38 11 Vol.38 Ndl
2004 11 JOURNAL OF XI"'ANJIAOTONGUNIVERSITY Nov. 2004

ﬁ"t ) ) 1 1
( , 710049 , )
STL (Stereolithography) ,
L 5
STL )
. TP24212; T G305 A : 0253 - 987X (2004) 11 - 1173 - 05

Novel Metal Arc Spraying Robot for Rapid Tooling of Large2Sized
Automobile Body Panel Dies

He Zhongyun, Lu Bingheng, Zhu Dongbo, Wang Yiging, HongJun
(School of Mechanica Engineering, Xi'an Jiaotong Universty, Xi'an 710049 , China)

Abstract : A creative robot wrist condgting of link mechanisms and a novel robot motion control method based
on cros2sctiona vector contours of STLZXormatted model was proposed. By using the wrist and the control
method , an industria robot of five degreesof freedom for rapid tooling by usng metd arc graying and electric
brush plating techniques was developed. The wrist of the robot including a gpecial desgned link mechanism can
maintain the podtion of the graying point on the surface of the master pattern whatever alternating the orienta2
tion of the gun. Therefore the kinematic nonlinear coupling between the postion mechanism and orientation
mechanism of traditional robot can be avoided. The only input of the control system is the STLZormatted 3D
CAD modd of the pattern. Without any manual programming , the metal arc spraying and brush plating (if nec2
essary) processes can be performed automatically and efficiently after receiving the 3D CAD dataof the pattern.
Usng thisrobot syssemin new car development and tria production, the cost and lead?time can be reduced sub2
gantialy as compared with the conventiond tool making method.
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