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Calibration of the Flexible Remanufacturing Restoration System

WU Xiang', MA Zi', XU Fu-jia’, HU Ying'
(1. Automation Research Center, Dalian Maritime University, Dalian 116026; 2. Science and Technology on Remanu-

facturing Laboratory, Academy of Armored Forces Engineering, Beijing 100072)

Abstract: A prototype of flexible remanufacturing restoration system which based on the machine vision and 6-DOF ro-
bot technology is introduced. Two-step calibration procedure on site is described. The position and posture of the gun
are calibrated by at least three different attitudes and auxiliary planes. The calibration between scan system and repair
welding robot coordinate system is completed, taking advantage of the anchor point characteristics in scanning process.
Using the calibrated systems, plasma welding repair is proceeded in A3 steel plate. The roughness of the multi—channel

quick forming surface is less than 0.5 mm, which verifies the reliability and validity of the calibration system.
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Fig. 1 Architecture of the remanufacturing restoration

system
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Fig. 2 Working flow of the remanufacturing restoration

system
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Fig. 3 Coordinate system of the welding robot
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Fig. 4 Position calibration of the welding torch
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Fig. 5 Posture calibration of the welding torch
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Fig. 6 The marked circles on the table
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Table 1 Processing parameters of the repair by pulsed
PAW

ELIER ZHUH
BFAME/(Lmn D) 0.5
PR/ (L e min ") 12
WAL Te/A 230
FEEBR L,/A 50% Ip
i A T 50%
SR/ (m + min~ ) 0.2
K/ (m e min") 1.1
JEIE BT o0 Bl B L/ mm 5
2 I0) & J# h/mm 0.9
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Fig. 7 Comparing of the steel plat before and after resto-

ration
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