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Application of Halogen-free Flame Retardant
Potting Materials for Film Capacitor

JIANG Yin
(Yixing Pulitai Electronic Materials Co., Ltd., Wuxi 214215, China)

Abstract: Using bisphenol A epoxy resin, phosphorus flame retardant, aluminum hydroxide, and molecular sieve
as the main agent, organic anhydride and accelerator as curing agent, we prepared a halogen-free flame retardant
potting material for film capacitor. The effects of different flame retardants and filling content on the glass
transition temperature and flame retardancy of the potting materials and the durability of the capacitor were
studied, and the optimum formula of halogen-free flame retardant potting material for film capacitor was
determined. The results show that the glass transition temperature of the potting materials prepared by the optimum
formula is 104°C, and the flame retardant is VO (3 mm), and the electrical insulation performance is good. The film
capacitor potted with this potting material can meet the 600 h durability test under the condition of 1.2 times of
voltage and 85%RH /85°C, and the capacitance change rate before and after test is 3.93%.
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Tab.1 Preparation formulations of the main agent A

g 850S/J57 DUFiffr ARG 0 T AA/ B R FHA T/ o 7y WA/ Ay
Al 40 — 53 2 DMMP: 5 45/55
A2 40 — 53 2 FR-510:5 45/55
A3 40 — 53 2 P-1000:5 45/55
A4 40 5 43 2 LY-203:10 45/55
A5 40 5 43 2 APPDO: 10 45/55
A6 40 5 43 2 H-2052:10 45/55
A7 40 — 50 2 P-1000:8 48/52
A8 40 — 47 2 P-1000:11 51/49
A9 40 5 38 2 APPDO: 15 45/55
A10 40 5 33 2 APPDO:20 45/55
All 40 5 28 2 APPDO:25 45/55
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Tab.2 Effect of potting materials prepared by different liquid flame retardants on the properties of capacitors

T 2 156 HL 25 B /nF AR Z /% BELIA 2 25
F A T,/C
(0 hynF 200 h 400 h 600 h 200 h 400 h 600 h (3 mm)
Al 108 1012 975 920 790 3.66 9.10 21.14 Vo
A2 108 1023 1012 995 968 1.08 2.74 5.38 %
A3 110 1020 1013 1003 988 0.69 1.67 3.14 Vi

AR =46 H A R - H A D AR LA X 100%, R A
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Tab.3 Effect of potting materials prepared by different solid flame retardants on the properties of capacitors

Bl HL A R/

AE /Y%

» o . LM%
Ep il T,/C 14 v 5 B (O hy/mF

200h  400h  600h  200h  400h  600h (3 mm)
A4 112 1018 990 958 918 275 5.89 9.82 Vi
A5 101 1022 1013 1000 979 0.88 2.15 421 Vi
A6 116 1014 996 975 946 1.78 3.85 6.71 Vo
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Tab.4 Effect of potting materials prepared by different amounts of flame retardants on the properties of capacitors

A5 175 B L% .
F 5 T/C W% HL % 7 (0 h)/nF
200 h 400 h 600 h 200 h 400 h 600 h (3 mm)
A7 108 1020 1016 1001 987 0.39 1.86 324 4
A8 104 1018 1012 998 978 0.59 1.96 3.93 0
A9 96 1018 998 980 960 1.96 3.73 5.70 V1
A10 88 1022 985 962 931 3.62 5.87 8.90 4
All 78 1021 956 926 825 6.37 9.30 19.19 Vo
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Tab.5 Formulation of halogen-free flame retardant film

capacitor potting material

RSN . 2 4 Rl x
i, R WAL A B i P R il ki TR
KUy A BUIR 5B fIE 8508 40~42 MiERR
120 1.2
e 1o EX TS 4548 ¥ % ik
100 271.89°C 0.8 yi i fr
° 330.12°C 2+ 5 43 4A 2~3 Kk B
o 80 0.6 3
j;t < BELKA 5 P-1000 11 H il
\ RELAAN T -
& 60 377.97C 0.4 E
02 A I A530 0.1~0.2 B E
40 0
20 BB H-560 0.1~0.2 VLR T
0 200 400 600 800 A ‘ i
H#wE/IC PP DO S0 40 % — PR I 34~36 T FH 2
Bl FeafARCERERFEFRIMNREE]LZL ek R 0.7 UM it %

Fig.1 TGA curves of halogen-free film

capacitor potting material
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Tab.6 Curing conditions and technology of halogen-free

flame retardant potting material for film capacitor
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Tab.7 Test data of halogen-free flame retardant potting

materials for film capacitor

MR35 H ﬂi W8 Ik
HI G D A 83 GB/T 2411—2008
WAL AR (T, )/ C 104 GB/T 11998—1989
LRIk R BT, LA F)(1/C)  4.5%10°  GB/T 1036—2008
FHIA %52 (T H1%,70°C/168 h

i) Vo GB/T 2408—2008
Fi A58 /M Pa 55 GB/T 1040.1—2006

5 {115 /M Pa 85.2 GB/T 9341—2008

A B AFEFE $(1 MHz) 1.0x107 GB/T 1409—2006
S B $(1 MHz) 3.6 GB/T 1409—2006
AR B2 /(Q-m) 4.0x10"  GB/T 1410—2006
FH LI 2 /0 3.3x10" GB/T 1410—2006

# 2 L EH/Q 2.5x10'"  GB/T 10064—2006
HAFTL IR (1.8 MPa)/C 98.2 GB/T 1634.2—2004
7K Z(100°C /4 h)/% 0.5 FIAE100 mm, J27%

3 mm, &9
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