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New technology of orr line laser joining for hot roll ed
high silicon steel sheets

LIU Jian-hua, ZHAN G Qun-li, HU Lun-j1
(National Laboratory of Die Technology, School of Materials Science & Engineering, HUST, W uhan 430074, China)

Abstract: To solve the difficulty of high silicon steel welding on the hot rolled sheet pickling line, new joining
technology composed of laser cutting, laser welding and laser heat treating by a 4kW YA G laser has been presented. After
testing on Hi B steel, this paper has explored the effects of welding parameters on the joint mechanical properties, profile
and microstructure, and then optimized technological parameters. The study has proved feasibility of the presented method
w hich has succeeded in industrial orr line production testing.
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Table 1 Chemical composition of Hr B steel/ %
(1946 ) C Si Mn Al Cu p S

0.072 3.18 0.08 0. 027 0.09 0.008  0.024
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Fig. 1 Temperature nephograms for different sections of the joint
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Table 2 Optimized parameters of Hi B steel laser combined processing
laser gas Gleeble
speed/  working defocusing 3 5 .
p/”‘”;;r (memin™ ') gas P;is;fe mm , 1100°C Op= 36. 8N/mm™; 1300°C Op =
: 11. 4N/ mm?, (4N/mm?),
cutting 3000 5.5 N, 1360 -0.7
welding 4000 5 — — 0
_HiB
heat
. 2500 1 N, 300 57
treating ?
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Fig.2 Macrostructure and microgructure of Hr B steel WM
a—one joint b—as welded microstructure at weld metal center c¢—heat treated microstructure at weld metal center d—as welded precipitations

e —as welded acicular precipitation at gain boundary f—heat treated acicular precipitation at grain boundary
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