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of 2 inch thick cast armor be used for qualificetion of all repair welding
procedures for cast armor of 2 inch and greater thickness. Any electrode
which is thus ballistically qualified mayr be used for repair welding.
Ordnence Department, U, S. Army Tentative Specification AXS~1M50 covers
one type of ferritic electirode which lies bheen ured for much of the repair
wvelding of armor castings. One purpcse of 41is specificatlor is o permit )
interchange of varions btrands of this ‘ync electrode wilthow. rcqgurlification by
ballistic tests. The following anrly~is range for depositod weld metal is
specified by AXS-1L50.
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This type electrode wes originally developed by the Arcos Corporation ;'5;;;[}5
and later adopted nnd slightly modified by other elecirode manufacturers LT
under MeD.R.C. sponsorship. It has a lime or lime-titanium base coating
of the type used on 18-8 sustenitic electrodes, and gives a weld deposit .
of lower hydrogen contcnt thon welds made with slectrodes having the usual ‘? , _.“a
commercial, twpe coetings for ferritic electrodes. The lower hydrogen R
pernits welding of armer steels without denger of base metal underbend
cracking and with less tendoncy toward general hydrogen embrittlement of ST
the weld metal. ‘ -f:5?w“”
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This type of weld metal requires a preheat and interpass temperature P -
of 200 to UOO°F to prevent weld metal cracking during welding of a restrained S L
weld or a plug weld in 1-1/2 inch thick and heavier gage armor. Recently L
armor castings up to 12 inches thick have been made. The cooling rate of
veld deposits which are mede with high preheat and interpass temperatures
or of welded areas which are rehardened by quenching or part of a heavy
scetion casting arc relatively very slow. It hes been estimated that the o
1“50 type weld metal will harden only when water quenched as a section of SR
less than 3/h inch thicknesse The deterioration in propertles of repair
welds in heavy sections are therefore a umatter of considerahble concern.
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The purpose of this report ig to determine the relative properties of
repeir welds made with available commercisl electrodes both of the 1450
and other alloy ferritic types. Comparisons are made for properties of
deposits in the as-welded, drawn, and quenched and tompered conditions,.
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TEST MATERIALS AND TEST™ PROCEDURE

Table I lists the electrode brands names, diameteérs preheat and S
interpass temperatures and curronts and veltages for the thirteen pad Lo
deposits included in this investigation. Pud deposits were built up to j;;{WV}Q{Q
approximately 2-3/% x 3~3/4 x 7 inches in & inch sections of 4 inch wide e
miléd steel channel beam. Diluted and surface weld matel was removed by
machining pad to 2 x 2-1/U x 6 inch dimensions. ALl pad deposits required
rore than & hours to weld and were allowed to cool overnight end then
torch heated to the designated interpass temperature before recommencing
weldinge ‘



















The most desirable relation between strength and notch bar irmpact
resistencs for optimum protection against ballistic penetration and shock
possibly should vary depending upon thickness of ermor, extent of weld, and
nature cf ballistic attaclk anticipated in combat. Such considerations may
determine whether the high strength and low impact resistance of a deposit
such as Chromend in the as-welded condition, would be more desirable for
some applications, or whether the properties of a high hardenability deposit
in the as~welded and drawn condition should he specified whenever possiblee.
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Results of Harduness, Tensile and V-otch Charpy

Impact Tegts for Weld Pad Denmcsits in As~Welded,

Drawn, aad Quesnchod and Termered Ccaditions
As=Wolded
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Approximate Tensile Tests
TS Converted vS Charpy T-Notch**
From BHIT¥ TS nei, , Ft. Lbe. at
THN psi. _noi. A% RAH F70 =40
S& 100 209 101,500 51L - 19L
5/32" diameter 227 109,000 7L 17L
212°F Preheat
S4 100 185 90, 500 29L  17L
5/%2" dismeter 209 101,500 29L  16L
350°F Proheat
Awac 200 93,500 LoL 6L
5/32" diameter 218 102,000 5L 15L
212°F Preheat
A0 178 36,500 36L  1LL
5/32" diemeter §5§ TOL, 500 47L 22L
350°F Preheat
Awec 105,000 83,000 6248 EaL  18L
3/16" diameter 109,600 96,500 648 WL 2oL
212°T Preheat 112,000 99,000 63,2
60T -
60T
an 17¢ £, 500 Ly 9L
5/%2" diamcter 193 95,000 : JiL  22L
212°7 Prchent '
90 171 85,000 h6L 2L
5/32" diameter 185 90, 500 470 26L
Z50°F Prehoat
Al 128,000 115,000 21.3 17L 9L
3/16" dinmeter 136,000 123,000 U47.0 171 L
21.2°F Proheat 115,000 110,000 14,0
olT
17T
Chromend 2MS 140,600 124,000 11.0 23L 7L
%/16" diameter 142,000 125,000 W1,0 19L 6L
212°F Prehsat 133,800 126,G00 19.8
26T
19T

Ihccording to conversion table given in Faderal Specification QQ M=151se,

Amendment 2.

**L Charpy impmact specimen talen parallel to direction of welding.
T Charpy impact specimen taken transverse to direction of welding.
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L TABLE 11 (CONTINUED)
;f' - Spray Quenched as Insert and Temper at 1200°F, 2 hrs., Air Cool
I :
Approximate Tensile Tests Charpy
TS Converted ¥S V-Nntch
Distance from From BHN T3 psi, ~Ft. Lbs. at
Plete Surface BHN pei, psie 1%  RA % +70°F -LOPF
ARG Wear Surface 192 94,500 GeT  LaT
3/16% dimmeter , 677 Lor
212°F Preheat
. Midwall 178 £8,500 90,400 69,800 68,4 100T 38T
. 88,200 68,000 69,8 99T 39T
90,200 68,500 6748 93L  35L
93L  50L
Center 165 83,000 ' 89T LT
105T &&T
90 Near Surface 192 94,500 b 137
3/16" diameter 4g? 15T
212°F Preheat
o Midwall 165 87,000 77,800 66,200 63,8 51T 16T
82,800 66,500 63,8 54T 9T
80,400 64,500 58.4 /1L  12L
55L Ik
Center 163 82,500 5uT 23T
55T BT
Al Near Surface 187 91,500 82T 25T
3/16" diemeter ' . 50T  1”T
212°F Preheat
Midwall 159 80,500 85,000 57,000 49,8 61T 8T
84,000 56,500 64,8 61T 8T
82,000 55,500 53,0 60L  20L
63L  18L
Center 154 78,000 ' 56T 25T
71T 28T
Chromend 2MS  Near Surface 200 973,500 ~ 96T  7GT
3/16" diameter - 97T 32T
212°F Preheat
Midwall 193 95, 000 9,000 66,800 7242 saw 33T
94,000 GE,500 70,6 &4T 21T
96,000 66,500 60,4 61L  35L
. 58L  24L
Center 185 90,500 : 106T  3uT

§OT 30T
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