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Elmer DSC-2 | # #7 DSC M if, 7 & & & 10T /
mnXRERSENEHOREL ARG, H
Hitachi X-650 RO BN BB EEH .

HMEESRELRN T ESRESHNES
EH 120MPa, 5B AKHESE K 90% , 5 35 E
80cm’/s, i B ARER 0% EHHNWBREEN
SOMPa, B BEE X 25C, D& R K 190C , #H
HEBE 200C . RIREREINBEEEN S
2.5MPa, FE ESFB M E 0.3Hz, IR EIF kB
HE 7 20MPa, ¥ #H {f E & E 2.0min.

2 BR5WR

2.1 MR ET HDPE/PP LB K ¥
9> 473

HDPE/PP B ZEBREMKRSIBREN U
HmPMEREE 1 ME2. N FHSRERE,
HAPE B W4 HDPE &) 24.7MPa 18 - A B 4k
PPH 35.2MPa, R Il R E L A BYE , E PP &
BASH M IS%AL L REE. BEXERE O
THREEPP ARV 20%NEPPEREZRM
A BEZ0ENE o0 B EH
18.0k) /m?, 7E95% A A TR, ERM, BT R
F 45 PP X R 8 3.7k] /m?.
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Fig. 1 Tensile strength of HDPE/PP blend versus

PP content
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Fig. 2 Notched impact strength of HDPE/PP blend versus

PP content

MRS BRERBE, SPPAREAESHLURA
i, R fb s B M 4 HDPE 9 106.3MPa k3 T 17
F97.1MPa, A2 B TRZPP 88 15% 3 i
9 49 .7MPa, Z JG R IR FERE PP S B/ A K.
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Bl F+E PP & B2 20% X B A B & E45.5k]/m’,
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8 16.3k] /m?.
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Fig. 3 DSC endotherms of HDPE /PP blends prepared by
static packing
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Fig. 4 DSC endotherms of HDPE/PP blends prepared by
oacillating packing
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Fig. 5 WAXD curves of HDPE/PP{90/10 wt% )specimen
a)In shear layer prepared by oscillating packing

b)In center layer prepared by static packing

¢)In center layer prepared by oscillating packing

Fig. 6 SEM micrography of notched impact split surface
of the HDPE/PP{80.20 wt% }sepcimen

a)Static packing

b)Oscillating packing
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BWE, U3 BT LI BB K E, By LS &
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M PPARENS%E,WHEH HDPE # DSC
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£BER KA THELTIHZBEBERSY . TFEES
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BENV ImPER S RAYHER, & E P HDPE
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MEREN 373K XRHANSEEZHNEHER
2% .PPENTIN INERT . SRIBERK, X
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iE & W+ 5 % 55 (A 5b), i 1% 0 4 b 4% B o] B4R
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THE HIGH MECHANICAL PROPERTIES AND MICRO-PHASE SEPARATION OF
HIGH DENSITY POLYETHYLENE AND POLYPROPYLENE BLENDS

ZHANG Gong, FU Qiang, SHEN Kaizhi, JIANG Long
( Departmet of Polymer Material Science and Engineering , Sichuan University , Chengdu  610065)

Abstract  The improvement of mechanical properties of high-density polyethylene ( HDPE) and
polypropylene (PP) blends was studied by controlling the phase compatibility versus phase separation. In
the original injection molding processes, super mechanical properties of blend specimens have not been got
easily. Researches have been carried out in injection molding with high shear injection conditions. It has been
pointed out that the compatibility of blends will increase under the strong shear in injection processes due to
the raise of LCST curve. After the melt is injected into the cold mold, its temperature and compatibility
decrease simultaneously, phase separation takes place and becomes frozen in the specimen. High mechanical
properties will be got when the phase separation develope to some extent, but it is difficult to control the
phase compatibility and separation. The special method of oscillating packing injection molding under low
pressure provides a condition to control the phase separation degree. Because the phase morphology and
crystal morphology of HDPE/PP blends compete with each other,it is difficult to control the micro-phase
separation. In this paper, the fine struture combined with the micro-phase separation and orientation were
controlled by using that special injection method and high strength and high toughness blends were
obtained. DSC and WAXD results indicate that the improvement of tensile strength is dependent on the
number of shish-kebab crystals and the degree of macromolecule orientation caused by the oscillating
packing injection molding. SEM results indicate that the impact strength is dependent on the degree of
macro- and micro-phase separation. The high tensile strength 97.1MPa and high toughness 45.5kJ/m® of
HDPE /PP blends were achieved when the PP content in the blends was 8% and 20 % , respectively. Which
are 4.3 times and 9.5 times as high as the corresponding values of their static specimens respectively. The
future work will be carried out to investigate the phase morphology and crystal morphology as well as the
possibility of cocrystallization of PP and HDPE under oscillating packing injection conditions.

Key words Oscillating packing injection, HDPE/PP blends, Phase separation, Crystallization



