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Abstract; Due to the poor gap adaptability of the welding point in the process of electron beam self-fusion welding, the
surface collapse of welding seam is easy to occur under the condition of welding penetration, which affects the forming
quality of welding seam and mechanical properties of the joint. Two welding tests of electron beam self-fusion welding
and gap filament welding were carried out by using the method of electron beam gap wire filling welding, using the base
material of QCr0. 8 and 304 stainless steel, and the filling material of copper welding wire. The weld forming quality of
the two welding methods was compared, and the forming characteristics of the electron beam gap filament welding joint
were mainly revealed. The results show that the electron beam self-fusion welding ( EBSW) has an obvious defect of
seam surface collapse, while the gap filament welding has a good adaptability to the joint gap, and the weld with good
forming quality is obtained, which greatly improves the defect of seam surface collapse. Within the range of test
parameters, when the gap value is 1.2 mm, the surface collapse of the electron beam gap filament welding seam is only
0.1 mm, and the maximum tensile strength of the corresponding joint is 240 MPa, which is better than the copper/steel
electron beam self-fusion welding joint in all aspects.
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Table 1  Chemical composition of 304 stainless steel
Yo
c Si Mn P e Ni Cu Fe

0.04 0.60 1.09 0.04 18.30 8.01 0.18 ey

%2 QCi0.8 4 FAALF o
Table 2 Chemical composition of QCr0. 8 copper alloy
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Figure 1 ~ Section morphology of copper/steel

electron beam self-fusion welding weld
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Si Cr Ni Pb Table 4 Welding parameters
<0.020  0.400 ~0.700 <0.030 0.005 AT YT, p—
it
Zn Mg Fe Cu mA (mm - min~") (mm + min~!) mm
<0.015 <0.002 <0.050 St 1 35 150 600 0.2
2 35 150 840 0.4
k3 BRI LTRSS 3 40 200 1080 0.6
Table 3 Chemical composition of copper filler wire 4 35 200 1300 0.8
5 35 200 1 500 1.0
%
6 35 200 1 200 1.2
Si Mn P Sn Pb Al Cu 7 36 200 1 260 1.4
0.310 0.400 0.050 0.620 0.010 0.002 Py 8 36 200 1 320 1.6
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Figure 2 Weld appearance of copper/

steel joints at different gap values
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Figure 3  Influence of different gap
values on weld collapse
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Influence of gap on tensile strength of joints
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Figure 5 Macro morphology of joint fracture surface
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