G GENERAL MOTORS NORTH AMERICA
bttt Structutre & Safety Integration

Fabruary 23, 2004

Richard Hoyd, Chiaf

Medium & He=avy Duty Vehizle Division

Qffice of Defacts Investigation
NHTESA Safety Assurance
Room #5326

400 Seventh Street, S.W,
Washington, D.C. 28590

Dear M. Bayd:

GM-851

NVS-214njs
PE04-004

Thiz latier is General Motors (GM] response to your information request {IR), dated January 12,
2004, ragarding shaft fallums of the hydraullc pump usad In tha staaring and/or braka eystems
installed on 2000 - 2002 madel yaar (MY} 2500 and 3500 saries trucks and vans.

The subject vehiclas for this investigation are:
Chevrolet Avalanche, Siiverada, Fleetsids, Suburban, and Express; GMC Slerma, Savana and

Yukean XL.

Your quastions and our cormaspanding repliss ara as follows:

1. Bsparately state, by modal and modal year, the number of subject vehicles, aquipped
with hydro-Boost and thoss without hydra-Boost that GM hes manufachaed for sale or
Isass In tha Unlied Siates. Separstely, for sach subjset vehicls manufactured to date by

GM, state the following:

Maks;
Modal;
Modsl Year;

rappgm

Dats of manufactum; and
Dats warrenly coverags commenead,

Vehicla identification number [VIN);

Frovide the tehis In Microsoft Access 2000, or 1 compatible format, sntitied
"PRODUCTION DATA." 3Sas Enclosure 1, Data Collsction Diac, for a pre-farmatted tabis,
which provides furthe detalls egarding this submisslon.

General Motors 5 providing the number of subject vehicles produced for sala or Isasa in the
Unhed Stetes by model and modal year In Table 1 below:

Product Investigations

Mal Code; 480-108-304 « 30600 Maund Road « Warman, M JB80-5085
Phone: (E88) #85-8028 « Fuoc (580 B4T-2318
G- RN

MODEL 2000 MY 2001 MY 2002 MY TotAL
Chevrolet Avalanche 0 o _8o0a7 B8DA7 |
Chavrolat Siverado/Flectalds 153,388 136,060 208,080 586,431
Chevralet Suburban 7,918 17,198 7,581 32,904
Chevrolet Expross 82,489 74,188 | 75,321 231978
OMC Slema 62,600 57 262 2,776 182,875
GMGC Yukan XL 2 604 5518 2,580 10,712
(I Savana 31,988 20,323 26,381 86 872
TOTAL 380,873 348,858 387,121 | 1,137,753

Table 1 Vehicle Production

K
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The pmduction information requested in 18-11 is provikied on the CD In Altachment 1; refar to
the Microsoft Access 2000 file in the fokier labaled "PRODUCTION DATA". All of the subject
vehicies ara squipped with Hydro-Booat axcept 43,847 Expreas and Savana vans. A column
has been sdded to the "PRODUCTION DATA" fie indicating for sach Vehicle Identification
Number {VIN) if the subjact vehicle is equipped with Hycro-Booat.

The production information requestad in 1a-1f doas nat intludse the state where an individual
vehicle was sold, however, the "Data Callection Dis<”, Enclosure 1, provided with this request,
doss Include a flald for the two-diglt abbreviation for the stata whers the vehicls was sold. GM
is providing the state whera the vahicle was shipped N response to this request The GM
database that condaing VIN information doss not include information on the state where an
individual vehicle was sold. For some of the subject vehicles, which have incomplete warranty
files, the GM warranty system doea not canteln a warranty atart date or state where the vehicle
wab shippad and therafors thase fiakis are blank in the Microsoft Access 2000 file.

2. For sach brake aystem {(hydro-boost and non-hydro-hooat) stete the numbaer of sach of
the following, received by GM, or of which s otharwise awars, which relats to, or

may relats to, the alleged defect in the subject vehicles:

a. Consumer complaints, inchuding those from flest aperators;

h. Fleld reporta, including dealar fisld raporte;

e. Reports Involving a cresh, Injury, or Tatnity, based on chaims against the

manufacturer Involving a desth or Injury, notices recslved by the manufscturar

alfeging or proving that a death or Injury was caussd by a8 possible defact In &

subjsct vohicle, property damage claims, comsumor complaints, or fleld reporta;

Property damags clalms; and

Third-party arbitration procesdings where GM Is or was 2 party to the arbliration;

and

f Lawsults, both porxiing and closed, In which GM B or was a defandant or
caodefandant,

For aubparts “a” through “ {," siate the total number of each item {e.g., conaumer
complaints, fleld reports, stc.) saparately. Mulipls Incldants Involving the same vehicle
are to bs counted separwiely. Multiple raports of the same Incident ars also to be
countsd saparately {l.5., a consurer compluint and a fisld report Involving the sams
incldent in which a crash occurred ars ta be counted we & cresh report, 1 fleld report and
a consumer complaint).

In addition, for lterre “c” through “I." pravide a aummary desaription of tha allsged
problemn and causal and contribiuting factors and GM'e sassesmant of the problem, with
a summary of the significant underiying facts and svidence. For tama e and I, identify
the parties to the action, ns well we the caption, court, docket number, and dats on which
the complaint or othar documant Initisting the action was fled.

Tabla 2-1 below summarzas resgrds that coukl relste to the subject condition. A summary of
the non-privileged information related to the product Uabiity tawsult casas Is provided in
Attachment 2F.
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GM ReronTS
CORRESRON LoCATIoN , —
TYrE t CoumT GM G 0= HE-:'.:F Num H'mTH MuweER
oF HCLLD G PONTE WITH
REPORT DUPLIGATER)| T OTE NHTEA (ATTacH- | FRCPRETY| WARFEL ] Grasd
REFORTS MENT)
Chwner Reporie 245 242 3 2A 4 3 10
Fleid Raporia
and Tachnical
Asslstance 22 = a 28 ] 1] 12
Systsm Raports
Not-in-Sult
Claims 1 1 0 2C 0 0 1
Subrogation
Clalms 0 0 (5] NiA 0 [+] o
Third Party
Arbiration Q o a NA Q 0 a
Procesdings
Preduct Liabillty]
Lawsuits 1 ] 1 2F 1) L] 1
otal {Including
Dyplicates) 28 265 4 MNIA g 3 1
Total {Excluding
| Duplicetes) 261 257 4 N/& B 3 19
Tables 2-1: Repart Breakdown
NiA Not Applicable

* GM is not aware of any fatalities reistad o the subject canditon.

The sourcss of tha requestsd informetion and the last date the searchee were conducted sre
tahulated in Table 2-2 below.

SOURCE SYSTEM LaST DATE GATHERED
| Carporate Cantral File 04/20:2004
| Custnmer Assistance Center 0202/2004
Tschnical Aaséstance Center 01/23/2004
Flald Infaivation Network Diatabase (FIND} A 652004
Com Vehicle Evaluation Pragram {(CVEP) 01/15/2004
Gaptured Test Fieat (CTF} Q14152004
| Early Quality Feedhack (EQF) Q12252004
Fiald Product Rapornt Datahaes (FPRO) 0120/2004
Legal / Employes Salf Insursd Servicas (ESIS) 02022004

Table 2-2: Data Sources

A Soparately, for each Hem [complaint, raport, claim, notice, or matter} within the scope of
yolvr reaponss to Reguest No. 2, atabe tha following Infarmation:

a. GM's file number or othar idantifler uasd;

b. The catagory of the tem, as identified In Raquest No. 2 {La, consumar zamplalnt,
fisid report, ste.);

¢ Vshicle ownor or flest name (and fleat contact parson), addraas, and talaphons
number;

d. Vehicle's VIN;
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Vehicle's make, madal and macdsl yaar;
Vahicle's mileaga at ima of Incldent;
Incldent date;

Report ar claim date;

Whether a crash Is allaged;

Wheather property damage la allsged,;
Number of alleged Injuriew, if any; &
Number of alleged fataiitiea, If any.

Provids thia Information in Microsoft Access 2000, or 2 compatible format, entitled
“REQUEST NUMBER TWO DATA"™ Sse Enclosurs 1, Data Collection Dizc, for a pre-
formaitted table, which provides further defalls regarding thia aubmiasion.

- - L ]

Ll

The requested Information |s provided on the CD In Altacheent 1, in a folder labaled Response
to Q3: refer o the Microsoft Access 2000 flls In the labeled * REQUEBT NUMBER TWO

DATA".

d. Produce coplea of all documants related to aach Hem within the scope of Reguast No. 2.
Organtze the cocuments separately by category (i.e., consumer complaints, fisld reports,
oic.).

Coples of the records identified in [tem 2 are provided In the sttachments lisked in Table 2-1.
(3M has organized the reconda by the GM fite nurmber within each attachmant.

5. For each brake system (hydro-boost and non-hydro-boost) state, by model and mods!
yaar, and hydraullo pump part numbar tha total count for all of the following categorise
of cialms, colleatively, that heve been pakl by GM to date that relate to, or may relats to,
the alloged defect In the subjact vehicies: warmanty clzims; extended warranty clalms;
claims for good will services that wers provided; field, zone, or aimilar adjustments and
reimbursements; and warranty claims or rapairs made In accordance with 2 procadure
spacifiad in a technical sarvics bulletin or cusiomer satisfaction campaign.

Soparately, for sach such claim, state the following information:

{M’s clalm numbar;
Vahicls owner or flest name [and fest contact peman) and tslsphona numhbesr;

VIN;

Rapalr date;

Vahiclke mileage at thne of rapalr;

Rapalring daniera or facliity’s name, telephone number, city and state or ZIP cods;
Labor oparation numbaer,;

Probiam cods;

Replacament part number{s} and descrption{s};

concam stated by customesr; and

k. Comment, if any, by dealarftechnician relzting to clelm andior repalr.

Provide this Imformation In Microsoft Accese 2000, or a compatible format, antitied
“WARRANTY DATA." See Enclosure 1, Data Collection Disc, for a prs-formatted tabls,
which provides further datalla egarding this aubmisalon.

mrFesspopo
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The 18,807 mgular warmanly claims end 1,797 extanded warranty claims for the subject
vehicles that may be responaive to this request, ana summarized by model and model yaar n
Tables 5A and 58. The eoinbined regular and extandad wamanty claims are 250 summarized
in Table 5C by hydraulic pump part numbers. A Hydraullc Pump Usage Chart, Attachment 5,
has been prowided that identifies the hydraullc pump asgembly part number for the pumps

installad on the subject vehicles by model and modet year.

Regular Warranly Claims for Fower Steering Pump Replacs {Labor Code ERD40)

MODEL 2000MY 2001 MY 2002MY TOTAL
Chewvrolet Avalanche c ] 33 35
Chevralst Silverado/Flestside 5,500 3510 1,114 10,123
Cheyroket Suburban 148 340 35 521
Chevrolet Exprass 2,084 878 350 3413
BMC Siemra 1617 232 275 2,824
SMC Yukon XL 43 102 13 158
(SMC Savana B7a 485 149 1,527
TOTAL 10,278 8,382 1,887 18,807
TaBLE BA
Extanded Warranly Claims for Powar Stasring Pump Replace
MODEL 2000MY 2001 MY 2002MY TOTAL
Chevrolet Avalanche 2 2
Chevrolet SiveradofFlastside 514 344 54 a14d
Cheyrolat Suburban wpif 35 a6 3 T3
Chawrolet Exproas . 303 a0 25 408
GMC Slema i 157 50 18 274
GMC Yukon XL L 26 2 100
GMC Savana o 13 12 1 28
TOTAL - 1,098 595 105 1,797
TaBELE 5B
*_Regular and Extended Warrenty Claima for Power Stearing Pump Replace by Part Number
PART NUMBER 2000MY 2001MY 2002MY
26070009 28070078 - 3,338 1,584 528
28081016 [ 4,114 3,378 878
16772444 1] 486 338
15754101 1] 1440 34
28088036 o 3,535 4] a
28041538 L 30 18
TABLE 5C

OM searched the GM North America Clalm Adjustment Retrieval Databaze (CARD-regular
waranty), the Molors Insurance Corporation [MIC — extended warranty), and the Universal
Warranty Corparation (UWC — extanded warranty} databases to colect the warranty data for
this responee, The warranty data was last gathered on January 13, 2004.
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A summary of wamanty claims that may relate to the subject condition is provlded on the CDv in
Attachment 1, In the folder labsled Response to 5, refer to the Microsoft Access 2000 flle
labeled "REQUEST NUMBER FIVE - WARRANTY DATA"

GAfs warranty databasa does not cartain the following Information: vwehlcls owners name or
telephona number, raplacement part number deaeription, or customer concemn statemant. GM
I8 providing a field labeled "Verbatm Text” in response to request 6K {dealerfechrician
commant). The varbatim text s an oplional fistd In the OM wamanty syatem for tha dealer to
enter any addiional commests that may be applicable to the warranty claim, The werbatim fest
fladd i not required o bes completed for avery wamanty claim.

Tha MIC andt UWC extanded warranty systems da not contaln the following information: repair
dealer name or codae, trouble code, rouble code deseription, part number, or verbatim.

The waranty date provided has limied analytical value in analyzing the fieid performance of &
motr vwehicle component The wamanty records do not conbain sufficient information to
setablieh tha sondition of the part at the time of the wamanty comection; and service parsonne|
may not consgistently use tha appropriate labor and trouble codea. Wesranty numbars represent
claime by our dealers for reimbursement for para and labor costs meurmed In performing
waTanty sehvice har our custamers,

€. Dascribe In detail the search criteria usad by QM to idontlly tha claima idantifisd In
rasponse to Request No. 5, including the labor operations, probiam codes, part numbers
and any other perfinent parametsrs used. Provide a list of al! lashor opersticns, Iahor
operztion descriptiona, problem codes, and problem code descriptions applicabls to the
alleged defect in the subject vehiclas. State, by make and model year, the terms of the
new vehicle warmanty coverage offered by GM on the subject vehicies (La., the number
of months and milsage for whioh coverags i provided and the vehicis sysiams that are
covarad). Describe any sxtended warranty coverage optonis) releted to the slleged
defect that QM offersd for the subject vehiclas and stats by option, model, and model
yaar, the numbar of vshiclas that are caversd under sach such sxtendsd warranty.

The GM regular waitanty data wes collested by 3earching for the fallowing labor code and
trouhla codes. The MIC extended warmanty data was collected by s#arching only for the labor
codes.

LABOR CODE DESCRIPTION:
EQ0S0 Pump Assambly, Powar Staaring - Raplacs
TROUBLE CODE DESCRIPTION:
1A Bant
10 Braoken
4D Shearad
-1 Component Incpamstive

The wamanty data provided has limited analytical valus in analyzing the field pedarmance of a
motor vehicle component.  The waranly raconds do not contain sufficient information to
establizh the condition of the part at the Hma of the wamanty corection; and servics parsannel
may not conelstently use the appropriate lebor and trouble cades. Warrarty numbers repragant
claims by our dealers for reimburaesment for parts and labor costs ncumed in performing
wTanty service for our customers.




The subject vehiclss am coversd by 8 bumper-to-bumper new vahicls warranty for three years
or 36,000 miles whichever occurs first. Many different sxtended wamanty oplions are available
through GM dealearships. They are affersd at different pricaa and for varying lengtha of time,
based on cusiomer's preference, up to 7 yaar from tha date of purchase or up to A tolal of
100,000 vehicle miles. The Ganergl Motar's wamanty system doss not contaln infermation on
the numbaer of vehkcles that have axtended warranty coverage.

. Produce coplas of all service, warranty, and other documents that rafate o, or may
ralxia to, the alleged defect In the subjact vohicies, that QM has lssusd to any dealars,
mgional or rons officas, fisld officas, flaat purchasers, or othar antitien. Thiz includss,
but Is not limltad to, bullstine, advisories, informational documeants, fraining docurments,
or other documenita or communications, with the axception of atandard shop manuals.
Algo Include the ltest draft copy of any communication that M ks planning to Issue

within the naxt 120 days.

GM Is not eware of any senvice or wamanty documents that relate to the subject condition, that
GM haw issued tc dewisrs, regional or zone offices, fimid offices, fiset purchasers or other

entites.

Genaral Motors is not planning to igesue in the next 120 days, any sanvice, wamanty or other
technical documents or communications to its dealers, ragional offices, zone officas or othar

entiles regarding the subjact canditian.

The praceding informetion waa collected from GM Service Operations. The data colaction wae
completed on February 2, 2004.

For the two sywitems (hydro-boost and non-hydro-boowt) provikde a full tachnical
description of the power stearing andfor powsr braks systams as applicabls.

The hydraullc pump In tha subject vehicias with Hydro-Boost provkies power asalst to both the
mtaaring systam and tha brake system.

The thres primary components of the steerdng systam on the subjsct vehicles with Hydra-Boost
mre the simaring pump, brake booatsr, and atesring gear (refarance Atachmant B - Stesring
Campenent Schematic incllad on the Attachmant 1 CD, in a folder lebaled Reaponas to QG8).

Steering input from the driver is tranalated through the steering wheel and into the stesring gear
via the Intsrmadiate steering shaft aseambly. Power sieering fluid flows through the system
fram the hydraufic power atearing pump & the hydro-boastar. Thres hydraulic lines connect the
boostar to the atearing syatam at the hoostar's presaure, gear, and retum ports. Tha hydraulic
power ateering pump la 8 common power sourca for the hydraulic brake booster and the power
stearing gear. The power stearing fluld not only assists the gear for stesring, but alao provides
the booster with hydralic flukd to "assist” tha normnal manual padel braks apply. The magnitude
of fiow and prassure from the pumg required to “power assist” both the steering gear and the
brakes variee. The sizing of the steering gears and brake hydro-booster vary based upon the
glze of the vehicle. The pump flow and pressure specdifications are eatablished through tha
parformance criterie, analysis and devalopment testing of the various power aesisted steering
and brake componants installed m the vehicie. Typlcally, the hydrauic powsr stesring pump
supglies 2 o 4 palions per minubte and has a 1000 to 1500 psi rakef pressurs.
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Hydro-Boogt - Brake Svetem

The hydra-hogster iz a hydro-mechanical devica consisiing of a spoot control vaive, a
mezhanical ratio chAnging mechanism, & power plston, and a pneumatic accumulator regarve
sy=tam. MNormally mountad on tha front of dash, the booster is actuated throwgh a suspended
brake pedal. Filuid fiow from the pump enters the booster through the pressure port, flows
arourdd tha opan center apcol valve, and exita the booster from the gear pont  Gear port flow
travels to and through the power skeering pesr refurning o the pump reservair. The return port
is necesasary to allow a amall amaount of interned leakage and booster relsase flow to retumn {2
the pump resarvoir. The booster primary valve has besn designed in such a manner that the
steering and braking aystams do not noficeably Interact

The Hydmo-Beost unit Includes a pneumatic accumulator. The accumulstor provides a
trangithon betwaen power assisted braking and manug) braking In the event of presaune gupply
loss, i.e. the engine stalks, belt breaks, stc. The number of eccumulator-assisted stops varies
with prevdous Inputs from the sisering and braking maneuvers.

Thn hydrauin pump in lha auh_pct vehictes with non-Hydro-Boost steeriry] systame provides
powear assist only to the power stearing system.

The two primary componania of the powear steering gystem on the subject vehicles that do not
have hydro-bogst are the power stearing pump and sbearing gasr.

Drivar Input is transiated directly through the aiearing whest and into the steering gesr via the
intermeadiata stesaring ahaft aasambly. As Wusirated on Atlachment 8, power stearing fluid flaws
from the hydraullc pump to the stsaring gear through a single pressure line. The fluld then
flowz from the steering gear through a single raturn Ane back to the hydraulic pump.

The magnitude of flow ard prassure from the pump required ta provide power assist lo the
gtoaring gear in nofi-Hydro-Boost steering systems varies jat as It vares with Hydro-Boost
sgystems. Tha sizing of the stearing gesar intemal comporaits, pump flow and pressure
rsquiraments are adiustad to meat the spacifications establishad through perfonmance critenia,
analysls and developmant testing of tha various power assisted sieaering components installead
in the vahlcle.

9. Describe all assesamenis, analysea, testa, teat results, studies, surveys, simulations,
investigations, Inquiries andfor evaluations {collectivaly, "sctions”) that reiste to, or may
relata to, the nlleged defect In the sublect vehicles that have bean conductad, are heing
conducted, are piannad, or are baing planned hy. or for, GM. For each such action,

provide the following Information:

Action titls ar ldantifier;

Tha actual or planned start dats;

The actunl or expected end date;

Brisf suminary of the subject and objsctive of the actfon;

Enginesring group{sjfaupplier(s} reaponaible for designing and for conducting the
action; srvd

A brigf aummary of ths findings and/or conclus/ons resulting from the sctlon.

sapohm

o
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10.

For sach zctlon identlflad, provida coples of all documenis related to the acton,
regardiess of whather the documents are In Interim, draft, or final form. Organize the
daocumenis chronoclogically by action.

Hydraullz pump performance and eary subject vehicle wamanly data was discussed and
evalusted with the pump suppler in the &l of 1908, QM has not ldentified documentation

regarding this discusaion and svaluation.

Tha supplier of the hydraulle pump In tha subjsct vahiclas i3 Dalphi Automotve Systeams. In
onder to assist General Motore In responding to this NHTSA Informatian Recjuest, Dalphil
Autormotive Syetems has provided responsive Information far iteme 8 through 12

Ag a resuli of a sesrch conducted January 30, 2004, for "actions® that ralate to or may relate o
hydradlic pump shait fallures, GM has ldantiflad 2 General Molors Problam Rasolution Tracking
Syatern (PRTS) analysls summary that may ralaie ko hydraulic pump shaft falure in the aublact
vehiclus. A copy of the (PRTS) analysis summary |8 provided on tha Attachment 1 CD, Ina
folder labaied Razponse to Q9 refar to the fakier [abaled “Altachment 2A° — In Micrasoft Excel
format Aftachment SA contalns tha spacific responess to ltarns 9a-8f. Tha Prabiem Dsfinifion
Farm {FDF) documents refarenced iy Attachment 8A ars inciuded as Attachment 8B. The
informatlon contalined In Attachment BB was avaluated with the help of the suppler of the
hydraulle pump In the subject vehicles.

in June 2001, Delphi conducted shudiea to assass hydraulic pump salzures, which can result in
pump shaft fallure. Tha Dealphi documentation melated to these studiss is contained in
Attachment 8C {Wamanty and Ring/Rodor Clearanca Analysis). Tha conclusions reaufting from
thaas “actiong” indicate that the spinning pumnp rolor {which ia connectad to the pump shaft)
can salze with tha pump pressura and thrust plates cauaing the pump ahsft to fracture. The
Dalphi Infarmation specifically rasponsive to ibsrs Ba-9f is contalnad on the documents. As a
reauit of thase "actions™ Delphl developad and Implementad a hydraulic pump seizure test in
May 2003,

Describe all modifications or changes made by, or on bahalf of, GM in the deaign,
muterizi composition, manutscture, qualily control, supply, or inataliation of the subject
component, from the start of preduction io duete, which rlate to, or may relste to, the
allegad defect In the subject vehiciea and for similar modasi vehicles for model year 2003.
For aach such modification or change, provkds the follwing Information:

The date or approximate dats on which the modification or changs was incorporatesd
into vehicia production;

A detalied deacription of the modification or change,;

The reason(s) for the medification or change;

The part numbeara {servica and snginaaring) of the original componant;

The part numbaer (sarvics and snginsaring) of the modified component;

Whather the originel unmodified component was withdrawn frem production andlor
sals, and K 8o, whan;

When the modified component was made avallable as a service component; and
Whather the modified component can ba Imterchenged with sarlisr production

componhehts.

Alsc, provide the above information for any modification or change that GM Is aware of
which may be Incorporated Inta vehicla production within the next 120 days.

~popp B




Letter to Richard Boyd
PED4-004 / GM-551
Fabwuary 23, 2004
Faga 10

1.

Dslphl has provkied tha Infarmation that icllowa regarding changes to manufacturing/quality
control, which may relate to hydraulic pump shaft fallure.

« Novembar 1, 1989 Calphi Plant 3 retargetsd ths Pump Ring/Rotor clearance by 0.00005"
and changed the housing surface fiatness manufacturing limis fram 0.0001" canvex/Q.0005"
concave to 0.0001"convex. 0006" concave.

= Fabruary 16, 2000: redundant Marposs gauging was added o measure Rotor thicknass.
= May 16, 2001: Rafor surfaces taper controfled thna monitoring.

Genaral Motors mquaested that Dalphi make quality mprovements to the hydradlic pump, on
our behalf.

The hydranlic pressure plate design was muﬂiﬁed from the current version {o 3 Poat Pressure
plate design. Enginesring Work Ordar (EWO] AZJZS (Attachment 10A} datslls the pump
modification, indicates the reasone for the change and pump number information.

The Post Pressura plete design went into Delphi production an Fabruary 2, 2004, the previous
deskyn pressure plate was discontinusd. The modifled hydraulle pump was incorporabed into
vehide production in February 2004. Tha new Post Pressure plale design i interchanpeabla
with previous designs. The original unmodified pump was not withdrawn from preduction. The
BEWQ indicates that exiating stock Is ko be used. The modifisd pump was available 35 a senice
component in February 2004

Tha Pgst Pressure plate consiste of the addition of raiaed smas of material {pasts) at the intake
areas of the plate. Additfongl material wee also added in the Intake undervane grooves to
increase wiffness. Thess two ralsed surfacas rest on the cam ring and limit the nteke surface
areas of the pressure plate’s deflection towards the pump rotor for given presaums compamd
ta the orginal design. Attachment 0B cantalna section views of the hydmulic pump with the
currant pressure plate and the Poat preasure piate.

Staty the number of sach of the following that GM has sold that may be used In the
subjact vehicles by componasnt name, pardk number (both ssrvice and
anginesring/productien), madel and modsl ysar of the vehlcls in which it Is used and
manthiyear of eals:

a. Bubject componesnt; and
b. Any kits that have beon elsased, or developed, by GM for use in service repaim to
the subjact componant/sasambly.

For each component part number, provide ths supplier's name, address, and
appropriate point of contac! {name, titde, and telsphone numbaer) Alsc Identify by make,
madel and model year, any other vehicles of which Is aware that contaln the
Identical component, whether insiallad In production ar In sarvice, and state the
spplcabils dates of producilon or service uaage.

An slectronk summary table of the requested sarvice part Information for the subject
component is provided on the Attachment 1 CD; refer ta tha Microgaft Excal file in the folder
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labeled “Response for Q11." GM does nat offer any kits that have been releasad or developed
for use In senvica repalrs specifically related to the subject condition.

Thesa sales humbers represent sales to dealers In the US and Canada. This data haa limited
anaiytical valus In analyzing the field performance of a motor vehicle component becauas the
racords da not cantain aufficlant Information to astablish the reason for the part sale. |t is not
poasible from this data to detarmine the number of these parta that have been inatalied in the
subjact vahiclea or tha number ramaining in dealer ar raplacemnent part supphier inventory.

Thie table contains service part numbers, part description, part usege information including
other GM wvehicles that contain the identica! component, part aslas figures by month and
cadendar ymar and the suppller's narme and address, contact name and phone nmber. The
Gensrm! Motora Sarvice Paris System doas not contein a tile of a contact person for aach
companent and |5 therefore unable 1o provide this Information.

Fumish GM's s=sssament of the allaged defsct In the aubject vehicle, including:

#. The cause! or contributory factors);

b. The fallurs mechanlemis);

¢. Tha fallure modaia);

d. Tha risk to motor vehicle safety thet it posss;

2. What wamnings, If any, the oparaior and the other parsone both Inslde and outelde
the vehicle would hava that the allaged cdefest was cecurring or subject componant
was maffunctioning; and

f. The reporizs Included with this Inquiry.

The hydraulle power stearing pump ls the only hydraulic pump usad in the brake andfor stearing
gystams instalied on the sublect vehicles. The hydraulic pumnp in the subjact vehicles with
Hydro-Boost provikdes power asgalst to both the steering system and the brake syséemn. The
hydraullc pump In the subject wehicles that do not have Hydro-Boost supplies hydraulic
praasure only o ths power stesring system. Failure of the hydmauiic pump shaft in vahicles with
and without Hydro-Boost, does nat eliminata the abillly to stop and stesr the vehicle. Therefora,
ne urnessonable risk to mobor vehicla safely axiats. A drivar can continue to wiop and steer the
vahicle after the loas of power assist.

Failure of the hydraulic pump shait would contribute to loss of hydraulic pressure suppled by
the pump ta the hydro-booatar, svantually resuling In depletion of braka power assist The
hydro-bocgter Includes a pnsumatic accumulator. The sccumuletor provides a transition
betwean power assletad braking and manual braking in the event of pressure aupply loas. After
the accumulator auppllied power asalst 18 dapistad, the brake system operates in the manual
mode with increased brake padal force required to attain desired stopping distances. The
subjact wshiclazs comply with the no-power brake assist condition stopping distance
reguiraments idantified in the Federal Motor Vehicla Safely Standards (FMVSS).

A fallura of tha hydraulle pump shaft could also result In stearing control reverting to manual
steering with the loss of the hydnaulke pressure supplisd by the pump for power stearing asslst.
The power stesring syséem is designed so that the driver can maintain control if the hydravic
pump exhibits a low fluld flow or no fuld flow condition. The effect of power stesring aasist is
greatast at very low speads (such as when parking) and lowest at highway speeds. Gradual
changea in vehicla directian (low lataral g-4evels) wauld require the least incraase In steering
whae| force, Therefore, the Ioss of powsr steering agsist in unllkaly b ba associated in any way
with gerlous injuries that might aceur In a high-speed crash.
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Invasiipation and analysis {collsctvaly, “actions™ takan to datermine factors eontributing to the
glleged hydraulls pump sheft fallures ars identified in response to lsm 8. Factors that may
contribite to hydraulic pump shaft failures includs;

= Pressuna plate deflactionipump seizure
» Prassura plate flatness

« |mproper fing/rotor cleavenca

» Dvarszediapered rotor

Fallure of the hwdraullc pump shaft resulting from any of the above candributory factors leads to
degradation of the power atearing and power brake assist resuliing In stesring control reverting
te manual steering and Incregsed brake pedal effort  The change In steering and braking effort
kilicats o the vehicle operator that there may be a malfuncticn in tha hydraulic pump.
Incraaeed pump noise may be another indicator o the wehicle ocpemtor of hydravle pump
maffunction,

General Motors assessmant of tha reports included with this inquiry indicate that tha alkeged
hydraulic pump shatt fallureas may have rasulited fram any of the contributory factors noled
above. GM has not analyzed the hydraulle pumps affeged to have shaft falures; therefore, GM
has not [dantiflad the specific contrfbutory factors related to each of tha alleged pump shaft
fallures.

¥ ¥ B

GM ciaime that cartaln Information, In documents that ene part of claima filkes maintained by the GM
Legal Staff, in sttomay work product and/or privileged.  That information ihcludes notes, memos,
reports, photographs, and svaluations by attomeys (and by claims analysis, Investigators, and
ergineers wordng at the request of sttomeys). GM s producing responsive documents from
claims fllas ihat are neither attormey work product nor privileged and withholding those that are
attorney work product and/or privilegad.

This tesponse @ based on ssanches of Gameral Motors Corporation (GM) locations wham
docurnents debsrmined to ba reaponsive o your mquest would ondinarily be found. As a result, the
scope of thia ssanch did not Inghude, nor could & rassonably inohude, "al of its divisions, subsidiaries
{whether or not Incorporated) and afllatad sntevprisas and all of thelr headquarbers, regional, zone
and other offices and thelr employese, and all agents, contractors, consullants, atiomeys and law
firma and othar persons angaged directty or Indinsclly (e.g., emplayese of a consultant} by or under
the coniral of GM {including all business unite and parsons previously refamed o), who are or, In or
after January 1, 1988, wers invalved In any way with any of the following reiated to the afleged
dafact In tha sublect vehiclas:

8. Design, enginesding, analysis, modificetion or productian (&.g. quality control);

b. Testing, avsesemant or evaluation;

¢ Conalderafion, or recognion of potenttal or actual defects, reporting, recond-keeping and
informatlon management, (e.g., complaints, flald reporis, warranly information, part sales),
analyals, clalmes, or lewsults; or

d. Communication io, from or Intended for zone raprasantatives, fleats, deadars, or other field
iocations, incluging but not fmiteq o peopls who have the capacity to obtein information from
dealars”.
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This reeponea was compllad and prepared by this office upon review of the documents produced by
varlous GM locafions, and doss not include documents generated or received at thaee GM
locationg subsequant ta thedr saarchee.

Please contact me if you mquire further information about this respange ar the nature or scope of
our searches.

Sinceraly,

Agu

Gay P. Kent
Dirdckor
Product Investigations

Attachmanta



