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TRANSACTIONS OF THE CHINA WELDING INSTITUTION
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Table 1 Chemical compositions of 45 steel
C Si Mn Cr+Ni+Cu P S Fe
0.42~0.50 0.17~0.37 0.5~0.8 0.035 0.035 At
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Sketch of hollow stud welding process

Fig. 1
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Table 2 Welding process parameters and shear stren-
gth of joints
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IA #/ms IA R/MPa
1 800 1400 0 278
2 800 1400 0.25 302
3 800 1400 0.43 325
4 800 1400 0.61 310
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Fig. 2 Rotating arc model. (a) schematic diagram of
hollow stud welding rotating arc; (b) arc force
model
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Fig. 3 Appearance form of joints at different rotating arc
current. (a) 0 A; (b) 0.25 A; (c) 0.43 A; (d) 0.61 A
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Fig. 4 Macrograph of joints with different rotating arc
current. (a) 0.25 A; (b) 0.43 A
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Fig. 5 Effects of rotating arc magnetic field on the micro-
structure of hollow stud welded joints. (a) non-
magnetic field stud welding seam; (b) weld micro-
structure of rotating arc stud welding; (c) non-
magnetic field stud welding fusion line; (d) rota-

ting arc stud welding fusion line
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Fig. 6 SEM micrographs of joint dendrites at different
rotating arc current. (a) 0. 25 A; (b) 0. 43 A
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Fig. 7 SEM micrographs of transition region of joint at di-
fferent rotating arc currents. (a) 0.43 A; (b) 0.61 A
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Fig. 8 Element distribution at the line scanning area of
joint. (a) line scanning area; (b) element distri-
bution
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Fig. 9 Shear strength test of hollow stud welded joints.
(a) shear strength curve of welded joint; (b) SEM
of fracture surface
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Fig. 10 Hardness distribution of hollow stud welded joints
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