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Preparation and properties of high-performance organsilicone encapsulant

HUANG Anming, ZHU Wei, FU Xuan, YAN Yuanwei, LOU Jiankun
(Zhuzhou Times New Material Technology Co., Ltd., Zhuzhou 412007, China)

Abstract: A high-performance organsilicone encapsulant was prepared with vinyl silicone oil interchange as base polymer,
hydrogen-containing silicone oil as crosslinker agent, fumed silica and MQ silicone resin as reinfocing materials,
magnesium hydroxide and FCA107 as flame-retardant filler. The effects of the ratio of between Vi-PDMS and Vi-PMVS and
filler content on the properties of organsilicone encapsulant were discussed. The results show that when the ratio of between
Vi-PDMS and Vi-PMVS is 5:5, the mass fraction of vinyl silane coupling agent is 4%, the mass fraction of MQ silicone
resin is 30%, the mass fraction of compound flame retardant is 20%, the organsilicone encapsulant has optimum
comprehensive performance. The mixed viscosity is 1 842 mPa-s, the tensile strength is 2.83 MPa, the elongation at break is
51.3%, the shear strength is 2.12 MPa, the flammability rating is UL 94 V-0, the dielectric strength is 24.3 kV/mm, and the
volume resistivity is 3.8x10" Q-cm. The prepared organsilicone encapsulant could satisfy the development demands of
electronic components.

Key words: organsilicone encapsulant; low viscosity; flame retardant; mechanical properties; electrical insulation

IR 2024,57(4)

performance

—_

0 5|8

Wt & F e A I 1 3 e A A AR AL AR BE AL
(7 10 5 8 » A B VB S M PO BELA VR B L 0 22 1k
RE AT HL A G SF VERE I ZOR AW T . @A AL
T W 3 AT AE ) 27 MR B 22 L RG 4 0 R 3 R R 3
% BEARPERE 22 /U0 BEAIR S e iU, 3 e L i
PERE 7 5 P BE M B AR B 10 8 7 92 A2 T T 9
SFORE AN SR BURLAT SR SRORE . Herp o8 T IK B4 5 22
R, B INKEIORL, X 2 5 BUA HUERE B
R AU A AN REFRAR . B SCHESEDIRTT T

HEWHE: B R £ LK TR B (2022YFB2502801) .

AN TR R R ) 3 FATEORE G A AR 8 358 i 12 A ) S )
TR VA I A B R RO A R B v TR LR E
T R BRAR T ORI B B o iR R AR
W7 1 S SRR S T B o A AL ek i e M BB I B
M), &% B 3% 0 B 25 AL R N I = 3G K, B HLRE
VT IR I 280 P AN T AR K, BELA 1 R0 5 A M B HROR
T B v AEL I L 2 M R R H R4 T R IR T B
i B AT A ALRE FE SR 0 AR
i 7 20 kV/mm AR, FEAS T HAE KRR B 1o a8 4
AT BRI o BRI, 75 ORAIE ) 2 M e S BELBA 1 e
MIRTHE T, BRAR ORI &, R B 7 HLRE HE
AR RN RO S 1 FE AR A R 6 TR LT



WEEARL 2024,57(4)

P22 R P BT LI S P ) 26 5 P REIE 9 57

TR e A EE R .

A S LA 2 0 FH R vl A 2, 0 3 ek vl B R N
SR WG, SRR D A, SO R B 2 M
B MQ B IR R s A R}, 20 5 ke o 9 BB 77 Dl 184 28
A S A B A 2R P LR R g BEL R BEDR 1) 45
WURE E $ Jie , FE 0T F0 0 i 520G LU A &% SERLAS n &=
X HAERE B2
1 i
L1 EEE#MR

O BETE W L B A, TR R =R R R
2 ey A B A ] 1k 3 A R E A8 1T 30K F B 7
A AR R HEAT AL A B 7 <5 mg/kg s H1 4
AT, HARMGEA R ; LB CORE, | R R
FOH MR BR A &) s SAH B R 2 B E TR A LM
FEMQ M, I AR K AL T BRA T 5 40 HE a4y
B, 1L AR 4 = 3 MR R A = 5 e & B 8L )
(FCA-107), 18 T A W] s Z A BE CRLAE A 5 pm)
W AR A TR AR AR L EM B RT
N&78
1.2 FEmEM RS

T S B ek v R R R RN B A e B R 4% 5 = L
501 I N EN P FUGE R R, TR A2 90°C , i 4 B
FREl3 he HAE AT HIUE B 2588 T ACHAM IR , 58 K
Tk R AR HR 4l
1.3 BUEEHRNSE

ALy KGR AL 1 S £ FE R S AN 2, 0 I
T 2 I R L N 7:3.6:4.5:5.4:16.3 T IR
I3 H, PN 4 AR AR AR 49 5 10 min CRE 38
H'500 r/min) , SR 5 NN 245 3 MQ Y flig , = 3 43 i
30 min (B34 ¥ 1 200 r/min) , 5t J& 2 %5 B 2 20 min,
AL

B 443 K B 40 5 1) 3 £ 0 TR Sk AN 2, 0
T AR R LN 7:3.6:4.5:5.4:6.3 T A2
N5, FEINON B SRR T« 20 JE e o A1 BBE 7 A BHL 2R
A, A3 73 #5110 min (7% 38 09 500 r/min) , 2 55 IN A
ASAH A R 2 AR 4 B2 10 min (%38 A 500 r/min) ,
SR JG NN FCA-107 & A 85 5 533 73 #1 30 min
CRe3# 24 1 200 r/min) , 51 5 3275 i it 20 min, #43 B
Hor.

EEET o A B H % £ 2 B (Si-VD 5
3 BS-FDFEHEZ L NI HERAEY
51, IR A 5 B A HLRE HE 3 I AT B s v pe i 2

gy
S

1.4 PEEENR

B R i b 2 A B3 B 9T BT SNB-1 AL 4
i 1 B FE 1 4% GB/T 10247—2008 3347 135K 5 44 A Hy
FH 2R g R 25 A B R A TR A 7] ZC36 B i fH
1T 4% GB/T 1410—2006 33547 MK 5 iz 4 528 5 A0 My 2
K2R A Bl R A RS A IR A &) FR-103 2
J3BERL S WL GB/T 528—2009 BEAT I 5E 5 HL /< 5
K KA TR AR AR A PR A | GIW-50 kv 2
R o 598 961X #% GB/T 1408.1—2016 #4713 5
Fir A B V) i B R AR 5 g b S L% GB/T 7124—
2008 FATI E .

2 FHR5IR

2.1 inllepERH SN 2 % h e S F bt Bt

B EEH R MR

R i £ 05 Hek i (RGO 1 000 mPa-s) 5 4,
I Ak I (B N 500 mPa-s) $4% AN [R] Ee ik 47 AL,
DA SR i D [ A7) 1 25 it O AT P e A
ZERMF PR . WK T LA, B i L4 5
T I 0 o R /I, A LA VT 1) 86 2 38 T B A1
BB 2 AN I 8 K P i P R g A B ) 5 B2 S 4 K
U/ o 2 B K R T e 5 ) 0 A e e (1 SR B
19 505 I, A HURERE B B 25 M e

®1 IRCHERHSMNZHBEE R EEC L5

PORSLiIRES ES A

Tab.1 The influence of the ratio of Vi-PDMS and Vi-PMVS

on the properties of silicone encapsulant

R REHIE B HA EDACILLR7ID: Vi R il S
/(mPa-s) /MPa /(kV/mm)
7:3 723 43 0.28 23.4
6:4 659 45 0.33 25.1
55 581 49 0.36 26.2
416 516 52 0.34 253
37 463 53 0.32 25.8
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Fig.1 The influence of vinyl silane coupling agent content on

the properties of silicone encapsulant
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Fig.3 The influence of MQ silicone resin content on the

properties of silicone encapsulant
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Fig.2 The influence of fumed silica content on the
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Tab.2 The influence of composite flame retardant filler

content on the properties of silicone encapsulant

R FHIRIFORL B 2

" FH IR L RE R LR
% (UL 94) /(mPa-s) /(kV/mm)
0 V-2 1523 26.2
10 V-1 1685 25.1
20 V-0 1842 243
30 V-0 2115 20.8

properties of silicone encapsulant
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Tab.3 The properties of silicone encapsulant for

electronic components
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