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1.1 FEEFEHH

AR (FKM, J 5 FE2602-1, 5 30 £ M A2 BB 0 LR W) Tk 9, 1l =% & Wi d R A
FRAT S, WEZBEREBRKR(MVQ, 2 EE 5 0.09% (wt) . FH 843 78 5.8 X 10%), Tk %% . &
B A HLRE 2 A BR 2N )72 s B 2F 4k (CF L, 145 T300, 12mm) . Tk 9%, Y195 45 1 BH 17 15 0k kA BR 2 &) 77
di s I, Tl 2% 75 5 JWURE 11 o BB A PR ) s e BE AR 16 7R (KHS50,, KHS590) , Tl 9%, A 51 K ek
TAHRAR ™, Hefesruln g .
1.2 KEH&E

FKM H] SK-160B XU FFHRAIL CE 55 A BEBUACA FR 23 7)) 3 H IR 50°C 4R B FE 1mm, ¥4 10min
ZiAT RITEE R R 4mm RN 20 4 (R 2L 6 1 S A0S 3 0 A0 EE . 3 1 37 Bk R EA T TR MR (LIS IR
100 By - 445 FKM IR o8 MVQ @ AR A 20 i A B, 1 0 =840 86, 1.5 M2 #E 5 M, 1
B D, 3 4 FALEE .5 £ DCP IR, Hil 15 MVQ IR FR I, -5 P AR K e (MVQ/FKM = 10/90) 18 il
F T IR g A e A B A b R Y CE (8 ) I A B I H v IR 5 3 50 J5 I AL L 7E XLB-D 350 X350 X
2 AR AL LR AR AL PR /D 4T — Beffi 4k (170°C X 30min X 10MPa) , — B it £ 45 AU A
JBCE] 4018 $AE AR TR T GRS WA BRA 7D Hr HEAT B Ak (200°C X 2,
1.3 M5 RAE

Fi R GB/T 528-1998, 5k H] CSS-2200 Wi+ 77 g i B0 L (K 5 11 B e A A% 3 25 A BR 2w/ WU 7 ir it
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g . Pr %8 100mm/min; #% 8 GB/T 531-1999, 2k H LX-A BB /R A5 e #if B i1 C g 7S 22 A0 T P
AR/R A RUGHEE ;4% 8 GB/T 9867-1988, 2k HI GT-7012-D #4 fist % #E 1 50 HL (o 4k A i A 2% A7 BR 2 =) i A7
BEFEMN IR, LR T 8 2. SN GB/T 7764-01, % F§ SPECTRUM 2000 41 4P %% 4 (2 E Perkin Elmer
INED FEATLT AN IR 5 # B GB/T 19500-2004, 5% H] ESCALAB 250Xi X §f 4% 6 B F g i X (3% =
Thermo 2 &) #E47T X HF 4G T REE IR ; 2 18 GB/T 31227-2014 , % i} MultiMode 8 SPM J& ¥ 77 i fi
5 (18 5 BRUKER /A f)) X AE 2 T A7 0000 5 #%2 B8 GB/T 6425-2008, % FH Q800 sh ML 43 M 4 (55 [
TA ZAFED ML, P M —120°C 2 100°C, FHE 3 3°C/min, Jii 3 1Hz; % @ GB/T 13584-2001, 2k A
Spotlight 400 214/ £LAMMb 2 AR X (35 [ Perkin Elmer 24 w)) W3 ; 4% i GB/T 14837-1993, 5k H
STA499 F3 #4343 st 1] i Bl A3 2% 23 ) Ik, BB T |y 20°C & 600°C , JHE A 10°C /min,

2 HXR 5%

2.1 BERBEAMESHBNFEERIT

IG5 /0 . CF 2 11 A BE 78 70 B 1 A G571 3 22 0 ) By 2 O 2 RO 36 i 9 A IG5 1 CF AR
J0E e A ) BRE A5 FIAL A2 K AR e G AR Ty 2 R RE . AR T AT LUA LA 2 iy KH590 2 5 4K
J1 Ve RE B

F1 BEFI CF/MVQ/FKM £ &4 # 71 F E 8 IR I
Table 1 Effect of coupling agent on mechanical properties of CF/MVQ/FKM composites

IR () iR B (MPa) HEWEAR 2R () ABIR A RIRE
A TAE T 5 5.3 241 79
KH550 (1) 7.1 110 79
KH550 (1.5) 7.9 125 79
KH550 (2) 8.6 118 79
KH550 (2.5) 8.4 112 79
KH550 (3) 8.0 107 80
KH590 (1) 9.2 203 80
KH590 (1.5) 10. 3 218 80
KH590 (2) 11.2 229 81
KH590 (2.5) 11.0 220 81
KH590 (3) 10.7 217 81

HJFE AT LML AMEE B 1 b 25 5145 2 i Bt . CE/MVQ/FKM 040 4R 7E I K 3426em " IR T
O—H 11 45 $= 2l W e e . 43 ) 2 o A A o 48 166 5 KHS50 fit KH590 J5, O—H 0 i i 35 ) 3t 7
3432em ™ "Ab AN 3450em Ak, O—H Mg B i A S g T M A sh, X B d T KH550 . KH590 KRG . 5
TREF AR O—H K AE WK R AR B A 8 L 23 (8] BB 5 T8 1l S0 5 1 35 R 40 b, 3 80 O—H P 4 4z
i B S AL s B KH590 4bBE A 8% 2T 4E7E 2562cm ' 694cm Ak H B T 397 i W i i, 43 51 S—H . C—S
18 ik 4 41 3 W W 0 Jg T KH-590 AYAFAE IS ; ] KHS50 SOtk iR £F 4E7E 1590cm " Ab HE B 17 55 9 W i 0
I Sy KHS550 (19 R¢AE 56 A — NH, 0 0 0500 5 I 5 A 56 550 kb 3 i il 26 46 1104em ' .802em ' b 1 M i
Wy AR T BRI 9878 L 43 i Si—O—Si Fl Si—O—C Refik e , 22 Y i A IR0 il 2 5 4R 380 7 A2 T
() P P B R S8 A IR FE AR 5 e T 4 2 1 7 3 — A2 s E I 4 o DT 5 FH I 14 7 2%
M e B R e R O

HAR T L B 2(a) CF/MVQ/FKM i N 554 C=N-—C(400. 07e V) F1 C—NH—C
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Bl 1 EEAAL IR CF/MVQ/FKM & & # B 2L 4RG3 K
Figure 1 IR spectrogram of coupling agent treated-CF/MVQ/FKM composites

(401. 84e VO P43 U6 L 3X 2 T 37 WAk 7 A6 A2 Bk B P2 iy (37 Ak & A N ooz B 2 m A
KH550 J5 . /& & H N tE A C=N-—C(400. 05¢V),C—NH-—C(401. 88ev) Fl C—N(C)—C(402. 57¢V)
=AU, B KHS550 Ry @B LR T RN K 2o i A KH59 Jg. (k& dh STt EH C—S—C
(164. 93e V) HI C—S,—C(162. 56 V) FiFp 43, 5 B KH590 a5 % 4 7 i » ik — 25350 0] 7 (0 36 50 1y
IS Bk 21 24 5 5 T e i — 20 5 Bk

(b)

(a) | a. Fitting curve a. Fitting curve © a Fitting curve
b. Back ground b. Back ground b.Back ground
¢.C-NH-C ¢. C-N(C)-C LN e CSC
d.C=N-C d. C-NH-C 7 A\ \ d.C-S2C

e.C=N-C / \ /“
~— - \
b \b
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Kl 2 CF/MVQ/FKM (a) #1 KH550/CF/MVQ/FKM (b) &t &R & KH590/CF/MVQ/FKM (¢) Hi I 3 43 I T 48
Figure 2 Peak split curves of N element in CF/MVQ/FKM(a) and KH550/CF/MVQ/FKM(b),
S element in KH590/CF/MVQ/FKM(c)

2.2 BEFXERAHE/ERE/ REKRE S MR E TR

H T AR e P L AERASE i AR L AR B T B AR 52 B B PERE R AR . 3R 2 T MVQ/FKM
I FBE A Tt 25 A6 1 BE e PR 22 . B s 09 91 TS g 8 1k e 1 B0 AT A I 90 el PR AR S, X2 ol T
MVQ J it ARG AR MVQ A B FKM AP i 453 5 HIEE ARG RE /T FKM RS BE L T W CF i A
EATR AR T PR RE P o . (IBEST) K550 \KHS90 Rk ik £F 4k 5 9 F IR % A0 50 KL i v 1 52 4 41 B9 A
FAE LRGN . T3 Ah L ARE R T )RR R PRk FL I I R AT R e AR Y 3R T ORLRS | 5 R BT A S
42 fh T AR /) o B0 A7 TR AR 194 T B R RS 8 0 2 S A R S O A 1) R E AR B B .
K 3 ] 4 CF/MVQ/FKM HJ R, = 31. 2nm; KH550/CF/MVQ/FKM K R, = 23. Inm; KH590/CF/
MVQ/FKM [ R, =13. 6nm. BB B9 A AR 1T 00 2 10 A0 HURE 72 52 . A4 RL A9 i 85 6 1 BE AT P 80388
Horh KH590 Bkt ROR fe -
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F2 [EBRFAER CF/MVQ/FKM £ &M H ERE
Table 2 Wear of coupling agent treated-CF/MVQ/FKM composites

I BEFE/(cm® ekm™1)
FKM 0.0314
MVQ/FKM 0.0347
CF/MVQ/FKM 0.0283
KH550/CF/MVQ/FKM 0. 0256
KH590/CF/MVQ/FKM 0.0218

(nm) (nm)
35807 KH550/CF/MVQ/FKM 900 KHS90/CF/MVQ/FKM

111.5

213.6

(hm) CE/MVQ/FKM

3.2

1 2 3(um) N 1 - (um)4

K3 EIEKFALE R CF/MVQ/FKM &4 8 FHE T J1 2 B 18

Figure 3 Atomic force microscope images of coupling agent treated-CF/MVQ/FKM composites

2.3 CF/MVQ/FKM £ & # # gh 7S AL M BE W 52

R T RIS AR (T AR M R L X A BT T S S IR BT . L 4 () T LU FRM ) 3%
AL EE AR IR (T ) —20°C ,MVQ ) T, 3 —99°C . 1fii FKM/MVQ I FI e B AS T, 20 5 —41°C
M—71°C, XA AE5 S50 bR LG AL IR R A 06, FE B Ak B v FKM i MVQ W38 4> B 3 m 17
A, WE 4D AT LE . CF/MVQ/FKM & & M BHUA —4~ T, A —34°C HJE R A LA 5
2R AR R 5 A1 5(b) i CF ing FKM/MVQ J&5 . MV Q 7652 & 4 itk — 25 43 10 48 41 ik 52 90 1
5458, CF/MVQ/FKM & &Mk LB — 4 T, . %R E LB FKM [ T, (—41C)O 45 T, X
st T CF BR$I TR 5 74k iz gh 45 4> 42 sk (N FE S K, T, Fhi . Zead KH550 Al KH590 Ak
B CF R A & AR 38 W6 e b s A3 T, iF — 2 7+ /. KH550/CF/MVQ/FKM [ T, 2§ —31°C,
KH590/CF/MVQ/FKM 1y T, 2 —30°C , 15 W] 52 SRS AP 5 » B 36 1 2 700 1L B8l 9BUAR G 19 — 20°C [ AIR
) KH590/fi £F 4 / iEAZ IS / AR L 1) —30°C

(@) 14- (b) ©sq
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Figure 4 Loss factor-temperature curves of rubber blends (a) and coupling agent treated-CF/MVQ/FKM composites (b)
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K5 FKM/MVQ IR (a) fil CF/MVQ/FKM & & bk (b) (9 £1 41633 i 1% P 1
Figure 5 Infrared spectrum imaging photo of FKM/MVQ blends (a) and CF/MVQ/FKM composites (b)
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Figure 6 TG curves (a) and DTG curves (b) of coupling agent treated-CF/MVQ/FKM composites
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Wear Resistance and Thermal Property of Carbon Fiber/Silicone
Rubber/Fluorine Rubber Composites Treated with Coupling Agent

WU Wei-li* , CONG Song-yan
(College of Materials Science and Engineering , Qiqihar University . Qigihar 161006, China)

Abstract: To improve the wear and low-temperature resistance of FKM, CF/MVQ/FKM composites were prepared, in
which FKM/MVQ blends were used as matrix, and the coupling agent treated-CF was used as the reinforcement. The
effect of coupling agent type and content on mechanical properties of CF/MVQ/FKM composites was investigated, the
interaction of coupling agent and composites was studied by infrared spectrum (IR) and X-ray photo electron spectroscopy
(XPS), the surface morphology and phase composition of composites were observed by atomic force microscope (AFM) and
infrared chemical imaging technology. the thermal properties of composites were researched by dynamic thermal mechanical
analysis (DMA) and thermogravimetric analysis (TG). The results show that coupling agents crosslink with CF and
MVQ/FKM blend, the best coupling agent is KH590, and content is 2 phr (part per hundred rubber), the wear of
KH590/CF/MVQ/FKM composites decreases from 0. 0314cm® +km ™' to 0. 0283cm® «km ™', T, decreases from —20°C to
—30°C, initial decomposition temperature increases from 231°C to 304°C compared with FKM.

Key words: Fluorine rubber; Silicone rubber; Carbon fiber; Wear resistance; Thermal property
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