W X

X ® o OB B g i
F20% H25 1983F 68
Journal of the Society of
Naval Architects of Korea
Vol. 20, No. 2, June 1983

51

= Energy B IR0 {REF 1A1E0| S0 A0 BERESI EEHEN RS Bk

*

——HTg0 82| TEF Beam #4%0| S K& ME—
#F #H B

Study on the Residual Stress and Fatigue Strength of Welded
Joint by High Energy Density Welding

—Fatigue Scrength of Welded Joint of HT80 Steel by Electron Beam Welding—
by
J. E. Park*

Abstract

The versatile practical use of electron beam welding which is very high energy density is still
in early stage, but in the special welding field, the welding process is used in manufactured
goods.

The investigation for electron beam welding up to the present was almost achieved mnot for
the mechanical properties of welded joint but for the process itself.

On this investigation, the fatigue strength, crack propergation phenomena and hardness of
weld metal and heat affected zone of partially penetrated welded joint of HT80 steel by electron
beam welding was accomplished.

The tensile fatigue strength in weld line diretion of the joint was about 25kg/mm®.

There still appeared spikes on the tips of penetration, and the crack initiated at the tips of
spikes not from the roots.

The hardness of the weld metal was higher than it of base metal because 6f production of

martensite by rapid cooling.
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Table 1.1 Power densily of heat sources.

Welding heat source

o W/mm?
Gas flame (0;+C;H.) 10
Jet flame (O,+Hy) 30
Argon arc (200A) 150
Pulse >105~10°
Electron beam { Continuous 104~107
( Pulse 105~10"
Laser beam

' Continuous | 10°~107

Power density,

FI N S 4

Table 1.2 Heat input and transverse shrinkage in
various welding processes.

Welding Fll?ctl?ness [ Heat input, 'slilrrallr‘lli\z;erese
method mm * | k]/mm mm ge:
EBW 12 0.2~0.5 | 0. 061N0 0”

Manual 12 3.0~3.2 1 0.8~0.9

welding

Submerged 12 5.6~6.0 | 0.75~0.8

arc

welding ;

GTAW 12 1.2~1.3 | 0.38~0.12
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cu_{ Ni 7|7 cr | Mo | v
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|
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; f
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Fig. 4.8 Spike and root.
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