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Development of a Light Duty Arm for a Cellular Manufacturing System
Quantitative Evaluation of the Performance

*Gen ENDO (Tokyo Tech), Hiroya YAMADA (Tokyo Tech)
Masaru OGATA (Canon Inc.), Shigeo HIROSE (Tokyo Tech)

Abstract— This paper describes evaluation experiments of a light duty arm for a cellular manufacturing
system. We measure maximum joint torque due to gravity, pose repeatability, pose stabilization time, path
accuracy and standard cycle time. The results are compared with the commercially available industrial
robots. The proposed arm has sufficient accuracy of pose repeatability but standard cycle time is relatively
slow. Thus the results suggest that the developed arm is suitable for the task where the arm intermittently

moves sharing the work with a human worker.
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Fig.1 Concept image of a light duty arm for a cellular
manufacturing system
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Fig.2 Prototype model of a light duty arm
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Fig.3 Specification
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Fig.4 System configuration
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Fig.5 Required torque 71 without compensation
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Fig.6 Required torque 72 without compensation
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Fig.7 Required torque 71 with compensation
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Fig.9 Measurement position for the repeatability of
positioning (adopted from JIS handbook)(left),
laser displacement sensor (right)
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Fig.10 An example of the repeatability measurement
(note: starting time for @ is arbitrary adjusted)
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Fig.11 Measurement of the pose stabilization time
(note: starting time for € is arbitrary adjusted)
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Fig.12 Trajectory tracking accuracy where periods
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Fig.13 Measurement of the standard cycle time where periods are (a)l.6[sec], (b)1.2[sec] and (c)1.0[sec], respectively
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