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.·il, ( 

. r:~ . % .. ll)C/~~ .~, .Jolm.ton to O. Jl. 5umateld c:la~d Februaey 10, 1955. 
'(-.. ' ': -.,· -·.- • , ,., •. •'Ji.. ' 
" t.t , MVO, I. M, mhe.- to R, R. Schmidt dated March 21, 19$5. 

•~., .., •;,. I ;j 

l:dt.~t.C,.c~ Notebook page1 182'830 thr1:,ugh 1828)6 (issued to 
. W • . L.. Mol8an) , 

The, ~•t J>l'O£f• vu requested bJ reference 1.1. The objectives 
of tu >pr.gi"a wre to eatabli1h wtld ultinaate strength deaign t•-• tor certain coaaon veld con1'1.gurationa vi th an el'f) 
~ jult1t,S.na an increue in the existing maximum weld 
81,~h, do.S.p tact.or ot as,: ot the ultimate strength of the 
parent •terial.. The specimen• were manufactured 1n the con­
tipl-aticu, beat-treats and qtJt.nt1t~Les 1h01m on F1£1.lre 1. 
The t..,tl wre pertol'lned in th... Bal&dn-Tate-Emrr SR-4 
uns.,..sa1 Teating Machine 1n the Eng1neering Te1t Dep~nt 
Lliborator, on April 14, lS and 18, 1:9SS under EWA 3-4880-1076 
'()»pt. 14•24 Serrice Numer 121) 
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rYP£ 2 

DATI 

,l · 1- .S S 
TIYL• 

\. .,( 

MISSILl SYSTEMS DIVISION 

WEt 1)//IG S'1!:.-CIIIII_.-N5 
F/GtlRE 

. o d' o~ ,ve-A ~.-s r 
(J" A,Alt AIJ,I.I' JI~~ I 

I 
rt 

,__ __________ ~-1.!t-----------:.__.__~:i 

MA TEKIAL S 
Tr ~E / -,.130 .$ r£E'-

SHEEr 

,51-1 £ET 
rrPE ,,Z 13 JANE #[AT- TReA 7 A.S S/-/E£-T 
B A 8 t .J.9._o __ ..s_· _r_t:_-_e __ L ___________ _ 

NOTE: FA/J/f/C A T .c .5P,t-C/ME IVS IN ·7., H/1/)e , 
5£C7l0'V5, cur.s 1'w1t)E (OUP{)/VJ FRO/W 
CeNT/?AL roRTl()N ArTEK H£/"!i TR~ATMc~ivr. 
.Sf)t.· u /IL < ARE JI/It./. t3t/ ~~~ Q f.// I? e-J> /N ,v TTI~~ 

-a / '8E ~£ NT 1; . A T/IV6-
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RfPORT }1SD-116L p.3 

The. three t~• ot teat apeoimana are shown on Figw:oea 2, 3, 
an<! la. , The •~• wre Ht up in the SR-4 Universal Test­
ing ttaelii• 118 •hon in Figve S. Serrated wdge-type grips 
Wl't 'lltili•ed. to eocure the coupona. Specially made, extra 

I thick . &Mi>• were used on one side of the Cl'OHhead gr:1.p to 
.-Cc(NIC)date the of.feet construction of the Type II and Type III 
'l)ecimene. ~~ coupon vu loaded 1n tension until tailure 
and the mm.mum load recorded. All coupons had been Rockwell 
H ees tested to determine heat-treat, but these values, 
espec1a1..ly those for the I') .020 111atcrial, were not considered 
to be aurt1c1en~ accurate. Consequently-, for all specimens 
'llhere weld tailure occurred in the sheet, the remaining tab 
waa re-tested to determine the true heat-treat . 

3.2 Typically, the weld failures occurred in t,he f'u8ion zone and/or 
the reti.ned &one of the parent l'!laterial.. For Types II and III, 
thil occurred in the thin sheet in almo:.it eveey case althoueh 
several failures occurred 1n the o.25r, plate and several other 
failures transgressed the weld. T)'pf.cal weld .failuree for 
each ot the three speeimen Types are ahovn ill Figures 6, 7, 
and 8. Failures ot the parent aheef, material were of a typical 
brittle material 1hear-tenaion type ae illustrated on Figure 9. 



LOCKHEED ,\IRCRAFT CORPORATIOl• 
li!ISSIL[ SYSTL11S DIVISION 

Fig. Z Type 1 Coupon 
Figures indicate heat-treat 
a• determined by Rockifell 
Hardness THt • 

. ' \ .. . 
\ 

• , ' \ 4 • f 
lloj ~•~, \~,!?-1 ,_,, ~&'11 , ~l -.1or 

Fig. 3 TY)'>e II Coupon 
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Fl1. 4 Type W Coupon 

Fig. 5 Teat Set-up of 
Type W Coupon in SR-4 
Universal Te• tlna Machine 
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L0,':KHUD AIRCUW'T CORPORATION 
MISSILl SYSTEMS DIV I SION 

Fig. 6 Typical Weld F11ilure 
Type I Coupon 

Fig. 7 Typical Weld ~~ailurr 
Type 11 Coupon 
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Fig. 8 Ty;,lcal Weld Failure 
Type W Ce;upon 
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- _,..1r,...·~·" ;-t'1 ::itfl;;;• 

Fla. 9 1'yplcal Faillll'e of 
Parent Sheet Material 
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NAM• DAH 

,,. •'1t<'f w. L. McLean 4-29-55 MISSILE SYSTEMS DIVISION l'e9a 
TITL• 

Ch.eked RR. Schmidt F'iJSIW WEIDS, VARI OUS CO!UIOU.tATIONS 

Appro•• .. 
I ~; 4l.30 STIEL SHEET A.rm BAR. 

4.o ~i 

4.1 0.020 a_. Coupou 
,, ""' ' 

Coupon Wiut-h Gap • !I' ..,.i 
Type No. (in.) (in.) -.a J(Ml"iQ. 

(Grollp 
A 

I l 1.014 0.022 301.0 JJ6 - 100 
2 1.020 0.022 )380 l5l 33~ ,a.s 
3 1.029 o.O'l2 3)20 lhT - 100 
4 1.0lJ 0.022 )200 1h4 - 100 s i.0.~ 0.021 310> lW 31!,0 92.9 (' 1a.9 
6 1.031 0.019 -.- - - . •. 
1 o.969 0.019 2sso m 2$20 ,a.a t ' 8 1.0lal 0.020 2930 - lDO 
9 1.022 0.019 - ~ 

10 1.on 0.019 2820 147 - · ub 

II l 1.011 0.020 3200 l$8 IJabO 76,1 
2 1.019 o.<=20 - - ~ 

l 1.011 0.020 - . ......, 
1.022 0.020 346o 170 )Im ,1.1 

s 1.0~ 0.020 . 31,80 1n 32fi0 9).~,-
6 1.031 0.020 lSOO 170 )Joo 98;6 
1 1.006 0.020 ))IO 16S ..... 100 
8 1.002 0.01.9 )280 172 3080 93.9 · 
9 1.00) 0.019 3120 liib )02C 96.? . 

nI l o.99S 0.019 28)0 150 ..... 100 
2 0.998 0.020 l).m lSS 1810 90.-6.' 

i 1.04' 0.020 31$0 lSl - MM> 
1.016 0.020 )080 ·JSI ...... i«J.O ,· 

s 1.012 0.020 - -- - ..:.:.. ,· •• 
6 1.003 0.021 2900 m 27SO 91'-,8. ·.· 

I 1.02S 0.021 )UO :,c:,o 97J. 
1.013 10.020 ~ ; %'/JO e, .• a 

9 1.008 0.020 )(X)C) 28SO 9S.o 
10 1.olb o.<no )ObO 20,0 93.u 

• Fdl,n ill #,lp • .. Detsctiw w:W • 

,l • . 



~--nt 
~,ri&l 

(aroap 

98.9 
* 169 91.9 91.s 

171 9S.8 
* 
* • 
* . 

ri •-_ ·I• 

::= '. ~ .t·2 11000 189 lOlOO 9108 , . 
,._ .r ,.,. f ,. .. mm 197 ?800 69.6 -. \' ''. t '.-.,. 1:dt,J 
i . o.05S ' 10900 198 100 87.2 ,. ?, .• -''' .. 
\. : ' ~ .. 1'00, o.os, llOOO 191 mo, 7611) -'·\ .,··~", 

. { '." l.Oll o.os~ lD900 UL 10100 98.1 o.,e, o.os, ,soo l?S 9000 91&.1 ' ·:_·· d.996 a.ass ,SOO 17) 9300 97.a t <' OJ9T o.l 9SOO 173 --- 100 ,s.s I • /i 

0,.991 o. 9b00 17S 86$0 92.0 
JO, 1.006 o.oss - - 8SOO - ... 
u. 9.'98 o.os4 9200 111 8$LO ·92.8 ... 

Ill 1 1.001 0.0S6 J.0(,00 189 9SOO 89.6 
2 l.OlJ 0~6 JD{O) 187 91SO 92.0 

' 
1.001 o.OS6 10800 192 9700 ~-8 88.9 
l.OOJ o.OS6 l08o0 192 6700 80,.6 s 0,991 o.oss 1llOO 204 10200 92.0 

6 0.991 o.os4 - 8300 - .... 
7 0,999 o.osl - -- 8200 ... 
8 1.011 o.o, - - ·8200 - ** 9 0.991 o.os3 9000 1n 8700 96.7 94.6 

10 o.99S o.os4 9.300 173 8600 92.s 

• Yc-}4d ooupcm • .. Deteet1 ft •ld• ... ranve 1n o.2so plate • 

,.01111 ... o, .. , 
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. • 'f.'~'l'\;"'\>e:·•~.,·~~r,·1•.•c;:,., 
~ '.,'._~~:;:~ ... ~,, :·r· ,~":,, i~ ·" •. , 

-~ ~~r ,'to ·cbr\diticn$ 'vhioh 
, .. ·f ·' ~fl)er.t~ t. •~d. Conse-

, " h~y,,• • ·, F_«?Br41i'.. t ot P~• ot 
. . ,,. ·• $.'Id., {-.~&,, tbl1e, coupcna would have 

• , (~:, , :. 14• ai. ~N~~g the '. li~the to be expec ted 
., 1<] , ., i . • ii,~ ,r•tage of ·11~ •l<le, . It ia tbe,e~ore 
'. 'iu,es••-~ d.~•i · .. ilil)~ e,,11nt · ot ·C>ur preilent w ld:J,na. te~hnitues 
\ Joe\ .qq.tttf cjQt.roU l • ill o:rder 1.f highel' •ld d•sS.m tactor5 
·. ·tn ,t o be re.a.ih.4~ . . 

,i'. . . j ,. 

, · ~• ae~ti~ •d ~, two d1ff1c\ilt1es, warped coupona and 
/1,t_; brQ~-«e ·or tie .c.c1')cnl· 1n ttae, ai"ipil, vere reeponaible £or 
~ ·· '~duo~iC'r, ot ·t.he n\lllber or uaable !peci:!ans. Couporu, in both 

1
1, . ,the 0.,020 and o.o@ ·gape ,;,t. the Type I (eneet-to-•heet) 

~ · ·· •.~1-na wre bad'.q warped, app'arentq a c o::lbination result 
•r • • of ~i~ we·ldiJlg and b,eat-tnating. Although t.~ia. warpM9 

" . bad_,, &14>aterit ette6t on the at.rength of the 0.020 specimens, 
' ~}l'.1, ... ~ ·•o~ t.ri.~ lo~g . bend:1.ng atressoe int.•od,x,ed b.7 this 
.. ·. t'~ti;on-into ~• o.()60 spec1aemJ . re1ulted 1.-1 ·preaature 
~
1 

.;,;;" "'l~~• F~\ll"e . oowpona 14µ. re~ holding fixture, · tor 
: ,; ., ,-,~ and beat treat.mt. l)l• adequate tempering to p~wnt 

\.: .\' ~ge. Bltt*ap. or the eoupcas in the grips 1'118 i, ·atricted 
~}.,1!:. · · ':{~~ .': · .to, \~ _ o.020 ~qe ~a. ~ thin gage combine~ vi.th -the 
·;'", .,,m, ·r. ' bH.ttlmen of the 1W.l to ilagnify the atrea,• concentration 
: • • 

1 
' <: · e'llect or the grip · teeth. Tbe_N errecte could largely be 

o!'!.'••~ by deeper inaert.1.on ot the apeoimln into the grip, but 
the coupons were ao lhort that this could not be 3Cco.~liahed 
vi t.h arr, degree of cert~t7. To alleviate t his problem in 
f uture test•, the uae of longer specimens with nared ends 
i s reccmuended. 
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