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Abstract

The effect of carbon fibers (CF) with different contents (0, 5, 10, 15, 20 and 25 phr) on the physical
and mechanical strength, and hot-oxygen aging properties of chloroprene rubber (CR) has been
investigated based on CR filled with different CF (2 mm and 5 mm) in this paper. The properties of
CR filled with the two types of CF varying from 0 to 25 phr have been studied in detail. The results
show that CF has great influences on the properties of CR. With the increase of CF added, the Shore
A hardness, modulus at 300% and tear strength all increase, while the tensile strength decreases.
Especially, the filler CF makes CR have excellent anti-aging properties, and the mechanical proper-
ties of CR with different content of CF greatly increase in heat aging box for 72 h at 100°C.
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1. &

TR CRYE—F AWM, AW, SmKad, mIRE. KR L, M.
fif i M RE . MRS, BAMNT. ZAYENMRIERRL, & —F SN Z IR R L] [2]
[3] [4]. BEAERHRIRIE, RIS AN Ok, SR 28 A BEER ok s . Rk, T #H
FIMEREE ML S, AT T S MR T RGBT G STk, T EEIA R EPHEm Rl — SRRt
BEXF I [5] [6] [7] [8]. BREFHE(CF) T HeBk 7 HAT — B4 R il W BRI R AT . i BEHE . 3l
S IR RBUNERESS, ICHELEL. FER. BERSIS, R TSR R A R
FLH[9] [10] [11]o JCHAZ, EMBATI AR, BREFYESGEE AR b T P | [R5 S e )
SVERESE, DR UGB AT SR AR AR R A ) B FH R R 5 | St 7038 R DGR [12] [13] [14]-

AHEFURE 2 mm F15 mm ) CF 235N CR BEFREHIC 77 o, VELERIF FE 3 781X Hi Ft CF ¥ CR 7E& 4k
HiT Ja P BRI B
2. SKEERSY
2.1 BRI RiEE

JER L CR 322 (ERKEHERAL TAIRAR), GAEE SA (M= ik THIRAH), Zno (I
PR A RAF), MgO (MY /1 &M AEEHA IR AR), (2R DM (gt THRAR), 2
HEF NA-22 (iR FH MR R AR A F]), CF@mm, 5mm, JEEEEE SR RA ).

W THHHL(XK-250, LH T —BIRERAR): FREAIL(QLB-50D/Q, Ju%s it — R IBHLIN
HIRAF]); AR A BIRIHEFE v (LX-A, TR T BRI A IR BT A wl); B2\ 7H1L(IDL-2500N,
AT BRI N A PR A F]); SR MEIRIEH (RHL-225, B R AR & & A RA ).

2.2. HEEHl&E

SEIGHC T (R 0 1 Fion, BHERGCA A0, IIAARFEMG R CF (2 mm)i4r5lid h AL, A2,
A3, A4, A5, fIA CF(5mm)ic A B1, B2, B3, B4, BS.
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Table 1. Formula of CR filled with CF
%= 1 BRAHEEAS T SRR

B A0 AL/B1 A2/B2 A3/B3 A4/B4 A5/B5
CR 100 100 100 100 100 100
Zno 5 5 5 5 5 5
MgO 4 4 4 4 4 4
SA 1 1 1 1 1 1
DM 05 05 05 05 05 05
NA-22 2 2 2 2 2 2
CF (2 mm, 5 mm) 0 5 10 15 20 25

H% R CR £ %%, A MgO. SA. ZnO. DM. NA-22 BT, FHEEHSEH . &
BB . AR5 AEBHA R T 2 BN R AR (2 mm, 5 mm)FIAFE& K CF (5, 10, 15, 20, 25), R
TH, 55k 24 h jE#ATEAL, BULAIE: BN 170°C, BALE N IEHALI 1 (to), FJE A 15 MPa.
HAR W T 2R 2 E(E 1),

2.3. MEEMIRK

AR IS A BURE T 3% GB/T531.1-2008 HEATMR: AEE AL fEF% I GB/T528-2009 H B 7= Hhr MLk
TR WS IR GB/T529-2008 Mik; #HEALRIELE 100°C S ME R F FE1k 72 he

3. BFR5WL
3.1 WRETLEMSET R BXREE S M RHEENR AL SE R RN

REMRRE 43 38 78 CF (2 mm 5 mm) i3 CR AR AR IREEE(E WLIE 2, ] 2(a)h A2y 2 mm CF, ]
DIE HHBE CFHEFEEM 0 B 25 4y, mhek A Fghsk B ¥ 8 ETH#ass, 24 CF A EAE 0~15 2 [A]
78 2 mm CF fERE I 7S 5 mm CF MR, A E4KEEHE K 15 4 31 25 2 (], #fiZk B KTk A
MfE, (HA&K B A FI B X CR B EEE MMM —8, BUEMAHEAK.

K 345 H T CR I CF (2 mm, 5 mm)fi iR &M Rk Fi R 5% 2 (th 28 A 8 2 mm CF, B 24 5 mm),
M 3(a)H T 1 CF SN K T AR A R R B8 5it B A, 1T EL Bt o5 e £ 4 g 36 m, 28 A 378 i 5~10
i L SR B I KA, MIE A 15 5 ToF4E, h4k B AT AR BEA IR 4E 2 M\ 0 31 15 47338 in i
B, GRERHIKE] 20 M ToF4E, Win 25 Oy LG AR A BT REAR, MR AN it 42 nT v i CF15 i
FITAS 52 R (0 4 2R 42 v o R4 (0 8 I mT B LR Dy CR PR 1Y) CF B AT 7 A 2T P R i B 5 RS 1

CF 7% CR Wbt st B R pysgmarh, K4 (4 Ay 2 mm CF, B 5 mm)4i THA
B RAR M REBE A I BB B, A 4(a) Am] 0 2GRk (i fuf i 357 i 5 i 4 44 = 1) 185 0 T 9t
/N, 4 CF 7S 5~20 2k A BRACE/DN, 2k B BRARIECR, RUIAINS mm CF GEXT CR Wi H 50
AL N

K 5(a)45 T CFIEAEXS CR 118 CR 1 300% & i B J1 52 (2 A 5 2 mm CF, B ;5 mm),
MIE 5@l ki CF IR, EAMEEMAN K, 45 mm CF AR 15 f
B EMRLE MR I i K, AR nbRer 4, eAm s A A R (2 B), (Afhm T RIE7 CF 1
TEARRY. J7 o
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Figure 1. Scheme of process flow
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Figure 2. Effect of CF (A 2 mm, B 5 mm) on the hardness of CR before (a) and after (b) thermal aging
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Figure 3. Effect of CF (A 2 mm, B 5 mm) on the tear strength of CR before (a) and after (b) thermal aging
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Figure 4. Effect of CF (A 2 mm, B 5 mm) on the tensile strength of CR before (a) and after (b) thermal aging
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Figure 5. Effect of CF (A 2 mm, B 5 mm) on the modulus at 300% of CR before (a) and after (b) thermal aging
5.CF (A2mm, BS5mm)iEFEX CR B 300%E M NHIEMm(ELET (), ELFEHR D)

Table 2. Changes of physical and mechanical properties of CR filled with different CF before and after hot aging
= 2. NMAE CF 3 CR A LRI FIEAIA I RERY L

CF & T2 (HE IS A) LB EDALIE: 1 300%3E {137 /1
() (A/B) A/B (%) A/B (%) A/B (%)
0 4 9 -28 37
5 413 17117 23/6 48/24
10 213 5/22 6/2 9/28
15 5/5 2111 10/13 3/8
20 1/0 19/11 1/4 16/31
25 3/3 2113 172 4/48

3.2. ZHERALEMIN R BFERE SRR RERI R

78 CF M CF 1) CR 7E 100°CH# S 24k 72 h J5 AT B EE WM B8 2 51 LI 2(b), &
3(b), Kl 4(b), ¥ 5(b), PIEENLIRMERESIL WA 2 Fros.

B 2(b)ys 2k A, B AT, EAG)E AP REJE I8 & TR IR AT 4, FLAR RS K T 2 Ak BT AR A
(ORERE, fERESEINAN K, MZERKM 5 AL A (W4 2), 1M B3 s A 2 e — 5.

K 3(b)HH T EAE H, WS INBRZT4El CR 23 # Ak 5 LR B 3 K T2 A0 T P RE, i Hisn T 2
mm BR4F4E 15 fr i CR RIS BE R IS B N 3, A =ik 21% (55 2). BREAFERIIMAAES 5 Z
PG AL SR BRI, AN IR AT 4E 1) CR 2405 RIS B 3 0 9%, AT WLk LT 4E i m N B R 42
T CR Hu#iz e

Kl A(b)4aH T 24k )5 CR R ERE (A8 4k, M i 4 T W2 A J5 R AR CF 1) CR Hi 1 RE BA 2
IHAIK(—28%), TMIFE 7 5 4 2 mm CF I H s B 4 &, $2m 1 23% (4 2), 1 HAa 78 e i E i i
i FE M HAH X IG5, SR CF iy 10~15 4y, Z A0 G R s BE R T-(A) B (B) T2 40 J5 ¥ CR it fe .
R CF MIA RS = CR MBI, JLHZWIN CF5 M2, BIRHIPIZ kR R .

K 5(b)45H T 24k )5 CR 1) 300%:E S 7784k 4k, M RT O, SE A0 GG AR 2 A . 77350 v
F AR SE R, BE = IA 48% (% 2), JAFRBREF4EN) CR e MM 3%+ CR HIME, H5&HTH
AT —E.
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1) BREFHERIMAIE K T CR MIERER A L. AR K 3000 M /g, 11 HBE B R 4T 4k S e 2 1
FEINTTHG K PRRBRET4EXT CR R EERZ M A3 — 2, JEWIR XA 7S5 2 mm CF Xf CR H#i
SHEPSE R A S 7 B 5 mm (9 R2 R B S, 1 H4 A A CF (2 mm, 5 mm) 15 473 B BT AR R 0 7 2 55 22
SN s BB CF TSR IN, CR MIRLHSR A FEAS, 1 H 5 mm CF Xf CR fHL {52 8 FRAIKEL
EX

2) CF HFE KR 1 CR MMM HRCEALTERE, ZAE IR R ER G A BERE . PRI . S fom )i |
SE H1SE g S BRI RE XK T B AL HI IR PR RE s JCHR AR H 2 5 R AL 9

E&WE

LA BT B AR 254 0 H (BK20161166); 4R Tt 2x & R 1 H 24 (KC15SH003); {3 Tk
BNV 3 AR 2 e 17 -1 B 45 00 H (1115088801040140)T 5 i A i it 4 Mb g 15 T RE 5 BT H (PPZY 2015B181) .
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