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Experimental Study of the Bimetal Saw CO, Laser Dissimilar Welding

QI Jun-feng, NIU Zhen, ZHANG Dong-yun, CHEN Hong, ZUO Tie-chuan
(College of Laser Engineering , Beijing University of Technology, Beijing 100022, China)

Abstract CO. laser beam butt welding the bimetal saw made of 50CrNiMoVA high-strength alloy steel and
W2Mo9Cr4VCo8 high-speed steel has been completed. The influence of side-play amount between laser beam and
weld on weld shaping has been discussed. Weld microstructure, micro-hardness and toughness are analyzed through
metallurgical test, micro-hardness test and bending test, meanwhile the influence of heat treatment on weld
microstructure, hardness and bending property are discussed. The welds without transition layer which are smooth
and no external defects, can be obtained. After 1190 C marquenching and three times 560 ‘C tempering for 2 hours,

the bimetal saw has no crack in 90° bending test and its property has achieved to industry level.
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W2Mo9CrdVCo8(EEE S M42), B THARRE K S
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LA A 1.5 mm(FE) X 1. 1 mmUE) R 22 ;15 5B
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Table 1 Chemical composition of experimental materials

Material /Composition  C Mn Si P w Cr Mo A% Co Ni
W2Mo9CrdVCo8 1.14 0.35 0. 47 0.0195 0.007 1.37 4,05 9. 64 1. 06 7.69 —
50CrNiMoVA 0. 47 0.74 0. 33 0.028 0. 009 E— 0.99 1. 00 0. 10 — 0.54
F 2 LIHRAIA MR
Table 2 Mechanical properties of experimental materials
Material Condition o,/ MPa HV,.,
W2Mo9Cr4 VCo8 Annealing — 902~1097
50CrNiMoVA Cold-rolling 917.2 281
Quenching and tempering 1617.0 493
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Fig. 1 Physical dimensional tolerance
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Fig. 2 Laser welding schematic of the bimetal saw
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Table 3 Laser welding parameters

Power /W 1300~1500
Speed /(m/min) 5~7

Focal position +2 mm defocus length
Working gas He+ Ar

Flow rate of working gas /(l/min) 7+3

Distance between beam and weld /mm +0.1
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Fig. 4 Cross section of different side-play amount welds
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Fig. 5 Influence of different side-play amount on

weld width
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(a) Front microstructure (b) Center microstructure
of weld of weld

(¢) Microstructure of weld (d) Microstructure of weld
5 iM near W2Mo9Cr4VCo8
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Fig. 6 CO, laser weld microstructure of the bimetal saw
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Fig. 7 Weld microstructure after heat treatment
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Fig. 8 Hardness distribution of the bimetal saw CO,
laser weld
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Table 4 Bending tests results

Condition Specimens number Angle / (®) Fracture position
As-welded 1 90 Fusion boundary near W2Mo9Cr4 VCo8
2 90 Fusion boundary near W2Mo9Cr4 VCo8
3 90 Fusion boundary near W2Mo9Cr4 VCo8
Heat treatment 4 =90 none
5 =90 none
6 =90 none
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