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Upset Butt Welding Parameters on the
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Abstract;In order to optimize the process parameters of HRB400 steel upset butt welding, and
discuss the influence of the welding process parameters on the mechanical properties and
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microstructure of welded joints. The performance test analysis of upset butt welding joints formed
by different welding process parameters was carried out for steel bars with a diameter of 10mm,
and the metallographic structure of the welding joint in the fusion zone and the superheated zone
under various parameters was compared and analyzed. the optimal welding parameters were
selected as 0.8 ~0.9 s welding time,65% ~ 68% welding relative current, and 0.2 ~ 0.3 mpa
forging pressure. With the increase of welding relative current,the grain size increases gradually,
ferrite increases gradually, and the widmanstatten structure content increases. The change of the
forging pressure has no effect on the microstructure of the welded joint, but the content of
widmanstatten structure and ferrite in the fusion zone decreases,and the microstructure is gradually
refined ,and the microstructure in the superheated zone tended to be refined. With the increase of
welding time,the grain size increases and becomes uneven, which leads to the decrease of joint
toughness. Considering the influence of welding process parameters on the joint structure and
performance, it is suggested that the welding relative current should be 65% or 66% , the forging
pressure should be 0. 3 MPa and the welding time should be 0. 8 s.

Key words: closed stirrups; upset butt welding joint; welding parameter; properties tests;
metallographic structure
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Fig.1 Closed stirrups and the joint cut
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Table 5 Matching parameters scheme of welding process
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1 65 0.3 0.9
2 66 0.3 0.9
3 67 0.3 0.9
4 68 0.3 0.9
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7 66 0.3 0.9
8 66 0.3 0.8
9 66 0.3 0.85
10 66 0.3 0.9
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Fig. 2 Microstructures of welded joints with different welding relative current conditions
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Fig.3 Microstructures of welded joints with different top forging conditions
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Fig.4 Microstructures of welded joints with different welding time
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