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Tab.1 Radiation crosslinking behavior of different polymers

In accordance with Charlesby-Pinner relationship

In accordance with Chen-Liu-Tang relationship

Polymer 7,.C Author
Polystyrene 100 Charlesby 1953
Polyvinylchloride 82 Wippler 1960
Polyvinylacetate 40-45 Charlesby 1969
Polyvinylalcohol 85 Tkada
Polyproplylene —8 Waddington 1958
Polypropylene oxide Roberts 1971
(CoF4-CiFg)y 90 Sun 1977
(C,F3C1-CyHy), 50 Luo 1982

CF.H,  KF-1100 Makuuchi 1976

C,F,C1-C,F;H,Kel-F3700 Yoshide 1965

Polymer T, C Author
Polyethylene —125 Alexander 1956
Polysiliconerubber —123 Charlesby 1955
Polyvinylacetate (Branching) 29-35 Charlesby 1969
Polypentene —40 Copper 1959
Polyhexene —45 Copper 1959
Polyester(PET) 69 Hellwege 1963
C,F,-C,F;0CF, 10 Qi Zhang 1979
C,F,-C,F:OCF;-C,F;H, —15 Qi Zhang 1979

C,F-H,Kynar Makuuchi 1979

C;F;-C,F,H,Viton Yoshide 1965
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Fig.1a Radiation crosslinking of polyviylchloride '
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Fig.3 Solid-state *C n.m.r spectrum of ethylene-propylene compolymer EPO7P after 10 Mgy Y -irradtiation at 30°C.
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high-temperature-irradiated PTFE as a function of radiation dose.
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Tab.2 Radiation yield Gy and Gy in radiation crosslinking of HDPE
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Temp/°K G G Cryst. Den- Inter Rubb. G G Cryst. Den-  Inter. Rubb.
H Y sity/% Phase/% Phase/% H Y sity/% Phase/% Phase/%
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THE EFFECT OF CHAIN FLEXIBILITY AND CHAIN MOBILITY ON RADIATION
CROSSLINKING REACTIONS OF POLYMERS
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(Changchun Institute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)
(Changchun Heat-Shrinkable Materials Co., LTD, Changchun 130022)

ABSTRACT

Flexibility of polymer chains is an important factor to effects of radiation crosslinking of the polymer.

Polymers with flexible chains are easier to be crosslinked, with lower dose of gelation, than polymers with more rigid

chains. And it is known that most polymers with abnormal rigidity can be radiation-crosslinked only at high temperatures

when the molecular chains get enough mobility. The flexibility of polymer chains also influences the relationship between

degree ot degradation and radiation dose. A chain flexibility factor £ has been introduced to modify the Charlesby-Pinner

equation of sol-fraction and radiation dose. The new relationship equation applies to a wider range of polymers in radiation

crosslinking. Studies also show that for flexible polymers with lower T, and molecular internal rotating factor, mechanism

of radiation crosslinking is mainly in H type, whereas for rigid polymers with higher T, and molecular internal rotating fac-

tor, mechanism of radiation crosslinking is mainly in T type.
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