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FUREHRBEAL LG — 1600 EX 812 HLIEI), TAUEHL(15) M K B2 38 b2 T Y
BEB), WHRR XI—40( TE R LA B RRI ), HHEE X-650( B &
Hitachi A7) ).

1.3 XEHZE
Tab.1 Test formulation and impact strength

Sample “W —893" content CaCO, loading CaCoO, Notched impact Ratic of impact

No (PHR)* (PHR)® type strength (J /m) stringth

0-0 0 0 - 148.6 1

0-3 0 75 L -325 58.8 0.4
05-3 0.5 75 L - 325 102.9 ‘ 0.7
L5 -3 15 75 L - 325 269.5 1.8
19 -1 1.0 50 L — 1250 354.8 2.4
19 -2 1.0 60 L — 1250 4733 3.2
19 -3 1.0 70 L — 125 4253 27
19 -4 1.5 50 L - 1250 463.5 3.1
19-5 1.5 60 L — 125 543.3 3.7
19 -6 1.5 70 L — 125 475.3 3.2
19 -7 20 50 L — 125 387.1 2.6
19 -8 2.0 60 L - 1250 407.7 27
19 -9 20 70 L - 1250 519.4 35
19 - 10 1.0 50 W_ 1250 238.1 1.6
19 - 11 1.0 60 W- 1250 380.7 2.6
19 - 12 1.0 70 W_ 1250 426.9 29
19 - 13 LS 0 W_ 1250 252.8 1.7
19 -14 1.5 60 W_ 1250 367.5 2.5
19 - 15 1S 70 W— 1250 492.9 33

a. for 100 PHR CaCO, ; b. for 100 PHR HDPE; c. impact strength of sample /impact sirength of HDPE

TR 1 EFRE, AHERSIPHBEER “W-893"5 CaCO, R4 6min, REH#
H 5 HDPE 7£ 180 C M PUR I R B AL LB 4 10min L/, ZEEML EEHI(180 T,
20MPa) iR, #%& GB—1843—80 ArMEmIBE R vV &R 0%k, shiiEmERE, A
FHEEUEEN O,

2 #R5i®
2.1 HiEEE

AR AEBERA CaCO, W HDPE XA H s iR EH T 1 .
2.1.1 CaCO,KIE# i 1250 B M HDPE shibRE R E A 5422 J /m, REM
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(HDPE)® 3.7 &%, Wi 325 BEFTM{UHZEA A 1.8 £5.

2.1.2 CaCo, MK SEEXHIN 1.04E, B L-1250 HHEFRMHDPE i@k
24~ 32, A W-1250 BEREMMNN 1.6 ~ 29, BEENH 1.5 wf, B
L—-1250H CaCO, HFe Yy philsR N 3.1 ~ 3.7, M W—1250HCaCO,HFEMI N1.7 ~ 3.3.
BlE2 i CaCO, £ T & & CaCO,.

2.1.3 CaCO, fiE CaCO,HEFEX shifiBEAEW, F L-1250 B CaCO, R, H
WEIRERE 60 I BIRE; B W—1250 B CaCO, HFERt, hifs i R T B I
B, WAL

400

300

200

3
7
1ZOD(notched) impact strength(J/m)

1ZOD (notched) impact strength(J/m)

30 40 50 60 - 70 80 0.5 1.0 1.5 2.0

CaCO;(PHR) Ww-893(PHR)
Fig.1 Effect of CaCO, level on impact strength Fig.2 Effect of “w-—893" level on impact strength
O® W-CaCO, x ® A L-CaCO, @ HDPE x ® A L-CaCO;, ®OE® W-CaCO,

50 60 70 (PHR) @ HDPE

2.1.4 EEFAEE HFE0-3, 0.5-3, 1.5-3 ByrbdisR g A B R A B KKk 7
i, MEREHSHR 0.4, 0.7 1 1.8 HEEFARN 2 HE, WHRETRE, BE2
X F CaCO, /HDPE AR, KEMUEKrEREERRE, HRRAS yHRE
“W—893" BB #I{# CaCO, /HDPE Witi¥iE B iF, AB FHM BN 5%, R4
HDPE &4 K BHEE.
2.2 EOER
ZF AR DR INE 3 ~ 8 iR, BRHSEILA ‘QHAROERLE%
) SEM Bl i, Kid“Q” Byl O .0 X/ SEM B .
221 HBRKMOES 0-0E K N HDPE mEiliOEfR, THAREBIARE, i
SREE{U N 148.6 J /o 19 —4 B 4 50 i (PHR) 2 #5H 7E /) HDPE, &R E R
463.5 J /m, WiOJERMEHREH,; 19 —15EA K 70 RESHHEFLH HDPE, iR
B 49295 1 /m, BB ALEKMBHTE, REREW, WE3 19 -15 KK
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H®REAT 19 -4 5lF, RUATFRGEHARM T REMHERA, RO EHN
— R, 5

222 @EEABAENHOERSES HBE40 kAREKALE ~ 3, &
T CaCO, fBL & 5 HDPE ZRAHE, BshEEAIRPRAEERT, REAR
£ BB CaCO, B, FREMWEEE (L HDPE i 0.4 5. 24 F 0.5 6 (0 5% ) 4b 2
CaCo0, fit, CaCO,ME F#ifi'5 HDOPE f— MMM, WRAE PN HRENBHEE
Emm, BEe GO0, MK BN/, MEERELABBERN 0~ 3EFERET—
&, S/ L5 M5 CaCO,Bf, #IMAY CaCO, B K NM AV, WRABENEE
TREMA, hiliAE ) HDPEM 1.8 %, Ll L 3% 9133 (M B 2f CaCO, 5 HDPE i

Fig3} Typical impact (racture morphology
(a) sample 0-0 (b} sample 194 (c} sample 1915

Fig4 Fracture morphology of L— 125 CaCO, filled HDPE complund (75 PHR CaCO)
{a} sampl 0-3 (b} samplk 0.5-3 (c} sample 1.5-3
(00PHR *w -393") (0.5 FHR *w —893") [ 15PHR "w —B93")
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AREFRRES, ABTHAEE, (€M CaCO, /HDPE RESBHER, WOE2RR
.

ME SR, #8110 -1.19-4,19 -THHOERFEREN ARG EL 2%
WRG M.

Fig$ Fracture morphology of L—12%0 CsC0, filld HDPE compound (30 PHR CaCO,)
{n) sample 19<1 (b} sample 19-4 {c} sample 19-7
(LOPHR w —893") { LSPHR *w —893*) (20PHR *w —893")

Fig6 Fracture morphology of L—1250 Ca0O, filled HDPE compound (1.5PHR *w —893")
{8) sample 19-4 (b) sample 19-5 (c) sample 196

(OPHR CaCO) (S0PHR C200,) (MPHR Ca0D)

223 QOO %MD ERMOES 3T L-1250 H CaCO,, 7ol 1 M B W =
CaCO, FAR( M 5, 6), MAFRMbIRSE R 0 OB R AR, BT L RE%
M CaCO, R FHP, LFREFBBRRNR, #REQFLEN THERTENER
E&.
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Fig.7 Fracture morphology of w— 1250 Cal0, filld HDPE compound
(a) sample 19-10 (b) sample 19=13 (c) sample 19-15
(LOPHR “w —893°) (LSPHR "w —#3°) (LSPHR *w —&93°)
{SOPHR CaC0,) (S0PHR CaCO,) (MPHR CaCO,)

. BT W-1250 B CaCO,, HEMBKFIF CaCO, MK, B O & BREH,
A7

HE 196 7 19-15 &8, @ARAM oo, ARBHE, (ANENRESEH
HEBZHAMIAG OBRABR G RREWHRE. H 19-15 SURK b RER &
T 19-6 BHF, SFREFRSWER L RRESHAA TR rbreEa R, UL
wOERGAREIEL.
224 CaC0, MFERM W OERMOES RN ARNY1S 0F, wLHE 19-4, 19-5,
196 FI¥ L-1250CaCO, MMM, HROTER WD, RRRGME, BH
R, RA 6

A 19-13, 19-15 FAEBRRFIFEN 1.5 6, HEOERAERER CaCO, HA R
HMEEARRESH, WM 7.
13 WREREAERRHE

Bl 1250 B CaCO, Fo{REEHI ¥ F 3R W O RN2E, B L-1250 B CaCO,
M HDPE. HEORERAHREH, T W-1250Ca00, 7 # HDPE. HKEOkE
BARREGH. YH L-325 B CaCO, % HDPE B, MM O B REH.

WRERHEENE S BERT. B2 &, MHEPE CaCo, MK
£, 5 HDPEWBAFEMRN, FEERROYT KRERY, fiGHMhBESALBYS
R HE BN CaCO, MO8 E, LR AR CaCO, MR SR H B HE ILE A
A B [E e P 4 b i BB ShAE, AP 8 bR BRAURKE R S EIER. ML K
L 3EOHE R~ FETE Y HRS whili E A SRR 2 0, BERUE R ~ A i R
AR BREMBER TR APCFAFRFEEMHEHF, BAR 500 ~ 1000 55, &
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BRHE S, 6 BiRMARIEH,
FEEGHORHFOEMEE, H/70NETHRENNEE, BRI
(PR EHPR 2 4F47) BT LU SR ) 7 (AR 80 ity 5 1) 47, BERAR IR
f; BTFRAABOR P .Om S, FUSEMNE RN, TR e e RS
REEFTH BT
B8 R, JERA ARG R — B CaC0, WRLAY JLIT A 0 it ARy
RURAKER, TRAEREROER.
BF 325 B R CaCO, A 1250 F | CaCO, il — B MF M HDPE, 2HE

RemAHRFRERAHT OER, HERASAARLENAS ¥, HHEGET |

feRn & m R Boh i BEM S R SR RN ~ TEMEALA.

Fig® Banded structure forming votex (impact direction is upwards)
{a) sample 19—1Q (b} sample 19-7
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STUDY ON IMPACT PROPERTIES AND FRACTURE
MORPHOLOGY OF CaCO, FILLED HDPE

WU Chongzhou
(Polymer Research Institute Sichuan Unite Universety, Chengdu 610065)

XIE Shushen
(Chemistry Tepartment Sichuan Unite University, Chengdu 610065)

Abstract The effect of the content of “W—893” coupling agent and that of particle
size, type and content of CaCO, on the impact strengh of HDPE compound were
discussed. HDPE compotind filled with 50 PHR CaCO, has the impact strength of
542.35 J /m, which is 3.7 times that of HDPE matrix. An investigation of impact
fracture morphology of HDPE compound has been undertaken by SEM (scanning elec-
tron microscope) which showed that impact fracture surface of L—1250 CaCO, that
of both L.—-325 CaCO, and W 1250 CaCO, filled HDPE compound exhibit flocculence
structure. In banded structure, the direction of alligament band is always vertical to
that of deformation and yield of HDPE whether it is parallel to the loaded force or
not.

Key words Banded structure, Flocculence, Impact fracture morphology, CaCOs; /HDPE





