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Reliability prediction for NC machine tool based on interval AHP
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(1. College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China; 2. Department of
Mechanics, Aviation University of Air Force, Changchun 130022, China)

Abstract:In view of the problem that it is difficult to determine the difference degree of reliability
levels between the evaluation object and similar products when using similar comparison method to
predict the reliability level of NC machine tools, a reliability prediction method introducing interval
analytic hierarchy process(AHP) was presented. The relationship between the whole machine and its
subsystems was analyzed, and a reliability prediction model was built for the whole machine. The
reliability data of similar products were used in the course of reliability prediction for subsystems. The
differences between the evaluation object and the similar products were comprehensively analyzed and
an evaluation model for reliability correction factor was built. The reliability correction factor was
obtained by using the interval AHP, realizing the mutual complement of certain and fuzzy
informations. The application of this method was illustrated with an example, verifying the feasibility
of the method.
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Fig. 1 Reliability prediction flow chart

of NC machine tools
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Fig. 2 Hierarchical model of correction factor comprehensive evaluation for subsystems of NC machine tools
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Table 1 Weight matrix for influence factors

of criterion layer

Ui U Us U, Us

Ui [1.0,1.0] [0.2,0.6][0.15,0.5][0.5,0.9] [0.3,0.7]

Us [1.0,1.0] [0.6,1.0] [1.3,2.1] [0.9,1.6]
Us [1.0,1.0] [1.7,2.3] [1.2,1.8]
Uy [1.0.1.0] [0.5.1.0]
Us [1.0.1.0]
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Table 2 Weight matrix of subfactors within U,

un uz w3 uiq us

un [1.0,1.0] [0.3,0.7] [0.4,0.8][0.5,0.95][1.0,1.5]

u2 [1.0,1.0] [1.1.,1.5] [1.4.1.8] [2.2.,2.7]
ws [1.0,1.0] [1.1.1.6] [1.7.2.3]
uy [1.0,1.0] [1.2,1.7]
us [1.0,1.0]
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Table 3 Discrepancy degree of subfactors within U,

FRHE un w w3 wy ws
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Table 4 Discrepancy degree for influence factors

of criterion layer

55k U, Uz Us Uy Us

2R [0.92,1.38][1.02,1.45] [0.87,1. 23] 0. 83,1.10] [0. 73,0. 97]
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