
- . . .. . .. - . .. _. _,._- .. . ......... .. _ .. "'" _-·_~"' . '\""'" ~ .. ' .. - .. -. .. -.. .. -........... _ ...... _.--; ,__"\:· .. "'., .... . _ ..... . .... _"\. ~_ .... . _ .. _· .. _· .... - .. _·· ..... : .. .. - .. _- "\,.. ..... _ . . _-_ . ... .. . .. . .. . . . .. _4_ . . - .· . . . · .. · .. 

PHOTOGRAPH THIS SHEET 

an 
00 co I¥ 

~ LEVEL IQ INVENTORY 

CV) ~ 
\J,JA,L- ?11/~ an 

a, ! -c:( I 
I ~ DOCUMENT IDENTIFICATION 

C t.J 

§ c:( 

ACCESSION FOR -
NTIS GRA&I 

DTIC TAB 

UNANNOUNCED 

JUSTIFICATION 

~ 
• 

I -__________ ,~~,~~ 
\. . J---------------"..... -a-,;B;;;_Y;:__ __________ ----1 ._ 

DISTRIBUTION/ 
AVAILABILITY CODES 
DIST AV AIL AND/OR SPF.clAL 

DISTRIBUTION ST AMP 

UNANNOUNCED 

DISTRIBUTION STATEMENT -~ . 
Appr~ve_d f~r public releasej • I 

D1Stribuhon Unlimited 

DISTRIBUTION STATEMENT 

Copy available to DTIC does n1 n 
PNllit full1 legible reproduction 

DTIC 

S
ELECTE ~ 
OCT 241984

11 
D 

DATE ACCESSIONED 

DATE RETURNED 

10 2 3 298 

DTIC ti?lf3 70A 

DATE RECEIVED IN DTIC REGISTERED OR CERTIFIED NO. 

PHOTOGRAPH THIS SHEET AND RETURN TO DTIC-DDAC 

DOCUMENT PROCESSING SHEET PREVIOUS EDITION MAY BE USED UNTIL 
STOCK IS EXHAUSTED. 



.. I 

' I 

l ; . : . \ 1 • j 1U 1l l) I J, . , / ' I •, l 



•• • • - •• - .. ... - . • • ' • .. .. • • • ... ... - .. 4 -

DISCLAIMER NOTICE 

THIS DOCUMENT IS BEST QUALITY 
PRACTICABLE. THE COPY FURNISHED 
TO DTIC CONTAINED A SIGNIFICANT 
NUMBER OF PAGES WHICH DO NOT 
REPRODUCE LEGIBLY. 



.. 

• 

. ... . ' ·. 

GMR 7 
.,.,NT•D IN u .•. A. , .. •-•a 

RESEARCH LABORATORIES DIVISION 
GENERAL MOTORS CORPORATION 

DETROIT, MICHIGAN 

:.., 

NO I 1295 
OHUVII'.• ,. l. iebbere 

APPROVED '"· L.. lkait8•MW 

DATE SUIIMITTll0 ________ _ 

DATK JIKPORTKD_ .... &,, __ ~_42_,.,__ ____ - . . 

9UIIJllCT f.xper1 ... tal lfe6 t.a of Ca•t. St.l Ulad•r CoulderaUOD,f r UN 1a Anor Plate 
by Cadlllu lilo tor C r Di"1•1oa, p,cr llr. t.. A. L'WIM. 

INVIESTIGATION IHQUIRllD: Det,era.iuUon or pbJwl•~ l pr op ru .. ot ..... heat.a ot ... , 
••l aade bJ Cliaax ua1,w. ... Coapt:.,- ot ditrena\ ooa;:.iod­
t.iona and wi t.h •a.rl c..u aa.t.boda ot deo.ddaUoa. 

• 

De\el'aiAOt.ion of pb191oal propert.1•• of H Yfltl beau Md• bf 
~ 11 U'Oh I.ab0rut.or1•• D1da10G of O..ral Motor• Corporat.1011. 

IDE!ftlfIGAJ191• , . o. 118:2 

Thi a in• -it.lg u n H a uct. to det.mD• th• alni-.. awt. or a.l.lo7 ad 1-
tiou neoeesary to , r od1.1oe bpioal propwrtin coap r bl• to th • or the 
pre ent o,. t,olfied coapoa1t1aa &Ad al• o wb1U>er or oot 1t • 1 gbt be poi; llble 
t,o e llxdn .. t.. tbe epeo1t19d dit rutua or bollope1alDi \I' at::en c. and aub9Ut.ute 
a conTeaUaaal nol'Nllalag tr. t.m•t.. 

OI 9iSSICW1 S ., .. beau of at.el • re • at bf the CUau ol.ytdemla Coapa111 
of IUohi. 1111 l abor t.ory l n a ".lr7 und aold or a d a~• i:• l block 

which haa been deai ~d to Ti ld tllO t.ea\ ban 1 :a 7/8 I. 11• ot 90\llld aeW. 
Tb•!l• were Ml w d au a 1 l o,-4 ia a 'JOI llilloa-Ua..t, eoreie• bi;eb (NquoeJ 
1aduc t.1oa !"uuoe. (S.- CUau t.-J.i.l:,0,-, t.o17 re ort. l o. 2496, d ted 7-27-4,2). 
Th• JMa\a whlob • ~rled 1a c •pod.U00 aad Nt.bod gf deodcb.U.- wen Nl• 
oul \ed t.o ~h• \Ile f cllo• ~ oh..S.cal coapo11 t.1ou1 

Co· ~ oa 1 U,,n Mo. l 2 ) 4 5 6 7 
Clla x lt•~t Ro. .Z "J:l ~63) ?634 636 263? 2gl§ . (µ9 

':Art)ca .29 . , .29 . 29 . 29 . 29 . 29 
'~;: •n.• l.50 1.50 1.50 1.50 1.~ 1 • .so l.SO 
Silio...- .50 l ,,., e w l .,,, ... 1. t) 1.c-0 .50 l. 
llolp,llr•a .so .5() .50 .20 - e .'O . 20 
Cbroaia - - .,o -~ .so .so 
' roD ad ed .oos . uJS . oo, 
ila•i.nu dlied - 1. S# / t.«. 1. SI/ toaal. • S# / toal. SI/ \olll• Si / '-oal. 5 / l.olll. Sf/ t.oa 
Fen-o Ti waiWI ( fl1 C) - ,,1~ - - - -
S.v• c011podt100.a • r• alao out by a. u. !'ittsaaroh Labora \orl•• D1Yio1011 in a 
d.rJ aud aold or a sill;~l k• • l block 11b1ell thlda a t C. bl.oak of l-l/8 x J x 
ll-1/ •• 'nlese ere or <lif i:,rent. coa ,o•l UQG~ ud di!f rent •tboda of deoxi a­
t.1011. One be · t 1C-270 ~ t.o r• l , oe lo. J of th• Cllau l7'bdemaa Coa} u7 
b••W 1"h1eh 'WH r UD'J t · be cily eh•okecl oa th• a:a.rf-, oe art.e r- h t t.re tnouta. 
Another ,c..m ~~s t.o du lleat.., e. aept. for t.b• hoaogealaill.ll t.Nawn\, lo. 7 
of the CUau h t. •blab ah wed tbe bo \ OOllbi.AtA t.iOD or p ;rs1eal proper\.1••• 
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Tbe 1Dt.Gded c,oapoli tJ.oa ot t.he , e aeftO M 6t.l •aa u tollo••• 

teat llo. c-270 C-"71 c-m C-274 C-2?~ C-276 0,..2617 

Carboa .29 .2.1 .28 . i .:, .29 .29 .29 • 
llatDgaattH 1.50 1.so l.,.!O .90 1.,0 1.so 1.,0 
Slliooa 1.00 .45 .45 .45 .t.5 .J.5 .95 
Cbroalu - • .3 5 .J5 .65 .6S .65 .50 
itolJINleaaa .50 .)S . J5 .2, .,s .:35 . 23 
&orca added .cos .uos .oo, 
llNOaiua added .14 • llalaaa acldecl 1.5#/toa 1.s,/taa 1.,,1- - l.Sl/tcJD 1.51/t.oa l.Sl/'4 

• 

. 

• • 
- . 

ftl•H ooapo11t.1ou wn &l.ao •l\N 111 JOI Cor•l•" blp tn,quaoy iladllaUaa 
f\araae., uiag • •ti.tJier.ia or..:oibl•• 

Acwal Cbnleal Aaa1Jai11 

Beat. lo. c • Si Cr lo 
CU.au 26)~ .~, 1.41 .6' .12 .4, 

• 26)) .21 l.S2 1.;21 - •. l) 

• 26)4 110t. ual.ysed aho• ol"Ukecl 
• 26)6 .28 1.48 1.1, .,1 •. 21 
• ;!6)7 .:t9 1.41 1.17 .s2 -• 26.38 .29 1.45 .6' .5) .2, 
• 6.19 .,o 1.51 1.11 .54 . 24 

GC-270 .)0 1.60 .so - ·" •c-.;-71 •. '1 1.;..6 .)6 .33 .41 
•e-.?'7) .29 1.06 !'50 .)5 .)9 
•c-274 .2, 1.01 .so .s, .)0 
•c-,275 .ia l.45 .1., .S6 ·" •c-.i.'76 .)1 l.45 .49 .56 .J, 
•0-277 .29 1.,, 1.02 .)9 .)4 

u~111 IBrlia.fti!I• 

ffotb keel• WN aut. troa t.b• Cliau bloou 10 .. w g1·J · • b&r 1• ,. 7/8• X u•. 
ho l-l/4 x 1..:1/a x ll-l/2• btu-a were also t.akaA froa the Re••"'-roh • •t. ke~l 
::u.ock, bar A be1Jii rro• tba bot.toll Nld of \b• k~l wtdl bar B •u located 
n~arer th• ge t.e • 

Th~ bar• !rom t.bo a YC'JA CUax h,,nta aa'1 a.lii.R.#C-270 ••r• tueai boaogenilied OAd 
hec i \reated u rolle ,11 
Me~kd t.o l9~r ill au hoara. Held a\ heal. 10 boar•• c-:ao1.c1 1a st.ill air to 
roo• teaper ature. Rebeat.ed to l65o•r 1a 5 AOIU"a and held at h at, oao llour. 
, ueachea in •at.er doa to a w• perawre ot soo-,60o•r (,?O •eooada r• ,w.N4' •• 
det.vained bJ uperl.Mat..) 
t'~red to )21-)Sl, tbr-. hOGra 11p "° heat., 6 b~l\lra at h•a\ aad ouoled 1D air. 
T•pt,riAa; teaperature asc•r. 
The bar• r epr,;eentia the roaainiag alx IMut.a MM by t.he ~• searoh Labor&t.or1•• 
were boa\~ \o l~r 1Jl l-l/2 bOIU's 11114 held tor rov bou-a, t.ruarerred \o a 
f UJ"U&Oe at iooo•r, beld ou hour and oooled 1D air. They "" aubs• ~-uaaU.1 
bt. rdened 1n the , ~ .. unner a 3 \he CliM:r aad,, ban. 
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Al •t.:i ted pNYio11sl1 tee bars tf'Ofl Cliau bea.t l o. 26)1. QN t'ouad to be ~, 
cbeake~, p.art.i<:u.brly r n th• bot.toll '"'"• 1'be own\ cf t.hu• crsci: a ia AOIIII 
111 a phGt.ogn.: b iaol.Gded 1n this repor\. .A llicroar.;.pb t..sk•• in t.be t-ecioa of 
••• of \be Or&Oit l h alao iraclad... flab abo.-. odd• at. \b• eclpa or Ul• a-Mk 
ltlld pr .a e t icc.l.ly ooapl•Mi d~•rtrmaatioe 1u \.he adJaceat 11a11e, llldio•Uac Ula\ 
t.h111 c.rv.oA.s : ero 1:-rH•t. at t.h• UN t.he ... p-l ea ••rt, hoaoge1111.ci. ~ :':4ll"8 "" 

t hen ••111.n•d in~ te•t. t.r• of t.'~1"d Cadillac di.aea•1ou u ahown 1o die 
attftobe4 skeub. 

P~JSICHe PROff.RTlt:§1 
ffii.:WC-

tUIJJ !iODaLUS ILOiGA.- Tl~)II 
UI.TWti. !!~Tl 0, noa o, ARKl 

!AR P.f_jf 1.HU.lu.L ~1TRf NUflf (JvlfllSOll1S) P..U?l'URJ IM 2• (AP i-Fi >X.) 

• 

• 

• 

.MQ.,., _____ 1 .. 0,., ____ JWY!:aa..,_AA:.· a.s ...... _....,P§_l._ _____ e ... $.1-.. ___ ..;f,.§,.l ____ %"------'li ..... __ • 

4-A 
..-'1 
5-1. 
5-~ 
,-A 
6-B 
7-A 
7. 

26J;: 
.i.6,3 ;;. 
~6JJ 
:.: 6 )) 

c-:::70 
C-.'. 70 

i 6% 
; 6J6 
:6)? 

:.:•6)7 
::'0)8 
.26Je 
.:6)9 
~~6)9 

c-.77lA 
e-mB 
~'7)A 
C-.?735 
C-..:'14' 
c-nu 
C-275A 
~-.:'158 
c-: 76ii 
c- ::.76B 
C-~ TfA 
r.- 7? f.l 

)52 
)41 
3'2 
JC>J 
J6) 
157 
)6.3 
)5~ 
352 
J31 
:. 57 
3452 
)6) 

J~2 

,,,1 
3S2 
.35; 
J4l 
JU 
)75 
)6) 
.375 
Ja 
)75 
Jj2 
J6J 

169,000 
169,t)OO 
176,000 
175,GOO 
168,0()(1 
1n,,co 
l7t,1000 
17(. ,,!00 
161,000 
1601! 00 
l'6,ooo 
166,0QO 
176,00C 
116,000 

l.48, 000 
ls.8 1 0'.~\-, 
156,6oi) 
l~<l ,OOO 
150, ~mo 
U6,4c~ 
1761 1. C•.! 
116,000 
155 ,,.: :o 
177,8-00 
l t~.:: ,3 O 
1. n ,2c:.J 

l4S,OOC 
lSQ, (X)O 
135,.)01, 
1J5,0"-\1 
lJJ,oOO 
142, •J.)() 
1;·5, '(')() 
126,000 
120,00IJ 
1;10 , 000 
12 7,0'JO 
1,i,001., 
l "~,o-:o 
us,0.:..10 
110,000 
lJ0,000 
12s,ooo 
1:-~ ::. ,ooo 
105,{)l ;I; 
108,00J 
U.6,;)00 
1}6,~X.IO 
104,(•iJU 
li.~,I)()(', 
11.>6,n(iv 
lJO, OC-0 

1~,000 
;:06,00:) 
:: : 6,00C 
215,oun 
lS.:? ,5U) 
l':rl,5"~ 
..?05,000 -
20.2,000 
203,000 
204,000 
208 100P 
;n,ooo 
; ,)),JOO 

l 7/J,C,C.iJ 
1'19,500 
196,000 
173,000 
U4,00; 
lb.) 1 500 
,:01,000 
.:C),000 
177,0:rJ 
.. ' 14, ~ \)Q 

U l , G: 0 
.205, r1 ;O 

lS.O 
U..5 
lJ.~ 
lJ.S 
l u. u 
10.2 
15 
16.~ 
19.g 
19.5 
16.1 
lJ.6 
15.0 
15. ✓• 

.u.s 
9.4 
14.~ 
10., 
ll.) 

·1. 0 
lJ.8 
lO.\) 
1: . 2 
~.s 
a. ~ 
10.5 

n.:z_, 
2'1. 0 
)O.O 

~.6 
lJ.<J 
l.4.9 
26.0 
27.4 
J).O 
n.o 
is., 
;.'7.8 
Jl.4 
J2., 

.33.) 
l ~. ;. 
)4.7 
w.1 
8.5 

16.8 
18.4 
16.? 
.2C. 8 
17.6 
1..:. . 2 
20. :1 

fh ,r ,!nna. ~iU \1 bu• ••n t.hea u.tJ1ae,d. from the h"&YJ d1J or oae tea11le 
bar ot· t b , Cl1• :u bellt.3 1i111 tte :e 11 roh ~t. c-.nJ &.ntJ troa • l-l/8• dia.. t.l'.. :, t, alug 
cut 1.1a a c.ut ir011 110ld or tn• oth~I" Reti • Nh wcior .. tol"ies bea t... 

HCH cur., · s abc1"1JP th• barde11-t.b1lttJ' ot i,nl)s• v.e.r1 .,ua Mai, &N a.ho i1u1l11d•4 ill 
tbh r•~•ortc • 

• • • • • • • • • • • • • • 
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llia.rop-ttph 11bow1Jaa Old.de lla en.a .,nc1 u •t. or ~ 
-.insa.Uoa ot a4Jaeent •bl 1a AMUon t'l'Oa w ot 
01.iau hM\ lo. ) wb.teh WU ~ ollNud • •rt .... 
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Mllfll• 
The ••t ooabt.a&UOD of phpioal pPOpel"U" ... ob\&1""41 fJ"OII ooapositioa 
llo. 7 ot \be Cllaax llolfbdlmaa laboN\or1' he&\a wtua n1 Cifta a bno­
paidae t.realuat prio.r '° banealq Uld teaper1q. No. c-m of t.h• 
JwH&NII t.abontc17 heat.a •u lat.ftMCI \o be or Uae .... eoapoelt.ion 111d 
waa Md• t.o det..raiae UI• a4ftll\apa1 1t 8117, ol t.be boaopaialaf tnauent.. 
!be ooapoal t.1oa ot t.heH t,wo •••ta ad t.b• re..i \eat. properUe• .. re u 
tolloaa . . 

Car'-'-
llaapa ... 
SUiOOII 
Cr.roa11III 
Molpch 11• 
l>-Mt m .iided 

Hal"dDeea Brlull 
Olt.lu\e Stnnctat pal 
Ueld St.Nnc\11 pal 
..... or Blaptan pel 
lloeget.1011 1n 2• S 
Red. or Area (appro•.) i 

...... bJ.11 t.7 ft.ookftll o au. 
Dht.uoe fl'oa W(i!! t..r eool-4 eDd 

Rook-..11 e-SO 
1>11t.aaoe r~ water cooll-cl ad 

SOU••ll o-4S 
Dl1t.aaoe tn• wa\er oooled nd 

P.oek..U e-40 

.,o 
1.51 
1.1, 
.54 
.24 

l.S,/t,oa 
flolloplliNd 
)52 - )6) 

116,000-1'76,ooo 
125 ,OCXJ-14, ,ooo 
227 100-'J-'2)) ,ooo 

1,.0 - 1,., 
)1.4 - .J2.4 

50 

4/16• 

18/16• 

32/16• 

.29 1.,, 
1.02 

·"' • .)4 
1.51/'°8. 

lot. Holloftllli ... 
JS~ - 363 

162 ,):l()-l '77,200 
106,ooo-uo ,ooo 
as ,000- 205 ,ocY.' 

11., - 10.5 
22.2 - 20.2 

'' 6/16• 

10/16• 

15/16• 

. . . . .. 

.. . . ~ 

!be bet.t.er &p'MIMDt. of t.h• plapieal. "9•\ r e lNl t ob\a!Md oA t.M ab.>-.. hoao- \ .; 
,cetilNd t.eat. bar• t.opt.b I" dt.h t,be ooa•l•t.aetl.7 liiper ft.la•• llld.10111\e t.ba\ / . j 

there 1a a det1.a1t. adnataap t.o la. deriftd rroa a 10 bov boaog•iaiae tl"fft.-/ 1 

UDt et, 19,0-F • 

R8M&roh bu\ 0-275 wbiclb na aimilar la ooapoe.1t.1cm to C-Z77 •10ep t. tor .49 
a1l1ooa OGll~at eoap .._Nd \o l.O..:% and \be o.ddit.ica or . 005% boroa tu th• aelt 
•boNd ooaparaU.wel,7 lai&h pllJsieal propertl•• •lt.llout. bolloCRhiAc. T'nia 1.--

•r -~u·1 to be a eoapo.1t.10A •hlob aerlta fv\her la'f,u;i t.igr:. t.100. 

dlUute 1""9cth ud daotJ.Ut;J ••r• 1D 1eHl'al biper for t.he HYeral lou ot 
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