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Preparation and Properties of Polypropylene Composites Reinforced by Short Carbon Fiber

Li Siyu, Gao Shanjun, Liu Junwei, Wang Kai

(School of Material Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract : The short carbon fiber reinforced thermoplastic composite was prepared by polypropylene (PP) and the Nitric acid

oxide carbon fiber (NCF), which was modified by wet chemical method before using.' The mechanical properties, melt fluidity,

thermal performance and crystalline performance of composites were investigated by using fiber content and fiber type as variables,

through the universal mechanical testing machine, the melt flow rate test, differential scanning calorimetry, X ray diffraction,

scanning electron microscopy (SEM) etc. The results indicate that the composites achieve the best synthesis mechanical strength

when reinforced by NCF when the content,of carbon fiber in composites is ranged from 10% to 20%. The PP /NCF composite show

better interfacial adhesion which increase crystalline temperatures, crystallinity but decrease the melt temperatures and melt fluidity.

The content and sort of carbon fibers have no obviously affect on the crystal form of the composites.
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Netzsch 2~ H] o
1.3 CF#¥ms2

VR Y) CF i 223200 A A TR RS 71 ) 2R [ 4
HUAS 76 80CFIEMAEHL 12 h, J5 UL H LB+
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30 r/min, VRS WTE] A 10 min ; JE4&G LA IR N
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BOh: SR SR 7 MPa, W SHEEE S 200°C , 5 EL
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F1 KEERA %
RS PP CF NCF
1 100 0 0
2* 95 5 0
37 90 10 0
4 85 15 0
5* 80 20 0
6 75 25 0
7' 70 30 0
8" 95 0 5
9* 90 0 10
10" 85 0 15
11" 80 0 20
127 75 0 25
13* 70 0 30
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R 230°C, T fif 2.16 kg ;

R PEREMIR . 208 GB /T 1040.2-2006 Fnife,
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XRD 437 FH G ] 50~ 30°, 4 H B 20/
min ;

DSC 43 #r: B 10 mg iFE, 78 & B P, LA
10°C /min M 40°CTHE 2 200°C, i 5 min, 2R )5
LI 10°C /min IR ZE 40°C, F-LL 10C / min FHEE
200C .
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FAER) I gE iR g, v] LATRBA CF % 1 /7 ~—OH 2k
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BT C—O B Ay 1 455 % 20y 0, TiE B NCF 2 11 1
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LTAMNEIEIE A, e iR S AL b B, CF R0 H 20T
FTEPE B RE A R 2 RE AT, HLA I 58 A8 Ak v] LU HY
BREERERMNZ .

CF v
£9242850

1
1625

3432 po 1110
»\285 Vs
NCF 924 1720 ¥
16251 %,

3432

40(;0 3500 3000 25‘00 2(;00 15‘00 l(;OO 5‘00
WAL/ om
1 CF %/LHif5HY FTIR §5&
(2) SEM 737
&l 2a. & 2b [l 2¢ ¥ 5 CF R EIESAE ,
 2d. [ 2e . [& 2f & NCF Ry R mIESLE . MEH

ALLE Y, 22 R IS R TN B 25 B0, CF 21
DG, BUREGR A i LIRS R TRk
PERIEFHEA RERIL AR IRAR 4 iR 1, LA 2532 %]
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0 s 10 15 20 25 3
CF& /%
o-PP / CF; o-PP/NCF
K4 OR[EFYE SR PP &G A0RHY MFR
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(1) DSC 53#7 .
2 4 PP K K[| PP/ CF(NCF) #4 £} i) DSC
ST -
%2 PP RA[E PP/CF(NCF) 1) DSC Sz

WY T./C  T,/°C  AH,/(-g)) X/ %

1 119.73 157.89 94.78 45.77

4 122.80 154.51 48.36 27.47

8" 123.34 157.93 69.74 35.45

10" 12327 153.30 62.39 35.44

12° 124.20 153.33 49.17 31.66

VE: T, WG GEIR N, T, R AR, A, bR
RS , X, i

%] 5}y PP K A[H] PP / CE(NCF) (1) DSC Bda £
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305 Al S 23 e s i B T 1
L1 2 R I S5 A R SRR GE PR X 5 T
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32 2 gl i R R AR SRS 5 AT
dery U A
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Ao X, MRS SR s A H, g, I ECTHEIR
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A Hygp, 9 207.1 T/ g 5 A H APEHEBR G RS AZ
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FEMRIHR R L . AR A, S LR 2,

t 2 2 n] LLE W, A CF J&, #1845 8 1
TRE. XA RERE R A BSR CF AYINA 2 7E PP (K
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5 10 15 20 25 30
20/ ()

K6 PP EAAER XRD Lk

50 Kl

(d)

'$4800'5.0kV 10.8mm x2.00k SE(M) 54800.5.0kV 10.8mm x10.0k SE(M)

a,b,c—PP/CF (HURAHEL: x 500, x 2K, x 10K) ;
d, e, F—PP/NCF (JAKAFEL: x 500, x 2K, x 10K)
7 PP A A BRHRL s URE T 2 T T 551 ]

LR HENG SR SR G SR LI , M R 2 A AR
FHIRE A8 B AR A% 158 43 HEON T VR T (0 T £ v
TESGSRATRL b, i SR THA R 1A ERE . A Tc
T LAEH], CF SRR IR0 ) W] 58 1T, CF &
TET O i 12 10 LW TR D' 37 L 0 BB IR 221 CF 7
FERIRE AL/, 5 T SCRUR A Sz PR REAH XS B 3
SR TE PP/ CF &4 MORLZ A AR Tl f v, —
THIGIEAERI i PP AL 36 1% ) (8734 T CF _ERYALH]
T LLE R IS 4E AHBEE W 1888, 25 T A
fE5 CF AMZAMES S IIE , EAM RS CF 43
BIIRGR, B CF 4K, M s Ak sz 1y g ) =4 SR (]
WIREFEAAR B & o %t HG & 78, BRI R B AT 4 5 5
TRATIREE & B LT AER T IR T R4, HL2T 4k
WA TP REL RS , X 0 W £ 4E / JeR i) 5t ThD R PR RE S 31

TRTE B Z W R S YRR A AR
(IBLH] IE # 1a/E , i PP/ NCF #HRHEH H B0 1
T

55 7a K T E 7d LK Te T LLE Y, B
J& CF 5, NCF, TE Wi B A A e iR IS, AR
NCF JHFE T 5 Z 1 i £ 10l L PR 4 B8 3 3 AIK T
CF,{HWE W T CF 5 PP W5 EL 1A 1Y L 1fi J2 M ik

WA RS
3 &g

(1) M &7 4§ (CF 8 NCF) & KT 5% i, ffi H:
g SRR AR 7 R B 7 5 R S R A
R e R A ) SR ERE B WL L, R
U AR s XA L 403 S0 1 B S Wi 38 1 2 R, %k
PR A RIS 25 Sl S AN R, BRI T A Y
iahIE . A D RILE R IXE] (10%~ 20%),
TEIXAN DX ELH , CRAEAESEAA R4 0, W B AT
B B RAOR , EAREAT B R TN L.

(2) 4 CF et EAb b B, R A il TR E
REF LU T 22 AR L B R I, SR IR A HLRE , 5 64k
ARSI PERE AL 4 , (AT RE A REAH 5 BE 25 i 5 3 25
AL R T rhei o BEE RESE 1 e MR — P i
25 AR/ NI T e A RO B/ NI R AL, 285 B AR
PERGTHES , TS PERERE PP RieERG AR , %A1 HRHI 5
RILFAK

& % ok
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