improssive web-site, straln-gage into part— lab to look et — nonmal load e+l —naed concept
yﬂmhﬂnﬁﬂmhadmﬂ---rhmdﬁﬁbmﬂmﬂnmmlm—ﬁghm-mm@t
mmmmmpm-mmmmm&gmmmﬂm
mumm—mmm—mmm-—mmdmmmn-mm
measurement to queantify improvement

21/00; ECL camierleadscrow impact force measmrements will occar at Fasco. Saginaw/Fagco are dual
pﬂhsﬁnhﬂdingnflﬂm:mholdﬂumm.....mmﬁwmnnquinitinuayl.hmln
b:mimtl.‘tludmdiuinﬂnprnuﬂlafbdngdu-bumd.......ﬁhighmadmhumthmmpﬁud
in Seglnaw....... The elastomeric buitper concept ks been somewhet disminsed (for solving binding),
some impiovement were sen in the limited testing, but nothing substantial The bumperiobound teats
have not besn completed, new housinge need to bo machined up to sccept a molded buroper. Enginesring
judwmmeth:misﬁat&:hmupuwﬂlmthﬂprMmd“--Mpﬂuﬁﬁmdmﬁmphnh
climinuts the geartain binding in Lated hetow. Focus {8 being ahifted away from an incremental
wm;wﬁf.mm&gwmmmmmeMﬂxmm
yrars.

Geartralp Plgd Actisn Plag (Friovitized)

Ofvtadns oarrier impect nsssurements

Utifize a high spood camesa to charseterizs hinding event
Compleie the gosrteain pimulation

Tmpleroent dats-soquisition system in durability teot set-op (@ Invensys)
Choich doaign

Elnctricsl sids, 777

hoih oAb
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Action: mwmmermmmmwm* - Rouleau 2/8
mmmdmm_mm&dmmmWMam—nm—m
mmmmmm&mmmmm—nm 2/15
Pmﬂdeﬁndinslforﬂummmﬁmbumdwﬂhﬂnmbmumvh—
Provide/order (30} external releys for testing at [nvensys — Lach — 2/8
mwhdmmmmmm-m—m

3) Anslytical Modeling

m-mddhmmimlmumhm—mdymM'whﬂ—mtm-min—iﬂ
proﬁmﬁnn.mnphfmmuﬂhuvﬂy—lmmnﬂ purmvitrmmlub—pimhliumnﬂmmhs
pﬁhhgmmﬂyﬂ—&nmmnﬂnﬂﬂ:dhnﬂ:mmmmmhﬂmm--?ﬂmmm
mdaﬁnghuthmdmmDr.Su—mmUTSp:mm(ﬁuﬂ&:}—m&sﬂﬂnmu
mm—%&muﬁu&mmmhmmﬂmmmhm"-
Mﬁhmhmﬂhh%ﬂﬂhhﬂm—ﬂﬁrmﬂﬁuﬂdhﬁwﬁgm

mmmMpw-hmmmmhhm@mhthﬂupuﬂi
— Can we lock at changing the reaistance acrogs the motar? Part of the opat cireuliry of BCM — Backdrive
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Aotinn: Prmrldaﬁﬂﬂnlﬁndingsﬁomthumlidmudulpmwhinmalyﬁ —J BRonlesn 278/AK)
Pmdumﬂfmmmcﬁmmmmmwmm-wmmm
Pmﬁduﬂndingsnfﬂmﬂﬂl.mdnahﬁdwﬂwmﬂyﬁu—].ﬂaﬂﬂnm




Action: Provids & test summary of virying BCL moter ‘hakd times” « B, Log 2/2

Provide status of testing on MPG pre-Apeil *98 parts # 24— B. Lec 215

Perform SIMICAR tegting on NTF warranty parte — B, Lea — 2722

Toutn discuseion regarding rebound — “being abls to tum rebomd on/oft in lab” - Adama/Team
IS
T

Service / Deglershio lnterface
5) Dealership calls to Service Readineas
Artion: 'Who i1 Do Begin's replacerment - D, Poucy 2/1

Bacranty
9) Lakeat (2a of 12/1) Moath of beild IPTV

2/1700: mmmhﬂrmﬂmwpmvﬂdprﬂhﬂ:m Enarly 2000 warranty looks
however, the shart supe thna ut this

Action: Prowide tha Intest month of bulld warranty data — Pitm — 3/1700

. 10 Wamranty — problem defnrition tres
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2/1/00: RnbinShh,DalphiSRgﬁlbiﬁtymdubumm&mpmﬁkﬁﬂbﬂhfmmﬂmmECL
dealership oallbacks.

Action: Undmhnddiﬂmmhmﬁﬂmformﬂmﬁwsnaplﬁﬁndﬁwin&ow-h}mim]phi
inﬁ:rmﬁm{&ﬂﬂﬂap]ﬁﬁmhgdﬂw—hurﬂlmbhﬁu]t}vaﬂl

13} Vehicle lovel Shainin study
2/8/00; One part was refurned fram ing Gireen — mmaure of which pext - - -

Action: Cam we s the current production “fail enablc® car at Bowling Green 29 8 WOW?  Swap inand
out pre-Ail 98 compenente? — Danaly —2/8

. 14) Bowling Green ECL Failnres
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" 2/1/00: Surcah, Bowling Green electrical quality enginser, is working on (2) more vehicles with ECL
faults, Ouec was townd to have an BCL with & look bolt stuck haif-way hetween lock and no-lock. The 2
wlﬂﬂkh:daﬁ:lmblufmlt{mbomﬂ?}. The ECL has oot bean changed yot -~ - ---Invm:ﬂ{astﬂl

Action: Frovide snalysis resulis ﬂ]mmm&mhmtmmh—:ﬁ'ﬂmﬂﬂ
{rmcrorwitches sent o Siemens in Japan)
Provids status of findings for {2) Jan '00 vehiclss at Bowling Green with BCL fautts — Danahy 2/

*  ‘Thanks for sveryons's participation.

Regands,
. Dsve Lach
810-756-7762 (8-323-7762)
david.r.lach@am.com




Y-Car T —
Next Mesting
Tues, Feb 1at, 3-4, Meet-tne-line #868-221-0133 ; pacs ecode 420832
{Tha pame meet-me-Hns has been eatablished for cach Tusedey from 3-4 ., through

March 14th, 2000 — g0 put it in your plamneral)

Tegm Memhery; (* indicates participation in the 1/25/00 mooting)

* David Lach (D-8) * Al Adams (GM) Dave Peacy (M) * Jim Danaly (GM)
* Shilpan Awmin (GM)  Service Readineass TBD  *JimRoulean (D-5)  Sutys Chininolli (GM)
* Ricardo Pagtor (D-5)  * Ban Las (GM) Eric Piun (GM) * Speve Davis (Fasco)
* Bob Larsen {D-5} * Steve Loche (D-D)  * Tim Willetss (Faaco)

ECL Issmes

1} BCL Rebound

1/25/00; IhuRnuhmharequuhdﬂutwnmbomuipuhﬁmmnty,ﬂ:mﬂbmelmﬂﬂnumth
Fasco fur analysis) be sent from Fasco to Saginaw for use sa WOW paria. In addition, 2 of ths 3
pmducﬁmmiﬂfnmdhyﬂuluﬂmbmmdwﬂbudnﬁvmudmwmfmminhmm.
omuthuWOWpuummdwd,thnphniumhsjmtapuxjri::hm?mﬂrudmﬁﬂﬂpmﬂﬁawﬂl
wecmre the faternal ECT. componenis in place, not allowing movament during the disassenibly
procem......... A production rm found 1o difference in rebound ameng 18 pada....... « During
dissanerolily of zotme of the werrnty returns (noted to bave rebound), it was noted that some of the Jead
acrewn have cxcedaive poroeity. To mdersand the effects of porosity on rebowmd (and tomionsl rigidity),
Fumhgdnghmhﬂmwwdﬂ:ofuw,mmﬂ“mmmmd"mm. Coe
messntaitents ars complets, the parts will be sectioned w look for porosity. .......- As montionsd tn s
mairarics Inst wook, tsating han boen completed compering rehomnd vervus pulse thne. The fmdings will be
sumrmatizad in a report by the end of the week It appears that the new production parts aro tighter than
parts with cycles an them, possibly expluining a difference m rebound, All parts wero all nun at reom

temiparaturs.

1/18/00: Focoa will be to look for WO'W rebonnd partn fhrough the latest warranity cotums. The design
staeka of tha ECL mricrowwitch sctuior are being re-dons. Steve Davis i werking through Mark Abby at
Dclphi 8 o detail omt the stack Linvits of the microswitch svends. In adiclitiom, » Chmron lever type
nricoswitch s being packaged invide the current BCL housing, which would monnt directly to the BCL
housing reducing actostor stsek-up. Tha cancept is promizing, however, needs finther development, Fraco
T courpsleted toating monsuring the varistion in ECL lock-bolt rebonnd height versus electrical 12V pulse
lenghs (ie. 100-ms, 200 1 —corrent production, 300 ma, 400 ma, 500 ma, and 600 ms). The results will be
shared gt the 1725 mesting, SEE GM ELECTRICAL LAB TESTING for vehicls lovel pulse. length
sluatica.

12/7/99: BOB and WOW samples wers received, however, not encugh varisticn existed between groups.
Groen Y i being mesqured aa the difference hetween bottoo out and rebowisd. Alternate WOW aunples
will be used from warmanty. Roview of (2) exdier oomponent scarch attempts indicates that RED X may be
{o the crimping operation. Attermpts to males a BOB turm into 1 WOW will be repeated by shimming the
npatop - o alter gear tooth engagement,

Action: Provids Smtus Update of ROB and WOW companent segach gtudiea - J. Roulesu 2/8
Provide (2) warmmty retumed ECLa exhibiting rebomd t Haginaw for Shainin stady £ Davis 2/1
Provide (2) production ECLs cxhibiting rebound to Saginaw for Sbainin study — B, Les/Lach 2/1
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. Provide test ramults of BCL rebound helght va. pulae length — 5. Davis 1/29

2) ECL Dumbility Binding -

1/25/00: Teating has been corapleted evaluating the bumpear design veraus cument production. (2)
production units bound, while (1) bumper part bound at 45,000 cycles, Jim and Stzve are atill cvalnating
. the risk factors of » slip cluich design and will preaent & prioritized development plan at next weock's
meeting.......... A alip ohutch part hax been made and put on test. Haif of the t2st was run in heat. The
pait is oot entirely design imtent, however, doos demonstrate fimetionslity, Motor stalling was cccurring at
9V after 50,000 oyclos, which from a fanctionality standpoint, is promising. Cumently, fhe part has run
over 70,000 cyclea.....ivin Saginaw’s high speed camera is broken which may affect the tining to tecsive
information form the high speed camern analyxis, An omiside sourcs will be sought to expedite the
photography. In addition, Bea Lea will investigatc the poasibility of using the GM electrical b ty perforn
the photogrephy. ......... A load cell is being sct-up by Fasco to mearure typicul casries impact foros ngide
the BCL. The information will be wsed in conjuction with the snalytical vector auslyeis.......... Teat
equipment dats acquinition is curretly being installed st Fasco snd is an target for completion by next
week, This equipment wil{ be used o memitor the ECL switch svonts and states throughout dursbility
cycling, aimilar to the GM SIMICAR sstup,
1/18/99: The clastnmeric bumper parts wero received and put on test first part of Jannary. Fusco®s teating
squipment {to date) kas not been ahls to momiter gwitch state Brough durahility teating, however,
ﬂpipmhmmdwwhhhwmuhwdntnmquhiﬂnnmmughmﬂhdmhiﬂtycy:k—dwmdnﬂmﬂh.
Meanwhile, using the orlginal durabiity t=st equipment, a test is mderway comparing the (pacixdo)
durability of (5) BCLs with elastomeric bampers to (5} current production BCLa. The parts are cyclsd
under & constant temmperature of 85° C and a voltage of 12V. To date, two production BCLa out of Bix
' failed due to geartrain binding. Ona BCL with en elastomedic bumper bonnd and Iater rostarted at 47,000
. oyeles, A rumber of chutch designs ace heing devoloped as poasible design altcrnatives. In addition, high
apeed camars analyxis will be sct-up at Fasco to “detail” the binding svent.
12/7/9%; New elastomeric bumpers are das in by 12/17, Mashined bumper housings have already been
completed, New bummpers utilizs an energy abiorbing meterisl, which is intrnded 1o digsipate igh impact
energy withmt allowing geartzain to vebound back, Changes will also be made to Fasco’s data sequisition
tethoda (necd during validation tating) within 2 weeke — cument syrtom uécd sirip chart recorders, which
makes it diffoult to monttor switch state during teeting,

Action: Detail and prieritize geartrain binding oorrective action plans — Rovlean/Davis 2/1
Provide fndings ficen review of failed parts under “high speed cumers” - Roulean 2/1
Provide aistus of dats acquisition boing added to durability test sctup — Davis —2/1
Provide teat results meamiring impact force of leadsceew carrier on ECL bearings — Davis 2/1
Provide fndings for the messurementn of roboutd with the elastomoric bumper — Davia — TBD
Provide/orler (30) extamal relays for toating #t Fasco — Lach —2/1

3} Analytical Modeling

1/25/00: Solid models have been developed to perfirm the pareroetric analysis, Currently the designes i
working on developing the max/min conditiona. Layouts of production parta (best, wors, curent

- production) heve been recaived and will ha incorpomtzd into the parsmetric analywis., The pnalysis will
salyze both the geaytrain and awitch function. Part familiss are o be croated sauly next woek. ......... The
veotor analysis projects i waiting on the leadscrew impact data from Fasco's teating before it can be

comapleted
1/18/9: PXK Park had been out of the offics for mn extended perind since before Christmas break. The
analytical model will be worked an with his retmen, Caleulations for & slip-clutch design have been,
: cormpileted. ‘The slip clwich is not feanible for packaging inaide the lead scrow due to 541 the motor woque
. roquiroments insids the laad screw, Befara Christmas, failed parts wers anatyzed to Jook for ey Tocalized
lubrication issuse. From initial spoed cakulatioms, it was determined fhat standard Ibrication should work
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for this part. The stiffness of the worm gear lead screw muterinl (Acctal) is redaced by ~50% when
. temperatore is increased from room temperature to 85° C, which might explain the problems passing

durbilify taating st igh termporatores. Alternato load sorew materials have been prosusd in the past,

howewar, the materinl in somewhat boxed m betwoen the design raquiremonts of the part (enorgy

absorption, stiffnoas, efficiency, etc...)

12/7/99: P.X. Park from the Delphi S advanced development gronp is developing an malytical madel

by altering grartmin geometry (incinding overlap positioning) and material

Action: Provide initial findings from the solid mode] parmmeéric apalysis —J. Rouleau 2/8/4)
Provide findings of the ECL. geariraim analytical vector analygis — J. Ronleau 2/2/00

4) Containment Tasing
137799 Initial teating of 32 parts 1mder limited tharmal sxpomre prodoced no failores

Action: Close-out pending further confainment action items

5} EBCL Rrbound Stack information

12/709; The stack information was provided early Jemmary to Shilpan Amin for inclusion imo NHTSA IR
TAEpONAS.

Action: Closc-ont

GM Elecirieal Lab Testing
6) SIMICAR teating

1/25/00; Ben Lee to send out & recent text sumamary tnmorow (1/26), which will be passed on to the
poap........... The first MPG pre-April 94 paxt was ran over the weelend, But 1lab had a shut down. The
part had 19,000 cycles on it but o coeclusions shonld be made from the test The part was nun agadn oo
Mosdsy night and fhe stopped tested after 3,000 cycles dns to axcessiva rshoud The part was resatariad
and sieppad a 2™ time sfter 213 cycles dos o excessive rshonnd. The 2 MPG pre-April 98 part was pat
on test nd ia curendly maming with 4004 cyeles........... Al Jim, snd Steve, had 3 convergation n faw
weosks pgo discuming the elactrical system differences bafore ind after the April 98 relay changs. Prior to
April 98, oue side of the motor received an open (after the unlocking fimetion) while the other side received
a high recistance. With the post April 98 system, both aides of the relay receive an open cirewit. Their
prolimdnery conchwion wag that the pre-April 98 sywem doss provids a slight arvwwmt of slesctricat
damping, howsver, i is probahly not & elgnificant factor in the part fancltion, Further discusgion on this
topic will ocour xt next week's mesting, aftar Fusco’s rebound height teat yummuary snd Ben Las's
SIMICAR dsst munmary sre avallgbls,
1/18/99; Testing haa been completed avaluating the effacts.of current hokd thne cn rebound. (3) of {4) new
party ost of production were de to rebound wnder varying hold tmes betwoen 100 roe wnd 650 wa. (4}
patte taken out of Milford Proving Grounds vehicles with BCL build dates prior to Agril 98 ave currenily
achedulad for teating in 2t affort to “validate' the test procedure. Bob Larsen, Delphl S0)A, s sending Ban
Lea a yumber of NTF wartenty panis for evalnation on the SIMICAR sefup.
12/2/99: Production parts ¥ 1-2 (7} were un on the SIMICAR sctop with oo faihoes, Boscline parts #3-6
. were mispisced. Next parts oo teat will be parts #1-#4 which wers removed from pee-April 98 MPG
vehicles. '
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Action: Provide a test sammary of varying ECT. motor *hold times” - B. Lee 1/26
. Provide statua of testing on MPG pre-April *98 pars # 24— B. Lee 2/1
Perfarm SIMICAR testing oo NTF warmnty parts —B. Lee - 28
Team diecussion regarding rebound - “being shle to tuen shound on/off in lab™ — Adams/Team

7) ECL temperatures
12/7: Closed — the C5 Corvotta will aee 160-165° F at the shroud (71-74° C)

Servicg/ Dealershin lpterface
&) Provide a listing of recent ECL rlated dealerahip calls and root canse findings
Action: Who is Don Bepin's teplacement - D. Peacy 21

Famapty
9) Labext {ax of 121} Month of baild IPTV

1/25/00; The follpwing is 2 sumenary of 2000 MY warranty information, projectad to 12 MIS at 0%
Hoprovement;

Labar Cods B7501:

Frequenoy: 13.91 IPTV

. Cost/Car; $3.39
1217500; Complets — warranty data is showing & docline in netnms — ruaummunulmatﬂnnm .

Action: Provido lastest month of bulld warmnty datz as of Feb 1% — Fina 2/1/00

10} Wamenty — problem definition tree

Actiom: Understand differences hetween GM information {50/50 split for dove-in/tow-in) and Delphi
informaton (8020 aplit favaring ddve-1n or fail emble finlt) — Larsen/Fina 2/1
Note: pleges coniact each othex prior to the meeting to resolve this issne —
Boh Lamen, 8-357-5675 ...... Bric Fien, 8-333-06480

11} 'Wamanty roturns
1£25/00: Fasco has just recaived 24 mare warmnty parts from Saginaw. These parts will be analyzed and
loggod into the watrenty chart prioe to the mesting o0 2/8......... Bight NTF BECLa from the last batch of

mntynnmmhahgmmﬂmlu:tﬂ::ﬁuuhmﬂmlhhfmm; In addition, most of the
NTF wamanty paris to dats (that see fully ininct} sre being torn down and dimensionally inspeced, focusing
ot any switch minted ianwes, The warranty lnb at Faaco can procses 40 parts per wesk, Approximately
(120) parta have boot set aglds for teardown at this poixt. .. ....... The following sutrunarizea the
pmlmrwﬂnmm(ﬁanm}nfﬂmhm(ﬁ}mrm

No Tronble Found 605
Rebound %
. Actmior Problem %4

Bwitch Point Problem 4%
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1418400 — An additional 47+ petoma have boen analyzed thenugh Saginaw and Fasco. The majority of parts
wors NTF - although 10-15 parts exhibited raboond  SEB ATTACHED WARRANTY CHART

12/7/00; Information hns been sowrcs sincs NACG project mn out — now, Saginew project haa been pulling
nﬂnfﬂmnﬁum,hﬂmlyﬁn;it&dh:ﬂxmﬁmhubmmdamﬂnhl:mtheﬂndingl

Action: Update warmenty chart to tnchde rebosmd height infarmation for the latest - Willeitz 21
Anafyze the (24) latess warranty retums and log into the warrnty chert— Willette 2/1
Provide findimgs for dimansional layout of NTF werrenty parts — Willetts 2/15

12) Vehicls Analysis

Actior: Continue to ssarch for a veliolks with repant ECL replacoments for potential bay-back by Delphi
enginesting, - D, Pracy 2800 .

Misc
13} Vehicls level Shainin study

1/18/00: Iteme will be closad aince project sppears to be unfeaafble at this time.
12/7: Btill attevapting to locate WOW vehicles for analysis

Action: Close-out

14) Bowling Groen ECL Faihures

1/25/00: There was a bad internal relay in the BCM remmed from Bowling Gresn casing the ECL failure
condition. The D72 relay from the BCM was sent back to Siemens for furthee tasting. The part waa found
to bmve exceasive epoxy nm-in. For cormective action, an atiritute goge wea added to the progess #o control
termminal alignment. ......... Of the (3} column HCL retums from Bowling Grean, 1 of 3 parts had high
M{mmmmmmmmﬂmuhmwmm. The paxt
was sent t Omyon for firfher analysis. Prelimingry analysia stated the part appesss to bo noomal. The other
toro parts checkead o be NTF. Subsccuently, the parts (s1] three) were sent 1o Japan for finrther analysis.
12/7/00: mmmmsmmmmmmmmanmy 4 wvohiclea
exhibited the fail sushle sonditinn {1 mspacted wire pinch gnder ahronds and 3 suspected feedback switch
ismmee), 1 vehicls had u hard fail in the BCM, and 1 vehicls was sospected to have a bad exvemnal rehy
(candition Fixed itell when the relay was madvertently droppad).

Action: Provide analysis requliy of 3 ECLs ménmed to Sag/Fascn for intermittent switch —Willewts 2/1
{microawitched sent to Siemens in Jupan)

Thanks for everyone's participetion.
Rogreds,

Diave Lach
B810-TEE-T1A2 (8-333-7742)
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. Y-Car ECL Task Team Minutes ~ 1/18/00

Toes, Jan Hi', 34, Meet-me-line ¥888-221-0133 ; pass code 420832

(Tha same meet-mea-line has been extablished for each Tuosday froam 3-4 p.m. throngh
March 14th, 2000 — 50 put it in your plannera?)

The foflowing is a aummary of fteme discussed during the meetings from Dec 14 - Jan 187,

Team Memhera:

David Lack (D) Al Adams (GM) Dava Peacy (GM) Tim Denshy {GM)
Shilpan Amin {GM) Service Readiness TBD  Don Begin (M) Jim Roulens {D)
Ricardo Pastor (D) Ben Lee (GM) Eric Fim ((BV) Steve Davis {F)

Bab Larsen (D) Steve Lochs (D) Tim Willette (F) Surya Chinirelli {GM)
ECL Tespes

1} ECL Rebaound Shainin Study Update - Jim Roulean

1/13/00: Focus will be to look for WOW reboond parts through te intest warmanfy returna. The design
stacks of the BCL microswitch achuator are being re-done. Stewe Duvis 3 working through Merk Abby at
Delphi 8 to datal! out che sinck Emita of the microswiich svents. In addition, a Omron lever type
microswilch i being packaged inside the cerent ECL bousing, which would monnt directly to the ECL
. housing reducing actuator stack-op. The concopt ia promising, bowever, needa finther dovelopment. Fasco
ey completed teeting meamring the variation in ECL lock-boit rebonnd height vameus electrical 12V palse
1sngth (Le. 100 ms, 200 ma —current production, 300 m8, 400 ma, 300 me, and 600 ma). The resulis will be
dharad at the 1/25 meeting. GM ELECTRICAL LAB TRSTING for vahicle lsvel palie length
mudien
12/7/9: BOR 1nd WOW mumples were received, however, not enough variation exisied between groups.
Groent Y 1 bedng massurad oo the difference between battorn ot and rebonnd.  Ahernate WOW samples
will be used from waranty. Review of (1) earlier component ssarch attempir indicatan that RED X may be
In the eritping operatinn. Attesrpts to make 8 BOB tum inte @ WOW will ba repeated by ahirrmning the
upetop - to alter gear dooth engagsmant.

Action: Provide Statug Updute of BOB and WOW component search rtudies - I. Ronledu
Provide test results of ECL rebound height va. pulse length — 8. Duvis 1/25

2} ECL Elastorerio Bumper Prototype Statun - Jim Ronlean/Stove Davis

1/18/99; The elastnmeric bumpex parts were received and put on teat forat part of Jasnary. Fasco's testing
equipment {to date) haa not been able & monitor ewritch stete throngh durability testing, however,
equipmers is on order which will allow data acquisition thronghout the durability cycle — dus end of Jan 00.
Meanwhile, nging the original durability teet equipment, a text is underway comparing the (psenda)
dursbility of (5) BCLs with slastosneric bumpers to {§) cwrent production BCLa, The parts are eycled
under a ¢onatant temperatare of 85° C and & voltage of 12V, To date, two prodnction ECLa out of ix
fhilad duse tn geartrain binding. One BCL with an slastomeric bumper honnd and Inter restaried at 47,000
cycles. A number of clutch designs are being developed as poasible design alternatives, In sddition, high
. speed camers analysls witl ba sst-up at Fasco to “detail” the binding event.
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12/7/99: New elashamaric bnmmpers are due in by 12/17, Machinsd bumper houtings heve already been
comploted. New bumpars utilize an anergy wheorbing maisrial, which is inteaded to dinipets high inpact
eoergy without allowing geartrain to robownd back. Chenge will also be made to Fesca®s dats acquisition
methods {used during validation testing) within 2 woeks — current systemn usea uirip chart recorders, which
mmkes it difficult to monitor switch state during testing. _

Action: Provids test summary comparing BCLs with bumpers to production ECLa. - Ronleau/Davin 1/25
Detail fature coxrective setion plans for geartrain binding (bumpers vo. slip clutch) -JR/SD 1/25
Provide findings from roview of filed party under “high speed camera™ - Rondeau/Dovis 241
Provide stains of data acquisition being ndded to durability test setup — Davia — 21

3} Amalytical Modeling

1/18/99: P.E Park had been out of tha office for an extended period since hefore Christras break. The
enalytical model will be worked on with his retum. Caleulations for a stip-clwich design have been
comgleted. The alip chuteh ic not faasible for packaging ingide the lead screw dun to S0x the matar torgue
requirernents insids the laad scraw. Hafiore Christmas, feiled paris wers anelyzed to look for sy localized
Inbrication iseucs. From initinl gpeed caleulations, it was determined that standard nbrication should work
for this part. The stiffisees of the worm gear lead screw material (Acetal) in neduced by ~50% whan
tamperature is increased from regm temperature to B5® C, which might explain the problems peassing
durability teating at high temperatures, Alternate lead screw materinls have boen pursuad in the past,
bawever, the materinl is somewhat boxed in between the design requirernents of the part (sneegy
sheatption, stiffneas, cfficiency, cic...}

12/7/%: PX. Park from the Doiphi S sdvanced soanoficturing developmant group is developing an
amnlytical mode] which will snalyze/optimize fhe curcent design for geartrain binding. Increased
Tohustness wil be sought by altering goartrain geomeiry (inchnding ovorlap positicning) snd matcrial.

Action: Provide findings from the solid model parameiric amalysis —J. Roulean 1/4/99
Provida findings of the ECL gearteain snatytical wactor analyis - J. Rouloau 1/4/89

4) Comtainmeant Tacting

12/7799: Initfa] testing of 32 parts ooder limitad themma] sxpoaure produced no failies,

5) BCL Rebound Stack infarpation

12/7/99: The stack information was provided sarly Jarmary to Shilpen Amin for inclusion into NHTSA IR
TRIpaIIE.

Action: Close-out

CM Elocirical Lab Tevitng

£) Provide iost resulia for SIMICAR testing - B Lee

1/18/99: Testing haa been completad evaluating the effects of cumrent hold tme onreboumd. (3) of (#) new

paris out of production wem mads to rebound under varying bhold tines between 100 ma and §50 1. (4)
parts taken out of Milford Proving Gromnds vehicles with ECL build datss prior to April 9B aro cucrently
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scheduled for testing in an affort to *validata” the teat pracadure. Boh Larsen, Dalphi 5QA, ia sending Ben
Lec a nnmber of NTF warranty perte far evaluation on the SIMICAR sstag.

12/7/59; Production parts ¥ 1-2 (7) were run on the EIMICAR sctup with oo failurea. Bugeline parts #3-6
were misplaced. Next pans on teat will be parts #1-#4 which were romoved from pre-Apeil 98 MPG
vahiclas,

Action: Provide 2 teat summery of varying ECL motor 'hold timea® - B, Leoa 1/25

Provide stafns of tasting on MP(G pre-April '98 parts # 1-4 —B. Loo 1725
Parform SIMICAR testing an NTF warmnty pazts — B. Les - 2/8

7) ECL temperatures
12/7: Cloged — the C5 Corvetts will see 180-165" F at the shroud (71-74° C)

lera
8} Provide a listing of recent BCL related dealership calls and raot cauae findings - Don Begin

Action: Who iz Don Brgin's mplacement - D, Peacy 1/25

Narranty
9} Latast (aa of 12/1) Month of haild IPTV

12/7: Compleir — wertanty dats is showing & dacline in retzrns — nsason are unclear at this time

10} Wastanty — problem Sefinition tree

Action: Understand differences betwmen GV nfrmation (50/50 split for drive-in'tow-in) ad Delphi
information (80/20 mplit favoring drive-in or fail enshls fimilf} - Larsen/Finn TBD

11) Wwranty roburiis _ _

/1800 — An additlonal 47+ returns have been imalyzed tarongh Saginew and Faaco. The mujority of parts
were NTE — although 10-15 paris exhibited rebound. SEE ATTACHED WARRANTY CHART

121700: Information has been scaros alncs NACG project ran out - now, Saginaw project has heen pulling
all of the retarns, but cnly Nmited information kas baen made available on the findings

Astion: Foﬂwwpmwumﬂyruﬂnpnts{ﬁﬂh}uddhfnmwmyohﬂ-ﬂnblmm

12) Vehicle Analywin

Action: Comtinue 1o soarch for a vehisis with repeat ECL roplasements for potential buy-back by Delphi
engitwering. - D. Pascy /1700

Ml
13) Provide stutus of vehicls level Shainin study - Daokhy
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.. 1/18/00: Ttems will be cloacd ainca project appears to be unfeasihle nt this time.
12/7; Sl attempting to locate WOW vehicles for analysis

Action: Close-out

14} Bowling Gireen BCL Failures

1277: Bowling Green has had § vehicle with ECL failures during the month of November. 4 vehicls
cxhibited the fail enable condition (I suspectad wire pinch under shronds and 3 suspected faadback switch
inrues), 1 vehiclo had e hard fail in the BOM, and | vohicle waa suspectsd to have & bad extarnal relay
(condition fixed itsclf when the rolay wea inadvettently dropped).

Action: Provide analyain tesults of 3 ECLa returned to Sag for intermittent gwitch(boumce?)-Larsen 12/14
Provide analysia reeqlts for Giled BCM @ Bowling Green — Loche 12714

Thanks for sveryone's participation.
Regards,

Dave Lach
B10-758-7762 (8-333-7762)
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