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Fig.5 Relationship between conductivities and conductive stabilities to strains of conductive carbon black/flake micron silver/MVQ composites
ORS00 25 BERE, VI F IR BIOR S50 5 25 B e s - .
ESO%NJ&‘RTE"JEE.EF%/}R%%U@TF%?UTSO%U ;EZ —rEE.m/H’ka&?k%E/MVanM'*—m"J%fil‘iﬁb

Tab.2 Physical properties of conductive carbon black/flake

o B U R R B (R, — s R micron silver/MVQ composite
AR T A PR SR . SO YEANS0 5N TRETTR T
O AR BOR B0 S 2 BERHIO SRS FERLEE, 50% o n» w0

PR B H SR AR R R 35% , 3% Ul 2 FH & RIR 100% 3 i 37 11 /MPa 0.6 0.8 1.0 1.0
TOKRAR 1) B A AR 23 P AR TR A5 5 5 H I 25k 300%E 1L J1/MPa L7 L6 1.8 17

SRR, T PR Q00 R BOREREL SO
FEI A MR 2 KR B PR AR T 5 AN RE S v ) R A AT/ % 32 20 15 27
AR 1. ST, RS0 FoAR BOK AL FB3 A 5 4 b
2.2.2 WEEMEEE 0 BT A ST BN 5 P T AR B

S B FRBOREL/MVQAL A& FHEHOIIEL KR 519 e 3 1 K A 1 43 036 4 R 25 B 3
PERE 322 SRV RS TV I 752 3 T B

HIZR20T UL, AR EE AR I RBOKR R R 2 & b BB AE AOIRBOR B A B O 15000 i L6l 1 AT
B IR B 7 RBOR IR SRR —BrBORT RS
W AR SRR A, S N ) LA SR SO A BT 2.3 SRRR/ARBKR/RAKE/MVQE

N TE— BT EE T RS MR . X B
W R ORI SR BRI R 548 2.3.1 SRR
JI52 AR T 140 R AR Pt 583 (] Pt o 1 32 kA SR FORTIOKR B/ B 9 R A8 /MVQE 5

JE BN, 82 5 R R B BOR BRI R AL BRI LR S RS E P AR ) G R LKL 6



4388 %O Tk 2023455704
1.4x10* 80
1.2x10*
E 1.0x10* < or
< =
> 8.0x10° 2 40
- L2 tﬂ-
g 40%10° ¥
3 2 5
2.0x10°
0 4 I 0
50 100 150 200 50 100 150 200
RAR /% NEAE /%
(a) L3R (b) HL A8 fh 3

Fie J5 %5 . 1—C1;2—C2;3—C3;4—C4.
E6 SHEREB/FRBER/HRAXE/ MVQESHRNESENSHEBEMENTHXR

Fig. 6 Relationship between conductivities and conductive stabilities to strains of conductive carbon black/flake micron silver/
carbon nanotube/MVQ composites

F 6] UL, AH E A il a8 KA 1 2 A b RE,
Ay L - KR E R A MR SRR A T T
R IR R BRKAE R A S T R R BORER ],
AR T 35040 1 AR - 2 2, T8 A T ARl 4 K 45 1%
B, BRAUKAE I R A MR S e
PEA BT IR KA 1 2 A MR ES0%
AR Y HL S R AR R TE30% AT, IS 245 ik
GURE M E A MBI TR A1.2X10" S e m', L
FRAMR N 18%. X LA A k2 ad fir A A
TV Ji e 400 K A8 43 BBCLE R R BOK AR 1 ] B o, — 2
FERE L HHT A T S 4, T R e PR
TORBE . FES 0B 4 KA 1 52 A M RHE200%
ARTR 1 AR E AT B FE L B B KA
SN AR YRR, B A AR S e AR B
FRF XU — 4R IR R, R BH A AR
Gy F IS 3N, 15 52 G b RHE KA TR 5 W2 B
2.3.2 pIEEsE

SHLIR B ROIRTOR R /B 9K B /MVQER &
MR P P RE L3

H 230 LUF H, Bl 5 ka8 KA FH = i 3k,
OB AR I B R DRI 7K AR T R, ar A
FRLI R R S/ N 3, 3 3R WAk 94 K A8 1y
AFEMA T34 MR REAR 2k

3 &g
A TAERAE T AR R SE A [] 4 B2 45 A 45

R3 SEREB/RRECKER/BAKE/MVQ
SEEM R YR EE
Tab.3 Physical properties of conductive carbon black/flake
micron silver/carbon nanotube/MVQ composites

5 H B 5 %

cl1 C2 C3 C4
BBIR ATURE R / 33 36 38 42
100%3E {1 /1 /MPa 1.4 1.2 1.6 1.0
300%3E {15 77 /MPa 2.7 1.6 2.3 —
P g%/ MPa 2.9 2.3 1.6 1.7
FLIBHR R/ % 356 330 306 234
$r Wik AETE /Y% 16 20 22 28

RHERERR I T B A3 HOIRZS DA S HROR fF 5 T
SHL IR RAMOK R IR 4 K A X A R
HFIPERE A S MERE RO R, 15 LR 2598 .

(1) 5 H J PAAE REAR I H 381 75 B (B R 8 ~ 12
By Cof REARFAT BN 3. 33% ~4. 92%) 3 TEHU FIIE 7T
SHAE Q00 BB T, S H KB/ MVQE A+
RIRYH Sk F32.3 S e m s AN 1243 S i e B
15 HL e B/ MV QA & BRI ZS B W 2% e o, 48
PRSI J5 AWK R AR

(2) BIN15043 AR BORAR S , SR 2/ Rk
THORER /MVQE A M BH S M RE B 5 41 5

(3) R &4 — 4 iU 3 B R 4L A
il £ 11 5 HL A B/ R BOR R /A K B/ MVQ
AMRHES0%MNAE T AL F8 R 1.2X10° S » m ',
LS RARL A 18% , HAT BHAR I S v B

SH 3 -
(1] e 80ly, A, VI, 5. BEARIGE B IRURERR IO E 42 AR L), AL



57

SRR R A REAR B i S L S BB ) A PR RE DTS 489

TERRE, 2022,36 (1) : 74-78.
QIN P S,ZHAO Z H, QI G, et al. Research and development status
of silicone and fluorosilicone rubber[J]. Silicone Material, 2022, 36
(1) :74-78.
[2] PUNEETHA P,MALLEM S P R,LEE Y W, et al. Strain—controlled
flexible graphene/GaN/PDMS sensors based on the piezotronic
effect[J]. Applied Materials & Interfaces, 2020, 12 (32) : 36660
36669.
Pt . A= AR LT 2 R K S AR S B R S R SR LR
WFEID]. BRI - BRI TR, 2020.
TAO H.Study on rubber composite modified by chemical modified

(3

=

cellulose nanocrystals and its strengthening mechanism[D]. Wuhan:
‘Wuhan University of Technology, 2020.

TRALRE. B E A B 5 T IMI. bt A Tl i it
#1,2018:12.

[5] KARIMI-CHALESHTORI R, NASSAJPOUR-ESFAHANI

=
=

A H, SAERI M R, et al. Silver nanowire PDMS with electrical
conductivity: Nanowires synthesis, composite processing and
electrical analysis[J]. Materials Today Chemistry, 2021, 21:
100496. 1-15.

AT 23 1. T 0 A0 DK A ) 2 P 0 7 A SR R 1 o R e R TF
FE[D]. P42 : BRPURHE 2, 2020.

REN Q B. Preparation and properties of flexible strain sensing

[6

=

materials based on carbon nanotubes[D]. Xi’ an: Shaanxi University
of Science & Technology,2020.
[7

=

OZBAS B, O’ NEIL C D, REGISTER R A, et al. Multifunctional

elastomer nanocomposites with functionalized graphene single

sheets[J]. Journal of Polymer Science, Part B: Polymer Physics,
2012,50(13) :910-916.

BN, {7 0. T U AR IR i OISR 0], RS 48 -5L Ak
2018,26(6) :36-38.

=

JIALY, YUEY Z. Study on electroconductive silicone rubber[J].
Fine and Specialty Chemicals,2018,26 (6) :36-38.

VEgs ARAE, B, A5 BEELERR /REAR I 5 T L S A R ) A K
PERERTFELI]. A2 Tk, 2018,65 (8) :866-870.

XU T, ZOU H, LIAO K, et al. Preparation and properties of silver—

[9

[t}

coated nickel powder/silicone rubber high conductive composite[J].
China Rubber Industry,2018,65 (8) : 866-870.

[10] 2R KRG, I, 2, SRR sk / AR I S i S MRS
PERE AR Z 0], 4205 Tall, 2009, 56 (8) :459-463.
ZOU H, ZHAO S H, TIAN M, et al. Influential factors on the
electrical conductivity of silver-coated glass bead/silicone rubber
electrically conductive composite[J]. China Rubber Industry, 2009,
56(8) :459-463.

(1] E 08, R, 2288, i AR S FORHIY S B ASURERIT T HE e 0], AR T
l,2019,66 (6) :475-478.
WANG T,CHEN H, QIN K. Research progress of conductive rubber
with carbon-based conductive filler[J]. China Rubber Industry,
2019,66(6) :475-478.

(12] T, 5B/ R B RE RO BFFEID]. bt : ARAE R,
2012.
YU T. Study on resistance-deformation properties of carbon black/
silicone rubber[D]. Shanghai: Donghua University,2012.

W B #7:2023-03-09

Preparation and Properties of High Conductive Composites Based on
Silicone Rubber

YU Donglin,ZOU Hua,NING Nanying
(Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: High conductive composites based on methyl vinyl silicone rubber (MVQ ) were prepared
using conductive carbon black, flake micron silver and carbon nanotube as fillers, and their properties were
studied. The results showed that the percolation threshold of conductive carbon black in MVQ was 8~12 phr

(3. 33%~4. 92% of volume fraction). When the dosage of conductive carbon black was 12 phr,the cross—
linking network of conductive carbon black/MVQ composite was the most stable. When adding 150 phr flake
micron silver on the basis of 12 phr conductive carbon black, the conductive network recovery of conductive
carbon black/flake micron silver/MVQ composite at 50% strain was the largest. At 50% strain, the
conductivity of conductive carbon black/flake micron silver/carbon nanotube/MVQ composite was 1.2 X 10"
S * m',and the conductivity change rate was 18%.

Key words: MVQ; conductive composite ; conductive carbon black;flake micron silver;carbon nanotube;
conductivity



