$s59% 7M. 141-151
2026 47 H 20 H

M EL

Insulating Materials

Vol.59, No.7: 141-151
Jul 20, 2026

DOI:10.16790/j.cnki.1009-9239.im.2026.07.016

FESHES : TM216

E TR & 4 51 RPN n B 7

LR, RLEET, & Om, BRFE, KWEAS, X &

(1. 28 K5 a. HALEHBLEEIEBZARAFLFT S, b WALGHAERFR, Wk TS 443002;
2. BM AT T ARZERAE NG, #it &RT 437000;
3. B ARTRNE R ESAE, L7 102488)

B RAG TR LK B OSSR AR A, B SR )RR LR B D R G R R E B AT . AL XP-160 B
LT ONTFUN R FE W T RAL T SR A M B E A 9 . XL T 1 R EUE SR e A MBI T S A B0
P RN, SR 1 SRR A DN T A ISR, FE XA MU HLBE HEAT 1 0. 45 SRR W] AE S 9 20 GHzZ Y
58 PRI S5 S L IR 4 7K~ T80 L X 744 A e o KA 00 280 2R A A L3 3 e 2 A 00 T Sz UL B 05 1 BRI o P S
o PN B A R AR AR AL T R BURHIE S B A .

SRR s LA T s R 5 SN R EG B R
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detection based on microwave
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Abstract: Porcelain insulators are critical components of transmission lines, and their defects will directly threaten the safe
and stable operation of power systems. Taking XP-160 porcelain insulators as the research object, we proposed a numerical
simulation method for microwave detection of porcelain insulator defects. The variation patterns of the reflection coefficient
and transmission coefficient under crack and metal inclusion defects were analyzed and compared, the optimal detection
method and detection frequency were obtained, and the detection mechanism was analyzed. The results show that at a
frequency of 20 GHz, the microwave reflection method with the antenna placed horizontally achieves the best detection
performance for both types of defects, and defect orientation can be identified through rotational detection. Internal defects

cause changes in the nearby electromagnetic field distribution, which in turn leads to variations in the characteristic

parameters.
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Fig.1 The methods of microwave non-destructive testing
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Fig.4 Voltage standing wave ratio and antenna gain
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Fig.5 The orientation diagram of antenna
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Fig.6  The structure diagram of disc suspension insulator
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Fig.7 Simulation model of microwave testing
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Fig.8 Simulation flowchart
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Fig.9 Comparison of defect detection effect with the antenna
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Fig.10 Comparison of defect detection effect with the
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Fig.11 The difference in reflection coefficient
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Fig.12 Effect of crack defect width on detection effectiveness
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under different defects
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