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Control Method of BIW Roof Laser Beam Braze Welding Joint Assembly
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ABSTRACT: The paper aims to research control methods for dimensional accuracy of laser beam braze welding for BIW roof
and side panel to improve the assembly joint dimensional accuracy of side panel and roof for laser beam braze welding (LBBW)
and decrease the defects of LBBW. First, the match mode of side panel and roof at the assembly joint was changed from surface
match to line match to decrease the requirement on the welding assembly accuracy of body. Second, the integral restrike and
pressing insert block were introduced to increase the dimensional accuracy of the parts to avoid the flange defect at the joint area
of the inserts from affecting the LBBW quality. Thirdly, the y floating fixture and special z clamps were used at the roof forming
station and the LBBW station to adjust the assembly clearance between side panel and roof. The practical application indicated
that the assembly joint dimensional accuracy of the side panel and roof for LBBW was well controlled and the requirements on
LBBW were met. Design optimization of roof and side panel product, innovation and optimization of DIEL process and struc-
ture as well as the flexible self-adaption function of weld fixture, could effectively guarantee the LBBW dimensional accuracy
of BIW.
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Fig.1 Lap joint of roof and side panel section
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Fig.2 Butt joint of roof and side panel section
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Fig.3 Proposed roof and side panel section
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Fig.4 GD&T of LBBW matching region of outer side panel
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Fig.5 GD&T of LBBW matching region of roof
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Fig.6 Pressing process of outer side panel
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Fig.7 Integral restrike and pressing insert block & internal and external pressing die structure of side panel
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Fig.8 Traditional flanging and reshaping process layout of side panel
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Tab.2 Merits and demerits and application range of integral and split insert blocks
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Fig.9 Physical contrast of both split and integral insert blocks of outer side panel
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Fig.10 Integral insert block of side panel
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Fig.12 Layout of BIW roof LBBW process
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Fig.13 Components of body forming station
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Fig.14 Flexible self-adaption weld fixture positioning
of roof forming welding station
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Fig.15 Flexible self-adaption weld assembly scheme
by roof and side panel
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Fig.17 Working scheme of elastic clamp
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