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Preparation of self-leveling polyaddition silicone encapsulant with
outstanding thermal conductivity

WU Yang, ZHANG Yu, SUN Shuangshuang, WANG Chuanzeng, LIN Hongtao, CHEN Shuhai
(School of Chemistry and Chemical Engineering, Shandong University of Technology, Zibo 255000, China)

Abstract: A kind of silicone encapsulant with excellent thermal conductivity, self-leveling properties, mechanical properties,
and flame retardancy was prepared by employing end vinyl silicone oil with different viscosity as matrix, containing
hydrogen silicone oil as cross-linking agent, and spherical alumina as thermal conductive and reinforcement filler. The
effects of ratio of end vinyl silicone oils with different viscosity, molar ratio of active hydrogen and vinyl, filler ratio and
filling amount on the performance of silicone encapsulant were investigated. The results show that the silicone encapsulant
has the best performance when the PDMS-1 and PDMS-2 vinyl end silicone oil are mixed at a mass ratio of 1: 1 as the
matrix, the molar ratio of active hydrogen and vinyl is 1.2, and the ratio of spherical alumina with different particle sizes m(5
pm):m(15 pm):m(50 um)=2:5:3. When the total filling amount of different sizes of spherical alumina reaches 500 parts,
the silicone encapsulant has up to 1.50 W/(m-K) of thermal conductivity, up to 1.70 MPa of tensile strength, FV-0 of vertical

combustion grade, and excellent operation and processing performance as well as dispersing stability, and its comprehensive
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performance is excellent.

Key words: polyaddition silicone encapsulant; thermal conductivity; spherical alumina; flame retardance; self-leveling

0 5|5

bt E B T A2 BOR IR PR A e, %% %
1 R T AT T AR L S DA R
Gk, BEE T o A Wb TR AL R A
A0 e Dl 2R S o FAORE JRCH) B SROBOR B e, R AN K
P32 OB, 2 e 18 7 4% R 3R AE
et AR A 75 i B 22 A e R R R P AR S . AT ML
TEE VRE da JE A R vt AR 5 7T 7E-60~200C K S R 15
Fi € B E REN T, (R I B A I 5 B T A% A2 Y A 2 TR
Tl P R 0 2 RE e R DR [ AL SR Y

HEMB: B XA AMAFELE LR A (22475122),

I, AL HE JF J M BHLE F - o R 2 % B 4 45 40
SR T RIE TR 20 RN FE R e
AHEHEEHRNSHRBBIK, 2802
W/(m-K) , Fo235 A2 S b A 72 AL 1 P R A R R, T
HP WA T, Halnz kg,
DA b 75 BT L 5 AR R A H A & T e . o
10 S A VB e v AR % 28 T R Ak OB £ 5 = AT B
A TR B B 1 %5 PR BE L o B AR BRI
R, Oz T o E S B e R A
X G 45 SRR H -2 TN Ak = 28R e (KH-550)
VR SEDRE UM FRE A e b R AT ootk b 3, B AL T SRR
L A% R 70 B 6T A AL VR R Tk R s, 45 SRR



e PAEE: BTN A LA S A IR ) o) 2

89

BH 24 20 um A &R S 8 B D 200 47 B, #E IR 1 S
ARKIRTF 2 0.73 W/(m-K) s B #S0ILUf JEb  etk
AALES 2O PR B B ER O T BLERL, 79 T — I
B P LR 5 ARG HURE S, A VR S e )
fE R 1.28 g/em®, R FRHCH 0.53 W/(mK); T E 5
UL D T AVERL, SRR I BRI R,
2 T FINBE PR B RE B, W AT T R R R DR R
1% DA S SERLHE 78 S0 A HUREE B IR ME R R 52, 25
R IRE B L S ER N 0.53 W/(m K), FHIASE
ik B FV-0 42 i BL 57 S DA [F) 2 FE 1) R E & M
S0 A B SRR O IR I I AL ERAE N 3 A
KL & T A% S RMEHEERR, YA EBHA
N 150 (i) EE IR SR ECR 0.51 W/(mK).
A BT A 78 00 0 B B A HURE E B I AR S IR
USRS 7 2B VR Re O  JRORHAC 2 M A 22 1 el 7L,
o2 T AMERAE N — B DASR 75 ZE 2000 1) e g, P A1)
T AU RE SR R S B S A

A FC LA [6) 6 B 16 s £ 0 225 ek vl R G A &R
NIEARARL B FC AR B L, DL R ER T SR AL AR A
N FIEURE X A AT E e Js % TOUE R ) 5 T i 4
BA S SRR RIFYEHEANE R sh P BRI
BE AN 7 22 MR BE S5 245 A PE e R I 10 HLRE 5
i
S
1.1 EFEEMRRMNFEE

i TR - DY-V401-180, i 5 PDMS-1, &
% 79180 mPa-s, 4% %5 ¥ & ¥ 0.027 mol/100 g, L
KRG THRAF ;DY-V401-500, i# 5 PDMS-2,
FiF% 8 500 mPa-s, £ %35 & 54 0.015 mol/100g , 11
KRG TAHRAF ;& AL : DY-212T, 3 A
& BN 0.35%, 1 R K B4k TH R A A
Karstedt 140751 : 515 58 2 000x 107, 45 58 11T L1
B R PR A F 5 057 2R FEIR O b g, -
WIS MR BR A B s A 98D R h 7.5 pm, Tk
%, FEIE AL T R A R BRE S AL R A 23 il
515,50 pm, T g, BEACH MBI RHE A F .

R L : QSD, KM EHAIE AL s BB F
fE1t : LC-NDJ-8T, bifg /) R FPEACZE BH 4 A IR A
] AR A i LX-A-1, YEHR R BUR I ML IR A
] s 5 R B0 E A : DRL-IIT, B AX 234 R A BR A
7] 3 AL IS ML : CMT4303, IR YT 8 = At EH oA
B IRA A 3 RS A1 7 B - S-4800, H A H

ST
1.2 mEmEl&E

CDFERHR £ K EORHE 150°C B b s B PR IT
4h, 25 HARAH 2 =R & H ,PDMS-1 #1 PDMS-2
F LGB A (100473 , B A0 AH B3 2 1) 3R, 8
VR 3 2 BOHL VR A 30 min, S BB 10
min, i3 3k .

(DDA ZH 55 B 100 £ FE KL 0.2 17 41 #4771, 7
IR LR G5 R MR R A H .

(3B Ay - B 100 fr 2B IIA — & E & A
fit i £ 0.05 43 #1741, £E = 73 oL IR & 39 20, b
FAE BRI B 457 .

(DREGHFE A BASEREL 1 TRAY
IR BN A, 76 90°C AR AL 2 hifll sk A o
1.3 MR

B RE W ) % O Rkt B VB S AR IR T
B2 h,ffi f§ LC-NDJ-ST 24 % & %6 B i1 75 = 05 F #%
8 GB/T 2794—1995 BEAT I & .

T & oK FH LX-A-1 24 AR [CRE 1 4% 1 GB/T
531.1—2008 4T .

ARV A SR BT N MER B, SRS 2 mm,
K H CMT4303 1Y 75 e ik 5 1 4% H GB/T 528—2009
HEAT IR

SIERE IR BT R E R N30 mm R ER
2 mm B8 2 FE 5, A AR A 1§ 3% 18 GB/T
11205—2009 3473

F3H B T SR AU (SEMD 43 AT + X5 A it 7 7 RT3
W I AT 0% 4 A B, SR A 1 T O W 5%
FF it 7 T T35, s HEUE R 20 kV s

BELJR 14 i >R FH 3 B A 567, #% UL 94-2006 i3t
(RN

DURE R UG & (R RL, B O 28 28 e L
AR EER FTEHHERMHE, N E L
JE I VORI T ) v 2, SR CO TS DTS =R .

- iEW R E
PR = =522 5 100% (D
W S

2 HR5E

2.1 EAECEE X BB M RSN
AR A AR E B [ B R 0 B

J15VERE , AN FE A6 B T 5 B2 150 mPa-s(PDMS-

1)1 500 mPa-s(PDMS-2) 1) £ ¥ S #eE i i3k 47 2 A,

R NRIAE RN 7.5 pm (A JeRD, TR &R 150 4y, B



90 L aLa}

2025,58(6)

TC LA T B £ B BRI EE AR, T S0 AR R
FREE R RE I . R 1 MM SRR AN [ R
e Y A9 0 S J P FE PR 52
F1 BRI B AR M BRI R0
Table 1 Effect of matrix ratio on the performance of

silicone encapsulant
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Table 2 Effect of R value on the performance of

silicone encapsulant
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Table 3  Effect of spherical alumina filling amount on the

performance of silicone encapsulant
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Fig.1 Effect of spherical alumina filling amount on the

thermal conductivity of silicone encapsulant
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Fig.2 Effect of spherical alumina filling amount on the

tensile strength and hardness of silicone encapsulant
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Table 4 Effect of different sizes of spherical alumina

compound filling on the performance of silicone encapsulant
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Table 5 Effect of spherical alumina compound filling amount
on the performance of silicone filling
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Fig.3 Effect of spherical alumina compound filling amount
on thermal conductivity of silicone encapsulant
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Fig.4 Effect of spherical alumina compound filling amount
on the tensile strength and hardness of silicone encapsulant
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Fig.5 Section SEM images of silicone encapsulant filled with
spherical alumina
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Fig.6 Infrared thermal imaging map of the
silicone encapsulant compound filled with different sizes of
spherical alumina
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