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Abstract: NC machines are generally used for machining operations because of their position accuracy, path accuracy, and
machining reaction force. However, some NC machines require a very large space and are expensive. Recently, industrial
articulated robot arms with large handling capability and wrist torque have been developed and the corresponding sensor
technology has been improved. A machining robot for three-dimensional large curved objects was developed on the basis of an
automatic-path-generation method. A self-position-compensation method with a laser displacement sensor was adopted for the
six-axis robot developed, because the large articulated robot arms had poor position accuracy. An automatic-path-generation
method using specific points was adopted to reduce the number of teaching points and time. In order to determine the proper
machining conditions, various machining conditions such as tool rotation speed, cutting angle, cutting depth, and tool moving
speed, were evaluated.
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Fig. 1 Configuration of the machining object
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Table 1 Specifications of spindle & laser distance sensor

Spindle Laser Distance Sensor
Torque 15.2Nm Range 50~350mm
RPM 600rpm Resolution 0.lmm
Power 8kW Error 0.05mm
Dimension | ®200x 400 | Dimension | 40 x 50 x 13.4
Company LCM Company Baumer
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Fig. 4 Torque diagram for robot’s wrist axis
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Fig. 7 Center finding position between the robot & work
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Fig. 13 Machining test result
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