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Sl Ferd of Australia Vacuum Spec.

We have attempited to test six 77P5 devices on & vacuum manifold ks tha levela
requested by Ford of A (0.4 o 1.1 mBar). AFfter ssveral minutes, we were
abl® to attain a vacuum lavel which fiuctuated batwean 1.2 and 1.45 mBar.

I bmliave thia reprasents the trua limits of ouwr sguipment in its present
forn. We cycled five times between atmospheric and vacuum, as calied out in
the Forg of US4 spec (ES-FIVC-5F224-AR). Thrae .devices were charactarizod
before and after, and showed no appsrent per-formancs degradation as a result
of the vacuum sxposure. The other thres devices vers disssssnmbled i 4cch

a way as to allow inspection of the diaphrage/fiuid ssal in the assemblad
state. Unfortunately, thre diaphragms showsd cbvicus signs of being =ucked
significantly out of place on two of tha thres devices. 1 Rave a concern
that this could lwad to shortsned disphragh life. This ha= raised a numbar
of gusstionar :

% iHow iw the diaphragm life affected, and at what vacuum level?

# Is five cyCles nesded, basad on the fFactory-fill vacuum prozedurs, and
will our device look better if anly cyclad onca to thess vacuum lavela?

# Is the cut-cf-place diaphragm pumhed back irfta plice gnce the device
i preasurirzas in Fluld?

This is going to require additicnal eFFfort and temting on my shd to arswer
theas questions, which pressnts some difficulty since both time and cycier
capacity wre in relatively short supply.

Am far as Ford oF A in concarned, can wa get an anmwer oh Wwhy they zay they
need a vacuua level (0.4 to 1.1 mBar) which excesds the Ford of USS Iavel by
mora than an order of magnitude? Is this realistic? What is their fesling
on the number of vacuum cyclas? :

Regards,

Steve O.

TI-NHTSA 011212
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“Thanks fom th- fax and MBG, Danny. (For futurs FIFIFIHEI ny fax nunber ts

EOS-A99=31%3.). We In ﬂttllhnru share your Iurpriil that Furd in truly
saintaining this rather extress vacuum level, 'C.4 nBar (w).3 nm Hg or Torr,

=0, u04 peiads [“ve mentionsd befors that this is about one ordar of
-magnitude hiqhir than the Ford US apec; althaugh to b honest, we don’t know

whure tha UE spac of 3-& wm Hg came frow and how accurats it im. In rasponse

-ta Jahn Peck‘s request:

[} Evaluate the sffectivaness of wsals at vl:ﬁum lavel of 0.4 mBar.

We have found that the “disphrage” (2 polymar Flln raterial which sarves to

‘soparats thae fluid from the internal workings of the switch) is Litwrally

suckad out of place at a vacuum of sbaut 1.2 mBar. I swpect this condition

- to worsan down at .4 mBar. Although it still providea an affective nesl

initially, whan sucked out of place the diaphragm becomss wrinkled, and thess.

‘wrinkles give riss to stress concantrations during pressure cycling which
- will rasult in ruptures/tesars sand lsakage long-tern.

. Ta svaluate the situation, 1 plan to First conduyct 4 controlled experinent
- of diaphrage life versus vacuum. 1”11 need to coms up with vacuum sguipmant
‘capable of 0.4 mEar, but I don‘t think this will pressnt & major problem.
. Eightesan tast davices will be built. Twelve of thess will be subject ta

vacuum, with & desticed for life-cycling, 3 opsned for visual inspection, and
a3 lthl:t to & 3000 psl proof prassurs test then opsned for visual

. inspettion. (The proof partw will tell me what happens to the diaphragm with

application of positive pressursi. The resaining &'of 18 will be the control

. group for life-cyeling, nat subject to vacuum. We’ll run the cycle test at

ES parasaters of prassure and temperaturs, howsvar all parts will be run to
failure and analyzed using Weibull techniques to see 1f the vacuum causes a

| -tqaniclnt r-ductiﬂn in diaphragm 1ifa.

Scheduling the above is a bBit touchy. Thxn tewt must run in my brake-fluid




A

-

T u saM AL (I WAEN W3 Lﬂin- about 13708/92, ard 1’'ve qnt‘clpr'i ;;flll;l'ﬁ;t‘

T whizh sust be st appgrox. 04/0%/92 in order to deliver the finishad

report to Australis as prosissd by end-Geptanber. I’11 be running the vasuum
tast In the S-~week window bBetween these teag teste. 6o, results should bs
avallable roughly the first week of Septanber, : .

Hi Detereine dasign changes required, if necesssry. -

This is pursly speculation at this point. MWe really nesd to know thm reasults
of ths testing in-A) above befors any dirsction can bha deterwined. Initial
idens at thim point includst an additional mechanical elwsent to hold the
diaphrage against the forces which displace it; mors robust {(thicker,
atiffer) diaphragm materialsy alternate diaphrags saterizls (such as EPDM
rubber); festurss (such as knurling) to hold tha diaphrage tighter) sven
wilder ideas like & chack-valve which closss upon vacuum application, wic
ate.

€) Cost and timing imliﬁltl_wm.

& 1711792 OTB subwinwion for PPE bulild wixild nsan.a production-toolad

solution by mid-October. The wingow for cycling testing to validate the
proposed solutionis) wtarts with conpletion of the normal Capri validation
in mid~Septecber. It is flatly impossible to identify the solution,

 prototype 1t, prove it out/toel if, and validate using the production-tooled .

parts, in ona sonth’s tisw. Lnlsas, of course, we hit upon something which
raguirss no tooling (such as a material changs). Thereforw, it’'s likely that

- wie’l]l be forced ta work off of the 14/04/93 0TS submission for PCB build,

' tﬁlﬂtlnnl ara sithe of these builds p_r'nducinu cars. forr sale to customers?)

A couple of othar points, Danny. I‘m updating ths snvelope drawing to
ineluds a note pointing tn the O=ring. We’ve noticwd &n wror in the pverall
langth of tha device, prasantly given ae 37.13 max.  This nusber is correct
on other devices which use a diffsrent haxport and was accidentally carried
over on the Capri drawing. The O-ring hexport used on Capri it an off-tha-
shelf itss also used on Europsan power stesring swWitches, and is langer in
the hex-Fflat arss by about 1 ma., Simple math says 56.15 would be correct,
but wa figurad we’d take ths opportunity to bulld in & 1ittls slack and waulid
propose 58.5 wm. : ' .

"ﬂ'l‘ln, our EB testing strategy for Capgri is to pwrform only the Impulsa and

Tharmal Cycle tests, and claim similarity to 77PSL3-1 {(the silent US Pass-
Car device) for all the rest of the tests. To the bast of sy knowledge, this
iwm an internally genaratad strategy, and really should be cancurred by the
cuystomer, The rationale for running only thess twe tests is because the
Capri davice usee the ssae pressura-sensing components as L3-1, and the same
alectrics]l elsmants including the bane material. The only real difference
ig the hydraulic seal, which is O-ring on Capri versus BAE JS512Z metsl-to-
natal on L3i. The Ispulse test sxsrcisid this seal at elavated temperaturs
over a large numsber of cycles, and Therwal Cycls includes thersal expansion
aFfects and rubber durcastsr changes with temperaturs. Plesass maks surs our
sustomer ie awara that the §8 test reporti will be structured as such.

Regards,
Btave 0.

TI-NHTSA 011216
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‘Danny’  I“m-trylhg to :Il.v ouk & -:h-ﬂul- ‘that will ﬂl“ us to nemt the MRD
af 1/11/92. Thanks for clarifying that thess can b productisn=intant

PMOTOTYMES. Provicusly, I was un:l- tha lur‘llinn thak “aff-togl® (OTE:
PRODUETION paris wers ﬂ‘lﬂhﬂ-

I have -a kay qusstion thay significeantly impacts my. Schasulm :lu we wtill
nead to subnit a complate IBR packags by the end :f Saptaater as previausly
plannad? I am agssuming the anmwar is rg. Inwtesd, one possibility is Lo
sutait & partinl IBR in the lats Beptaskher tinadesse, which containe no ER
tasting report. 1t sakes no sines te test & moon~to-ow-wodifisd dagign
(assuning mm 0o indesd hava a problem with the prasart desigrld, ang 1711
nagpd sy cycler for developmant tewting .and evalustisn of the high-vecwum. .
Res.gn megiFfications inetsad of parfaraing K tamting on the “pid* L&-1. &
conpleke I8 repork on tha oew denign will be:plannad for late Decewber/sarly
9T g your. ifputue. Plsase slosa with Ferd on this. . Da they avan nesd/want
he pirtial in Bept, o oo we Jjust sand tha conplate packags in Dac 7

I“m prassntly raveaptag ny plams for dlaphragn life tamting of tha prasmt
danlgn under high vacuum conditions. Instesd oFf spanding tine ﬂlphr
pvaiuating the presant deuign,.insteas 1713 ks ingiuvding saveral prototyps
icenm in this saes test. Regarding yvyour questisn on the nusber of cyclias of
vasuuml This is = good paint. Hl'll strugture the svaluakisn to includs
cEhncka oFf the grassnt design at one and five vacuum oyclisse te charsctearize
thiw.,  Mayba ap“ll discover the problse cin be hindledl by spec‘ssanship. 4}l
ather prota’s will be st five cycles.

Larny, I7d 1ike te maike surs yau understiand a3 sesxing incongistmncy in the
X8. My svalustion woark im to charscterizs disphrage 1ife after apglication
of wacuun, This is easuse I've soted vistally that, aféer vacuus, tha
diaphragm lcoks liks thers sight by a loag=-tera life pnh:lll. " The
jmconsistency is that nowhere in the ER doms any device underqgs a disphragn
1ida tent after vacuual So it may sesm that, pursly frok & spee standpoiat,
T am pmlng mﬂuu- work = whan in h:t thin is & veny 'Fl.lﬂll.l'l'lll'ltli
-cank. the othyr F ) ik ACARRArily wiph ta rewsits.the spec R0 -
'm;ld‘il IHi¥ type &F €a -mﬁ. Gecauss it ddi & lot of sxtra wark. I°m
Erying - ta smAsitize you te this betauss I supspids 1t may cone’'up with Ford
widt wd Jiscusw our ER Lwsting planm forr validation uith tham, IFf I sate.
Ford, 1° d ineist won this addition,

I wet ;.lm. air to leas inta the braus systan® I replly don‘t know, Sut I
aoiby 1€. TJIF we con plubk up a nics tight vacuum test systam, that dosen’t
185 wph dm-lnulr:l. Enan - we can tr-r a leakdawn test on n.u- device,

v taiak rr.'n.r-l- conaan:s on the wvoft plﬂl.l issua ars aretty !nt-.“:.ng - no ond
“an Daey 4318 3 Eolve 3k in & decadel E£olf  SOBE BUDBFN VASIHIm asbaatt o meT

TI-NHTSA 011218
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‘Finally, did you note mv_quultinﬁ ragarding a chan in th .
spes frem 57,100 nayx to 56,5 e max ¥ :'2 ﬂﬂlng-?‘:--d _ul:h‘:::.l;li::n_'th
changes I°m hoping we dan*t bling=side Ford with it. : )

Regarae,

TINHTSA 011220
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~MEG Ml ' 2297040 FR=BOD TO=ZARN

BENT=0D8/12/92 03114 AM

fFimQi2 ST GIV=007] CCuOO250 BYwDOD & ATwOB/1Z/9Z Q2:44& AM

To1 STEPHEN B. OFFILER
Copy)' JEFFREY A. DIDOMENICO"
GHARL.IE DOUOLAS

.. .. wiIM HATT
. DAVID CZARN
Firomt. DANNY O DRISCOLL

§ubgs CAPRI VACUUM

§p01

pipQ
oM
JWOZ
2ARN

Lon

I AM WORKIMG ON GETTINGE SOME ANBWERE TO YR QUESTIOME AT BCIA AND FORD

BUT IT MAY TAKE A FEW DAYS.

YES < § DID COMPREHWEND THE LENGTH CHANGE BUT ABAIN I AM WAITING ON BCIA.

" WITH REGARD TO YR ES TEST STRATEGY: HOW SUCCESFULL DO YOU THINK WE CAN BE

IN OUR EFFORTS TD CLAIM SIMILARITY 7D THE E3-1 % MY VIEW IS THAT IT MAY
BE DIFFICULT TO CLAIM SIMILARITY BETWEEN A MODIFIED "LOW VACULIM" P/S AND

THE L3-1.

CHARLIE -~ THE CAPRI .WAS DEGIGNELDR AND BUILT ON THE A PRE EXISTING FORD
MODEL CALLED A “LASER". NOW, THE LARER IZ A BPADCED MAZDA B523. BY BARDED

I MEAN THRT FORD ASSEMBLE THE MAZDR. 323

{WITK SOME HINER VARIATIONS

UNDER A LICENSING ADBREEMENT WITH MAZDA JAFAN.

FORD HAVE ALWAYS HAD A SOFT PEDAL PROBLEM WIYTH THE L.ABER HNB SINCE IT USES
THE SRAME BRAKE SYSTEM AND COMPONENTRY - S0 DDES THE CAPRI.

FORD HAVE DETERMINED THAT IT WILL COST FAR TOD MUCH TO REDE3ION THE MASTER

AND FILL PROCESS ,TD OVERGOME THIS,
THE MAIN REASON - BEHIND THE LDOW VACULM LEVEL IS Th ELIMINATE THE SUFT PEDdL
BUT AT THE SAME TIME FILL THE BRARE SYSTEM WITHIN THE ALOTTED MANLFADTLRINA

- AGBEMBLY CYCLE TIME.

. BRAKE CYLINDER TO ELIMINATE THIS PROBLEM 80 THEY USE A LOW VACUUM EVACLATIGN

WHEN THE BRAKE SYSTEM IS SERVICED IN THE FIELD & DIFFEREMT METHOD OF FILLING
IS USED WHICH 16 LONOER (TAKESZ ABOUT 15 MINUTES COMPARED TO 2 MINUTES IN THE
FACTORY) AND CONGIDERED BY THE FORD GUYB TQ BE A EUFERIDE METHOD THAN THE

. EVAC & FILL PRDCESS.

! HOPE THMIS ANEWERS YR QUESTIONS.
AGDS, DANNY




1
é L © - TITLE: - Ford-Australia Aigh Vacuum hutiﬂg

PURPOSE: Characterisation of diaphragm life va. vacuum and

. . - prototyping work on possible solutiona if a ‘problem 1a
. : indicated,

SCOPE: - Thia_ test will be conducted with emphasis on ¢ontrolling
14 : . wariables. All devices shall ba bullt at the same tima,
N ' by the same liadividual, and tested ajmultanecusly in the

L amng cyoler.  Previous diaphragm life testing has
produged widely varied resuits, so it. . should be
recognized that the resulta of this test are wvalid only
in a relative manner. This emphasizes tha importance of
. ; controlling as many varighles as poasible and including
'y _ an many tast lota as posaible.

i+ : . Contzcl lota and prototype lots will be constructed, and
] : _ indicated devices subject to high vacgumm (0.006 psia) per
tha attached chart. Diverging from tha ES, we will
subject the devices to only ome cycle of vacuum, to be
held for 60 seconds per the E5. Cartaln devices will La .
N cycled to fallure unaing the standard Impulse parameters;’
iE o othera will be cut open for diaphragm visual inepection.
] i : . Weibull analysis will be eoployed to compare tha
_ diaphragm life in each lot. Test lots include: coatrol
lot, standard production configuraticn, neo vacuum;
standard production with high wacuum; kourled hexports
to inorsase grip on diaphragm; full-round diaphragms;
rubier diaphragms; and Tefzel (fluid-laysr) diaphragms.
A total of 48 parts will be bulli; 42 of these must be
l'ﬂhjlﬂt tn vacuum: and'a tutnl of 12 will h-n npmad.

In & separate procedure, a laakdown test will be
condudted. Thia requires initial leak charactaerization
of tha ayatem, dead-sncded, Then, a standard prodoction
device is inatalled and the characterization 1s repeated.
Initial vacuum level should be §.008 pala; finxl vacuum
lavel should be checkéd. at intervals of 1, 5, and 1¢
winutes. Tha wacuum sourcea 13 to be isolated from the
tast once the indicated vacuum is attaiped. :

Ma/ ?_Ms:'q/ Fb: VAR
) TINHTSA 011222
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ESTIMATE AND THO sID

INTERVALS FOR DISTRIBUT

0 2 CONFIDEN

ﬂ**ﬂﬂiﬂﬁﬁﬁﬁﬂﬁ*HH********“**I*.‘**Ilﬂ*ﬂ*****f

E%FE(BETM PARAHETEH '
UPPER LINIT ;

' SCALE(THET&J PARAHETER:

LOWER LIM :

- UPPER LIHIT

TIME VALUES FOR SPECIFIED LEVELS OF RELIABILITY
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* WEIBULL SLOPE : 2.25
* CHARACTERISTIC LIFE :
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SCALE(THETA) PARAMETER:
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1445287 m—
1602.945

TIME. VALUES FOR SPECIFIE LEVELS OF RELIABILITY

T B N
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ESTIMATE AND THU SIDED 90 X CDHFIIJEHtE
INTERVALS FOR DISTRIBUTION PARAMETERS

*ﬂll'ﬁll*'ﬁﬁiﬂill.'l*ﬂﬁ*ﬂ'ﬂ***i**iﬂlﬂ*i***ﬂﬂ

| SHAPE(BETA) FHRAHETER - 4.554
- LOWER LINMIT - 2.25] =
UPPER LIMIT =~ : 9.213
SCALE (THETA): PARAHETERI 1597.764
(LOWER LIMIT. 1362.310 =~
- UPPER LIMIT . : 1873.912

TIME VALUES FOR SPECIFIED LEVELS OF RELIABILITY .

Hﬂ**H**ﬂﬁ*ﬂﬂﬁﬂHH**H*******II***#IH*ﬂ*ﬂﬁﬂlﬂﬂ#ﬂ*ﬁ

* MEIBULL SLOPE : 2.25 '
* CHARACTERISTIC LIFE : 1362.30

NO.  RELJABILITY(®) THE
1 90 501.3031 &

A ———

ESTIMATE AND TWO SIDED 90 2 CONFIDENCE .
INTERVALS FOR DISTRIBUTION PARAMETERS .

AR 0 0E O N T A

swsmzm FERAHETER 14,025 .
LOVER LIMIT T6.933 e
. -UPPER LINIT | . 28.372
.~ SCALE{THETA) PARAMETER: 1522.074
LOVER LIMIT. : 1445282~

UPPER LIMIT :  1602.945

TIME VALUES FOR SPECIFIED LE"d’ELs OF REL IABILITY

L DLy B B R T l***ﬂﬂ* Hﬂﬂ#ﬁ*ﬂﬂﬂ*ﬁﬁ**ﬂ**l*ﬁ

* WEIRULL SLOPE : §.93
* CHARACTERISTIC LIFE- i 1445.28

‘NO. RELIABILITY(Z) TIME
1 90 1044 . 6863 &

—
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ESTIMATE AND TWO SIDED 90 X CONFIDENCE
INTERVALS FOR DISTRIBUTION PARAMETERS

T T T P B 00 O R N P N

SHAPE{BETA) PARAMETER : §.554
LOWER LIMIT : 2.25] <~
UPPER LIMIT : 9.213
SCALE(THETA} FARAHETER 1597. 764
LOWER 1362.310 -~
UPPER LIHIT = 1873.312

TIME VALUES FOR SPECIFIED LEVELS OF HEL; I

D o e -0 D - O B O 0 0 R e O O DR B N

* MEIBULL SLOFE : 2.25
* CHARACTERISTIC LIFE + 1362.30

NO, RELIABILITY () TINE
) 30 501.3031 %

ESTIMATE AND TWO SIDED 90 X CONFIDENCE
INTERYALS FOR DISTRIBUTION PARAMETERS

AR A0 O B S 0 B 0 e 0 A R 0 A O

SHAPE (BETA) PARAI'IETER | 14.025
LOWER LIMIT 65,933
UPPER LIMIT : 2B.372
SCALECTHETA) PﬁRMETERl 1522.074
LOWER LIMIT 1445, 282 =~—
UPPER LINIT : 1602.945

TIME VALUES FOR SPECIFIED LEVELS OF RELIABILITY

**iiii**EE**********H*IH*I**Qﬂ********ﬂ**lﬂﬁﬂﬂ*

* WEIBULL SLOPE : B8.93 '
*® CHARACTERISTIC LIFE : 1445.28
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~M8G Mj= ' 17608 FRmSDO] TO=INO2 SENT=G9/02/92 01:15 PN :
Rf=148 ST=C DIV=003¢ CC=00101 BY=3BO1 !fﬂ:ﬁz 01:35 PM

901 Danny O'Driscoll poD  Jart pibomenico bIDG
or: Mark Bissell AERS - Jixm watt JWoZE
Dave Czaran SARRN Paul Nestexlind B511 ,f p
chrias Wagnar _ COWNg W . ﬁ/ W
FR: gtave Ofriler SBO1

-
&r: High vacium CCPS far Ford Augtralia (_77.?5)1' q.”,q ?F!-'h{- -RE

has pointed out that we leated to comprehend the Tier-i lar in
Aset the FPD date of Nov, .t':ﬂmn {Brake and Clutch Indugtries

Ans iz) would like to recaiva our parts by Oot 16. I have pulled two
mt.l out n.r the jII.'Il\".f.ﬂlll schedule by shortening the total time avallable for
: Ifrom 3 veeka to 2 weeks and sliminating the 'nn.i.ty

amﬁﬁ:- tart :ghul rnlying sclely on the resulis of the up-.rim

rive noe 1n denlgn).  Also, I'm back to sssuming use
dnge with a luhnﬁ:nt r to colored O-rings at a Iatar
dntvl. I hm not shiftad date of XS lu.bliuinn.
’rs o/dia life tast to lois Now ~ Sep 08
Fﬁ‘nbta" 4 rubber d.tnpﬁngam - PURCH) Sap 4 P

robtain aodel shop parts) Sap 4
Build prototyps lots . Sap 08 - Sep 09
Conplets vacuum work (Druck, MARK B.} Sep 09 - Bep 10
Ran dia. life proto experiment % Sep 11 - Sep 25 frur awk)
Impalse on prod. intant {sanity cheok) * N/A '
Pigmented or stri O=-r * P=-3=-D aF ook 14

fobtain - cﬂ% 7 ) ; . fw }
Build parts (FPB samples & validation) Sep 2% - Sep 20
PP} Samples leave US oot 02
val: JInit char Ot 95 - Oct 07
Val: Impulse & 1T oot 16 - Oct 28
FFPE Sanples arrive Australia - BCIA o oot i '
¥al: Compl. of finsl char B Nov 06
valt Draft E¥ report : K¥ov 09 - Nov 18
ES report leave USA | ‘Hov 20
E5 report arrive Australias Nov 30

P S S ——

Regards, Stevs O.
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-MSG H'il= 5?7370 FR=VAGS TD=FLME SENT=R?/03/92 OZ348 PM :
htIE& ET'-'-E BIV=0Q30 CCw0O]1S4 BYwWROE ﬁT-W!ﬂE!?Z 02148 PM .

T nr:m GARIEFY . . MFPC
Cc:  ED SMITH _ PCOA . BILL SWEET PCME
: BTEVE OFFILER © gBG1. ELAINE ROSE GAMY
NMIS MATALE - . PCME DAVE - CZARN © ZARN
DY MCOUIRK PCEA CHARLIE DOUGLASCPPC
ETAN HOMOL | - 8H2 OARY SNYDER BJs1
OM CHARBONEAL TC JIM WATT PCQA
M FREDA WHLZ - TOM BURKE MFPRC
EDB BARTORH PCHE :
" FRr  HMATT SELLERS : PCME

SJt IMPULSE TESTING ON 77PE

DICK, ;
THERE /ARE OTHER THINDS BESIDES DIEC ENDURANCE THAT ARE EVALUATED

DURING THE IMPULSE CYCLING OF THE 77PS DEVICES IN PARTICULAR WHICH
BHOULO HAVE. BEEN EVALUATED PRIOR. TO MAKING THE DETERMINATION

THAT [MPULSE TEST FREQUENCY COULD BE REDUCED FROM EVERY LOT TO

ONCE HACH WEEK. 1 REFER MOST STRONBLY TO SPRING LIFE OGN THE 77PS -
PRODUCT. WE WAVE DETECTED IN THE PAST INSTANCES WHERE AN

IMFROAERLY BENT SPRING ARM, WHICH PABSEE ALL SFC RELULREMENTS,

WILL HBREAK DURING IMPULSE CYCLING. FDR THIS REASON ALONE I WCULD

ADVI NOT REDUCING THE IMPULBE TEST CYCLING FRERDLENCY OM 77/87PS

AT THIS TIME. PERMARE THERE I3 A COMPRDOMISE FREQUENCY THAT wWOULD

BE MUTUALLY AGREEABLE TO THE ENTIRE' MRB. ADDITIONALLY, THERE ARE

OTHER CONCERNS AS FOLLDWS: .

~La) THIE MAY CONSTITUTE A CHANGE TO THE MANUFACTURING CONTROL
FLi'-'iN ‘WHICH WOULD RERUIRE EUETBFEH APPROVAL .

2-.’! EI!rF FMEA’S REFER TQ THESE CYCLING QUDITE AS ONE OF EEUEH.HI...
HHNUFHETURINE CONTROLS FOR SEVERAL PROCESSES.

2.0 'I‘I-IE MKkE TEAM MAY NEED TI:I_R_E'U‘IEH OTHER AREAS OF THE B&F FHMEAS
T.El DETERMINE IF ANY DTHIR ADVERSE - IMPACTS MAY RESULT.

F‘L.EﬁEE CONSIDER THESE ITEME AND REEF'EINIJ MROENMTLY TI'J MYSELF AND
THE REET OF THE MRB. ,
RERARDE. . « MATT

x1245.
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-MSG F#= 77135 FR=VAGE TO=COPY = EBENT=09/04/72 07133 AM .
3 | ST=C DIV=00S0 CC=00134 BY=VAGH AT=09/04/92 07133 AM

TOI lET BHIFT. SMWT . MFPC 04 QEPT, L1¥¥2

2ND SHIFT SHWT MFFC

CC1  CLAIRE BALTHAZAR PCME.
DICK OARIEFY = MFPC

TOM BURKE - MFFC

- HILL SWEET FCME

STEVE DFFILER 5RO

) DAVE CZARN . ZAAN
ERY  MATAMSWEENER oo

REI ?&FE AND 27PE IMPULBE TESTING

ﬁ??IB?FE EHHT’E

'INFDRHHTIDN THAT MAY HAVE BEEN PREUIQUELY PASSED .ON To Yau
CONCERNING THE REDUCTION OF IMPULBE TESTING FROM "EVERY DISC LOT"
T0 “0OWE LLGT EACH WEEK" HAZ BEEM RESCINDED. YDU HAVE BEEN, AND-ARE
STILL REQYIRED TO, IMPULBE TEET EVERY DISC LOT PRIOR TD RELEASING
THE LOT FOR BUILD/BMIP. AT TIMES, WHEN PRODUCTIOM DEMAND REQUIYREY,
YOU MAY BE AUTHORIZED TO BUILD THE SENSOR LOT PRIOR TH RECEIVING
- FORMAL IMPULSE TEST ACCEPTANCE FROM.@.C. HOWEVER, NOD LOT MUBT EVER
BE PACKED WITHOUT FIRST RECEIVIND FORMAL [MPULBE TEET RESULTE FROM -
G.C. AUTHORIZATION TO BUILD BENBOR LOTES PREOR TO COMPLETION OF
INPULSE TEST CAN ONLY GOME FROM ENGINESRING DR MANUFACTURING
MANAGEMENT. BUILDTING SENMSOR LOTE WITHOUT IMPLLSE TEST -REBLL.TS I8
CONSEDERED A SPECIAL SITUATION AND DOING S0 WITHOUT FIRST HEEEIHIHE
K ;HUTHURIEHTIDN FROM OME OF THESE SOURCES 18 PROHIBITED.

HEE#RDQ-..HATT
I124E :
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MGG P | 77E2é FR=RWES TO=malT SENT=O0S/C4/92 O08:01 AM
R#=030 STaC DIve00SE CCmO0127 BYSRWG3 ATROP/04/92 07145 AM

To: CCPS SELF-DIRECTED TEAM MFPC

Copyr ALAN BADLER - - AMS2 GARY J. EBNYDER (c-3!
. DAvID GZARN IARN '
From! DICK GARIEFY . RWGZ

Subjs IMPULBE TESTING .
MATT SELLERS HAS RAIEELD A VERY IMFORTANT IEEUE RELATIVE TN THE IMPULEE
TESTIND DONE ON 77PS DEVICES. THAT 18, IN ADDITION TO TESTINDG FOR DISC
PROBLEMS THE IMPULSE ALSOC I8 OUR ONLY METHOD OF INSURING THE GONTAGT
ARM WAS FORMED PROPERLY. .

THEREFORE WE WILL CONTINUE THE IMPULSE TESTING OM 77PS DEVICES ACCORDING
T0 PREVIOUS PROCEEDURE. A NEW DEFINATION OF TEST FREGQUENCY "LOT BIZE" I8
BEING CONSIGERED. |

DICK

TLNHTSA 01 1234
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-G K= 00451031 TR-EROL T0=$001  ASWI-09/16/92 08:09 AN
T Sim0)) SfeC DIVWO0S0 COmO0101 BY=SBOL Afw09/18/92 C8:09 AM

-

™: Jaff DiDomanloo DIDD Dpnny &'Drisooll poD
Charlie Douglas Cupl Mgti Sellazs . RO
Norm Freda = . WELX Bill Bweet wed
| Dick "Gaziepy ‘WFEC Chris Wagner - cow3
| Dexmis Wntala Dl Jim Extt COA
! c:c Davs Czamn {dalivared IWMI
5 R: Steve Offller 201 ——
53: Vasuom/Disphrage Lifs Status Report - 52/57/77/07RE Bansor
9ix late of ¢ devices saoh began cysoling last wesk. The daviocss are

=)

TREL2-1"9, and the lots sxe oowpossed of:

Handexd disphragm conflguration, N0 wacuum
ftandard disphrags umﬂ.gu:tu:. vacuum (0.4 mbax)

The firgt two lots will be directly compared to detexmine the inspact of high
vacinm. spec’ed by Ford Austzalia on disphragm lifs (if any). Tha othex four
ara a which oan ba a with the ssucnd lot to datermine &

.V
lot (846 and 1219%). This dats, vhils pxeliminazy, is suppestlag the
hypothesis that vacoum ultimately zesults in shorteasd disphrage
dos to Kapton disp at snd wrinkles. Thezs have been- four falluze
the roughsoad hewxport flange lot (870, 944, 952, and 1310K} and four £
in the Tefsal lot {B4d, B46, 992, and 122€K). Thaze have been WO fallures
. yat in the rubber diaphrage lot, ox tha full-round Espton lot.
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TO: Dave Czarn . ZARN Ma¥T BRI inrs MBS
Jaff Dilocsanicao pIDO Eill Swest w4
Dick Gariapy . RWO3 Chris Wagnar EIWS
Dennfs N.t.nﬁ‘ DJN1

EC: Charlim nuugll- . GHMPL Danny O0°Driscoll nop
Mikm Dxxmay MIKD .

FRI BSimve OFffiler S801

841 Vacuumn/Diapbragm

The characterization test of high vacuum {for Ford Australia) combinad with
diaphragm life tasting is reaching & point whare soms concliumions can begin
to be made. It i= imperatlvm that we give this matter dus attsntion ASAP,
bwcausw tha dats suggests a diaphragm design change is in order to increase
the device’sn resistance to high vacuum. Thars will, of couram, be
manufacturing ramificationa, Furthermure, samples which HUET use tha
production-intent configuration will be bullt and shipped naxt wesk. Thus,
we“ll be locking curswlves into a particular design configuratian very soan.

0TI 0T 90 JETEE 3 3 e e ol e e A OO 0 0 T A 30 3000 30 3 e A6 0 0 A U £ 36 0B S 35 3 B
A mesting to diszumss the interim results of ongeoing testing, and the design
direction, will btw held in the cafeteria on Tussday P2-09-22 at 4100 PM.

+ U 0 S B U O A O T TR A0 3 SE0 T 0 A0 0 0 0 D B S S ST 3 6
Regards, Gteva 0.
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Mﬂﬂm Y HeTARN. = DENT=0P/25/82 0oraa WM

Rpw:7: BTl Drym0OSD CC=0CiCl 2YwSBQL AT=QF/2Z792 QB 32 AM

Tdr Tam Charbonsau T Dennim Matalm NI ﬂt
) : Danny ODriscoll -DOD ﬁ
e CiDomanico DILno Matt dmlierw MJS2 .

Charlim Douglas =MFi dary Bnyder GuJS1
. Mike Downsy MIKD Bill Swawt AE4S
Dick Berlapy RwWad Chria Magner CoWz
Andy Mckenna SPRT
FR1I Stave OFfiler FBC1

S0 Vacuum/Disohrapm LiTe Tasting T7/77FE Brake Senscrs

] e s e I O N I N I SO PR Y ol e e o Lo " | £.-=+-0

A maeting wew hald ks discums the intesim ~asulie of tha combinsd Aigh-
wamoum J diaghragm life teet, which "is being run specifliceliy £9 addresm Fo-id
Gumtralia’s aeed For high vacuum withstand, and generally to axpliore I0tignd
L0 improve Zischeaim life.

Two iotw use tha standerd fgrake) «“agtan diaparagm sonfiguration, one svooawd
to (0,5 nbFar vasoum, the ohther no vacuum. It 1s known that €he vacuum cavasa
diagiazm dicplacement and gives riwe to wrinkliss. which have previously S¥en
ahown to have an adverse affact on 1ifa. Also previously shown i= the Fe=ci
Fhat soas unknown comblnation of design andsor orooesE variables CaLEss Orake
diaghr-agm 1ife t2 be ouvite erratic, with scme test lots pwrforming very
goarly (significant “ajlurss well below the custoner ssee. of JOCK cwoliss
while ctEer temt Ipts bullt at s ﬂ*FF!runt timm may show o Failupss cmEZ;
ovir (KX ITvelas.

Twa fezts conw ot of this: ane, results af & given tesf ars gnly valid
relative to other lorts pui:* with 2he sang parts at the sesme tlme. ant two,
in gener-al we read o haves 3 big-plicture goal of finding & more robust
Fiaphragre configuration. :

Interim results shon the standard-<onfig dia. no vac. has 3/4% fallures, but
pimasm ncte the algnificant fact that the failures ars Lighly grocped batsaen
124K ano 157IN egveles. DOncw completed, a Welbull analysis will show a Righ
bata (steap slopa) which is deasirabls. The vacuum carta bava only 3/&
Faliuras, But thase s~ widely spacad from S4&6K to 1735K, which will producs
& iow beta. Thesa resualts interpreted casuslly may suggest Ehe vacuus-
expossd oarts are net all that bad, HNomethelmas, given the vimsual
cheervations of the wrinklas in the vacuum parts, convined ~ith & nuch poorar
sata, mluz the Fact that thay beagan to die much sopher, confirma oy
hypothzpis that wa have a problem with vacpum saxposurs which is significant
anough ta regulire ismediate attention. Furtharpors, bsar in mind that Dasrty
has bewn prepsring the customar For this e well, cpening & window af
opportunity for us to make and validats design/procsss changes, and gain
marsFacturing inp-wlin:l with it dys tp the low volumes uF tha Augtralia
apollcation, ) . . - —
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® rhhuit! of hand-lins vy AMI sesembly; zeq’d tooling mnd’a

Me plan €0 bulld AMAP fairly sisable guantitiss of rubber diaphragm, foll-
ound Kapton, and contrel lots, using the 5708 hand line. ALl pacts will be
obecked ma tha 77r8 sutomatic pressure tester, for caloulation of piletiag
sigme » Thes, parts will b subdivided into test lots to ondergo
of four itams listad under enginsaring concerns sbowe. Mfg. Eng,
Fisld Sales will nesd to put soma thought into the OoSt issues.
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TO1  Dave Czern ZARN - Dennis Natala DUN
: Jeff DiDomenice DInd Darnny J"Lriscoll Lap
- Charlis Douglas F1 Hatt Esllsrs _ MJS2
f Andy MekKanna - . SRRT Chris Wagner . COW3
S2:  Steva OFFilar .agux | .

BJ:  Yacuun/Diaphreagm Life Télt Updats
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51 this point, ALL devices h ivet Falled in Four of the tist lots. Trwes arse
the standamd dia. config wit vacuum, standard config. without vecuum, the
Tafznl expsrimental lot, and [the roughsned hmqart flange sxperissntal leot.
"THE REMAINIMO THD EHFEHIH!HT L. LOTE ¢rubbasr diaphragm and full-round Kepton)
HAVE EXPERIENCED NO FAILURES YET. The tewt is st 1L.8KK cycles prassntly.

A gquick Weibull analyais !hnﬁl the fallawing Pets and Theta (sicpe and

:h;ri:tnrlitiﬁ liFan : F:; | wrt
: 'c;_,.lmr-“

Dia confi Vac Bata | - a

_:-III-----:IE mmm | asws : . Z;h.::: * ! 8“ "
IBLandard . no 14.0 | 1sz2

Standard yes 4.6 | 1598

ritnagh flangm yes 4T 1197

Tufzel yu 5.% : 1209

ote both the rogugh flanga aﬁd the Tefzel pwrformed. poorly, camparing '
characteristic life with the atandard conflyg (control} lota.  Also nots that,
Ccamparing the tws standard :ﬁnqu* u, vaguum ham tha sffect of Joweing Beta
{nlope) which is a meansure of the predictability of the failuresy the failure
<f the vacuum parts is nuch lems predictable. We ara continuing the test,
waiting For a Fallurse ta uccyr in sither ths rubber dis. or the Full—ruund
Rapton. PFreviously, w&°va ssen sboot Z0% bottar charactaristic 1ife for
full-raund vs. atandard conflg. . Wa hava no previcus cata for rubhar dia.

: |
Tagarde, Stova . :

¥ Rond rphom, ELE;fnvwrff.

X Qubb-r-—c:{-h- 3‘}(&@{"; Ay bye ALLL o
. redeeg +he #' oF (AT Meeds + 55
F .,ckncfuucf .m thol fes+ ,Jw«
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MG Wi~ milﬂ Fh=ER0O1 !ﬂ-llﬂl ENr=09/34/92 151:04 XM
S#=049 %= DIV=)050 CO=00101 BY=SBO1 AT=08/24/92 11:04 24
.+

{ Dawe Cmarn l.lll Dlnn.‘l.lllhlll DNl
Jeff DiDomnioo DIDO Danny C'Deiscodl DOD
Charlia Douglas el MEtt Sallars MY52
Andy MeXsnnoa SR Chris Wagnar o

[ER: Steve Offilex . §s01
83: w:l.mm-nnm

lmtnum mmmnu-du!mdﬂumtm Thess Ars
ths standard dia. oonfig with vaooem, standard config. without vaouum, the
. Tafxel exparimsctal lot, and ths xoughenad baxport flange sxperimantal Jot.
'mmmmmtmmmmxwmi
BAVE RIPERINECED RO FAILURES YET. The test is at 1.0KK cyoles prasantly.

pla config Vsc Bata Theta

. E ] ] L

Standard o 14.0 1532 j0.8 2238

Standaxd -yos 4.6 1590

roogh Flangs yas 6.5 1197

Tafzel ' yos 5.5 1209

Hcta both the rougk flange and ths Tafzal : f .
charactaristic lifs with the staodexd cond ;mu!?uxﬂ-. Also nota that,
comparing tha tvo standard config's, vacoms has the affact of Beta
. (nlopa) which is a aasure of the predictability of the fziluses; the fallure
of tha vacuum paxts is much lass pradictsbls. Wa ars comtinuing the test,
malting for a failurs to ooour in either the rubbex dia. or the full-round
Kaptoo. -Previcusly, we'va seen About 30% bettar characteristie life for
fall-vound ve. standard config. Wa have no pravicus data for rubber dia
Raguris, ftave 0.
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DIAPERAGH REDEEIGN TESTING

Rasulta f£1 "'1nitinl testing of high-vaouam axposure combined with
diaphragm cycling have shown twe candlidatesa for improviag tke
design of tha diaphragm: the rubber diaphragm (plus 3 pa. atahdard
aquars Kapton} and the full-round Kapton diaphragm (3 pe). . This
teat compares various performance paramsatera of thasa two duignl
pPlus a contral group.

Enginearing tasts include: - thermal oycling, charactarizatien at
temp extrames, drift over life, and aging. Manufacturing tasts

include: statistical determination of act/rel avarage and atandard
deviation.

Tor englnesring evaluations, bulld 1/2 at low praload sxtrems (4
nils) and the other 1/2 at high preload extreme (9 mils), To
choonsa pin on each of thass devices, samsure sensor and bras
individually, but assume no variahiliry in pin, and ne crimp shifs,
For statistical evaluation, build all devices using normal

praduction tooling and technigues, with tha standazd guiat pass-
car preload value of 6.5 ~ 7.0 milu "

Perform a quick chack on ths ang. parts uaing the suto, pressura
teater, to ensure funotionality. Rebuild bad devices as necesasary.
All davices for ang. tests will ultimately bs charactarised using
ths normal manual lab techniqua, All devices for mfg. statistics

. sheuld ba checked on the autc pressure tester; oollecting data for

EXPERINENT EPECIFICS:

Thezssl Cycle

3 low pin/3 high pin per lot x 3 lots (=18}

pPwrzet, Cycler B (auto temp ctrl); or CCPS oycler

Fohar act/rel

oyolsr at approxz. 0.1 Ha continuoua

from -40 € to +175 C, with socaks of 30-60 min (T-

H-D, flayible) at smoh axtrane

Tast completion point ia T=B-D (based on fallures 7)

* Final char act/rel, compire data for pre-post shiftas,
discrepancies relatsd to preload, failures if any .

* Disasxsemble, analyze (compr set, diaphragm condition)

"
]
]
*
]

3BO/920928/f11e DIAPER.001
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Calibration Shift at Temperature Extremes

"

*
*
]

3 low pin/3 high pin pex lot x 3 lots (wl8)

Meazure act/ral § RT, =40 C, +178 C

Run in any conveniant oven -~ Delta (7)

Compara data for shift magnitudes relatlve to control lot,
and discrepancies related to praload

Drift over lifa

* & ® ¥ B ¥ %

3 low pin/3 high pin per lot.x 3 lots {wl1B)
Characteriza act/rel

Run in praductiaon eycler

Run 1.5 lots (9} to 250K cycles, ramove and char.
Complete 500K oycles, char.

Repaat on ramaining 1.5 lots

Draw graphs of acst/rel vs. # cyoles

High Temperature Aging

h
L
*

2 low pin/2 high pin per lot = 3 lota {(=~12)

Run .in Despatch ovea -

Characterize aet/rel”

Prafill devices, install on manifold and £ill {optional,
usa fluld rasarvoir T-B-~D, purpossly antrap alr, which
will azpand to pressurize davices slightly whan heatad}
Soak at 150 C for as long as fsasible

Post-char, look foxr arlfia

Disanagmble, sxanine disphzagm condition 3

Statistics

*

» . »

Bulld remainder (approx. 75) from each lot, oo 77 line,
naing all npormal techniques
Run sach lot separataly thru avtomatio presaurs testar
Collect data for each device individually -
Bad dsvicas should be analyzed far failure mode; if not
rasentative of production, toss data
lc. avg & std, histogram for aach loct

compare lota for avg {(plloting conosrns) and std (davice
variability)

8B0O/920528/fila DIAPRR.J01
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Fubbar Diaphragm, Round Kepton Evakuation

_-_ﬁ__ﬁﬂ'm ] . L ]
 Olfowtt | act + _.lﬂ!.. i _ ..f_'!'!!!. s
[ 1_5_ m i’ W W T-ulpmq.n
0004 | 127 | 67 (M- "E_."’ # - tﬁﬂﬁmﬂﬁ... oL
G0 L’_’_.!?T_'-‘?.ﬂ .WJ ,,,_.;T.mw_ug,. R
o [ TR ke e il i b T
ﬁ'%' L goa | 208 18t 190 ! -
. | 177 | 1 17 1M 12r 143 -
3267007, Thammalopole | ruiber 000k | W8] 100 146 104 188 i@ T T TaRg 174deg.0.
351008 Thumalope , mboer | 0o0f (18108 17 e 12, &7 ! lTemre@uadw.c.
1 3 [ ruber 84 1 ___,m w7 ek e c
175 4 _ tmt o oo T
i1 e IR T I
iR ] 183 188 181 188, 09
i 1R 1 19d qoe 0 L i
) Jﬂffﬂ;mlﬂﬁ.,"" .
T ey im -~ Livad: 21 T-gyo, 30,705 imp,
. T m wiiiw om -
Sopo el | iM ezt 1m0 T T e e
G T T e T, Tae . - TZ.
_j_ - -i- -*.- ;-— . r ' .

T e i i Bt
'lﬂ 108 '!H‘m’r‘ll?‘lﬂ H i

_I!'l_|__,ﬂl4__ﬂ e E 1R nl_

16;_4_11r o3, 0 s T T T
169 4 e 100 TR Ve 17
YR I mmu "1

e e 14'.! 106 ' e _",' wmlutmnnc
1481 112 | s 1z im 1P _§F | M

—B-J‘“.LJ'”—JQT WO TR K] T
(2167 T8 "B 1n1.|m T 1:: H e e .

e 109 1umanmmi_
_m_mmummmn

1 ) m RN LS 118 4
_"'{‘}‘H 1.7 m “ a8 me‘m I -

vg_l__m 180 1 188,13 n+_gnl_,_

| 1 INJ‘in :I'm m 205 152 mr

_ﬁzs Tor 204, §17 11K
.m_;a'.m,_m_,_u-, gE_,f_
——— ._..1_ _.r.. .._.._:[... _" o em

} A . . e ewee
Tl PostVaa * 280 aya _ BéBoye .
W W eet m et aet! mi Mewmie

_._-.-.._h_r.. e 1 e |1 . e I W m—— -

i

*——. - - -

- rnp mgem | mamm—'t . mmi = EirE s om - m- mm|

1su£1m (R MW & i,
m 112 188 | 418 130; 108 _ 1:54;_3

I'a.a i JE'EE i {Eﬁs?s ﬁﬁls 'ﬁlﬁ |

| o —

t

. Pogni JAD 17233

TI-NHTSA 011281



e —

Ruybber Diaphragm, Aound Kegtor Evaluation
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