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TO: Distribution List

SUBJECT:  Contract AF 33(657)-8926, Compilation of Unpublished Materials
Information on Company Sponsored Programs

1. The attached compilation report on materials properties is forwarded
for your use and retention. It is one of several which will be distributed
to you in the coming months as the result of a program to collect and dis-
suminate unnublished materials information available from selected organiza-
tione. The information contained in this series of reports has not been
subjected to any particular evaluation with regard to correctness but is
being supplied for your use and evaluation.

2. Comnents and suggestions on the report or its contents will be appreciated
and shall be addressed to:

ASD(ASRCEM-1)
Wright-Patterson AFB, Ohic
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Respectfully,

GENERAL DYNAMICS/CONVAIR
San Diego 12, California

O Glesed,

C. W. Alesch
Design Speclalist
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Report No. 8926-154

Material - Welding Electrodes - P&H BA9l
(Harnischfeger Corporation)

Weld Strength After Heat Treatment .

Abstract:

Single groove, vee-joint butt welds with a 1/8 inch root spacing were nade’
in 1/8 inch thick, annealed 4340 steel using P&H BA9L (Harnischfeger
Corporation) welding electrodes for two pass, reverse polarity, DC welding.
After welding the weldments were normalized (1600°F, 1-1/2 hours, air cool),
austenitized (1550°F, 1-1/2 hourse, oil quench) and double tempered (300°F,
2 hours, air cool, 300°F, 2 hours, air cool). The ultimate strength of the
heat treated nt material was 132.0 KS1, and of the welds 170.9 KSI

(10 specimensrnlhe weld efficiency thus was 94%.

Reference: Guintoll, A., Turner, H. C., Sutherland, W. M.,
"Mechanical Properties of 4340 Steel Welded with
P&H BA9] Welding Rod," General Dynamics/Convair
Report MP 57-931, San Diego, California, 12 May
1958. (Reference attached).
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WELD STRENGTH AFTER HEAT TREATMENT.

Authors: Guintoli, Ao, mmr, H. C., &ltherl‘nd’ W. M.

Report No: 8926-154 Date: 12 May 1958

Contract: R.E.A. 8211

Contractor: General Dynamics/Convair

ABSTRACT: Single Groove, vee-joint butt welds with a 1/8 inch root spacing were

made in 1/8 inch thick, annealed L340 steel using P&H BA91 (Harnischfeger Corporation)
velding electrodes for two pass, reverse polarity, DC welding. After welding the
veldments were normalized (1600°F, 1-1/2 hours, air cool), austenitized (1550°F,
1-1,2 hours, oil quench) and double tempered (éOO'F, 2 hours, air cool, °F,

2 hours, air cool). The ultimate strength of the heat treated parent material was
182.& 1;81, and of the welds 170.9 KSI (10 specimens). The weld efficiency thus

vas . N

4 pages, 1 table, 2 figures.
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OBJECT:

CONCLUBIONS:

MATERIALS:

annealed SAE 4340 steel.

to the pre-heating cycle.

Processes laboratory:

Mechanical Properties of SAE 4340 Steel Welded with P&H - BA9L Welding Rod

To determine Joint efficiency of heat treated SAE 4340 steel
velded with P&H - BA9l welding rod.

Weld joint made with P&H - BA9l welding rod in SAE L4340 steel
attained strengths equal to or greater than the parent material after
heat treatment to the 165,000 to 180,000 psi strength level.

The weld plates were made from a 1/8-inch thick sheet of

The welds were made using P&H - BA9l welding

rod 3/32 inches in diameter.

The SAE 4340 plate wvas machined and assembled for welding as
shown in Figure 1. Welds vere made in two passes with a D.C. welding
machine employing reverse polarity with 110 amp. setting.

Prior to welding the specimens were pre-heated to 550°F - 600°F
with an Ox-Acetylene torch and Tempil sticks were used as the tempera-
ture indicators. After welding a post heating cycle was done similar

The welded specimens nlohg with three un-wvelded control specimens
were subjected to the following heat treatment in the Material and

a) Normalized at 1600°F for 14 hours and air cooled

b; Austenitized at 1550°F for 14 hours and oil quenched

¢) Tempered at 800°F for 2 hours, air cooled, and re-
tempered at 800°F for 2 hours

Foliowing heat treatment, the welded plates were cut to 1 inch
wide strips as shown in Figure 1. The specimens were then straightened
to remove heat treat distortion prior to mechining. All strips vere

" machined into flat tensile specimens as indicated in Figure 2.
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Testing was done in a 60,000 1b. Tinius Olsen Electo-Matic test-
ing machine. A strain rate of 0.001 in/min. was employed to determine
the .2% yield strength. After yieldgspecimens were stressed to failure
employing a 0.2 in/min. crosshead speed. :

RESULTS AND DISCUBSION:

Table 1 1lists the mechanical properties of both the welded and
un-welded material.

The heat treatment given the material should normally produce
ultimate strengths of the order of 180,000 psi. The control specimens did
reach this value. On the other hand, the two welded plates fell somewhat
short of this, one more so than the other.

In attempting to hot straighten the plates after heat treatment a
laboratory furnace was used. Unfortunately the furnace overshot the in-
tended temperature so that the welded plates reached a tempersture in
excess of BOOF for an unknown period of time. This may account for the
differences in the values obtained.

In all cases the specimens failed in areas removed from the weld
zone for distances of } inches or better. This seems to indicate that the
welded Jjoints responded to heat treatment as well or better than the
parent material.

; - The data from vhich this report is written are recorded in
1 Engineering Test Laboratories Notebook #965.
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