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HIGHLIGHTS N |
o [ AP
VALIDATION:

Results of Kapton lifetesting to date are an fol Given the Weibull bem's and thata's for
esch test lot, reliabilities have been calcuisted for) S00K. cycles.

. Esl @ SO0K Conligunion
l 99.45% Prod. cup, Hand ling|crimp, with AMI precrimp

9.77 Prod. cop, AME crimp (built 910828)

9926 Prod. cup, Hand line|crimp -
97.63 Mods] ghop cup, line crimg (9010xx validation)
96,75 Prod. cup, AMI cri withull precrimp {91042E)
94.81 Model sbop cup, I eri

14.69 Prod. cup, AMI crir (huill. 9107xx for B Val)

Notably, the lot of standard PC peoduction parts recently built on AMI as a conmol kot (92
abowve) tumed out to be very significantly di than the failed validation parts. Tha hand
line crimp displays some slight advantage over the AMI crimp, and the presence of pre-
crimp algo displays an advanuge. .

We plan to get Light Truck part, built in fuly along with the failed PC parts above, on =st
ﬁﬂﬂ.mmfmmi:ismuuﬂiitnpmt now also suspecied 0 have reduced life.

wu%chummlmwhldlmldh stallad current LT validation progress
ng the ¢ hfnuftthTpnmbuﬁlthlhlnimahmmshiﬁ.ﬂn
focus away from the increased PC converrer travel, and towards either component parts or &

Iullnuullydmmvdhypwn;ﬂud honce shoctening its throw, The other lot
muﬂnmreltﬂummumm themulmwluhmbutualnnd

coawal lot {s included with thess parts.

It has been deckied o go ahesd and rebuild PC
of the early fajlures has not been identified and ¢ormected yer. PC conwrol fots bulit recendy
ere displaying very good life. We plan 1o get these pars onio the cycler by the end of the
day today, which will allow themn w reach 500K roughly mid-day Tuesday if all goes weil.
During build of these sensors on AMI, we also fan a couple of parts with pressure-sensitive
film. Tho pressure taces on these looked casemtially ldentical to the ones that were taken
duzing the previous AM!I build {the one that produced excellent ife). We hope that a similar
crimp presawre will mean & similar life expectancy:

lidation parts now, even though the cause

Another significant tool for solution of this problem is tive-cross-sections of the original flled
parts and controls. However, we have not received the parts from TSL yet. and Paul Sherman
has not retumed my calls.

cer Tt TI-NHTSA 002341




HIGHLIGHTS - 910906 - Page 1

MECHANIZATION:

We have proposed that the control software on the switch AMI be changed such thm the
check station is the final arbitrtor of 2 "good” patt This is because we huve demonsrawd
excellent correlatian beiween the check swadon and the real world. Presendy, a part bad on
either cal or check will be called bad, decreasing yields if cal is bad bur check it good.
Before Mech, will make this fundamental software change, they'd like to see effort placed on
understanding the differcnces between the calibmror and the check siation.

We have begun w experiment with the system of weights on the calibrapor 1n order te try
close the gap in coerelaglon berween it and the check stalion. A quick-and-dirty

wat conductad, using a limited selaction of pooriy-fiting weights. We did discover that
addisiana] welght over the wransfer-pin arca seems w© close the comelation gap slightly. We
also noted that the check station itseif is running commendably well, with sigma's on repested
acasurements of the same part tunning in the range of 0.06 - 0,14 mils. Sze MSG #182281
for a complese dlscussion.

TI-NHTSA 002342
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r
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FINISH: .Giii-- 0025 SILVER FLETE
PoiL el T o IN OVED O YENT?

H 1
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SEZPTINEER 4, 1991

TQ: RUSTY STRUBLE RCE2 CC:  TOM CHARBONEAD e
HIXKE DaNATTIA PCOA JONN EOURFERIS MDES
CRARLIE DOUGLAS cppc STEVE MAJOR MELI
DICK GARIEPY - MFPC - ANDY NeCOIRK PCQA
PADL FOTCH PRE1 ED O'NEILE IO
JOR LASARS : TMLE WRLS
STEVE OFFILER SB01 CPRC
HATT SELLERS PONE CPFC
BILL SWEET PONE PONE
JIN WATT PCOA NFPC
TOM BURKE WrFc HoEs
CLAIRE BALTHAKAR  PSNT FOOA
TERAY RODRIGOEN HEPC

FR1  DAVE CIARN ZART

BT FORD CRUISE CONTROL PRESSURE SWITCH START-UP NEETING:

49/05,91 NESTING NINDYES
AL Sarw dhl 2l wl T AL L - il S A I R i Sl i e L O

NEFTING

R . F

TRE NEXT NEETING IS SCAEDULED FOR: ' .

DATE: 08/12 [TEURSDAY)
TINE: 10200 ~ 11:30 AN
PLACE: NARKETING CONFERENCE BOON
PLEASE CALL ME IF YOU ARE NOT ABLEI TO ATTEND
= TTENS THAT ARNY NEW OR HAVE BEEN REVINED OR CCNPLETED
SINCE PREVIOUS MERTING ]

57 L/T (LS=3} wEO WHEN

ARxport! :

» REFORT oN ELCO ISSURS FROM 7722 VISIT  KOTCH ONGOIRG

= 10821 STEEL7.00015* MIN. PLATE/JS17 8/
YEREAD CNANF. ANGLE/TEREAD CAP
* REVISED REIPORT PRINT N/ RADIUS OFFILER 07711 CRIG.
ON DOGFOINT DIAMETER o9l REV.
+ CRDER SK 10821 HEXPORTS CLARN 08/05  ORIG.

OIO5  COMP-
27 B/C (L5=3)

Envircowental daal:

« RECEIVE BLOE B/C GASFETE SELLFRS THD

* DEFINE OAGING TOROUE NATT a9/08  ORIG.
APIC NW/NEATRERHEAD & K-H a9/132 REV.

7rra ) .

e k- ¥

« PROD. LIME 2EY-fIP (RU'E CARDI, EYC} JALTHATAR QNGOING

« UFDATE PRODDCTION FLANS FOR ALL SHITCHES DOOGEAS  ONGOING

+ REFOET ON WEEKLY NFG. START=-UF MNTGH. _ ERLEERS ONGOING
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’ ¢ PRIGRTIINE CLAIRE'S/TERRY'S TIME FOR GARIEFT O8/39 QRIG.

NP, START-UP ITEMS 89/05  REV.
oo ' @9/05  COWP.
. CONFLETE DESIGN FPREA GFFILER O4s18  ORIG.
a9/06 RV,
. COMPLEYE PROCESS FNEA SELLERS O7/01  ORIG.
a9/06  REV.
. IS CALIBRATION ACCURACY ACCEFTAHLS OFFILER; OB/GR  ORTG.
W.R.T., DEVICE PERFORM. AND M¥aQ. YLDE'? SELLERS 09712  gEv.
* CONPLETE B.A.M. STAKER NCDIFICATION SELLERS/ 077,31  QRIG.
NCOOOEY 09712 REV,
* GAGE RER STUDIKS WADT o7/18  oRIG.
a8s12  REV,

# DPRATE PARTE LISTE TO ADD ANT-PRODUCED OPFILER 10/18
SPACER AS ALTIRNATE

PY Tasting/IBR:

« CONPLETE TESTING AND REPORT QFFILER oss18 ORIG.
a9/30 v,
+ RECCVERY FLAN FOR P/C CEARN o8/98 ORTC.
99705 CANP.
+« FAL OF ¢ LT AND & P/C SWITCHES WATYE 08512
« FROVIDE PROCESR IRFG FOR FAI SELLERS o9rs12
« CENBLEITE ISR BACKAGE FOR op/30 DELIVERY WATT a1
Nanufacturing Fyuelpsant:
+« BiA.N. DEBIIG CONBLETION . SELLERSS 09712 \
KOORTRSTS 'E
* B . A.N. EFFECTIVITY RON A1 SELLERS oFraa CRIG. ;
09709  REV. ¥
* F.A.N., EFFECTIVITY RONW 11 SELLERS 07,03 GRIG.
ogrsa9 REY.
* IODTP, HOVE TG B12 . SELLERS G¥/l1  GRIG,
. 29,38 REY.
Nigzellaneaous:
. ITORNTIFY SHITCH NOUNTING LOCATICHNS £ FORUEK 1er1d
SIXE REONTZ FOR FUFITIRE PLATFORNS
. 57 7O 7T CONVERSION: PRNAEX 1 TERTING RONGEL, LEFAT] ORTAE.
09 fma REV,
DISCUSSION

FPRODOCTION PLAN NAS BEEN UFDATED; 3EE AELOW.

TNE HAND LINE NILL BE UXED FOR BUILDING F/C SENSORE (570L9-3, T7Li~
1) UNTIL A TED TINE. SWITCROVER 10 ANI SERSORS WILL SE DETERNINED

8Y TEST RESULTS VIR THE MEXT QOUFLE OF WEEKS.

A BEEOOND LOT OF STAMDARD P/C F7'S FIELOED SIGNIFICARTLY IMPROVED
DYAPHRAMAN LIFE OVER THE ORIGINAL VALIDATION PARTX: #3,F74
RELZAATLITY # RATED LIFE vy, 14.60% THEREFORX, 24 F/C SNIYCHES -
NITH ANI BUILD SENSORS — NILL BE IMPULSE TESTED A A FOLLOM UP TO
TAXX PY TEST FAILOREE.” IF SUCCESSFUL, WE WILL BE ABLE YO cCONPLETE
TSR SUBNFTTAL ON BOTH L/T AND F/C SNITCHES OF 9/10. A8 A TOP
PRIGRITY, WE HILL CONTINUE TESTING 70 UNDERSTAND AND YNPROVE ORGN

THE FACTORS INFLOENCIRG DIAPARAGN LIFE._

T-NHTSA 002345




NILESTOREE PLAXNED ACTOAL

5F LT ISIR I1/31/9¢ 11721790
| 57 LT JoA | 0%,/01 /91

57 P/C ISIR 01715791 a1s15/91

$7 PyC JOB 1 o6 03791

77PF ISIF v9/01/91 ORIG.

_ 08/20/91 REV.
77P8 S0P (TI)eat. 08791

PRODOGCTION PLAN BY NONTE (THOUSANDE)

. B b/T BSC L/T
STPALS=] F7PSLa~2 77P5L2~-1 FIESLA-)
AFR a a o ¢
NAY 2 {OONP.) 2 0 o
JON 0 a -] o
JUL ] A3 ] o
Afra a 2.3 1) a
SXF 25 9.3 15 12. 4
aquipsant mova to 311 startinhy last week of Zoptenber
oot Q ? o q
Nowr a a 25 13
F1 14 4 a 25 13
. REGARDS,
DAVE CEARN \37-rORD
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SEPTENDER &, 1991

TO: ROUSTY STRUALEX RCS2 cC1  TON CHARBONEAL I
NIXE DeMATTIA PORA JOER ROURTRESIS MDES
CHARLIX DOOMGLAS CRPC STEVE NAJOR NELE
DICK GARIRPY NFFC ANDY MoGUIRK FCOA
PAIL KOTCH PRK1 E) G'EBILL Eror
JOEB LAZARE JMLE JOF SCHUCK RELE
STEVE OFFILER SBOL FARY SNYDER CPPC
MATY 3K PORE NARTHA SULLIVAN Cppec
BAILL 3N PCNE RAY TOURANGEAL PCNE
JIN NATT PORA BILL CONGDON NFFPC
TON BURKE NFpPC STEVE NCOOOZY MDRE
CEAIRE BAITHAEAR PaNT FLAINE ROSE PROA
TERRY RODRIGUEX NFPC

FRr DAVE CEZARN 2ARN

ST: FORD CRUISEX CONTROL PRESSURE SNITCH START=OF NEETINGT
09/05/91 MERTING MINUTES

K: 09717 (THURSDAY}
ME: 1000 - 11:380 AN

P 1 MARKETIRG CONFERENCE '
PLEASE CALL HE IF YUUT ARE—NOT XEIE 1O ATTEND

* = ITENS THAT ARE NEN OR HAVE EREN REVISED OR COMPLETED
SINCE PREVIOUS NIETING

87 L/T (LS~2) WHO WEZN

Haxport:
« REPORT ON BLcC ISSCES FRON 7722 VISIT KoTCH ONGOING
- 10821 STEXEL/.00015" MIN. PLATE/IS12 §/
THREAD CHAMF. ANGLE/THREAD CAFP

® REVISED HEXPORT PRINT K/ RADILS OFFILER 07,11 ORIG,
oOF DOGPOINT DIAMETER essla REV,
* ORDER SK lpB21 HEXPORTS CFARN 09,/08 oRIG,

09/08 COMP,
57 P/ (L5-3)

Environnental Sanl:

. RECEIVE BLOX B/C GASKETS SILLERS TBD

* LEFINE GAGING TORQUE WADT 29/05 ORIG.
SPEC W/WEATHEERHEAD & E-H 8/l  REV.

72P8

« FROD. LINE SET-UP (RTE CARDS, EIC) BALTHARAR ONGOING

» DPDATE PRODICTION PLANS FOR ALL SWITCHES DODGLAS ™ ONGOING

« REPORT ON WEEEKLY MFfC. START=-UP MTGS. SELLERS  ONGOING
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* PRIORITISE CLAIRE'S/TERRY'S TINE FOR GARIEPY oOR/29

QRIG.
NPG. START=UF ITENS 08,08 REV.
08/08 CONP.
. CONPLETE DESIGH FNEA OFFILEIR oO4718 ORIQ,
. 09,08 REV,
« DCONFLETE PROCESS FNEA SELLERE 07701 ORIG.
09,/08 REV,
= I8 CALIBRATTON ACCURACY ACCEPITARLI OFFILER/ O&/00 QRIG.
W.R.T, DEVICE PRRFORM. AND NFPG, YLDS ? SELILERE 09712 REV.
* CONPLETE B.A.N. STARER MODIFICATION SELLERSy 0O7/31 ORIG.
: NCCOOBRY  09/12 REV.
’Q CAGE RER- STUDIES . NATT o7/13 QRIG.
0$/12  REV.
* OPDATE PARTS LISTE TQ ADD ANI=PROLIJCED  OFFILER 1l8/10
SFACER AS ALTERNATE
N Testing/ISR:
. DONPLETE TEISTING AND REPORT OFrrILER od/18 ARIG.
D9/30  REV.
+ RECOVERY PLAN FOR B/C CEARN 09/¢3  ORIC.
a 0905 COND,
. FAT OF 6 L/ AND & P/C SNITCHRS NADT 09712
« PROVIDE RROCESS INFCO FOR F. SELLERS 09/12
« CONPLETE IER PACKAGE FOR DELIVERY NATT g9/19
Nanufacturing Eguipyent:
« B.AN, DERIG COMPLEYTIOR SEILLERS; 0OP/12
FOURTESIS
* B.A.N. EFFICTIVITY RON {1 ZZLLERR az/03% QRIG.
a9/0% REBV.
® F.A.N. EFFECTIVITY RUON 11 SELLERS 07/03 QRIG,
. 09709 REV.
* EIIP. NOVE TO Bl2 SELLERS 09,13 QRIG.
_ a9s30 REV.
Niscellanecust
* TDENTIFY SWITCH NOUNTING LOCATIONS & SCHUCK "le/1G
SIEE REONTS FOR FUTURE FPLATFORME
- 57 TO 7T CONVEIRSION: PRASE 1 TEETING HONOL, 05/310 QRIE,
08 /== REV.
DIBCUSSTON

PROGUCTION FLAN HAS BEEN OPDATED! SEE BELOW.

TEE HAND LINE NILL BX USED FOR BUILDING P/C SENSORS (57L5=3, 77L2~
1) UNTIL A TBD TINE. SWITCHOVER TO AMI SENSORS WILL BX DETERMINED
By TEIST RESOLTS OvER THE KEXT coUFLE OF WEEKS,

A SEOOND LOT OF STANDARD P/C 77'5 YIBLDED EIGRIFICANTLY INPROVED
DIAPARAGM LIFE OVER TRE ORIGINAL VALIDATION PARTS: 99.717%
RELITABILITY & RATED LIFE vs. 14.693% THEREFORE, 24 P/C SWITCHES -
WITH AMI BUILD SENSORS - WILL BE INPULSE TESTED AS A FOLLON UFP TC
THE Pv TERST FATLURES. IF S0CCESSFUL, WE NILL BE ABLE TO CGMFLETE
ISR SUBMITTAL OF BCTH L/T AND P/C SWITCHES ON #/20. AS A TOP
PRIORITY, WE WILL OONTINUE TESTING TO UNDERSTARD AKD INPROVE UFPON
THE FACTORS INFLUENCING DIAPHRAGN LIFE.

TI-NHTSA D02348




NILESTONES BLANNED ACTUAY

N AT i ——— — —— —— el - ——
57 L/T IBIR .11 /21790 11/21/80
57 L/T JOB 1 08703/81

27 P/C ISIR o1/1%/91 01/18,/91
57 PO JOB 1 06/03/91

7798 ISIR 09/01/9)1 ORIG.

09/30/91 REV.
77P8 80P (TT)mst. 08/81

FRODGCTION PLAN BY WONTH (THOUSANDS)

P/C L/T BsC L/T
S7PSLE=] S7PSLE=-2 77PSLa=1 77PEL2-3
AFR o ¢ 0 0
MAY 2 (CONP.) 2 0 0
JUR 0 0 0 v
JOL 0 2.1 0 [
Ang /] 2.3 a L]
SEP 25 9.3 i5 12.4
equipmant move to Bl2 starting iaat weaR of Septenbar
ocT 0 7 0 ¢
BV o s] 25 I3
CEC 0 o 25 i3
REGARDS,
DAVE CEARN \37-FORD

TI-NHTSA 002348



Rerm BAIE ENVIRONMENTAL TRIT LAB AEGUEST FOAM
{ONE TEST PER REQUEST)

DATE ",'/ "./ 4 REOUESTED BY e /x Lo
REGUIRED coumLETion pate _ Wi/ Y EXTRN - =2
pEvicr 3T ?*f'} 7iIPrL -3 . ')

CHARGI DEPT. NG, /22 om0 22728 | mromTe Q9380
REFERENCE srec, o, LI = FIVEIFNY-AR | runp oy o Lol

BOURCE OF TERT sameLas _Jes COMPLETION DATE __T-so-3/
QUANTITY OF TEST BANFLES &

TEST NEQUINRMENTS: {TO 86 FILLED 1N §¥ NEQUESTOR]

Viesse van Rinidity best per atfeded 7

THAT PEAPORNID:

T ET - 9-16 ¥ 7680 Crimatirn #HmurMmM) .ff
Laspdy F-18-¥/ D534 douRS :
SRF Q01 1630 NkuRS

NEXT DUE DATH:

L]
1 mkogy

+ . TINHTSBA 002350
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pare . Y4/V
AECLNRED COMPLETION DATE __'zjq'[u__

ENVIRONMENTAL TEST LAB REOUEST FORM
(ONE TEST PER RECQUEST)

necussTen by Jefesy QiPratajco

EXTENRION £y i
- vy

DEVICE _'LMLH_-L,._ZM&M

oiaras peeT. N0, _J4L 10 '.h' L2240
REFERENCE aPC. Na 5= FIVE IR 11V~ A4

sounce oF Tear sammLes JEeA ek

QUANTITY OF TEST sameLes <

”~

TESTED BY m

courLETION OATE _9-9 -9}

TEST AEQUIREMENTS: [TO B !imh N BY NEOLMETON)

fM"‘ FFaa .l'-l/f ff!‘l‘r rf’f ’fr ‘ff“‘f/.

TEET PERFOAMEDI

IN. 1480  9-4-9
Out: 1430 9-9-9)

TEET AEMILTA:

b be diliimned. by rguadsr.

FOUIPMENT UsaC: CALIBRATIOM DATE: NEXT DU DATE:

TIHVHTSA 002382




tha avicch in che tesc pore in s Xy dicy
W E. Cuorrently valassed mating slpficrical
conniEor suac ba inscelled baferw JoRrt of tase.

Subject Ohg switoh co cen {10) gfmticueus humldicy
eyelus as PO Jewa:

(1) Raiss Esmpathi 5 +10/+1 *C svar 21.%
heazn; ac ¥0-7 stive humidicy,

{2} Held 3 houzs [ D=1 "G at P0-94% ralative
anidity.

{3} lowey peraTura th 23 MO/S-2 "8 ovar 2.9
bourgs”ac 80-98% ralativa Higidicy'

chin 1% mimutes aftar complacion of iy tanch
humidicy cycla oheck cha mwitch to mactic « B G,
D. using the procadurs astablished in sach adegiou.

Monconformanae {2 dafiped as any switch not maati}
the critsria in meationa &, B, &, o B,

£

dale Spray
Inat Eaguirsssucs

s

Mount tha svitah in cha tapt port in a salt spray
chambar. The currantly raleassd sarcing alaserical
counsctor and wiring muat be L(netalled prlsr ta

stars of Cast. .

Expass che switeh assembly t8 72 Bours of salc spray
par ASTH. Be117.

dacancance Requl sesants

After sxposure, check Che swicch to sections A, B,
G, D, waing tha proceduce sstablished in each
saocion.

Honoonforusnce is dafired as any switoh not mssking
the critaris in sectione &, 3, €, or D, Samplea
usad for this teat mast be dastroyed after all
taacing in complated.

JI

1k

YV EX-FVC-9F924-AA

Yl PD) 284702 rreviews strins mos w0t o ooem
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Aimgneion Changs Ll

ST, BTX B30 Fiim: TROMA, 74
ME.0000 T MA Opavates: K AORE
s Fun Gues: 09/00/91 OR 38

Cammsdk: TE.# 108804
e

LY

i-.l.'l'ﬁ

%0 100 T " I

Sampin ETAMYL 8 PRE-MOLD MATEMIAL T GA Fila: TRONA. 08
nlza: .
Mathok 10/804/I80 . Pun Detw: 077iL/81 Ok O7

4307 parator: KROER

Lamment: T 105080
1

waipnk K

HTANYL 8 MTYLON FAE-NOL0

K{7.00"C
K

o - ada o . =00 100
TeRpa=Ltyrs (*T) dararal ¥2.34 OuFong 900
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pive | 270000 ma
macheE: 107089

| MA Geatuear: % nous
llnnqtl: /e ik W

Cammnne: TELS 1508040
o, )

nr. %

Saaple: CELANEX 4300
I9S.0000 ma
Nethet: 107300

Tamparakurs 1921

169 m e o

Sanare] YE.EA Jufsrk S000

TMA  Geraarn ¥ noms

Mun Dot (AL IR

Chmmafty TILS iCNEEE
2409 T

e

HOT 433°F M3n°L

™ 224

Tamgur stura ("0

Ganmal YE. 24 CuPany G800
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_—
‘ﬂﬂ" L = R s el & ,.-: un = S o e
" w it At L et AT At P e 2T

: e I A T

a7 et et e L

e Y el -

- e F L7 B -‘ — ':-:;‘_‘.___
/h V2 /ﬂﬂh INITIAL BAMPLE READINESS cnncxn:

Supplier 2!’&;‘ ot Supplier cﬂntnnt
Fupplier Addrenms . 5{5 /-f&t_‘sz . (-_EI'

gity, Btate, Zip M/z'égg y. 7. Fhone 499 - J0/P Tax £99. /58

Part ar Prnduut__ﬁ{“&/rr &ft[y& Data 9.9/

Xelsay=-Hayes Sroup Kelsay-Hayes Contact

Pl [Hbo¥301 Elfmiid ilmn B hitod 5.9

The following items have been prepared and/or approved. I[tems marked
with an asterisk (%) are to be completed pricr to ISIR data.

E-H Availebla E-H

Regquirad ilten by 8uppllar Disposjition
{Hote: initial and date
sach ltem)

tManufacturing feasibility mignoff

thesign FHEA —
,r‘.’/- X tprocess flow diagram-
x-'*Pfucess FHE"A_.,-"“J I

T — —— A
*Designated characteristics list

=

“Pre-launch control plan

g Gage RER studles

X  short term process capability studsies

i “Procesga contral plan
Inspection inatructions —_
Set-up instructions i —
Operations instructions ' —_—

Z ES testing reguiremants
Packaging and identification approval

E Functjonal testing
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% tq,—_ S SR 9/“;’4! m l

- . - r— —

~ra] M= 277944 MR=HE01 TO=InRN BENT=0%/s10/71 Q1127 PM
R#=0Ql ST=C DIV=00T0 CC~1101 BY=SBOL AT=0%/10/9%1. 01127 PH

*  Dawve Czarn IARMN CC* Toam BPuris MFPC
JefFf Dipommnico ELB Tom Charhonsau TC
Charlis Douglas CFPFC Mike DaMattia AE0A
Btan Homol gH2 Dick Qariepy MFPEC
Bab Robichaud RHRD «John Kourtssis PMDEEB
Mat: Ssllars PCME Bil]l Swusst PIME

Jim Watt PCEA
FRI Steve OFFile~ ERO1

BN Early Kaptan Failuress on AMIS2 Ssfmars

A I o " I s el - - o o RN sl ol -l .

An nowt aof you are awarm, Productian Validatiaon of tha TR 2-1 has Lot
paen aignifizantly impactsd by Failurs during the Imfulss test. . -
This tast runy SOOK prassurs cycles From O to 1430 pal at 2 Hz, in
121 dag. C amblant. The feilwa moda was lsskage, caused by
rupkured Kapton, heginning at roughly 270K cyclws. Sensors for
this test ware built on AMINZ on PL-07=19,

We have placed tha highest priority on salvisg Ehis problan. 3
Baveral tmit lots have bQesn creatad ta test & nusber of poasible
caudwt. Thess temt lotm, typically & devices psr laot, have bean
cyclad to Fallure and Weibul! techniques smployed. Results are
pressnted aw Fq!!gtil plde e
Sorted Byl Thata .
il i L i
tBuild dtiBeta 'Thata !'Ael#S00K! Cup ICrinplPreCr!0@ st T8 ©
jusmransn | rears | snenar | snrsrwees | seeressss | s | m——"— | s ow ] f.'"-ﬂ" of'r
{ PI0E2E | 3.3 1 1449 1 F7.73 1 27713 IAMI- Ino 1 1200 |
PWI101w D 3.7 D A13FL 1 9TLAd | Ma I Ina I SDD0 ale—
P FI0E28 § &.F T 1208 1 PR.VT I OZTFID 1AMI- (yvam | 1300 |
feloeRd | D ! 1133 ¢ 9P 24 1 ZFFI3 ML - ina t B !
! 9ioR28 | 9.3 | 10051 99.8F | 27713 IHL - lyam ! o |
| #10822 | 7.0 | 7450 ¢ 94,81 | ME IAMI Iyes | 1309 |
Y 910719 112,81 722 ] 9910 1 2TIRS (AMI lyme ! 4000 |
vi FIO71T 1 B.F 0 a8s T 18, 6% 1 277LD 1AMI ifymwm | 3AD0Q S4-gard. HH-E
- 7 .
Sorted by1 Bats -
T - . n -] . ]
'Bulld “f{’—':j_l‘ﬂ'lltl TRelS0O0K ] Cup ICrisgiPreCriOF asil 7 & <
{ 2 ————— ] mmm | mw | mm § e | e ] oy —— ] -

! 1071y 2.8 ! 72t 9910 ! 27268 1AMI lyas | #0000 ! o

P FICEZ9 1 7.3 | 1009 7 $P.BS | 2771 HL  lymw 1. 9%

| 910822 1 7.0 I 740 | 9491 | M= tAMI Iyen 1 1300 | T -

! 10828 | 5.9 ! 120! 9. 1 ZITIZ IAML tyes ! 1300 |

| PIOB22 1 4.0 | 1133 | $9.256 | 27712 tHL  Ino 1 80O |

! BIOTIV ! BT ! AKs ! 14,69 1 I7FLR ML lyas " 3000 |

1 POIOLY | 3.7 ) 1371 ! 97.63 ME JHL  ine ! 3900 1 —oe.

P P10E28 f 3.8 ! 144D | 9T.FR ! 27713 IAMI  {no | 1300 | [ 1
| i I I I T I I e el

In Watbull terwinolagy, Beta im the alops of the curve plotting 1y
cusulative parcantages af Ffallurss versus # cycles, and Thets is the
charactariatic 1ifw, the numbhar of cycles at which 43.2% of the ,m‘
davicas have Ffallwd. A large Beta nusbsr sesans all failuas acEr— i ,,,l .
in a ralatively short timespan, which id quud b-:iuil F.ll’tiﬂl’a"-“,ﬁ

arcumairm 1 5¥g r:r'.-l:‘:l'rf' - e ...-,.--41--- .

-1'-!
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the parcentage of taziures at sany given nusber’ of cycles 1S
poasible. o

Scrutinizing the data above, sorted by Theta, shows devices built
for- Validation {both 77P8LZE~-1 and 77PELI-31 on #1-07-1% are at the
wary hottom of the Iimt. Howevar, tha attaspt to repraduce the
==y yarat lat an 71-09-28 produced drastically dd FRarent rasuvlts

3ird bast). 1€ hag cone £t our atbtentiaon that certain upgrades
t0 AMIND to incresasa spawd ware undirway in the July tinefrase.
While nmoss datails are nesdad, 1t is possible thak something
related £t thase nodificatiane may be the root causs of the
abswrved Falluras from 71-07=19,

Fasulta zortsd by Beta ars alez prassntsd abowve. The only
interesting point to b® pada s is that the larger Beta“s dsan
ta corrwlate rathe~ well with the prsagnes of AMI pre-cring.

Other togl® and technigues are alao being snplagyed to help s3]lvae
this prablism, lncluding! cross-sectioning of devices to sxpass any
iasuses relatad to internal geosetries; pressure-amneitive film
which helps show location of pesk Fforces ‘applisd during crimp, wic.
Pleawa contact ne far mars detaila.

Ragards,
Btave 1.
§ |
: \IH','_
TI-NHTSA 002358
;: ,u-";!- e
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15G Hd= 0027 7944& FR=SBD1 TO=SBQL SENT=OP/10/21 0OLI127 PM
Skmin? ST=l DIV=ODS0 CC=QO101 My=%B01 ﬂT-ﬂ?lei?l oL127 &M

J¢ Dava Crarn TARN CC1 Tam Burke MFPC
JEFF DiDomefico ELB Tom Charboneau TC
Charlie Dauglas cPeL Mikm DeMattia PG
Stan Homol SHz Pick Garispy MFFT
Boh Rubichaud RHRO Jdohn Kourteais MDES
Hatt Sellers FCME Bill Bnest FCHE

Jim Watt PLGE

31 Steve O0FfFllm sSB01

301 Early Eapton Fallures on AMINE Eenspora

2 -4 [ N | | L |

& most of you ars awars, Productioan validation af the 77PS5L3-1 has
amn mignificantly impacted by fallursz during the Inpulsa twest.

1is tewt runs 500K prassure Ssyclms Fram O to 1450 pel at 2 He, inm
21 deg. T ambisnt. The fajilure mods was lsakage, caused by
Jptured Kapton, asginaing at ~augnly 270K cycles. Ssnsors for

1in temt wihre Sulle an AMINZ o F1-07-19.

a have placed the highest priarity on solving this problamn.
sveral test lote have bLheen created td test a number of podsible
auszs, These tast lote, typically & devices per lot, bhave baen
ycled ta fallure and Weihull technigues smployed. Resulte ars
rasrnted as falldawss

Borted Wy' Theta

1Build dtiBeta ! Theta |Rel&S00K] Cup ICrimpg|Prel~10P pail

: A O [ T | S | - ——— l -—----' ——— | -----' 1L 1T |

1 PLO823 | 2,5 1| 146F | 97.73 | 27712 1AMI ing I 2300 |
P oRGL01? § 2.7 1 18971 1 57.&E M8 !HL 'ng I 3000 !
P FLloB28 | &, | 1208 | S9.77 | 27712 1aMI lysa | L300 |
PoRIG@22 | .0 | 1133 1 9¥.2s | 27713 IHL Ing I BegD |
PP10828 | w3 1 1005 | PR.ES | 27713 IHL tymn | o1
P 910822 4 7.0 1 260 1 9a.31 ! M8 I1AMI lyes | 1300 |
I #107L% 112.8 | 722 | 9$9P.10 | 27288 1AMI ves | 4000 |
PRLIOTLR | 5.7 1 444 | L&.&F 1 27733 |AMT Iyes | 3000 At

Sortad by: Beta o P nigd
- - 1] —-—— ol -~ - -
iBuild dtiBeta !Thata |ReladSoox! Cup IC~imp |PreCrlOF peil
jFEms T | Sooas | gueeee | smpapaxs e m| ImsaDs | srmmsym |
I FLOGTD [12.5 T2 | PF. 10 | 27288 [AMI iyes 1 4000
I #10823 [ 2.3 |1 100% | P¥.EE | 27713 IHL I'yvan ] o1
| L0822 | 7.0 ) Fa0 | WL.E1 | MS |1AMI iyms | 1300 j
POPIGE3s | £, 9 1 1208 | .70 27713 1AMD lyas 1 1300 |
PPLOEZ22 | LD ] 1193 ) o, Eh | 27713 1HU | i i 200 1
DRLIOFLY | S.7 1 A46 } 14.4% 1 27713 1AMI ives | 3000 |
PRO1OLY 4 3.7 1 1371 FF.E3 | M5 jHL (Nglr] 1 3QQ0 | UJ'
| P10828 | 3.5 | 1449 | 97.73 | 27713 !@MI | o P 1300 |
- - M a0 Tl

G Weibull terminplogy, Bata im the slope of the curve plotting
wsiiative percentage of Failures versus W CyClen, and Theta iz the
Taractoristic lifa, the nunber of cycles &t which &%,.2% of the
svichn have Failed. A lsrge Bets number means all Failures ocew-

uf S

159 Tarndd A-FF 2
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he pewrcentage of failu~ss at any given numeber of cycles is
i assible.

erutinizing the data abova, soarted 4y Thets, shows devices bullt
or Validation {both 77P8LZ-1 and 77FPEL2-3) on P1=07-19 are at the
wry bottam of the list. Howevagr, the attenpt to reproduce tha
wry worstk lot an ¥1-~08~28 produced drastically different results
third bast). It has com® to aur attention that certain upgrades
o AMIEZ ta {nCcreads spesd ware underway in the July € losframe.
rile more detsils are needed, it is pessible that something
#lated to thesa modifications may be the rast cause of the
baer-ved failures from #1-07-12,

anylts gorted by Befa ore alap presantsd apove. The only
nterenting polint €o Ow madw hers 1ls that the larges Esta’s deen
¢ correlate rathsr well with the pressnce of AMI pre-crimp.

ther togls and tachnigues are alss baing engloyed to halp salve
his probiem, includingl crosg-sactioning of devices Lo sxposa any
ssues related to internal geometries:; pressurs-sensitive Film

hich helps mhow location of psak forces spplied during crimp, eic.
lsase tontact ma For mores details.

agards,
tave O.
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CUSTOMER
CUSTOMER P.0. WNO:
T! PART NO:
CUSTCMER PANT %O

‘l!hq’-'rlf\l 4
PRICE:

NEL1VERY P& T

SPECTAL [NSTRUCTIONS!:

BILL TD:

FORQ MOTOR COMBANY OF AUSTRALIA LTD
ACCOUNTS PAYABLE DEPARTHENT
PRIVATE MAIL BAG A

CAMPBELLFTELD. V1¢. AUSTRALLA, 3g6|

=1
JEEEF 7%

JLERIE NITE "HAN-E>

ORDER ™O: CD9i-44
REQUEST DATE: 09719
CREDIT ACCOUNT: 8502
- COST CENTER:

FRODUCT CODE:

101
i 1]
FORD OF AUSTRAL A

5438%0

TIPHLE- 1

FaVr=8Fa2d4-Ba

‘W
42 EAPH F. Q.8 AUSTRALIA [Ll.E. WE PAY FEEIIHTY
TéD
wiy LATER THAM 9707791 e Qogpe
TEE
INFLURE mamNgG O e TEC §
SHIP TOI
=-=3% SAME
THE BRULEVARD, NORLANE, GEELONG
VICTORIA, AUSTHAL LA
ATT N1 BRENT FRANMS

%X PRODUCTION SAWMPLES
ENGIMEERING CEVELOPMENT SAMPLES

CCa

PFRODUCTION CONTROL: MAR|E CROSSLAND
SALES ENGIMNEER:

95 A=/ wf

axy. ' ¥/
FAd eaek

ENGINEERING1 STEVE OQFF 1LER

An x 10 Thad

e ——
fidrf/ Fr.‘d"'

SLhntse
AOHN BUTLER

T 7Y

f;f{ff—#of ﬂ-;"-" fdﬁn.rf-lr ‘aﬂ,f
5‘-{.';}-#’/ n/lexfit
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HIGHLIGHTS VM %
Stephen B. Offiler

Week Ending 91-09-13

VAUDATTW{TM#J

One Light Track PV device which completed 500K Impulse cycles was found m be slightly
wet inside, an impending leaker. Suspicion arose that the LT devices also had shormned life,
3o & group of six which had finished 500K was placed back on test (with switches removed).
These began to leak at 621K, and all & were dead by 810K, Thess were built at the same
time as the origlnal PC sensars, 91-07-15, on AMI. Their characteriatic life is the second-
worst in all of our failure testing to date.

The remainder of LT validation wsting continucs o progress.  Parts retwning from Fluid
Resistance arc presemtly imdergoing Impulse. Glven the results above, there in 2 finits hance
that & LT device will become a leaker short of S00K cycles. Presendly, thess pams have
succoasfully completsd abouet 280K cycles. Other phascs of the FV are ongoing, inclnding
vibeation, borat, bumidity, salt spray, snd vacuum. If all goes well with all of these texts, we
ane on tmack © complele the ISR on time (91-09-20).

VALIDATION (Pazx Car):

IlwudncidadmmmambmldnfmidaﬂmpMnmnrdermgcthackmsnhedul:fur
ISR, ¢ven though the life problem 1s not identified/corzectsd yet Two fallures furned op very
extly, at 7TIK and 91K cycles. It waz discovered that these two had only two pisces of
Kapton. As this test continued to progress, failures began again axound 200K  These,
however, had 3 peces of Kapton. We am discovering that the thind Kapton station on the
AMI is not very reliabic.

A second abempt at rebuild was mada subsequently, this time with careful monjtoring o
ensure that all three Kaptons were installed. These were placed on lest running in paralle]
with the LT Fluid Res. Impulse parts, Failures began at 248K at this point thres have falled
at about 230K.

A third, two-tler attempt ar & modified Impulse wst for Pass Car is now underway. Ench tier
contains 48 devices (plus spares), such that a full lot of 24 ¢can be run on the modified e
ind another 24 can De =t aside for possible later use on the standard wst if all goes well.
One fot was built on hand-line equipment, and will be cycled on the production cyclers at the
standerd 1450 psi, at elevaed cycle rate of 640/min, and at & near-room ambient temp. The
other Iot was built on AMI (hand kitted, hand-loaded on AMI crimper, bypassing precrimp)
and will be cycled on Stan Hemol's cycler at 800 psi, 121 C, and about 200/min. The
reduced cycle pressure corresponds to a converter wavel of 020" and was chosen becauss it
corresponda with & typical system presgure encountered in & falrly heawy stop.

Parts built with modified washers to reduce converter travel (plus a contwol lot) amassed 381K
cycles without a single failure. This tnst was pre-cmpied by the attempts at rebuilds above,

Another potentiel variable is suggested by the failure dag to-date. Every tdme we build test-
lots of sensors along with contral lots on AMI, the pars demonsrate good life.  However, all
failure testing has been conducted with sensors-only, while all validation attempts have been
completed devices. Although no good hypothesis exists, it seems that the presence or absence
of a switch may be a factor. A st of sensors-only versus completed devices versus

TI-NHTSA 002383

completsd device with switches removed is suggested.




pomgars %, g

Week Ending 91-09-13

L} Myl ' ' T A
VALIDATION (Trick):
Omz Light Truck PV device which complessd 500K Impulse cycles was found & be sEghtly
wet inside, an impending leaker, Sospicion srcae that the LT devices slso had shortened life,
s0 a group of six which bad fintshed JO0K was placed back on test (with awitches removed).
Thes: bagan to Ieak at 621K, snd all 6 were desd by BLOK. Theee were boilt at the sama
time as the odginal PC sensory, 91-07-19, on AML Their churwcsristic life v the second-

L -]
failre toging has been conducted with semsors-only, witlle afl validstion apeepts have been
complend devices. Although no good hypathetis exises, it seems. that the prosnce or absence
of a switch may ba a Factor, A wst of ssmaovs-only versus completed devices wersus
completed davice with switches removed is suggessed. -

T.NHTSA 002384
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FR:
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Ge:ly AM

Harec
RCBZ
NDES
NDES
NDES
NFPC
GRAT

JNLE
ZARN

M= 371589 FReVAGS TOmPCOQA  GENT=08/13/91

RP=085 ET=C DIVeQOS0 CC=30134 BY=VAGQS AT=09/13/91 08:19 AN

STEVE NoCDORY NDES DICKE GARIEDRY

DAVE PERIFPOLI PCNE RUSTY STRUBLE

RUSE JOHWNEBON STEL RAY SMITH

CLATRE BALTHAZAR PONT WAYNE CARLSON

LOUI8E 77727827 PSHT STIVE RODKEY
ANED TON BURKE
POQA GENE GRAIROD

JIN WATT PCRA

T80 BREDIXIN MFPC JOE LAFARR

STEVE QFFILER SRD1 DAVE CEARN

ID XADISEVSXIS NDES NIXE DEMATTIA

RAY TOURANGEAD RGT2 AILL EWEEY

JORN KOORTESIS MDES

ANDRE CHARPENTIER HDES

MATT SELLIRS NIE2

EFFECTIVITY MEETING HINUTES

PLEASE PLAN TQ ATTERD.

EQUIPNENT RELATED ITENS

A. NACHINE.

L e 2 o T T, o ]
NEXT MEETING IS TODAY AT 3:00PM IN BLDG, 20 FIRST FLOGR BREAK AREA.

IF YOU CANNOT MAKZ IT FLEASE SEND SOMEONE
70 REPRESENT YOU. WE WILL UPDATE TNX FOLLOWING PRIORITY ACTIONS.

REVIEW METHOOE TQ RIGH SPEAD FILM CAL-CUNK STATIONS

TERNINAL STAKER BACKUP TOOLS. RUSS IS WORKING ON
FABRICATING ANOTHER ST FOR BOTH STATIONS.

QUT OF KEST PROBE NEXEDS TO HE PROGRAMNED TO DETECT
THIS CONDITION TRAT LEADE TG TASLE CVERLOADS.

REPAIR CALIBRATOR-CHECK STATION LVDT BRACKETS. ALSO
LOoCER?IGHET LVDT CORE PINE,

NOVAELK TERMINAL FICK AND PLACE PROBLEMS. ALIGNNERT
INTERFERENCE CAUSING JANS.

NO=CONTACT SERSOR. CROICE BETWEEN ADDING SHIFT
REGISTERS ON ANI CUT-OFF STATICON OR SPRING CUT-OFF
WORE QUT PHANTOM DATA BUGS IN REPORT GENERATION.

SHORT TERN WORK T0 OPTINIZE CAL-CHETK YIELDS
WITHIN CURRENT SYSTEM WEIGHTS AND SPEELDS.

EXPERIMNENTATION NITH CALIBRATOR/MOTDR SPEED
TS EVALUATE SOURCEE OF SPRING BACK INCONSISTENCY

RUSS

STEVE M.

STEVE N.

RUSS

STEVE M.

WAYNE

MATT

HATT /WAYNE
STEVE R.

TI-NHTSA 002365



DURING ACTION. ALIGNMENT OONSIDERATIONZ.
INPROVENENTS TO SCREEN INFORMATION/PRINT OOT
DURING NACHINE START-UP,

OVIRREAD MONITORS FOR B.A.M. AND T.A.N.
SEPARATE MEERTING TO REVIEW SPARE PARTS ORDERING

Z.A. MACHINE (5.N. SPECIAL)
ORDER SPARE DRIVERS TC SUPPORT EFFECTIVITY RUNS

TRACK-JAN INPROVEMENTS T ELIMINATXZ RIVET FEED
PROBLEMS

CORRECTIONS TO TRACK BEIWEEN CONTACT INSERTION
AND ORBITAL RIVETING STATIONS.

AUTONATE ON=OFF CYCLE OF X.A. MNACHINE
ERROR COGDE DISPLAY ON A.A.M. HACHINE SCREEK

Fod.N.

HENDRICKS FIX OF ALUMINUR RIKNG FERDER LINEAR
TRACK. PARTS NILL NOT FERID TO TARGET AREA

SEAL LOADER UPGRADES. NEED TO EETABLISN A PLAN
FOR INPROVENENRT.

UNLOAD STATIOR DEBUGS. LACKE OF GRIP

DEYICE/PART RELATED ITENS
. ., -~ ! ;. J+J, t.J, L.J, - - T1}3

BESTABLISH ALL SPC CONTROL CHARTS
BRING TO BLDG 20 DIAL IND. AND TORGUE NRENCH

DEDICATE MAKUFACTURING RESOURCES TO FROCESS DISC
LOT PILOTING NEXT WEEK. TON BURRE/DICK G.
INVOLVEMENT REQUIRED

CONPLETE BUILP OF CURRENTLY APPROVED SENSOR LOTS
CODE SUFFICIENT ALUNINUN RINGS TO SUPPORT ALL
APPROVED PILOTS. EXTERNAL SET-UP SYSTEM REQUIRED

PACFAGING REQUIREMRNTS FOR PINISHED GOODS.
77PSL2-1 AND 77PSL2-3.

Q.0. AUDYT REQUIRENENTS TO ALLOW FINAL PACKING

NATT /WAYNE
STEVE R.

WAYNE
STEVE M.
TEAN

STEVE M.

STEVE M.

STEVE N.
STEVE N.
STEVE N.

BETEVE M.

STXVE M.
RUSS/LOU

NATT

CLAIRE/
LOUISE

CLATRE
CLATRE/
LOUISE
DAVE

ROSTY
JIM/ELAINE

TI-NHTSA 002388



MATERTAL STATDS OF ALL 77PS COMPONENTS RUSTY

NORIFICATIONS T™O FORCE GAGE YO TEST BENT ARNS DAVE
CUSTOMIZE SURPLODS TEST STATION TO ALLOW OFF-LINE

BASE GAGING DAVE
INSTALL LINK §'5 FOR LABOR BNTRY NaTT
INSURE ALL REQUIRED PREPARATIONS ARE NADE TO ALLOW

FACILITIBE TO TRANSFER EQUIPMENT DEGINNING $/30 STEVE M.
EQUTPHENT THRANSFER TO BEGIN $/30/81 CENE GRAIRD
REGARDS . . . MAIT

X1245

TI-NHTSA 002367
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v
1

-NS8G Nfm 403240 FRRCSEN TO=PCOA SENTW09/14/91 12100 PM

Ri=119 ST=C DIVmG030 CC=p0l0l BYwCIRN AT=08/14/31 12100 PM

ENPTENBER 14, 1991

LR

T0: RUSTY STRUBLE RCE2 €C: TON CHARBONEAU
NIEKE DaNATTIA FORA JOEN XOURTBE1S
CHARLIE DOUGLAB CPFC STEVE MATOR
DICK GARTEFY NFPC : ARDY NeGUIRK
PADL XOTCH PRE1 ED O'NEILL
JOR LASARE . JNLB JOE SCHUCK
STIVE OFFILER SBO1 GARY SFNYDER
NATT SELLERS PONE MARTHEA SULLIVAN
BILL SWERT FCNE RAY TOURANGEAD
JINM WATT POOA BILL: CONGDON
TON BURKE NFPC
CLAIRE DALTEAZAR PONT ALATRE ROSHE
TERRY RODRISUEE NFPC

FR: DAVE COEARN ZARN

&Ts FORD CRUISE CONTROL PRESSURE EWITCHR START-UP NEETING
I L S S T I L WECSNGRR

NEETING

IR

IHE FEXT NEETING IS SCHEDULED FOR:

DAYR: 09/19 (THURSDAY)
TINE: 10:00 - 11:30 AN
PLACE: MARKATING CONFERENCE ROON

PLEASE REVIEW THRE NINUTES OF THE 09,705 MEERTING FOR ACTIONS.

REGARDS ,
DAVE CEZARN

TI-NHTSA 002370



.
. .
. ¢
L] ' ' ) - ' I
) ER a . \ . ) )
LI ' " = " L S - ' ' - I I-. a ' . '
L ' ' .
N n
.
' -I-
. oo
‘ Lo L T - B H et '. - T D j
i ' e N I ' T
. '




X

. . = ' - . .'- M
B0 Ni= 196209 FReCERN TO=PCOA SENFT=09/06/91 01109 Pl F;I 7

Ri=078 ST=C DIV=00S0 CC=00101 BEY=CEIRN ATw09/06/91 02:09 PM
SXPTENBER 6, 1991

T%: RUSTY STRUBLE RCE2 CC: TON CEARBONEALT e
NIKE DaMMTIA - PCOA JOHN XOURTESIS NDES
CHARLIE DOUGLAS CPPC STEVE NAJOR NELE
DICK GARIRPY MFFC ANDY NoGUIRK PCOOA
PAUL FOTCH PREK1 ED OtNEILL EION
JOE LAZARS JMEA JOF SCRUCK NELE
STEVE OFFILER B0l GARY SNYDER CPPC
NATT PCNE NARTEA SULLIVAN CPRC
BILL &N, PCNE RAY TOURANGEAMT POME -
JIN NATT POQA BILL OONGDON NFFPC
TON BURKE NFPC STEVE NCOODOEY NDEE
CLAIRE BALTHAZAR DSNT ELATNE ROSE POQA
TERRY RODRIGUES NFPC

FR: DAVE CZARN SARN

&F: FORD CRUISK CONTROL PRESSURE SNITCE START-UP MEETING:

& = TTENS THAT ARE NAN OR HAVE BEEN REVISED OR CONPLETED
SINCE PREVIOUS MARTING

57 L/T {L5-2) NEQ NEEF

Rexport: ,
» REPORT ON BICO ISSUES FROM 7,22 VISIT KOTCH ONGOING
=~ 10B21 STEBRL/.00015* NIN. PLATE/T512 &/
THREAD CHAMF. ANGLE/THREAD CAP

* REVISED REXFORT PRIRT N/ RADIUS OFFILER 07/11 ORIG.
OF DOGPOINT DIAMETER _ 097,12 REV.
¢ ORDER 5K 10BZ1 REXPORTS CSARN 09/05 DRIG.

09/05 CONP.
57 B/ (L3=3)
Iovironmantal Seal:
. RECEIVE BLUE P/C GASKETS SELLERS TBD
v DEFINE GASIRG TORODE NATT as8/05 ohRld.
SPRC W/WEATEERHEAD & K-H 08/12 REV.
b 3]
. FROD. LIRE BET=-UF (RTE CARDS, FIT) BALTHAZAR ORGOING

. UPDATE PRODUCTION PLANS FOR ALL SWITCHES DOUGLAS  ONGOING
. REFORT ON WEEEKLY MFG. START-[F MTGS. SELLERE ONGOING TI-HHTSA p02372




g -
* PRIORITISR CLATRE'S/TERRY'S TINR FOR JARIEPY 08/2% ORIG.
NFrG. STARY-UF ITENS 297058 REV.
08/08 CONP.
» CONPLRETE DESIGN FNEL OFFILER 04/18 ORIG.
09/06 REV.
+ CONPLETE PROCESS FNEA SELLERS 07/01 ORId.
09/08 REV.
. I8 CALTBRATION ACCURACY ACCEPTABLE OFFILER/ 08/08 ORYG.
N.R.T. DEVICE PERFORN. ARD NFG. YLD 7 SELLERS a9/12 RAV.
* CONPLETE B.A.N. STAKER MODIFICATION SELLERS/ 07731 ORIG.
. NOCOORY  08/12 REV.
Q GAGE RER-STUDIES NAIT o7/15 ORIG,
T 89/12 REY.
* UPDATE PARTS LISTS TO ADD ANI-FRODOCED OFFILER 10/10
SPACER AS ALTERNATE
W Testing/ISR:
« CONPLETE TESTING ARD OFFILER 0%/16 ORIG.
09/20 REV.
* RECOVERY PLAN FOR P/C CEARN o%/08 ORTG.
L . _ 09705 TOMP.
« FAT ON &6_L/T AND 6 FP/C SHITCHES WATT 09/12
« PROVIDE FROCESS INFO FOR F SELLERS 09%/12
« CONPLETE ISR PACKAGE FOR @mm WATT 09,19
Manufacturing Bquipsent:
» B.A.N. DEROG COMPLETION SELLERB/ 09/12
XOORTBSIS
* B.A.N. EFFECTIVITY EDN {1 SELLERS 07703 GRIG.
09,09  REV.
* F.A M. FFFECTIVITY FO¥ 11 SELLERS 07/03 aRrra.
09/09 REV.
* EODTP. MOVE TO B12 . SELLERS 03/12 ORId,
08/30 REBV.
Niscellansaus:
# IDERTIFY SWITCH MOUNTING LOCATIONS & SCHUCK ias10
SIXE REQNTS FOR FUTURE FPLATYORNS
» 37 70 77 CONVERSION: PHEASE 1 TESTING HOMOL ‘05730 ORI,
09 /—- RV,
DISCUSSION

fﬂmmm'mn PLAN HAE BERN UPDAYED; SER BELON.

;!'.El HASD LISE WILL BE UBED FOR BUILDING P/C SENSORS (37L5-3, 77La—
1} DSTIL A THD TINE. SNWITCHOVER TO ANI SENSORS WILL BE DETERNINED
BY TEST RESULTS OVER THE NEXT CODPLE OF WEREXS,

A EECORD LOT OF STANDARD P/C 77'8 YIRLDED SIGNIFICANTLY IMPROVED
DIAPERAGHM LIFE OVER THE ORIGINAL VALIDATION PARTS; 99.77%
RELIABILITY @ RATED LIFE vs. 14.69%¢ THEREPORE, 24 P/C SWITCHES -
WITR ANT EDILD SBNSORS - WILL BE INPULSE TESTED AS A FOLLOW UOP TO
THE PV THST FAILURES. IF SUCCESSrUL, WE WILL BE ASLE TO CONPLETE
ISR SUBNITTAL ON BOTH L/T AND P/C SWITCEES ON 9720. AS A TOP
PRIORITY, WE WILL CONTIRUE TESTING TO UNDERSTAND AND INPROVE DPON
THE FACTORS INPLUENCING DIAPHRAGM LIFE.

TI-NHTSA 002373




MILESTONES FLANNED ACTUAL

%7 L/T ISIR 11/21/90 11/21/90
57 L/T JOB 1 09/03/91

57 PsC IEIR 01/15/91 DI 15791
57 P/C JOB 1 06/03/91

77P8 ISIR 09/01/91 ORIG,

09/30/91 REV.
77P8 SOP (TI)eat. 04/91

PRODUCTION PLAN BY NONTH (THOUEANDS)

PrsC L/T F/C
STRSLS=3 STPELS=-2 7TPShLa=-1

APR o o o
NAY 2 (CONPF.} 2 0
JUN 0 0 0

JoL @ 2.3 ¢
ADG 2 2.3 0
SBP 45 2.3 . 15

equipment move tc Bl2 starting last wesk of September

ocT L 7 g
Nov @ 0 25
DEC b 0 25
REGARDE,

:
:

\37=FORD

/T
77BSL3-3

TINHTSA 002374
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=NEC Mi= 431361 FReVAGS TO=PCOA SENTw09/16/91 01128 PN
Rim}54 ST=C DIVm0050 CCw001%4 BY=VAGS ATw09/16/91 01128 PN

TO: STEVE NoCOOEY NDES DICR GARIEFY MFPC
DAVE PERIPOLI PCNE RUSTY STRIALE RCH2
ROES JOHNAON STEL RAY SNITH MEES
CLATRE BALTHAIAR PT WAYNE CARLSON MDES
LOOISE 2277PPe2? FPowT STEIVE RODEKEY  NDES
Lo EAI’W" ANSD TOM DBURXE NFPC
ELATRNE PCQA GENE GRATXO GRAT
JIN WATY PCOA ED SMITH FOOA

OC: YED BREDIKIR NFPC JOF LASARE JHLE
STEVE OFFILER SBO1 DAVE CHXARN HARN
ED KADISEVEXIS NDES NTKE DENATTIA PCRA
RAY TOURARGEAU RGT2 BILL SWEET PONE
JOHN KOURTESIA NDEE
ARDRE CHARPENTIER NDES

FR: MNATT SELLERS MI52

&F: EFFECTIVITY NMERTING NINUTES
N S —— S S T I L N

NEXT WBETING IS NONDAY S/1& AT 3:00PN IN BLDG. 20 FIRST ¥VLOOR BREAK
ARTA. PLEASE PLAN TO ATTEND. IF YOU CARNOT NAXKE IT PLEASE SEND
SONEONE TQ REFRESENT YOU. WE NILL UFDATE THE FOLLOWING FPRIORITY

ACTIONS.

FOOIPMENT RELATED ITENS

B.A. M,

sl i b

TERMINAL STAKER BACKUP TOOLS. UPFER ARVIL

BACK-UPS ARR CONPLEITE, NATERIAL ORDERED FOR

BOTTON TOOL TO ARRIVE NEIT WEEK. RUSS WILL

THEN FAB BACK-DUF BOTTONS LESS THE CHANNEL SLOTS. RUSS

OUT OF REST FROBE NEEDS TO BE PROGRAMMED TC DETECT
THIS CONDITION THAT LEADS TO TABLE OVERLOADS. STEVE R.

REPAIR CALIBRATOR-CREECK STATIOK LVDT BRACKETS. ALSO
LOCKTIGET LVDY QORE PINS. CONPLETE

MOVABLE THMRMINAL PICK AND PLACE PROBLEMS. ALIGNMENT
INTERVYERENCE CAURING JAMS. WILL BX LOOKED AT
SATURDAY. A.HM. RUSS

NO~-CONTACT SENSOR. SEENS YTHE BEST APPROACH IE TO OO

CFF BAD SPRIRGS ON EASTERN AUTO. THEN SERSE NISSING

SFRING AT THE ANI CUT-OFF STATION AND DOUBLE INDEX

'Y REMOVE. NEED STEVE RODKEY 70 EVALUATE/IMFLENENT. STEVE R.

WORK OUY PEANTOM DATHA BiJGS IN REPORT GENERATION. .
SEE NATT TOD REVIEW DATA COLLECTIONS. ITEVE R.

SHORT TERM WORK TO OPTINIZE CAL-CHECK YIELDS
WITHIN CURRENT SYSTEM NEIGHTE AND SPEEDS.




EXPERINERTATION WITH CALIBRATOR/MOTCR SPEED
I'C IVALDATE SOURCES OF SPRING BACK INCONSISTENCY NATT /WAYNE
STRVE R.

REVIEN NETRODS TG BIGH SPEED FILM CAL-CEK STATIONS
DORIRG ACTION. ALTCNMEWT CONSIDERMYIONS. MAYT /NAYNE

INPROVENENTS TO SCRESR INFORNATIOR/FRINT OUT

DORING NACHINE START-OP. QONPLETR
OVERHEAD NONITORS FOR B.A.M. AND F.A.N. STEVE N.
SEFPARATE NEETING TV REVIEN SPARE FARTS ORDERING TEAN

MORK IO BE DONE OF STATIONS 4 & 10 TERNINAL PRESENCE

SENSORN, .(}23" DISCRIMINATION CONBINED NITE

NICROSNITCH NUSHROONING, ETC. LEADE TO CALLING

a0k PRODUCT BAD. STEVE M.

B.A- NACHINE (3.NM. SFECIAL)

ORGER SPARE DRIVERS TO SUFPORT BFFECTIVITY RUES STEVE N.

TRACK-JAN INPROVEMENTS TC ELININATE RIVET FEED

PROBL.ENS STEVE M.

CORRECTIONS TC TRACK BETWEER CONTACT INSERTION

AND OREITAL RIVEQIRS STAITONS. CONPLETE
. AUTOMATE ON-OFF CYCIE OF E.i. MACHINE. NEED SYSTEN

DEVELOPED AND INPLEMENTED ASAP, STRVE M.

ERROR CODE DISPLAY ON B.A.N. WACHINE SCREEN. LoU 7O

COMELETE BY 9/16. Lo

F.A. M,

RING DONL; CURREBNTLY RUNS ALL THE TIME. LEADS TG

JAMS IN THE BONL. JONN K. IRDICATES WE WILL SEND

THE LINEAR TRACK ASS'Y 7O HENDRICKS OVERNICHET WHAN

THE EQUIPHMENT IS TRANSFERRED. THERE IS A DANGER

OF DRLAYING RE-START OF THE BOUIPMENT ONCE IT'S IN

BEDG. 12. FURTHER FLANNING FRON NECH. STEVE M.

SEAL LOADER DPGRADES. NBEED TO ESTABLISH A PLAN
FOR THFROVEMENT . STEVE M.

JAN RE-DESIGN OF UNLOAD STATIONS NECESSARY. LACK
OF BOLDING POWER IS THE PROBLEN. LOU/RUUSS ARE mnmm

oN A JAN RE-DESIGH. ROg8 /50D
F.A.M. SOFTWARE STILI. NOT COMPLETE. LOU TO FINISE
BY 9/17. ALSO, A PRINTER KEEDS TO BE SET-UF. LoT

DEVICE/PART RELATED ITENS




COORDINM'E ALL MANUFACTURING RELATED ITEMS. OFERATOR
FOR PRESSURE TESTER, MATERTAL KITING, NATERIAL
m, m' m- - 0 .
ERTABLISR ALL SPC CONTROL CHARTS

BRING TC BLDF 20 DIAL IND. ARD TORQUE WRENCH

SUE, FRON 37P3, NILIL BE OUR DEDICMTED FILOYT

NAFER NEXT WEEK. TON BURKE NILL COORDINATE

SUE'S TIME TO CONFLEYTE PILOTS TINKLY.

PILOT ALL LIGET TROCK DISC LOTS ON TON DURKE'S
DESK BY 9/17/91.

CODE ALUNINUN CRINP RINGS AS REQUIRED.

OONPLETE SUYLD OF CORRENTLY APFROVED SENSOR LOTE

CODE SUFFICIERT ALUNINUM RINGS TC SUPPORT ALL
APFROVED PILOYTS. EXTERNAL SEY-UP SYSTEMN REQIIRED

.0. AUDIT REQUIRENENTS IO ALLOW FINAL PACKING.
JIN BAY'S ED SNITE NILL CORR. NEED TO TEST EACH IOT
FOR DISC CRACKING,

NATERIAL STATUS OF ALL 77RS CONPONENTS: NEED ON HAND
20X EACH BASF TMMSDIATELY. ALSO NEED DELIVERY OF
ADDITIONAL 30K NOVABLE TERMINALS.

NODIPICATIONS TC FORCE GAGE TO TEST BENT ARMS

CUSTONIZE OURPLUS TEST STAITON TO ALLCN OFF-LINE
DASE QACING

NODIFICATIONS T (0.C. PRESSURE TESTER. JIN WATT
WORKING WITH BOB ROBICHAUD.

INSTALL LINK #'83 FOR LABOR ERTRY

ENSORE ALL REQUIRED FPREFARATIONS ARE MADE TQ ALLCW
FACILITIES TG TRANSFER EQUIPHNENT DEGINRING 9/30

EQUIPHENT TRANSFER TO BEQIN $/30/91

bDICK a.

:

'LETE

STIRN

JIN/ELATNE

STEVE M.
GENE GRAIXO



SEPTEMBER 17, 1991 o

TO1 ANDY MCKENNA =

RON ARUBGIER] A

' . o ";.’

- PC1 HAMM GRIFFIN «ﬁ
FROM) KAREN RDSE ' I

WE: DSC,TGA TESTING TEL # 1O998s R

WE RECEIVED 5 SAMPLES OF DIFFERENT RESINE IN BOTH THE MOLDED AND

PRE-MOLDED FORME, ALONG WITH 2 BAMPLES OF BABES WHIGH MERE AN-
; NEALED, DSC, TGA, AND ‘THA TESTS WERE_PERFORMED ON THEM (HAT-. . .
' TACHED). FURTHER DISCUSEION WILL BE NECESSARY IN ORDER TO FRLY.CH
UNDERETAND THE REGULTE. o ?;w
REGARDS, | Ul
KAREN ROEE LTI
. L

W

TI-NHTSA 002382
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TLAMREY BABE Tg 49.48 76.%2 ‘
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[2¢ FEK ) DENGDOODO0| SINSGOOD 1 ARRUS90.4:
M0 R L PlF= 1514 PRI ACTOR:
Wi FER L; Oz OBOODOU; B i MR
o8 0p REL® iG99y DIF= [48,3.PE1)- ACTCH:
T4y EDLZy D WOGOOG0;  BINS '*:\n?é;;i.ﬁ:
66,5 FE: 1561 [IFzi90.% PS1p ACMGE:
4 N‘x

- -
15y FEL oy 2 O0D00G) EIR=B0ET @ MARRU=FE, DM

M0 REL USZD DIFT 1343 PEL ALTIR:

163 £1X

,

a1 Az U000 BINTBOMG ;  MRRLZSR, Dy
RSP
)

J.E{: UE.2: DIF= ki PG ACTOR=

1-‘!5/.:':1 n

283,35, FREL:

R0, O
TR

nr e EiNCSICD §

11:. 7 GIFT p51.4 Foli

Liwsy RELCK=

r ol i 74

MRRIEZA, 0y LEAK RATE= 2.4
¢:imp) RELCRz O]

MRD=25,07 LEAK RATE= 2.4
O.ime| RELCR: 0.2

WRAD=26.07 LEAK RATE= 2.4
idee; RELR= 0.

WRRD=25.0p LEAK RATE- 2.4
O.0m4) RELER= 0,0
MARD-25.7:  LEAC RATE- 2.4
Ou0esy RELER: L1

WRRD=25.7; LEAK RATE= 2.4
G.0ms: RELDR: M.l

PRRDI=Z5. Ty LEAK RATEz Z.4
0.0mf; RECR- 0.0

WREZ5.7; LEAK RATE: 2.4
0.0ms; RELCR= 0.5

WWD=26. 4 LEAR RATE: 2.4
0.0ws; RELCR= 0.5

WRRD=28,4)  LEAK RRTE: 2.6
L.(msg F:Elm;;
WARG=2¢.9; LEME RATE: 2.8
0.9m8; REWR= 0.2

LEAK RATE: Z.&
i1

]

WERO=2h, 27 LB RATE: 2.7
953 RELCR:=

WRRI=Z6.2;  LEAK RATE: 2.7
i lmes RELLR: 0.3

.2t LEAK FATE: 2,7
i RELDRz 0.2
W2t L ERK RATE: 3.7
(r.lnsy HELCRS

WRRD=Th, 80 Lo RATED 2.7
1,103 FRELCE:S ial
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]

ALiz db.&] Wels 0NV k= B PEL) ACTLR:
SER 133 FIX 3y C:= 00X EIN-0006 ; SAREYO.
= 2T PEL: 11407 RIFs 4.4 PEI} ACTCR:
BER  20; FIR & L= 0000007 BINCHKD | MRR=M.O
ACT= 25,85 GELs 108.7) DIF= 143.1 PRI} ACTCR=

SER 2y FIX 15 B i

ACT: 2543 REL= NOM.2p DIF= 1470 PEly ACTER=
BER 3¢ FiX 2y = 0QO000; RIN=SOGD | WRRU=TL.&:
AT 313 REL= 1i3.%3 DIFc- 144.2 P31y ACTUR=
SR I FIX 3 = 00000

H m!il HEI.: 112-2;

243 FIf 4 Oz 00000007 B
= m-” REL= ’iﬁlqi DiF= L

—M

onay RELGRS 0.

WRS-25.51 LEAK RATE: 2.9
0.8w RELRE 6.5

MR:2Y.G; LEAE RATE: 3
O.mep RELER= 0.2

WRRI=25.2)  LEA
0.Qwsp RELCR:

wiE= .6
0.1

RATE= 2.6
0.0

RO-2\7] LEAK RATE: 2.8
RELOR= 0.3

pi2t. 2y LEAK RATE: 2.6
} RELCR= O

m-ll LEAK RATE= 3.3
0.(msy RELOR= 0.8

BER Zop FIA 27 [ 00Q0D00; BIN-EDID & WRRD-Z6.15 LEAK RATE: 3.3
ALz 2408y BREL- LU1N.3 DIF- 130.1 PRIy, ACRE o.7am; RELLR=
BER 27y FIX 37 Cs OuO000Ry BINSEDOD §  WAg: MRD=28. 15 LEAK WATE: 3,9
#0T= 272.5: RELT 1094y IIF= ME7.1 BEIp A = D.Besy BERLR: 0.5
SEN 28p Pl & L= 000000r BincalOD ; m toi; WRAlE2e.B; LEAK RATE- 2.3
£z 284,23 REL:  L1s.2; QIF=z 146,90 G.imey HELER= (.1
, i bt
SER 29; FIT By C= (AN LF5y MRRO=2T. 0y LEAM RATE= 2.4
ATz 282.5) REL= pxdhi; dlF= L JDamp RELER: 2
SER 3y Fik 2 = OO0GUGH) PINCGOOD 1 WARUz90.5 27.0; LERK RATES 2.8

aLT= 23.D5 REL: 31305 I.liiiil-’ib.l PEl] ALTCAR=

3y FiR 3 Lz Duodon;

Zodaty Retz 1S4z DJFs 130.0 PRI AETOR=

T
=

BER
Atz

4 L=
255,31 REL= 115.2;{

$TeREE-1691 P307:00,50

33: Fik 1i b= DLGGAST  BIN=LER ¢ MRALE 0.0
3 PR A OIFs ) ¥AEiy ACTCR:

dEF
iz
§: Ay Flropc C= OniémddBy  WENCREAE ¢ MRRUS 0.0
s hda AERR 0.0y DIFs G.u FSIp ACTOR=
r GEODRUD) BINSLERK 5 MRRLE .0)

daiy BiF: 0 P80 ACTCRS

K-ERE T

‘}g AELT
351 rIX 4p L= DaH0E)
RELT g aiks

52t

e

Him=Ltfs 1 MRRRI: Gade
£, Baly ALTLR=

A e A H

Mol L FHO APEA LA ol 807 wrEy

L)

TEST STATILW FRESSURE LEAK TIREQLT

¢ RELCE= 04

1.6] LEAK RATE= 2.2
RELER: 0.3

MR=27,0; LEAK RATE- 2.4
O.im=p RELLR= Oud

Rk 0.04
%.0wsy RELLRZ

Wz 0.0 LEAK R

0, 0egr RELLR= 2.0
MRRf= Q.0%  LEAR RATES M
G.0ws2  RELCR= i !

MRAE= V.0 LR RATE= 0.0
volwey RELER=
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! st -f
)}-J* 9

BER 15 FIX 1) C- DO0DODO; BIN-B000 § MRRUE90.04
?‘ ACTs 233.2; REL= 1% 7 DiFe 13%.9 PEIp ACTER-

2 FI12; [= 000000Qy BINSBOOD § WRRLI=90.0;
A XTs e RELz LS4 DIF: M3.% PRl ACTCR:

3 SR SVFIRd G 0000000 BINDOD | WL
ACT= 290.9; REL: 110u25 DIF: 140.6 Pl ACTCR=

BER A3 FIN 4 ©= 0000000; BINCBODG [ MRRL=90,0)
ACT= 243,5; REL:= (0B.4y DIF= 135.1 PRly ACTCR=
4 BB FOFIX L) G- 90000007 BINBODD ; MRS
fET= 20.1; REL= LI DIF= 140.4 P1; ACTDR=

BER & FIX2) C= 00000007 DIN:GO0D | MRR=90.3
= 249.3) REL= 113.5; DIF- 135.7 PI; ACIOR=

BER 79 FIY 3y C= 0000000y BINCBOAD | MRRU=T0.3;
= 28l.0; REL= 1il.1; DiF= 1499 P8l ACTCR:

Sk B FIT &g C= 0O0CO00; EIN-BOOD [ MRRLE9D.3}
2 239.8) REL: 103.1] DIF= 143.4 PRI} ACTORS
17-SEF=19%1 (R:03:36.44 [PER DOGR DID KIY OPEK
- SR 9 FIX j C= DDOO000; EINCBOND : WRRLGY0.
9 = $55.07 RELz 11%.2; DIF: 141.B P8Iy AGTCR=

L0j FIE 25 ©= ODOOO00; DIN-GOGD ¢ MRRLERO, 4y
7M8.9; REL= 12i.4) OIFz IW.5 PS[; ACICR=

¥ 3; C- 0000000; BINGOGED ; WRRLETO.49
REL= 12421 ODIF= 142,7 POl ACTCR=

SER 13) FIX 1| L= ODQuocds BiRR
ACT= 238.1; KEi= 1099y DIF: 148,3.p8

SER 1My FI§ 2| C= 000000y BIN:G0R
fCT= Zo6.2) REL: (19,83 DIFsi

BER 131 FIX 3y

ACT= Z50.0; REL= 115471 OIF= 10M.2 PEl; ACTCR=

S 000000; BINZEDD ; - MRRL=90.0)

SR lby FIi &4
GEl- -112.2; OIF= 13G5.1 P8l; ACTCR=

Ttz 2854

GER M) FIN 1y C= 0OOXG00) BINSGOOD y MRRL<0.0y
ACT- 283.3; REL= t11.9y DIF= 15,4 PSI; ACTCR

mere inla Fh'w ", [ Al TP, PV, Arvearde . L T, L B P

P.r7 -

WRI=25,0) LEAK RATE= 2.4
Oiims; RELGR: 0.1

MRAD=24.0)  LEAK RATE= 2.4
d.ls| FELR= 0.2

WAO=26.0¢ LEAK FATE= 2.4
I..H‘lf RELIR= &1

PRRD-24.0; LEAX RATE-= 2.4
0.0mmy RELR- 0.0
MRD=20. 7 LEAK RATE= 2.4
0.0ms) RELOR= 1.1

WRRD=25.Ty LEAK RATE: 2.4
Ouimsp REUR: 0.

WRRI-Z5.7¢ LB RATE= 2.4
0.wsp RELR= 0.0

WRRC=35.7; LEAK RATE= 2.4
0.0 RELCR= 0,5

WD=26.4) LEAK RATE: 2.4
O.kmj RELCR= 0.8

WRRI=J6. 4 LEAK RATE: 2.4
1.0me; RELLR: O,

RATE= 2.4

HR=204 LE
REMR= 0.2

c'lhi
26,4 LEAK RATE= 2.4
 RELR: 0.1
MRAD=26,%| LEAK RATE= IZ.7
O.9me; RELLR: il

WRD=04,3} LEAK RATE= 2.7
O.lma; RELOR= 0,3

Rl=26.2; LEAK RRTE= 2.7
RELCR= 8.2 ¢

MRRD=24. 2§ LEAC RATE= 2.7

WRD-25.47 LEAK RATE: 2.9
O.nd) RECRE 1.1

AT . i A ARTRR A A

TI-NHTSA 002414




Y1-GER-1991 07103,

SR
;' H

HER
ALT=

AUy VAR & = veadyyy UMARAR) | LTV

Zh.h1 REL= 1070 DIF= 1.3 PETp ACTCR:

195 FUC 3 Ds 0000000; BINGGOOD ; WRRL90.0
49 RELx 114.5) DIF= 340.4 PEIp ACTCR:

20p FIX & C= 00000G0; DINHGOD ; WRRIE90.0
Z1.81 WEL= 10b.h MR 14 PGl ACTORG

215 FIN 17 Kz 00000005 BINSGOOD | MRRUS91.6q
Z54.3) REL: 972} DIF: (47.1 PG1] ACTER:

22p FIX 4 G- 00Q000G; BIN=BOND { WRALSS1.4
Srly RE= 1138y DIF: 1,2 PBE| ACTCR=

b FIX 3 C= 0o0od0%; BIN=SOOD | MWRALS9L.4)
3.4 REL- 122.7F (AF= 181,3 PBI| ACTCR-

245 FIX 4 C= 0000000; DMNDOD ; WRRLE91.4
28,1y REL= 110.9; DIFs \4T.2 PA1; ACTER:

25| FIX 13 C= 00090007 BINOOND 7 WRRU=90. 1
285,21 REL= 111.4[ PIF= i31.8 Pl ACTOR=

26| FIX 2) C= 0000000; BINSSOOD 3, MeRL=d. (5
247.8¢ REL= 117,7; DIF= 130.1 PS[Y AC)ERe

27) FIX 3y G Q0000001 BIN-GOGE ¢ MARER. Ly
T7.%; REL= 1¢5.4y OIF= 147.1 PAly ARG

20) FTY 44 C= 0000000Y  BINSGOOG ) /oRRL=WD. 1)
4.2 REL: 116.2; DIF= 140.0 PR; ACTCA

205 FIX 1y C= Oodpdid: SINCEOND ; WRAL=90.9;
2.7 REL: (20,17 DIF= 142(% PEIy ACTGR=

307 FIX 2y G= G00G000; BINCBOOD ; MRAL=30.9;
2A.2; REL- i13.1; DIF= A4h.1 PBIy ACTOR=

3y FIY 3; C= 00000007 AING00D ; MRRL-RO.T;
Ma. 07 HEL= 115.44 D} 150.4 PEIy ACTCR=

J2 FIX &y G= G0000CY) BIN-BOOD ) MRAL-WO.9;
2553 REL=  113.2;/°DIF= 140.2 POl ACTCRS

!

I

CL00005; BIN-LERK ;WAL 0.0y

B: FII L

oy REL:/ 0.8 DIFz 0.0 PBIy ACTCR:
My FIX 23/ C= 0100405y BINSLEAK | WRRU= 0.0
0.0] 0.0 DIF= 0.0 PHI| ACTCR=
3 FIf 31 0= 0100400y BIN:-LEK | WRRU= 0.0)
0.0f REk= 0.0} DIF= 0.0 PBI; ACTCR:
3 FiX & L= 0100407 BIN:LERK ; WRRUZ 0.0y

0.0; REL= 0.0 OIF= 0.0 FBij ALTCR=

17-5kF-1991 00711241 OPER 10K D10 WOT OPEN

ML= un ] LB AHIC= LT

G.OmE| RELORE= il

PRRD=2%. by LEAK RATE= 2,%
0.0m| RELIR= 0.5

WRRD-Z3.57 LEAK RATE= 209
0.7wm; RELCR= .

m:ﬂ-fl L RATE= 2.8
O.0ma] RELCR=/S 0.1

MRR=20.25 JLEM RATE= 2.4
D.1a8| RHLLR 4.4

MRD=Zj 35 LEAK RATE= 2.b
0.8l RELOR= 0,3

lzi, 2 LEA RATES 2.0
tfbmay BELOR: 0.2

MRAl=2S.1) LEAK RATE= 5.5
0,0m5; FELLH= Q.6

WA=ZA.1; LEAK RATE= 3.3
O 7mmy FELIR= 0.4

WRAD=36.1) LERK RATE= 2.3
OBy RELDR= 0.6

MRRO=26.1] LERK RATE= 2.9
O.immy RELCRz  Ou!

W27, 0y LEAK RATE= 2.4
y.Bms) RELCR= 0.2

.ol 27.01 LEAK RATE= 2.4
L 1 RELCR= 0.0

RO 04 LEAK RATE= 2.4
O.0eep, RELCR= 0.3
MFD=TT.%; LEMK RATE= 2.4
0.1mm; RELCR 01

TEST ETATION PRESELRE LEAK TINEQUT

NED: 0.0) LEAR\RATE: 0.9
0wy RELER= 0.0

Wg= 0,0) LB RATRs 0.0
0.0mmy RELOR= 0.0

WRD: 0.0) LEAK RATE: G2
S.0mey RELCR= 0.0

PRRG= U.0; LEAK RATE= 0.0
'ﬂ'.h‘il RELCR= 1.0
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DE b oy
RV

SER
[ v H

B&R
A=

¥ urx:

X

=T T S X

129 FII £y C= 00000001 BIN=GDED | MRRL=RU.Oy
243,81 REL=  79.1y DIF= 1647 PEIy ALCTGRs

Wy FIX 25 L= 0000006y BINCSO@: § WRSL90.6p
2018 ALz 7.4 DIF= 1634 PSI; ACTCR=

13 FI¢ 3y L= 0000000) BIN-B0OD ; WRRL90.0¢
7.0 REL=  72.5) DIF= 1%.3 PAI[ ACTLR:

16y FIX & C= 00OCO0Q, RINCHODD § MRAUSS0.0;
29,1y REL= 7,8 DIF= 19L.3 PHI; ACTUR=
17} FIT 1; €= 0000000y BINGEODD | MARUS91.1
21y REL= BL.5¢ DIF= L75.5 PEl) ACTOR-

10y FX 2¢ Cs 000OOM) EIN-ROOD ; MRALEYL. LY
03y Rel=  #H.%p DIF= 175.4 PEI[ ACTER:

199 F1X 3p C= 00O000G; DIN-G0OD | MARU=TL. 1\
Ziladp REL=  B4.0p GIF= 15644 §OIy ACICR:

20y FIK 81 C= 00000001 GIM=BOOD | MRAL=91.1Y
250.0; REl=  Bd.gp DUF= 172.4 PHIp ACTER:
2y FIX 1) C= f0co000; GINSHOOD § MRALESG. 4y
249.1; REL=  ©9.8) OIF7 197.3 PAL; BCTDR-

2% FIX 25 C= 000000C; BINGROOD | WRALESO. 4
a9 RElz 914 DIFz 197.1 PRy ACTCR:

2 FIX 3 C= (i BINE
214 REL= Wi GIFT-SGN
24 FIX & [o-000000; BIN=BOD §
81.4] DIF= 164.7 ™I}

ACTCR=

{7-SER-1991 (920320, 14 OPER DOR DID MOT CLOGE

MRRI=22,%)  LEAK RATE= 2.7
ﬁlT.l ﬂELﬂ: 0.4

MD=21.9; LEMK PATE:= 2.7
o.lamg RELO: 0.2

MA=78.9;  LEAC RATE= 2.7
0.map FELOR=  Oul

WRD:22.%] LESK RRTE= 2.7
0.laay FELOR= 0.9

WD=22.0; LER RATE: 2.7
0.dem} FELCR= 0.2

NRD=22.0; LB AATE= 2.1
O, sy FELIR= Q.4

MARD=22.0] LEAK RATE: 2.7
0.%8; RELOR= 0.3

WAD:22.01 LEAK RATE: 2.7
O.7mmy PELCR: 0.2

MRRD=Z2,0¢ LEA RATE= 3.5
O.0ms; RELTR= 0.0

WRRO=72.0; LEAK RATE= 2.1
puT FELR=  Oué
WRRI=ZZ, 0y LEAK RATE= 0.5

O.fwsy RELOR: 0.2

MRRIC22.0y LEAK FATES 3.3
ey RELCR:  (C.4

F-s7-%/
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~Nise Lot F9-7 Q. 477-27

BER 1j FIT 1y C= 0000000 HINGGOOD | MRRLE9,7) MRADSZS. 4y LEAK RATE: 2.7
fpCT= Ty REL: 104,5; DIF= 141.2 MLy ACTCRz  O.7msp RELGRE 0.2

SER  2p FIF 29 C= 90000001 OIN-G000 | MRRU=ER,.7) MPRO=JN. &) LEWC RRTE: 2.7
2 * 2T4p REL- 101.73 DiF- 155.7 Al} RCTIR:  O.0eaf RELDR: Q.1

SR 3y FIX 3y C= 0000000y BIN=G0D | MAAUOR.7) MRAD=ZS. 43 LEAK RATE: 2.7
3 WT: BI04y REL= 109.8; Difs 159.6 P} ACTCR:  O.esy RELOE 0.4

BER 4 FIX &y C= 0000000 DINCGOOD § MRRU-E9.7| WRRD=ZS.4; LEAK RATE= 2.7
Y ure 57.4p HREL= 109.5; DEF= 181.B PSI} ACTOR: 0.7y REUR= 0.1

BER ¥ FII1; C= 0000000; BINSGODO j MARLE%0.2} MRAGZS. 1§ LERK RATE: 2.7
& wr &d.2) REL= 1068y DIF: 15.4 P81 ACTOR-  0.7ws] RELOR- 0.1

SER & FIT 21 Ce 0000000y BINZGOOD | WRAUS90,7{ WARDz24,1j LEAK RATE: 2.7
o oCT: 25t.3; REL: 102.0; DIF: 148.1 R2I; CTOR:  O.0msy RELCR= 0.7

? BER N FiX 35 Cs 0000000y BINSGOOD ¢ MRAUR%0.2] MRRD=2A.1p LEAK RATES 2.7
T 2.9 REi= 104.0p DIF: 138.3 RSy ACTER=  O.lmsy RELDR:=  Oud

4 BER  Hy FII &¢ C= 00000Ddy BIRBODD § MWRALER0.Zy MRAD:2S.1p LEAK PATE+ 2.7
ACT= Z62.2p REL= .07 DIF: 166.2 PBI| ACTOR=  O.lmaq RELIR:  D.B
BER Wy FIX iy C= 0000000 DBINSBOOD | WRRUS9G.4; MRADCES,2) LERK RATE= 3.4

= P19 REL- 101.2] OIF- 1344 P8Iy ACTCR=  O.Jemy FRELCR= 0.2

105 FIF 21 Cs 0000000, EINSBIDD ; MRAL=W).4; MRRD-24.2; LEAK RATE- 3.4
4 RELz 1M.B; DIFz 143,1 PBI; ACTCR:=  O.lesy RELCR= 0.5

37 C- 0000000, BIN-DMD ; MRRLES0.47 MRRD=25.2)
B 108.4] DIF: 1347 PBIy ACTOR=  DO.%way M

.2 LEAK RATE: 1.4
i FELERz: 0.

MRRD=25,9]1 LEAK RATE= 2.5

SER  1dy FIR §j C= QCQ0004| BINHOGE §
O e RELCR= 0.1

ACT= 284 REL= 10A.7) DIFz 434.8 P

BER L4y FIN 21 C= 00000OG: BIN=G@D 1 ARRU=90.2) “WERD:25.9) LEAK RATE= 2.3
ACT= 28.%; REL= 113.8; DIFc i RELCR= 0.2

LEAX RATE= 2.5

SR -
0.5 BELRG 0.2

BCT= 2670 RELz 11741

POOO00E  BIN=E0D ¢ mRRARC,. : 3.5

REL3#“111.5| UIF= 138,3 Pely ACTCR-  O.0eEg RELCR-

L

SR 7y FLY 3; Cs 0000000 BIMGBOCD | MRRUST0.2; WRRD=ZS.44 LEAK FATE: 2.1 T-NHTSA 002418
Tob.1y REL= 110.1; DIF= 1460 PSI; ARTOR- 1.3y AELCRE 043

Ly mm Lma malee oy



EML AR ] WY wweTews Y WRTAAMR | ITRA . SR

ATz N0 RELS 112,27, DIFz 346 P91; ACTIR:

' SR 1Y FIX 3; C- 0000000y BINCBOOD | WRRLE90.2g
ACT= 261,89 REL= 10t.87 DIF= $80,2 PRI; ACTOR:

SR W FIIY C: D0O00GOy  BINSEOOD | WRREYD.1)
ARCT= 9507 KBz 114.43 Difz 1343 PEI[ ACTCR:

17-5EP-19%1 0B:¥7:40,3) DPER DOOR DIN WOT CLOSE

BER 217 F1& Ly Cs DOCOOM); BINZOOOD ; MRALEG.3y
ACT= ZW.4p REL: 107.5y N[F= L51.8 PS1] ACTCR-
-BER 2 FII 3y [ 00000004 WIN=GOOD ; MRALE9O.3y
ACT: 238.3; REL= 106.07 CIF={30.5 P81y ALTCR=
SER Z5; FII 3 G- Q0O0KOD; EIN-BQID | MRRLERO.3)
AT 385,97 REL= 1049 DIF= Lhi.% PBI; ACTCR=

BER 24y FIN 4 Oz COGDOODY BINHOM ), MRRLEP0.G
ACT= 24h.8 RELz 107.5y GIFz 139.2 pely &0
EER 25 FiX 1} 0= 000000hy SINGOMD ; WRRECTOLE;
ACT= 795.17 REL= 113.%y DIF= 139.1 PEl; ACTYH

R Z&p FIN 2y C= 0000000y AIN=S000 | MRAUESO.G
ACT= 282.8p REL= 1l4.0y DiF= 148,8 P51 8CTCR

SR 2 FIN 33 0= 00000007 BIN=BOOD ; ARREESD.1;
ACT= Z33.5t REL= 14,7y DIF= 1.2 PEN| ACTOR:
BER  28¢ FIX 4] C= 0000000y BIM=B0D | MRRU=90.2|
ACT= 28%5.% REL= 108.0; DIF= 197.¥ PAl; ACTER:

4

L7-SEF-1991 B:57122.08 (OPER DID WOT CLORE

BINGHO0D | MARU=57.2
DIF= 152,9 #60) ACTCR:

BER 295 FIN 15 C:
= b2 RELT 11D.3

SR 30 FIT 2 €=
ACT- 5.0 REL: §

¢ BINSHOID | NRREES.2
.2; DiFz 140,2 PA1] ACTCR:

SR Al FIX
= 2Ny REL

000000G s  BINSE0OD | MRAUEHS. 23
198.7; DIF= 149.3 PA1; ACTCR=

SER 3 FIX
ART= 215

Cz 0000000; BIN=OOOD ; MRRU=E?.2y
L= 1.7y DiF: 1#2.1 PRl ACTCR=

17-5E0-1991 0638106, OPER DODR DID MOT CLOSE

IT-HERP-1991 (2200:30.80 [FER DOOR DID MOT CLGSE

e L) A S sk lam ™ maw

O.0me; RELCR= 0.1

WRRO=23.4; LEAK RATE= 2.1
f.0um; RELCR= 0.2

WRRG:25.45  LEAK RATE= 2.
0.5w] RELGR= 1.1

MRRD=24.1y LEAK RRTE= 3.4
'il'.i-l RELCH i

WD=25.1 ¢/ LEAK RATE: 2.
G.0nmy GELCRE 0.2

WAk 11 LENK RAFES 2.6
0.7 RELR= 0.4

kD226 1) LEAK RATEz 3.4
g.ha) RRLOE 0.2
WRI2E. 1 LEMK RATES 2.4
O0.0u| RELDR= 0.5

MRRL=2b.15  LEAK RATE= 2.8
O:Tam| RELGR= 0.1

pRI=2h. 15 LEAK RATES 2.b
0.1 | RELCR= 0.4

iRD=5h, 1 LEAK RATE= 2.4
O.Besih RELER: 1.0

WRD=Z5:5| LEAK RATES 2.5
Oy RELDRE W02

MREZD.5) LEAK RALE- 2.3
O.0msy RELCR= O,

WRRD=ZT5)  LEAK RATES X%
O.0ms; RELDR= .3

MRIE25.5) LEAK RATEs 2.5
O.0way RELCR: 0.3
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1T=5E0-191 I3:Z02.78

DID woT OPEN
I3; FIL 1y G- 00020001 BINRLCR | WRRERY. 4
W15 REL=  99.8; DPiF= 131.7 PEI;  ACTCR=

My FID 2 Bz 0002000) BINRLCR | ARRLEER.S
25635 RElz 017y DLfF= 15%.4 P81; ACTIR:

3 FIX 3y C= 0000000; EINCEOOD ; WRARUSE?.YY
2d.0; REL= 79.8; TIF= 1.1 PBI| ACTCRs

3bf FIX & C= 0000000 EINHOOD | MRALERD.%y

23.17 REL= B4, 5y DIF= 1545 PRIy ACTCR=
3N FIX 1p Cs 0001000; HINGRCCR ; MRRLEO.04
244,0; REL: B2y DiF= 1&0.b PRI ACTCR=

/) FIY 2y C 00000003 BINCADID | MRRL=90,0}
T6.5) REL:  Bh.7) DiF= 149.9 P8ly ACTCR:

I} FIF 3; C= 00020005 DIN-RLLR ; MRRL=70.0;
#2249y REL=  Gb.4| DIF= 138.% PSIp ACYCH-

405 FIY &) C: 00000G0; BINSGODD § WRALSH.G)
9.8y REL=  91.5] DIfs i36.7 PSl; ACTOR:

J7-SEP-1991 13:20:21.68 DPER DOAR DID MOT CLOSE

417 FIT 1| Ez 0GOOOOOT BIN-BOGD ¢ MRRU=9L.3(
EIL.b; REL= 8707 DIF= 144 S 40TCR:

) FIFN 3; C= o0000;  BIR-G00D | MRAL=9L.3:
£M.1; REL= 8§9.7; DIF: 1B&.4 PEI) ACTCR:

#3; FII 3; C= X00000; BIN-DOOD ; MRRUS91.3;
29.0; REL= W3 DIF: 0.8 PRI ACTOR=

M FIR 4) C= vD00M0y BINZGOOD ; MRRL=P.3;
261,41 REL= Bb.By DIFz 194.4 PSI; ACTOR:

11*!!#-1?‘?1 15124126, % OPER BOCR DI0 NOT CLOSE

BER
-4 H

BER
ACT=

SER
#0T=

¥ FIL 1] C= 00ODGGUy BINGOOD ¢ WRRLEEH.1)
2.2 REL= oGy DIF: 19B.4 PSI; ACTIR:

Abg FIX 2| C= GOO0QOD:  BINZGOCD § MRRL=ER.4|
291.3; REt= BQ.%y DIFS 210.4 PEI; ACTORE

#3; FIx 37 Cs 00000l BIN-BOOD ¢ MRRU=ER.I|
262,47 REL=  8L.91 WF= 180.7 P8l ACTCR=

d.3Jmk; RELCR= 0.4

WP, E) LEAK RATE2 2.0
O.5em| RELER= 200.0

WED=22.8; LEAK RATE= 2.0
O.ims; RELOR= 54,3

WARD=2Z.8y  LEAK PATE= 3.0
Oudmsy RELOR= 1T

WRRD=22.8y LEAK RATE= 3.0
O.ms; RELIR= 1,3

WRIEZE.S5; LEAK RATE= 2.2
11 1mmy RELCR= &d

WRRG=21.7; LEAK RATE= 2.7
1.9 RELCR: .5

WRRG-23.5; LEAK PRTE= 2.1
Q.0msy RELOR= 106.8

WRRD=ZLS[ LEAK RATE= 2.2

i

WRFD=21.7] LEAK RATES 2.3
0.0 PELCR- 03

WRRI:=2i.7; LEMK RATE= 2.9
0.7a8; RELCR= 0.7

MRRO=24,7; LEAC RATE: 3.3
l'.'.?lil RELLR= nd

PRED=21. T LB RATES 2.9
'.'M'III RELCR: 0.3

WRfG=22.7) LEAK RATES Z,3
Uamay RELCR= 1.1

WARGZZ2,T| LERR RATE= .Y
0.8mt; RELCR:  @.2

WARIZZ, M LEAK RATE= 2.5
D.7asy RELDR: 0.1
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9- <

17-BER-1991 1202, M I NGT OPEN

H Tt FIX 13 ©= GOC2000; SINRLLR | WRREDD.T|
&T: 1.3 REL= %.Bp DiF= 131.7 PRI) ACTOR:

BER 34y FIX 3¢ C- 0GOZ0OD; BINGALCR | MRRL=EN.TY
MCfz 2.3 REL: 10L7) BIF: 192,48 PAI; ACTIR:

BER 35 FIX J; C- 0000000; BIe-BOND ; WRRL:-EN.Fy
s B0 REl= 9.8 RIF= 154,41 PRf| ACTOR=

58

0) REL: W5y Dtz 1oh.5 PEI; ACTCR
T FIE 1) L= 0001000) HINGACER ; MERLEA. O
2480 REL=  Bh2t DiFz 160.h PELy ACTOR:

J8) FIX 21 C: 9000000; GINSGOOD ¢ MRALRS0.0)
E3a.5; HEL-  BATr IUFR 149.9 PSI: ACTOR=

99y FI1 3] C= 00020001 DBEN-RLOR § MRRL=%0.94
2% REL= By LIF- 138.5 P51y ACTCR:

Mg FIL & L= 0000000) BIN:GOOD § WRRLSTO.0¢
12¢.8; RiL=  71.5; Difc 1383 P8I ACTOR:

08 LB 2§ 58

PP-SER-1791 1232008 OPER DOOR DID MET, CLOSE

SER 41| FIX B3 = QOOOODO; AINsE0OD ; ARRUSTL.G;
ACT= 2838 REL: &%.0; DIF= 214.6 P81y ACTIR-

SER 427 FIN 2 C= GORCDOO; DIN=BOGD | MRRU=%L.3:
ACT= Zia.lp; REL-  &9.7) DIF- LBb.4 PSI; ACTDR-

SER 43 FIA 33 C= 0000000y BIN-GOGD @ mRAU=91.3;
al= vy RELz MLEL DIFs 200.8 POl; ACYDR:

SER M4 FLA 4y Gz O0OODO0; BIn=BOGE § WRRU=91.3;
ACT= 28143 Wils B6.8; DIF: 194.6 PEI: ACTCR:

iF-SEP-1971 1124026, OFER DOOR BID MOT CLOSE

GER 4% Fik 1y = J00000yp BEN=GOOD o wRRU=ER. DG .

ACT: TM.Zi REL=  79.&) DIF= L¥8.& PEL; ACTORS

SEX 481 FIX 2y C= 0OUODUD; DBINZBOOD ; MRIZEY.):
Wi 290,33 RELT  BOWSE DUP: 2104 BBy ACTOM:

BER  4r) Fi3 33 Cs COQOOGEH;  gin=efgl | MARL=EY. 1)
WOtz 2al.ey kBl 9191 DiFs idv.? HREy ACTOR:

36; FIX 4; £= 0000000; BINEGOD | WAFRESY.T;

WRR-Z.H; LEAK RATE: 3,0
0.588; RELOM: 200.0

MPRD=22.8; LEAK RATE: 3.0
U-HI RELCR= .3

MARD-Z2.8; LEAK RATE- 3.0
O.0msy RELCR= 1.7

WRRD=12.0; LEAK RAFE= 3.0
Uiy RELORE 1.3

MARD=22.5)  LEAK RATE= 2.2

1l.1e) RELOR= O,

MIRZ=23.51 LEAK RATE=S 2.2
L.9am| RELLE= 0.3

MRR=23.%; LEAK RATE= 2.2
O.0ms; PRELLR: 108.8

NRRD=ZD.0|  LEAK RATE= 2.2
J0m6; RELCR: 0.4

mﬂl.’:’i L RATE: 2.5
O.lmay RELGR- 0.5

MFEIL Y LB RATE: 2.5
0. 7m; REUR- 6.7

MROST1. T LEAK RATES 2.5
g Jasy RELR:= 0.3

NRI=21.74 LESK RATES 2.5
o.0wer RELCR= 0.5

MRAD=2Z. 7 Lerk AATEZ £ud
WLimxp  AELEks 1.1 .

ARG T DRk RATES 2.X
G.dmsl  RELLE: 2

ARRD=ZT: LBk RATE: 2.3

i oew;  FELCARE wi
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~NSG Ni= §0311 FA~SB01 TO=FCOA EENT=08/18/81 03106 PN
Ri=045 STwC DIV=QoS0 OC=00101 BY=g301 AT=09/i8/91 03105 PN

To: Dave CE&rm mm o ol
ol S *%

Sobj: The following massage ls for your information
-padikis ORIOINAL N3G } 01218394 RECEIVED OR OP/18 A% 13:30 JFOLLONS sadidne-

September 18, 1891

To: OGary Snyder

Ay
&L Douglas
Stave Major
Nartha Sullivar

rm: Joa Sohuck
8): COPR IN

Iruce Pedde was mads aware ¢of oir Passcidr ISN exceptian oan 09/15/91. That
being, impulss testing perforssd with 2¢ vipgin units, rather tham the 12
filuld/iz virgin mix. Since the Fasscar NGSC launch i1a baing haeld up doe to
the ACDF Trwnsmissicon launch dalay, comblped with our S7eE  fall back, Im
vants TIr to oopoentrate on fixing the 77P5 automation situation and ISW at

that tipa.

Fred Bendershot was notified today, #2/18/91. Na was amiable to Bruce's
position. Howevar, he nesds the 7708 Light Truck I18W number today. I will

be hesting with him on 9/33/91 to sxplain in more detail.

Ragarda,
JOR f'ﬂ!} J13~-553-1557

T-NHTSA 002430
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REFORT OF ISM TEBTING
FRD PABOENGER CAR
ELECTRONIC SFEED CONTROL
DERCYIVATION FARSETRE SWIICE
RA/91/49

TEXAS INSTRUMENTS INCORSORATED
CONTROL PROPUCTS DIVISION
PRECISION CONTROLS DEPARTMENT
34 FOREST STREET
ATTLEDORO, MA (2703

' TEST LOT KD, TEST aRvicE
TEST
—— . Ty ey e TWNHTSA 002438
DATE a1-03-20 | INSTRUMENTS 'ﬂ' AYTLANGAD, W4 83703 [wang \ I
"ONM BagE i




JABLE OF COMIENTS
1.0 GINERAL AEErdssEmEmssrEmasnmEEw sddmrtatmnn
2.0 DOBJECTIVE ... tcuncrmnnanrnes Fasamanry
4.0 TEST PROCEDURES AND RESULTS aawvanaErantn B =%
3.1 CALIBRATION Ldstsssdravataaannnannan 7
3.2 VOLTAGE DROF ...vvivnsrnnn T |
3.3 CURRENT LEAKAGE e mrenan rasatEmasnna L
3.4 FPROOF ... cicisucanunnssnnarnnnmmnrnnmrns 10
2.5 BURBT ... uvcans atrsmsnmnnwn tamamunnn 1
3.6 VIBRATIOM ....oncuunnsranrrs P -
3.7 VADUUM ciesnvtwrrrunnctqtrmnnnatsnuaes 23
3.0 TEMPERATURE CEXCLE ....uuvrennssssussss 14
3.% TFLUID RESISTANCE e 11
3.10 THPULBE  .....:ciusuntsnnarnnranmernnms 16
3.11 TERMIMAL STREMGTH ... ccvccasnnnsmnnns 17
.12 FOMTDITY rsamner e 1|
3.13 BALT SPRAY .....civnusrnnnnmrnes PR 19 .
4.0 APPENDICES )
4.1 Ford Engineering Spacification t
(delca) ES=F2VC-BF924-AR ....ceveunes 20 i
4.2 Data 4
4.2.1 Initial and Filnal Charact= -
srization ........ A |- I
4.2.2 Burst Zdat: and Wellbull ..... 44 ;
4.2.3 Vibration (.iatatrarrpnaarnas 47 .
i.2.4 Tharnal Cyecls Day/Time/Temp.. 52
4.2.5 Fluid Renistance ..o .vveves 54 3
4.2.6 Aunddity ........ crtacerva, i 56
4.2.7 Salt AprAY ... c.cammsrirmman 58
§.2.8 FAITA=9F924=RAA Data ..:uv:.vrwv- &0
:_ﬂ'rl.nr'rua. ﬂ joEwicE
T
,:,:::::., TEXAS WATEATALE & CONTAOLS o TI-NHTSA 002439
GATE INSTRUMENTS # ATTLRAOAD. Ma 63700 [RADE . . |
- 1

Ll Y FTT]

g




1.0 GEMERAL

1ﬁ1 Custcmey: Ford Motor Company, Pl:a-nﬁlr
Engineering

1:2 TI Fart Mumber: 77pSLE=1
1.3 Customer Fart Humbes: r2vc-9raz4i-ae

1.4 Specifications: Ford Engloesarling Spacification nunBER
(daltal E5=F2VC-9F324-AR

1.5 Date of Complatiom: 910920
1.6 Quantity cf Unitas Testad: 104

1.7 Dispcaition of Tasted Unita:

1.7.1 Deviges 15§=15-37 thru -42 wera destroyed in Hurst
tasting (3.5}

i1.7.2 All other davicea are ratained under quarantina,
1.8 TI test seriss numberi = 156-185-104

1,9 TI Prassura Swital teat report number: PS5/91/49

TEST LOT Ho. TESY D

AFFROVED BY waTERIALS 8 CONTROLE (B,
P —

TEXAS
i T INSTRUMENTS Y arrissinecon orea_[mame ! [

TEETac wy TI-NHTSA 2440



’ This battery of teats was performed to demonstrate the abllity of
T18L3i-]1 to conforn to customsr spacifications given in (delta) ES-
F2VC=SFS24=AA, in fulfilloent of thes requirsments of tha Initial
Sampls Raport. Units tasted wera bollk osing fully qualified
production components and production assenbly equipment.
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3.0 TEST PROCEDURES ARD RESULTS

' All switches ware tusted to Ford Engloeering Spacification (dwlta)
IS=r2vC-9T924=AA, A COpy of thia ES is inoluded in Appendix 4.1.
Proosdural datails ars tharefors cmittad from the pressntation of
results in most cases, In thosg inatances whers the ES procadure |
nathodolagy is modified, a complate explanation of the actual
procedura 13 presented. For all tests, zew data i» included in
Appandix 4.2.1.

A flow chart is incluoded in the IE (frame 4 of 18), as fcllowa:
ALl tast devices are to ba subjsct ta an initial characterization
consisting of Calibration, voltage Drop, Curzent leaksge, and
Proof. Devices aie then divided into groupa par tha flow chart
and subject to the indiceted tests in the indicated order.:
Finally, devicas are subject to a final characterization. Howaver,
it becana neceassary to deviate from this aexact procedura as
dascribed below. Wa balieve that this alternate procedurs still
maats the intent of the ES5. .

During the first phasa of Impulsa {3.10) teating -{12 wirzglin ¥
davicas} it was disgoverad that tha pressure—sensing assembliea
' vare improparly bullt, rasulting in a reduction in life of the

diaphragm. During investigation of the root cause of diaphragm
problame, it waa lsarned that the final crimp station on the
automatic assambly sgquipment sxperiences this problem only on this
particular part; all other devices bulilt on this squirment are not
subdsct ta this, Witness the goocd results obtained with the Light
Truck (FITA=9T924~RA) varaslon of this teat (see data in Appandix :
4.2.7), built on the automatic assembly equipmant, as supporting I,

avidence. ‘

o

i

’ —ET . I
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4.0 TEAT PROCEDUREA AND AESTLTE, CONTINUED

Wiaile analysis and permanant corzrectiva sctions are cngolng, it was
£l130 learned that the manual assembly sguipment whith performe the
final crimp producea pressure-aaniing assanblies which have
acaoaptable lifs. This squipment was ussd 4050 during validation
of FZVC-5F524~BB (TI E/N 57PALS-3) which usas sxactly the sane
pragsura sensing apsembly, 4% wWall a3 to produce the rabuilt
Impulas davices {137-15-81 thru -104) and will continue to be ueed
until auch time as the parmanent corrective actions are in pleaca
on the automatic squipmast and ze-validatlon ia campleted.

To axpadite complation of tha awiteh validation, 12 of the rebuilt
parts wara not subjecced to the Fluld Rasistanca test (3.9].
Howavaer, this will not affact the rapults of the Inpulse test in
any way, aince the various floida do not come into contact with tha
diaphragm. Inavoking similazity with the Light Tzuck (F3TA-9rdad-
AA} waraloo of thia test vwhich waa run simultanaously, 3ll devices
undergoing Fluid Reeistance in thia tast easlly passed thalr
subssgquant Impulss test.
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3.1.1

3.1.3

3.1 CALIBRATION

Procadura: Calibhration is chacked at roon cemperaturs
uning ambient air as the pressure medium. Calibration
sattingw, as speclfiad on the part drawing, aze actuation
{alactrical contacts copening) at 200 - 200 paig, and
raleass {contacts reclosing) at 40 paig ninimum. Foz the
purpcesa of stabilizacion, actuation valuma are recoided
oA the sixth cyels, after zubjecting tha switch Eo two
{2) presaura cycies to 300 peig minioun and pack to zarc,
followed by three {3) cyoles to 1.1 times actuation
pressuce ninisux and back te Zero. The c<hange in
cantinuity la measored whilte conducting 730 +/- 50
milliampa at 13.0 +/~ 1.0 wolts DC.

Equipment : Cuatem TI designed and built preaasurms
check statlion, using Relss Modal CMDE3I6ES prasaurs gage
calibrated on a ragular quarterly achaduls., Continuity
change paasured on custom TI deastigned and built sguipmant
raating the akbova alectrical paraneters.

Initial Resulta: All 72 original devices tasted were
found to he within apecification.

Final Rasults;: 42 surviving original devicea ware found
te ba within gpecification. 6 wars destroyed in Burat
(3.5), 24 were aborted from Inpulse (3.10). 24
additional devicas vhich underwent Impulse but had no
initial chazactecization were also found to be within
specification at the complation of testing.
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3.2 YOLTAGE DROF

3.2.1 Equirsiant : ¥luke Model 80208 Digital Multimetar,
calibrated guaztesly, used in conjunatlen with the
contioulty equipment in 3.1,2.

3.2.2. Initial rmesulte: Tha avarage voltage drop was 4.9
millivolts, and the atandard devistion was 1.9. All
Talues Are significantly balow the speecification of 200
millivslts maximom,

3.2.3 Final results: The averaqe voltage dyop was 6.4
millivelis, and the atandard deviation was 2.5,

' TEET LAT NO. QRVICE
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3.3.1

3.3.2

3-3-3-

3.3 CURRENT LEAKAGE

Equipmant| Adsociatad Regaarch HyPot tast unit ussd as
power source For 500 VAC, 60 Hx tast oirguit. Floka
Hodal 80208 Digital Multimetar, calibrated quarterly,
used to measurs voltage crop acrass a aeciss resistance
of one megohm {+/= 54).

Initial results: Msasuring terminalas to case with awitzsh
cloaed; measuring terminals to cape with switch gpeny and
measuring betwesen the terminals: the maxisun corrant
leaakage cbserved was 2.3 microanps. All valuas 2arm
algniZicantly baelow the specifination of 100 microamps.

Final results: Sana thres SeASUrenants par devica as
3.3.2. &l]l currant laakage values ware conalatent with
initial results, All waluss are slgnificancly balow tha
aspecification of 100 microanps.
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3.4 FROOF

3.4.1 Procedure: Calihration readings ware recorded only afimr
proof testing. Teat prassura was 3000 psi- per tha part
drawing.

3.4.1 Equipment; Enerpak model P=-392 hydraullc hand pump uaing

Enarpak hydraulic fluid a3 the pressora medium,
Bydraulic fluid isa removad from tha devices uzsing a
esilbipation of wvacuum and residuoe~frea solvant
Sprayon (TM) Hi-Tech 02002 TF Elactrizal Contact Claangr.
U8 Gauge $#33714 reading to 5000 paig with 100 pai
incramenta, rasolvable to 50 pal., calibrated quartarly.
Custom TI deslgned apd bullt safety anclosura.

3.4.2 Initial Results: No avidence of fluild leakage and Do
drop in tast prassurs was obeszvad oo any devica,

3.4,.3 Tinal Rezulta: ¥No svidsnca of fluid leakage and ne drop
in tedt prassurs was chasrved on any davica.
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3.5.1

3.5.2

3.5.3.

alsldi

Davices tested: 156=-135-37 thru -~42.

Protedore: A presaurs of 7000 peig vas applisd and held
for 30 Asconds minimwm, Prazsurqa wis than iocraased
alowly until failure. Failure ix typioally signalled
by & audden drop in test preasure of saveral hundred pal,
which corresponds with the flrst polnt at which soomms
internal component Teaches irraveraible plaatic
deformation and cavsgs an incrpasa in internal volume.
Tha paak prassure attsinad as this cocurx is defined &
ths borating paint, :

Equipment: azame as 3.4.1., with the addition of Enerpak
gaugs reaading to 10,000 palg with 100 psil incremsancs,
Iesolvable to 50 pai., calibratead quartarly.

fasulta: All six devices passed 30 agocnds at V000 palg
without evidence of fluid leakage or drop in test
Pressure. Tha fallurg point defined in 2.5.2 was
*ocorded, and a Waibull plet ganarated. Ema gata section
{.2.2. vaing the statiatical acowptance cziteria fzom
the E5 i{frame 3] of 18), & pminimom Waibull alopa {beta)
2f 31.%5 and & minimum Charactaristic Life (thata} of
7680.7 pai was calcolated at 90% confidence. The .72
roliabllity at 5Q% confidence is 7414 psi. Thua, tha
parts oxceed the burat specification of 7000 psig by 414
pai at the Tord-spacifisd confidence and raliability
lavals.
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3.6 VIBRATION
l.56.1 Davices tested: 156=13-43 thru =-44.

i.6.2 Toquipment vibration table, Ling, nodal A3 with
Hewlatt-Packard modal 5427 conktrola. Alr tank with 250
poalg minipum pressurized Witrogan used to actuate devigea
with at least 1.1 times paxjioum actoation specification
on part drawing: 300 paig * 1,1 = 330 psl minimsun.

3.6.3 Rasulta: All aix awitches met tha aocaphtance criteria
in the EA {frame 5 of 18; sectien III. I. 2.}.
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3.7 VACOUM
) 3.7.1 Davicea testad: 156-15-49%, =50, -52 thru -35.

3.7.2 Equipnsnt : Kinnay wvacuum pusp. Sanantec pressurs
transducer range 0-25 paia calibratsd quarterly, with
Pluke acdel 80208 Dlgital Multimeter readout, calibrated
quarterly.

3.7.3 Besuley: All mix davices net the accaptance critaria in
the E5 {frame 10 of 18 mecticn III. K. 2.).

wha
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3.48.1

3!5!2

3.58.3

1.8 TEMFERATUAE CYICLE

Devices teatad: 156-15=-56 thyu =41,

Equipmapt: Thecmotroa modal 5-4 Mini-Max eavironmantal
chanber capable of -55 C te +200 ¢, humidity
uncontrol led. Custom TI deasigned and bullt cycler,
utilizing Enerpak integrated hydraulic preszore aourcs.
TI313 FProgrammable Logle Cantrollerx, Moog sarvowelve and
controller, Simpgen signal gensrator, and opposing-
platon fluid isclators, to produce a hydraulia-Fluid
flow-type primary with a brake-fluld dead-end-typs
ascondary terminated with x 24-station manifeld squipped
with intexrnal heacers. GCapabllity to S Hz at 0-1450 palg
cycla, Cuatom TI deaigned and bollt 24 atation Switch
Monitor Circuilt which antomatically stops tha oyglar in
tie evant of sbnarmal swikteh actien, definsd aa
continuity chasge which doas ast track tha zignal fram
the szignal genararor. Thazmocouple readouta calibrated
quartarly.

Results: All six devices met the acceptance criteria in
ES (frame 11 of 185 section IIX. L. Z.). Data aheet in
aaction 4.2.4 shows actuml fluid and ambieat temparaturea
attainad at each cycla.
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3.9 FLUID ARSISTANCE
~3.8.1 Devices teated: 156=15=01 thru =386,

3.9.2 Equipment: TFluids as called out in ES table {frame 12
of 18); appropriate heakers and storage apparatus; vented
hood.

3.8.3 Reasults: The 36 davicea weara dividad into groups as
fallows for subsequant testing. EResults of thess Lesta
arg reported helow.

3_‘5-3-1 Ill.p'l.'lll'l tzllﬂ]; -nl thru -12

3.9.3.2 Terminal Strength (3.11), =13 thru =-24.

3-9.31.3 ﬂmiﬂlt? 13-121. -25 th:u -3!:'.

3.9.3.4 S&lt spray (3.13), -31 thru -3&.
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P magte e, KM R . A f e B O

.10 INPULEE

3.10.1 Pavicas testad: 1358-12-81 thru -104.

3.10.2 Frocedure: 24 virgin devicea wers ruan as opposed to 12
virgins and 12 from Fluld Raslstance. This is discussed
in detail in msection 3.0. Tha paranetars given in the
EE {(framm 7 of 18, aAaction III. E. 1.) ars followad
axpliaitly.

3.10.3 Byuiptiant: game an 3,68.2 with the additicon of a 12-
station inductive load bank, par the schematic Found in
the EE (frame 18 of 18; filguze 4.) waed ln the lssc 25X
cyclas.

3.10.4 Results/Discussion: Pre=charactarization was Dot
parformed. Aftar complation of the 500K cycles, all 24
devices pasgsed the acvaptance criteria found in tha ES
iframa 7 of 18, ssctien IIX. E. 2).

This test may be zegarded as the coe of the most
rigorous. This teat is run at alsvated tempecatuxe (135
C fluid), alevated prassure (1450 paig, 2 Er), and total
gycles (applying brakes 5 times par nile for 100,000
milss) which axcesd conditions typically found in actual
netor wahicles.
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5.1l TERMIRAL ATREEGTE
’ J.11.1 Davices teated: 156-15-13 thxru -24,
3.11.2 Equipnant: Cpoatom TI designed and built fixtures for
gaging tarminal movenant after force application and far
application of impact via a pandulum. This equipmant is
ragularly used oo the STPE/77P3 asesnbly linas in teating
t® TI Cuality Assurance Specifications.
3.11.3 Resulta: Al twelve devicas passed tha acosptanca
griteria fournd in the ES (frame 10 of 18; section III.
J. 2.). '
it
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V| sz
3.12.2

3.12.3

3,12 EOMIDITY

Deavices teatesd: 158=1%=25% thru =30,
Equipmant: Humidity chaskb#y RK modal 55.

Resulta/Discusaion: PFlease nota that perfarming a full
gharactarication par the ES conslwts of actuation,
releass, nillivolt <urop, current leakage, and proof.
Thia battary of castes whap parformad on six (6} devices
takes approximately 2 hours to complatsa. Therafore
"Withip 15 minuvtes...” called oct in the E5 {frame 8 of
18, section III. G. 2. a.) i3 an aoteptance roquirgment
that is phyaically imposaibls to mest. Evary sffork ias
made to complete final charactecrlaation within the two
hour pericd statced above.

All six devices passed tha accaptance criteria found in
the ES (frame 8§ of 14; smaction III. G. 2.].
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2.13.1
3.13.2

3.13.3

3.13 SALT SFRAY

Davices tested: 156-15-~-311 thru -38.

Equiﬁmnnl;: Barzhaw salt apray chambar.

Resulta: All six davices passed the acceptanoe criteria
found in the ES (frame & of 18, saction III. H, 2.).
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Ford Enginaering Spacification
{dalta) ES-FIVC-SF924-AhL
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1. Ganaral . .
This specificacion covars cha rasr requirssenca fer tha spesd
centyal desccivecs switch -9F¥16- used in che electronic spasd
armers] syscan. Deaign changes om the switsh assewhly or itx
crupondnEs Shali nac be mads wichour ssaplianas te Sasrioen V of
thily specificacion snd wricten approvel from Che relsmalog

Froduccion Engitssyiog Qfficm,’

This angingsviog speasificarcico i3 a supplesens to tha ralesssd
drmwing oo the above part, and all rsquirsssncs hezein musc b4
mat in addition to all othear requiremints of cha pavt drewing.
Hinimw msasurss vedssxary for demsoserecing cowplisnes ta chess
CaquiruMnEs ars givan lp sach ssction.

The anginsaring cescs, saople sizes, and tasc Eraquancles
concalred wichin chis anginesping spsaificacion refleac cha
pinious raquirsssncs ascablished to provida a rapular availuation
of conformance ko dasign incanc. ‘The snginascing casc program
{3 iocerdad sa 4 supplament to norasl mapsrial [aspscefons,
dimsrsicnal ahacking and in-process soncrals, and shauld in na
vay advarzely influance othar inspseciom oparecions.

Ql suppliars may implement different Tesc szsaople sizes and
EI!T&!II!L!I providing chase changss have Besn Lneludad (o an
’ » Contzal Plan approvad by the dasign ceaperaibls
Produnt Enginascing Offics and concurred in by S0A.

1I.

FHULOL T LI FYLR . [H= FROCESS

» Produccion Validation (FY) Tanta lult h-l complacad sacisfas.
Corily wich parta {rom produvation Eooling {axd procssssa
vhere poasible) befors ISIR approval and sucherization for
shipaane of produstion parce can be sffacead, Paver suat ba
caviildaicnd cooplately, or per Secrtion ¥V whanevar any change
{5 osde which could posaibly affect part funetiom oc
pukformance.

« In-Process Tast Phase 1 (IP-1) - IF-1 cescs ara umed co
deDOTECTACS frocadd capabilicy snd ousc ba completad uaing
(nitial produceisn parta frem produseicn Eagling and
procassas prisr te firse produccisn shipmanc appraval. IP-1
taata ara to continue in effsot unclil procsas capabilicy Ls
daponstracad.

+ Ip«Process Tests Fhase I (IF-2) - IP-1 camc program may ha
ioplecanced anly after process capabllicy has besen at-
Eablished. Tescs suae be coaplecad with producsion parvs on
8 eomelauing bamis. Sasplas for thass Ceasts ousc be sslscted
on & rardem basis to raprasant the sntirs preduction
pepulacion as ouch ad posaible. In che eveot thac any af tha
requirscents io thess tescx ia nor met, cha teserion plan
spacified in Ford QLOL Seccian III.E.}, “ES Tast Performanca

2 19 WV EL-FIVC-9F524-AA

FRAME oF AEVISED NUMBER
MAY DMy mAdT.an . ’ TI-NHTSA 002458
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8. Ywicch calibrarfon im ea bha chaoksd ar room
Caoparacura (16°C-313*C) uwsing mmbient air av
squivalene.

b, Calibracion ssttings shall ba spacifisd oo cha part
drawing wich the ssctiogs chaoked after 2 or mors
PEuisuta cycles wich ambisnt air, or squivalsnc,
Pressurs cycls rangs Ls to be dacermined by cha
sapuigacorer to insurs switch salibvaciom scability.
Tha aue-in and diffsrwntial esi: polnts are oo he
asatursd while condusring 730 + 50 ailliaxparas
vhile 13.0 = 1.0 volcx O,.C. ix appliad. Tha cuc-in
point la co ba checked with inoreasing pressucs,

. Tha aut-out point is to be checked wich decrassing
prasmurs, aod tha diffsrential set poinc 1s co be
calculated using Che cut-in prypssurs minus ke guc-
LME PENEAUTS. :

accancince Egoulrsmencs

YA DY mOAT-afl -

1.

a, Heomonfersance Ls dafined 48 any sviteh poinc vhich
falls cucmida che toleranse badd specifisd on the
part drmpring.

b. Yalcage Dego
L. Taas Raguirsmency

4. Voleage drop is ta be oeasized afvar 2 or moce
cyclan wich mmbisne air ar aquivalant fram O co
190,900 + 172 KPa {1430 + 25 FAT) while wonduscing
750 £ 50 elllismpa and 13.9 £ 1.9 volts [.C. is
appliad Ta cha mwritch, Undar cheze aomdicicns wich
tha switch closad cha voltags doop is To ba
oeasurad. Millivolt cormmation incerface ac
carminaly 2o ke laza chan 1O aillivalrs,

2. jAccepcancs RagulIsmancs

a. Hoocondormanae la defined az = voltage drop in
axouss of 200 millivoles.
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{conc'd)

a. Curpumt ledknge is te be checked with 500 woles, &0
He alEsrnacing cucramk.

b. Curranc laakage iz zoc he chacked:

(1} Batwasm tha switch laads with cha coneacts opasn.

(2) Bacwesm tha lesd spd cha swicah howaing wich
CouCAQEs clomed,

(1) Jatvman alvhey lead and swicah housing vich che
COMTALES Open.

2. pjgcantance Rsguirssance
i. HNonsonfarmatce is dafined as ey ledkags currsnt in
szcaas of ona laovirad (100) olarSampays.
D. Erpof Tasg
L. TIsag Baguirarancs
2. Tubjsct sampla swicchas to Saction A to ssCablizh
thelr iniclal wricehing prafduras.
b. Proof case ix Lo ba copducced u.ii.ﬁl braka fluid or
squivalent as che prassura madium. Tesc prassurs
- shall be a3 spacifiad om che part drawing. Tesc
prasaurs shall b izolated fram prsasurs souccs aod
bald for not leas than 30 secemda.
. Becheck the swicches o Ssetiom A.
1. Acgemtance Racuicenencs
&, No qvidance of Eluid Leakage, sespage, or drsg in
EMAT praBdurs graater than 430 ¥Fa. (62 FII) La
paTalttad,
b. A changs in cut-in amd cuC-QUC PERESUTES ErALCET
than = 3% frem che [nitia) walus im moc pecmicced.
c. Tie cast sasples Euxt ba destroysd after TeACLNE.
6 18 V' ES-FLVC-9F924-AA
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§ (eemx'd)

a. Test cha swicch for & cotal of 500,000 cyclss.
Cycla prasyurn bacwssm (low) O=2T76 KPa (0-4d pal)
and (high) 10,000 + 343 KFa (IASD 1 5O psi).

1y 0 - 479,00 eyeles: 13 + 1 volrs,trace current co
mmicay funasiom.

2) &75,001 - 500,000 cysles: 11 + 1 valex DB, 738
+ 30 ma., par figuze &,

b. Z2Argks fluid temparacure Ea ba 115 4 14*C and anbilant
Lamparscdra co ha 147G min.

a. OCycle vace is co be 110-13) cyclaes par minucs.
d. Swicch ousC opan and closs sach cycls.
2. Agcapcance Esguirapencs

a. After {mpulas casc chaak to ssactona A, 2, C. & D
’ using the procadura eatablishwd in aash sscclon.

b, Hopcenformancs 1s defined as any cwvicch pac oeacing
the aritariz in ssccions &, B8, C, & D. '

%. Samples uzad for thia cest muac be dastroyed afcar
all casting ia complacad,

1. Iass Rsguirsseyc

a. Bursc strangth is co ba chacksd using brasks flule ar
squivalant a1 che presaucy madima.

bh. Presssurizs cha ﬁil::h to RE.3 MPa (7000 PSI) ainipum
and bold for ¥ sacands mindscm,

1. Anceocance Recuiresanca

a. Nonconfarmance is dafinad as any avidancs of fluid
laakags or sespags from the swicch or chreads.
Samplas used for this tasc must ha destroysd afcer
taating s complatad.
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Humidite . ]
1. Iaac Reguizamanfa
a4, Mounc che switch in cha cesac parc in & Imidicy

2.

chaabsr. Cuzzencly raleassd oacing slectzical
conrActeT BUMT Ba installad bafore scare of tame.

Subject cha swiczh ca can (1Q) concinucus humidicy *
cyalas an followa:

(1) Raizs Campesracurs to 63 +10/-7 *C over 2.2
hours; sc 90=98y ralacive mmidicy.

(2) Hold 3 houre mc A5 +10/-2 *C arc 90-988 rulacive
hexidicy.

'{!} Towar Tamparaturs Cta 25 +10/-2 *C ovwy 2.5

hours; at B0-94% relacive humidity.

Azcapzance Reguiramanca

a.

b.

Wichin 13 minuces after complatien of che cench )
bhumldity cycla chack cha awiteh %o sacClons &, B, C,
D, using Ehe procsdurs astzblished in sach zsccion.

Homeemformance i{a dafined ax any switch nec meecing
ebha critaria in saarElons A, B, G, ar D,

Moumc che swicch in che case port io & sale spray
chanhar, The currancly relsassd mating alaccrical
canneecor and wiring must be inscallad priar ta
SCArt of cast.

Exposn che suireh sssemhly co 72 hours of taltc SPCAY
PAT ASTM B-11T,

Scsanrance Rapuireasncs

Afvar exposurs, check the switch to saceions &, B,
G, I, using chke procadura sscablished in each
isacion.

fonconformince is dafined as wny switgh noc mesting
che critaria in seeciona A, B, G, or D. Saaples
wisd £ar chis coot ot Ba desscraysd aftar all
Eaating L5 completsd.

d
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@> Engineering Specification
‘. 1. w.ﬂ,mm {conc*d)
I. Yihrazian

a. Mount thes swicch in cha tesc port and accach che

surearitly vsleasad mating alececrical comnectar
bafara acarr &f cazre.

b. Swicohas are to be vibraced in all 3 plansa wizh
slsarrical canrinuicy baing monicored during the
B sptire Cast. Ses Figure 1 for swiceh atiantacion L[n
chs 3 plapss, Vibraclon tests azs ©o be conducced
at Toom tempazatuce using braks fluid, ashisne air,
or aquivalant as the pressure madiums.

c. Intermal prassucs shall ba saiscained ar 0 EPa 2.
whan cha svicoh {x in cha clossd pomicion and 1.1
cimam max socuscion prassurs shown en pript vheo the
awicah is in the open positinn.

d. Yibrace cha svitch at 1.5 em displacessnt (peak-ce-
penk) whils varying the fraquency unifarmly from 5
’ ta 30 to } Hr ower & 5 minuca pariod.

s, Vibrace che switoh {n alcarmacs uwnd-hounr periada in
the open and closed posicionm For & cacal of & hours
in sach plans. (Tatal tast cias i3 246 hours).

2. Ascaptance Asguirsmentn

a, Afrexy che socirs vibracisn ssquancea chack tha
awlzohea to gactiony A, B, C, ac D uaing che
procadurs ascablished in sach saccieoo.

b. Monconformance is defined as &ny svidence ol laaksgs
or sny ahsoge in sleccricsl coneiowiby/disecntipuicy
during tha vibzation oyelss, or any swviceh oot
meacfng rhe crivaria In ssccioms &, B, C, or D.
Sagpiss used for this tast muat ba destxoyad afcer
all testing ls complacad,

g 18 | W ES-F2VC.-9F925-AA
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i. Mounc che swiceh in cha case pert.
f1) Apply a 8% + 9 M axisl foras co snch terminal.

(2} Wich & pendulua apply a 4% £ 5 ¥ impact forcce oo
chs aviceh bousing at the conmsater snd,
parpandicular o the cwncarline amis of the
mritgh, Sea Figurs % for Cofoe applicacien
paint aod dizection.

1. Accestance Raguiramsncs

a, Chegk the swicch o sectleva &, B, €, and D uning
tha proosdurss ascahlished in sach zaacion.

b, Wooconformsnce i3 dafined ay any terminal o¥ bBousiog

franturw, ot amy awicoh moc ometing che crieria io
sectiona A, 8, C, or D.

L. Taas Racuiramsnta

1. Mounc chs swizeh in cha cest pors, Vacuum CENCE ACe
to be conduccad 4t rooco Caopartacure using asbisot
air = tha pressurs medium.

b, Subjeck Ehe swiech to ¥ cyclss of vacuum from
atmospharic pressuce (760 sm Hg) o an abaaluca
prunyure of 1-§ mm Hg. Halntain the vasum for a
minisua of &0 ssconds.

2. Agcsutance Rsgulrszanta

2. Chagk tha switoh to sections A, B, G, and D using
the procedurs sacablished in sach seocien.

b. NHeneenfermance Ls defiasd as any switch noc mescing
tha criraria in seazions A, B, C, amd D.

3ﬂﬂlb= ﬂiﬂ’ﬂpli T & o K#ﬂ.

‘-H-mHJ= FRTE ] pre = 3, oo M Pu
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- B - . I X TR B

1.

4. Mounc swicchas {n csac ports; tast to ba run wiing
curyantly ralesssad biaks Fludd,

b. Aapsar cha following procesiure 25 cigus.

(1) Lewar the swirch and fluid rempacatuzs Lo 4t
laasgs =40°C.

{1) Cyala cha switohas can times at 10
sancnds/cycles. Ona cycls consisrta of a
praasurs variation from D - 276 RPe.d {0-40 pai}
to 10,000 &+ A3 KPa.@ {1530 3 30 PSI).

Hoca: fwizoh must open snd closs each ayals.

(3) Raize switch and Fluld camparaturs co 18°C
mitdimpus.

(4) Seapaac Scap 1.

c. AE completion aof Sesp b, chack switches par sacrciems
A, 5, S, and D.

Accapcancy Baguirpmancs
a. | Honoonformance iz dafined aa any svidancs of switch

Eluld Laakipge, ssdpage, of Dot naating Cha crizaria
of sancions A. B, C. and D.

Eluid Hagistance

Inac Raguirsmancs

4. Mounk tha switch in tha tmiarf port and orisnt 48
fmatxlled in che vahicle.

b. Inacall ths currmntly ralsased macing slectrical
commectsr (with wize laads) ce che swicch.

e. Sequenrially, imsaras tha awicch iaco each of cha
specifisd fluids, ac a cemperacurs of 23 £ 2 °C, foc
5+ 1 sacond. Ramave che switch apd drain and 2Toza,
cha switch for the apecifisd cine at room
cempAtatuTa, prior ta lnasrsing ince tha caxe fluid.

1"
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Eludd, SArain Tios _Siorase Tics

Rafersnce Fual € 60 + 5 oin. Ao

ASTM T&T1

IOWaD Emgins 011 24 ¢ 1 bour 1§ dayx
kehylane Glyasl/ Hacare 24 4+ 1 hour 26 + 1 houy
30/50 by Volume

draks Fluld 25 £ 1 hour &8 + 1 hour
oatT 3

Aucomacic Transaission/ 24 % 1 hour 14 daya

Pover Seasriay Fluid
(name) EIF-N2CL4-4F

Isoprapyl Aleahal/ Warar 24 & | hour nons
50/50 by Yoluma

Axfarancea Feal C, 14
ASTH D&Vl wich
Yathyl Alcohol
' 83713 by Volums

1 hour none

I+

d. Per cha Flow Chart, subjeot che preseribed nusbsr of
i{omeaysed swiEchas Co Cha posc legarglan tascs
apacifiad Balow:

I1I1. E. lapulsgs

111. G. Bumidicy

I1I. M. Saic Spray

I1l. J. Terminal Screngch

AScevEARce Requizsgenca
a, Suwitches ousf Fully oeset che raquiressncy of the
spasifisd posrc iomersion CAAE.
b. Hencenformanca {5 definsd az apy switck ner oeecing
tha ericsaria in ssociosne &, B, €, ovr §. Samplea

utéd for thiz tasc sust be dascroyad afcer all
taxcing l4 complacad,

J ] TI-NHTSA 002488
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P> Enginesring Specification

Iv.

SIATISTICAL ANALYS1J WETHODA

A,

Fer F¥, IF-1 and IP-I cexts, all samples tested wustc pass.
Hewing all che required sompls 3iis pass will provida data
o suppoart ths conalusion thac che switch has & winisus
caliabiliey R, ac & glven confidsnce of C. Tha nocabien
Fo=R is5 interpraced as oinimes ralishilicy agual co R, ac a
eonfidanaa C; thus P90-.50 oeans & sinlwwm rellsbtlicy of
EQy ar 908 confidapan.

All samples pust pass is cha staclacical C8AC 4cSSpTAncS
critaria stated for tasca wvich L00A fraquancy; or samplam
from lacs, which could have a varisbls =ize.

BAVALIDATTON REDUIRENENTS

No changa in daxign, macarial, proasas ar cepponsnt aupplisc
shall ba mads wichout prior approvai from the ralsasing
Froduct Engionmsring Office. Am paxt oE approving a changs.
the talasping Product Engipswring Offlce will sxcablish the
portion of che Froduct Talidationm Cases raguirsd ca be run
e tevalidece cha swicch, The follewing cable {s o be umad
an & quids in dacarmining the cyps of teits required Cor
ravalidarion requiresance.

RIRIG CHANGE REVALIDATICH

Procasg or Matarial
—OETL Changae ot New Fupplist

. Tarminals, Contacts, oxr III, K, c, E, G, H,I,

Lomiszcor 4. L, M.

Casa or Housing All Tescs

0laz or Disphrapgm ITII, &.0.E,F.L.K.L.
Flecing or Fluid. Connmsrion I, o, E F. H, I, H.
Apmual pavalidation is sat raguired an estrryowar swicchas.

IC DEFDOTION

A lot is dafined a5 7o mozs than eight (3) hours of produccion
up to 4,000 piecen. IF shifes extand beyvond sighe (4) hours. ot
mare than &,08¢ plscas arm produced in & ahift, the preiuct ozt
kn zaparatad iocta at laast own lock.
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&) Engineering Specification

Vi1, AECOED RETENTION

A, Ragoryding and recovd retention shall conform wich Ford Q-

191. )

B. Produarien Validaeion case tasulEs and analysils ars to ba
Fozvacdad to the ralaasiog Produoe Englomazing Office befoxs
approval far shipowne of praduceion parts can bs grameasd,

C. In-Proosss cawc results shall %o svailabls st the supplier*a
saufzeturing facility for cha relsasing Produce Englossring
Officy and Ford S0k or ita repressntafives Eo vavisw on
. PhAQuaNE.

ViIl. JHSTROCTIIONG AND NOTIR

All wwicahes ars ta be {dancifisd wich the Ford parc ocunher,

puppline idamtificatcion, and a dace coda icdicacing fioal
sasnmbly.

All teat aquipmanc and casc proasdurss foY tageing co chisz
spenificacicn st be npproved by che relsssing Froduct .
Enginsering Offtcs and no dhings In aquipmant ar procaduts ARy
ks mads viehout thelr writeim cansurzansta.

Taxe port configuracion fis shewn in Figure 3.

O-ringa, if used in cha dagign, shall ba fyes Erom cucs, nicks,

shtagions or smy osther damage which would resule in a fluid
Leak.

ALl switehas sugt havs s shipping cap lasralled swver cha pert
thraads to pravent contaminacion, All shipping caps muat be

approved by cha relaaging Produot Ecgpinesring Cfficm prier co
preduceion imcoerporacion.

All switchas thac do noC pass cthe caliboaticn CHEC 4IR E0
eicher be ceadjuscad apd recheoked, or sorappad. (Salvage of
SHEpOnATIt PATES parmitesd vieh 100% cainmpaction).

If product oonconfotdance ocsuzs fnr tast Seccions IIL. B, €, D.
E, F, amd J, producction shall bw scopped and tha problsas
corraatad. All producsion loca shall ba zorecad 1OON prier £o
shipment. Suzpeatad nooconformance of any shipped parca ahall

ba raported immediscaly to the celsasing Product Enginesring
office.

1! nanconfermance of che acaciatical sccaptanes critaria OcEuUrE
far tast Seceioms III. G, H, %, K, L and M, 1 capss co recall
tha zubjace waaks preduccion and to ateép produccien cay resulc.

1% 1 W ES-FIVC-9F975-AA
FRAME oF ARVIARD NUMBEN |

HAY Py mm g -

TI-NHTSA 002471
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VIBRATION TEST - SWITCH ORIENTATION

Filgure 1., | best
82N AXIAL
FORCE .
ﬁ_Ll nin Imﬁg.r
i LLLLL T FaRrCE

[

T

L

L

TERMINAL STRENGTH - LOAD ORIENTATION

FIGURE 2.

16

oF

18

WV ES-FONC-Gr5ai-ad
REYIZED NLUMEER -

MAY B AT -0 e i e e e

Ti-NHT8A 002473




2> Engineering Specification r'
)
C'SK 35 -24 UNF-:EE THD
- W"-’-”-"‘-""‘ 2.0 MIN DEPTH
{ /- FULL THREAD
T ce 1
: .S'fl? 6,63
. }
| o
) -
3.25
# 3o
2.9%
? 354 ReFarence
SAE THiA QCT 280
Riqure SA
- TEST FIXTURE RPORT CONFIGURATION
FIGURE 3
)
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@D Enginesring Spacification

JLTRA FAST
HECOVERY
DIQDE

00 a <,

+5%

| 750 mA 1 50 ma

yay

S ~i7.3a

g 300 mHMH  MINIMUM

DEACTIVATE SWITCH
TEST SET UF

FIGURE 4

18 1!
RAME QF

V ES-FRV0-0r9ai—idk
NUMBER

Wom e S em e -

TI-NHTSA 002475



