8 No.8
2020 8 Modular Machine Tool & Automatic Manufacturing Technique Aug. 2020

11001 —2265(2020) 08 - 0146 - 05 DOI: 10. 13462 /j. cnki. mmtamt. 2020. 08. 036

LED

*
1 1 1 1 12
(1. 130033; 2. 100039)
LED LED <0.2mm
LED KUKA LED
KUKA
LED
LED 0.23mm 0.09
mm 0.27° 0.08° LED
LED; : KUKA ; ;
: TH165; TG506 TA

Infrared LED Automatic Assembly System Design Based on the Online
Correction of Assembly Trajectory
FAN Wen~qiang' CHEN Bao-gang' WANG Zhichen' ZHANG Yan' GUO Peng'*
(1. Changchun Institute of Optics Fine Mechanics and Physics Chinese Academy of Sciences Changchun
130033 China; 2. Graduate University of Chinese Academy of Sciences Beijing 100039 China)
Abstract: The infrared LED is used as the position signal generator of photoelectric imaging and positio—
ning system after assembling the position error of LED is required to be < 0.2mm however manual
operation cannot guarantee the one-time accurate positioning and assembly of the LED a high—precision
automatic assembly system of infrared LED is designed by using KUKA robot. Based on analyzing the er—
ror sources of the automatic assembly process of the industrial robot an on-ine correction method of the
assembly trajectory based on the position and orientation measurement of the holes to be assembled is pro—
posed to solve some problems of online teaching programming and offline programming in updating trajec—
tory. The mathematical model of pose transformation and trajectory error correction between Coordinate
Measuring Machine measurement and KUKA robot motion control is established complete the hardware
and software design of the infrared LED automatic assembly system based on the online correction of as—
sembly trajectory build the experimental device the accuracy of the infrared LED automatic assembly is
verified by the experiment. The experimental results show that the position error of infrared LED automatic
assembly is reduced from 0.23mm to below 0.09mm and the angle error is reduced from 0.27° to below
0. 08° after on-ine correction of assembly trajectory can realize the normal assembly of the infrared LED
it provides a reference for design of the high-precision automatic assembly system based on the industrial
robot.
Key words: infrared LED; coordinate measuring machine; KUKA robot; pose measurement of holes to be

assembled; online correction of assembly trajectory
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