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Abstract

Weibull distribution is one of the common random variable distributions in reliability science and
engineering. Despite the fact that log-linearizing the nonlinear reliability function with Weibull
distribution contributes to solving the Weibull parameters, the precision of parameter estimation
is reduced. Thus, a method by combining Taylor series expansion and least square method is pro-
posed to improve fitting precision of the Weibull distribution. Contrastive analyses on Taylor se-
ries expansion-least square method, common least square method and weighted least square me-
thod are conducted to access the fitting effects via numerical simulation and calculation. The re-
sults show that the proposed method can reduce the Weibull curve fitting error effectively and
thus can be reference for reliability test.
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Figure 1. The expectation of mean square errors in differ-
ent sample sizes
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Table 1. Time between failures of complex product A/h

2 1. XEZ=5H A NEEEEFRRTE/N [2]

ty t ts ts ts ts t7
59.18 234.66 240.43 284.91 596.18 738.90 1817.14
Table 2. Time between failures of numerical control system B/h
7z 2. REITH S B BRI EIBREATE]/h [11]
ty-tn tio -ty tos - taz
79.45 446.03 932.60
104.11 459.18 972.05
143.56 552.88 986.85
196.16 566.03 1261.37
248.77 695.89 1498.08
250.41 698.63 1590.14
276.71 735.34 1603.29
367.12 776.44 1708.49
395.07 814.25 1894.25
397.81 840.55 2326.58
408.22 919.45 2841.10
Table 3. Time between failures of complex product C/h
32 3. XEZ=fm C HHPEEfRET[E)/h [2]
ty - tis t1e - ta0 tar - s t6 - too tor - trs t76 - tao ton - thos
18.29 81.81 149.47 234.66 380.96 571.55 843.02
21.19 82.43 152.45 240.43 381.87 574.80 846.21
23.74 97.62 152.49 248.83 383.69 582.03 855.10
23.84 107.09 154.02 249.78 409.06 595.91 858.08
25.39 117.69 154.43 250.52 413.52 596.18 901.78
32.94 118.60 159.52 254.25 417.62 599.37 977.26
35.26 119.63 165.86 260.70 440.96 519.23 1001.10
35.51 127.62 167.10 275.24 442.37 629.93 1001.59
35.84 129.11 185.80 276.10 497.07 642.07 1095.94
47.17 130.60 194.33 283.84 500.55 562.36 1096.44
47.17 130.60 216.47 284.91 509.98 591.23 1202.71
47.42 142.52 221.97 285.65 511.98 726.49 1502.14
51.31 142.77 223.05 331.71 519.97 738.90 1691.17
59.18 143.14 226.44 357.29 525.38 746.60 1786.68
67.49 144.34 227.93 377.89 547.72 832.26 1817.13
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Table 4. Calculation results of instance A/B/C

5% 4. SE£ffl AIBIC HTELER

p 7
5
0 w T 0 W T
A(N=7) 0.965 0.898 0.996 607.09 559.44 557.85
B (n=33) 1.359 1.262 1.285 922.29 906.12 903.35
C (n = 105) 1.12 1.016 1.03 423.70 423.67 423.90
MSE
545
0 w T
A(n=7) 442 %107 434x107° 401x10°°
B (n=33) 8.98 x 107 6.93x10™* 6.84 x 107
C (n = 105) 6.72x 10 419x10™* 414x10™*
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