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On Health Evaluation Method for a Certain Servo Mechanism

ZHANG Xiao-yu, HE Hua-feng, ZHENG Jian-feii, DONG Hai-di
(Rocket Force University of Engineering, Xi’an 710025, China)

Abstract; Different solutions of maintenance and operation should be taken for equipment at different
health levels. The current testing and evaluation of equipment is still realized by the “true or false” method,
which can only describe whether the equipment is normal or not, and the health level can’t be evaluated.
Aiming at this problem, a health status assessment method based on improved evidence theory is proposed,
taking a certain type of servo mechanism as the research object. Firstly, a set of parameters is proposed to
represent the health of the servo mechanism comprehensively, and a normalization method is used to process
the test data. Furthermore, the membership of each processed parameter is fused based on the improved
evidence theory, and thus the health status level of the servo mechanism is obtained. Finally, the proposed
method is verified by the case study to a certain servo mechanism. It is demonstrated that the proposed
method is valid, with certain application value.
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Fig.1 Health indicators hierarchical model
of servo mechanism
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Fig.2 Triangular fuzzy membership function
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Fig.3 Servo mechanism health assessment model
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Table 1 Test data of static characteristics

ot @l  bBRE HERE AEE RER
HiE = B x; & =, HE(E x, 8
1 0. 630 0. 540 0.520 0. 500 0. 200
2 26. 800 27. 500 27.120 27.000 2. 500
3 48. 139 46. 834 46. 945 47.150 3. 000
4 10. 528 10. 983 10. 346 11. 000 1. 000
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Table 2 Normalized quantization table of static

characteristic data
Fg & oy 3, A Ay A, A
1 0.090 0.110 0.130 0.7857 0.6429 0.5000 0.6429

2 0.700 0.320 0.200 1 1 1 1
3 1.305 1.194 0.989 0.8071 0.8600 0.9576 0.8929
4 0.455 0.182 0.472 0.7786 1 0.7543 0.8107
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Table 3 Test data membership

F5 B4 B A R
1 0 0.8573 0.1427 0
2 1 0 0 0
3 0.643  0.3570 0 0
4 0.369  0.6310 0 0
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Table 4 The revised membership

F5 R B4 BH e e
1 0 0.4934  0.0821 0 0.4245
2 0.5155 0 0 0 0.4245
3 0.6380 0.3542 0 0 0.0078
4  0.3690 0.6310 0 0 0
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Fig.2 Reconfigurability surface of CMGs for case 1
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Fig.3 Reconfigurability surface of CMGs for case 2
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