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Tab.1 Physical properties of UHMWPE gel — films upon annealing*

Sample A4 (pwd) A B C D E F

Myx10* 520 520 495 369 240 200 2
X 76.1 87.3 86.2 86.3 85.5 85.3 71.5

X' / 89.0 88.9 88.4 87.8 87.1 /
Tm / 140.0 139.0 139.5 137.5 136.0 129.0
Y / 141.0 140.5 140.0 139.5 138.0 131.0

* Annealing conditions: 134 C/3min

Tab.2 Relations between drawing temperature and maximum draw ratios

T (C) 2 60 129— 134 140

4 max 20 30 250 100

M2 PATLAE . BRFEDL# A BAE 129 — 134 C Z[8]. [RIES ERL {34 48 57 1R
BT AbSEA () KR R LR AR, B HEBT 4min, MHLHEOR W AR
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{b) annealed

{c} no annealed ) (d) annealed

Fig-2 X—ray plate photographs of UHMWPE gel - films
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Fig.4 Dimensions change in normals of (200)
Fig.3 Relations between crystallinity and annealing (a). 020) (b). 002) (¢) versus annealing
temperatures (sample A) temperature
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Fig.5 Representive scheme of thickening process in UHMWPE gelfilms upon annealing
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EFFECT OF ANNEALING ON THE STRUCTURE OF
UHMWPE GEL-FILMS WITH SINGLE—-CRYSTAL MATS

ZHU Qingren. QI Rongrong, HONG Kunlun,
GAO lJianfeng, ZHOU Guien

(Structure Research Laboratory, University of Science and Technology of China, Hefi» 230026)

SONG Mingshi
(Polymer Materials Department, Beijing Institute of Chemical Technology. Beijing, 100029)

ABSTRACT

Gel — films of ultrahigh molecular weight polyethylene (UHMWPE) were pre
pared from semi — dilute solutions. The films were composed of lamellar crystals ori-
ented parallel to the film surfaces and could be ultradrawn (1>200) at the temper-
atures ranged from 129 C to 134 C. When the undrawn films were annealed at
those temperatures, the morphologies in the lamellar crystals had change. WAXD
and IR studies shown that the crystallinities increased, dimensions in (002) and
(020) normals increased while that in (200) fold had slight decreases. The rela-
tionship between the orientation of the drawn UHMWPE gel - films and the struc
ture changes and the optimum drawing temperature had been disscussed.

Key words Ultrahigh molecular weight polyethylene, Gel—film. Annealing,
Lamella, Chain folding





