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Design FMEA

QOccurrence, Continued

Qecourrance
Rating Tabie

5.4

s

Tha following table Is used to estimate the failure rale ghd/or eritena
to devalop a rating for each cause,

PRoBaBLITY QF FAILURE P PoasELE RaNKING
) FalLUAE AATES _
—— :_f, S e i T
Yary High: Falurs ia slmant inevitakla. | w1in2 T
1in3 g ]
g g . 1 - ]
High: Repaatad (@ires. Tina a
1m0 7
. -1 .‘ - -
Madorale Qecpslional laniuras, . 1 1m0 8
1 In 4080 - - 5
1in 2,000 : q
.. L 1 . . .-|
[N-1" H HHI‘INIH Taw failras. 1 1 16, DOO 'I 5
1 In 150,000 Z
Remoes; Frliun /s unliksly, £ 1 In 1,500,000 1

L

Tarl ko L L) 0
RS - AR i

1 The Critana celumn may be pugmaniad by the FMEA Team to meot local raguiremens

anby ik

= Tha tabls i3 ustd conslstantly thoyghout tha sngineaiing ofacs.
- Suppoping ratdonple i2r changee are decumened and gflached ® tho FMEA

&
Salery Enginearing.

Changax have bean approvad by focal Fard Menagement prid Quality Qhice,
The cricaria [of rating 1" cannet ba changed witham prior approval of Envirohmentsl &

PPt Coaflie o ale @ debee ol drailleet

TI-NHTSA 0158088
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EFFECT OF TEMPERATIRF OR TMSTROH TEAR STRENGTH

100
150
200
2490

LEA ; cam

1 Mil, B Filn

&.¢
7.5
T.5
T
T2
7.3

%

Rapart Fo. ¥YR-63-11

TAECE B
BENDING RECOVERY OF PIIAS FROM 180" HERD
% Recowery .
15 e, 30 aec, 50 sec. 120 mes. 300 3ec.
H FiIm {.om2%] 55 60 2 63 [
100 "Mylar® 13 50 51
300 Cellophene 15 26 1

2. Two pdl K £11m [Roll 70-1-1) sagples were
atretched 1, 3 end 5% on the Inatren Teatar and both the work
TECOVEry And fOrm rECOTATY WATS mAilsurad in sach cape witch
and without a 30 second delsy before recovery. Rats of de-
formaticn wes 1008 /mioute A recovery peroltisd At the spme
rata. GSunmmatizedl in Table 9 are the work and tenaile foarm
recovery data.

IABLE §
WCRK AND FORM RECOVERY FROM TENSION
H Film [.G02") Boll TO0-1-1

Work Radovery Porm Recovery

% Stratch Instaptaneous 30 pec. deley IngtAntanecus 3-:1;;‘:-
D o7 76 100+ 100+
™ o8 Gh 103 1004
D ™ S0 100+ ol

= ™ 78 L0 100+ g1

- Ko =5 by B8 ao .
™ <H 41 =i T8

- LEAzcBm - =L1=-




pe0S1L0 YSLHNI1

*Report ¥o. YR-63-11

H. Dynanis Machinical Msasuresents

Iynamit ZEchanlcal maasursments mmde by the
Flastica Dapartment up to 500°C heve Falled to reveal the
presenca of g glass bransition temperators.  Thla appeara
to be varified by the fact that the pechanical properties
pepsired over wWids temparature rangss have failed to indicate
any diacontipuwities or changes in Slope B3 in the chaa Ak the
glass trensition temperature.

K. M, Iksda #=- hes found & méchaniend lose peak
at =60"C by uae of the toralovlal pendulum. The helght of
the peak 1z nine times graater then the bass vilus. This
peek correspinds to the dielectric loa® peaks found in thia
tsmperature rangs. After peaving atr - C tha lonx rvalue

remein= conatart cut to 250°C, the matious tamperature used
by Lhedn.

I. Abrazjon Hasictancs

E film has shown a high degres# of reslatance to
abrasion suceeeting 1ts utlllty as & baaring materlal. The
rete of abrasien for ome wil H filw with the Ball Sand Zlmat
Atradar wam 7.7 minutes/mil a3 coopersd To #-5 minutes/mil for
"TeAler"e FVF Filmw. .

1I1. Dimeneional Stabillty

H rilm offers a nign degree of dimenatlonsl siabilicy
at tepperetinres abore the meliting point of moxt polymers- A
shown in Figure 11 tha shripkage Iz less than 1F at o' an
belt cast film. Typilcal Aata Bre given in Table 10 whers itha
ahrinkags was megmured after Five minuies srpogurh to the
indicpted tempaeatura.

TABLE 10
SHRTPKAQE OF H FILM AY VARIOUS TERPERATURES
¥ Shrinkeage
Anll Koo 130-1-2 134-1-3 100-1-1
Tamp. " Mo o M ™ b1 b
2on p.25 0.BE 4.14 0.1k 0.00 Q.E3
L5 'y pilm Infra Red Studies IT" PWR-£2-8 RN Tkeda

+f Pont Heglsterad Trademark
LEA:can =11-
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EFFECT OF TEMPERATURE 0¥ INSTHAON TEAH STHENGTH

100
150
200
250

[ TR zcam

IMBLE T

1 Hil, H Fllm

6.0
T-5
T-5
T4
7.2
T-3

Report Wo. ¥A-63-11

10.6
9.3
T.9
B.1
5.1
9.7

Report No. YR-54-11

TABLE B
DENDING RECOVERY OF FILMS FAOK 180" BHED

% Recovery .
15 sec. 30 see. GO0 seo, 120 séc. 3K asc.
B Film [.D02") 53 (] &2 63 &b
100 "Mylar® LY 50 51
300 Callophana 15 2 30

2. Twomll 8§ film [(Foll T0-1-1) samples were
stratched 1, 3 and 5% on the Inetron Tester and both the work
recovery and forw TacoTATY wate mepkdred An each &3ae with
and without & 37 second dalay befora racovary. Rate of de-
forartion was 100K /Adrmute and recovery parmitted at the szkw
rate. Summarized in Teblas § ere tha wory and tanzils form
Tecavery data.

TABLE &
WORK AND FORM RFCOVERY FAON TEESION
£ Film (.002"} Roll TO-1-1

WoTk Racovery Form Retovery
¥ Stretch Inatantanscus 30 3es. deley  Inet@ntinepous 321:1“'
% FD o7 Th 100+ 1004
O b fih 100+ 10K
MD TB &0 100+ Gl
® ™ ri- a8 1004 ol
= ¥ 59 4L 88 8o
™ 1] 4l 8T T8
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H. Dynamic Mechanlcal Maifuraoents

Dyranale mechanionl péasurdninkts mede by the
Flaztics Dapariment up to S500°C have failed to raveal the
presence of m ZlEms transltlon bemperstursa. Thias sppears
to be verified by the fast that the neshenical proparties
meaASUred oVEr Wite temperpture raoges hava falled to Indiceta
any diacentlnoitles or chamger In slope as lo the came ot the
Zlass tYansltion temparaturs.

R. K. Thada =#- has fcond a mechanical loss peak
at =B0"C by wae of the toraicolil pendulvm. The helght of
the peal ia nine times graatsr than the base watue. This
TEK corrasponcds to the dleleotric loss peakis Toupd in this
temperature range. Affer paaking at -BO"C the losw valus
:uml:tul nopatant ot e 250°C, the mexiwen temperaturs waed

¥ Ikede.

I. Abraaion Reslstancs

# Tfilm hip shown & high dagrae of reslstanca to
Acrarion cugEeating 1ts utility as & hearing material. The
rate of abrazion [or one mil H f1lm With tha P&ll SArd Bleat
Lbradar was 7.7 minutes/mil B3 cclpirsd to -5 mimuter/mil for
"TediarT+ FIF Fillo.

III. Dilmtoaiozal Stablilty

H film offars o high degrme of Jdimensionel stabllity
&t teaperatures abovs the malting point of wost polymers. AB
ahown in Figura 11 the phrinkage 13 less than 1% at 300°C on
brlt zamt Film. Typical dets ore Jlvem in Table 10 where the
abrinkage was neppured after five minmutes pxpopura to the
indiceted tEmpErmbure.

TAELE 10
SHRINEARGE OF H FILM AT VARIDDS TEWMPEAATURES
3 Snarinkcags
Eoll Ko, 130-1-2 13411 100-1-1
TEAp."C KD ™ m T D ™ -
200 0.25 0.8 o4 o1k 0.00 0.%3
e " Film Infra Red Studies JT" PUR-E3-2 BN Ikeda

*Du Popt Replatered T-ademark
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TEXAS INSTRUMENTS, INC.’S

09/10/03 LETTER TO ODI

REQUEST 13

BOX 13
PART A-E
PART B




