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Abstract: This paper proposes the development of a method for assessing the system reliability of an
unmanned control robot system for an excavator. It then shows the results of the reliability qualification test
based on the proposed method. The robot system functions to ensure the safety of the workers who control
excavators in dangerous working environments, and the system reliability was calculated by integrating the
reliabilities of the system components. Thus, test equipment for the three key units of the robot system were
constructed and used in accelerated life testing. From the life testing results, guaranteed mean time between
failures for the chosen confidence level was estimated, and the reliability qualification testing method of the
robot system using small sample sizes was proposed.
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Fig. 1 Conceptual diagram of the "robot system for
unmanned controlling excavator"
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Fig. 2 Shape and part's name of lever control unit
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Fig. 3 Shape and part's name of pedal control unit
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Fig. 5 Accelerated life test equipment for lever control
units
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Table 2 Reliability estimation of lever control unit

AL AT | TALT | AEdT
(%) (day) (%) (day)
1 400 7 648
2 475 8 670
3 525 9 691
4 563 10 710
5 596 20 853
6 624 30 956

Fig. 6 Accelerated life test equipment for pedal
control units
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Table 3 Multiple factor of test time for reliability
qualification test with single system

>

Conf. le\}?gl Tug b b B B4 bs
95% 4.14 | 348 | 3.14 | 2.92 | 2.76
90% 3.88 | 326 | 294 | 2.73 | 2.58
80% 3.55 | 298 | 2.69 | 2.50 | 2.36
70% 330 | 2.77 | 2.50 | 2.33 | 2.20
60% 3.08 | 259 | 2.34 | 2.17 | 2.05

Fig. 7 Accelerated life test equipment for remote
control unit
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