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Fig.3 The storage modulus E'{a) and the loss modulus E"(b) as a function of
temperature for HDPE moncfilament by die drawing process

Table 1 Crystallinity and Young's Modulus under — 50°C of HDPE monofilaments

Draw ratio(1) Crystallinity (%) E _5(GPa)
1 56.12 2.16
3.3 57.01 4.89
6.5 61.22 8.65
9.2 . 66.26 9.68

1 X, BB REE R =1, G, 5E, SRR . = 1GPa, E, =300GPa.

BEZ 1P 5 MERAAFBOMRLN E off, RAFENEERFEKER
(R)-Frf () X RME 4. E TR, SR 2 Hhnet, Z2H REHREL R ZHiHN
M{E B, EEARET ARG TERRRRLN N ERBEER TR
RRAE . B 5 9 RR LR it B se i X- SHRATSTH AL, tu 7R MBLHA T X PSS .



230 = & ¥ &£ it d 1993 &

8.5
75
=
6.5 =
~ £
5.5 g
=
4.5
35 | N S N R N R | 1 1 1
1 2 3 4 5 6 7 8 9 10 70.0 75 75.0 775 80.0
Draw ration { 4) 20(%)
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Fig.6 Influence of draw mtio{ A) upon parameter{ F) Fig.7 Crystalline bridge volumn fraction( V) as a function
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R LI, B Giboson/Ward BB RIS T8 . E = XE.p(2- p)

BRI H A B B 22 2 B B A0 — S0°C BT (9 b ER LI, BT DA% b R 3K 48 L B 0 0
Y p SHMEI WXRES), TAREBURELFEAHS AN EEN LR P I
P HE TS, R LEHBT TR, AL E AR TR TERE S8 a iy

B FHERAERRY.
HHR 1,2 Ej@,b%z 22— p) =1~ tax&m

HA R ABEREHKRBLE, A WREGHPRLHE DS HEBRAER F=xp(2-
p)



2 BAGE ORNMERSEER S LLH MM SRR 231

HHEELDFH A PN, e P EELEMKRBE R ZERE, AFLERTH
BPYRFARSY vV, AR, BENRET M 2SR EI%RE (B, 7), B
1, Cox X & ¥EHREIF Giboson & Ward SEFEKIXT IR H &) HDPE £ B4 KME
R,

REFERENCES

Cox H L, Brit]. Appl Phys, 1952,3:72~76

Gibson A G, Davies G R, Ward I M. Polymer, 1978, 19.683 693

Barham P J, Arridge R G C. J Polymer Sci, Polymer Phys Ed, 1977,15:1177~11%0
Takayanagi M. Mem Fac Eng Kyushuy Unive, 1963, 23:41~62

Ward | M. British Folymer Journal, 1986, 18:216~ 225

Capccio G, Ward | M, Polymer, 1977, 18:967 ~979

Owen A . Colloid Polym Sei, 1981,259:252~264

~N S L b W R

AN INVESTIGATION ON STRUCTURE MODEL OF ORIENTED
COPOLYMERIZED HDPE MONOFILAMENTS BY DIE
DRAWING PROCESS

Y1 Xiaosu, ZOU Xiangping
(Department of Polymers, Zhejiang University, Hangzhou 310027)
TAN Hongsheng
{ Institute of Polymer Resin and processing, Zibo 255436)

Abstract  Self-reinforced Polymerized HDPE monofilament were prepared by die drawing
process. According to Cox model for fiber composite and Gibson & Ward crystalline bridges’
model, the reinforced mechanism was discussed to reveal that the mechanical improvement of
monofilament was due to the growth of needle-like crystal with larger aspect ratio or the
increase of volume fraction of the crystalline bridge. Based on the experimental results
obtained by DMA, DSC and SEM, the theoretical prediction was also analyzed and
discussed, and found the theoretical valnes could well-explain the monofilament behavior.
Key words Co-polymerized PE, Reinforced monofilament materials, Cox model for
composites, Gibson & Ward Crystalline-bridge model, Die drawing process



