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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
(Wfta/

Cu[Si Fe}Mg}Mn\Cr ’Zn‘Al
162 0.08 | o19f241f003

n,i A 79 A3 o] 2kl 2455 emery paper
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bead 3t &4l u]A & 4 F-E olrr] $l8 WENT
GATE# A E2] 6KW(60KV, 100mA)RE A=} beam
LA 7] 2 AF5ked 7.5%1073 torre] A% chamber v

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(l;) 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.

9t ,
f Tl ip
8 Ip:55mA PL— Dbt /l

v 11200 mm /' min '
T P
6..
5_
0N
g 4
N
[s V3 ol
£l
‘ggﬂ\-‘ ab
£E o
a2 E 1
L=
G-
<

a(Accelerating voltage) kv

Fig. 1. Characteristics of bead section in
E.B.W.

Journal of KWS Vol.2, No.l, Mar., 1984



45t vlele o v X AAd w4 Hps G
o} o] whAshd beam current A7 & o] e}
Ael mER 57| &-Fell bead £ Fidtn 4

& Zelalrh
BrhE o] beam A EF2 ds, ©

3
HoENE &+ ek

& ks
1,33
EY db:]{‘( ir-“) .............................. 2)
5.1
W= As( II/"7_) .............................. (3)
o7\ A K., Ks: A
Va s 7 A
I t beam A F
A, (DordE Vol E71k)] wlel diloc bead

(k) Va=

(ﬂ\) Va=

Photo. 1. The effect of accelerating voltage on the bead section ([y=55mA,

39.8XV

ol AbalellA] o 4= gl ms} o] 50KVE 1A o
& bead ¥ Ate] FAS wizghE oF F ek &, 60
KVl 4 717 bead Fo] Fa -£3l0] 22 A& & F
et

3.2 Beam MZo| ¥Ek
Fig. 2= 7% Agkst 83 £55 4 FA8

A
3 beam A5-F WA S d £ bea

ks
919 3A1gL Zashn deh 2y
critical P/W

Al 7H A gtol
KVE =7] s, beam 73_%—7} 2 oo (65mA 01
ol A& beam AL f7h 7= 2o w)# le] beam

7z 7 (ocbead Z)0) E7}8Ex] ¢o} beam densityr} F
Agle). zelnw 65mA olThl M= bead Fo k7
ket £900 4s Fobdchan A ARch

2tk beam A -7k 65mA o] Jii 2715 sh4
A okel] €13k %=} beame| -T-E7 o]
65mA o5l 4 M| beam Z Ao Zv}EA ®lel o
af ol -&qlo] Hak e xR Frkse] P/WrL o

REVREBGE H 2% #1580 19844 34

49. 2KV (e V=
200mm/min) X4

Wiloc 891+ 948 7S ¢ + o
Fig. 1914 50KVE&E © .2 bead

241 o] 71 A
(Ve A —rE% beam Z} 7 o]
zo]l F71eks) s -Eojeta AAdsclh kA
-g-i F<4o] 473 of beam densityE
=, 2E8A 37 A= sk AdkE

Al 7] = Zi"] Fries AL & Aok

7] %i

o
2,
aid

PES

criticald:-#] E-of

N
B
ol
@
= H

o
Y

ofN B v

S beam A
< A ts- 40~GOKVE

M2 v bead ¥

o £EF YA stz ot
w2l A bead-on-plate 2%
AL bl A e )

=59. 3KV
p:l'

L 5

. P
Vie159.3 KV b denal

V 1 1200mm/min

—
<
N

hN

87 ////C ~~~~~ w2
A 14 =
A =2
asr IR
o
4 = o
¢l o —— o % 22 T
& |, B
50 60 70 80 50

I}, (Beam current) mA
Fig. 2. Characteristics of bead section in

E.B.W.
AaA sehz 4 7seh
Photo. 2% beam A-F7F Z713o =izl bead
444 WEHE Jeld Aelrh o] Al A & 4

o)

AA
57 65mA 0]% 01'1111: bead Z2] w i]L
]

S

r]r \1n A

o] beam

o

2

R

fr o
o

(]

1]

[=N
:_{_

I

E%? Z71al o beam
F7F 65mA o] st A%}




28

(a) 53.2mA (b) 64.2mA

{¢c) 76.6mA (@) 84.8m.A

Photo. 2. The effect of beam current on the bead section (V.:59.3KV v :1,200mm/min) X4
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Fig. 3. Characteristics of bead section in
E.B.W.
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Photo. 4. Gocd bead appearances in bead-on-plate welding X4
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