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i TEXAS INSTRUMENTS INCORPORATED,

AUTOMOTIVE SENSORS & CONTROLS

DOC.TYPE: EUMJTYABSURANCEMATTDN IDDC-HD QAS 204 REVISION: R

TITLE: ACCEPTANCE TEST PROCEDURE FOR REFERENCE | SHEET | OF 10
: TTPS PRESSURE SWITCH n ONLY DOC. 508130
Ahugys ol the Mt DATE: (OA0
' Jaritic bty upe,
PREPARED BY: B. Gildas : 1. Watt
DISTRIBUTION 17 12 10 [* 13 (% |7 | AL ] () W[m[a]t
14 IURFOSK:

To document procedores for TTs 7TPS peassuee swiiches that meet requirements st forth by customar purchese
ortere and enginesring srandards.

0 COFE:

This epecification establishea the inspection criteria, mathads, stendards and reaction plans for the inspection of
the 77PS prassure switch,

34 REFEAENCES:

Al QA 05 2 01 -- QAS Preparation £ Cantrol Procedure
12 T Cumomer PAN's — Seo Pam 5.1 '

49 RESPONSIRILITIES: X
4.1 - The Quality Assarance Magagic, or hat individual having dabegated rasponuibility for this product or
proigrans, shall samwe that this dosnmant {s reviewed b accordance with the raquirsments of QAS
Preparafion & Contro] Procedun (QA 05 2 01).

42  The designated Quality Asnrance Inspection &mmmilummdhhformmh;mnmu}mnﬂ
procadures set forth in this document are complied with,

54 GENERAL FROCEDURE:
11 ﬁllupldﬂnltlmluppilublltodlprodnﬂmmlmm

ILEN CUSTOMER PN —  CIETOMER

78Il FIVCSPS4AR  Fond

msl2z Ford

7PSL23  PELCOFSA-AA

TIPSLY-l  F2ACUFOM4AA  Fond

T7PLS2  FDCOFS2eAA  Fond R

TPSLIZ  FIRASFOI-AA ,
TPSLI3  BTASPOZACA  ToRkw

77PRL34  MSK 10030 Land Raver Defender CUNHDENM |
TIPSLA|  MDASFIAA  Ausnlln :
TTRSLE|  GAIASPEI-AB Auginalia :

32  Unlex otherwise noted ull whplﬂ.l allew z=ro defbots (reject on one defect)
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TEXAS INSTRUMENTS INCORFORATED,
AUTOMOTIVE SENSORS & CONTROLS

TITLE: ACCEPTANCE TEST PROCEDURE NO. 208

7785 PRESSURE SWITCH SHEET Z OF 10| REV. R

53  Ewery effort ahatl be made & employ stadstical methods (X & R Chart, pre-control, m}toummpim
procedt contred after capability has been demonstrated.

54 A route card shall ascompasy sach mmb-lot of meterlal, after it obtaing idantlty,
¢ The route cad shall Indloste the part mumbet, job dewsriptin, dats, and operstar nambet.

3.5 A lotisdefined ss that quantity of devices which I homogeneoss, A Lot shall it excssd 8 hours of
production or 4000 devices. 1f ane duy's production excesds 4000 davices, pub-iet numbers may be used.
A meb=lot of the same shift's production will ba noted with  letter el will not sxceed 4060 devices.

56 Uummmmﬁna@utmmllhwﬂwnmmmmnm

57 Final inapection will be accomplished in sccoriance with Sectlon 6.0 of this QAS. A Raject Notice (Form
Number. 5341) shall be isitistec and the applicable reaction phan will be initisted,

58 Spocial Inspeotions and Requiresests wiil be scoomplished 1o soocondance with Bection 7.0 of this QAS.
59 Ralinbility testing will be accomplished per Section 8,0 of this QAS.

HMW

Thufniluwhgmpmﬁnuﬁllbemmlhhd on completed devices. When a discrepancy is encoumtened,
Quallty Eoginsering wifl be notified by a Reject Notice (Farm 5341). Tear down snalysia or other mesns will ba
employed to ascertmin the cause of the discrepancy and to define what corrective sctions will be initiated,

6.1 Dot PYRAsice TRser Inapediian
Five (5) devices per box.nlmd at random, will be visally chacked for

Code - Legihility and correctness of code.

Crimp ring and haxpart - fres of dmmts, nlmmmmhnimmmm.
Sensors to be free of metallic flakes and alivers.

Chack basa for comcky, bent or deforeed terminals and hlluu'budlutl.

Recond results cn "lnspection Log Shest”

Termninal location with cunpecton or go no go gage.

Polarity kay - correctness of location.

Check threads.

§.1.1 For T7PSL3-2 aply: Measure 10 picoes per Lot of dinvamwlon 420 min (podnt to point on hex),
Using the thin end of the vernier jaws, the dimension mvust aot he leas than 617" at the Jowsst

underfill point and not loss thaw 620" mensired at the highest cross-cornes point.
{See visual aid) i e - o—

CUNFII]EN'I'IAL

TE-NHTSA 014445




TITLE: ACCEPTANCE TEST PROCEDURE

TEXAS INSTRUMENTS INCORPORATED,
AUTOMOTIVE SENSORS & CONTROLS

77P3 PRESSURE SWITCH

SHEET 3 OF 10| REV. R

DOC, NO, OAS 208

62 Packing

Check all shipring iabels for curreni Eaginsering Revision number and ensure cormect costomer part
musnbar is ¢n label and device. Enmure [abals on box are in eorrect position end beglble. Auditing
fraquency of packed deviood 1 be set by Qunlity Enginver. )

740 SPECTA

mmlmwuuhm-.mmmmmmﬂmmmm Rewults will be usad ns

- the finat lnspection for thesa attribotes.

Note: Those apesific tests which require a hydraulic scal to the baxport must have an O-ring fitted 1o the hexport;

.5~ impulse testing, proofburst tosting.

Use sppropriate throwd ndapters where mnd Ifm.

7.1

713

114

Calilwation
?‘III

Current Loakage
712 .

Calibration
(AR

Di=nsiomal
114

Term, Strength
1.1.7

{

712

3

Ja4

Frwtion
.1}

Y

Bursat
715

CONFIDENTIL §
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TEXAS INSTRUMENTS INCORPORATED,
AUTOMOTIVE SENSORS & CONTROLS

e ————— = = e e e e g
TITLE: ACCEPTANCE TEST FROCEDURE ) DOC, NO. 208
7795 PRESSURE SWITCH SHEET 4 OF 10| REV. R

7.0 Callkrotion/Voliase Do (ASIOmIES)

Nine (9) devicea from sach disc lot will bo 100% septed for actastion, relasse, and voltage drop
ueleg ‘T autometic test aquipment.

mumﬂlummmmmmhmmmmmmmMnu.u-
.0 YD,

mmmﬂldmhmmwﬂlmmnmmnmﬁmdmm
drawing.

The rate of pragsure change (ramp-up, mmp down) will be 30 paifess.
The voluge drop across the contact aren is sitomatically checked by the test squipment.
The voltage drog will not oxcesd 200 mV with a Tﬂﬂmlﬂﬂmﬁmfmwmm

Dhwvices which fafl ot ba segregated from scceptable units and sppropriately identified by
CRIEGATY.

anhufhuﬂhﬁullndwlupdrnpmm be maintsined bry Inspection for 2 yean.

NOTE: The atomatic prossure toater provided screed Indications for actuation, relesse, diffnantial
plus voitage drap s0 discrepancies can by categorizad.

7.1.2 Current Losksgs

Four (4) devicea por sample of nlna (9) will. be massured for current leakmge. The current |2akage
is to be moasured with S00 volts, 60 Hz alternating ourrent applied. The current leakage |e to be
checked as follows: NOTE: 'TT automatad test equipment is usod to sccorpplish this test,

»  Betwesn the switch lands with contacts opoa.
» Botwoen the lead sad switch housiog with coatacts closed.
+ Batwean sithir laad and switch homsing with contacts open,

Fnrlntmul.lhum-ndhdupum shall not excead 0.1 ntllizmpere. Racord resuls
an inspection characteristic data cheet.

713 Lupubsec Tos

The prossurs medlum shall be currently leased brake fluld. The switches will be aycled to
100,000 cycle.

NOTE: Upem completion of impulse testing, the switches are to be tested per Pern. 7.1.1, 7.1.2,
7.14, 7.1.5. Record results on inspection charscte:ictic date shawt.,

CONFIDENTIAL 1
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[TITLE: ACCEFTANCE TEST PROCGDURE
778 PRESSURE SWITCH

TEXAS INSTRUMENTS INCDRPOMTED,

714  ProofTost

1.5

TLé

Tha tast is to be conducted using power steering fukd or squivaient as pressure madium. Test
pressure b1 to be isolxted from pretsure aourse aad hold for not less than 30 sesonds. Forfot -~
socepiance, tha switches shall not show xay svidence of vil Imkege, sespuge or drop in pressure
Poater than 62.0 paig. Record rosults on inspection log. .

Mmﬂbﬂqnﬁmwpﬂmﬁwmmm
P/C 3000msis LT 40{Kinslg

TTPSL2-1 TIP8LY-
TTPSLI-1 TTPBELI-3
77P8L3-2
TTPSL3-4
7TPSL4A-]
7TPELY-2
TTPSLS-]

NOTE: Ummnphﬂmﬂ’mmhmtmmmﬂﬂmmmwh

-mummmndpw With this sxception, all odeer test samples shall ba
. serapped after sesting. '

BunTox

The barst prassirs medium shall be pewer steering fluid o squivalent. The switch is to be
pesssurized to 7000 paiig sod hald for 30 seconds minimum. For sccoptancs &fl switches wiil not
mmummwmmmmnmm Record dute on inspection
sheratteristics datn sheets.

Note: Samples used for this teet must be scrapped after teating i completed.

: .

Four (4) devioes from sach diac lot, pliot will be chocked for dimensions as follows:

+ Longth ' (wee Envelope Drwwing)
¢ CrimpRing Dis. (s Envelops Drawing)

e Hex tsew Evelope Drawing)

Thread (torqus wrench go-no go) par anvelops drawing

43 o . CONFIDENTIAL &

Coonedior and dimensions {par print)
Taemlnal lecation and dinensicns (go gages)
Note: Regond resulis on inapection kog '

T-NHTSA 014448




_ | TITLE: ACCEFTANCE TEST PROCEDURE

TEXAS INSTRUMENTS INCORFORATED,
AUTOM SENSORS & CONTROLS

77PS PRESSURE SWITCH

- T.1.7  Iomimal Strength :
mmﬁuﬂuﬂmuﬂhﬂ.ﬁﬂllhﬂm&rmiﬂm
' Thmﬁnhﬁd!hmmdinlwh!hmuu“

Apmdlﬂmnhﬂmhrnlbﬂlh{.#li bt I.ﬂmlmplutfmuhﬂulwluhhnmn;um
oounsolor end, perpendicular to the contor line s of the wwitch,

(A m

Thml’mr[-l}#vhulndm? 17 wiil be tamed for push ot force. 'I‘I'himuhuwiﬂh
nﬂnﬂldhhtlhndwﬂlmm

- For accuptamte, the teimainals will withatend & 20.0 Iy axiai push foroe.

. ummhumdﬂ-mﬂ-mmhm for callbration, carrest loakage, sad peoof

* For lot acoepiance, sll swihiclies shall not have any terminel thlhiﬁumﬂmutp-iu
defined above, Record resulty cn ingpeotioa log.

All safvage ateria] will be inspectad prior to usa, Ten percent (109%) of tha sal vage paris or subaweenblles
will be inspected to determine that they conform o print apeolfiostion of sagiosering standand. A daffct
requires notification d‘ﬂnwlmwpmpl.ﬂubjlwmnuﬂumml}-ﬂlw
nfier sormective astiod, _

8.1 Rakability tosting will bs sccomphished par the following sthadule:

DPEITRT FREQUENCY* MIN.LEO.
Humidity 6 ar . PO0~=72
Salt Spray & ¥y PoD=72
Vibration [ X¥r P40 T2
Vacusm ) ¥y =72
Tamparature Cycle [ ¥ Po0=72

CONFIDENTIAL

TI-NHTSA 016448




TEXAS INSTRUMENTS INCORPORATED,
AUTOMOTIVE SENSORSE & CONTROLS

-—._.—u—u—'-_l_l—"—'—"_-—_—
T TITLE: ACCBFTANCE TEST PROCEDURE « D, OAS 208
7795 PRESSURE SWITCH _ 7OF10_|REV. R

32

NOTE: Addttionat reilabliity testing may be sccomplished & sssure product canformance.
* 2vr., where the reliahility testing will be accomplished during the first and secnad halvas of the year.
Relisbility testing may be sccomplished with swhishes tiat are simflar in construction and functian; o.3.,

B7P5/5TPS/TTPS/52PS, whereby reliskility testing of switches in theee families muy be nlndtﬂﬁllﬂlliih

requirsment. mmummﬁnmmmmﬁmm
B7PS/STPS/TYPB/52PS serriwe.

'mmm
52,1 Humidity

8.2.2

323

a.2.1.1 Mount the switch in the test port in a bumkifty chesmber, Curreritly relansed mating
clecirical connector must be inptalled before start of seat.

8212 ﬁlhlwtﬂu svritch 10 ton (10) continuous humidity cycles s follows:
»  Raisw tweperaium to 65 + 1/-20C over 2.5 bours: at 90 - 989 ralative humidity.
» Hold 3 hours at 65 +10V-29C st 50-98% rolative Inimidity.
= Lower tempersture io 25 + 10/-29C over 2.5 howrs; at 30 - 98% ralative humidity.
22113 Accspiancs Raquireqiegly

Within 15 shinurtes sfher eamnplation of tha tenth hawmidiey svels, check the switsh to 7.1.1,
TlZand 714,

3214 Hmmﬁmlndﬂ.ﬂunwn%nmmmmt Seotion 7.0, Pana.
711,712 and 7.1.4. ]

Sah Sorwy

£322.1 Moust the mwitch horizontal in the test port in a salt speay ochambae. The currewtly relsansd |
muting electrical coaneceor xnd wirlug muwt be lnstalled prior to start of teat. '

- 82:2.2 Exposo the wwitch sesembly to 72 hours of mit spray per ASTM B-117.

8223 After exposimy, chieék the switeh 1o 7.1.1, 7.1.2, and 7.1.4, wring the procsdure cetahiishad
in anch pection,

3224 Noaconformance is defined as sty switch not mesting the critorda In 7.1.1, 7.12, md 7.14.
Samples used for this test must be destroyed after xll testing In compleied.

Yibpion

823.1 Mouot the rviich in the test part and attach hmﬂy:ﬂuﬂ llﬂl;tllﬁlﬂl
commecior before the start of st

mawrsaossso  CONFIDENTIL




TEXAS INSTRUMENTS INCORFORATED,
AUTOMOTIVE SENEORS & CONTROLS

TITLE: ACCEFTANCE TEST PROCEDURE DOC, NO. 208 :
77PS PRESSURE SWITCH BHEET ! OF 10 |REV. R

Lid

B25

8232 Switchos ara i be vibrated in all 3 planas with ebectrical contimrity belng monitored during
thw entire teut. Vibration woats are to be conducted Itmnmumpmmulln] brake flmid,
srubieut air, or squivalmt we the pressure madium.

8.2.3.3 Internal prewore shall b maintnined ot xmro kP when the switch ia in the closed position
and 1.1 times max ectuntion preasure shown on print when the wwitch is In the open
position.

1234 Vibrate the pwitch 1.5 mm displacenent {poek to peak) whils varying the froquency
uniformly from 5 to 50 fo 5 He over 8 3 mimuie period.

8.23.5 Vibrate the switch in allemste one-hour periods in the open and closed positions fnrnmal
" of Bhours La sach plime. (Total tast time is 24 howr.) _

4.2.3.6 After the entive vibration sequance, check the switchsa to Sactlon 7.0, Farn. 7.1.1, 7.1.2,
and 7.1.4 using the procedures extablished ir esch seotion.

B2.3.7 Nonconformance is dafined ne any evidence of keakage or sny changs In cloctrical
oontinaity’ Hscontinuity during the vibration cycles, or any switch nol meeting the oriteria .
in Section 7.0, Pare. 7,1.1, 7.1.2, and 7.1.4. Samplea mdﬂnrthintumuthw
aftwr all testing s comploto.

Ycumm

3.2.4.1 Mount the gwoch in the test port. Vacuum vests are to be conducied at room tmpemire
ualng mnbiant air ax the pressure medium.

1242 Subject the switch o 5 cyales of vacuam from wrmoapheric praunars (760 mnHg) to an
absolgte pressurs of 3-8 mnig. Maintaln the vacunm for & pvlninan of §0 seconds.

£.24.3 Check the switoh to Sectlon 7.0, Para. 7.1.1, 7.1.2 and 7. l.iunn;ﬂuprmdmﬂlh[klud
in sach section.

5.2.4,4 Nonconformance |s deficed se any switch not meeting the crhierls in Soction 7.0, Para
711,712, and 7.1.4.

* Noty: 3 mnHg = 0.058 psl = 0.400 kP2
§ mmEg = 0.115 psi = 0.800 kPa

Temparshge Cvple

8.2.5.1 Mount switahes in test ports; test to be run waing curmently released brake fluld,
Ropeat the following procedure 25 times.

82,52 Lower the switch and fluid tempersturs to a1 Jeast -409C,

CONFIDENTIAL
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{ TITLX: ACCEPTANCE TEST PROCEDURE

TEXAS INSTRUMENTS INCORPORATED,
AUTOMOTIVE SENSORS & CONTROLS

77P8 PRESSURE SWITCH :

B.2.5.3 Cyclathe switches tan timex at 10 secands/cyele. Ope cycle consbsts of a pressure vaciation
ﬂ‘ﬂlﬂ-!?ﬁkﬂﬂ{ﬂ-‘ﬂpl}tﬂ.ﬁ_!!-Iﬂ,ﬂ!ﬂl'ﬂ{ldﬂﬂ—IHHI'"I}. .

NOTE: m'm_nnpmudnln-udtmh.
§.2.5.4 Ralse switch flukd temperatore o $8°C mininmum,
§.2.5.5 Repeatstep 82.53. '
8.2.5.6 At comgletion, check switches per Section 7.0, Paca. 7.1.1, 7.1.2 and 7.1.4.

£.2.5."1 Nancoaformance in defisied as any svidence of swisch fluid In-lhnﬁ.-umwnm
meetlng the eriteria of Sections 7.0, Pamn. 7.1.1, 7,12 and 7.1 4.

2.0 ADDITING

9.1

92

923

To provide unifom uad systerostic procedures for conducting sn madit for a single operstion or an eptire
prodoct line, Aodlts will be conducted & eomire sll operations we in sontrol snd being performed te the
latest manufhctiwing standards ead procecdures snd comply to bath Internal and customer drawings and
specifications.

_ Th insructions for sonduoting an madit will be found i QA-17-2-1.

A.
B
C.
D.
E. Bilueprims
F.
Q.
H.
1.
S 5

Rermte Carda, comirol charts, lnspection characteristics, datw sheuts, test forma, lsboratory test reults, grge
repeatablity studies, and anginesring specification test owtbods nrugt be etained threugh the ourrent model year
and for onw year thersafbir, All records will be avallsbls for review by customers snd copiss of individum) records
will ba feraishad upots eqoest. All resands should be properly organlzed, flled, and peparated by manth.

CONFIDENTIAL
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Ammggm MLE : -
msmmm 10 OF i0_ | REV. R -
A = 4.0 Spacialln = 04/11/92 | Rose |
B Mkﬂph!!-mm Added new part manbera 1o 092392 Rose
covar shast —
R | Added Pare. 1.0, 3.0 sad 4.0, Feformatted and reumbened the 06/0%54 | Row
- rematning paragrapht o camply with 180 001 requinements —
D msm-%mmgm 12/02/94 Rose
E 10.0 - =All meords shoold be ..." 12/06/04 | Witt
F MWW%W- “Adaptors™; Pare 8.0 — Addad nots en 0272905 | Rom
G mmns-m of 03ARN5 | Ross
 _H Firn 7,1.4 — Added et aliart — 0426093 | Reowe
] Added 6.1.1; Replaced threed aize spectho In 7.1.6 With 'see mty. 06/09%5 | Rose
Wy - _
K Changed Precision Controls Department' 16 Precislen Controls 1172093 Rose
: Business'; nmpd Test Formet under 7.1; Raglaoed 'hlld‘
with *‘packing’ vader 7.0 L
~5 e o o
M. Gnnh‘nhhdm‘tu‘ﬁmSm& 0371497 A
Eutmh'
' N "[7.1.6 Remerved sctual dimeasicns; Rapinco with refeconce 500 0370558 | Rom
Enw hid .
0 TP Fam 3, 051898 | Rom
P Saat, 5.1 prr——— T phn 7 wmmmsn- 1071558 |. DH
Added T1 p/n T7PSLI4 to sect. 7.1.4; changed distribusion _
R Osopral Update_ QA0 | 1 W |

-
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Prom:

Sant: Thundwkmﬂl.iﬂﬂﬂﬂ:ﬂm
To: Laonand, n

Cex Gildea, Robart

Sublect: FW; T7P8L3-3 plrhfrnlrm
Kawin,

' Easad on the attechasd wrd given that we mughly aMU of the TTPSL3-D, actual fisld qual perfommancs
Mhnnwhmunnlllu mmlmﬂ?ﬁhmrhﬁmw CYDd. by pom

For your rﬂnm. ﬂuc‘fﬂmmlmhﬂnn imue refareed to ln contamimation that occurned at wwmm plart (orme
apeciic Boech assembly plant). The ius wis & discolomtion of ona of the teminals. Upen detaded analyeis, there was
& daterminatian that chiorine wis somehow prasamt. Givan that wa ship the part to mors than el a dozen oiffsrent
MyphnﬂmluhnﬂntﬂﬂpmmﬁﬂMMrpmmﬂuhmmMMumwm
Mphﬂuurﬁhmlmﬂmmlhﬂhmunfﬂupmﬂmmmdﬂmtwhluhhpmbuhlytl'umnmwdid
not gt dinged an ppim for thia one).

Ralstive to CYIH, uywwllnnu.thuu.ndmurﬂuundﬂnnmmlru:poﬂmﬁhlwufurmlmmpmmlmdmwr
tecility.

Alsa of rote, for your refarancs, the isaus with that ed to Ford recaling vehickee &0 roplaoe wwitches wag eclated 1o
pasacars which ulilized the 77PSL2-1 and not tha L3-3. Howavar, It js ae & result of this incidest that we will no longar take
oh new applications which resutt in constant power being applied to aur device even whan the vehicie i net running.

Hopatully, the above combined with the attached provides anough Infermation for you hﬂmﬂh C-T. rl'ﬂhldwlittd
furfumaliﬂlmmmlnmhlﬂmnm-mrhwh As a reautt, Bob and | ki the best we could to
piscs togethar some pavtinant Information,

Asgards,

Charlle

Charfas L Do?h

o-dougizad Bt oom

(5G8) 236-3857 (F)

{500) 230-1598 (K}

From: Glkdea,. Robert

[ Thumday, Mesy 18, 2000 10:83 AM
To: Douglos, Chevias
Subject 77PRL3-3 perfomrmanoa
Chaddle,

. Tha following s the datz dafing basic fo 1857.
~1867: 1 ciwios from Tokiao for no continulty.




1998: Bosch contamination lesua, don't belleve we 100K Ay parts bask,
1694: 2 devices from Basch. 1 for no continully and 1 for sxpossd Kapton. The axposed Kepten was dabris iom the

tabla, polhing & do with the devios.

2000 Out ¢f round metal 1o metal sasl. 'Wa
the customer .

Rregurc,
Bob

rajected B42 panta through our own sor. We onily had 4 parts retuned from

Ti-NHTBA 014483




? -naﬂ M= 001685241 FR-zr.z TO=ZI2 BENT=O0/00/00 12100 AM
S§miis Twl DIVECGOSD CC=00101 BYmZIIZ AT=0L/04/94 02210 PM

Tﬁl BEL INDA ?MHELL BSYR

~ Copy! MATT SRELLERS - MSE2
CHRIE D WAGNER. CDka
Froml AZIZ RAHMAN ' I1Z

HHHJI '??’PE!Q?F'E OFEN ITEME

i. :mx IHH.I.EE TESTING OF 77PEL3-G»

THIS TEET WAE INSTITUTED A8 A REBULT OF OUR &6-D
INVERTIGATION INTO WASHER/CONVERTOR BINDING SEEN IN FIELD RETURNS
DURING 3-4Q793. THE 8~D CORRELTIVE ACTIONE CALLED FOR A DUAL MATH
APPROACH TD RESOLVE THE ISSLE. THE FIRET STAGE, TIGHTER CONVERTDR
MUTTON. DIAMETER CONTROL HAS BEEN IMPLEMENTED. THE SECOND BTADE,
CHANGING WASHER OHGMETRY IB ON HOLD PENDING RESOLUTION OF TOOLING @
IBBUEE. THE IMPULSE TEST WAS “AN INTERIM® CONTAINMENT ACTION, UNTIL
THIS TOOL CHANGE WAS COMPLETE. S0 IN EFFECT, WE STILL NEED Tﬂ CONT INUE
DOING THIE TEST. THERE MAY BE SOME WAYE IN H'II'EH WE CAN ALLEVIATE THE

. LINE-LOAD WHILE STILL MAINTAINING THE CONTAINMENT INTENT IN PLALGE.
I HAD TALKED WITH CHRIS REGARDING THE POSSIBILITY OF CHANGIND THR
IMPULGE REQUIREMENT FROM “EVERY LOTY TO "EVERY WABHER LOTY.
CONCEPTUALLY, THIS SHOULD REDUCE THE NUMBER OF LOTS SENT FOM IMPULEE.
PLEASE l:LUEE WITH CHRIS & MATT TO FORMALLY IHFLEI"ENT THIB CHANBE.

2. 100% VACULM TESTING OF F7PELA-1, 5-2 & &-1.

: THIS TEST WAS MANDATED BASED ON RESULTS OF INVEBTIDATION
INTR FIELD FAJILLREE OF THE %-2. S-2s, 4-1s AND 4&-1m ARE UNDER HIGHER
LEVELS OF VACUUM IN THE FIELD THAN OTHER CCPE SWITCHEE. IN TO
PRECLUDE OPEN CIRCUIT CONDITIDN AT A HIDH vACUUM, THE CUP DESIGN WAB
CHANOED TD PREVENT EXCESGIVE SLOP IN THE SENSOR FACKAGK. THE ADDITIDNAL
BURDEN OF BEIND “QUIET™ SWITCHES DOER NDT HELP THIB CONDITION. THE VACUUM
TEBT DM LINE IS BOMEWHAT OF A BELTS AND SUSFENDERS APPROACH. THE CUP DEBION
CHANGE DID REDUCE SLDFP IN THE PACKAOE, BUT THERE ARE OTHER FRODEDBD
VARIABLEE { E.O. CRIMPING ) WHICH CAN CONTRIBUTE YO THIS FAILURE MODE.

IN LIGHT OF THE RECENT “RATTLING" ISBUES ON THE L®-2 , A CLABBIC BIGN DF

[EXEERIVE CLEARANCE IN THE S8FENEOR PACKAUOE, I DO NOT RECOMMEND REMOVAL OF
- THIS TEST. WE NEED. FURTHER BTUDIES TO FI.I.L‘I’ COMPREHEND THIE RECENT .
RESURDENCE OF RATTLERS. ON THE OTHER HAND, IN VIGW OF- INCREASRED  CUSTOMER
DEMAND FDR THESE PART NUMBERS, WE NEED TO FIND AN EROONDMICALLY -SENSIELE

- METHOD TO PERFORM THIS m‘r:m. UBE OF AN AIR ASSISTED DRIVER WILL
REDUCE OFERATOR FATIGUE. WE BHOULD ALSO LOOK AT POSSIBLE INCORFORATION
OF THI® TEST ‘IN THE FINAL TEHTER. FLEARE CLUSE WITH MATT, R&M OND
MECHANIZATION Tﬂ D‘ETEH‘II'NE IF WE CAN INDEED DO THIS.

3. EIIT?FE EHIHP DIE IHTEHGHMEHBILITTI

THE: ONLY HIBTORY I HAVE MERE, I8 THAT DURING INITIAL VALIDATION
TESTING OF THE 77PS PROGRAM, SENSORS CRIMFED WITH THE 52FS DIES EXHIBITED .
EARLY LIFE FAILURES WHEREAE SENBORS CRIMPED ON 77PS DIES REACHED
ACCEPTABLE CYCLE LIFE. THAT' IS HOW THE SWITCH WAR APPROVED BY THE :
CUSTOMER, AND THE DIES® STAYED. AT THIS STAGE OF THE OAME, IN LIGHT OF
BERIOUS . CAPACITY CONCERNS ON THE AMI, WE BHDULD REVISIT OUR ORIGINAL
ASSUMPTIONS. 1 WILL CLOEE WITH CHRIS TO PUT TDBETHER A GA&ME PLAN TO
ADDREBS THIS ISHUE AND COPY YOU ON OUR TEST PLAN/SCHEDULE. THlHTﬂA 014484
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“Tear Drop” Inlpllﬂ Tost (Secileon 3.1.0}
. Decamber 23, 2000

Purposs:
; : The objsctive of this test s to compare the IWe of "tear dmp'thphrqmtn'nunh.rw
- dlﬂhrlnml whan prsaaure wdld per tha Ford spacification.

' | . Procedurs:

S 1) 180 77PS presaura swiichas were bult. Sinow [t Is not poduibla to determiine which swiiches have
o "tagr dropa” ang which ones do not have "tear drope” without cutting the switch opan st the hax,

' ' mmmumlmm Ess Btap 5.

2) Ewitchas wars sxposed 1o pressure cycles in mmulruhmp-wmud-nnldh Ford

Enginsering Specifiostion E8-F2ZVC-0F24-AA. Since the cycling aquipment is only cepsble of
mmmm-nm.ampdﬂm-umn

|3) Switehas wara to ba run to faliure or 1.5 milion Gycles whatever occurs first. The Ford
Specification requires 0.5 million full-ecale presaurs cycies.

- |4y Folure e defined as & swikch that lseks brake fuid.

- ' 8 Upnnfﬂu‘wnndﬂngtﬁnﬂunwduﬂﬂrﬂ“mimﬂﬂhmﬂhhu“
L : : . ot off In & manner that mads ¥ possible to view the dhiphragm. Whils the diaphragm was il
: _ compresend, ummmwmrhdwmm-d-ummm
sesamibly. The number of swilohes with “sar drops” wers determinad.

Resula:
Group #1:.

Bwitch falled:
1II133I1HB¥HI‘I#'II-'W

' ﬂmwltumm # with "tlu'chpl' ﬂﬂmﬁ'l-rﬁﬂt'.

Group 912

Switch falled:

11 4t 1,12 milllon oysies “tear drop”.
e ' : 1 at 1.37 miion oycles no “leer drop”
t . o t at 1.41 milian oydes no “teer drep”
: 1 ot 1.42 milion cycles no “teer drop”
2 at 1.3 milllon cyshes no “lear drop®




"o aPemfirl T T

it

Group
Ewiich Talled:

Zars feled bafore suspansion.
50 wars susparied st 1.5 milllon cycles, 12 with “tear drope”. 38 without "tear drops”. -

Total for all 3 grovps:

180 switchss run In total{ 100%).

143 wara sugpendexi at 1.5 millon (98%). -
31 with “teer drope” (21%) of the 150.

118 without "tear drope (T8%) of the 150,

7 fwllurwe befors 1.5 million, 2 with "teer drope” snd 5 without “ear drepe”.
Of the 180 awitches, 31 ware four to have "tear drops”, and 118 wers found 1o hsve no “tesr drops”.

Conclusiona:

No significent differances In time io fallure or end of M could be-seen Setwwen the switches with “tear
drops® smd switcihes without “tear drops” when sxposid to the Ford specification, The populstion
consisted &f 21% “tesr drops” and the tallures consisiad of 25% "tear drops™. Given the sample elzes,
thare appesrs to be no significant difference.
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Ford Brake Test Data
1642 Touwn Car WIN 1LNLMS1\W3INYSe2083
P -A
2000 1.0
—————————————— —.1—--'— -m
3 .
0.8
-
- 0.7
H0.6
. .5
- * -
= . - 0.4
- ™ - - ®
L
0.3
—— Front Breke line 0z
— Rear Brake line
— Daceleration 0.1
| 0.0
200 300

Brake Podal {lbs)
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Option 1:  Use the standard m unmodified, and the llluh-numln amembly planf
fill procedure,

Benefits:

* The wandard design is fully production woled, ISR'ed, and in full-

scale prodoction for various applications

* No cost or schedule impact related o disphragm redesign

* It has been shown In a controlled experiment that the Ford-Australin
vacuum level hax & negatve impact on disphyagen Bfe Weibull analysis
of the doa indicates high vacuum exposure alio results in decreased
statistical certainty about diaprhagm life; Le. diaphragm life becomes less
predictable, and demonsration of a given life expectancy during an ISR
test mxy not carrelase well with fleld experience.

Option 2:  Use the standard design, unmodified, and reduce the vacuwm level of the
amembly plant fill procedure.

Beneflts:

* The standerd design is fully production tooled, 1SR'ed, and in full-
sctle production for various applicadons

* Nunnnnrlclndulehnpmmiﬁdmdhphnmn redesign

- Nomuuvdthdhphrqmllfem:upwmdwaﬂu.wichuhehd
up by field experience,

* The spongy padal issue will result, acconding o information from
Ford, and TT is not in a posidon of expertise 10 address this issue,
Thur.fut.thi:ilnutcanﬂdmd:mlupiun.

Option 3: Use the robber diaphragm design approach

Benefils:

* In one experiment, this design has shown s dramatic improvement in
disphragm life under high vacuum. Test abortad at 2.7KK cycles with
no failures in this lot

* This design mulu in minkval modification 1 automated production
woling, and could ke built on this extsting equipment.

. Thnmll:mmmnfﬂmdcnmliﬂpemdmhem
mwndwllhoptmd

TINHTSA 014480




Risks: * The performance over theé full range of expected conditions mmust be
further quantfied

* The impact of any varisbility of material propenes over ime must " .
be quantified

'* The impact of production process varibility must be quantified
* Bench-sesting only; no cn-vehicle experience exists.

Option 4: Use the full-round Kaptos design approach

Benefits: * In one experiment, this design has shown a dplﬂmm improvement
hdimllhundermlhvum.hm“ugooduﬂunm

disphragm.

* This design reprosents cxseniially no departure froen the siandard
design in tevms of pressure- and fluid-sxposed materials and geometries.

Risks: * The pnrl'umum over the full range of upecud condigions must be
further quantified

* The impect of production process variability must be quantified
* Bench-lesting only; no on-vehicle expericnce exists.

* To ntomate this design would require rufor tooling modifications to
existing egquipment, which is unfeasible due to the fact that other

applications also usc this equipment.
* Due t &n increased quantity of Kapron required, and the swong

possibility that sutomawed assembly is not an option, this dullsn is more
costly Imld

TINHTSA 014481
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frm et rrh e e - -

Customer 150,000 Milas Usage Comelation to Impulse Test Specification

Y —

. Maximumn Durabilily
Brake Application| Daclorstion | Decelaration | Hours af Decel] Percontof | Prossure ot | Applications X

Definiiion (tfenc) g} |for 50% Valuss| Hours st Dacel | Docul {pal) | =t Decal Proasiws)
Wiid 0-B 0-0.188 | . 2544 85.51% 225 1,701,204 | 382770017 |

|m?ﬂ G-15Wsec?| (1B6- 465 | 144 4,86% 575 13,211 47,846,285
Heany Braking Efifeec) | >465 1 _D03% 1200 578 883,426
Tolal 3080 700.00% 1704088 | 431310707 |
impulse Tost Spectication = 500,000 cyclos £ 1450 pel =

LT

1992 Crown Vicksla Norh Arserican Powsrirsin Custornser Comelstion Program; March 1996

1992 Lincoln Town Car Tests; TLNEMA TWINYBSODE)
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Customer 150,000 Miles Usage Correlation to Impulse Test Specification

~Snximen Disabliity |
Raer Line Brake index
&imﬂmkumﬂnuhmmnlhuhuﬂmlhumlﬂuﬂ Percentof | Prossure at | Applications |(Appiications x|
Definition Rfasac?) {5 for $0% Values | Hours st Dacel m;lllli at Dacel Prassaws)
Mild Braki 0-6 0-0.188 244 | " 653i% 225 1,701,204 | 282770917 |
Modlersie &15 0186 - 465 144 I 4.06% 575 83211 47,846,365 :
Haavy Broking >15heec2 | »465 1 0.03% _ 1200 578 893 426 :
Total 3009 100.00% 1,784,903 | 431,310.70F
Impuiss Tost Specification = 500,000 cyclss @ 1450 psi = 735 000,000
0 o top Dby
. oele g
-t — ———
- oS {70,204 2%, 71
» 01D} 23 M1 1$eY
« OtRY Sh¥ 185
5 , 950 £t N . =
e = g, Cye'es ot . 9,‘!00

1932 Crown Victoda North American Powerirain Customar Comrelation Progeam: Merch 1008
18482 Lincoln Town Cor Tesls; 1LMLAOTWINYOED0ED

QMo
_.--"'"".-1‘
_g‘_‘sﬂb
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Hydraulic Pressure Switch Cross Section
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Brake Pressure Switch Fi.mctinn-

e Provide power to Speed Control Clutch circuit,
Clutch engages servo-motor to pull throttie cable.

¢ Provide redundant sensing of brake application
~ independent of the primary system deactivation mode
by disconnecting power to clutch cireuit causing
servo-motor to release throttle cable, -
* Under Hard Braking only

- Stnp lnm;r signal is primary ( normal I:raklng)
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