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Strength of Electron Beam Welded Joint in 250 kgf/mm® Grade
Maraging Steel

Mitsutane FujtTA, Yoshikuni KAWABE, Hirosada IRIE, and Susumu TSUKAMOTO

Synopsis :

The influence of the electron beam welding condition on the strength of welded joint in maraging
steel sheets having strength level of 250kgf/mm? has been studied. The influence has been discussed on
the basis of the variation of the welding heat input and the width of weld metal under various welding
conditions.

The strength of heat affected zone is equal to that of the base metal. The strength of weld metal is
lower than that of the base metal and is not affected by the welding heat input. Therefore, the joint is
such that the weld metal of lower strength is inserted between the base metal having higher strength.

The strength of the welded joint decreases gradually with the increase in the welding heat input. The
plastic deformation of the weldment concentrates in the weld metal and in tensile test specimens fail
there. On the other hand, the width of weld metal becomes wider with the increase in the welding
heat input. Thus, the dependence of the strength of the welded joint on heat input can be explained
by the fact that the plastic constraint of the base metal for the weld metal decreases with the increase

in the width of the weld metal.
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Table 1. Welding conditions.

Accelerating Beam Welding | Focus Welding
No. | Voltage Current | Speed Condition | Heat Input
kV) (mA) | (cm/min) (ap) (J/em)
1 200 180
— 15 .
2 50 360
1.0 I
3 200 Just 240
R Focus |
4 20 100 480
R 15 _
5 50 960
6 200 300
—_— 25 — 1.15 —_—
7 100 Upper 600
— Focus —_—
8 18 50 864

80

Fig. 1. Dimensions of smooth and notched
specimens.
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Fig. 2. Relation between width of weld metal
and welding heat input in various welding con-
ditions.
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Table 2. Microsegregation in weld metal.

Element { Ti ‘ Mo

Welding Heat
Input (J/cm) 240 480 960 240 480 960

Dendrite  *

Dendrite ¥

Boundary 2.1 2.4 3.3 1.3 1.5 1.5

* ratio to basc metal

Transverse cross section macrostructures ot weldment.
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Fig. 3. Transverse microhardness (Load : 1kg)
distribution of weldment made at 480J/cm welding
heat input.
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Fig. 4. Relation between microhardness (Load :
1 kg) in weldment and welding heat input under
various welding conditions. HAZ,,; and HAZ
min are indicated in Fig. 3.
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Fig. 5. Relation between ultimate tensile strength
of welded joint or joint efficiency and welding
heat input.
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Fig. 6. Relation between notch tensile strength or
notch sensitivity ratio of welded joint and welding
heat input.
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Fig. 7. Relation between elongation in welded
joint and width of weld metal.
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Photo. 2. Transverse (A, B) and longitudinal (C, D) cross section microstructures

of weld metal.
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lated ultimate tensile strengths of welded joint as
a function of width of weld metal.
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Fig. 9. Schematic illustration of relationship
among the strength of welded joint, width of
specimen and width of weld metal. P,., show
the strength of welded joint having various width
of weld metal for a constant width of specimen.
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