%2 B2 F ¥ O No.2
1996 £ 4 A ACTA POLYMERICA SINICA Apr., 1996

IHFEIH BN EE SRR R R IEEE
K MANE B B F B
CREAPEBETIAN TREMEZERE L5 100080

xR A
(BHALENHOBR FBIK)

uls

# E RIREALEK CaCO, HRBHNE ( WEYPP), PP /CaCO,EAMHHMH KER
Pk O rh R RIS BN, MR TEWEREARSYRE B B B
REENIEL S R RAS & /d(Ad) BRERNES OBEEN ETHEE, HEEY
HEE Y, B PP /CaCO, iy J, B — 1R KME, (ERHGY RE A AR R, fRL
BIRMGEM S =] +[d] [dAd)] - Aa=J (U B3t B)+J URAHBHAR) W LER
EFHER AW R BT R B 1, PP /CaCO, K07 W B 3610, & By R FL A F1J, 36 i SR AL
SEM 2474 i, CaCO, SEBER R X N5 RBIM Z WA, H 3R T R
IR, XU RGN, FERERAEBOEM, ARG E J, € BRE it
SHESUM BN J RS AR BEathem J,> BE8 J, .

X@im RS ZAME. BREWE, JBUN, MEHLE

R FRBEAT LB ER MBS, BRRMNGELEYDHER, REMRKEE
BEWAD IR BHEATRSYBAZEME SRS EMMIERE, HEEHE
FEACER D rhiisd 2. R nfe] RBT I EI 8 2 R APt B M. Ay A
AR SYAERY, it THRE, BREROAERY CaCo, HEMARHTE (MEY
PP), DIBEIE#L PP /CaCO, B SRR, FHit —b 1 AW 122y B R H W w4k
PV,

BEtE B &R RT PR AT DL 2R T R 122 S8 (N 19 EE R F K- Al A3
QY BERBICR G FIE, EXHEREYHE FRAEEHER ARMA, 8%
B R TR MR LA L. B i #18 Nylon B K,.=8.5MPam' 2, JER LN fI
0,=50MPa. K THIAEBH KA, BHERDEEFE 0mm. XMERESBETH
Rice $# i H J BUPRZIMEFIHER SR I, X EREER/NEE A 15mm.

1 J AT R Ja e & J, EE T ik

KT R TSR, Sumper 1 Tuerner 45115, = A& MAEELE 0.4<a | W<0.6
MBEE L w=4ut: J=2U | B(W-a)(1), HL5E|ELEAMER JF K T =2Uc /B

* 1993-10-05 e fs; MR [ REFRELME# Research Grant Council 4 ¥ Bl
195



196 [T S S 1996 4
Blunting line
J=20,4Aa
D> c‘“\]e
—~ <Y
& &
E ] ™ 0,§>\
= Resistance curve = Y
Z | S &
= E Hysteresis energy 05”
Notch blunting - g
region 0{\\0
Aa,
crack growth region
Aa,
Length of crack growth Az (mm) Displacement A (mm)
Fig.1 The determination of the critical J-integral Fig.2 Measurement of the hysteresis component of
(J) by the resistance curve (J-R curve) method J integral by three point bending testing
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Fig.5 Crack growth speed d(Aa) /dA versus Fig.6 Dependence of J,, J and J, on volume
displacement A in PP /CaCO, composites fraction of filler
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THE FRACTURE TbUGHNESS AND TOUGHENING MECHANISM
OF TOUGHENED POLYPROPYLENE/ CaCO, COMPOSITES

ZHU Xiaoguang, = DENG Xiachua, n HONG Xuan, QI Zongneng
(Institute of Chemistry, Academia Sinica, Beijing 100080)
Choy C. L.
(Department of Applied Physics, Hong Kong Polytechnic University)

Abstract Toughened PP /CaCO, composites were obtained by designed interface of
composite!l. Resistance curve method has been used to determine the J. values of
polypropylene (PP) and the toughened polypropylene /CaCO, composites. The addition
of CaCO, gives rise to substantial increases in both the Young's modulus (E) and
notched Izod impact strength (S), a slight increases in J. and a sharp rise in the
crack propagation resistance dJ /d(Aa). The results show that the incorporation of
filler leads to both stiffening and toughening effects for pp, the elastic component J,
of the J is larger than the plastic component J, (=hysteresis component J,). As the
filler content increases, J, changes slightly but J, rises sharply, indicating large
dissipation of energy. Scanning electron microscope (SEM) observation reveals that
the microscopic damage process responsible for energy dissipation are cavitation and
plastic deformation. It is proposed that the criterion for toughening in a
particulate-filled polymer is that the composite has a higher J, value than the
polymer.

Key words Polypropylene /CaCO, composites, Fracture Toughness, J—integral,
Toughening mechanism





