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Fig, 5 The temperature-deformation curve of cross-linked polymethyl methacrylate
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A STUDY OF THE SYSTEM OF POIYMETHYL METHACRYLATE
(1V) THE EFFECT OF RADIATION ON THE
TEMPERATURE-DEFORMATION PROPERTIES

OF LINEAR AND CROSS-LINKED
POLYMETHYL METHACRYLATE

Ye Yin Mei Zhoulei Ye Lianghua 1i Ping

(Shanghai Institute of Nuclear Research, Academiu Sinica)

ABSTRACT For linear polymethyl Methacrylate, it may be observed that with
high molecular weight the glass transition temperrature is almost independant of mole-
cular weight but with decreasing molecular weight induced by radiation decreases quite
sharply. On the other hand, the flow temperature is dependant on molecular weight
and is reduced markedly with increasing radiation dose. A relation between molecular

weight and flow temperature is proposed, InM=47.65-14.33x 103~T1;ﬂ, where M is

molecular weight, T, is flow temperature in ‘K,
There are obvious flow temperature and viscous liquid state for cross—-linking po-
lymethyl methacrylate except high cross-linked polymer with M, (average molecular
weight between cross-links) 2.5x10*. An effect of cross-linking on glass transition
is observed, Additional cross-link will cause an additional restriction to the flexiblity

of the molecules, Hence it may be processed that,
T,=121+1.55x%x10° 1\%[

where T, and 121 are the glass transitions of cross-linked and linear polymer respec—
tively .

Because glass transition temperature determines the upper limit of temperature of
glass-like thermoplastic and the T, value raises 20-30°C, then the outstanding impro-
vement of cross-linked polymethyl methacrylate, as compared with the linear mate-
rials, is its increased heat resistance, Moreover this polymer exhibits a considerable
possibility for heat processing because T; raises only 3-10°C higher than that of com-
mercial linear polymer,

KEY WORDS Radiation effect; Linear polymethyl methacrylate; Cross-limked
polymethy]l methacrylate; Temperature-defomation property,



