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Effect of TC4 Titanium Alloy Electron Beam Welding Parameters on Weld Shape
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[ABSTRACT] Weld shape of TC4 titanium alloy 20mm TC4 ,
thick plate by electron beam welded is investigated ex- 1 ZD150- 30A
perimentally. The effects of different welding parameters ,
on weld shape is analyzed. It is found that the focus ,
current has a large influence on weld shape, and ,
change of focus current leads to difference of weld ,
shape. The effect of welding speed on weld shape is ,
less than that of the focus current. The integral shape of
weld differs, but there is no much greater change in
weld shape with changing welding speed. Beam current 1 TC4 W%
has a little influence on weld shape. With various beam
current, the change of weld shape approximates integral al v Fe < N H O i
. 6.06 | 3.92 [ 0.3 | 0.013 | 0.014 | 0.001 4 | 0.15
reduction and enlargement.
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Fig.1 Weld shape of TC4 titanium alloy welded
by electron beam under different focus current

3 TC4
(U:=90kV, v=10mnv/s, 1,=48.8mA)

ls/mA H/mm B/mm W/mm H/B
01-1 1645 15.47 2.67 6.93 5.80
01-2 1 652 17.60 2.40 6.67 7.33
01-3 1659 18.67 2.08 6.40 8.97
01-4 1 666 18.18 1.82 7.27 10.00
01-5 1672 18.54 1.82 7.64 10.20
01-6 1679 16.36 1.81 8.36 9.00
01-7 1 686 14,54 2.18 8.73 6.67
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Fig.2 Effect of focus current on weld
shape parameters
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Fig.3 Weld shape of TC4 titanum alloy welded
by electron beam under different beam current

4 TCA

(U:=90kV, I=1 670mA, v=10mnvs)
|

l,/mA H/mm B/mm W/mm H/B
02-1 38.2 14.96 1.60 6.53 9.32
02-2 40.9 16.05 1.71 6.80 9.37
02-3 43.6 15.86 1.66 6.72 9.58
02-4 46.3 16.87 1.71 7.07 9.84
02-5 49.0 17.24 1.69 7.10 10.20
02-6 51.7 18.27 1.72 7.24 10.60
02-7 54.4 19.66 1.87 7.24 10.56
191 7110 780
1.8F 104G =S
E E
E |8 g E
5 | E = =
gé - : —_— b,
g R lo.oigh.oﬁ
& =l u
L3
1.6} D2 6.5
1.5% 14 . a : 9.0 =60
40 45 50 55

AL 3O 1, fmA
4

Fig.4 Effect of beam current on weld
shape parameters
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=1 650A, %
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Fig.5 Weld shape of TC4 titanium alloy welded
by electron beam under different welding speed

5 TC4
(U.=90kV, 1,=40.6mA, I=1 650mA)
|

v/i((mm st | H/mm | B/mm W/mm H/B
03-1 5) 16.75 3.79 8.85 4.47
03-2 7.5 13.23 2.92 7.08 4.53
03-3 10 12.00 | 255 6.46 4.69
03-4 125 11.28 | 2.39 5.64 4.72
03-5 15 11.25 2.34 5.31 4.80
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Fig.6 Effect of welding speed on
weld shape parameters
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