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INTRODUCTION

Availsbls In & wide rangs of fun'lullllnm Including
unrelnioroad, giass and mindrel rednforoed, polyrer
higndn, and impact modilled, a wall as Fame ralardsd
o meat 1he reguirsmentx of Underwriiery' Laborylove
Rulistin UL S4V-D, Cutarmx reslnn hive damonstirated
4 varsatiiy of performance s soanDMisal fvaral
Tinlahed part cost, lsacing 1o Bk uss 10 &0 usuiully
wids rangs al apploxtiane

Tha setieq listed balow, Ay ceslgned ta provide 1he
ceuign snginesT ang and ue & Ipecirum of parler
mande (0 inabie & farnulsiion choloe ta be Mada thet
cicaaly mliary both ool and parformance to apecitio
appHeation nasds, In (he sDOnOMio replacemant of
myinly, thermoawhl énd compatithea INermoplastios.

For furihar catallad IoMMEiat on thass maing and othd

MMHWMM“M
MHHI wmmmw

CELANEX COMPOSITIONS:

1000 Urweinlorosd Serise

« Chemical Mealstance

* Wan Meiabwnce snd Lubrialry

a Easy Flaw
Tha Calanex 2000 sarea affer & undque ocombination
ol chamica and walr' rasisiance, low ccellichmt of
idgiign, miniral mckturs AbRaApHON, MG Coled-
abdity, and aurface gicas. Thass proparties combined
will SutEtanding proSediing ChAMRCHTIMICS Mike 1he
Calana 2000 sariss iceal Tor such diversd spplkmion
Ay . typewtiter and Germinel  keyROpa, linera,
swiiches, paint brush brigtied, SO Inayulation,
wmoior and caps.

Thare arw thres unrednforssd #vnllpbis in

§i

ﬁnnmnmumuumumm minimum
Thicknesn.

3000 Oameral Furpoee Serfes

. uwn%mn

* High Temperatnt Performanca
Tha Calahea 3000 ral baried cormists of
plass meinforoad Infaciion oradal (hat ofher

wniabind it to repiace periomanos Hhermosels, provid-

ing Qriathy improved disleciric atrength and are realy-
lanca. In Qodh wat and dry snvirormants gl 1emparatans
&1 high s 200°F, Thw high parformance charsc iz
of tha Calandy J000 perlas harea maache It idani far usa in
Scmotive diairibuior oapa, ooil bobbing, doil cases,
FOLOrs and Sthar lgattion Gompangnte, sed In & §aam-
ingly andissa arrey of sisciricat, tHscommunicalons,
APpHENCE, e INdu st apgHicalions.

The 3000 al purpoay Barkes n svalubie i three
lavels of g réindorcamani (13%, 0%, and 40%) 10
ather tha 4nd yelr B maxkmum In daign flaeibility In
tnrma of rigidity and ducllitty,

3000 Flams Rxiarciad Baries

= Migh 8 and Rigdity

L llﬂﬂ;ﬂ‘mﬂhﬂ Froparties

* High Temparsiura Periormance

* UL MYD
Lilcs 64 genarl purpoas sourtarpart, he Calangx 3000
{iame retarded series ponssin of gtasa renfgreed in-
Jection mokdable graces that mainien ascallen] ma-
chanical and sipgirionl properiles u-w- wida
rinige ol aggresthe end-zhe erwironmenth, wiile ol
hibting suparier tharmal Stabliily Snd axcaplions pro-
CoREIng charnchartalion. T St et elaoirical proflle,
dimangions stablity, and chemiasl reslrninge of the
3000 {lema ratardad serins maka it an oulMending
cancidme for & Mullugd of SOnMotor ADMIcatians;
o] lﬂﬁ!ﬂl and il ohes; iisatar Somporadie, mine
boards, ‘Tatar insulation, Brush holders, and mator
panirgd devicew; relayn and profachon; all typam of
switchas; Eobixms for ues in pobenoeds and tmneiamens;
A0d iy CRENE N ESvarh,

Thit 3000 (Lpma retarced Seviin In ki iEDb In frem 12%
1o 30% glysy renviormemant lpvala affaring the mex-
imum dnlnn flexiliiy and &ll gradas am rup:ﬁn

By UL &3 S0V-C I 8l moormimbeced oDlors. OF particular
nota, Celunax 3211 and 3371 rest UL'S requirsments
for the Sois Support o ourrert clTYIng cOMACN NG
and Cadanax 3310 and 3311 hareg alpoidcsl empariiune
index ratings of 180°C. AN othei graces In (his Sarme

Il L aldcticnl temparatute rtingm of 130°C.
-ﬂﬂ m llmp-l Swise
. HI'III:IHI!' and Ductitity
& Surtiod Appairsscy knd Colorbiiity

™ thve unw of modifinrs ana ke
l'ﬂlﬂh i'l'l;'l. o NEM"

ul'i'lu glikw rainrfanieg grasas Lhat numhlu axcattant

rminhaniosl wilh

strunglh mipioved Iagdst pErfoRTENACE

and ductiity. The 4000 sarias la sn kisll oendldeta for

u wide ey of applications Inciuding hrge and amall

INGUMFIS pUMP NOURNGE AN W petars; gaars, bear

ings and othir load bedting componenie; mechanical

M.MMMIWWMMHH.
1ypa application

arvd ly sy Calanan

WMMLI strangth and fougineal |§ nequersd.
Tha Calanss 4000 3asias condluts of (wa 30%. Hass m-
infonned i A330 which adiars e Qrestell irnpact
Erotion imes! i Il ake betwsét Co/anes

n

3500 ard 4200 Boin graces affer authianding Sakor-
sbility with Celenex 4330 provdiding sxcsilonal sur:

face gioan &5 wall.
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CYLINGER TEMPERATURE SETTINGS

Gigns reinjeread reainy dertva thair strength irom giass
libar orianialbon wnd glags isngth, Orlentation s detar-
mined by the direciion of malt faw. Elbar (ength Is

delarmined by tha langih of tha esin pallet wss what-

v damags is-suntlingd duting procesaing. Chwicusly,
H. |4 imponan] 13 kasp e 1Der lengths B long A Dod-
sibie, M has biun deieimingd thal breakage of Ibers
can be minimized In g screw maohing by Kesping (M
read Zarw of (ha oylinder &8 hat o hatter than 1he iron
pona. For thig reason, It b recomimendad (hat & iy or
revarid praffle Be used on \hy oylinder temparaiune
aatiings whan runsing Gelanas giaks-mwiniorong reging.
Kenp i mind, however, (bl tha fitoeymendad meli
1SMEIUTeN Nhkd B mlihalned, and rastdenca 1ima
- ahould b hald i & minium.

MOLD TEMPERATURE .

Meld tempersiurgs for makiing Celunex resine are
genarally in tha 100°F io 850°F range, with a fampar-
urs af 1R)"F nicat irsquantiy yiekding the baat ovarall
reauitd, Uniike most ciher glasa reimiorced regins,
Calaran yisids & smooih glogey finish wwan when
molded bn g rebiilvely oold moid, MHighsr mold (ampat-
Sures 4 uasd 1o obtain tha ultlimate & suise gloss
wnd unHormity. Low moid ureE s somatimes
HMplayed %2 halp pravent sk of wannagae.

INJECTION AND HOLOING PRESSURE

Bacuusk of s spna o llow, Cafanss palysaby SN
raqulres only moderale | N preasdnes (yplanlhy
In the range o 50 to TE% of machin maximam)

Molding pregbures g Dpgically In the ol 80 1o
0% of the Inkction pressuras., 3ince Ca raain
crysializes rapidly holding preasurss (and hoidin
tirma) are dapandard on part thickreas. Yary ihin wall
parts mary mouine only Mederats holding pressuns whila
iipk-seclion parts may recine high holding prassues
and long holding thmaa.

INJECTION SPEED

Faat K apad |0 desirmble trecaise Cylansx nolkiliies
wary rapidiy choa H enters the mold oavly. b very
apacial onapy, reducd [H speed oan

curg problams

n
Calirain makIings vy, fym s litle an 5
conde lor Ihlﬂm'lnmurﬁm
fow largs Shick-waling parts, Cyole timves Gegr 43 soonds
arg inGoesvdred only in e Inedencis, whera moids
musl be opanad or cHoaad 1wty dus to speaial coeing,
OF wihars [Nearis must b fomsed Nl i modd.

BACK PRESSURE AND SCREW SPEED

EXTERNAL LUBRICANTS

Colahyx resing sre ly suppiad corigining an in-
Wﬂllﬂlﬂlﬁl With proper mold desion and pro-
craning condil PrOBmY &8 EROOM SNO0UMNE
in fiHing cavitied o parl rdlaads :Iu-lr-Llll:alhn with
Colanax, IF e maximum drall posalh Oyas
&l & wids vartaty of molding condd ithans oannct solve
llling or sjecilon prabiema, then acddillonsd external
(uBHBANE My DS Wmpigyed

Acrawaz G, at 0.2.0.3% lavel, should ba the only lubd-
CANL uied wAth Calangz,

Iﬂrﬂutﬂ:ﬂ?lunrﬂmmmh
uhmmh physioal propertieL ™

REGRIND

Calnnex resin his swoalanrt thifmal BEablity dung mokding.
and x1 such, regrind can be cmed. Fagnng should be e
of oo amination, comisinet uwiih virgle resin and dried slang
with the vingin resin belore mokding. It s recommanced sl
rasring ibat somibirue in T et 2l vt Ty By 5% Algrind
I T5% visgin. Table XV indlostes the aflect of regring on

Ap Inicatud [n Tabhs XYR1 4 alight dudhiadl In binilly

20% regrind. TS cacreasa & cue mainy 5 breaiage
[T

of tha gtass fibers dwing mokilng, grinding, ata. Ror
IS et O, the Hvdl OF Pogring ENCRl N dme i 20%,
uniexy further reduction i strength cen be tolered.

TABLE XVHi
REFFECT OF AEARND dN PAQOMENTRE OF
CHLAMEX 300 NATUNAL
1% Raprnd
Virgin T Wingin
Tanuke Srengih, cul gy Lo 1500
Notthad lrad, 1640000, ir 1.4
Teraka Impadt, I140AR7 LY 2
Mt Doilariion Tarmp., 7 i 3554 pal [ -] a3
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TYPE ' GRADE" DEGCAIFTION

Urmeirornd 13004 Unmacified PET, Super Flow
140048, Unmaodified FRT, Migh Pow
1 QDA Linmacilad PET, Extrusion Gnsle
1700 Linmadified PET, Uirahigh Mokcular Weght
1802 LinAlled PEY, Lubvitated
200 Liniflad PBAT, High Flow
00K Unftte FET, Koy Cop Grade
on Uniied PET, hacium Flow
2003 Unilled PAIT, Good Maw
200w, Unfilad PBT, oy Cap Ginde
012
Glam MsintorcecGananl Fupnss 14237 15% Fowgiess Fited, Sanaml Purpomr
L g % Fioerglane Mllec, Jarsesl Purposs
3100 750 Fogighies: Flled, Glanarl Purpone
3200 1% Fosgies Filed, Qanasyl Purpnes
30 30% Fopmglase Fiied, Gararal Purposs
S400
Ginse RalnioredFiame Rewnded 3112 13% Foasgisss Filed, Flams Mewrosd
k- [1] 18% Fosgiew Fied, Mame Retarded
211 19% Soaegiees Fllad, Mame Pelasded Cogolyftier
33w 0% Fibergises: Filed, Fiarme Reterded
NIl
High Impaol 12T 7.5% Pibwgiase Filladl, Impradd Impac
18R 1584 Fibseglass Fied, peovwed impecl
1062 304 Fibargiass Filed, Wi impiet
— 20% Fbagiias Fied, Impioved Impact
430 30%
improved Gurface Finish 500 15% Foangians A, Impecvid Suriece
5300 2oy Fibogless Fited, Impmwed Suriecs
™z 1554 Floagiiis Fillad, improwd Burfecs
TBbEZ 0%
Low WarpiGenaral Fumpom 000y 407% Glessvinanl, Low YWarpage and improved impect
LiMEAEER 400k ClesxWinentl, Exatllani Wanp Feshsblcs
. ga00 #0546 Glasainel, ‘Warp Aesistanl improved Surfscs
e WapRiyme Rstaried e 0% _GiseyMingrei, Tyma Retrdwt ond Low Wempage

Prae Al or conpite ropiely Nlonmalion.
SYNMBOLS '
Tos haip bt mowt 3igniRoant matedal properties T pantiouisr and-uss sppllcalions of Calanax® themide
pastio polysater, tha symibols shoun beiow ey usad (hroughowt (his laswy.
Q Ewcinical propartes: ey 7
ok regixtancs and high High el fiicigtancs.
ciataciric simngth.

& oo @ cherica siince
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Typical Properties of Celanex’ Thermoplastic Polyester”
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MEXT MEETINDI

AREEERREEAN.E
DaTE:® -TUESDAY 3717
TIME: 230

FLACE:s CAFETERIA CUBE

ISSUE1 Devices calibrated to the "short pin” {actually high calibration
bads) Eide of the pin window sxhibit loas of continuity st elevatasd
tasparature. FProolem is beliswved ta be primarily related to tharmal
expanslon/warpags ¢f the base reducing the sffactive pin length.

DISCUSEIONT

Stave reviswsd the snginesring spec and determined that the only other

area af potentisl concern {(besides vibration) is tha humidity Ltest, whers

the basw material could change dimensionally whan expousd t5 moisturs.
Although we dan”t believe molsturs sbRDrption 13 a cancern with the FAT,we Wil
revimw it with the Celansse ~ep Wednesday.

Aboyt 1% of switches tested 3713 swemdd cierrant 150ns relesass specy
about the sans lwve! of failures 1n the "continuiiy® catagory pesrhags dus
to actuation »i0%X above the maximum specifisd. Pill Sweat tos re-tast at

higher pressurs. M puinlle =7 O {Mb.‘r-/r.b&- Fobe

Eams calibration check Funneled 5y S nile on low endg From +/-1 mils to
+2/=-1,% mila. Fallout can be sant back through the machine. Matt wWiil
repart on resules.

SHORT TERM ACTIONS

# = NEW ITEM OR COMPLETED 1ITEM
P = PRIDRETY ITEM

OFFSET FOR ALL SWITCHES = .DX&"
CREEP BFEC = 2% mw MAX~“M ACTLATION
1%0 mm MAX-M RELEASE

P PROVIDE "SHORT PIN® MATRIX TO B.OD. BELLERA ,f
(nead 52 to 54 mil offsmtm) g '
P HIGH TEMP EVAL-N W/ "EHORT PIN" MATRIX OFFILER ﬂ
(REPEAT TENP CYCLE S TIMEN) &
P REVIEW EPEC CFE ILER
ST o . -
P REVIEW DFREA DFFILER =
P VIBRATION TEET W/52 MIL OFFSET OFF ILER'
P SAMPLE P/C BASE IN LLTER seiEngs  pakrnd -z b et
(EROWN/LILTEM 2200 OR =300 IF FOSSIBLE) WAL TERS ma.t | Gt o
il
. COLLECT YIELD DATA PER AR IMITS . BWEET
REVIEW AT DAILY MeERTINGE (4w Afg,)')
+ REPORT ON B.A.M. YISLDS W/TIOHTENED CHECK SE_1ERE
STATION WINDOMW '
# EXPEDITE P-TEBTER MODS TO ALLDN DIFFERENT KOURT. ",
ACT”N AND REL CREEFP LIMITS cCOMgl. .
TI-NHTSA 8142
+ PREPARE TEMP. TEST STATION FOR USE . SWEET
BY - 3/1& camD .

{operator~ traiming nesdertt



, ¥ fo sefmuuas,-:cmw WIRE camsnm.-
Cimaenyy

-; . (T Emaleyes Cureed
»y .Eanklln Sicast
;& Seymeur, Conneclicul 02483 (203) A83-5T77.
i . ANALYS!S REFORT
T
."!‘ LI - ".:-" - :‘ : I‘;\"."1&“_"'-—_ - - .'i ,R' j-l-?ll‘ﬁ?"?.-m'h_'r ....
T muniemer, Mi‘;‘b-&?.iﬁr-“&muhir- Ol 0, Satmeagoll Dechrfisne=t :&E
I wderzam E, .ﬂ'.. Xox LALE Guhchn‘.ﬂ?Iuii el
;oo Zw,, QE 54035 T Samouck  E—ShE7IELL _
o " Meleriak CEA 25T Wi=a Cale&hlppacs 2E-LE-57
N T JEG™ Ke,. Weignt 57 Zur..
- | Specification T.5. 58/47.00C I5L &R #L" hu.w- Su- Coavw :
;) Sornerse T UNS#E czsuac
© S SHICALANALYSIS
T fmeenm ' o0
:.' M . . ) "'.ﬂ". .
f'j.aaﬁ R Y 1
ilzNe L., Eei. J - y
Dol - T T
© ; ST
D aANTANITE
. I=AFPHEAEYT
i [= 3 18
ALIIALEUM N
PmvE AL AMIUVES. .
~NTILE STRENGTH A8 £3,220
VIELD STEENGTH MS! . : ' -
SLANGATION, K in. Zng -
ADTNNELL
Fiwll TEST
GIAIN STE AVELLS S .
EREITIVITY onmaiz
T TNAUCTYITY SR
TI-NHTSA 8148
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o

a. wot the swiceh in the cast port In m hfidicy
chigber. Cucrsncly raleasad macing eip€crical
&M =of Aust be installed befors pFATE of tanmt.

b, Subjact Ohg switeh o ten (10) sOntinceus huidity
cyclaz ss IOLlowa:

. ¢l) Haiss campethfurs Eouéd +10/-1 "C aver 1.3
; bours; ac 90- eaffative Tamidity.
L

{1] Held 1 howrs § /=1 "C ar $0-24% ralativa
umidicy.,

(1} Lowsr nerarura to 33 Q7«2 "C ovar 2.3
at F0-98% relacive Tagldity’

i. RELIEED al- WLt T

., thin 15 mirmates after oowplacien of tifih tenth
humidicy cyals check tha switch to sascio « B G,
D, uming cha procedurs aatablisbed in sach sfgicn.

; k. Fomconformance ia dafived s sny switch pot mestil
? che oriesria in sentiomn &, B, €, ox D,

a. Hount tha mwitch in the ekt port in & salt spray
chasber. Tha ourrencly relsasad mating alsccrical
conoector and wiring awet be inatalled prlor ca
atart of tast. . .

b. Expesn che wwiteh ssaeably to 71 louxw of salc spray
Por ASTH B-117.

1. doxsubance Npmuizsments

a. After sxpodure, chesk cha awitch te spéciona A, B,
G, D, using che precedurs ascabllshed i sach
sagkion.

b. Wpeonformancs - is defined as any svitch noc sascing
ths criteria in seesiens A, B, C, oz D, Zamplws
used for this test must ba destroyed afcsc all
tenking is complacad. :

8 18 ' | Y EB-FIVC-9T3I0-Ai
L or MEVSED NUMBER
mm 394712 Frrvem dlineng mpy AOE M VN

TI-NHTSA 3147
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CCPE GUALITY ASSURANCE START-UR REGUIREMENTS

ACTION

REVIEW B UFDATE S57PS RAG/CHARACTERISTIC SBHEETS
LESIGN FMEA
START
COMPLETE
PROCESS FMEA
START
COMPLETE
DEVELOP 77PE& 242 (PRELIMINARY)
DEVELOP 77PS CHARACTERISTIC SHEETS
COMFLETE GAGE R&R STUDIES FOR ALL 77FS OADBES
ESTABLISH 77PS MANUFACTURING CONTROL PLAN
FINALIZE 77FS RAS
SUBMIT 77PS IEIR
ESTABLISH 77P8 START-UF INSPECTION REQUIREMENTS

SET-UP 77F5 SPC FILES

BATE REGLIRED

/28

N At
4/1E

e
771
771
7715
TI1E
TS
B/l
ast
Bs13

a/15
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77PSL2-1 Pre~Launch Control Plan

*  Pilot 24 pieces
~»  Normual plloting procedures
- [mpulse (5) devices
- Function Tesl {4) devices

*  Build Senson
« Increass SPC on tha Kapwoo stations from once every 4 hows 1o once every bour

* Build Final Devices

¥ 100% Function Test
~ Acustion

~ Rolease

= Cresap

~ Millivolt Drop

*  Leak test iull devices
- First 1ot 100% - 200G pes
= 10 pieces from each subsequent tote of 200 pea = (D0 pea / 1ot
= Total tested for firgt 50,000 pey = 4,400 pos

¥ 200% visunl inspection for comrect base and bexport
= Doos at Preasure Test and Packing

* Inspect 10 pos from sech box xt packing with mating connector

* Inspect 10 pos. from each bax st packing with 3/87-24 go/oe-go ring geuge and
kooue wiench set ot 4.5 inlbs, -
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% ) K ENN B EFEEELLREREEY R

" DEFINMTION;

— Guotation Leval . Inltial Production Lavel

HILITE MANUFACTURING FEASIBILITY SIGN-OFF
THYAS INSTRIMIZNTS TNC,

BUPPLI

PART NUWMBER IWM— :
CUSTOMER FART NUMBER L Z27PELR et

Mardackrring Fegsibfity in the mutuel agreement baiween product snglneering. mamdachring. the
suppbar, and assembly activiles that & proposad dealgn can be manufeciured, assembled, packaged and
shipped af sn accoptabis level. A foashie desion must pamit mesting produnction volumos and schodules,
consisiant with the abiity 10 moal ongindgring requinements and program quably, rollabiity, Fvesiment cost,
unit cost and iming oblectives.

FEASIDILITY CONGIDERATIONS:
nol ntanded 1o ba inclusive, Identifiss majer quesilons which should be conaslderad in

The filliwing $si,
porforming & feasblity wwiustion. The data provided in fia request should be used @& & basis ke

YES NO  CONBSIDERATIONS
A7 Canthe pat be manufachured &5 specified on the atteched drawinge?
. Compatbllly of spacificeions k0 sccepied manufactaing stwndards.

. Can you mesl the E5) & wiBblen?
. Containabity of al ES mauiements.
A mmmumwmﬂn—mn

« Esiabishment of process capabiBty af required volume kvels,
« Malnlerance of roquird quatty sysiem cantrols.

Easallda - Fart can ba produced a8 spacified With no revisions.

Changss Baquicsd - Oesign revision mquired %o produce part within the ap-nmu
meguiramanis.

.ﬁ Changds Pacommendied - Feasbie but oan be Improved or fesa costy I proposed
mummmmmﬂ

VO Canyou meet sl spacfisd requinkments ot e proiecied volume fovals?

- « Adbquecy of capachy. .
A mmmmummmmqm-
Ve . Allinabify of shipping deniies. '
. mnmummmwmmwmm

taoling or place costs}? .
« Froduet improvomenl proposile.
J » CoM mduction alemetves.
A mmwmmmummuwdmm
N
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