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trat10n of ~o,bl e vee butt jo int o in 1n r oll ed homogeneous mr mor , 

va.1• !. 01.1s commercial ha r d facing electrocles. 

CONGJ, USI Om:i ,..-; _____ _ 
l. The fo l lowi ng 'bnlH :stic: Hmi ts ( pene tr1:1.tio11 te~t with 

~50 caliber A. P . T,lro .i ec tnes ) were ob t a ined when a p recl1:"1.d. d1J'l1.ble 

vee bntt joint in 1 11 homoge1ieou. lil armor wal!l, welded with a f,e1·rit i.c 

alloy f ille r aml cl su:rfa.ce l&ye1~ of' commercial ha.rel f iS1.cl ng metal ; 

Facing llllectrode Etollu:p i·45t1 lzy"fnonhard {}65 Roll e:m: ,P,60() 

Bl!lll is tic Liini t, f/ s 2300 

2 . The tendency :for this weld to crt3.Ck under shock of' p enetrf:l.­

tion tattt ie too gremt for satisfactory weldi!lg of homoger.rnoue 

ar mo:r plate of the t ype tested. 

II. H. Zornig, 
Oolonel 1 Ordnv~ce Dept •• 
Director of fa bora.tory. 

li. L. Warner, 
Welding Engi11eer. 
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3611 :x 3fi 11 x 1. 11 :rolled homogeneo1.u.1 ~armor of the following che1nice.1 · 

ci>i1,pot~Hion; o.1~91, G,. o.561i, Ju!n,. o.r:3;\l, s1. 0.019% 1:., 0.019% s, 

1. 22% Or, 0. 601& Mo, s.nd. 0 . 20% 'II. 

mfithod. described in a -pr(:1,;i•ious :re,po:t•t {VI.A .. 648/2). A f'erritic. 

electrode w~1E!i used f'ox· i;l:u~ fill®r llrntml, aw:l e. d.ifi'erent type of 

1:w:h·d f:!llclng electrocle on the su.rf'aeli!l o:f' ea.ch joint,~ 

1:1:iiul hardness survey. 

The welds were ballia'ti(l itlly tested at the WatHrtown ~'!.rsenal 

lUectrode 
25/20 

25/20 

l'l'o. of' ?e.eses Joint _ 11.mp!ll __ 

Dutteri.ng 150 
layer 

lllMurex Cromanail 
Ill II t-1 

Mure.x Crome.ndl 
Eo 11 up {~450 

-2-

l front 
" 11 

II 11 

II " 
tt . " 

&: back 1001 
11 ii 215 
Iii II 215 
II ,II 215 
0 II s~tt:fa<:e 155 

lq-e1• 



r11.PuJJ;& .. ..! ( cont I cl.) 

lli~ lUlectrode SiH lfo. of 'Pe. f.,Sll:lS -1:,91~.L. ... L~illE. .• 
No. 2 25720st.a.inl eas· f'7g11""- 1 f :t·on t & back Dut·tertng 100 

layer 
25/20 sta.i nlerntc1 1/'li" u II II ll 100 

Fleet wel d '/\lg 5/3211 ,1 i i (I I\ 1.55 
Mu1·ex Carbon 

Moly {f50 3/1611 II I I 11 11 200 

Mure:r. Oa1•bo11 
Moly i~5C! 3/1611 u ii' fl II r,:()O 

*Dymonha r d #65 3/1611 H ii JI II Sur f at~e 200 
layer 

Uo . 3 25/ 20 $t,einl ess 1/1}1 Bnt tari ng 100 
layer 

25/201 s t;,1inl ess 1/s 11 l f1•on t ~q: 'b,Eii,Ck 100 

l'leet we). cl iV•S 3/1611 II If II n 155 
Mu:i:ex 0~1.:rbon 

]fol y 1i150 3/1611 1;1 H 11 11 200 

l\ollt.~X 1600 3;:u;,1 ii II fl -I+ (Su.rfcic e 200 
(layer 
(str e.i ght 
u,i, larity 

•~cracks observed clur i ng welding 

t arS.ng ancl 1•<,0 1t laye1· i s apl?a.:rent l y satisfactory as no clefechl 

wer e found in the hent affected zone of the p l a ·te. The sequence 

of weld i ng was to alternately deposit filler metal on eE1,0h e:ide 

of the double vee. Some cracks ooc,1rred itt the filler metd. 

Thes e were groumd out and reJlaired. 

fil._m:te 
l/fo. 1 Filler 

Fac1n.g 
No. 2 Filler 

Facing 
Mo . 3 Filler 

Facing 

Weld Metal 
35 a~ 
52 
42 
50 

-3-

llea.t Affected. Zone 
56 . 

l3a se Met~l 44 ·-·· 

54 43 

52 li2. 
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li'iig,11•0 1 showl!I cro ss aection111 of' the weld. ,joit:th as prepRired 

Bn.1Hr,tic Li.mi t 
Plat,e On f'l a t.e On WE~ld 1rro:-r-- 2550-11s·- 2300 :r / ! 

2550 f / r, :21.50 f/ 6 

No ~ 3 2250 f /1 2250 f/s 

2250 f/s 

~~;?50 f/s 

hardrHli tlS i.n the f acing layer ~uso hs,cl a slightly higher D<'?.lli et:i.c 

,ei'fic:leney. 

F:i.gt.,res 2 U-i:ro11gh 7 are phc)tographs of ·the frout ~i.nd :rea.:i:• 

ling o:f t,he wel<l Jne·bal a.re such that the method of welding described 

in thim report 1rrnnnot be .:regarded u1a satl af'a.ctory for homogtmeous 

JllC) t ~l t i C rt ti \, !L-----'-, 
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BUTT WELDS, l1' HOMOGENEOUS ARMOR PLATE, 
January 16,194.1 W.A. 639- 2R06 
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!acl:: oi' ?late lfo. 1. 

Wald. crack atm.•ting et weld metal spall. 
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!!gu,re 4 

Front of. Ple.h J!iro .. 2. 

Spallini11: of weld metal. 
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Spall1ng of wel d met.al . 
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Weld c1•aok F.tnd spalUnr,. :I 
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Weld crack e.ncl apalling. 
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