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Laser/ high-frequency induction hybrid welding

WANG Chun-ming', HU Lunvi', HU Xi-yuan', LI Yang', SHEN Wei', LIU Qing®, HUAN G Fasong®

(1. School of Materials Science and Engineering, HUST, Wuhan 430074, China, 2. Ezhou New Materials Research Instr
tute, Ezhou 436000, China)

Abstract Laser welding is widely used in practice, but it also has some disadvantages, such as porosity, low
absorptivity for laser, and crack when higlr carbon or higlralloy steels are w elded. To overcome these shortcomings, a laser/
higlr frequency induction hybrid welding technology was presented, and 30CrM nSiA was welded by this method. Compared
with laser welding, the martensite composition in the weld structure is less, the bainite composition is more, and the
inclination of crack is less. T he weld penetration’width are obviously increased by the hybrid welding. At the same
time, the aided heat source of higlrfrequency induction neither enlarges the width of HAZ, nor worsens HAZ metal lurgical
structure. The experiment results have proved that the laser/ high frequency induction hybrid welding has the follow ing

advantages than laser welding: more excellent organization and performance of weld joint, low er inclining to bring porosity
or crack, and higher welding efficiency.
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Table 2 Preheating tem perature test
No. current/ A speed/ (m*® min~ 1) temperature/ C
1 1178 1.62 262
, , 2 1178 1.62 271
, 3 1178 1.62 265
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Table 3 Hybrid welding parameters
’ materils: 30CrMnSiA ; size: 100mm X 30mm X 2. 5mm
preheat weld hser
weld
N temperature  current/ A speed pow er
o /C /(m* min™ 1) /kW
© 1 0 0 1.62 1.4
2 140 602 1.62 1.4
3 250 899 1.62 1.4
4 330 1198 1.62 1.4
2
Fig. 1 Laser/ higlr frequency nduction weld head ’ (
30CM nSiA ( 1
, 30CrM nSiA
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Table 1 Chemical composition of 30CrM nSiA Fig.2 Back of No. 1~ No.4 weld
C S Mn Cr S P Ni Cu a—No.1 b—No.2 ¢—No.3 d—No.4
0.28~ 0.9~ 0.8~ 0.8~ P
<0.04 <004 <0.25 <0.30
0.34 1.2 1.1 1.1 2b~ 2d 2,
3,4 s 30mm
140°C , ;
’ 250C , ;

330C
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Fig.3 Weld seam cross section of No. 1~ No. 4
¢c—No.3 d—No. 4

a—No.1 b—No.2

Fig. 4 Metallographic structure of No. 1~ No. 4 weld

a—No.1 500 b—No.2500*
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Fig.5 HAZ structure of No. 1 & No. 4 weld
a—No.1500* b—No.2 500"
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