25 4% 46 = TR K % % Vol. 25 No. 6
2024 4F 12 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY Dec. 2024

i
|_H
I
=k
D
N
)\d-qél_e
1|
=
op
=
iii)
&
iii)
e
B
%
B
;ﬁ

(1. S ZE TR RFEAZS TR V546 ,710038; 2. T POHR L K 2% A g k22 7, 5 P, 400065 ;
3. TR R LR 5T BB AT PR A T R % T AR SR T, AL 5, 100048)

FE Aot — AR DU SR A R B v a4k v 28R 1L ek I A ] BT, R HE 4 R 2R AR I LR S IR A R I R A B
B HEERE Y Z THEFETEBRE AL THEASHB AN R4 BHERN &, dX£,. L8R
e ENEM LA EE  REBMFENENAECHEENRBEER R, KR EA 2B ETERSNE
BE.FERFAAGEIEHE R, A LEHEHELZL AL RMERBEIEEFIA 4L ERECL R, BT
REEHE LM UATMNN T —HZNKECERAFHBERLNER A ENAEKAEFENTEE, X
ARG T EREMREE, LTRERKA IR T ENRRENS.2N.FMEHN 2.0, 5RFF EH
b, R T A B EMRS, 6% 7 3R 5 b a4k b 28 3R (b SR A AR I B

K womk gk AR ;R Al B R A

DOI  10.3969/j. issn. 2097-1915. 2024. 06. 003

FESES V242;TM58 XHEERER A XEHE  2097-1915(2024)06-0016-10

A Fault Detection of Electromagnetic Relay Based on Time Parameter Fusion
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Abstract It is difficult for a single feature to comprehensively reflect the degradation fault of electromagnetic re-
lay. A fault detection method of electromagnetic relay is proposed based on time parameter fusion by selecting the
pick-up time, release time and super-path time as multiple fault characteristic variables according to the fault
mechanism of relay. Firstly, in consideration of the fuzzy uncertainty of the degraded fault, the fuzzy membership
function is constructed according to the fuzzy threshold of the feature, and the membership degree of the data to
the working state of the relay is obtained and expressed as fault evidence, and then the evidence reasoning algo-
rithm is applied to the fusion of the multi-feature fault evidence to get the relay fault information. Finally, the fault
detection results are obtained by iteratively fusing the historical, current and predicted fault information, and adap-
tively adjust the reliability of the fault information, taking into account the reliability and sensitivity of the detec-
tion results. The experimental results show that the proposed method is 5. 2% in mistake report rate, 2. 0% in
failure to report rate, has significant advantages in accuracy and anti-interference ability, and can effectively im-

prove the performance of electromagnetic relay degradation fault detection.
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Fig. 1 Working principle of typical DC electromagnetic relay
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Fig. 4 Arc ablation process of airborne aeronautical relay
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