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Effects of Welding Perameters on Bead Width and Penetration
in Electron Beam Welding
by
S.H.Kim*, C.S.Kang**, J.W. Yoon***, S, H. Hwang***

Abstract

In order to investigate the predominant factors which determine penetration depth and bead width in
electron beam welding, bead-on-plate welding was carried out using 7075-T 6 Al alloy.
The results obtained from the present experiments can be summarized as follows;
1) With increasing accelerating voltage, bead width (B.W) decreases but penetration increases
remarkably.
2) Increasing beam current results in increase of bead width and penetration respectively, and
decrease of the ratio of ‘penetration increment to beam current increment.

3) With increasing welding speed penetration decreases remarkably, while bead width wcreases.
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Table 1. Chemical composition of materials
(Wt%)

Cu[Si Fe}Mg’Mn‘Cr’Zn‘Al
|
|

162 0.08 | 0.19 241[003

8 % Al 3919 Absl g wksl £45% emery paper
2 AASka solventZ 7| 5HF-& A As A=)

°] “‘-71 AR" AL 4 £33 "d4(T, It, v)E0]
bead Z3 &4jo u]x] = F & golx] 8] WENT
GATE# A E2] 6KW(60KV, 100mA)RE A=} beam
$A4 75 AFE3ted 7.5%107% torr] X F chamber W

Table 2. Bead-on-plate welding conditions.

Beam Current(ly) mA égfteiereating Iffgflt
Weldng Sped(v) mm/min (Va) gKV CJ/mm)
0.8 | 100.5
55 mA
1, 200 mm/min 49.2 ‘ 135.3
59.3 | 163.1
Accelerating Voltage | Beam Heat
(Va) KV, Welding Current (Ip) Input
Speed (v)mm/min mA (J/mm)
53.2 157.7
59.3 KV/ . 64.2 190. 4
1, 200 mm/min 76.6 297.1
84.8 251. 4
Accelerating Voltage | Welding Heat
(Va) KV, Beam Speed (») Input
Current(ly) mA mm/min (J/mm)
360 555. 4
59.3 KV 480 416.6
56.2 mA 600 333.3
798 250.6
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e17] 4 2 : Number of electron per second.

¢ : Light velocity(3:X10%m/sec).

v : Electron beam velocity(cme/sec).

7 : Beam radius.
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Fig. 1. Characteristics of bead section in
E.B.W.
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Photo. 1. The effect of accelerating voltage on the bead section (lr,=55mA, v=1, 200mm/min) X4
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(a) 53.2mA (b) 64.2mA {c) 76.6mA (d) 84.8m.4
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Photo. 2. The effect of beam current on the bead section (V.:59.3KV v :1,200mm/min) X4
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Photo. 3. The effect of welding speed on the bead section (V::59.3KV I;:56.2mA) X4
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(@) Vue:59.3KV [1:56.2mA v :4E0mm/min
Photo. 4. Gocd bead appearances in bead-on-plate welding X4
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