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Fig.2 PU before and after the compatibility test
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Fig.3 PU in transformer oil after the compatibility test
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Fig.4 SEM images of PU samples
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Fig.5 FTIR detection results of PU samples
after He atmosphere treatment

1y He SUGSUAL RIS PU R dh 2 107 AE I
IROR I i g 4k S 5 A B RE AT AR 4 A D 45
.3 263.06 cm™ Kb U4 T I 43 F 45 H i N—H 82
GRS 5 1 559.01 em™ by C—NH ATEHR SN FHE
MU 5 1 030 ~ 1 300 em™ Z [H] A C—O 55 W i
W, > PU FRRFAE IO o R 28 2R rp H B 6 Y
WG , 2 WA RS R W LA

I, A0SR SR i CREOR AL B RE dh ) 19 WA
KR, T T BRI B G, X R I
GRE PR RS IR T

* 1 He SF4EE PU H#RLIMHERIER E&H
Table 1 Infrared characteristic absorption peaks and
functional groups of PU samples after He
atmosphere treatment
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Fig.6 FTIR detection results of PU samples after
SF¢ atmosphere treatment
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Table 2 Infrared characteristic absorption peaks and
functional groups of PU samples after
SF, atmosphere treatment
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Fig.7 FTIR detection results of PU samples after
transformer oil atmosphere treatment
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Table 3 Infrared characteristic absorption peaks

and functional groups of PU samples after
transformer oil atmosphere treatment
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Fig.8 PTFE before and after the compatibility test
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Fig.9 SEM images of PTFE samples
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Fig.10 FTIR detection results of PTFE samples after
transformer oil atmosphere treatment
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Table 4 Infrared characteristic absorption peaks and

functional groups of PTFE samples after
transformer oil atmosphere treatment
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Fig.11 EP before and after the compatibility test
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Fig.13 FTIR detection results of EP samples
after He atmosphere treatment
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Table 5 Infrared characteristic absorption peaks and

functional groups of EP samples after
He atmosphere treatment
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Fig.14 FTIR detection results of EP samples after
SF, atmosphere treatment
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Fig.15 FTIR detection results of EP samples after
transformer oil atmosphere treatment
*6 TEF/MFAELESEP R
LTHMEFAE IR U 2 B RE ]

Table 6 Infrared characteristic absorption peaks

and functional groups of EP samples after
transformer oil atmosphere treatment
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Fig.16 PEEK before and after the compatibility test
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Fig.18 FTIR detection results of PEEK samples after
transformer oil atmosphere treatment
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Table 7 Infrared characteristic absorption peaks and

functional groups of PEEK samples after
transformer oil atmosphere treatment
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Fig.19 PF before and after the compatibility test
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Fig.20 SEM images of PF samples
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Fig.21 FTIR detection results of PF samples after
transformer oil atmosphere treatment
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Table 8 Infrared characteristic absorption peaks

and functional groups of PF samples after
transformer oil atmosphere treatment
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Table 9 Material compatibility test results
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Compatibility test of optical microphone packaging materials
TANG Beibei'?, ZHANG Guogiang"*, LI Qun’, ZHANG Ziyang*, SHAO Jian’, WU Peng’
(1. Institute of Electrical Engineering, Chinese Academy of Sciences,Beijing 100190, China;
2. University of Chinese Academy of Sciences, Beijing 100149, China;
3. State Grid Jiangsu Electric Power Co.,Ltd. Research Institute ,Nanjing 211103, China;
4. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China)
Abstract:In order to ensure the safety and reliability of the optical microphone in the internal application of electrical
equipment , polyurethane , polytetrafluoroethylene , epoxy resin, polyetheretherketone and phenol-formaldehyde resin are selected
as packaging materials to carry out environmental compatibility tests related to electrical equipment and test material properties
before and after the tests by scanning electron microscope (SEM) and Fourier transform infrared ( FTIR) spectrometer. The
results show that the polyurethane surfaces are susceptible to infiltration of transformer oil and have a marked colour change. It
can be used in the environment of hydrophone, air and ambient temperature, but not in the environment of oil-immersed
transformer. The polytetrafluoroethylene is compatible with the transformer oil, and can be used in the environment of oil-
immersed transformer, gas insulated switchgear ( GIS) and environment with large temperature change. The compatibility of
other materials in electrical equipment related environments is not good , and their applicability needs further research. A method
for testing the environmental compatibility of packaging materials is presented in this paper. It can be used for reference in the
selection of packaging materials for optical microphones and has certain engineering practical value.
Keywords : electrical equipment; gas insulated switchgear (GIS) ;optical microphone packaging materials ; compatibility test;

Fourier transform infrared ( FTIR) spectroscopy ;scanning electron microscope (SEM)
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