475 3
2025 4 6 A

/IS B A NI S
JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY

Vol. 47 No. 3
Jun. 2025

doi:10. 11887/j. en. 202503023 http : //journal. nudt. edu. cn

BHMBERDMEESEHZFIEUBZREESTHAPHEA

LR I A
(EEHR KRS FRAFFRE, Bid Ky 410073)

i E e mRA Il S R S ERIE R R, TR R R TR BT T BT R GRS TG
Tk ENEVERGIBTTIVEERIRE IR 1R T RIEE TR R AR TN FE bR R 5 SR B2 I o B ik
B 1 TG VT B ZE BV R R BE AR AR AR, R bR IR T L L T B R G L E B4R &
PR FF R T = i 17 5 4R 77 R AV RE LS A 1T R 40, A RS 600 km /35 S VEAF 427E 1L 5 km
R LI RS RBITINR, SRR TERZ R TR R RS AT LR X B Rt
R R 2R PEAL , SEB T PPAl S5 R i ]t Ak 5Tk

KRB SRR G BE R AL SR TN s BOWZ W A b

BESES TP273 XEAREM:A  XTEHES:1001 -2486(2025)03 -222 - 10

Application of fuzzy analytic hierarchy process in comprehensive
evaluation of suspension system in high-speed maglev train

ZHAI Mingda, LIU Xin, LI Xiaolong™ , LONG Zhigiang
(College of Intelligence Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract; In order to comprehensively and scientifically evaluate the performance of suspension system in high-speed maglev train, a
comprehensive evaluation method was designed based on fuzzy analytic hierarchy process. According to the operation law and capability
characteristics of suspension system, an evaluation index system was proposed to characterize the performance of suspension system. The fuzzy
analytic hierarchy process was used to determine the weight of the performance index of the suspension system, and a multi-layer fuzzy
comprehensive evaluation model of the suspension system was established based on exponential scaling method and trapezoidal distribution method.
A comprehensive performance evaluation system of suspension system based on operation data was developed, and the dynamic operation test was
carried out on the Shanghai 1.5 km test line by using a 600 km/h high-speed maglev train. Results show that the comprehensive evaluation method
of suspension system based on fuzzy analytic hierarchy process can comprehensively evaluate the performance of suspension system and realize the
quantification and visualization of the evaluation results.
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Fig. 1  Control block diagram of suspension system of

high-speed maglev train
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Fig.2  Flow chart of comprehensive evaluation based on

fuzzy analytic hierarchy process
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