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I—Robot: 2—Targets: 3-—End effector: 4—PC host computer; 5—Laser tracker; 6—Workpiece:

7—~Global detection points; 8—Datum hole
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Table 1 Errors of robot moving +10 mm along Y-axis of tool coordinate frame
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Table 3  Errors of robot moving —15 mm along X-axis and rotating 1}’§°‘yﬁund Z-axis of tool coordinate frame
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Pose Accuracy Compensation Technology in Robot-aided
Aircraft Assembly Drilling Process

QU Weiwei, DONG Huiyue * , KE Yinglin
Department of Mechanical Engineering, Zhejiang University , Hangzhou 310027, China

Abstract. In automatic aircraft assembly, one focus of attention is robotic drilling technology with its high flexibility and rela-
tively low cost. However, pose errors hard to compensate of the robotic end tool may exist which are caused not only by the
dynamic and static error of the robot, but also by errors in the calibration and traniO(mation of the coordinate frames. To im-
prove the accuracy of the position and orientation of the robotic end tool. a roﬁc\)yd’laed aircraft assembly drilling system is
constructed based on laser tracker closed-loop feedback. Methods to bui dk y‘coordinate frames of the system using the la-
ser tracker are first discussed. Then. the constitutive factors of the be}t«k:' tool pose error are analyzed. A pose difference
matrix between the theoretical pose and actual pose of the rot‘agﬁ(‘%tpbl in the drilling position is evaluated to eliminate rem-
nant errors caused by the robotic dynamic error, static\err({\rﬁaéhining error, matching error and measuring error. etc. Fi-
nally, a simulation test for validating the feasibilit( of th'&éacfve algorithm and a drilling test of ribbed-plate parts is execu-
ted. For a robotic drilling prototype system., by inoﬁd&iﬁg the laser tracker closed-loop feedback compensation, the robotic
drilling error is such that the position p'rer\isic‘)}}is,éfﬁactively controlled within £0.2 mm and the orientation precision of the

normal angle is within = 1". The aceuragy apd quality obtained by the above robot-aided drilling method can satisfy the re-

quirements of aircraft assembly. \\\,
LN
R, ‘R;) > J
Key words: industrial ro{)otst\&i.r, gft assembly; high-precision drilling; closed-loop\f\ }i}t;abk; laser measurement; pose
compensation; coordinates':\t}angformation 4 Ex
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