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REPOAT OF IBR TEITING
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1.0 QGENERAY,
1.1 Customer: Ford Motor Compaay, Passenger Car BSrake Syastems
Engineering
1.3 TI Fart Numbaer: T7PE8L2-1
1.3 Customsr Part Kumbaer: F2VC-SF924-AB
1.4 Specifications: - Ford Enginesring BSpecification number
(delta) ES-F2VC-9r324-ah
1.5 Date of Completion : 811214
1.6 Quantity of Units Tested: 48
1.7 Dispoailtion of Testsd Units:
1.7.1 Al]l devices are retainad under guarantinme.
1,8 TI test number: 172-15-24
173=15=24
1.8 TI Prassura Bwitch teat report numher: PS5/91/49-A
TEST LOT NQ. TEST B
TESTED BY
ARBREVED BY TEXAS Hﬂ.‘rlm-&;:;:numuu ey
[TATR INSTRUMENTS b L :
FORM BSIE
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2.0 OBJECTTVE

The orxiginal battery of taeata zeported in TI test report nunbar
P5/91/4% dated 910920 was performed to demonstrate the ability of
TI P/N T7P5LZ-1 to conform toc customer speclfications given in
{delta} ES-TZVC-9F5Z24-AA, in Fulfillment of the raqguirementas of tha
Initial Sample feport. During thesa orlginal teata, problema werse
notwd with diaphragm lifa during the Impulas test. It wasa
discovered that these problans were related to the automatic
prossure sensor assembly crimper, and farthermors that devicas
assambled on the manually-loaded crimpar had no difficulty with
diaphragm life. In the intarsst of mesting strict ISR deadlines,
the Impulas portion of tha teast was succesafully re-run uaing
devices assgmblad on tha nmanually-loaded crimpar. Eowewsr, thaae
devices did not undergoe the Fluid Resistance test dus t¢ tima
conatraints. A 90-day Alert, # AlO166153, was lasuad on 911002
{ssa Appandix 4.1). During thim 9S0-day period, efforts to
undsratand and corract the diecrapanclies of the autonatic equipmant
have bean made. Tha objsctive of thia addendum ia to report on tha
succassful completion of tha tests (Fluld Reslatance and Impulse}
which wars compromised in the original ISR, uaing dewicez bullt
both on the autowatlc equipment and tha manually-lcaded eguipmant.
Crimp dies from tha manunally-loaded aquipment were transferced to
the automatic egquipment in ordar to produce the succeasful test
davioes. The parmanant corractive action will ba to produce sxact
duplicates of these crimp dies for the automatic lina.

o 1B

— ST OEVICK
ED BY
MATERIALE & COMTROLE | o=,
:::'mn ¥ IN s&%ﬁm '@ .n.rrl.llg=:,u:u 01703 |FANK A
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3.0 TAST FROCEDURES AND RESULTS
’ All awitches wera tasted to Ford Enginearing Specification {delta)
ES-F2VC-9¥924-AR, asections III. ¥. (Fluld FReslstance) and E.
{Impulaa), with initial and #inal characterizationas consisting of
IITI. A. {Calibration}, B. (Voltage Drop)}, C. {(Current Leakage), and
D. {Preaf). Raw data is includec¢ in Appandix 4.2 and 4.3.
LOT NO- TEST TEVCE
TEATED BY
yrry— Texas MATHRIALE & CONTROLY [pac,
Bars INSTRUMENTS @' ATTLINGAG,Ua pa7ed  [SAOR .
FORM B
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4.1 CALIRRATION

’ 3.1.1 Procedure: Callbration ls checked at room temperature

ufing ambisnt alr as the pressure medium. Calibration
asttings, as spacifiad on the part drawing, are actuation
{slectrical contacts opening} at 90 - 160 psailg, and
releass {contacts recloeing) at 20 paig minimum. For the
puorpose of stabilization, actuostion valuss ars racorded
on thes sixth eyels, aftar schissting the switeh to two
{2) prassure cyclas to 800 paly minimum and back to zaro,
followed by thres ({3) cyclas to 1.1 times actuation
pressurs minipum and Dack to 3ex0. The change in
contlnuity ia measured whila conducting 730 +/- 3¢
milliaspg at 13.0 +/=- 1.0 volts DC.

-3.1.2 Baquipmant: Cuatom 7TI desigoed and built pressurs
cheack station, uzing Heise HNodel CMI6365 pressure qige
calibrated onh a ragular quarterly schedula. Continuity
changs measurad on custom TI designed and boilt uqu:l.pn-nt
meating the above alectrical parametara.

3.1.3 Initial Fepults: All 4H davican tunt-d ware fournd to ba
' within apacification.
3.1.4 Final Fesults: All 48 devices tasted ware found Lo ba

within spacificaticn.

[ S — il

AEEROVED BY Tm Hﬁ“liﬁl—:i’mﬂuu B
DATE il hﬂEﬂ1ﬁU]‘EﬂiTEi4" ATTLABOAG, MA 03M3 [ mAsE —
FORN 138
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3 3.2.1

J.2.2.

3.2,3

3.2 VOGLTACE DROP

Bcquipment: Fluke HModal 80208 Digital Multimeter,
calibrated quarterly, used in conjunction with +he
continuity equipment in 3.1.2.

Initial reaults: The avarage voltage drop was 4.5
millivolts, and the standard deviation was 1.5. All
valuas are signifigcantly balow the apaclfincation of 200
millivaoits mascimum.

Final rasulta: The average voltage drop was 14.3
millivolts, and the standard deviation was 22.7. All
valuas are gignificantly below the lpuuifiuatinn of 200
2illivolts maximam.

&"miﬁ.
P TEATRE BY

MATERJALS & CONTROLE
AOAF
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BATE
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.3.1

3.3.2

3.3.3.

1.3 CHRRENT LEAKAGE

Bquipment: Associated Resaarch HyPot test ugnlt ussd as
powar ascurce for 00 VAL, €0 Hz teat clreoudt., Fluke
Madel 8020B Digital "Multimeter, calibrated quarterly,

used Co measurg voltage crop across a serles resistance
of ona magohm {+/- 5&).

Initial resvlts: Measuring terminala to casa with switch
cloaad; measuring tarminala to cass with awitoch opan; and
ngisuring batwsan thae tarminalg: tha maxinum currast
leakaga cbagrved less than 2 microamps. All walued are
significantly helow the spacificatlion of 100 wmicroamps,

Final resulta: 3ama three measuremencs par device as
3.3.2. All current lezakage valuesd wara consistent with
initial results., The maximum cbsarved wa3 2.7 micrcanps.
All values are asignificantly below the specification of -
100 microamps.

TEST LOT N,

mT HEVICE

TESTEDR BY

ARERinain 1Y

MATERIALS & CONTHOW |pag
AROUs

TEXAS ,@
INSTRUMENTS ATTLNOORD, MA 03703 [WABE

DATE

FRAM T
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1.4 mocr
‘ 3.4.1 Procedure: calibraticn reddings were recorded only afitsr
proaf testing. Tast prassure was 3000 pai per the part
drawineg.
d.4.1 Equipment.: Enerpak model P-392 hydranplic hand pump using
Ensrpak hydraulie fluid as the pressurs mDedium.
Hpdyauliz fluid ia resoved from tha devicas using a
combination of +wvacuum and reasidus-fres solvent
Spzayon (TH) Hi-Teach 02002 TF Electrical Contagt Clmanex.
U3 Gauge #33714 reading to 5000 psig with 100 pal
incremanrs, rasslvabla ta 50 pai., calibratad quarterly.
Custom TI deaigned and built safaty snolosura.
3.4.2 Initial Resultz: NBo avidenca of fluid leakage and no
drop in test prassura was obsarved on any device.
3.4.3 Final Results: XNo evidence ¢f fluild leakage and no drop
in teast preasurs waa cbsarved on any cdevice.
LOT NG, TesT (o3
[ 4
APBRIVED BY TEXAS .,.,ﬂ..,.,wnu e,
OATE INSTRUMENTS Q ATTLERDNO, A MIH  [FAGK “
FORM B3
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, 3.5.1

2.5.2

3.5.3

3.5 FLOID RESISTARCE

Davicas tested: 172~-1%=01 thyu -12
173=-15=-01 thma -12.

Equipment: Fluida as called out ip ES table {frama 12
of 18); appropriata bsakars and storage apparatus; vantad
hood.

Resulta: The 24 devices weze subject to thes Impulse tast
following completion of Fluid Resistancs.

THEFTED BY

Doz,

AFFROVED BY

MATERIALN & SN TROLE
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DATR
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h 3.6.1

3.6.2

3.6.3

3.6.4

3.6 IMPULEE

Davices teataed: 172-15-01 thru -z4
173-15=-01 theu -24,

Procadure: 172~15-13 thru =24 and 173-15-13 thru -24
wark run togathar en the Impulse test per tha BES.
Devices 172-15-01 thru -12 and 173~15=01 thru -12 warwe
subject to the Fluld resistance test first, than run
togsther on tha Impulas test. '

Equipment: Thermotron model 3-4 Mini-Max snvironmental
cheamber capable of =55 € &0 +200 €, humidity
uncontrelled, Costom TI designed and built cycler,
utilizing Enerpak integrated hydraullc presaurs aourcsa,
TIAl% Programmable Logic Controller, Moog sarvovalve and
controller, Simpeon aignal dganarator, and oppasing-
plston fluid isolatora, to produce a hydraunlic=fluid
floew—type primary with a brake-fluid dead-and=-type
secondary terminated with a 24-station manifold equipped
with internal heatars. Capability to 5 Hz at 0-1452 paig
cyele. Cuatom TI designed and built 24 station Switch
Monitor Circuit which automatically steps thae cyclar in
tha event aof abnrormal awiteh action, definad as
continuity change which does not track the signal from
the signal generator. Tharmocouple readouts calibratad
quartarly. l12=gtation inductive load bank, per tha
achematie found in thea ES ([frame 1B of I8; Figura 4.}
uesd in tha last 25K cycles.

Ragulta: All devices passad.

TEST b=l ll=
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MATHAIALE b CONTROLE [opas
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May 10, 1963

To: Ehlne Ross 12-27
From: Bedh KUt 10-18

Subject: GPF-3 Materisl Confimation

TSL Raquest # 110664
Sample Description:

PN 36888-1  Stationary Terminel $3A HEIP Brass

Reaylis:

P/N 38885-1 Spac., CDA 280
Cu (wti) 70.8% £8.5-71.5%
Fe 0.017 0.08 mex
Pb 0.008 0.07 max
Zn balance balance
Herdness 7ARB &0 - 77 RB
Resulls cordirm tha terminal (s made of CDA 260 brass, 1/2 hard.
Regards, | .
Bath X3089 . n,

r
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May 10, 1993

To:  Elaine Ross 12-27
From: Beth Kl 10-18

Sublect GP-3 Matorial Corfirmation
TEL Request # 110884
Sample Dascriplion;
PN 368671 Moving Terminel  GDA 260 Brass
172 Hard
Rasults:

' P/N 96887-1 Spec. CDA 260
Cu (Wi%) 71.2% 88.5-71.5%
Fa 0.028 0.05 max
Pb 0.008 0.07 max
Zn balance balanca
Hardnoss §26RB 80-77R8

ﬁ:ri&'u!tu confirm the teeminal is mada of CDA 280 brass, and slightly sbove 172

Regerdas,
Bath X3069

TI-NHYSA 7574
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BICGEL OW COMMPORNENTE CORFORATICN
74 DIAMOND ROAD
BPRINGFIELD, NEW JERBEY Q7081=-31%0
201-847-2100 FAX1 201-912-93%7

MATERIAL CERTIFICAT ION/CONFORMAMOE

Texas Instrumsnts, Inc.
Materiale & Contrals

34 Forsst Strest
Attieboro, MR QZ703-Z481

Shippad toi Component Whese Bidg té&
Su¥falk Rd - M&C Door 1&

Manwfiwld, MA 02048~110%
Your PFPart No, - 7491&5-1 Rev. F
Quantity Shipped - 275,000
Shipment Datw - 09-29+34

We certitTy that all the items shipped on this grder mest (he I
requirements of the Tewas Instruments purchass aorder and Texaw
Instruments drawing specifications,

We Certify that the parts shipped wers nade of CDA 250 Brass
material in accordance with Texas Instruments drawing
specitications,

Sinceraly,

C. Brett Harman
CBHian

TI-NHT3A 75753
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L BRUSH MWELLMAMN [HC, 15¢ FASSAIC AYE FAIRFIELD NJ  &7udd B0l -gB7-gg%2
(] CERTIFICATE OF MATERIAL QUALITY
TEH.ﬁE INSTRUHENT OUR DROEE MO, I'Hﬁ?lE CUNTOMER WO EE?HEE
MATER IHLE ﬂHD CONTROLS 013
::un USEBLuG. 16 oa TN Soolasdieere O13 e
ﬂ YOUR 2PMC NGy
Ma Dac4g rompNTHE E77168=1 R.E'li‘I B
557p808 STRIP 190 Hi aB737TE 0.?3% +Q. 0002 00003 - THILK
1 7B THG Q. + . DO - 02 “ Eé?&ﬂ
BHLEMENT NER o1y 9%.0 LAS
At MEHER E7376 l 9.0 LES
EXxsx CHEMIDAL COMPOSLTIDN ( PERCEMT } EXIEEX
1.91r BE .22 CO .05 NI .93 FE Ao 51 .08 Al
L0009 SH o .01 £N L05 CR 03 Pg
REMAINMLDER: CLU)
IEAXX AS SHIRFEL PROPERTIES EEazx TEEKszE PC / LOT DA COIL NUMBER XEX£Exz
TENEILE 1Kﬁ1} qe.F - t44.d 5- B
hE (K510 121.8 - IEa 0
ELD ATION % 1N 2" 12.0 - 13.0
HARDMEES-1 HY 02,9 - 3G, O
ADUCTIVITY, % IALS 19.5
" BRAIN S1ZE (MM) 013 - 015

F = PASSED F = FAILED
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ng slip far the part numesr and guantity called out on the sans
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V November 1, 1994

To:  Elsine Ross 1227
From: Bath Kl 10-18
Subjact: Material Confirmation
TEL Request # 110595
Sempis Description:
PN 388001 Haxport C10L10 Stesl
Znc plate with chromate
- Spec.
BN 8800-1 C10L10 Steal
C {wi%) 0.110% 0.08 - 0.13% m:E
Mn 0.484 D.20-0.60
P 0.014 0.040 mat.
v 8 0.019 0.050 max.
B 0.190 0.15-0.35
Plate Hax Peor
Thickness 0.000377 u.oogﬁim“ min

Huuumhu-m-mgcmuum Tha pialing |s confimead as

TI-NHTSA 7578
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: PHUER SARTIT COMGRITTIN
TEUAC LISTIONANIG, [NC. JE MFisiol
7L 1)-14 ' NEST £20FT I
3 FORNST Soaxr SPARTANONI, £.(. 20902
YLK, M 0TI TILLMERT (583} 5TI-1322

JA.1, Helnlm of Nieker Rl coriifion thil thy mtreizl woed to prodiee L product
In thin skippeai, vamelr IPETIO. Condorws 10 IT drauing ad 7T mrolume

arder ropuiramite,
MIT ML, GLSETY
5T Y, T mi T SEIPSED BAS... SOPSIRRTR
L0 BN, NusT Y., 1ot
[X¥T
CRFOD... IR M., 50,409
J.2.L. divisioa
ELIOED ¢, TR MING BT
S 1. vt 0.4,
Zﬁ ;! E . .. ;
JH
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AL ERT INME TOGCL & STAMPING, THC.

171 SEET NmiM 97, BOATIM, MREE. 2Teé
508 HFLL

METER A, CERTIFIZATION

DATE 1 TUESDAY SERTEWEER 17, 1994

CUETOMER L TEXRE INMITRUMENTE ING

CHETOMER FP.Q, NO : 5075219417 SUPFLIER IMVGICE NC.x B&P14

FART DERCRIFTION 2771%-i CUP REV.D

SUFFLIER FIO NG. 1 19BZC
AT ITY SHIPPED 1 44,000

SHIFMENT DATE T ORSF/I4

WE CERTIFY T+&7 THE MATERIAL USED
TO PRODUCE THE PRODULCT IN THIB
ZHIFMENT , MNAMELY
£ CLoOo4 o
CONFORME TO T.I. DRAWIMEE AMD
. I. FURCHASE DRDER RELUIREMENTS.

T

-

X BupnlisFr Regracenrative

4

P> 4

Jayrinw L&t anin eyt i ly Aaenrance Manxaes

TI-NHTSA 7380
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E. |. ou PONT DE H:ununI COMPANY MO: EC-11

Effective Datm: 04/18/B3
CIRCLEVILLE, OHIO Page L of 1

MATHRIAL CHRTTFTCATTON

e SN e Do, 1994

CUSTOMER: TRZAS THETRIMENTS. ATTLEAGRQ

CUSTOMER ORDER NO. _MS. 1933 -4

CUSTOMER PART NO. & REV. ________2792R=1 {HEY. R)

QUANTITY TMIS suIpMENT __ Lo |- '-{Q_

SHIPMENT m%w 20, 199¢ ;

He certify thav the matarial used to produce the produoct in this
shipment, namely 300FN131l Eaptoo®, 3/4" wida, conforms to TI drawing
and TI purchass order regquiresents on fils with the HPF Group of the
Dupont Compary.

SOFPL ISENTATT
ENGINEER ~- quu.rrr CONTROL ~ TITLE

TI-NHTSA 7581
Charting a Course for Excellence I



LT DIEMASTERS MANUFACTURING, INC.

MATERIAL CERTIFICATION

DATE: 84439y
COSTOMER: [ENAS TNSRUMENTS

SUPPLIER PURCHASE ORDER: Bl-¥7Z
CUSTOMER PURCHASE ORDER: Svenré 7i4-of

PART NUMEER: ol 76391 REV/ECO: D
PART DESCRIPTION: WASHER

QUANTITY THIS SHIPMENT: SZM

SRIPMENT DATE: H.23-%

TRACEABLE LOT NUMBER: TL- K77

HEAT NUMEEIh DPROIE
TYPE OF MATERIAL: CRS_/OSO

dedARREEDD

WE-CERTIFY TEAT THE MATERIAL USED TO PRODUCE THE FRODUCT IN THIS
SHIPMENT. NAMELY {SPECIFIC NAME/NUMBER OF MATERIAL}, CONFORMS TO
TI DRAWING AND TI PURCHASE ORDER REQUIREMENYS.

SEARERRRRY

SIGNED: ﬁé/
QUALITY REPRESENTATIVE

TTLE: ﬁ/ﬁ_ﬂﬁﬂﬁﬁﬂ

TI-NHTSA 7582




o N A apg 00N L VS
v 20951 TECHNICAL SERVICELABS oo g1

4, 5n R . T 3 e 3
ﬁﬁ 538 75 | ‘m* j . o

Vo sA7. FYoTEYOL -

.
. qu_m,-f‘?f T AR i E
3— 'f ~50/ -0, B T "‘5 . ﬁ
;M#-m:f B - ) ' -t
cih s /FO
19 5Pl 517 = SRAZ r i
+2. f- 58#-599'=- 55

| DATE RECENVED ?-/J_f/fy DATE OUT é/ﬂﬂ/lf‘f' ,M_

T T
THEHNERA
OGRS ORI o
RO S LA

‘PCG LD,

MC=325 Thi=dd1 CLKE=122 FACIL=314
f% PC=12F WIRE=432 CAN-G34 FAGCIL=521
! VERS=188 EPD-itt ADDEV=2BS  FACIL-E31
AFCCw482 PEP-&22 BACD=-Er7 STAFF=085
IME e 30 CAD=E38 '

s
DISTRIBUTION: Wiite s Yeliow - Leb  Pink - Fequessior
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K. F. BASSLER COMPANY, INC.
v PRECISION TOOLING & METAL STAMPINGS

42 Jorn Wilem St. » Attiaboro, MA DE703 « (3081 22E-1081 » Fax [508] 258-1805

T, Y
BLEMENT: 4.8 (Praduct Identificatcien and Tracsability) Page 1 aof 1
TITLE: Material Cartification FORM: 3.0 REVIBION: !
.1 B a2 by P
! cusToMER: 1 ZW A4S TN LIS TS TR A (17 B A
1
GUSTOMER ORDER NO.: L 0. A=H4l
CUSTGMER PART No,: o 1A0b— -1
PART RAEVISION: F:
QUANTITY THIS BHIPMENT: 3'5 &0
LOT NO(S). THLS SHIPMENT: .&‘:ll)
"
SHIPMENT DATE: Y e 34
| K.F. Baspler Z2a,., Ina. cartifi{es that the ris d rn- I
duce the prﬂuct._,H |_3|\1~I Ilhinn-nt. namely,
conforme to _ drawing and purchassa ard.r
requirsssnts.

AUTHORIZIED B8IGNATURE:

1 kala
euntu—r Sarvice Managar

TI-NHTSA 7584




p '11 NO: EKO=13
Effmctlve Date: 1/06/92

Expiration Date; 3708793

' Page 1 af L
W iR a7
P Box 89
Gircleyille, OH 43113
MATERIAL CERTIFICATION
CUBTONER; TEEAS INSTRUMENTS, NJTTRDORG

CUSTOMER CRDER NO. ~B000 £52( 0

CUSTOMER PARY NO. & REV. 74224-1 (REV. ¥]
*

QUANTITY THIS SHIPMENT 5% 10

SEIPMENT DATE ' ol ~ Sl -F3

We oartify that tha matarlal used to preoduca the product in this
shipmant, namely Z00HN Kapton®, 15/15" wide, conforms to TT drawing
and TI purchase order raquirements on file with the ARF Group of cha
Dupant Company. -—

~|dthfmﬂ: ne. 189

it LY "I:I" RERCTAR LS L AT L L L T
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YallLEMT IME TOAL % BTAMFING, INC.

171 MERT MALN BT. MGATIM, MBS, 1178
iSh8Y JEE-5HIL

MATES T CEFTIFICATION

CETE v WOMDEY DLTOGEBER 7, 1548
“LUSTOMER 1 "SRR INBTRUMEHTS IMC
CUBTOMER F.0. WO t SO8Z122%0 EUFFLIER IMWOICE MO, ¢

FART DEBCRIPTION 1 7A4797-1 CRIMP RIMG REYV.B
BURRLIER FJO MO. « 19779

BUAMTITY EHIFFED 1 28,200

SHIFMENT DATE 1 10705594

wE LCERTIFY THaT  THE WATERIAL JEED
A PRODUCE "FE #FIOTUCT [ IS
EHIFHENT, MNAMELY
L 3052 AL ]
CONFORME TO T.1. DRAWINGE <MD
T.1. PAJRCHASE ORDER REGUIREHINTS.

Rigfrsnua ati vy .m

ImanrE _at) inend Cuality SEscrance Hanager

B4?34
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® Pavatesh, ' Tns. ' j

. v wurens yrEwaicas oumamis

15040 MMpioTA AvEius « P.O. BeE FIN ¢ PARANOUNT, CALIFORHLL 20723
Touoruenx 113 A3 32040 + Fan 113 A23-2007

' DATE: E-a&- zz

TEXAS INSTRUMENTS, INC.
GRDER NO.: SOSAIFGLIG .
' PART RO ¢ Iﬂnjg- 19¢ EBV. NO.| _G]_

QUANTTYY THIS SEIDKENY:
SHIPMENT DATEI 9 - %-—‘?'—f
PART DBSCRIPTION: _ PIN

J .nmnmmmumuummmmmmmm
SHIPMENT, MANELY i ’ murnmla ™ T.I.
DRANING AND T.I. PURCH :

TI-NHTSA 7587
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m’r’-" Hﬂr" m" "n'lm mrllmml

0L ML .. T AT
&M

HLICHE Dreel.... BlD ' WU ITY. .. 108, A0

J.BL, Mrisioe
ELNED C, EEAAR Lk Memars
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RERPORT OF FPARTIAL IBR TESTING
FORD PASSENCER CAR
ELECTRONIC SPERD COMTROL
DEACTIVATION PRESSURE AWITCH

T PB/92/62

TEXAS INSTRUMENTS INCORPORATED
CONTROL PRODUCTS LIVISICH
PRECISION CONTROLS DEPARTMENT
34 FOREET STREET
ATTLEBORO, MA 02703

TEST o
| INSTRUMENTS b “:ml.lu‘::.ll'm e ::.; 3

TI-NHTSA 7530




1.0 GEWERAL 3
2.0 OBJEICTIVE

3.0 TEST PROCEDOURES AND REJULTI

1.1 CALIBBATIOH @ . ......--s;scrsvans veren &

3.2 WVOLTAGE DROP ... cormmer--anna-conznsn 4

3-3 IEEIIEE M EEEEEEEEEE R R N I B L FE = 5

3.4 TEBMINAL STRENGTE ..-cun-- vinsnsaasnvas B
1 4.0 APPENDICES _
[ 4-1 mrlnﬂm 4k B4 N A Fa o my EEEE &N dEamrd T

‘-2 Dltliﬂdz -------------- " EEEEEE LN 11

4.3 Data # 241 ...... .. ian feriaramaane sva 13

DEVIOE

TENT LOT NO.
mll'llll;rn-'l‘r ‘Ib:.s H.lﬂ'lﬁll:llﬂﬂlﬂm DO,
DAT —— msm“mq ATTLERORC. MA 0T708 [ PASK 3

TI-NHT3A 7391



1.2
1.3

1.4

1.5

1.6

1.8

1.9
2.9

S50
and

1.0

GENEBRAL

Customer: Ford Motor Company, Fassenger Car Brake Systems

Engineacing
TI Part Number: 7TP5L3-1
Customar Paxt Numbex: FR2AC-S3r324-AR

Specificationa: Ford Englnasering Specification
{dalta) ES-F2YC~9F324-AA

Data of Complation : 920413

Quantity of Units Testad: 36

Dizpositicen of Taestad Unitcs:

1.7.1 all davices ara retained under quarantina.
TI test number: 241-11-12

242-03-24
TI Presaure Switch test report numbar: PB/92/62

OBJECTIVE

Memcrandum ln Appendix 4.1 which axplains the acope, ﬁxtuni.
intention of thia partial ISR. A full battary of EE teats 1la
planned in tha near future to completa a full ISR submission.

All switchas ware tested to Ford Engineering specification
EA-F2VC-5T924~AA, sections III. BE. and J., with initial and final
characterizations consisting of III. A.
Appandix 4.2 and 4.3.

Eaw data is 1lncluded in

numbher

(dmlta}

o TET =
['TEETED BY MATERIALE & CONTROLE DG,
e e | e TRUMENTS W srmttaiis ove [iiss

TI-NHTSA 7592




3.1 GCALIERATION

3.1.1 Frocedyra: Calibration is checked at room temparature
uaing ambient air as tha pressvre medium., Calibretion
asttinga, as apacified con the part drawing, are actuaticn
{alactrical contacts cpening) at %0 - 160 psig, and
ralease {contacks recleosging) at 20 paig minimum. For the
purpoas of stabllization, actuation valuss are racordad
on the sixth cyole, after sublecting the awitch to two
{2) prassure cyclea to 800 psig minimum and back to zaro,
followed by threa (3) ocoyclas to 1.1 timem agtuation
pPreassure nlninum and back to zaro. Tha change in
continulty ia measpred while conducting 750 +/= B
milliamps at 13.0 +/= 1.0 wolts DC.

1t

3.1.2 Equipment : Custom TI designed and bullt presaunce
chack station, usming Eeisa Mcdal CM363635 preasuras gaga
calibrated on a ragular quartarly scheduie. Coatinuity
changs measured on custom TI designed and built squipment
megting the above elastrical parameters.

. 3.1.3 Initial Resulta: All 36 devices tested were found to be
: within aspecification.

3.1.4 Fical Resulta: ALl 36 devices tested were found to be
within zpecification.

3.2 VOLTAGE DROP

3.2.1 Equipment : Fluke Model 80208 Digital Multimatar,
calibrated quartarly, usad in conjunction with the
continuity aquipment in 3.1.2.

3.2.3 Final rasults: Parformsd on the Impulse devices only,
as a check of degradation of tha elactrical coantacta
during the powered portion of the Ispulse cyclas. All

valuas Ara aignificantly below the specification of 200
millivolts maximum.

TRST LOT N0, TEST
TESTED &Y
AFFROVED BT T MATEALALE & COMNTROAE

A EXAS Y] s
DATE n INSTRUMENTS ATTLESORD, MA 02700

TI-NHTSA 7393
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3.3 INPULSKE

3.3.1 Daviocas tamtgd: 242-03-01 thru -4

3.3.2 Frocedurs: Twenty four devices wers run on the Inpulas
Cest as apacified in the BS, with the exception that no
devices were run on the Fluid Resistance tast dua to time
oonatrainta. The cycle rate used waa actually 163 cyclas
per minute, again due to time conmtraints. All othar
pazramaters wexa aa aspecified in the KS.

3.3.3 Equipment: Thermotron model S-¢ Mini~Max anvircrnmantal
chambar capabla of -55 € +to +2000 €, bumidity
uncontrsllad, Custom TI deslgned and built cycler,
utlilizing Enerpak integrated hydraclic pressure source,
TI315 Progremmable Logic Controller, Moog serwovalve and
controller, Simpscn aignal generator, and oppesing-
piston fluid isolators, to produce a hydraulic-fluid
flow-type primary with a brake-fluid dead-end-typa
ascohdary terminatad with a 24-station manifold squipped
with internal heatars. Capability toc 5 Hz at 0-1450 paig
oycla. Cuatom TI deslgned and bullt 24 statlon Switch
Monitar Circuit which automatically stops the cycler in
the event of abpormal aswitch action, defined as
continuity change which does not track the sigoal from
the signal generator. Thermocouple readouts calibrataed

-- quarterly. 12-station inductive load bank, par the
schemmatic found in the X5 {frame 18 of 1B: figure 4.)
used in the last 25K cyclaea.

el

3.3.4 Results: All devices pasaed.
i
TENT LOT NO, TRAT TBEvicR
TEFTED BY
AFBROVET BY MATERIALS b CONTROUE [Boc,
DATE TEKA%H’]‘B * .I.'I'ILI!MID.. Ma exrod  [racE 5
FaRi e

TI-NHTEA 7394




3.4 TERMINAL, STRENGTH
d.4.1 Davices tested: 241=11~-01 thru =12

3.4.2 Equipment: Cuetem TI designed and bpilt fixtures for
gagihg terminal movement after furce application and for
application of impact wia a pendulum. Thiz sgquipment is
ragqularly used on the 57P5/77PS assambly lines in testing
to TI Quality Asasurance Speclfigaticna.

3.4.3 Rasults: All twalve devicas passed thes acceptanca
critaria found in the E5.

S
'\
TENT LOT ko, TEST DEVICK
TESTED BY
AFPROVED BY TEKHE MATERIALE & CONTROLE (Do,
BATR ey INSTRUMENTS AtTLINORG. wa i [Pame

TI-NHTSA 7595




Appandix. 4.1

Mame zandum
E —

i Y
THET LOT NO. TEST e
TR¥TED OY
AP EROVED WY TExAS MATEAIALE & SONTAOWE [opo.
AATE ~Efafialy IHBTHUMENTB Q ﬁml-l!m b [ -
ERN MM P
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MEMORANDUM
9 April 1992 - Pages 1 orf 3

To: Bruca Magroff Ford Mokor Co. Fax: 313=-323-1524
CC: Dave Czarn TL Daaign Eng. Sapv.
Nomh ¥Frada TI Fleld Saleas Fax: 313-553-1873
Elaina Rosg TI QRA
Fe: BSteva 0ffilar TL Dasign Eng.

RE: ENS3 PARTIAL ISR / VALIDATIOR PLAN FOR F2AC-9F924-AAN
I N I e -

Bruce, it ia my underatanding that wa’ll ha pulling togethar an ISR
packaga for your perusal during your visit te cur plant on Monday,
13 April. Thia package will ba wasaentially based upon similarity
to the F2VC-9¥924-AR ISR, since only twoe compenents will ba
changing. Thoss twe components ars the presaure-aenaing ¢isc and
the molded plastic bame (switch houaing). The bass will undergo
B Pirst Article Inspaction (FAI) which is a detailed study of all
print dimensions, and material certificationa from the manufacturer
will ba included. Balow you will find detall of tha ES tests which

will/will not ba completed for tha Partial ISR (from ES F2VC-
SF924-3A4) :

1iT. A. Calibration, B, Voltage Drop, C. Current Leak, D. Proaf.

Only the Calibration test will be parformad on the 24 davices
undergoing the Impulag tast (E.) balow.

III. E. Impulns.

A complete 500,000 cycle Impulae test will be perforned per the ES,
with the e=ception that no devices will uonderga the Fluid
Resistanos Test (M.) beforahand. The Inmpulse tast ig an excellant
test of the abllity of the antire devige to withatand mechanical
(pressure) oyolas copbined with electrical loada at slsvated

temperatures, and is a key tast to validate the pressure-sensing
diac,

TI-NHTSA r597




MEMORANLDDHM
g April 19%2 - Page 2 of 3

I1I. ¥. Burat.

Changes to the base and diac should have ne effect on burat
PREformance.

II1. G. Humidity, M. Fluid Resistanca.

The new basa material, Genaral Elastria ¥oryl GITX A30, haz baan
tested previcusly by T1 per Ford ES P3AH-15D594-AA along with =&
host of other enginwaring plastics. This CCD B8 includeas Humiaity,
and Fluid Resistance tests which are similar to the tasts called
out in ES F2VC-9T924-AA. WNoryl was found to pams all tests.

I1I. H. Salt Spxay.

It has been deemed unlikely that changes to the base and disc would
have any effect on salt spray performance, Bear in mind that the
Fluid Reaiptance tast invoked above included a saturatad asalt
apluticn, helping to prove taat chemical attack will not ba an
issua; fuztharmore the anviroomental sealing ayatem hias not bman

changad in any way providing confidence that salt ingreas during
selt apray testing will not be an issue either.

. ITL. I. Vibration.

Changsa to the bass and disc should have no saffect oz vibration
parformance. )

IIT. J. Tarminal Strangth.

Tha Lerainal strangth teat will ba performsd par tha ES, with the

exception that no devices will undergo the Fluid Hesistance Test
(M.) baforshand.

III. K. Vacumm,

Changes to the base and disc ahould have no affect on vacuum
parformanca.

T-NHTSA 7598




MEMOBRBRALHDIDM
8 Apxll 1952 - Paga 3 of 3

I1I. L. Tamparatura Cycla.

Extensive thermal characterizaticna have been performed on several
materials recently, including the Celanex 4300 FPET material
prasently nsed on FZVC-9F924-AB, aa well as Ultem, Noryl, and
Fortron. whila these rasnlts are presantly undocnmented
officinlly, the consistantly higher performance of Noryl in terms
of dimansional stability relative to Celanex during theas Eoats
gives high confidence that changes to the bass should have no
affact cn Thetmal Cycle parforgancs.

q2 0809

TI-NHTSA 7589




Appandix 4.2

Data 4 242

TEETED &Y
= HATIHI-M..EH‘H“L. | DEWE,
LI |Iumuum* aTruasco e arm_jeReE
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Appandix 4.3
Data # 241

DV I
TENTED BY
ARPROVED BY Texas WATERIALS & CONTROLY - [Bac,
;ﬂ:%___m‘i INETRUMEN-I.E Q ﬁmw“i - ) T x
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PRESSURE SWITCHDATA parn 71605 TEST NO, _ 2 /- i =27

P —— T T
TEvICE - N DATIRECLUESTED | AEAURETED BY AEOUAETED COMSL,

}'};’?: Bray sl 7o ve COFEF by DATE
FOAMED BY TFATE BTART DATE COMFLETID | AMPROVED BY
ok Dieer ’ LA LT e ———
PADLECT TITLE: J:r 4 enlre
CLAF TG R

FLUmFORE OF TEIT: Plf ooy Ao o faje- é!‘ ta f"'l’ e o f.'ﬂ/! T #

;'““"""““" Lredac tn duitd 9200 eV sgfacad steryl decer oad
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Appeandix 4.1
Aleart

WOT M

EITED BY
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