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Optimal calibration interval of test system based on reliability index
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Abstract: Based on) analysis and improvement of simple response method (SRM ) and
Weibull reliability method for calibration intervals of test system, and by taking into account
fault decisions-on the calibration process, the decision risks on verification of test system
were resolved. In this paper, related national measurement standards on reliability index of
test system were firstly introduced, then some usual calibration interval determination meth-
ods were also discussed, and furthermore the reliability probability functions for observatiorr
al value of test reliability were given. By synthesizing different parameters with principal
component analysis (PCA) method, the estimation values of the optimal calibration interval
were corrected. Lastly, the results of verification on digital multimeter ( DMM ) measure
ment channel in automatic test system (ATS) show that the calibration intervals optimization

methods are feasible.
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Table 1 Channe calibration results of DMM

2006 3 2006 5 2006 7 2006 9
(DCV)/V 10.002410.0129 10.003010. 0134 10.003910. 0144 10.0051%0.0176
(ACV)/V 9.9996 0.0134 9.999310.0142 9.998810. 0147 9.999110.0178
(DCA) /mA 19.76 £0.26 19.79£0. 29 19.83%0. 31 19.86%0.35
(ACA)/ mA 200.2%5. 4 200.3%5.7 200.3%6.4 200.4%6.9
(DCR) /kQ 9.9998%0.0668 9.999810.070 1 9.9998%0. 0781 9.9998+0.0850

2

Table 2 Measure reliability results at each test time

t=0 r= 6 t="1 =8 L="9
(DCV) 0.99 0-767 44 0.73881 06875 0. 5625 10mV
(ACV) 0.99 0.738 81 0.69718 0673 47 0.55618 10mV
(DCA) 0.99 0.761 54 0.68276 0.63871 0. 56571 0.2mA
(ACA) 0.99 0.73333 0.694 74 0.61875 0. 57391 4mA
(DCR) 0.99 074102 0.706 13 0. 6338 0. 58235 50 Q
DM M ; (8)
; ; 1= 0.4449x1+ 0. 447 lx2 +
PCA ’ DMM > 0.4489x3 + 0.4469x4 + 0.4482xs
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Fig. 2 Fitting curves with Weibull model

3
Table 3 Fitting parameters of Weibull model

n B /1073

(DCY) 12.24  2.04 46.7

(ACV)  13.09 1.62 43.8

(DCA) 12.47  1.75 6.44

(ACA)  13.25 L.51 6.91

(DCR)  13.48\ 1.53 6.90

(PCA) 10081 \2.16 665

4.5
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