EA02025

TEXAS INSTRUMENTS, INC.’S

9/10/03 ATTACHMENT TO ODI
BOX 4, PARTSA-N
PART D




ot . WALEMNTIN®  To0L & STAMPING, INC.

114 NEST AN BT,  RORION, WASS. 02700
. {60} H5=5B1)

MATERLAL CERTIFICATION

DATE r FRIDAY JUNE 14, 14991
CUSTOMER « TEXAS INSTRUMENTS INC

CUSTOMER F.0. NO . BDBQE32R2 BUPPLIER IMVOUICE ND..
PART DESCRIPTION ¢ 27T13-1 CUP REY.A
SUPPLIER PJO NO, : 18571
QUANTITY SHIPPED « 1.04B

CHIPMENT DATE 1 QB/W4/9)

WE CERTIFPY THAT THE MAYERLAL USED
¥O PAOOULE THE PROLDUCT IN WIS
SHIFPMENT, WAMALY
[ &wan 1
GUNFORME TO T.I. DHAWLNGS AND
T.I. PURCHASE OROER REOUIREMENTS,

aiuue%ﬂ%ﬂ«_.ﬁ_“"_
;: + § BSuppliar Repreassntative )

Jaanne Latlamma Quaifty Cantrol Manmgar

98B0

TI-NHTSA 008553




WALENMTINE oL & STAMPING,INC.

TT1 MEST WAl BT.  RORTON, Maad, #1764
{580) M-I PH-NNE

GERTIPICATE OF CONFORMANCE

OATE r FRICAY JUNE 4, 18581

CUSTOMER ¢ TEXAD INGTRUMENTS INC

CUSTOMER P.O, NO : EO0506335% SUPPLIER INYOICE NO.: TBHBD
PART DESCRIFTION : 27113=1 CUP REV.A
BUPPLIER FJO NO., 18511

’umn‘rv SH1PPEL & V. 08B

SHIPMENT QATE  : 08714781 s

We CERTIFY THAT ALL 1YEMS SHIPPED ON THIS ORDER MEET THE REGY]IREMEHTS

OF THE PURCHASE ORDER ANO APPLECABLE CRAWINGS/SPECIFICATIOND, RESULTS
OF REQUIRED MECHANICAL. VIBUAL, FUMCTIONAL AND CHEMICAL THSTE ARE ON
FEILE IN OUR IQUALITT CONTROUL OEPARTMEMT.

aronen Bex e AL - &
/T Jeanne LAfTanms

Quality Contrel Manager

S

TI-NHTSA 005554
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Septambar 25, 1591

- r—

Tor Donnd Howynihan 12=27
Fromi Beth X[} 10-16

T —

Sub]act) Material Conf'lrmatlon
TSL Request # LLOA32

Samgle Dascriptlont

PN T4i17€=1 Geal Taflon and Hapton
Resultat
DEC rasults eonfirm the prossnce of Teflon by the
charagtaristio malt point at 316 - 319 degroes C.
Kapton is confirmed in tha seml by tha IR scan. It shows the
same chacteristic absorbances exhibited by tha unplu knowm
to.ba Kapton, Hse t{n mhud scan, - - :

Finally, the Taflen o mftrﬁd to ba on the lur'i"ln uF"'buEh
$Tcdes o tha sval by EQAX analveis.

Ragards;
Beth Xaoso

TI-NHTSA 005557
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; NOTES:

2, EACH MAFTOM STRIT KOLL ST B LANOLED WITH T.1, PAAT NO.
o INFIE OF DOEF

MO LT THAM T TM_L -
i -ESEIWL PEMUSTTED. BPLICEY TO BE CLEARLY MAMRER

) “ - L 1. GRIP.TU G INSRCTED FR TEFLON QMTING, THICOESS, IKTORKITIES, B

!E
— 9=
="

« BRTEAIAL CERTIF|CATION BEOUIRSD WITH EACH EHIFMENT,
. NS X ITTED FRoU Thd OF UAXTEN £l MOY ACCEFTASLE. | =
. EIEWTENMWWM'MWIMYM“M“

L R T

7. DENT RIT IR JAGOID EDOFN O LATERLAL MOT ALLDRCY:,
A, ROLLR ARY TO RE 3HIPPED WiTH PACTECT IVE IHSENT CORES IN THE PAZXING BOX.

- WIS DD, MPERSEREY TTRES REY. - BATED 13-13-M
I T 1 Lol 1l ;

3 Eﬁ".’?“ B ] e
SEEm LI
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CERTIFICJEF E OF CONFORMANCE

SHIP-TO: In STL%NTS Diemasters Manufaclurng, Inc.
- T&T indusirial Drive
'Q' .. . Eimburet, llinols 50128
DATE SHIPPED:_ L. / 2/ PURCHASE QRDER i:_S&xgrbagp
SHIPPING OR INVOICE NUMBER: __ -—— 05-' /7
MATERIAL TRAGE NUMBER (RO, #f HEAT u:: OR ROUTE SHEET NUMBER): N R 471
.qumnw SHIPPED: N’ 75"7‘?ﬂ . |
FART NUMBER: ___ -1'_75_3*?- REVISION: _D
PART DESCRIPTION;. Ay E T S ; _
OPERATION PERFORMED: HANUFACTSIRT NG
SPECIFICATION: L7639~/ REVISION: __ D

THE MATERIAL DESCRIBED ABOVE WAS FRBCEESED INSPECTED AND FOUND TO CONFORM

TG THE DRAWING(S) AND SPECIFICATION?S)
o) B ¥-g/
/ mmvﬂmfm

ENCLOSURES: ] CERTIFICATE OF RAW MATERIAL TRACEABLE LOT# -Z-i---
(] 'NDEPENDENT LABORATORY TEST REPORT OF RAW MATERIAL
CJ INSPECTION REPDRT(S)
HEAT:

- #Esus UFPLIER'S GERTIFICATION({S) OF CONFORMANCE
Cl FoRM NON-CONFORMANCE RELEASED BY:
O AEWORK EXPLANATION

TI-NHTSA 003563




YOE500 YBLIHNIL

- By g B Ap mma g
'
1

Y | e
RIVERDALE PLATING & HEAT TREATING, Ihe. TeErhE S
R0 Wl 1340 Slveal Rivandnis, Bivigly BORLYZ-1134 3 23400 .
UTEMASTFRE MANUFALTIMETAS, INC. Ta19-1
T4T IMDAPSTHIAL DN
ELNIURST IL ALN-15:% ¥ ﬂuaﬂ

. .e W,
THIS IS TO cEanr THAT THE'LPHFITE FUANISHED AGAINST THE LISTED
PURCHASE ORDER, WERE PROGESSED IN ACCORDANCE TO SPECIFICATION.

133631 | 1onesT AUSTEMPIR  TOF"K/C 40-%% 74,515 1,559 | sree/m
133458 | 120837 ZINC _Dan2 - -Tr.ma 74,919 1,55% | 5s29/%1

Suhacsihod sad Bworn to Defod me _ TIIGII-IEA'I'IHG TREATING, INC,

THIS 27 DAY OF HAY , 1901 Oﬂ-{«ﬂ.[{.
£ E E 4 g “OFFICIAL .is,u. Vice Frasicand
Blrusesnid

Nazrry Py, af Niwali
J“J' LA VT Fpiky J'-'f..’llfﬂ







509300 YELHN-LL

L'l

1. FART MUET BE FLAT TO MTHIN e T, f R, '
2. DIAETERS SABED WITH 'k BMUNT IF COMCEWTRIC TO WITHIN 004 TRR.. ]

. BT g ST 2R AT P ﬂ'.mﬂ.m'r

4. M VoL Malich ALLINET IH TRE SRR Jeia O BEVELED daiE OF WMAINER. .

b 7. SRTERGAL DNETLY YOXTLGH WiTe DACE M IFRENT . !

ol Uy g g T Py )

. 11, Tyl REFARCS BUST B EMXITW M FEel OF MY PLATINE MIFERIT IEN OR
{1 IO, [1.+. W FRORTET EYVETTR OF FASTHIRLATE COMTAMmALT oW
I T PLATING.) {
I TS Dom, SUPRARGT M MY, = DALY J-Ag-
Znrun




K. F. BASSLER COMPANY, INC.
RRECISION TOOUNG & METAL STAMBINGS

45 John Wilkem 9t + Atcebors, MA OR702 « [508) 2221081 » Fax: (508} 228-1808

MATERIAL CERTIFICATION
CUSTOMER! M ne. -~ A N-tle oy
CUSTOMER ORDER NO.: SnEiaq e

CUSTOMER PART NO.: _ATA0b~
revisron: _f=
QUANTITY THIB SHIPMENT: _gbl P00

LOT ND. THIS SHIPMENY: (43
BHIPMENT DATE: _& A5 9]

T Id THIS

@ . conrrry TAT THE paTERIAL UBED To PRODUCE THE PR
L SHIPMENT, MAMELY, Eﬁ.imu_z.s COMEORKS TO
DRAWING AND PURGHASE ORDER REQUIREMENTS.
i - : i

AUTHCRIZED SIGNATURE:

athlsan A. Pankala
In!id- Aales Apecialist

AL

TI-NHTSA 005567




295500 YSLHN-IL

—— — w .

TOEN  mmizve
rap A

MR 113500 00
BURE AERR IR

uuﬁ?&

. INOHCE TO: g, B, BASSLER
F. 0. EOX 495

ATTLEBURG, Mx -

_'». ﬂ.

- - L = L - . - - r
ROME STRIFr STRERI, Company, INC.
= B0 HENKY BT. DOX 180 2 _
ROME, NEW YORK 12440 Y= |
DA!! - INWQICE MO,
D190 00040 ozrzaseL| 02786
EO.y INC. SHIP TO: K. Fa BASSLER €0.5 INC.
13TH-JOHN WTLLIAR 5TS
B2703

AYTLEBORD s MA

B 90T KL}

Cartificate of Complionce

T — e e " —— —

WEREFINY (Lmm) o (o, -hp BRES O EBMY  Glewdarg T gy uE uy T [T v s H m  ue
H 19,438 135 13 FART PAUL N Aa&TOR O & 014 Do 01
3 - [] [
MEETS SNWANEA LN AF- SoLow I
ol s e ] Q4T
naL uE II m.-lrr Wiy FAFEN whap T Conips oA
THM X  Z5.40MN 58100 PREFALID
. m * lHnr uuuw'] [T Ko yxr Moy m WASTENR Coacy
_ «O8A00 X 1.00p00 B 30 MAX CoIL | 200 LBY 100 21 HI HAx -
I TeamLE L] LElnn S L1 ] L4 ] LT | T TY " arg
+00030-00D50+DD5 ~pOnY ND3 SLIT 200 PIN 1é 14
[T CARSEN FLATH g o TRy
4013 =013AR 127 =127Hn [EEE""FN% 5005094

T e e e ——— e — L
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Ttak | 110 DiaCE DATE | APFROVER
- = =%
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X FISEE LN - L= o LiidNsea oF lrarm| SEX
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A LI TS, T Tl ORI TR 3T
AP AT FID Il . ENE T

I R m#mmrmm
e g T AFILE O ST, c

2 Do DIV TN RN B AN Dl FTRET

© i TR FNRY H AT EOMTAALLED AN EAANLE T YNE
Forini A R PRl Ol N WAL BEASETY Tl

WLANT Oy At AT, A AR LOY 030 S
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¢ ’ . -
-: 14 oLk .ﬂ”ﬂgf Gl
Pt &2 PLASTICS, INC.

PLAGTIC FALLICATORS DIVISION

-3_ e 153 NG, MAIN STREIT. | HANKLIN, N.H. 03239
: _ G0 - - 277D

*h
.

CERTIFICATE GF CONFO

gy TEXAS INSTRUMENTS JUR 3

MATE:

1991

ATE: QUALITY CONTROL SUPR.

THIS CERTIFLES THAT:
S}E[Pﬁﬁ"l" AL ?"i?-—j
ram'.- # '?45’3'?" - REVISION_ &

v QUANTITY... 2% ZEE:‘Z:
NAT'L DESC. K #R=ra s = = —

15 1N CONFORMANCE WITH THE REQUIREMFIITS, SPECIFICATIONS, AND DRAWINGS

¢! YOUR ORDER # p@ A/4 8 2ot

BY: INSULFAB PLASTICS

FIANKLIN, MR 03235

Diml v Pl &ML aENRGATONE GF :

AR TR
I-|'I-ll R (P {45 1] . VELF . P Y - mLEElhLAN
N LT

For o

HALE N - A -

Vi e
CUALITY c%_ YAHAGER

FOL TATYREME

bak 0 7

TI-NHTSA 005570




ey |

k%’
73958,

/e )

DIM. A"

. ] [ SPACER 73958
®
- ¢ 35—

R.018 MAX, (#=PLACES)

739583 [| MADE 742241 (KAPTON TAPE) NG HOLE
Tagsa-21l o KAP 200H, .Q0AF -~ D023 THI HO HOLE

BA-1 |[ KARTON 0017 ~ .00%3 THILX .280/. 270
PART ND, MATERTAL [ DIM_“A*

THI® DO, SUPFRSEDES 7J058 REY, *F~ DATED 10-14-B88

> 1 ] ] | i ] | | MBI MaiPa-aF=:
0 puoan toxten. . | Ry TExas INSTRUMENTS| KomoN | == ™™ ..
CH. ;

i H' ! m,ﬁgﬂi ArTLEbaAD, MaidASHMTTTE D1TES -I'-.m A 73958

Frem— lm— =

TI-NMTSA 005571



. - KAPTON TAPE F1 74224

B
.qn
|
fgﬁ NOTES:
= 1. ROLLS SLITTED FADM ENOS OF MASTER COIL NOT ACCERTABLE.

2. BUGCKL!NG OF THE CORE ALLOWED UP TO 1/4° MEASURED HM.'IMU.‘-I"
AWAY FROM THE CORE.

3. DENTS, RIPS, OR JAGGED EDGENY ON MATERIAL NOT ALLOWED,

4, ROLLS ARE TO BE SHIPFED WITH PHOTECTIYE INSERT CGORES IN THE
PACK NG BOX.

53
N i |‘—

n

=W T
Ene. 570 E9898 pev, £
bl xovix 1291

742241 | DUPDNTS, KMPTOH 200H | .0017/,0023

PART NUWBER MATERIAL TRICKIESS :
TH1S OWG, SUPERSEDES 74224 REV.“E* DATED 10-14-28
I I ] I [ [ _1 [ I5SIR FDL [Mal [PT
' yar o teida. | R Tixas INSTRUMENTS| Kapon | =|™"
1= Rip Toxas INSTRUMENTS) RN 1A 74224
o Jir Honalt- 0 e
waAnFEACE -

TI-NHTSA 005572




g .
. b} " .

@3 vALENTINE rew s
' VM ALST WAIN ST, WUAIOV. WABE. G264
- (5000 205911

TATEHIAL GERTIFICRYIION

BATE i TUSSOAY APRIL 3d, 194:

CUSTUrER v TEXAS INSTAuMETTS INU

CUSTOMER #.U. hG : S850037:s pL.rHU ER ThYQILE nilo g rE3nE
ART DESCRIPIION 1 YET8l=F LRlme RING REV, B

EUPPLIE’RIFJD KD, : 4873

AUANTITY SHIPPED : 20,540

- ) \
PJ-IIPHEHT DATE v 04/30/81

rEk CEKTIFY ThnAT THE maTERIAL USEc
TO PRODLCE THE PRODLCY I THIE
ShIPMENT ., NAMELY
- 1v1- 1 I TH
CONFOHME TO T.I. ORAW!NEE ANDG
T.1. PURCHABRE DRDER WELulRENENTA.

SIGNEG - _@ﬁm .....
{ Buppit1er nnlreEancat"va

MTLLT IR I EY Bt ] e ot Conmtrp aasghen

Ti-NHTSA 005573




VALEMNMT LME TCOL & STAPING, INL.

YT omEED RhGh BI0 0 NONTON, WASS. G2TWE
AFLEN T DU S H

Cha? i FIGATE UG- LSUNFOREAMUE

OA & ¢ TUEYJUAY APRIL 2L, 13%
bl Cre k 1 TEMAL iMGTRur:=MNlS LML
EUBTOMER F.O. NG r 505067114 SuMbLlER jevuilz wO.: 8319

HART PESCRIPTION 1 747611 CHIMP R1NG REV.&
SUPPLIER F.Q KO. ; 1873
,---"I'J.MITJTY BALPPED : 210,&44

- e e e —

“BHIPMENT DATE . 04720791

ra m o maig., B e e e e — — o m— . o  ———r— —

s CERTLIPAY TrAT ALL iews S-THuky Gy THlS OfDEn MEET THE KSOUIHEreW %
GF THE PURLHASE ORDER AM3 APP.IUSBLE URAA LhGE/ av Qi FIGA L JUNE, dFsul &
we SEQJIKEU FRUMARGCAL, V.SUAL, “uslil0NAC ANO CHEMICAL TES IS  AKg L

£ 1% LUR DUALITY CONTROL CEPARY Ayn™,

5ig%en

ud 1ty CpmTral ranacar

TI-NHTSA 005574




| - IﬂNITED ALUMINUM CORPORATION \&
%%
Qn

) e

. UMNTED ALLMIMNUY
- |
TALENTINE TQOL § STAMPING, IMC. DATE 4/ La/91
-17L WEAT HAIN ETREET roO.w 13875
HORTOM, Mk D2756=D455 SHIPPED sileie1
ATTH: DICK WHIINEY UA OADER & 151499
(S . .ood

THIE IS TO CARTIFY THAT THE MATERAL LISTED BELOW CONFORMES WITH THE CHEMICAL
COMPOSITION LIMITE OF QQA-250/8F ANO THE FOLLOWING ARE THE LIMITS:
AA 6062
CHEMICAL COMPOAITION

MIN. MAK.

HLICON
JRCH

=+ ], ]
MANGANESE
MAGHEMUM
CHADUIUM - P

TITANAN

QTHEH ELEMENTS ] f

OTHER FLEMENTS (TOTAL) Al L
ALUMINUN AEMARNDER

{

| TEMSILE FTRENGTH ’ 28,3 _K8I
ALONGATION IMT~ 20X :

..032 2,311 50520

UNITED ALUMIMLM CORPORATION

SEEY P

TI-NHT3A 005575




CRIMP RING L‘— 74797

q
74797 7 *

f |
B-370 HOLE IR
l S, GIAR 1 2]
® ;g:.,ﬂ.g SEE MOTE 1

! - NOTE:
1. PlNcH ore maDius ALoven,
""__ i ﬁéﬁﬁl mn#rmﬁ%inﬁ’ﬂn WiTH EAci ST ST 10 BAGE. | o

TS T o
ENg. 510, K988 rev. E

j: | Dits  suLl 199t -

SUPERSEDES DNG. 74797 REV. A DATED 11-2-90
‘_ 74787-1 ALLMINA 5082 J
[FART MO, | WATERIAL 1 FINIEH ] .
N S A U B S /N VA YV 2
-t i3 TEXAS INSTRUMENTS] Koo Al e
ATTLENGAD, WA MEHATTE FIFR -“';-:u::;u““. A ?4?9 ‘?
TI-NHTSA 003578




L

ganm.ha&, Dna.

& LURN R & S Pl
MINMTURE TEENNHCLL CERANIER

14840 MiNnEsOTA AvEnuE-» B Bgs TIN « FamavounT. SaLrarnisa BOT1E
TELEEwonE (2130 AX2-2048 » Fix 1313) &33-BB0T

Hh-.m IAL CERTIFICATI

pares 4~32-91
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HMEMORANDUM
o 14 April 1432

™: Bruce Maaroff - Fard Mokor Co.

L = v Dava {zarn
Jaff DiDomenico
Horn Frada
ST
Jim Watt

FR: GSteve Offiler

RE: ES Testing far Pull ISR Subnisgion for: FIAC-9r924=-Ai
rioc-sra24 -Ak

Yha propoped mathodalogy to complata the full ISR submlasiona for
tha above refersaced part nunbera is as followa. A conplete
battery of ES tests per Ford Enginesring Specification ([delta)
F2VC~9T924-Ak will be performed on F2AC. The only Jdifference

. betwesn this device and Finc is the fact that F3DC inoludes a
"pnubbwer® which is an .020" nomsinal diaseter crifioe in che fluoid
PAZIAgR. Tharafors, t}i. only tasts to ba run on FIRC are thoas
which may he somehow impacted by this arifice, specifically the
Impulse test and the Tharmal Cyole test., Furthersars, as can ba
sasd in the attached Flow Chart (marked-up) tha F3DC parta will net
be zequirad until 920605, giving sufficlent time to obtain
production quanities from the suppllec.

Teok3

TINHTSA 005585
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MENMNORANLDUNM

g 9 April 1992 - Page 1 of 13
Ta: Bruce Maeroff Ford Motor Co. Fax: 313—3é3-1524
CC: Dave Czarn TI Dmslgn Eng. Supv.
Horm Frada Tl Fiald Salas Fax: 313-553-1673
Elaine PRocaa TI QRA
Fr; Steve CLfilpr T1 Pealign Eng.

RE: EN53 PARTIAL ISR / VALIDATION FLAN FOR F2AC-0F324-AR

Bruce, it 18 my understanding that we’ll ba pulling together an ISR
'p_ncka.qu for your paruasal during your vialt to our plant on Mconday,
13 April. This package will ba essentially based upon eimilarity
to the F2VC-9F924-AB ISR, xince only Ewo conponants will ba
changing. Thosa two components are tha prasiure-asnaing disc mnd
tha molded plastio base (awitch housing). The bass will undergo
a Firyt Article Inapaction (FAI) which ia a dakailed atudy of all
. print dimensiona, and materisl tn:tii‘inntluﬂu from the nanufacturar
will be included. Balaw ?au will find datail of the I3 teats which
will/will not ba completad for the Partiazl ISR (from B3 P2V(~

SF424-AR) :
ILII. A. Calibration, B. Voltage Dsop, C. Current Legak, D. Proof,

Only tha Calibration test will ba performed t.;m the 24 davices
undargoeing the Inpulaa test {(E.] Lbalow.

III. E. Impulaa.

A compleate 500,000 cycle Impulae test will be performad par the EB,
with the eaxception that no devices will wunderge the Fluild
Raslastance Teat {M.) baforghand. The Impulse teat is an excellsat
test of the ability of tha entire devica to withsktand mechantcal
{pressura) cyclas combined with electrical loads at alevated
temperatures, and iz a key test to validate the preassure-sansing
dise. :

TI-NHTSA 005567




MEMHORAND UM
@ 9 Apri) 1942 ~ Page 2 of 3

III. F. Burat,.

Changes to the bass and diasc ahould have no nffnct on burat
parformance.

III. G. Humidiery, M. Fluid Raesistanca.

The now basa matsrial, Canaral Blectria Woryl GTX 830, has basn
tested previaualy by TI per Ford ES FIAH-19D594-AA wlang with a
hast of othar enginesring plastics. This CCD ES includes Humidity,
and Fluld Resistance tests which ara similar to the tests called
out in ES F2VC-9P924-aA. Naryl was found to pass all tasts,

III, H. Salt 3pray.

It kaa bégn deamed unlikely that changea to the basa and diasc would
have any effact on salt spray parformance., Bear in miad that tha
Fluid Raplstance tast inveked above included a saturated salt

: . solution, healping to prove that chamical attack will not be an
iasus; furtharmorsd the eavirommantal sealing aystean has not beaen
changed in any way providing confidence that salt iagresas during
s&lt spray testing will not be an 13sue either.

11, I. vibration,

Changas to the base and disc abould hava no effect on vihraticn
performanca .

III. J. Tarminal Strength.

Tha terminal strangth taest will be performed per tha ES, with tha
axcaption that no davices will undargo the Fiuid Resistancae Tast
iH.] beforehand.

1II. K. Vacuum.

Changea to the base and disc ahould havae nc affact on vacuun
pearfomanca.

TINHTSA 005588




MEMORANDUM
] 9 April 1392 - Page 3 of 3

III. L. Temparature Cycla.

Extenaiva thermal charscterizationa have bean parfarmed an ssveral
materials recently, including tha Celanax 4300 FPBT material
presently uwasd on FIVC-3F924-AB, as well as Ultem, Noryl, and
Fortron. While theass rasults arse presantly undacamsnted
officially, the consistently higher performance of Noryl in tarma
of dimansiocnal stability relative to Celanex during theas teata
gives high confidence that changea to the base should have no
effact on Thermal Cycle performance.

Tioao?
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1.0 GENERRL

@ 1.1 Cuastomar: Ford Motonr Company, PFassengar Cax Brake Syatsams
Enginaaring ' o
1.2 7TI Part Nunber: TTPSL3~1

1.2 Customer Part Wumbar: FIAL-BEF924-RAA

1.4 BSpecificationa; Ford Engineering Speclfication numbar
{delita) ES-F2VC-9F924-RA
1 1.5 Dats of Completion : 9204113
1 ~
1.6 Quantity of Unita Tesatad: a5

1.7 Plappalition of Teatsed Units:

1.7.1 All devices are retained under gquarantina.
1.8 TI taest oumbar: 241-11-12
242-03-24

1.9 TI Presaura Switch test report nvmber: P5/92/62

See Memorandum in Appendix 4.1 which explains the scope, sxtent,
and intenticn of this partial TSR. A full battery of RE ?aata is
planned in the near future to complete a full ISR submiasion.

3.0 YHEHST FROCEDURES AND RRSULTE

All awitches were tested to Yord Enginearing Spesification (delta)
ES-FIVC-9T324~AA, ssctions III. E. and J., with initial and final

characterizations conpsisting of III., A. Raw daka is included in
Appandizx 4.2 and 4.3,

TEET LOT NO. rﬁvln
h.m-n,“ EXAS MATHMIALE & CONTROLE [Bec

OATE — ap an [HETE[MEHIE Amllg'lluﬂ.“ﬂl L T T -
FOAM AREE
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3.1 CALIBRATION

9 3.1.1 Progedura: Calibration ls checkad at room texmperaturs
using ambienf air ma the pressure madium., Calikration
sattinga, as specified on the part drawing, are actuvation
{alectrical contacts opening) at %0 - 160 psig, and
ralsasa {contacta racloaing) at 20 paig minimum. For the
purposs of atabilisatian, actuation valuea ara raecaordead
en the slxth cysla, after subjeoting the swiktch to two
{2) presaure cycles to 800 paig ninimum and heck to zera,
followad Dy thxea {3) cyclas to 1.1 timea actustilon
pPreasurg @minimum and bagk to Zaro, Tha changa in
7 contiruity im mearurad whila conducting 750 +/- 50
milliamps at 13.0 +/- 1.0 vblks DC.

3.1.2 Equipmant Castom TI designed and built preasure
check atation, wsing Halae HModel CHMS6385 prassucys gage
calibrated on a regqular quartarly schedule. Continuity
change measured an cuatom TI deaignaed and built equipment
maating the above electrical parameters.

| 3.1.3 Inktial Resulta: All 36 devices teated ware found to ba
. within specification.
3.1.4 Final Resnlts: All 36 devices tasted wers found to ba

within spacificatlion.

3.2 YVOLETAZE DROP

3.2.1 - Bquipment; Fluka Model A02CB Digital HNultimeter,
calibrated c¢uartarly, uasd in conjunction with the
continuicy squipment in 3.1.2.

- 3.2.3 Final results: Pecformed on the Impulse devices only,
a3 a check of degradation of the electrical cootacts
during the powared portion of tha Impulaa cyclaa., 5l
valued arse mignificantly below the speacification of 200
millivolts maximum.

? = T =
TEATED WY :
PFROYRD BY TExas MATERIALE & CONTROLE [Rae
|oAT Sbriarna INSTRUMENTS b ATTLESORD, WA BI1e  |[ragE P

TI-NHTSA cos803




3.3 IMPULSE
@ 3.3.1 Devicas teatad: 242-03=01 thru =24

3.3.2 Frocedura: Twenty four devices wers run oo the Impulse
teet as spacified in the ES, with the axception that no
devicea wera run on the Fluid Reaistance test due to time
conatraints. The cycls rate ussd was actually 163 cycles
par minuta, again due to time conatrainta. All other
Paramatars were as specified 1ln tha EB.

3.3.3 Equipment: Thermotron nodel S-4 Mini-Max anvironmental
-] chamber capahle of -55 C to +200 G, humidity
T uncontrellad. Custem TI fAesigned and built cycler,
utlilizing Enarpak integrated hydraulic pressure scurce,
TI315 Frogrammable Iogic Controller, Moog servovalve and
controller, Simpson wmignal generator, and opposing-
piston fluid iselaters, to produce a hydraulic-fluid
Clow-type primayy with a brake-fluld dead-end-typs
geccndary bterminated with a 24-station manifold equipped
with intazrnal heaters. Capability to 5 Hz at 0-1450 paig
cycle. Cuatom TI designed and built 24 statlon Switch
. Monitor Clrcuit which automatically stops the cycler in :

the avent of abnormal awitch action, dafinsd am i
continuity change which doss not traock tha signal from '
the aignal genarator. Therkocouple rebdouts calibratad
quartsrly. 1Z-station inductive load bank, par the
schamatic found in tha ES (frama 18 of 18; filgqure 4.)
uagd in the last 25K cyoles.

3.3.4 Rasulta; All devices passsd.
.s TEST LOT NO. TEST el
'TEFTRD BY
XD WY TEIAE mnmn::umrnm "
L B INSTRUMENTS WP arruasimnin s [Faes L

FORM E208
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3.4 TREMINAL ETRENGTE
O 3.4.1 Duvices teatad: 241-11-01 thru -12

3.4.2 Eguipment: Custom TI deaigned and built fixtures for
gaging terminal movement aftar force application and for
application of impact via a pendulum. This aequipment ia
ragqularly used on tha STPE/77F5 aasenbly linen in testing
to TI Quality Amsurance Speclfications.

3.4.3 Results:  All twalva deavicas passad tha acceptanoe
critaria found in the ES.

T LOT NO. TEST DEVIGE
TRATHD BY

AFFROVED BY Texas MATERIALS & CONTRPOLY [ona

DATR 2 INSTRUMENTS " arnustnsin mowe [raes
FONM b

TI-NHTSA 005585




Appundiz. 4.1
Mamazanchom

T (o7 v, TESY g
TESTED BT

AR EROVED BV TExas mnnm:: n:u ﬁmrm oo
[BATE - INSTRUMENTS 'b ATTLEGORD, MA a1 [Pagm
FORM 5280
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GI’ MEMORBAND QM
9 2pril 1992 - Page 1 of 3

To: PBruce Maarsff Fard Moctor Co., Fax: 313-323-1924

CC: Dava Czarn Tl Deaign Eng. Bupwv,

Norm Freda TI rield Jalsgs Fax; 2313=-553=16713

Elaina goan TI ORA .
Fx: ©Bteve Cffilier TI Dmaign Eng.

- BE: HN5S3 PARTIAL ISR / VALIDATION PLAN TOR F2AC-9F924-AA

Bruce, it is ay undsratanding that we’il ba pulling togathar an 1SR
Package for your parusal during your viait to our plant on Monday,
13 April. This psckage will be easentially based upen similarity
to the PIWV-S7924-AB ISR, aince only kwo components will ba
changing. Those two components are tha preasure-sgnaing dise and
the nolded plaatic base (switch housing). Tha bass will undargo
a4 Firat Article Inspection (FAI} which is a datailaed atudy of all
. PEint dimensions, and matarial cartificatinms from the manufactursr
will be included. Balow you will find detail of the ES teats which

will/will not be cowplated for the Partial ISR {from ES F2VC-
aF934-Ah} 1

IIT1. A. Calibration, B. Voltage Drep, C. Currant Leak, D, Proof.

Only the Calidration teat will be performed on the 24 dmr.i.un:
undargoing tha Ioapulas test (E.) balow,

IIJ. E. Impulam,

A complete 300,000 cycle Impulse test will be performed par the ES,
with the aexception that nc devices will undarge the Fluid
Rasistanos Tast (K.) beforehand. Tha Impules test is an axmcsllent
test of the ability of the entire device to withatand nechanical
{pressuzra} cyelss combined with slectrical loada at elavatad

tanparaturas, and is a2 kay teat to validata the pressure-sending
dian.

TI-NHTSA 008397




@ MEMORANDOM
9 April 1992 - Paga 2 of 3

III. F. Burat.

Changea to the hase and diso should have no effsct on burst
parfarmance,

I1I. d. Aumidity; M. Fluid Raxistanca.

The new base matarial, Genoeral Flaectric Neryl GTX 83C, has bgan
tasted previsusiy by TI per Pord IS F3AH-15D554-AR along with a
hoat of sthar englnearing plastics. 7Thia CCD 28 lnecludea Humidity,
and rluid Asaistance taests which are similar to the tests called
out in BES F2VC-9F324-aA. NWoryl was found to pass all taats.

IIT, H. Salt BPI&?-

It has beean deemed unlikely that changaes to the base and disc would
hava any affeat on salt gpray parformance. Bear in mind that the
Fluid Reaistance tast invoked above included a saturated salt

. solution, helping to prove that chamical attack will not bs an
iasue; furthetmora the environmantal sealing aystem has not been
changed in any way providing eonfidence that salt ingrass during
salt spray tasting will not ba an ijsua salthex,

ITE. I. VMbration.

Changes to the base and disc should have no effect on vihration
performance.

III. F. Terminal Strength.

- The terminal atrength test will be parformed per the ES, with the
axcaptlon that no davices will undargo the Fluid Resistance Test
(M.} baforshand.

I1I. K. Vacuum.

Changea to the basa and diac ahoculd have no affsct ©On Vacuum
parforaancs.

TI-NHTSA 005598




ql' MEMORAHEDUM
9 Rpril 1992 - Page 2 of 3

III. L. Teaperatuce Cycld.

Extensive thermal characterizaticna have besn performed on several
matarials reoently, Iincluding the Celanex 4300 PBT material
praasntly uged on FIVC-0F924-AR, af wall as TJltsm, Noryl, and
Fortron. while these reaulta are prasantly undocumanted
officially, the consistently higher performance of Koryl in tarma
of dimeneicnal stability relative to Cselanex during thess teats

- oglvas high confidence that changes Lo the base should have no
effort on Tharmal Cycle performancs. '

F2ode¥
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Appandix 4.3
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[H)

iv)

QUIET SWITCH - PRELIMINARY STUDIES

Tt CONFIDENTIAL
TI STRICLY PRIVATE

Plastic connacter stablty
: To determine the accapiable pin langihs for quiet switch procciion

Purpasa
given hat the quiet disc has a smaller pin window. Also to evaluate the effects
of & connactor meterdad change to Increasa the pin window so the device could

" be manufactured cost afiectively.

Procedurs: Davicas were sesembled at various contect preloads (pin langtha)
using both celenax and noryl connactors. {f the malerial changes dfémensional
with lempenature it can result In an Increased or decrensed aclustion preaguns.
The actuation and reloase pressures were measured at low and high tempa.

Results: The resulta tor Calenax ame shown In Figure 1. Norly resuls are shown
in Fig 2. The Naryl provided stabla actuation and relesss pressure Over &
greater pin range. This maiches gther tast resuls showing greater dimensioned
siabifty with roryl. Du mammvmmwmte from -40
to +150, one cycls and there wag no impact on the mater

Plastic connector stability :

Furpose: Understand the ehbilty of Noryl meterdal to survive Ihe Lyplcal
undhrhood automotive snvironmant.

Procedurs: Connactors werd wakfled in materal for an underhood
Autoroiive Prassure Tmmw tﬂ’ﬂ Thin thermal cycing, chamioal
resistance, dimsasional stabiilty, impulse tesiing, Impact strengih, eto.

Rasults: The Nary la Wu'amm 138C. Long term
whnmm S0C.

Purpode: A lowar difforontial disc was needad to reduce the sound ganerated
when the dige anapped.

Procsdure: Vasious disce were developed. The differential was measured by
bulliing the disc into a sansor assembly and than measuring the disc deflection
va pressure with an hdt{inear variable differential transformer).

Hesutia: Figure 3 shows both a noigy production dec and a quiet diee. Note

that the differental has been reduce from 100pal to approx 30psl
Eic:mapuntlnulythaamihhh pin window has bean reduce from 14.5 mils 1o 10
B. -

Switch sound evaluation

TI:NHT8A 005605




Pumptse:  To quantiy tha sound level form differant switch configurations and
to icentify the source of the sound, -

Procedure: Switohes wera mounted on an alr calibeation stand. An sccelarometer
waa stteched 1o the top of the ewilch using beeawax, The accelromatsr axen
was along the long axis of the switch. A microphone wes mounted on a *f
fitting 1o the ewlch pressure port. The accalerometer and microphona signal
wirg feed Into a spectrum anahizer.

Resulte: The result jor @ production "noisy' swiich is shown In Figure 4 & 5.
Flgumlmmmuncrdam,ﬁihlgumsuhnmtham
ws

B or resonant fraquancy. e & shaws a quist ciso. The quist disc
ﬁm!rli?mdm lasgs M HHEJ less nolse. The sama evaluation hald true
on a hydreufic system

TI-NHTSA 005608




W . @

Fosssnrs sldfE v pin Lesgth 4 varlsos taapa: CELESRX

50
g +——— —_ ._*......._.._.... } .. |_._. - Jf . _.___.._.___{_ . ._.-.-{
0 2 L ] § 3 10 12
PRELDAD (PiM LENGTH M D017 2
sl gy O ) ——l—— — .10 ) ——d— ) ——le—g =0 ) —X%— 10 ——%— 130

ORI MRl

TEMr (Rt
i 4o

L0900 V8L HN-11




- — _f__
10
¥ ——0—10 —X— 11 —X— 3m -

;
| A
| 1
Kl R h
m i
m _
|
'
Lo H
ot
o i
g 8 5 8 @ °

TI-NHTSA 005608




800500 YSLHN-LL

]

o B R Fo- 3 R i - - -
av 2k i
-TRIG] OL !
EDigsl |f I
O % sk Jpuv
£ !
d _
>
w
=
o L~ /
oo}
' f
° S T e ;
° 3.0 ‘.‘b nllpl.::! MENT (mﬁ‘ f8-0

ErEape 3




019500 VELHN-LL

Paga MNo.
280

Sign.

Mecom,
ﬂh_]-nt:

. LS

Commantan

311 PRS
demify

Wl TIME CH. A REAL MAIN Y —dB0ml)
e 2. 50U ¥ 73mm
e 0. D0me + SO0me
SETUFP W1 OVERL.OAD
] e * e 2 o Ny — PP B i I » e ol 'l | Y
2:—‘— — — - — - — . — - — —w— —tle - e — - - - - - re—
1 1 —_ a fam — —— T — — e — . S—
A€ 0 : ¥ =
_'l e e ——— —— — - —
-2 | e ——— ——— ]
Tl e i | 2 S———————— ] T T ———

T P —

4
A ———_— —————————— i T |- —— e P e S Y

D SOm 100w 150m 200w S00m SO 400m  45Cm 400w
TIME CH. B REAL INFUT MAIN Yi 1. 14U °
E 15, OU b 52. 7ams .
Ma U. 0ODme + B00me
SETLFE W1 OVERLOAD
Fle o



118S00 VELHN-LL

¢ - @

@1 INST SPEC CH. B MAL INPUT MAIN Y» 18.4md
B 1 S0, O=U AMS LINM X i7BdH=z
T K ¥ BdHz TO B. &kH=z .06
BETUP W1
Brial & W jmr uim ——i — . — . - 4
Typa 2094 Y 400 ——— — — . —_— s a—
M
E 0w |- — — -= L L
T
y o= i e
Poga No- ]
30 . Ao
Sign. :E —/\w
ol . . ot . — oLty iy
. 100 200 : =no
Macil. 10 - el 4 L et ko
Db _jacts ]
" Bk - - ————— e e = _— L mimmmin —m o e - et am 8 —
Y 5 80U
. ' Wi 108
|l o ¥ u et . s o  —t— - - - - e — — ————
reler I§ a
I u ¢ S 3
9% TR EE I
" |
z —— o —— — — -
Commart e ' i }
1 .
A= MR Satvar D e . .
B2 AEeSTF R r 100 =0 L i v] 1k o ) Six
— Lenmaven w1 INST SPEC CH.A MAG MAIN Y1 188mU-
Y 10.0U RMS LIN {1 1784H= :
¥, AdHz TO B. 4kHz LOG
SETUP W1
Fie &




CL9%00 YRLHN-1L

B bl 1

Brial & Ko

Typn =034

Foge No.
45

CSignaa

ST
Ob_jact.

i Pt el
tlﬂlﬂ'ﬂw-‘

4Louis Asiy -
] S

TRRE L]

Commantm

Wl TJTNST SPEC CH.B MAG MAIN Y 8g8. 5:U
¥ 50. Oml) RMS L 1IN X 1138H=x
X 128H TO 12. BeH= LOG
SETLP Wl +
e -l N o i chm gt o ey A = el whe = SR R T e
Ak | ———
f'-'.' .
B0
20m Yl B wt—
. e BOOH= Y1 5. 2Pl
X %2 174dM=x
10m e i
: : _ﬂ Jg HJH&*&HIH"H o e ]
ﬂ — o L] - L -
2k "] 10K

200 =0 ik

10 = e — S .

: i
B e
o]

?

54: T en—

o ¥y 1138H= ]
2 ] -— X
u‘h_“_'_T“—H-u=—"ﬁ=iQC=ZLZLS;;EM&hﬂ!ﬂﬂhdﬂndﬂﬂlﬂn" . ‘ .

200 500 1k 2 Six 1Dk
g: INST SPEC CH. A MAG INPUT MAIN ¥ 1.880
[} 1000 R3S LIN Xz 1184z
¥ 128+ TO 12. BRH=x LOG
SETUFP Wi DVERLOAD
Fre &



s P
-2 I

PS/82/61

REPORT OF PLASTIC wrrenuﬂj‘
EVALUATIONS FOR LSE IN - 55
PREBSURE SWITCH HASES -,,9

Merch 30, 1992

TEXAS INSTRUMENTS INCORPORATED

CONTROL PRODUCTE DIVISION
PRECISION CONTROLS DEPARTMENT
34 FOREST ETFIEEI'
ATTLEBORO, MA 02703

TR LOT

TRETED BY o © _, BETCK
| ' TEXAS “ﬂﬂllﬁ;“mm ey
DATE o, INSTRUMENTS ATTLISOND WA 080 [PAGE 7
e

THNHTSA 0056139




. 'EARLE OF CONTENTS
mm“'livlilliili!IIhlllilllllllll'!'l‘l's
PRIMAAY TEST PROCEDURES........xrevsannraasd

PRIMARY TEST REAUETS.........cccnrurannsrssB

RIS
Pm mms:ﬂus........-.'-.-.....----.’ . il"‘:‘,?l.%f_}":;},_

SECONDARY (NORYL} TEST FROCEDURES.........10 L
SECONDARY TEET REEULTS......vvvnsencannr 12

APPENDIXK: ENGIMERIIHG 3PECIFICATION.......14

o . R

" spwY

i L T o = S ol

g b L.

b N -I-.
el e

§Tim

"TI-NHTSA 005614



Q 1.0 OVERVIEW

The testing summarized in thia raport was conducted in order to
find tha optimal material for use in tha injection molded plastic
. bases of pressute switchea. The report will b divided into twe
secticns: 1) primary teating to selsct which matarial to use and
2] secondary testing of the chosen material te confizm its
parformance. All £qgt bases were designad after tha Fozd YIiLE AFCO
AJ/C prassure switch,

The testing clsarly indiecates that the Ultem naterial mests the
T parformance re#quirements af as A/C application medt fully.
Howmver, ths cost of Ultem is much graatar than that of tha other
materiale testad and as a rasult Woryl GTX 030 was selectad as the
optimal material given both performance and cost considarations.

TEET LOT RO, TEST ERAE
TEITRS &Y

AFERoD iY H % @ llA.'I'lHl.l'I.i b SOMTROLE o, _
RATE ' i ATTLASONS, MA jrace
raonM e

TI-NHTSA- 005815



@ PRIMARY ¥EST MATERTALS
| MATRRTAL TYPN COMPANY
HORYL MOD. PPO Q.E. PLASTICS
STANYL NYLOM 4/ DSM ENGIMEERING FLASTICS
HINDEL PSU ALLOY AMOCO PERFORMANCE PRODUCTS
AMODEL FFPA AMOCO PERFORMANCE FRODUCTS
AMODEL (a) PPA AMOCO PERFORMANCE PRODDCTS
CELANEX PRT HOSCHT CELANESR PLASTICS
CELAKEX (a) PET HOSCHT CELANESE PLASTICS
ULYEM PRI G.E. PLASTICS
’ 3YTEL NYLON &/6 DuPCNT POLYMER PRODUCTS
TESTHD BY
e Nv T B | oiIENTS TP areie s s [P

TI-NHTSA 005816




"'.ﬂ FRIMARY TEST PROCEDURES
2.1 FLUID COMPATIBILITY

2.1.1 Rquipmant:
Humidity chambar RK model 58: wvarious teat fluids,

2.1.2 Procedured:
Switches were testead per Section 3.18 uf tha BS.

2.1.3 - Critgria:
Aftar testing, tha uwitnh mast maet ths raquirumantn of
S8ectiona 2.1 through 3.7 of the ES.

2.2 DEC / TGA f THA

2.2.1 Equipment: )
Testing parformad at Tachnical Sarvices Lak

2.3 INBERTION TORCE

2.3.1 Equipment:
Cbatrillon Digltal Force Gawge BFG-100

2.3.2 rrocadnra:

Yorco. was appliad to terminal snd of pina untll they wers
pushed fully inte basa,

2.3.3  Criteria:
Minimise raquired forcs.

TEST LOT Ko, mf - —rﬁ

MATIRIALE B CENTROLE | Do,
AR

[N'STRUMEHTE b ATHESOAD, MA 51763  |ME [N

oM TS

TI-NHTSA 005017




2.4 RIBE OUY FORCE

2.1.1 Equipment : . ,
Chatillon Digital Force Gauge DFG-1{0

4.4.2 Procadure:

Yorce was applied to shank and of pins until they wara
pushed fully sut of basea.

2.4.3 Critarcia:
Mazximize required forca,

2.5 ATR LEAK

2,5.1 Bguipmant :
Custom TI designad and bullt test statlon uasing an
Aalbory Tlowmetar.

2.%.2 Procadurm:
Propsurize awitch ko B poi and check for leakagae.

2.5,.3 Criteria:
Switch nust be able to maintain systss pressurs of 8 psai.

2.6.1 Equipment.:
Custom TI designed and built test atation, inclvding a
Heisze prassure gauge modal 69016, Inficon Halagen Laak
Detactor and HuD-2 GE Balogen Leak Standard Typa L5S=20.

2.6,2 Procedure:
Switchas ware tested par Section 3.6 of the X3,

2.6.3 Critaria:

R-134a Refrigerant leakage at 300 pslg is not to excead
an aquivaleat lesk rata of 5 grama/ysar.

THET LOT M0, TEST cE
TEETED BY
| f EXAS NATEMALS & DONTROLY [Doe

DATE = “:mw INEI'-II-!UMENTS b Arrulgnng,w Wa 02703 (pAdm o~
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EASE ROTATION

Basa fixgure and torqua wranch

While holding base with fixture, ude torgue wrsnch to
find maximum torque before base begina to turn in crimp,

Maximize torgue {desira > 15 in-lb).

EXCROSTATIC BURAT

Custom TI desigoned and built teek station uaing an
Anarpac FP-392 hand oparated hydraulic pump with Enerpak
hydranlic oll aa the pressure sadios. U3 gauge #33714,
and safety snclosaure.

Ewitches wara tested per Section 3.7 of the ES.

Switchea must withstand 1250 paig internal pressurs for
20 saconds without any aigna of laakage.

MOUSING STAERGTH
Cuatow TI dsalgned and built pendulum test station

Apply a 52 pound side load at a rate of 20 inchaa per
minute at the locking tab,

Switeh houwaing must aot orwak ox crack.

DEVICK

e S g —

2.7

| 2.7.1 Equipment:
2.7.2 frocgduya:
2.7.3 Critaria:
2.8
2.8.1 Eguipnant :
2.3.2 Yrocedurs
2.8,3 Critexia:
1.9
£.9.1 Equipmant :
2.9,2 Proagdore:
2.%.3 Critezia:

TEST LOT NO,

TESTED 4Y

AFRRGwID &Y

DATE

T T)

_THNHTSA 003819
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@ 4.0 PRIMARY COMCLUSIOME
The Primary Tast Reaults indicate that the macerial properties of |
the varicus plastica are quitm aimilar for momt of £he teats. Tha
High Tamperature Bass Botatlon taest providsd some differentiatjion
amang the plastica. Oltam, Horyl and Btaanyl gava tha most
aaceptable bass rotation rasults. Of thesse thrae, Ultem clearly
dalivars tha best parformanbs but does 80 at 3 timgms the cont of
Noryl and 1.5 timea the cost of dtasyl. The final deciaion on
matarlal selection =mwal be based on the cust va. psrfomance
criteria for a given application. It would appear that in most
‘aituaciona Woryl would ba thae optimal cholca.
PEAFORMANCE RANK MATERTAL CogT (4/1A)
1 Ultam 5.6
2 Horyl 1,685
‘ 3 Btanyl 3.25-3.15
4 Zytel 1.60
5 Amedel 3.00
6 calanex L.8&
T Mindal 2.65-3.35
TETY LOT W TEST VIR
TEFIED Y
mm:ﬁ o WATRRIALY & SONTROLS [Boa.
DATL ST IN ENTE Q A'I'I"I.llﬂlln.ll od [rasm ¥
Foa Bl
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5.1

5.1.1

5.1.2
3.1.3

5.1.4

SECOMDARY T.4T FROCRDURES

Further te: .ing was parformad on the Maryl basas to

confirm & at  thelr performance capabilities werze
acoeptabla

TLOID COMBASIRILITY (TEST HO. 62-15-0R)

Efuipoant :

Samm astup as in Primary test with the sxception of
battary acli. The battary acid had caused degradation
of tha MHoryli in the Frimary test and was subsequantly
deemed an - mnecessary part of the apacification.

Freondure:
Samm asz Primary Teat.

Criteria:
Eame as Pri~. y Teat

Results;
Tha Woryl ¥ ad tha modified f£luld compatibillicy tast.

TEST LOT NO.

ruv_tr.-.

TEETED BY
ARSPVED B

(EXAS
SEN g/ | INSTRAIMENTS

!
Ed

MATERAIALUL & ConT 0L [Doe,
GADUF
ATTLRRGRE. Ma Br 33
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5.2 TENFERATDRE /PREAATAR FASE (TEST KO, S54-15-£)
5.3.% Equipmant ;
Thermotron Model 38 prograxmabls texpersturs chambez
5.2.2 Prossdura:
Cbtais vassael wvolume. Charge vesasl with R~134a. Charge
vasasl with oil. Weigh veasal. Run 126 thermal cyclea
on vaseal a3 follows:
{3) hours min. @ =29 C
{1] hour min. ramp up ta 125 C
{3} hours min. & 12% &
{1) kour min. ramp down to -29 <
¥elgh vasaala avery 21 cyclas.
5.2.3 Critaxia:
Deagrease in weight of wvesasl should not excesd {.03% of
initial weight.
5.2.4 Rasulta:
Thras sanpples uainyg the Horyl naterial ware run agalnat
thres samplas using tha PAT material ussed in previocus
davicas. The MNoryl bases showsd a significaat
inproveneant in ilsak resisatanos owvar tha PBT bazes.
v LT w0, TET el
TEATED BY
AR EOYED BY " -Im MATRRIALS & CONTROLE [~ ™%
T INSTRUMENTS ‘b ATTLERONG, 1A 0av01  [FABE 77
Fomu S8
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PRESSURE SWITCH DATA : Testno, = =-/5 = &
_oeves . GATH AKGUESTEY ' NS
ﬁ’fﬁﬂ_ﬂiﬂ'_"'*r"é: £ tiferjar

M MED BY DA TE JTAR

2 Ruge e [ ~vanse | 11]0%) “; S it
——
- TEMP - PRESSURE ACSE SyLl WéE
CUSTOMGRT
MIAPCAE OF TEFT:

POCIOURS: (8 8 TE 10f VESSEL VOLUME

2 /223.0 £M3

& &J"@-__él-n £E > 758 am_
P ¢ : 435 4m
= wg €2 VESTECL :
% ‘JJM 42 CYCLES 2%,
£ Ar3eq, (9 Hoees o) @ _—29°C L
1) sigpr fpaps #AND Up vp L1 5rC
(Dot &7 B J25e - -
) Mone fen) anp Dowid 0 -29*c
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_ BNGINAZRING SPECTFICATION

ES- FIAH- 19D594 - AA

. futimary of EF Tosts and Aconutenos Pacspatats {(Song.)
. _ L ' o Minlwew
Y Loway Uppr=- Canform
Charan- or Tolag- Tal: ;= angs To
Nr. ceristiaa IE apce Targat ane Taleranca
1.1¢ Vibracion ) 35 bhouge, Yaxioizs -
Durabilivy 20 Hx-2000 Hx
1.11 Gomneator B 32 14 hag Mazimiza
- Housing/ 1oad; 12/2.23
. Tazminal 1b tarm,load
Sorangth '
3.12 Drop Tast . 1.3 gaters Mazipizas
— 3.13 Impact Taat by 0 :r# Hanimizy
] walghe dropped
3.5 matars
3. la Humidicy 4] 120 hours Haximiza
Tast
ff , .
' § | 3,18 Salt $pray B 260 hours  Maxiatze
.16 Fluid Com- mw Immarpions HaximiEs
pacinilicy plus hunidicy
) axphEurs .
3. Dust Exposurs PV 14 houra Maximizw Ir *
v =
o M IREZ_PADCROGEEN AID RECUTRRNENTS -
3.1  Calibcacion
1. Swicoh settings are to be chackad ar 1§ T 35°C using cablent dry air.
] ) i calibration shall ba as specifisd on tha part drawing, with thas
bd TP sstcing cheaked afcer 2 ar mava eyclam. & ralay loaf {-1l4aked.) or
FEO approved aquivalent sust bs used. Calibratien iz to ba chackad
L C . vhils conducting 0.1+0.3 ampares when 10.9-14.0 wolt~ D.. is applind
. and the GCO-PED approved load is smploysd. S
r————) 1. The cut-out sat poine is to ba checked wich fnorssslag prassure, apd
the cut-in sac peint is ¢o be checked with decreading pressurs. Tha
differentisl set peine is to ba calculated uiing ths cuk-in prassura
. ! mirus the cuc-out pressars.
Jiy
1y Wikl trrovimm piitlens sey 0T ba waee)

18/ a3d° 3944 BL898~LEE O3d 030 HOMWS [¥-at i€, BE 435
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ENGINEERING 3PECIFICATION

. 4. Calibratien criteria after Test Gections 1.4, 3.10, 3.1iL, 3.1Il.‘3.1i.
- 3,15, 1,16 and 3.17 ia:

. 8. CuE-ouT 48T poinE prassurs camwt changs sots than k 3t from the cut-
sut praasurs initially messuzed In Seation 3.1, paragraph 2.

B, Cut-in set point pressura carmet ohangs more chan 2 3y from the
cut-1n preassura initially measured in Ssctien 3.1, paragraph 2.

3.2

Loncimaity
1. Chack iu CO be made ar 1&* ca 33°C usicg ambient dvy als, om Ehe
Firat awicch cyizla,

2. ‘Tast with an slactrical load of 0.1-0.3 mxperes ac 10-14 voles D.C.
wsing the approved {-l4af40-) relay (M), or with the production
pressurasersap/continuicy caater load of appromimately 10-40 milliamps

PN at 20-28 veles B.¢, or squivalant (IP). Contiruicy must be monltoXed

during tha ancire cest, Pressurize the awitch to 300 palg at a rate

of 50 psi/second max. Contirmuity susr ohenga to am open clrouic vhan
the sut-out prassurs is reached, and resain opan at prassuras above
tha cut-cut prassurse.

| , 3. Tsdugs the prassure st a ratm of 5¢ pai/sscond sax uncil D paig ix
veached, Contliruity must changs 2o & aloasd cireuit vhan the eoaprasrac

outsln preasure 1s reachsd, and Zesain claosed at pressures lesn than
—— chd cur-in prassurs.

3.3 Sraap Shack
1. Swireh iz co be oresp ohaskad ar 16 to 35°C using sshientc doy air.

- 2. The sraep chack is to ba made aftar ths switoh has baan cyalad ona oY
! mors timas while adpleying relay {-lea#4s0- or squiv.) load () oc
production pressuta/erssp/oiutinulcy. kaakar load or equivalanc (IF]).
The-cuctant - Le—to-ba—{:3-0,1 seperes at 10514 velte -D:C (1) or
e—— approximately 10-£0 millisnps at 2-28 volea D.C. (IF).

ry :

3. s the switch pressuts ia incrsased, tha podicive disc smap suat
occux within 3 millisscends of alsatyieal discontipmicy at cha cut-out
poivg. The rave of pressurs ¥ise L5 to Bs 0o grester chan 10 pal/seoens
at tha arasp chack paias.

&. Az the wwiteh pressurs (s deserssced, tha posaitive disc snip oust
oocur within 3 millissacnds of alascrieal zoneinulcy st che cut-in
peint. The tate of prupsurs dacay s to bs no Fraater than 10
pas/seqond at the craep check point.

Ahl
wr WiklkE (Proviews sditions wey BOT bé uamd)

e T Tl -

LI Pl G TR L L 1 Fam3] IE, T =E
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ENGINEERING SPECIFICATION

Faltags drop is to ba measured afear 2 or mera cycles saploying talay
load (-}4A6G0-) or aquivelsne wich 0.1 co 0.3 awpexas, 10-14 wele
B.C. through the switah., Under theas conditionm 4r Toom ambient with
miiich slasad tha voltaga drop soross tha swicch im £ ha sessursd.
Hillivalt conmaation intarface st termioals co ba Lean thac mm‘
camd,
i ‘:nétm dzop mot to sxceed 200 mvolts ac 0.1-0.3 sspares, m-u wl.:

CurTant Leshags . .
1, Curvsnt Laakags fs 2o be chacksd with 500 wolis, £0 He, a.2,
2, SCurcant leakage i{= to b chacked:

a. Hatwean tha .mwitch lLeads with contacce open. S
b. Batwesn aach lesd and che. switch housing with contsercs opan,
o. Batwean aithar wwiteh lead and chs swiceh twousing

with ths swireh clagad,

1. Current leakaga naot to sxcesd ons ollliaspare.

3.6 S
Refrigstant Leakags to ba ohwckad at coom anbilent, 24 * 6°C uaing
. I refzigarant of a4 acesptibla Cracer gpis. Incresse the pressurs €O
300 + 10 paig uning dry nitrogan op air.

2. Total aguivalenc leak rata of che switch, ss an aamasmbly vot L -::ud
3 gEiyr. _ e———

3.7

Hydrostatio Burac
1. Rydrosfatically prassurizs Cthe switoh with hydraulis Fluld unefl
1130 prilg prassurs iz rsached.

1. Switch must not show svidence of leakage whils heing hald ae ﬂlil
prossure for 30 aecsnds.

3.8 uuw-.mmm -.
1. Jubjsec tha switsh o 200,000 ayelss of O palg to 100 £ 10 paiy .
prossure, at & cycling vate of 23 & 10 cyclea par minuce, whils | .-
or mafncaining che aviceh in an ssbienc tewpersture of 123 & 3°C, Tha .
. pressurs must bs inorsassd and decressed 4t an aven raka to alisinacs
tranafant pressurs spikes. Usf¥igarant ail or ATP oay ba unl as the

pressurs pedine. N
e n.h

sl

2. Ax ths complecion of the cycling tast, l.ul".ljun the ewicsh To 30 I

N | cycles of D to 711 £ 23 oo (20 £ 1 inch) of aeroury vasus, ninul.ntn;
the vacumm for a ainimm of 3 mimatss &4t roon amblenc,
[ 3. After pressurs cyeling and vacwun cycling, svicch oust comdorm co
9 1 Suctiom 3.6,

Jal
1wy AMTRIE (Freviogs wdikiens may NGT b uneg}

FlR-La9° 10Va BLIE-LEE 33d-7233% Whdgd TriR! TE, BE JIS
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ENGINEERING SPRCIVICATIONG S ity s

1.

Rapaat atspa 1" apd “3* abova, posltfoning the eeniaz such thet ﬂu
polnt aof impact oceury 0.2 1n|.-.h|l fron ard of surfaca acnoector hnulln[.
parpendiculsr ta the housing.

Afear iopant tast,
d.n, 3.5%, 3,68, 0.7

wiesh wuat sonfors By Seotdons 3.1, 2.1, 3.3,

Maunt cthe switoch by ira norsal seamreing messs {valwe stem sml O-ring
zaal) In che wwrticel position in tha hmidicy chasbar, thw seicch
predsurs purt polnbing dovs (tavfinels upld. The walve aten way be
plugged ta ptavant Moisturs frios entering the swicch direocly. Hacing

slmatrical commmseer {CCD-FED to mupply) md wiring d4rip loop sudt be
inacallnd Bafors start of Caat,

Subject the switch to 10 mmidity cyclas am fallows:

a. § hours ae 36*C {minimcom) at 90 to 1008 celative humddicy.

b. Lowsr tamparaturs ta MW'C {sawimue) over 4 cwe hour paried.

¢, Raise tempavature to M'C (alcimus) and maildicy te 90 to 1004 ovel
A o houk parisd,

Aftey complecisn of tha lasc twmidity cyels, the owitch sust mlﬂl
Eo Sacticna 3.1, 3.2, 3.3, 3.5, 1.5 and 3.8

¥ome tha nitch by its cormal souncing ssdns (valve gscem sod G-ping - °
sesl) in the vertical position in che zaln sprey chanhar, che wwitch
prainure port poincing down (Esxminals up).

Switch is o be centad with e Yord ralaassd sisaerical um:éu

icatellad (CCD-FED o supply) wich -h:t:tull. centinuicy of cha CCD.
T approved relay load {-1bAGaD-},

The avitah hmhmmual:thnuhrmm“ma!
tha ceat. .

Ixpoas the asssmbly to ralt spray for 240 hours patr ASTH BLL7.

Afzar sxposure, the svitch must conform to Ssations 3.1, 1.2, 3'.'-.
Yk, 3.3 and 3.8

Vith tha switzh pressurs port plugged, and chs nacing alsacrical
aemmeteriving inatalled, submarge swiceh For fiva saconds In waeh
of the following fluids: shgine oill, gasoline, dissal fual, anpine
coolant (Ethylema Qlyecol}, sucomatic trassmission flnid, braka fluld,
windshield wipar solvanc, and satursaced <alc vatar solucion.

Allaw swiveh/comna=rer apsssdly to drip dry for five wirstes at rota
CABparELurs

1.14
91

———r— 5,18
i
b
(17"} b

-
] 3,16
i winz

-y e A

tPrevisug sdinions wey BT b i)

SR~ ITE SEHTLT LCUd Er:sl 18, @€ J3arz

TI-NHTSA 005630




. . | 3. Repazc szeps "1* and "2* sbove five timsa, .iu: the cowpletion nll the .
i Mt 5cth cyele, subjece mwicch/connactor asssmhly g0 100°C and 054 relative
hunidicy For sighe hours, v

4, After fluid sxposury tast, tha switch aust conform to Sastions 3.1, =7
!rir 3#!- 3lﬁ| 3.". :IIE' Iﬂ_a-r-

3.17 .
L.-wich rchs switch pransurs poct plugked, and the macting alasctioal .

vonnector/viring {nscalled, placa the switch in the dusc dhasber in
T the vertical position (ewitsh tarminals up).

1. Exposs the switch for 24 houcs ta Portlared cement dust khac la
agicatsd for two seconds avery 15 ninuces. IR

3. afcer disc axposurs Eese, chack tha sviceh susc conform Lo Sssbiona
lll. :—’2| 3.:. !!h I.I'I.d !ls* -

V. BE-VALIDATION REOUTRENEHTS

In additfen to the requivements of fectiom II., re-validation shall be requirad

| ’ L vharaver ruquantad by ths Product Engimeaving Office (PEC) and priet to sach
. model year production. Yesrly va-validacion shall consisc of Test 1.9
’ (Pragsurs;Tharasl Cyeling).

r— The supplisz and tha dey{gn-risporsible Froduct Pnjicsaring Offies will Jetntly. . -
decerning which potantisl changas to the process, natarlals or saterial spuroas

would have significant impact on ths produst's functlon, psrfexmanas, dursblilicy

of sppsaranca. Tha muppliar will desoriba thass espdizisns in tha Contral Flan,

altang with aithex (1) Eha ravalidacion plan chat would ba followed in axch cana.

T or (1) a provisicn to submic an smended Contrel IFlan for sppsaval LE any of

thons pracess changes srs plumad,

¥. INITRUCTICNE AND NUTEL
Control Flana addrasy all eignificane dasign and precess characcarigcics, vhich:
fnclude all B3 tasts and Contrel Itam cheractazristics. They descyiba the *'' 07
| proceas pokwntisl studies that will be parformed for preduac wvalidation (isaluding
ar PV tasta) and tha ongoing produst and prossss evalustion for continuing Lg
isprovemsnt (including T? taats}. Thay includa acoepranas criteria, ssapls -
sizes, frsquancias, daca analysis mothods end yesacion plans. oo

The Control Plan is dsvalopad, and updatsd as neasssary, by the supplisr in

conjunotion with the desipgn responufble Froduck Enginesting Office mnd other

appropriacs funoeisns such as 3G, Tba Contrel Flan dafines che management of
L ths upstzasm production procses and paxt variables [aignificant prossss

9 charancsriscies) that affest tha sutooms of ths ES tedca oT athar signifioane

:II.H FHNIE thri- i m sdltionm may BET be )
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SEPTEMEER 17. 1991 T T
ey >

TG ANIY MCXKENNA
RON RUGHIERI

CC: HAME GRIFFIM
FROM: KAREN ROSS ' ol
RE: DSC,.TGA TESTING TSL & 109884

WE RECEIVED % SAMFLES OF DIFFERENMT REGING IN BOTH THE MOLDED ANMD
EFRE-MOLDED FORMS, ALONG WITH 2 SAMPLEES DF HABES WHICH WERE AN-
MEALED. DSC, TGA, AND THMA TESTI WERE PERFORMED OM THEM { AT-
TACHED). FURTHER DISCUSSION wILL DPE NECEBBARY 'IN QRDER 1O FULLY
UNDERETAND THE. RESULTS. -
REGARDS ,

KAREN ROSS - =
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Tm IFEINC
27.64 Y. BLAER - Mo )
EXOTHERM : o
.37 £4.4% 117.9%

T 233"e
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T A ':I‘-.-u-_ LR W Al .
Tg i6.11  BO.E2 Lo o
EXQ L2} FD = @ - o e
Tm 28Z°C
Tg 1%.45 3,97 H0.9F e
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Suagln HOWL STX-S00 PRE-NOLD DSC
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&

&
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100~
1
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Hoat Flow W/g)
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158500 YELHN-LL

Hast Flow MW/p)
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