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Study on insulation performance enhancement technology for
machinable ceramic brush holders

LI Yanbo', YAN Sicheng?, HU Yinping'
(1. Beijing Institute of Aerospace Control Devices, Beijing 100854, China;
2. Capital University of Economics and Business, Beijing 100070, China)

Abstract: To improve the insulating properties of machinable ceramic brush holders in high humidity environment, different
types of organosilane film layers were formed on the surface of machinable ceramic, and their microstructure, contact angle,
surface bonding strength, and moisture absorption rate were tested. The effects of the film layers containing KH-560, KH-
570, and fluorosilane on the adhesion strength and moisture absorption of epoxy adhesive were studied. The mechanism of
the films enhance the moisture resistance of machinable ceramic brush holder was concluded. The results show that the film
layer thickness of KH-560 organosiliane on the surface of the machinable ceramic brush holder is about 40 um. At the same
time, the water contact angle of the brush holder product treated by KH-560 coupling agent increases from 9.2° to 42.8°, the
moisture absorption rate reduces by more than 58.3%, and the hydrophobicity increases significantly. Even in the
environment with relative humidity of 90%, the insulation resistance can still reach more than 220 MQ, showing excellent

insulation performance, which makes its insulation reliability improve significantly in high humidity environment.

Key words: surface treatment; machinable ceramic; moisture absorption; insulation reliability
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Fig.l1 Schematic diagram of power transmission device
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Fig.2 SEM images of machinable ceramic surface
treated by different methods
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Table 1 Surface energy spectra analysis data of

ceramic samples

TR %

R ;
0 Mg Si K F

KA 1115 4270 1036 2219 630 7.30
KH-560  47.80 3153 349 1432 327 0
KH-570  46.19 3093 457 1452 379 0
TRMESE 19.88 42,15 8.30 1776~ 5.14  6.77

AN TR L
KH-5605% [fi4b B 5 \/g:\
5e 2\
AN KH-570% M T O\
22 2 g
3 S NG
SRRER R AL \/M
90
—X

4000 35I00 30IOO 25.00 20IOO 15I00 1000 500
PeHU/(cm)
E3 mImIEERELAIALIE

Fig.3 FTIR spectra of machinable ceramics surface
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Fig.4 The wetting phenomenon of water droplets on the

surface of machinable ceramics
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Table 2 The value of contact angle after different

surface treatments

KA T RAH KH-560 b3 KH-570 4638 & fltE ke b 71

BEfilff /(%) 9.2 428 79.0 82.3
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Table 3  Effect of surface modification on hydroscopicity of

machinable ceramics
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Fig.5 Mechanism of surface moisture resistance on

machinable ceramic materials treated by using KH-560
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Table 4 Comparison of bonding properties of machinable

ceramics after different surface treatments
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Fig.6 SEM images of cross section of ceramic brush holder
modified by using KH-560
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Table 5 Insulation reliability of ceramic brush carrier in
relative humidity of 90%
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Table 6  Volatility of machinable ceramic after

surface treatment

Y JnAAHT B R /g IEE R EALE%
1 0.1420 0.1420 0
2 0.250 5 0.250 4 -0.040
3 0.3849 0.3850 +0.030
4 3.701 0 3.700 7 -0.008
5 4.054 8 4.054 7 -0.002
3 Z5ig
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