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Study of equipment and technology of laser
welding for diamond saw-blades

Zhu Hathong Tang Xiahui Zhu Guofu Chen Qingming Li Jiarong
Institute of Laser Technology & Engineering HUST Wuhan 430074

Abstract In this paper a system for laser welding diamond saw-blades is introduced. The system
is made of CO, laser source excited by confined discharge a three-position workbench for laser beam
transformation a welding worktable and welding fixtures. The system has been experimentally used to
select the process parameters and we found that the optimum laser power was in the range of
800W ~ 930W the welding speed was from 20mm/s to 30mm/s.
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Table I Summary of laser welding parameter for some specifications diamond saw-blade

specification mm

?105 0230 ?300 0350 ?400 ?500
steel thickness mm 1.3 1.8 2.0 2.2 2.8 3.2
laser power W 720 ~ 800 800~930 920~ 1000 1050 ~1200 1200~ 1350 1400 ~ 1600
welding speed mm/s 35~50 20~ 30 12~18 12~15 9~12 7~10
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4.1 Fig.2  The beam focus point position
: and the workpiece
?230mm a—offset 0. 1mm h—focus point
?#230mm height H/3 H—material thickness
S—incident angle 5°~15°
1. 8mm 8mm
2.4mm 40mm
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Table 2 Welding strength of some materials N/mm?
materials 1 2 3 4 5 6 7 8 9 10 average
Co alloy 1078 1303 830 1009 993 852 955 1030 1020 980 1005
Fe alloy 839 803 617 779 856 689 953 827 902 745 801
Ni alloy 666 599 756 668 566 716 784 813 656 696 693
Cu alloy 664 791 726 748 708 626 759 780 690 708 656
2 Co 1000 N/mm?
1300N/mm? Fe Ni Cu
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Fig.3  The relationship of laser power and weld- 800W ~ 930W
ingspeed with welding strength Fe alloy 20mm/s ~ 30mm/s
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