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Repers No. 640/S)
Vaterteova Arseaal
(Rz. O. W) July 1k, 1942
FIROGTURAL STNEL. - VELDIDS
Walification Teat of Republie Steel Company's

1/4* Neaganese-Copper-delybdesum Strustursl Alley late
~—Yelded ¥ith 3/16° dia. Merex Type VEP Hleetrode

SMa0P
Te deternine vhether the yield etreangth of dutt velded joints

sade with Republic 1/4" Ma-Cu-Me plate, using 3/16" dia. Narex Type
VEP slestrode, eemplies vith the requiremests of Spesification ¥WXS-3]
(Rev.10) April 15, 19W)

gt ipd) [ ]] ‘
1. Teletype - TIRI27Y, May 24, 1942 from Cleveland Ordmanes Distries.

2. Telotype, ¥ay 25, 1942 from Vatersown Arsemal, W.A. 1200.273/499.

00N OLUSIONS
1. The yield streagih of dutt welds mede vith Repudlic 1/M* Ma-Ou-le
plate aad Murex FiF elestiredss does seiply with the requiresents of
Specificetion ¥IB-31.
2. The Republie 1/4 Na-Cu-Ne plate of ths appreximate compeeition
chown 1ia thie repert dees comply vith the requiressats of U.5.Army Speei-
fleatien 57-114-1, ipril 26, 1939 fer Olaes B, Gvads 2 meterial.

P.B. VYoolrard
Ohief Laderatery Mechanie

i K. Semig
Golenel, Ord. Deps.

Mrester of leadevatery Pbroved
r :cxle: itg



Due te diffieully experiensed in meeting requirements for welder
qalification tests, twelve (12) test plates and suffieient Murex FEP
eslestiredes for welding these plates vere forvarded te Vatertewa Arsemal
from the Union Metal Mamufasturing Gompany, Cantom, Ohie, with a request
W Seletype frem Cleveland ‘rdnanee Distriet that VWaterteva Arsemal
conduet weldiag teets vith the plates and electrodes subaitted, and
that the Cleveland Ordananee Distriot Ve advised of the resulds.

Infoermation had Deen odtained o the effect that She velder quali-
fieatien te0t plates were welded at the plant of the Unjon Metal Memwm-
fasturing Company vith a single ¥V, 120° inecluded angle, and vhen the
physical teete vers made the specisens brelie ia the weld, rrodusing

yield stirength values bdelov the requiremente of fnesifisation WAS-3l.

TEE?_FROCERUND
Plate Asslyets
s s n or % %
0.2% 0.92 - 0.015 0.32 0.33

Budt Jejat Preparatien

The butt Jeints vere prepared with single V, 60° inclwded angle
and siagle ¥V, 120° included angle 50 as $o0 ebtain test data on the of-

fees, 1f any, of different ameuats of weld metal Trequired to make the

velded Jotnte.
Yelding Babe
Yold Ilabe {feimt Neetreds Ourresi An_mn.wm
-1 1/8° 60 MMagle ¥ 3/16° MEP 190 Amps. 2-Taoe
Open 1/32¢ 1-Seal Vead
-3 1/8° 139° Siagle V 3/16" MNP 190 Amps. 26 3-Tase
Be opening 1-Sea) Yeod
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Jaspestion

All Yutt velds made for the tests covered by Shis repert vere redie-

grephed and visumally inspected. The X-ray films shoved clesr weld metal
vith a0 evidenee of prorosity, slag inclusiens or ineomplete penetration.
There vere no surface defects sueh as undercuts, poor fusion or mafilled
sraters.
20t Spesimens

Tension test specimens vith 1" aud 2" gage lengthe were prepared
frea theee welds t0 obdtain test data on the eoffect, 1f any, of s gage
longth differeat from the standard preserided Wy fpeeification VXS-31.
Tvo standard .505" all weld metal tension specizens wers made to obtain
Sest data on the weld metal deposited Wy the electrodes submitted. Ap-
proxicvately 50% of the test specimens were tested in the "as rolled” amd
"as velded” condition, while the remainder vere tested ia the stress-
relieved condition. For stress relieving, the machined test specimens

were held at 1150° F. for four () hours snd furnace cooled.

REQULES
Unvelded Flate

Fesults obtained fronm tension tests of the unwelded nlate material
are givea in Table 1. The yleld stirength values shown indieate thet the
rlate material s Class B, Orede 2, Specification 57-11%-1, Required
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2eavjen Tests - Wyyeldsd Pigte
2°_Sage heaghh
»“- 1.8, ,.‘ Y.8. "‘
UMP T1 As Rolled 60,400 64,900
02 * ¢ 65,200 67,900
73 Stress Re- 72,000 T2,000
lieved
o v " 62,700 65,500
L T . 70,800 10,800
1. g0 Length
76 Ae Rolled 62,000 66,000
7 - ¢ 64,800 66,000
8 9Stress Be- 70,000 10,000
lieved
9 ’ 12,000 12,000
no * . 68, 300 s, 300
Sudt eelds

t.5

100,000
100,000
93,200

91, 600
88,400

102,000
98,000
92,000

89, 600
88,800

KRengatien
]

26.0
8.0
15.5

25.0
’900

2.0
7.0

2.0

.5
25.0

18.0

17.5
20.%

19.0
19.0

Eesulss ocbtained fros tension teste of the 60° single V, and 120°

Single ¥V dutt wvelds are given 12 Tadles 2 and 3 respestively.

All She

butt wolded snecimens droke through the weld with slean freotures either

shear or gup and come, producing yield strength values equal te or bet-

ter than the minimum apecified for Clase B, Grede 2 material.

exeapiion - Jpecimen Uk-1, 19)

(One

-1 71 As Velded 8k, 800 36, 800
” * S2, 700 +800

z ¢ 0 -3k, 600 57,500
':”OO‘CE“".; ’3.&
N+ B¥ we

gh,000 16.0
6,000 16.0
ss k00  13.0
60,600 20.0
82,800 19.0
fn,600 2.0

9.3
10.0
10.0
12.0
12.0
12,0
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12 _Sage Length

Spee. 7.8, pot Y.8. poi .
W-1 7  As Velded 51,600 54,800 89,200 16.0

| . ] , 300 55, 600 89, 600 8.5

s | . s §.m 52.500 88,400 14.0

710  StressRelieved $%§,000 56,000 #h, 900 2.0

nl ’ ] 50, 50, 400 18, 600 21.%

ne . . 5, 600 5%, 600 82.000 19.

200138 3
op ¥ - Y
]

fpee. Y.8. psi Y.8, ped Rlongatiea
Yoid Ve. Tregtmemt __ 0. Offeet 7.5, pet 1* 2%
DN-3 T1  As Welded 57,900 59,600 86,000 19.0 11.0

”®” * 57,200 59,100 800 20.0 12,0

'l'z v o 58,800 60,300 86,000 21.0 11.8

? Stress Reliewed 54, k00 55,00 79.200 27.0 1%.0

o] " . 82,400 sk 000 §0,000 17.0 10.%

% v . 52,400 sh,800 79,200 24,0 14,0

1°_Cege Length

UN-3 17 is nelded 84,800 %6, 000 86,000 16.5

s . . 80, 000 52.200 68,000 20.0

9 b 50, 400 56,000 85,200 16.0

710 Gtress Relieved 55,200 57,600 80,000 16.5

ni " . , 000 , 000 80,000 26.0

n?2 . . &k, koo sk koo 80,800 26.0
All_eld Mets)l Specimens

Results obtained frowm Ssnsion tests of .505" all weld metal speel-

mens of Murex PHF eleotrode are given in Table k.

TANLE M

’ - ¥ M

[ ]
tpes.f Treatmens 0.08% B8 ees o.Iai afm ®.5 pat ;"‘ ,""m'. Brasture
PEP-1 As Velded 63,500 62.900 J50 26.0 %57.0 (Gepped., PO
TRP-2 Strese Roli 000 36, 000 500 27.5 56.0 (Pime Oraia

TS - The stress-etruin surves of all test specsinens are incluied ia
Appondiz B of thie repers.
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The test recults inelwded in thie repert indieate that if Claes ),
Grads 2 plate material and Murex PEP sleetrodes are used iz dutt jeints
properly welded and preperly sirsss-relisved, there vwill de ne 4iff{-
culty encountered in meeting the weldsr qualifieation requirements of
Specification VIS-31. The test resulie sleo indiecate that the angle
of bdevel for the butt joints and the length of the straight section of
the tension tewt specimens do not appreciabdly affect the yleld etrength
value.

Information is not avnilable as to the effect of stress relieving
temperature and time at Semperature on the yield strengt:k of this
plate material, but it is believed that the use of temperatures of
1200% 7. and above would materially reduce the yield stremgth delevw
the values shewn in Tadle 1. If sueh vere the cuse, then it would be
expeeted that the yield stremgth of the welds, as shown by Tables 2

and 3, vould de lovered rropertionately thus disgualifying the welde.
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