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Fig.1 Polishing belt
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Fig.2 Concave processing surface
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Fig.3 Grinding and polishing process of concave curved surface
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Fig.4 The schematic diagram of deviation in actual

and theoretical tool coordinate system
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Fig.5 Flange mounting calibration tool of robot end
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Fig.6 The schematic diagram of the calibration

procedure of the actual operation
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Fig.7 A comparison between actual posture and

simulation posture
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Fig.8 Belt offset in the teach device
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Table.1 Deviation of actual belt position

Pits AL

Rx/mm ry/mm rz/mm rrx/(°) rry/(°) rrz/(°)
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Fig.9 Posture after modification
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Fig.11  The interpolation principle of quaternion linear
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Fig.12  Before and after quaternion linear interpolation
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Modification of belt position and processing posture in off-line
programming of grinding and polishing

LIN Shao—dan', FU Gao-sheng®, LI Jun—da’
1.Department of Information Engineering, Fujian Chuanzheng Communications College, Fuzhou 350007 ,China;

2.School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350001, China

Abstract: To improve the matching of the simulation environment model of off-line programming system robot
and the actual work environment model, the way of using an offset variable method to determine the offset
value was proposed. According to the deviation of the measured values of belt, we modified the position and
posture of belt by Solidworks software, and re-established the tool coordinate system on the modified belt. Ac-
cording to the quaternion linear interpolation method, we changed the coordinate postures of the starting
points, midpoints and end points, which are in processing line. Then we used quaternion linear interpolation
to complete the interpolation of the processed midpoints and modified the processing posture. Finally, we im-
ported the parameters of the modified working environment model into Robotstudio software for visualization
verification.

Keywords: industrial robot; off-line programming; polishing; tracks planning; calibrating workpiece
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