3.  State the GM and/or Delphi Automotive.requiremsnt specifications, inclyiling

any part marking and a descripticon of each marking, for the subject
component nsed in the subject vehicle. Provide copies of all documents,
organized chronologically, related to the requirement apecifications.

WWADG - RE16M000] - 1 THITSL ML
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E. If & WelbuR analysis of test msults falls to demonstzais tha required munsmum valees,

Saginaw Dhvision must ba nolifind immesately, BN & COMeCtive 30N plan must b
Subemitied wikthin lan days. Suppiler and Saginaw Division to mutuaily agnes on meng for
implamantatian of comaciive actan.

F. Tha suppibar shall submi a Black Bax change form 10 Saginaw Divison Procuc
Englrwaering for appraval of design or procesa changas after the product s enginesmng
relexsed. This form shall serve as a recerd Of inlemal changes to prodyc) thal are rot
tracked In axsmbly deuwing ravicions. Sagindw resanves tha nghl 10 any sdddion.
Information the vendor has Tor verification af the changes made.

TABLE H
Design Validation
Requiremen Test Rel. Sllrpes
Thermal &hock r N 22
. Humidity Test 25.5 2
Themal Slorags Test 258 22
Gmtnniﬁnﬂnn Text 258 )
Vibratlon Test - 252 o)
Drop Test 253 2
Sal Fog Test 254 22
Curabilily Test 2.5.8 )
Test o Falure §
Dusl Tesl . 25% iz
High Pullowt Force Test 2.51 ]
Notes:

1. Raliability pradiction test-Lo-faikme resulis shall nol ba wsed 10 accapt or rjict produnion validation, i 6
anly used to astimate refiablity. Rellabiity prediction test-to-fadurs must be completed prior b vt

+ prosuctian.
2.  Disconinua tesling any sample thal successfully reached Tour times the minimen cydes.

3 In ordec to {eat adequatu sampiss to provida 95% redabilily gnd 70% confidence level, (e folowng fest
samples And test Cycles i requined wilh zemo failyres:

. Samples Cycins
12 2 x lile
or 2} 1 xlifs
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TABLE #2
Froduct VaRdation
Rsquirement Tt Ref, Samoies
Thermal Shock 257 2]
Humkdity Test 255 4+
Theemal Storags Tasl 258 i
Canaminalion Test 28 &
Vibeailon Test 252 44
Orop Teat 243 4
Salt Fog Test 254 e
Duxablity Taat 258 o
Test 10 Faillure ' 4
Dust Test 254 “
High Pulloul Forca Tast 281 44
TABLE #2
Contnulng Conformancs
Sequireeen Tyl Ref, Samples
Function Tasl 2.5 100%
Durabli®y Test 254 1Wya s
Test la falune Eryeds

3. inorder 1o lest adequsts samples to proviie 55% rellpbility and S0% confidence level, tha folowing tast
samples and tesl cycles o required with 2em [akures:
Samples Cynles
22 Zxlin
or 44 1xkfe
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TABLE 82
Product Yaiidation

Requimmen] Tesi Rel, £ar
Tharmal Shack 257 4

. Humnidity Test 2.5.5 45 or 15
Tharmal Siorags Test 2.5.8 45¢r 17
Cormamineilon Test 25 45053
Vibratlon Test 252 a5¢r 135
Drap Tast 253 45
Salt Fog Test 2.5.4 F LI
Burahilty Test 258 A5 ¢r 1T

Test to Fallure 4
Dust Tast 158 dE or %5
High Pullzwt Forca Tesl 251 45 or 10
TRABLE #2
Continuing Conformance
Requirement Tegi Ref, SATDERY
Funciion Test 25 100%
Curahikty Test 258 1year
Test 1o fallure Gyear
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——iid .  —

Lr.u:h' Bolt Fully Dut

FIGURE #1
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1

1.1
12
13

TADLE OF CONTENTS

Sc¢ope of Docomant
Acronym and Definklon Glossary
Applicabla Cocuments

FLUNCTIONAL REQUIREMENTS

21

25

214
212
2.1.3
214
215
2.148
2.18.1
2.7

2471
2172

2173
2.1.74
212
219
2.1.1D
FAR §
FARE:
rARE)
21.14
2118

2118

2117
2.1.18
2118
21

Testing
2.4
2.51
252
2513

- 2.54
2.55

258"
25T
2,58

Funectian

Nolsa

Rattla

Package siza

Atuglor mass
Actuztor pastion swilch
Swilch elosing position
Wiring and connactors
Assambly force

“Tarminal Gtability .

connector retenton
Siraln rollef
Eleciromatic Iniafemncs

- Limiis of traviel

Nomina volage

Cperaiing voliape

Jump start

Acthuator apeed -
Actustnr stall condifian
Sisadng windup/max sideloaxd
Lack balt spring wear

Shaf lock torslonal utimates
Rasisianca to theft
Suppreasad aclustar

Testing requirement .
High pdiout force st
Vibration test

Drop test

E'-nn:r'tpl'oq lest

Humdity test .
Thermat sinrmpa tost
Tharmal Shack

Durabliity Iifé {60 with environmetal
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34 Rellapiity
31 Fallurs made and affect anskysls

314 Dealgn failure made and effect analysis (OFMEA)
312 Proadugt fallure mode and effect analysis {FFMEA)
a2 Validsilon plan and raports '

A3 Rellabiliy prediction

Cryality Assyrgmce

41 Design vaidation

4.2 Pmduct valkislon

4.3 Contlhuing conformance

59  Qualky Comtmi, Reliability and Reparting Requirements
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14 SCOPE DOCUMENT

FURPOSE

‘the inlan of this documennt I= te outllne the functional requiremens for a typical Elecine
Colurnn Lock actuator. It containt conficend|al infarmation and may nol be reprodused o
NStRDUED Without wiittan pemiss:ea from Seginaw Division Producl Enginesnng.

GENE RIFTIO

This documient astablishes thie Lavad || specificaticn reqguirsments of ta C38 modular
stearing column. The lavar Il spacifications is the actuator axpectlation mquirements 1o
fulll the Level | customer and vehicls lachnical specification. Tha funclian. perfeémance,
rellablity, nad valkiation requirements of the actuators are defined in this gocument.

Thia iz & draf® desumant. All sheeis of Information, outlines, descriptions and reference
materals ara subjed to sddRon, deletion o revision as determined by the parsans
responsible for sach ltam In this spacifikcation.

. APPLICATION
This standard s for use In supplying cerain parts under purchase orders of SaQuiaw
Division GMS. This standard i imited in ita application a those draings ar engineenng
Musirations which cal out this standard number, ar which refer 10 this slandand wth
some other standard ar specification.

HAZARDOUS MATERIAL CONTRER,
Procucts fumisheg 1o Sagingw Diviaion and products and procasses used by supplers ta

manufactisa ihosa producs must conform 1o employee and consumers healh, empoyed
safedy, and envirgrumontal equinements.

COVERAGE OF THIS STANDARD
~ This standerd covers the oparailonal, rekabdity, durabilty, 3nd qualty requinemants far iha
elscirical lecking actustor deseribed harsin.

GENERAL REQUIREMENTS

This standand I$ supporiad by Gl-1844 Standands for Suppiier Performance Evaluatan
and Reponing, which describes the Terms and reaponsiblliies associzled with the
requirements of this standard,

TESTING REQUIREMENTS

Casign Validation is a tast seres conducted an dasign infent parts fabncated through
pracuction like procasses. The requinkment Is 1o demonstrala sonfgrmance 1o $5%
rellablity at 70% confidance. Having 22 piesces (st with o Tallures, staisticalty meels tha
9570 design tanged

. Process valldstion is o lest sariss condutted on parns made by the intendaed production
procesges. The requirement 15 o demonsirate conformance 1o 93 meiabilly at $0%
corfidence. Having 44 pleces test with no falures, sialislically meets the . 35/50 process

target 22 shall have 100% of cycles, 22 shall have zﬂ'ﬁ‘ cycles applied.
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12 AGRONYM AND DEFINITION GLOSSARY

AWG
83
Eid
ETS
TBO
Voo
LBs

Maximum Travel

13 Apglicahla Pgcumernts
The following are support documents. in the event of conflicd betwsan documems the

contants of Lhia specificriion shall take precedence over all except govemmant reguladions.

Ga110P

ETS-1020
GM1844

GM1907P
- GMI14p
GMYi1EP

GMS11P

ALST

Y2

01JNa7

11SEM

HMYEH

ALy

American Wirs Gauge
Componant Sel Stratagy
Elecirm Magneiic imerference
Englnasring Test Spacification
Vo Ba Determined

Volis Dirge! Current

Poumis

Actuitor irave! from mechanical
slap 1o mechanical hard

Procedure for tesling switches [(See Table Z)

Staafing Column Assemblias (Pascenger car
uzage)

Starslards for Supplier Performance Evaluation
and Repaning

Electrastatic Discharga {For Prim Only)
Radiated Emissions

Conducted Transient Emissions 5tall & Run
Problems

il ACTUATORFERFORMANCE

&11  EUNGTION
The slectrical colurnn lock sclustar assembly is an Elecirc-mechanical davics ihal IFANSMILS the

required forcs to uNkeCk and lock the steering whael The lock actustor must have a spring loaded lock
ol such that if the ook bott, strikes in botwsewn the locking slots on the shafl iock, whan Lhe slearning
whaal is ratetad, the lock bolt will firs into the locking siot.
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212 HNOI3S
Tha aciustor nolae lovel must nat axcesd a tolal eound prassure vl of 20 dBA ax measuned i both

dirscilons under ihe following candilans.

1. 12.0 Voks DC applled at the actuator lerminals

i, Amblent air ismparaturs of +22* C

3 Al & distance of 375 mm

4, Mo lond appled through shafllosk

L3 in a quiet rcom

6. Actuatar suspanded

&l1.2 BATILE

The actuator mist not rattle in aay conditions including vibration testing.
204  PACKAGE SIZE

Th# size and mounting configuration of lhe actuaior assembly shall Ba within the paciags shewn

. drewing A-D022%0,

Ltd ACTUATOR MASE
The mass of the ikt aciuator assamhbly shall not be greater than 2 ibs.

419 ACTUATOR POSITION SWITCH
SWITCH CURRENT MAX,

Swiich must withsland max cumend of 100 mA.
SWITCH CURRENT MIN.

Swhch must function & & minimum of 4maA. -

2181 TIMINGFORSWITCHCLOSURE .- =~
The position sensar rnust be rmade wien lack boll i withdrwn lo position A 23 3hown in
roquirérnent drawing A-002250 with a 025 mm talerancs.

&1L WIRING AND CONNECTORS
Acluatar inputs and oulputs shal e & male connecior i mate with famale Packand connedior

# 2047785, Reder to the packaging rt. drawing #A-C02250.

4171 ASSEMBLY FORCE
Tha aszambly farcs shall no axcesd 100 Newtons whan measwed at room temperaure. 22 & Ib. ¢
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(@19)

(011) 2115 ACTUATORSPEED . F

4172 TEEMINAL STABIITY
Each twirminal shal wihstand an axisl push-in force of 36 Newtons in the diredion of connedaor

engagement withowt damage. 2 ibs

2173 CONNECTOR RETENTION _ 22.5 Ibs
The mating connectar shall remein locked whan subjected to an axial pull-out force of 100 newlerms

appliad to e matirg connacar wirlng hamess in the direclion of connector disengagemant. Tha
aciuatar shall rat be dameged Ly 1his test,

174 STRAIN RELIEF 17.74 ik. 5

The achuatoe assembly must meat all alecircal specificalions afler subjeding tha wire hamess 1o a 79
MNewdon minfmum pull forca al e rate of 50 mm/minute any of the  axis of wire exi.  Reler 1o Lhe
dramving FA-O02250.

218  ELECTRO-MAGNETIC INTERFERENCE {EMI}

Thera shall be 8 capacilancs across Ihe leads of the malor 1hat is between 0.1 uF and 1.0 uF. The
specifis valus shaldl be determined by the actuator supplier. The cagactanca must have suthcient
risistance 14 proparly dissipats any anargy that could gdamage the capacitor. A Jiscrete ressiance
shall ba aceaptanie if necassary 1o proted the capaciancs. Both values shall require the approval of a
Safinaw Division Product Engineer.

212 LIMITS OF TRAVEL
Ham Stops
Tha actuator shalki raved a minimum of 8.2 mm, fully engaging the shafl lock referio requuement grawing

A-ODZEZED

ELECTRICAL

2118 NOMINAL VL TAGE
Actusdor wil operate at a 12.0 vod nominal operating condition.

2112 OFERATING VOLTAGE
Actustor must cperale in the 8-16 voll oparating rangs.

aliy QVERVOLTAGE - JUMP START
Mrmumm?@@mmwm motor for 30 sacomds.

2114 MAX CURRENY -
Curent draw shlﬂ_nul wecand T amps.

Speed shall be na longer than {4 Sec 3 8V a1 -40°C..
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T4

G138 ACTUATOR STALL CONDITION

The astuator must be capable of handing a 3 second stall candilion undss coNLinuous CTent wivle -
axarting the pud in fores, After the 3 second on lime he dctuator most be capabis of handling 3 stall =
canditian for 24 hours, white VcG is 8 9-12 volt 50% duly cycle whare the period T is equal 1o 1 5e<.

2117 ACTUATOR MIN VOLTAGE TO OPERATE

Tha acluator assamily aner vannng Ind & RAMSeE in either dirgtSan mus cperate M 3 Mimum volage
of 8.5 vofts under al condilons, except no load=s applled.

MECHANICAL
L1165 STECRING WINDUP

The aciualdr musl Be capable of mmoving ihe lock ball with 3 sideioad to the loexbaoit of 245 Ib. farce at
& volts, [245 Ibs cormtponds 1o 33 fi-b on e Meening shaft]

L1417  LQCK EOLT SPRING WEAR
Tha actuator [5 axpactad to cormnste 50,000 cyclas of wear testing by cunning the Kck boll up against
tha ¢k pliate striking batwean tha locking siots | tha actuatar mast o ko imils of rdwel

4118 SHAFTLOCK TORSIONAL ULTIMATE
To maet Exrcpadn requiremants the slasding shaft lock system will withsiand 400 Nm tomue thiough the - ?
staering shaf M forcs slde load an 1ha lock DoX). AN the colarmn hel rigiBy. apply torsional load )

tnlhnnem'hu_m Run a minimum of ong assembly in Sockwiss diredlion B SEcond assimibily n &
counter cidckowisa dimchon. 2180 \b#ﬁ'

22 SUPPRESSED ACTUATOR
Aclustor musl mes connacted translent emissians gukielines per GMS115P.

ENVIRONMENTAL AND MECHANICAL

a8 TESTING:

Tha aclusicr assembly shall mest operational specilicalions befone and afler compieuon of the

savironmental and durabiity test. Tesl in accardance with the following: roatsFY
_-—"-—-.__-1-_-

A, Mount Lthe actuator on a CSS lilL howsing, wilh & shaft fock.
B. The actuator ghall by cycled elacirically during each Les!.
c. Tha iima for ona cycle wil be Less than 15 seconds. A cycla consists of remavang the

lockbalt frowm the shaft ok and driving 2ie DOt Back INto U Shiafl ook
— Test guitch closure each cycls.
251  HIGH PULLOUT FORGE TEST
Tast the actustar for S0 cyclea whila having a 33 fi-k. 10 tha steering shaft through shafl jock. The force wal
ke apglied in tha opposke direclion of the previcus ¢ycle (alemating) at 9.0 volts.

232 MDRATING TEST
Test par ETS-1141-lv the elactrical acluator assembly companent vibration test  Samples to be tened
béfore and after iha companent vibratlon lest  As required by sectian 2.5,
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A, For SAE Sina vibaation, the frequency range is to be from 10 1a 55 o 10 Hz with a wnear
Swoegs pariod of 2 minutes per cytle. Excursion shall be 1.0 mm peak bo peak over the
antirg frejuancy rangs.

B. For resoriant search, the frequency range is to be varied from 50 to 1000 hz al 3 irear
sweep rate af 1.0 actaves/min. Feedback accelsromelers ars 16 ha mounisd directy 10

ihe part.

Each 3ample i 1o bo vibrated in wach of 3 mutually parpendicular ptanes for 4 Turs
ftotal time 12 hours).
262 [DROPTEST
Tad attuator accambly par ETS-1141-IV eompaneni drop iedl, Samples are o be funczion Lested
before and after the tesl as required by section 2.5.

254 SALTFOQTIEST — 4.+ Zro
The acinator must withstand 24 hocrs of exposure time 1o & 5% neutral safl fog 3t 35" ¢, Samples are
tc be mountad In vehicle pagdion. Exposurd lime shoukd e sauslly divided batwesn {he lockbal in and
ihe lockbolt oul At u_qn_-:_plutiun of exposura lime, samples must be complelaly functiona, and remau
funciional-afier drying.

255 M
Tost par ETS-1141-8 Humidity 18at. Samples are o be function lested befare, during, and afier the iest
25 required by section 25, The acluator musl withatand 128 hr. of exposure tima to a reiatve humaty
of 95% or grester. The temparatise must ba continuously vaned rom 24* €. to 38° C. and Back 14 24°C
onca avery 24 hra. Culy cycls shal bg 1 hr. "on® and 3 hes. "cif®. The eamplas mus be mownted in
vefiicia pesitian with apprepriate Kads applled. Exposure ime should ba agqually divided % time
aciuatad in and 4 tme actugted cut. Al compleilon of exposure [ime, samples musi be complelely
funcilonal within 15 minuias of mmoval fram chamber.

‘. -.'.'-""L";
T e AN e ROTH

258  THERMAL STORAGE TEST
Tast par ETS-1141-4-D thermal slorage tesl samplas are to be functict tested before and afier ihe test

a3 mquired by ascion 2.5 AN components must withyiandg slorage at the folowing lemotraivees and
remain complsialy funcilonal &t the end of {ast with no ceformalicn of maleia.

48 hes, @ BS°C.

45 hes. @ 40° C.

' Hlﬁthmmﬁdurlﬂgtﬂ‘l. — rd

i  THERMAL SHOCK
Al achuator assambly must withstand 10 cycles through the following tivermal scheduls.
1. Soak actusior at -40* C. for 1 hour.

2. Retnove actusor from chambee and adow lo wam &t mom tempecmiure fof 4 muutes.
- Samples showid be cycled with ng Icads during wamup.

3. Zoax ariustor 1 85" C for 1 hour. Cycla samples during this pariod.

i, Remove aclualer lamm chamber and allow to cool at room temperalure for & Maneiles

before soaking at 40° C.

Swnpies must meed all funcllonal requirements aftes frost had fonmed by remawal '2om
- C.
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A
5
L
-1
8

& ;jfj.ﬂ‘?"" L. Saeavinm o8-23-%99 . ) e
253 DURABILITY LIFE TESTWITH ENVIRCNMENTAL P
Tt the motor acluater asssmbly for 50,000 cycles combined with ET3-1141-A thermal duraodty test,
In accond with saction 2.5. Samples are 10 be function 1ested as by the scheduls shown berow.

1¢ First 25 cycles @@ 9.0 valts 33 ft-b; applled to steering shefl,
l."-i' 1000 cyclas 48 12 volls 10 R-b; appliad to sleering shafl
up’. 10,000 éycies @ 12 vodls 5 t-1b; applied to stearing shafl
_!.,,15‘ 9.737 cycles € ¥ voks: in the unlock daction, $2.8 In the ek posdion: no loads appued
..._,'ﬂi"-' #7132 cycles g1 128 volts in the unlock direction and 9 volis applied in the ek pos.Lion;
nn kbads applled.
40 1E79,737 cyciea @ 9 voits; no loads applied in ihe unkick diraclion. and 18 volls appeed in e
lock direciion,
494" 9738 cycies @ 16 volts i the unlock dirsction 8nd 9 vals applied in tha iock direcan.
%‘yﬁ'wclni £ 9 voits 33 B-I; epplisd 1o steering shaft

£a8  DUST TEST -~

The alectrical sctustor must withstand 8 hrs. of exposure o course dusl conforming ta SAd 725 specs.
The dusl must be agiteted 5 seconds of &very 20 min. pesicd far the duration of th 1est. Dust densty
must be mainteined at 0.503 - 0.014 gfeum. Samples are 10 be mounted in vehicle posdin. and test
thne divided squally between the aciuaied put and the actualed in positign, After 1esting, BCCumUILted
dust rmay be removed by hrushing, wiping, or shaking. Samples must be eompletsly funcbonal atl end of
tes,

F

e 5 -

- Tap.- M .

' CONTAMIN - "B Aome Cov >

<8
Tes! par GM 5110 - standard 1o tasting switchax sactan 8.4 on Aukl mmpwhtllly l‘ﬂl' Hﬂlﬂﬂ"
campariment. The following table mplacas the passenger companment fluid compataulity cf the GM

9110 standant,
Refarencas Liquid Mux
Commerclal Coffee
Commarcial Cola
GM 2251M Soapy Water
GMED1EM Alcohgl base cleaner 10% by volume
Commuercial Ammaonia baks deaner  same
Commeecial Hand cleaner
W 40 Lubericaing oil
Commeccial Lock-base graphilefod
Cammeicial £ngine kibdcating of
Corumercial Salt waier 5% by violuma
& RELIABILITY

® =
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NANME OF SPECIFICATION
Spac Haqt Column Locking

EA N G F AMND EFF
The supplier must submit 2 Design FMEA to Saginaw Division Enginsenng and ba approved Sy Saginaw

Division prior {o it of design vallkdation testing. This document will provide deladed design crlena ara
dasign validatlon testing shall sarve io clogs

1.2 PROCESS FAILURE MODE AND EFFECT ANALYS|S (PFMEA}

The supplier musl submit 8 Procass FMEA 10 Sagiaaw Division Engineering and be spproved by Sagraw
Division before the start of praceas vaiidation \asiing. This document will pravide detailed Crzcess

ciiteria and procass yatidatian tasting shall serve to clase out each cincem.

82  VAUDATION FLAN AND REPORTS

The supplier must suhmit a Design and Process validation test plans. Tast plans o be appro.ed By
Saginew Divislon Engineering Test Lab prier to lesling. These plans must include Selaled 1est and tm -1
fo show expected start and and of sach tesl. Final test repors and suppariive data must be subrrtea s
Saginaw Division product snginesring within 15 days of end of 1est,

Al
The column lecking actuator xsembly shall be designed 10 meet the foliowing reLatiity res. rement
85% rellablity ai 9% coafidence beves,

40  QUALITY ASSURANGE

4.4 DESIGN VALIDATION
The supplier shall parform the tast equirements spacfied in Table 2 and submi 1he Lesl resuts o

damansraia prof of conformnance,

42 FROCESS VALIDATION
The suppiler shal parfarmmn the tes] mquirements specified in Table 2 and submit tre test resyls o
_demansirate proof of cenformance.

43
Tha suppdiar is mesponsibls far satsfaciorly completing all testing specifisd .n TaDle 4 fnd suten:iied proo!

of conformance,

0 . QUATYCONTROL HELIABILITY AND REPORTING REQUIREMENTS

Al quailly contml, rellabli®y and reparting must comply to GM1644 Slandand for Suip. er
Parformance Evaluetion and Reporting, "Targets far Excellenca”

B. Durability tests shadl be completed by (o supplier annualy.

C. Teat results shai be sent ta the Sleering Colurmn and Controls Engineenng Test
Supervisor and the mapaciive buyar. Tesl resufls shall be kep on fine per Gererai
Motors Guality Standands for Purchased Materials as descibed in GM164d. ang are 2 sa
avadable for revigw by Saginaw Division engineering parsonne,

o. Supplier i responsible 1o report tesl rejews within 5 days delerming raat cause. formuale
carrective action to efminate fture ocoumences, and implament comecive aclon.
Suppler and Soginaw Division 1o rmuteally agree on timing for implamantalen of camectva
action.
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SAGINAW DIVISION
GENERAL MOTORS CORPORATION
SAGINAW, M| 48605

PART NC A-TIIIZS

PRODUCT SPECIFICATION EmT -8 oE -k
NAME OF SPECIFICATION
SPEC REQT. COLUMN LOCKING
SHT | DATE | SYM REVISION RECORD i AUTH L R oo
1-15 |100C83] 001 |ENGINEERING RELEASE :
7-15 15NO9SE 002 [CHANGE 2.1.16 8-16 VOLTS TO 8-12 VOLTS 8 i'
815 | 15MO03| 003 |CHANGE 2.5.8 TO ADD SCHEDULE cR |
18 [26NO23] O0d [CHAMGE 2.56 105* TO 85'C TR J
10-15 | JENOB3| 008 |CHANGE 3.3 95% REL AT 30% CONFIDENCE £ A :-
11-15 | 26N0OR] 008 JCHANGE TABLE #1 TO JUST 22 SAMPLES ZF !
12-15 | 28NOR3E 007 JCHANGE 2.0 12 SAMPLES 2xLIFE/85% REL 70% COMF . o= ' |
12-15 | 20MNCHE3| D08 [TESY ALL SAMMLES TO 45 5 = 5
12-15 [ 200093 008 IREMOVE TR I
7-15 | D4FES4| 010 |CHANGE CURRENT TO 7 ANFS T
7-15 | 04FEa4] 011 |CHANGE TO 1.4 SEC fp SV @ 40°C TR. :
7-15 |AFE94§ 812 |MIN. VOLTAGE OPERATION ALD 2.1.17 = ?
T-15 |4FES4| 013 INCREASE TOROUETO 33 F7-LB5 2.1.18.5 ol ) ?_ I
15 {DAFER| 014 §2.5.1 INCREASE STEERING SHAFT TORGUE CR I
9-35 J04FEB4| 015 JCHANGE 2.5.8 CHANGE DURABILITY TESTS sr |
1-15 j15FEB4| 018 |WAS LOCK BOLT CAMOUT/NOW INCLUDED IN ULTIMATE 5 5 | ’
5415 [ 157Em4| 017 [noOISE WS MEASURED 735 mim 55
7-15 |1SFES4] M8 [LOCHBROLT CAMOUT REQT HOW INCLUDED IH ULT. SPEC 3G i
7-15 | 15FES4| 019 |WAS 1B0 FT-LBS WiTH NON TAPERED LOCK BOLT 56 :
' i
! I
i 1 i
DWG DATE REFERENCE FIRST USED AFPPR =2 - ITES
100083 25038748 AFPPR K
HAME PART NO.
BPEC REQT. COLUMN LOGCKING A-Q02266
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PRODUCT ENGINEERING
LABORATORY TEST SPECIFICATICN

- —r—— - —— 7 e . T e o e . o

Name of Specification: Nuzher 93ETS-:l141
PABSENGER COMPARTMENT ENVIRONMENTAL TESTS Sheat ! of 7

Rev C 010CTY 3
EURPOSE

To establish the standards for passenger coEpart@ent anvironmants to
bEa uaed as guidaelinas far developing ateering column asseabl {as and
copponants. This spacification ahall in no way liait testing to that
covered by this apacificaticn.

GENERAL REQUIREMENTS

The steering column assemblles and componants tested under thia
specification are expected to mest the functional and durability
refulirenants specifisd under the individual test conditions.

Malfunetions incuryed below the B=10 Welbull or expacted lifa are to
be analyzed by the responsible angineer to determine if low lifa was
caused by any unusual conditions in parts or test and/or if additicnal
tagting is required.

Whera practical, all tests should b4 extanded to destructich to
provide data Ifor statistical analyeis. The following environ=ental
tast wers developed using criteria established in GH S110P.

I. Thermal Tasts

Thermal Durability

The column assembly, or its components pust cooplete the
following thermal aschedule simultanecu=ly with an applicable
durability test. '

Tamp % of Total

deg C deg F Cycles

13 1&5 14

63 143 15

45 111 15

as 77 1s

-5 23 20

=15 ] 8

=25 =121 [

=40 =40 L]

If practical, test should he run with ten passes through the
acheduls. BRach pass will contain one-tanth (1/10) of the total
mmber of cyolas for a given temperaturs. All samplea zust be
complately functional at end of tast.

Paga 229
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FRODUCT ENGINEERLNG
LABIRATORY TEST SPECIFICATION

Hama of Spacirication: Hunker 93ETS-1141l

FASESENGER COMPARYMENT ENVIRONMENTAL TESTS Sheat I of 7
Rav C 010CT93

g g gl

Bhbreviated Thermal Dukxakility

The column asssmbly, or its compopents, must complete tha
follewing tharmal schedulse simitanecusly with an applicabls
duzability test. _

Tamp % of Total
deg C deg F Cyclas
8s 185 14
45 113 i3
) -5 23 s
] =40 =0 10

: If practical, tast should bea run with tan passes through the

i gchedula. Each pass will contain ona-tanth (1/10) of the total
” numbar of cyclex for & given temperature. All sanples pust ha

i cenplataly functional at and of test.

I 2IETS=1141-1C

_ Thermal cvole

I

f _} The steering column, or its compenents aust complets 100 cycles
, of tasting undar tha follswing conditions.

! 1. ©Ona cycle conalsts of the rollowlng:
A. Initial teoperature of sanple iz 85 deg. C.

b. Tenperaturs is decrsased to -40 deg. C over a perlod of
1 hour.

o. Tenparature ramains at —40 deg. ¢ for 1 hour.

d. Tenparature Is increased to 55 deg, € cver a4 pericd of

8. Tanparatura remaina at 85 deg, ¢ for 1 hour.

All samples nust ba completaly functional at and of task.

| - -

B Thermal Storage

All ccmponents must withstand storage at thae following
temparaturas and remain completely functional at the snd of tast
with no deformation of material. Do not power-up electrical
sanples during taest .
. ) : 48 Houra @ 105 deg. € (321 deg. P}

48 Bours @ -40 deg. C {—40 deg. F}
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Nubhber #31ETS-1141
Steat ) of 7
Ravy < 410CTYY

All componants must withatand 10 cyclas through the Zollow
tharzal schaduls. ing

1. Soak componspts at =40 deg € for 1 hogr,

2. Remove componants Irom chamber and allow to wara at
rooz tamperature £or 4 minutas. Samples should he
anergiz during uvarm=-up.

3. Socak components at 83 deg C {1583 deg F) for 1 haur,
Sapplas should ha enargized during this pericd.

d. Rexcove coaponents from chapbar and allovw to cool at
rocm teEpperaturs for @ minutes befors scaking at —40
d-q =1

Saxples muet maet all ronctioral reaquirsmants after frost has
forned by removal from =40 dag C.

carrosion Tosts

a1t Fog

The steering column, or its componants, mUST vithatand 24 hours
of sxpeosuza tipa to a 5% nantral =alt fog at 315 dag. C. Sampies
ara to be mounted in vehicle position with the appropriats loads
applisd. Exposurs time should ba squally divided among all
ponsiblys detent Positions. Ar complation of ura time,
famplas Iust ba completely functional, and rema functional
after drying. .

Humidity

Tha stasring column, or its coaponants, sust withatand 1320 hours
of exposurm tins to a ralative hunidity of 95% or greatar. The
taxperunturs must ba continucusly varied from 34 deg. © to )8 deg.
C and back t3 24 dag. C onca svary 34 hours. VWhan applicabla,
duty esyole shall ba 1 hour "eon® and 31 houra "off*. The samplas
mugt bs mountad in vabicls position with a riats loads
applied. Exposurs time should be agually divided among zll
pousibls detent positione. At completion of axposurs tins,
aaxples must be complataly functicnal within 15 ninutes of
ramavel from chapbar.
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PRODUCT ENGINEERING
LABORATORY TEST SPECIFICATION

-— ————————— — S " —— o — - - -k

Name of Specification: Number 91ETS-1141
PASSENGER COMPARTMENT ENVIRONMENTAL TESTS Shast 4 of 7
Rav C ¢10CTe3
Adging Teat

All plagtic parts zhall be properly molded to insure against
shrinkage, warpaga, or othar deterioration during aging. Tha
assembly shall ke subjected to an aging cycles consizting of the
following stapa;

a, 24 Hours at -40 C +/~
b, 24 Hours at 85 C +/=-
2, 24 Eours at 40 C +/=
d, 24 Hours at 85 C +/-
%, 24 Hours at 38 C +/- 3 C with 95% Humjidityr

* Raquired for assenblies containing Hylon material.

Wl
naonn

The aging cyecla shall be conductad with no mors than 0.5 houra
tima loss between stepa.Upon cowplation the as=embly shall show
no avidance of improper molding such as warping or cracking.

ARII-A141-1TT

ust

The atesring column, or its components, must withstand 8 hours of
axposure to course dust conforming to SAE J726 specifications.
The dust aust ba agitated 5 seconds of every 20 minute period for
the duration of the tazt. Dust danalty must bs waintained at
0.00) - 0.014 g/cu. m. Saxmples are to be mounted in vahicla
position, and teot tima dividet aqually ameng detent positions.
After tasting, accumulated dust may be removad by brushing,
wiping, or shaking. Sawples must be completaly functicnal at end
of tast.

SIETS-1141-TV
Cemponent Vikration

Conponants mugt be capable of complaeting tha following vibraticn
schedulasg in functional condition.

Ay For SAE S5in vibration, the frequency ranges ls to bas from 10
te 59 to 10 Bz with a linsar swesp periocd of 2 minutes paxr
cycls. Excuraion shall be 1.0 mm peak ta peak over tha

antirs fraquency range.

B. For reaschnant ssarch, tha fraquency range ls to be variad
from 10 to 1000 Has at a jinear sweap rate of 1.0
octaves/ein., PFesdback accslercmaters arm to be mountad
directly to tha part.

Fach sample is to ba vibrated in each af 31 mutunally perpandicular
planes for 4 hours (total time 12 hours).

Page 232




Sannn

—

EFEERNNR Y

-

r

LoCT 2B'34 B32:38 FR ELT TS7 4155 TO Bv@€ddL1741 P.82-a2

PRODUCT ENGINEERING
LABORATORY TEST SPECTFICATION

Naxe of Specification: Number 91ET3-1141
FASSENCER COMPARTMENT ENVIRONMENTAL TEITS Shaat 5 of ?
Rev C 010CTH]

24 Yolt Jurn grart
Elactrical companents must withstand a 34 volt potential across
tha 1y tarminala for a pericd &f 10 ssconds. If tha amxple

ceassg to functian during tasting, function tests mugt ba
parifcrred to determine the time requirsd for the deviocs ta return
to narnal operatlon after ramcval of the teaxt voltage. Sacples

must return to norpal gperation wvithin 2 ninutes of test cyole,

Reverse Polarify

Elactrical componants must withatand 14.9 volt potantial aorces
tha supply terminalx in a polarity opposite the intanded polarity
for a pariod of 30 seoconds. If the sample ceases ta function
during teating, rfunctlon tests zugt ba performed to datarmine tha
ting Pagquirad for the device to ratiurn to normal cperation afber
renuval of the tast voltage.

Sontinuoys Duty

All components pust completa 24 bhours of conptinucos oparation at
16 valts DC, undar vehicle aguivalont loads. Amkient hezparatura
ahall ba 485 desy ¢ (182 deg F) for the duratlon of the tast.
Companants must mest all funotlonal requirenants at and of tast.

1000 Heur continuous Soak

Devices which ars powersd, or conmduct current for sxtandsd
parinds of time during poraal vehicle cparation must ba Eawtad ta
deternine aifacts of contimious use on contact cresp and
conponant aging, Samples aust cotplete 1000 hours of continucus
duty at design intent loads with power applied for 23.5 hours of
each 24 hour pariod. Supply voltage must be 13.5 volts DG,
Sazples must be cyoled 9 times waoh 24 hour parxiod., Duell tinas
for switchas must ba 1 zecond in aach detent during tha 5 oyolaa.
Voltaga drops across swltch contacts must not excesd 250 nV at
£01) current. Veltagoe dropa mnat be taken within 1 hour prilor to
cyoling awitches. Axmblent tesparature must ba 25 deg C (77 day
F) for duratien of taat.
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PRODUCT ENGIHEERING —

LABORATORY TEST SPECIFICATION .
Names of Speclfication: _ . Number 932ETS-1141
} PASSENGER COMPARTMENT ENVIRONMENTAL TESTS Sheat 6 of 7
E Rav C 010CTY3

L3ETS-1141=V]
Drop Teat

Sanpies ara to ba dropped from a hailght of 1 meter to a concrats
surface on sach of three mutually perpendicular axis (both
positiva and negative direction). Samples must be allowad to

: bounca, and drop is not complete until samples have coma to rast,

' At complstion of drep, sampla shall have no visible dauwaga and
W=t megt functional paranmetsrs. In certain caszes, catastrophic
mutllation, such am cracked or hroken appendages, savared or
flattenad terminals, etc, does net canstituta rallure.

IS=1141-VIT
Eluid compatibility
Part must with stand contact with the following flulds with no

degradation of parformance, materials, sealanta or
ldantification. Lo

Engine Compartment:
'} . Washaer Solvent
- Onleaded Ga=onlina
Ethylene Glycol
Engina 0il1
Brakae Fluid
Auntomatic Transmission Fluid

Fagsengar Compartmant:

coffun Alcohol Base Cleaper Iabricating il (WD4Q)

Cola Ammonia Base Cleaner Laock-Ease Graphite/011
E?apy Watar Vinyl Plaaticizer Englne il after 5000

miles :

Salt Watar Hand Claaner Silicon Hand Lotion

200 milliliters of the tast liquid shall ke poured on tha part
from a height of 76mm, Part should ba allowad to set for a
_ pariod of 24 hours whilsa halding temparature at 707 to 85F
; without being wiped. Wash with water or wipe any remaining fluid
frem the part bafore applying the sequential fluid appiication.
No degradation of performance, material or sealants shall bae
L '~ present at complation of teat, Use a mininum of 2X cptical
powarad davios to axanine parts for degradation. :

X ETG~-1141-VIIT
'; Audibls Sound Tasst
Steering columna and componants must raat andihle sound

) requirements apgcified in the assenmbly mpacificatione par

tollowing GM9110F procedures;
Faga 234 conktinmed
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PRODOCT ENCINEERING
LABORATORY TEST SFECIFICATION

] Namea of Specificatjian:
FASSEMGER COMEARTHERT ENVIRONMENTAL TESTS

Number S3ETS-1141
Shast 7 of 7.
Bayvy O 0locTes

Sound lavel check= are tas ha made using a sound lavel natar
with an oscilloscopa output at a point "X¥ (o ba spacifisd by
each individual part specification) from the faca of the part
to the face of the micrcphona. Tha s shall be a 12.7
mn diagneter frae field or pressura Cyps with a saneltlivity of
Somv/pa and frequency rangsd of £.35 Hx to & KHz mininuwm.

Mount the part hy its application mounting structure
perpandicular to tha axis of thea doaimster mlcrophones in an

enclosura with a background nolise level not to exceed 45 4B on
an A- Waighted acale.

Record and pleot tha sound lavel waveform due to actuation in
decibels on the A~ vaighted scale.

Maka =sound measuremgnt for both the on-to-off apd off-to—on
modas of oparation.
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DELPH] SAGINAW STEERING SYSTEMS Pagé 1 of
SAGINAW, M1 4BEDS '

PRODUCT SPECIFICATION

PART NOQ., 26053015

16

NAME COF SPEC FICATION
Spee, Eleet Column Lock

k

1 INTRODUGTION

1.1 Scope of Document

12 Azzonym and Dafinliion Glossary

1.3 Appleahin Documents

2 FUNCTIONAL REGUIREMENTS

2.1
21 Function
242 Noisa
1.3 Rztha
214 Fackage siza
21.5 Actuaior mase
218
218
217  Wirihg and cannecton
2171 Etraln olef
7.8 Elesiromagreatic Inerference
218 Limnits of treval
2410 Nemina voltags
2111 Oparating vokape
2.1.11.5 Min voltage to operate
2412 Jump sbart
2113 Molor 3taN Current
2114 Actuelor speed
2415 Thoma! Probeckor
2016 Lock boit sidaicad [(Steering Windup)
2.1.17  Loak bok apring fatigus
2118 Shahlaak tersionsl vitimats
2.2 Suppressed actusior

2E Taating .
2.5 Function testing
251 High pullout force tas
252 Vibraticn teat
2453 Drop jast
254 Salk fog test
255  Humidiy teat
256  Themal slorage lest
257 Tharmed Shock

= REFERENCE USE QLY
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DELPH! SAGINAW STEERING SYSTEMS Pags 2 of 15 ®
SAGINAW, Mi 486056

PRODUCT SPECIFICATION

PART NO. 26063015

NAME OF SPECIFICATION
Spee, Elect Column Lock

258 Dursblity Ke tast with anvironmantal

a0 Anfiabily
' i1 Daslgn falure moda and efect anglyels (DAMEA)
312 " Product falh.n mode and effect analysls (PFMEA)
3.2 Velidation plan and reporty’
3.3 Reliabikly pradiction

4.0 Quality Aggurance '
4.1 Design valication
42 . Product validation
4.3 Condinuing senfarmanca
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DELPHI SAGINAW STEERING SYSTEMS Page 3 of 16
, SAGINAW, Mi 48605

PRODUCT SPECIFICATION

MAME OF SPECIFICATION
Spee, Elect Column Lok

PART NO. 25053015

11 SCOPE DOCUMENT

BURFOSE o

Tha intant of Mis decurmant &% to outline the funclions requiramente for & typleal Bleciric Column
Logk aciuator, It containg canficental information and may not ba reproduced oF distiutsd without
‘written permission from Galphl Seginaw Stearing Systems Product Englnaaring,

SENERAL DEICRIFTION .
This documant estabiizhes the Level Il spadficetion requiremants of tha CSS moaular stearing solumn.

The Lavel || specifications is the actuator expectation equiremants to fulfl the Level | eustamer and
vahicke technical spacification. The funclion, performances, refisbiliy, and validetion raquirsments ofihe
actuztors are defingd in {kis document,

APPLIGATION . :
' Thia stancgrd Is for usa In supphying cartsin parta under purchase onders of Delphi Saginaw Stearing
.‘ Systems. Thls standand i limibed in s BppRcation to thosa drewings of angimeering Bustraticns which
call out this standand aumber, or which refor fo this stendard within some athar standam or
specifcation.

HAZARDORS MATERIAL CONTROL

Products furnished to Deloht Saginaw wnd products and processes used by suppias &0 menufechra
thoze products must cordom by employes e nmmrrura health, smployen safsly, and smvironmentai
raquirements.

COVERAQE QF THIZ ETANDARD
This stzndard covers the cperational, reliabllly, durably, and quality requiremsnts far the elactrical

lacking actuainr deseribad hann.

QEMERAL REQUIREMENTR
This standatd bs aupportad by QS 8000 Slandards for Suppliar Periormanse Evalustion and Reparting,

which describes the tanms and resporaiblides pesorinted with the requiraments of thk standard.

IEGING REQUIREMENTS

Desigr Valdation |3 & tes! series conducted on design Intent para [akvicated through productian Kke
processes. The requiremant s 1o demonstrate durakility conformanes ta 97% rediability at 70%
confidanca.
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DELPHI SAGINAW STEERING SYSTEMS Page 4 of 18 |
SAGINAW, Mt 48805 .

PART NO. 28053015" :
PRODUCT SPECIFICATION

NAME OF SPECIFICATION
Spac, Elact Columa Lock

Procmgs veldation ia 3 sast serias conductad on pérts mada by the nisnded Noduction procasses,
% Tha requirement iz io dermonvirata conformance o 07% rellabiy at?ﬂﬁ gonfidenca.

1z ACRONYH AND DEFKITION GLOSSARY

AW : - -7 Amesican Wire Gauge

Cc§ ' _ Componant Set Strategy

EMI | Elecirg Maghaiis Inmrfarance

ETS Enginearing Test Specification

THD - To Sa Celwrminad

vDC Volta Direct Current

KG  Kiiograms |

Maimum Travel Actustor travel from reschenicel $top tn mechenica! hard .
. stop.

13 Amalisable Documonts
The faflowing are support dacuments. in the event of corflict between docusments tnu um*tunta of this
spaciication shall iske procasance over all exeapt govemmant reglibabions.

GMF110P ALY Pmn&dure fou tasllnng mm: (Oes Table 2
ETS-1024 Myg2 Stearing Coiurnn Assemblss (Passanger car
usage} i
Q5 9000 ALl 54 Standards for Suppliar Performance Evaluation
' ' and Raporting
GMa10aP 101452 Immunity o Electrostatic Dicharge
GME114F {18EM Raciaied Emissions
EME115P 01MY31 Conductsd Translart Emissions Stall & Run
: . Problam=

. GmMai19P JN 81 ) ESD Saneitivity

'y
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BELPH! SAGINAW STEERING SYSTEMS Paga B of 16
’ _ SAGINAW, MI 48805

PRODUCT SPECIFICATION

FART NO. 26053015

HAME OF SPECIFICATION
Spec, Elect Column Lock

21 ACTUATOR PERFORMANCE

=11 EUNCTICN
The alectrie cakimn lock (ECL) achuetor assembly is an Elaciro-rmechanicsl devica %t tranamits the

requirad forca to unlock and ok the simaring wheel The lock actxator must have 2 spring lnsdad lock
Bolt such Bt IF the Yock bolt wirdes in betwesn the kcidag siols on the shak lock, when the stearing
whesl is rotated, the lock boit will Are into the locking alot.  The e alao sonttlna an sotuator position
switch which & cfosad when the lack boft 15 fully retracied, The £CL nousihg provides mounting for the
RH switeh, Call, & Shroud,

£

212  NDISE =
The achkator noise ievel must not excesd & olal sound presaurs feved of 35 dBA e ineasuned n both

diractiona under the foliowing candilans.

1 12.0 Volta DC applied at the achetor terrninaiz
L 2 Amblark air temperature of +22° G
. 3 At a dislance of 375 mm
4. No loed appiked through shaftiack
5. Inaqumsmmnwmcﬂ dRA
8. Actuatar suspended
213  BATTLE

Tha achator must nak rattie in any conditfana eluding vibraton testng.

414  BACKAGE SUE
The slze and maeunting confijuration of the actuator assmbly shall be within nd packege shown in
drawing 26050850,

213 ACTUATOR MASS
Tha mass of the astisstnr aassmibly Mnutbégrutaﬂun.i? Kg.

218 ACTUATOR POSITION SWITCH
SWITCH CURRENT:

1. Switeh must withstand max cuctant of 50 mé, far & 80 =ec duration
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DELPHI SAGINAW STEERING SYSTEMS Page 6 of 18
SAGINAW, M| 48805 . .

PART NO. 260530156
PRODUCT SPECIFICATION

NAME OF BPECIFICATION
Spac, Eect Column Look

2 Swilch must functdn at & milmum of 4mA.
3. Nermal operating c!..lrrﬂ-'rtﬂﬂ ma.

4. Bounce lme 6 maac max. -

2181 YIMING FQRSWITCH CLOSURE

mpudtMHmmnhnmad‘lmm:kbdt ks withdrew to position A s shown in @guiremant
drawing 28060963 wih a 0.25 mm tolearance,

217  WRING AND CONNECTORS
Actuater Inputs and outpute shall ba g female connector i mate with maie Packard connector
#12047T88. Refer i the packsging rt. drawing 280500960,

21711 ESTRAINBEIIEE
The actuater atsambly must maat all electrical spaciications after subleciing the Wik hamass foa 70

T
o

Newtor minimum pull ferce e a rabe of 50 mem/minute mny of the 2 axls of wire axit Refer io the
drawing 2E050960.

218  ELECTRC-MAGNETIC INTFRFERENCE (EMI]
The ECL shall be eyaluated per M1 14P to demrming complance, All sarmclive messums O ba

approved by Dalphl Saginaw Product Engr.

&l8  LIMITE OF TRAVEL
Hard Stops
The kack hnltﬂunhwlammufa.im fuly engaging Hnuhnfthnkrnl'rtnmquhmmt

drewimg 20805050,
' ELECTRICAL

110 NOMINAL WOUTAGE
Acthuptar will cparate 8t 8 12.0 valt nominal epamding condifen,

2111 QPERATING VOLTAGE
Actuator must cpermle througheut the §-16 volt aparating range al 40° 1 85° C.

The mmrm&mbrf anar running ma ha:dstnp In slther drection €3 14.2 volls must oparata 6t 8

mifimum voltage of 8.6 volts under afl lamparniiora candtions, wifi no elsead appiad to tha lock bolt

Y.
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DELPHI! SAGINAW STEERING SYSTEMS Page 7 of 16
. SAGINAW, MI 48605

PRODUCT SPECIFICATION

. NAME OF SPECIFICATION
Spac, Elect Column Lock

PART NO. 268053015

2192 QVERVOITAGE . JUMP START
Actuator rust withatand 18 valts applied & e mater for 30 seconds.

al12 MOTOR JTALL GURRENT
Currant draw shall not excesd 7 ampa of +25°C and 14.0 volts.

2114 ACTUATQRSPEED e .
Tims shall ba no lorga than 0.8 spo a5V Bt =£20"C.

2118 TIHERMAL PROTFCTOR
The aciuator shal Inciude a pasitive tampsrature cosfficlent (P.T.C.) davice and mest the foliowing
spaciiications.

1. The actuater wink current shall be maintained ot graztar than 50% of tis inikial stal vaiue for a
rtirumum of 1.0 seconds of stall, and shall ba reduced i legs than 0% of 1t inkial stal
value within 80.0 seconds of siall, _

. , : 2 The acuater ghall mest requiremands of section Z.1,18 ATer power I ramoved for 80,0
' saconds bom an actuainr that had been stalad for 80.0 seconds.

3. The P.T.C. prolaction shall continucusly protect a stallad actustor. (Tast for 24 houn
ITHAIMILITL)

4, The achralor shelf operate for five comtinuous cyclea, without iesnaption Sy the Hemesd
prelacior. Ona cychs shall gonsitt of running into handstops In Bath directions within 2.5 see
when enemglzed and 1.0 3ec mst par cycle, Voltage ta ba 14.2 VDG,

MECHANICAL

2138 1OCK BOLT SIDELOAD (STEERING WINDUPY
_The actuator must ba capable of removing the Inck bott with a shdedoad 1o the loskbalt of 1080 Newton's

(245 1bs) force at @ voiz. [1090 Newlon's torraspanda () 45 Nm {32 i-be) on the wtasring shaff.

2117 LOCK BOLY SPRING FATIGUE
The aciusior ia expaciad o complets 50,000 cycias of wear taxting By ninning ﬂ'lhﬁthulhpugumt

the lock plate strikdng between the locking slats , the actuior must go to Imits of bavel

2148  SHAFT LOCK TORSIONAL ULTIMATE
" To mest Ewopesn requirements the etearing shaft [cak system will withstand 400 N torqua through
tha alsaring ahalt (5857 N force side load an the lock bal). With ¥ha column held rigidly, apply
. tersional load to the steering shatt. Run & minimum of ane aesembly in clogloviae direction & sacond

aasembly k & counter clockwise directon. - -
_ } .ﬁ' j
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DELPHI SAGINAW STEERING SYSTEMS Page 8 of 16
SAGINAW, M1 48805 L .

_ PART NC. 28053015 ° -
PRODUCT SPECIFICATION

NAME OF SPEGIFICATION
$peo, Elact Column Lock

2 SUPPRESSED ACTLIATOR _ : )
Achuator mst et conducied tranthnt emicglons guidelines par GMET18P on DV Lovel Hardware,

ENVIROMMENTAL AND MECHANICAL,

25 EUNCTION TESTINGE
The actustor sgaembly shal et cpafional spacifications in acacrdencs with the faliowing:
A Mountthe achuater on & CES tit housing, with a sheft lce
B.  Acyck conslits af remaving tha lockbolt fporn the sheek inckc and drtving the lackbal
tack nta the ahatk ook v”"F \J”fr‘-' A
C.  Tast switch cloaure sach cycls. *
0.  Required tast date: before/ahter st <7
1. Hardstop voltage Min /¢ Max Bﬂ(é_d,,q '
2. Lockbolt puilout 30 Nm & 9 Vit
Leckibolt actustion tkne, ooc at Sy
Rein /Stal current st 14,2y # 2 _"‘"W
Noies,dBA £3 Room Tarp ~ o [

Bwitch Function ¢ 20 ioad & 1

poo ko

2331  HIGH PULLOUT EQRCE TEST '
Tmhmmmrsqmmmng 8 48 Nm (31 ftlos} $o the staerdng mmmmm

The foree will ba applied In the apposite direction of the pravious cycle (almmating) at 8.0 yoita, and at
roarm temparaiuing.

252 VIBRATING TERT -
Teat par ETE-1 141V the eledirics| acluator sssembly componant viiwaiian Mat. Sempas 10 ba bested
- befoee and afler e tamponent vibration test. As requied by saction 2.5,

A For BAE Sina vibeadion, tha fraquency ranga is 44 ba from 10 to 55 4 10 He with a
linsar swesn pariod of 2 minibes per cycls. Excursion shall be 1.0 mm peak to paak
over the antine frequancy range.

B. For rescnant sesarch, mu!raqunmymgnhtnbcwrhdhmmhwmh:dn
inear swaeb tafe of 1.0 octvegamin, Fesdback accalancmetes ars to be maunted
direciy 1 the pait

c. Each sample Is to Da vibmied In sach ulanwmmplrpnﬂum;rp!mﬂfnﬂhmn
{total Yo 12 hours). _

Test actuator assembly per ETS-1141-V component drop test Samples ane o be function teatsd .

befor and after the test as required by section 2.3,

a4/




0CT 23 'S? 15:39 FR DELPH] SAGIMAW STEERISLT 757 4155 T0 B.‘I.'?Bdﬂ-ﬂu:'?di. P.@3/18

DELPHI SAGINAW STEERING SYSTEMS Page § of 18
SAGINAW, Ml 48805

PRODUCT SPECIFICATION

PART NO. 28053015

NAME OF SPECIFICATION

Spes, Elact Column Lock

(=)

284 BALT FOG TEQT

The actuaior must whhatand 24 henire of axposurs tima to a 5% reutral calt fog at36° . Samples am
to be mounted bn vehlcle pogktion. Expomira ma stvouk] be equally divided between the lookbolt in and
thaa [ookbolt oo, Hm“@ﬂmumﬂmmmmmumﬁmm“m
funaﬂunnmnrm

L88  HUMIRQITY TEST

Taat per ETS-1141-8 Humidity mat. Sampies are to be functian tasted hefore, Guring. and after the best
as fequirad by section 2.5. The achuator must witstand 126 hrs. of sxpasure me o u selgkive
memidity af 956% or graater. The tamparaturs must be continuously varlad from 24* C. & 38° C. and
back {0 26°C once evary 24 hrs. Duty cycie shll ba 1 he. "on* and 3 hrs, "of", The sampies must ba
mouniad In vahlcle porshion with no side ioad applied to lock bolt. Expanura time should be equalty
dhddad 1A tee actuated in and % tme actusied out At completon of axposure tme, samplos must be
cormplately functional within 15 minutes of removal fram chamba,

258 IHERMAL STORAGE TEST
Teat per ETS-1144-+D therrnal stocags test samples ara b be function tastsd baftrm wnst afr tha test
as raquired by sectlon 2.5. All componants must withstand storage at the follouing temparstures and
remain compitely functional af the and of tast with no deformation of matarial
: 45 hrs, ) 90" G.
48 hrs, @ 40° C.

287 JTHERMAL SHOCK
Al metuator gasembly must withstand 10 cyoles trough the Toftowing tharmai achedule,
1. 5nlhn=tultnrlt-dﬂ'6.‘hr1hw
2 Hammmaumrmdnmhwmalmmhnmhwhd
minines. Samples should te qycied lack-unlock with o loads at 8.0 V during
WNTT-U,
3. Soak actuator at85° C for 1 howr, Cycla sampina & keck / urlock @ 12.8 V during
this pariod.
4, nmmmmmmmduhwhm:tmhmmmmzmm
before soaking at -40° .

258 DURABILIIY LIFE TEST WITH ENVIRONMENTAL

Taat the motor actuator assambly for 50,000 cycles combined with ETS-1141-A thermal durablllty teet,

In accordance with the achaduls shawn balaw. To raducs tims, samplen in Table 1 & 3, tost g 4 may _
have tha PTC mountad extemat to the thammar chamber but wired In the mebor cireut '

r.r-ff" .‘
7
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DELPH! SAGINAW STEERING SYSTEMS Page 10 of 16
5ﬂG|NAW, Ml 4BEDS

PRODUCT SPECIFICATION

PART ND. 28083015 ©

NAME CF SPECIFICATION
Spec, Blact Column Lock

13 15cycles @9 votts, 30 Nm {22 f-hs); appiied to otesring shalt.

JeiS 1,000 cyoles @ 12 volts; 15 Nm (11 fiibe); nppiiad to steering shaft
FH01 5. 10,000 cycles € 12 vohs: 7 Nrn (S R-b): appled lo siaering shat,
20,9 2- B,74T cyches @ O vals; In the unlcck draction, 12.8 vokts i the lock pashion; ho fows applied,
32,500 9,738 cycies & 126 voits in dhe unlock dirsction and 9 volis eppiled I the lock postion;

no faads npplad. '
40,437 Hﬁ?uydnuﬂiwl:s'mhﬂdanmlﬂdmhemhukdlrﬂm.nnd1ﬂmlpphdnﬂm
lock direction.

49385 0,748 cycles @ 14.2 volta in tha uniock direction and Eml'l:uppﬂedhﬂmhduﬂmﬂlm.
50000 15 cycles G0 valte, 30 Nm [22 R-dbs); epplied to atearing shat

258  RUSTTEST :
Ths slucirical actuator mast withatand & hrs. ‘of expotUre fo Couse dust aonfarming to SAE J728 npu:a.
The dust mwst be agiiated § seconds of svery 20 min. parod for e duration of the test Dustdensty
mugt be maintained st 0.003 - 0.014 glaum, Samples ard b ba mounied in vahizle postion, and test

* time divied squally batwesn tha actualeg out and the sctuated In postion. After testing, wecumubsted

~ dust may be rsmoved by brughing, wipig, or shaking. Samples mist ba compistaly Ancional ot end
ol tet,

O RELIARILITY
Tha auppiler must submit a Deaign FMEA, 16 Delphl Saghaw Enginossing and be approved by Delphi

Saginaw prior to start of design valdation tagting, This dooumeant Wil provida damisd decign criterta
end dasign valkdetion testing shal serva to close out each concen. '

- The supplier must submit & Procass FMEA to Delphi Saginaw Enginearing and ba aparoved by Dalohi
Saginew bafora the Rant of procass validetinn testing. Thia document wil provida satiied process
critéria and product vaidetion testing shall serva to cloe ot each concemn.

a2 VALIDATION PLAN AND REPORTS

Tha suppler must submii a Cesign and Product valdetion test plane. Test plang (o be approwed by
Delph! Saginaw Enginesfing Test Lab pricr to tasfing. Thase plans must include dedaied fest and
Eming 46 show axpecied start and end of each lset. Flnal tnst reparts and suppective dada must be
sunrmited 10 Delphi Saginaw Product anginasaring within 15 days of end of 183t
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DELPH! SAGINAW STEERING SYSTEMS Page 11 of 18
. BAGINAW, M1 458805

PRODUCT SPECIFICATION

NAME OF SPECIFAICATION
Spec, Elact Column Lock

PART NQ. 28063018

Tne column locking actuater mEambly shall be designed o maet tha following refabily reguirement:
7% reffablity at T0% comidenca lovel.

40  QUALTY ASSURANCE

Tha supplier shall periorm he tazt requirernents specified in Tabla 4 and submit the tast reaits 1o ,
demonglrals proof of canformance,

3 . 1

42 PRQDOUCT VALIDATION .
The sugpliar shall parform the test requiremants specified In Tabis 2 and submit the test reaylts bo -
demonsirate oresd of nmfwmnne

43 SONTINUING CONFORMANCE -
mwmuummbmmumﬂmmum In Tapke 3 and submitiad

. pmnfdnunfnmm

' A qul.ﬂh'mn'ml. rlll-uhlil;f mdrap:ﬂng mmtmn;ﬂrhﬂs I@Ehndardfnr
Supplier Perfomanca Evaluation and Reporting.

a. Continuing Conformance Test per Toble 3 shall ba compieded Dy o auppfer annually,

c. Tasi rasulis shall he sent to the Steerng Column and Comirols Enginsaring Test
Supervisor and the respactive buyor. Tost resubts shal! ba kapt on flle per General
victors Quaitly Standaria for Purchasad Mabterfals ae described in Q5 2000, md ana
to be avaitabie for review by Dalphl Saginaw enginearing peracnnal

D. Supplier & reaponsibla to repov! st rejects within 5 daye datormine roat causs,
fanmuiale comective action to ciiminale fulure occumances, and implament comesive
action. Suppier and Dalphl Sagines to mutiially agree oo ming for implamendation
of coractive action,

E. - If & Welusl anelysis of terst resulty fails to demonstraks thi required minimum
vatuasy, Delphi Saginaw must be notifed inmedismly, and & comctive acton pian
miust b aubmititad within tan doya. Supplier and Deiphl Seglnaw to mutually agree

. on iming for implecnantatfon of curaciive action. _

F. The suppliar shall submit & Black Box changa form to Delphl Saginenw Product
Engirasding for approwval of dabign or procenss chargas afler tha prodisct s
angineaning relsaaed, This form shall sarve as a racord of intemal changes to

: product that are not rackad in sesambly drawing revisons. Deiphl Saginaw reserves

." the right to any sddilongl infarmation tha vendor has for yarification of the changes

M, .
(8
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DELPHI SAGINAW STEERING SYSTEMS  py00 12 of 16 '
SAGINAW, Ml 48605 . .
PART NO. 26053018

PRODUGT SPECIFICATION

HAME QF BPECIFICATION )
Spac, Elect Column Lock

TABLE 1: TEST LEG FLOW CHART FOR DESIGN VALIDATION (DV}

m"“ﬁagjﬁi HIMIETY THERLW CLETTEST PULLDUT FUNZETION s
Lot .-.Tmm.-.:'r‘?lmd! [ ey 159 .p.]mtul—h-m:.: = BPOCTICH
TEST 2 pes
TUNCTION SMTFOQ THEAMAL PALOUY PURGTION VIEAL
aG 2 TEBT 25 ] 254 ] EHCCKZBT Liggea] FOACE S5 [l Ir.!u'r - srECTION
23 PCS '
FURCTION VIBRATION DROP TEST PULLOUT w visUaL '
TEST2.E ] 2.52 aa1 : FORCE 201 i ! ] inarEcon -
TESTLEG 2 L _._. i
22 POE
@
FLMCTION 258 CURABILITY FURCTICN VESUAL
TESTLeg4 | TESTIS gt | 260 TeaT2s ] INGPEETION ™
a0 s 1xLFE azume

TOTAL PCS REQUIRED = 106

* MSASGEMALE CHECK G TICAL CHARACTERIITICS AND TOMBARE TO OFMEA FAILLIRE MECHANEME.
™ PASSTAL TO OF DETERMMNED EY DELFH BAINNAW EHOINEERNSL

Motes:

1. Rellability prediction teat-to-failure reauits shedl not be used to accept o Maject produciion validation, but
is only used [o aatimate reExblty, Relsbiity predictan best-to-Fallurn must be completed prior ©
valuma producion.

2. Discontinut testing aty sampla that successfuly mached thres tmes the mirimum cycies,

3 The electric column kock dasign validaton durabliy st seios ghil ba taatad o3 dmes [Ha.
Nurnber of pleces to be tosted ks 40 plecss min. Teat shall demanstrate w D7% relablity with a 70% : .
confldance lavei,

.

il
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DELPH! SAGINAW STEERING SYSTEMS Pago 13 of 16
' | | SAGINAW, M| 48605

PRODUCT SPECIFICATION

NAME OF SPECIFICATION
Spec, Elect Column Lock

PART NO, 260583015

G
FUNCTION HUMBBITY THEAMAL bUST TEET FULL-DUT i'ummn
TERTAE Do | TEATZRN | et STORAGE I jJo-f 184 [ | FORCE || TEAT2S Ll
TET L2 1 : als ol Fr i
HPCE ' :
RMGTIGH | BALT FOG THEMMAL PyLLOUT PUNCGH WAL
MNSPECTION
resrizag |TETRE [ 284 | BHOCK ST |yt FORCR 21 |jgun TEST, +
- | s+ Peg '
N ]
FUNCTION WVIBMATION DRDP TRRT PULLELY FUMGTION | MSUAL
 TAET2S | jgei 2A2 | 253 [ jgor| FORCE 241 g | TEFT =] (HEAECTION *
TEGTLEG 3 . s |
+ Pea,
® |
FUNCTION ,"_."' ,'”"""" DURARLITY PULCTION VISUAL .
Testimag | TRSTEE e [ ape-| 250 YESTEZA e INSPECTION®
it PCS ﬁg" aXLFE

TOTAL PCS REQUIRED w 178

* DISASSEMERS CHECK CRITICAL SHARACTRARSTICE AND COMPARE TO DI Sk FATLURE MUECHCN LSS,
~ PASSIFAL TO BN DETERMINED By DELPRY I GEAW B2 G NEEREN].

Matag:

1. Refabftiy predicton tast-tc-fallure raguits shak not ba used to accept o reject productien vatidaton, but
Is only usad to estmats reilabilty. Redabiity prediction taai-o-falure must ba complatad prer 1o
walume produedion.

2 Discsnfinue tasting any sample that succsssiully rud\ad'ﬂ':m ticnas the minimum cyoiss.

3. The elsctric column lock peoduct durabiify validafioh test saries shali be tosted to 2 times [e.
Nurmer of piecas 1 e tasted i 44 pleces min, Test shall damanklrate & 97% ralanfily with a T0%

’ corfidence m@. .
¢ f
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DELPHI SAGINAW STEERING SYSTEMS
SAGINAW, MI 48805

. PRODUCT SPECIFICATION

NAME OF SPECIFICATION
Spec, Elact Column Lock

Pags 14 of 18

FART NO. 2B0S3015 *.

Requirsment

Function Teat 2.5(D1, 2, 6) @ room temg. 100
Durailily Test ] . 258 _ A ymar
Dure Tas!i ta tafiure 2,58 ' Bfynar
Hotes:

1. Ralablilly predictian test-to-fallure resulls shall not be used to accept of rajest producton validation, but
Is onfy usad to estimate refkblity. Felabifly prediction test-ta-filures must be oo plebed prior fo
volume producticn, ' o .

L
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DELPHI SAGINAW STEERING SYSTEMS Page 15 of 18
. SAGINAW, NI 48605

PRODUCT SPECIFICATION

NAME OF SPECIFICATION
Spec, Elact Column Lock

PART NO. 26053015

8.2

Lack Bolt Fully Extendad

"FIGURE #1

<"
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DELPH| SAGINAW STEERING SYSTEMS
SAGINAW, Ml 48805 Shest 16 of 16

PART NO. 26053014, .
FRODUCT SPECIFICATION |

INAME OF SRECIFIGATION

| SPEC, ELECT COLUMN LOCK _ g
§HT | DATE | SYM REVISION RECORD . AUTH | DR | CK
1-15 {17MRA4] 520 |REVISED AND REDRAWN i)

1-18 [17MR94| 021 |WAS A-D0R285 SPEC REGT, COL LOCKING ] Jelc)

1-18 {21N0B4| 022 |REVISED AND REDRAWN Ga

118 {2INOB4| 023 IWAS C-01875% | L]

1-18 [17APB5| 024 |ENGRG RELEASE | - | sa1838 56
918 [281a96 | 125 IWAS 42 HRS @ 105%C go0188 | CR

WO SATE  [RECERERTE FiRgT USED
100053 018785 HEAG
iNAME .
" BPEC, ELECT COLUMN LOCK 26053013

sor TOTAL PRGE, 16 *x
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| . PRODUCT TESTING MATRIX
REF: SAGMMAW SPEC # 26053013 EAGNNAY STEERING LOGCK ACTUATOR DESIGAN VALIDATIOM TEST PLAN REV.SG 1070
DATED: AFRIL 17,1895 SAGINAWY I2A0SRS0 SNGNAYT RELEASE ENG. - C. ROSS PAGE { G 8
FECT: MAT 051985 FASEO WOI0-2401 {1745-0002) FASCO PROCUCT ENG.- V. LAMDIS
TEET # TEST COMPONENT RECUNTENEN | TG BPECIAL | TERT TEST ECLIPMENT
oA DESCRIFTION RECUMREMENTS  |LoCaT REQUIRED
SECTMOM] : —EART | GIART | FINEH [OLRATION
ary. TEGT OEECFRAPTION DATE DATE | (wioR
LoT DAY
TOTAL UNTS TO BE TESTED 1 |STEERING LOCK ACTUATOR ASH.
© eEG A 17 MOUNTING FIXTURE
(e Fy ) ] |r|n
LEG ) [ 1n [ B STATION VI FLL
LEG M) o A5 24 ETATION TEAT FiX
250 PEREORMANGE TRETS H :
2111571 RN OLTAGE TO OF {HRD 3TF.) ABCO | ANBENT TEMP.,
21.18 {21 |LOCK BOLT SIDELOAD {22 1Lb.8) ABLD AWEIENT TEWF.
7104 (N|ACTUATOR SPEED |40C) | ABCD [TERPERATURE: -l
113 ) |RUNSTALL CURRENT AT 142V ABCD A T TEMP.
21 1 SE (50 o Y ABCD . Al | BT THAS
Z1.8.1 16| TIMiNG FOR 3W. CLORUARE ABCD TEMPERATURE. -1 G
Z14 ABCD
F A
A L
2
A | Y TRAR,
A AMBIENT TELP,
A TEMPERATURE: -0 G
A MVBIENT B
A LAMAIENT TEMP.
A TEMPERATURE; 40 G
A 4 jacr-mc
]
A AMBIENT TEWP.
A AE EMNT TERMF, .
A TEMPERATURE: -#0 C
A AMEENT TEMF.
A AMSEENT TEWF,
A TEMPERATINAE: -1 T
A 1
2
A AN ENT TEMF.
A AMEENT TEMP,
A TENMPERATURE: 80 G
A AWEIENT TEMP.
A AMBIENT TEMP.
A TEMPERATUNE: @ G
5 |AMMENT TEMP
F
2 1.11. 247} MM VOLTASE T0 GPHAD ETP. A | MG ENT TEWP.
2116 {2 |L0CK BOLT GIDE LCAD {25 kk.5] A LAMEEENT TELP.
Z1.74 {0 |ACTUATOR SPEED (HID | A TEMPERATURE: 40 C
P113 {ih|FamSETALL CLRRENT AT 14.2V, A AMBIENT TERP.
212 |9 (HOHSE R dh nux) A AMELENT TELIF.
2481 [E){TIMING FOM SW. CLOSURE A TEMPERATURE: -4 C
WEPECTION A 1 ANELENT TEMP




|FIEF: SAGIMATY SPECE 2MBN016
DATHED: APAIL 17,1553
RECT: MaAY 05,1983

PRODUCT TESTING MATRIX

EAGINAW ETEEPING LOCK ACTUATOR

AG A

FASCO #O300-F404 {1T40-0002]

DESIGN VALIDATION TEST FLAN REV.SS

BAGHNAYY AELEATE Dy0.- &, AOTE
FAECD PRODUCT BEHG.- 1, LANDUE

1076

" TRST & TEET COMPONENT REUREMEMT TILENG EPELLA
oft CESCRIETION REDLUREMENTS
8 PART START | FINEGH [DWURATION
aTy. TEST DESCRIFTION DATE DATE | (WORK
LOT CAYE)
B
! AALTFOG (B} | a

2 LA [N VOLTAGE TO OF.[WFD 5TR} °] AMBIENT TEUP.
2195 1) |LOCH BOLT 510 LOM [ ANBIRNT Tl
2181 F){TINING FCR 3W. GLOBURE B TEMPERATLAE: -8 &
257 THERMAL EHOCK SOy [} 2
204 50 ML VOLTAGE TO OF HIRD 3T | B AMBIENT TEMP .
2118 G |LOCK BOLT BIDE LOAD {7 R ib.a) [ AN T T
214 30 |ACTUATDR 8PEED |40 G} | B TEMPERATURE: -4 C
2113 4} |RUNPSTALL CURRENT AT 14.2'- B AMBIENT TEMP.
¥12 M) |WN9E (50 db ma) B INRIENT TEMF .
2181 (5} |TIMING FOR SW. CLOSURE B TERPERATURE: a1
251 HiGH PULLGHIT TEET [BY) B S |AMBENT TEMP
25E PERFORMANEE TEXTA
21715013 |MeLvos TAGE TO OPJHRD BTP. B | ARSRENT TEMF.
2118 Lo BOLT BDE LOAD |2 NLba) B [AMEBUENT TERUP.
2114 ) ACTUATOR SEED (-9 C) | B TEMPERATURE: .40
2113 [} jRAINVBTALL CLRRENT AT #4.2 V. B AMBIENT TEMP
212 {5){MONSE {30 db ma | B AMBENT TEME
2181 151 | TIWAMNG FOR W CLORLIRE B TEAPEIRATLIRE . 40 &
213 RATTLE B LALISIENT TEMP

VIEL LA INEPECTION a 1 ANMBIENT TELIP.

LEAT INTERGHETY a

TEST
LIDCATION

PAGE 20F B

REQUIRED




PRODUCT TESTING MATRIX

2181 )| TIMING FOR 3W. CLOSURE
FE N HIGH FLLLDUT FORCE TEST

25E PERFORMANGE TESTS
21.11.51] |0 TAGE TO oy HRE TR
216 2] |LOOK BOLT S0 LOAD (2 Bibs)
2118 {3 |WCOTUSATOR SPERD |40 C ]
2.1.13 (4] [RUNSETALL CURRENT AT 143 V.
24.2 5 |NOIBE (50 do wa.)

21,61 J61|TIMING FOR SW, CLOBURE

VISLAL MSPECTICN

o oooDnag o0 aoaoancn 0O Acoanron

TERMP.
TEMPERATLRE -4 C

AMEENT TEUP.
AMEEENT TELP,
TEMPERATURE -0 C
AMBREHT TELF.
AMBRENT TEMF.
TEMPERATURE -2 C

RES: SACHMAY SPECH SASV18 AA0|MAYY STEER|MNG LG ACTIIATOR DEBKGH WALIDATION TEET PLAN REV.SG 10 TES
DATED: APRIL 17,1295 AW SN SAGIMAW RELEASE BNG - G ROSS
PEC'D: MAY (G, 1985 FABCD #9300-T40 |1 T40-0002 FASGD PRODUCT EMG.- W, LANDHE
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’ 4. Deacribe each and every component velidation (pre-production) testing
requirement specified by GM and/or Delphi Automotive Systems, including
all ECL durability requirements, and explain the testing procedures
Honevwell employed to validate that the subject component met all
requirement specifications atated in Request No. 3. For each testing
requirement, provide the date each requirement was met and the test results
that indicate Honeywell met the specification.

State any requirement specification that Honeywell did not meet prior to
vehicle production start-up or has not met since vebicla production start-up.
Provide a chronological description of each action that Honeywell has taken
t0 meet the requirement specification,

WD - R - LTRITEL vl




PAGE 10F &

D 8= 1
LGOS VIR TALE 10-O0F JHIRD BTE
Ll mmrmgﬁd _
A
A
4 o - -
_A . I
A — _—
0 I ] T . - .
. d_—
A
;
A
A 1 R i s !
LV TAGE T UP.SHRD- ST} A N NENT T
DC BDLT 310E LOAD (22 i A - - inininit AR e B — BEM
ER) 5 [ A _ A -Hc _
] AL CURREMT AT 103V A N I I S - - TR N e
o A E T L AR Y Y INNDUR R R I A I - . I R N
. CLCEORE™ N 2 SN I S S TELPE =1 ol
WdH PO YERT RN | .. .. B TTTTTT T T[T T T kbl TR - - T
AL k- T D i -
T1504] M2 - TOOPAROATR) | 7 " AL - MMBLENT TEWP. ~ -
OCk -1 SDELOAD Gintes|” 777 T A ; ) IAMEIENT TEMP
ROTLAL - - EED - T T S, TR B P T .| . .. .[EWPERAURE WG] _ (__
] JRLNC: LA 1 T JRRENT AT 143 A - i — AMBIENT FEMP, U I R
0 NOBY oY L) o F A _ 3 ANBENT T
TG FOR 8W. CLGRURE A TERMPERA -G e
B TR g Y ﬁ 1 AT | -
i . ' : | i




PAZE 3 OF I

MNENT
PRAT START |

e 7 s ol Wl -

X4 I R - A IV N IR

3461 9) ______.__.,_,__F L R | .

:‘ﬁ;_‘ I - E o el oy
§ "“. ““-""" ' _—— e oW

2118 {2 Lk "T'tr' } [nu.'s}'_ M

rARCI: -ul- fer G I - . N -

BB 60 IR LS. N AT (I ] 8 I I i

Tl e DR __ B__ _
T P e IR

X T PO R T iR ] - T N

) 1
m B LA T OB R BT -— g
_" 2 —____l-mﬂm"l -
Th TUATCR 56

im| o’ o on | !
1
O

243 ARSERCHT
1 [AMEENT
LINT HTEGLY
- -
_—
- S (R IO W IV S— — -
_ ]
- -
— cama ]
I— S SRR VAU R J S RO [ O O | N —
—_——— i — o — L —f- = - —_— - --— R —— -




PROQU

CT YESTING M.

T HEGLE “""".':|'_':":.“_
: i
TEST ]
LOY —_ __ Ao
- - B PV IS
2 g oA
_.._____.._i_:"-_._....u I
1 ] I =t
C N N S
I - R T
. R ST,
_________ w |- .
; T R =il - TEATE
BT} [l s wk:a 1 la[HAD BTF [N B
IR s s ™ .:uﬁ R . .
E fl “’_ E
L] N - - B
L1 e e | ... e —
— | — —= ==
- - k.
N T
—— — nl = - N}
I - U A R
c S
- .
b . -
, e N _ - R R _
_ d BN R

PAGE 11¥ 1




o | ¢

PAGE 4OF B8

1=5-|
5
I|
II‘
[
1
|
Il
H
r
[
i
1

1
—
1
1

ﬂ551 i

|
|

!
[ |o

E

|o|ajm E1B = PHIJH -]

L B L J— _]
R —_——nn e e e b Jo o o e Ao i e e b ——
———— - . B FOPPI R P paial W N
d
Y R e R R - L - .
VP . — — . . !
I - R R R - S N N
n
- -
e . — -



[CONFIDENTIAL MATERIAL
REDACTED]




