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Report No. 8926-095

Material = Welding Electrodes = Metal Are =
Smithway SW=151 (A. 0. Smith Corporation)

Weld Strength and Ductility After Heat Treatment

Ab?ﬁ?&é:

SAE 4130 steel plates 1/, 3/8 and 1/2 inch thick were double "V" chame
fered with 1/16" lands on the edges to be welded. SAE 4130 steel plates
1/8 ineh thick were squared preparatory to welding. The steel plates

were welded with 1/8 inch diameter Smithway 151 (A. O. Smith Corporation,
Milwaukee, Wisconsin), as follows: 1/8 and 1/ inch thiek, two passes,
one f{rom each side; 3/8 and 1/2 ineh thiek, four passes, two from each
side. After welding, all test specimens were heat treated as follows:
1600°F one hour, oil quench; 830°F or 1000°F one hour, air cocl. Tension,
bend and shear testing subsequént to heat treatment showed the welds
capable of developing satisfactory strengths in 150,000 psi (830°F temper)
and 175,000 psi (1000°F temper) ranges. Those welds heat treated to the
150,000 psi range displayed satisfactory ductility; but those heat treated
to the 175,000 psi range appeared to be somewhat brittle.

Koppernal, T. J., Turner, H. C., Sutherland, W. M.,
"Evaluation Tests of 1/8"Smithway SW=151 Electrodes,"
General Dynamics/Convair Report MP 56-660, San Diego,
California, 10 June 1957, (Reference attached).
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E sTION TEST " SMTTHW.

SW=15] ELECLIRODES

OBJECT s

The object of this test wus to qualify the use of Smithway SW=-151 elec~-
trodes for production improvement and to establish an additional source of
supply tor electrodes thut will respond satisi:ctorily to uLeut trectments for
higher strength levels,

CONCLUSIONS s
1. The electrode cun be heat treuted to the 150 KSI and 175 KSI ranges.
2, Welded joints heat treated to 150 KSI showed good ductility values.

- 3, The 175 KSI heut treatment appeared to embrittle the weld-b.se metal

terfeces,

MATERIALS s

Smithway SW=151 electrodes, 1/&" in diameter, were used throughout this
test. The composition of this electrode is equivalent to AISI type 502 stain-
less steel, SAE 4130 steel plutes of 1/8%, 1/4%, 3/8" and 1/2" thicknesses were
employed as the b:se metuls,

EROCEDUAE ¢

Butt Welding

The 1/4", 3/8" and 1/2" thick plutes were double "V" chamferes with 1/16"
lands on the edges to be weldeds the 1/8" material wes not chamfered. The

1/8% und 1/4" punels were welded in two pusses, one pass on each side. The
3/8% und 1/2" punels were welded in four passes, two passes on each side.

After heut tr.atment, tensile 2nd nend test specimens were milled trom the
panels as seen in Figur: 1, All weld bezds were ground flat,

Fillet Welding

Dimensions of the "atandard" fililet weld specimens are shown in Figure 2;
Figure 4 shows the dimensions of the double shear sgecimens. Welds in the 1/8"
and 1/4" plate were muie with one pass along each side, The 3/8" and 1/2"
material was walded with two passes along euch side, :

After L.at tremtment, mill culs were muchined in the specimens as seen in
Figures 2 and 4.

All welding (butt ana rillet) w.s accomplished in the Experimental Fzactory
by a certified weldor,

rFORNM 1018-A
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(C’éﬁtiac)

All specinens were heat tre.ted in the Engineering Test L.boratory using

a controlled ataosp. ere (dissoeciuted vmaviiia .nd r.tural . .s)e

Speciaens were austenitized =t 1600°F. for one hour anc vil quenched.
Appropriate specimens were tempsred one hour at ¢309F. and 1000°F. for the
175 KSI and 150 KSI ran.es, res,ectively. the specimens were not normalized
or stress relieved prior to heat treatuent.

Tegting

Rockwell "C" hardness readings were made on the weld and two inches from
each side of the weld on all butt welded samples, and one inch from the weld
on all fillet welded samples.

Because of the high strength levels attained in the 1/4" and 3/8" butt
welded tensile samples, additional samples of the original heat treated 1/4" and
3/8" panels were retempered using the same temperature and holding time. These
samples were tested as discussed above,

‘The results of the tensile, bend and shear tests aré shown in Tubles I, III,
and IV, respectively. Table II contains the results of the retests on the 1/4%

and 3/8" butt welded tensile coupons.

The ultimate tensile strengths indicate that the electrode can be heat
treated to the 150KSI znd 175 KSI ranges. The samples heat treated to the 150
KSI range showed good elongation vzlues but the samples at 175 KSI, except for
the 1/8" samples, displiyed poer elongation values., The retest of the 1/4"
and 3/8" samples (processed with a second temper equivalent to the original temper)

did not show any great change in v:lues, Inasmich as 2ll of the 1/4", 3/8" and
1/2" tensile samples heat trested to 175 KSI had poor elongation values with

failures taking place in the weld or at the weld-b:se metal interface, it can be
concluded that the 175 KSI hest treatment introduces a very brittle weld and/or

weld=base metal interface,

The bend test showed thet the bend ductility of the 1/8" samples was
significantly greater than the 1/4" samples. All of the 1/4" sauples
failed at the weld-base metel interface even though the 1/4" samples elongated

more than the 1/8" samples. It should also be noted that the elongation on the

i vt st e et —————— e —————————————————— Smem—
PORM 1818-A
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I0h: (vont'a.)

weld of the 1/4" samples was greuter than on the 1/8" semples. These data
would indicute that the weld=bzge mctal interfuce was responsible for the poor
duectility of the welded jointse

The shLeur samples showed sutisfactory rusults. The low strength of the 1/2"
shecr samples and thé double si.exr samples can pe attributed to ti:e low hardness,
This was probably caused by over=tempering.

NOTE: The d.ta tfrom which this report w.s prepareu can be found in
Engine=ring Test Libor:tories hotebook 991.
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