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A study on the electron beam weldability of 9%Ni steel (II)
- Effect of a, parameter on bead shape -
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Abstract

Welding defects, such as porosity and spike, have sometimes occurred in deep penetration
electron beam welds. These defects are known to be one of the serious problem in electron
beam welds. So, effects of active parameters (a,) on bead shape and occurrence of defects in
electron beam welds of heavy section 9% Ni steel plates were investigated. Partial penetration
welding in flat position, and deep penetration welding of 10 ~ 28mm depth were investigated in
this study. It is desirable to select low accelerating voltage and above the surface focus position

> 1.2 at which a wine-cup shaped bead is obtained to avoid the welding defects such as
spike and root porosity. When the accelerating voltage of electron beam was low (90kV), active
parameter (a,) did not influence on the bead width, penetration depth and weld defects
significantly, However, in case of high voltage (=120kV), active parameter (a,) was sensitively
associated with penetration depth and weld defects, i.e. when the active parameter (a,) was in
the range of 0.6 to 1.0, the depth of penetration was always over the target (23mm), while the
depth of penetration was dramatically decreased with further increase of active parameter (a.).
The weld defects were decreased with the increase of active parameter (a,), resulting in the
decrease of energy density of the focused beam in the root part of fusion zone
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Table 1. Chemical composition and mechanical property of 9%Ni steel used

Chemical composition (wt. %) Thickness
Remarks

o Si Mn P S Ni Sol-Al (mm)
0.07 0.25 0.68 0. 004 0. 001 9.292 0.033 23 QLT

{a) Chemical composition

Tensile property
VE- 19 (.D
YP (MPa) TS (MPa) ElL (%)
671 729 30 220
(b} Mechanical property
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107} ol&2 o}F =gkt a8l: agtel ©tE &
dZgolE= 10 ~ 13mm BHEA W3y} Hon 5,
<10 M E 90207t 13mmE YA
aby1.0 ol A& 10mm 7] 484},

2) YR YEr} & 120kV L 150kV ZA A
t 22} 0.8<ab<1.2, a,=1.001A] E9 uje]= =
o} 5Smm¢} 3. Tmm7}Hx] AR, HEE AYH
A $-E (wel) 29| vjol= P4E YehyyA vt
2,2 1. 4195 99 7 (wine cup) Aoz W 3}s
k=

3) AL (2120kV) 2219 A4S agto] 0.69)
A 1,622 F7h3te] Wil 913071 o8t §
k& YEbd F ohA] " gadtes A% Ho)
o, oleF HWHL NFeE & uf a3k B2
Zo] 2 ZHo vl £4lo] U}k F 120kV R
150kVell 4 o] &A= 42 13 ~ 23mm ¥ 12
~ 2Tmm HEo|H, Huj &ddole Z7 anl.
0914 23mm 2 a,=0. 89 Al 27mm ol E3F
150kVe] 22 EEAN F72 23mme] £4]
ol g A7) A% 2L a=1.0¢°] HAFAUT.

4 FEES 2NN HAEE Ao Ry
< root¥ 7] &I, cold shut® GANE #IA 2
= FEAHOZ AAHAUY. ol AY 2L
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T 2840l Atk F spkes TAYLFTE §
A7) g1, AL (Z120kVAHE 2,<1.0 o]
sle} A MM d2lg P4 veldo g,
AUz 4= 2 L§5&9 EXo g3e vt}
o Addd,
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