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Robot Tooth Profile Chamfer System Development with Visual Assistance

BI Dexue',LIU Jianfeng' ,WANG Ziming' ,CHENG Ying' ,ZOU Yang’
(1. School of Mechanical Engineering, Tianjin University of Science and Technology, Tianjin 300222, China;
2. Tianjin Haihe Dairy Co., Ltd., Tianjin 300308, China)
Abstract : To tackle the difficulty in automatic chamfering of specifications and small —batch gear profiles in the industry, this
paper develops a vision aided robot system for tooth profile chamfer equipment, and studies its three key technologies. The
adaptive gear rapid mechanical positioning system is established based on the combination of movable tray and pneumatic taper
pin to realize initial positioning of tooth profile chamfer. Based on the registration fusion of theoretical profile model and visual
profile measurement, the 3D pose error of gear profile is measured and compensated, and the precise positioning of tooth profile
is realized. According to the requirements of the angle and width of the chamfer surface, the cutter complement model of the taper
milling cutter is derived, and the precise location of the machining trajectory is realized. Experiments show that the maximum
machining error of the system is less than 0.2 mm for gears with diameter of 600 to 700 mm, and for gears with a diameter of 700
to 800 mm, the maximum machining error of the system is less than 0.3 mm, meeting the precision requirements of automatic
chamfering of tooth profile.
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