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I (Ry=4,) 3 3 ,
1 (0=0.05)
M=3 M=5 M=10 M=15

3

RTH CV/% &/% RTH CV/% &% RTH CV/% &/% RTH CV/% &%

0 0.7872 152 0.09 0.7140 1.68 0.10 0.6025 1.66 0.10 05464 146 0.09
2 07972 138 0.09 07410 148 0.09 06716 134 0.08 06413 1.09 0.07
4 0.8060 1.36 0.08 07617 131 0.08 07116 1.12 0.07 0.6915 1.01 0.06
6 0.8141 1.23 0.08 0.7785 1.16 0.07 07401 1.08 0.07 0.7237 097 0.06
8 0.8211 1.22 0.08 07912 1.14 0.07 0.7594 1.05 0.07 07451 094 0.06
10 0.8275 1.21 0.07 0.8020 1.00 0.06 0.7749 090 006 07621 0.92 0.06
15 0.8393  1.07 0.07 0.8207  0.97 0.06 0.7999 0.88 0.05 07892 0.76 0.05
20 0.8489  1.06 0.07 0.8342 0.84 0.05 08164 0.86 0.05 08065 0.74 0.05
30 0.8561 0.93 0.06 0.8445 0.83 0.05 0.8293 0.72 0.04 08191 0.73 0.05
50 0.8639  0.93 0.06 0.8546 0.82 0.05 08391 0.72 0.04 08275 0.73 0.04
2 %

3 M=3 M=5 M=10 M=15

0 7.95 3.33 4.61 10.43 3.93 6.56 11.52 4.78 8.24 11.73 1.52 6.89
2 7.22 2.75 435 8.98 3.41 5.54 9.14 -0.30 4.54 6.49 -3.08 3.16
4 6.66 2.37 4.12 8.36 1.96 4.35 8.22 -3.52 333 7.95 -4.33 2.60
6 6.25 2.13 4.03 6.75 1.99 3.81 7.01 -4.26 2.74 7.80 -4.13 2.65
8 5.99 2.03 3.82 5.69 1.88 3.65 5.68 -4.86 2.87 7.50 -2.44 3.06
10 5.79 2.04 3.78 6.94 1.55 3.81 7.17 -2.28 2.95 7.41 -0.34 3.34
15 5.53 1.79 3.62 6.09 0.74 3.73 7.87 -3.27 3.07 8.06 0.83 4.01
20 6.07 1.45 3.61 7.55 0.50 4.09 8.99 -3.52 3.57 7.30 0.11 4.40
30 5.79 0.95 3.16 6.38 -0.16 3.51 7.97 -0.27 3.48 7.59 0.71 4.34
50 5.24 1.27 3.39 6.06 1.74 3.93 6.13 2.57 4.00 7.02 2.56 4.54
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Production line throughput evaluation method with machine failures

ZHANG Yue-junl, FANG Zhi-meil, LU Yang-bing2
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Shanghai Container Terminal Industry Co., Ltd., Shanghai 200940, China )

Abstract: In order to improve the effectiveness of capacity evaluation for the production line, the
operation-dependent failure is adopted to model the failure distribution, and the preventive maintenance is
implemented to restore machine state during the production process. Simulation approach is used to evaluate the
throughput, and an approximate method based on the expected failure number is also proposed to improve the
evaluation efficiency. The numerical experiment shows that the throughput is closely related to the system
configuration. The less machine number and the larger buffer size, the higher throughput, but the marginal
impact decreases. The test also indicates that at different initial age, the average deviation between the
approximate method and the simulation is less than 5% in most cases, which suggests the acceptable accuracy.
Key words: production line; preventive maintenance; failure; buffer; simulation
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