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THE STRUCTURE EFFECTS ON THE FRACTURE DENSITY
IN RADIATION INDUCED CROSSLINKING OF POLYMERS

The relationship between sol fraction and radiation dose

Zhang Wanxi Sun Jiazhen Qian Baogong
(Chaungchn Institute of Applied Chemistry, Academia Sinicg)

ABSTRACT The structure effects of polymers on the relationship between sol frac—

tion and radiation dose are discussed in detail. In consideration of the deviation of experi-
mental results from Charlesby-Pinner’s and Chen-Liu-Tang’s expressions relating sol
fraction to radiation dose, we introduced an exponent 8 concerned with the structure and
property parameters of a polymer (glass transition temperature T, and molecular internal
rotating steric factor o) and assumed that the fracture density is proportional to R® (R is
radiation dose). Thus, a general expression, formula (9), relating sol fraction to radiation
dose is derived,

When B=1 and B=0,5, this expression is reduced to the above said two expres-
sions. Using this general expression, the experimental data of a number of polymers are
treated. It is shown that the expression is in good agreement with the experimental resu-
1ts. B value is in the range of 0.5 t0 1.0.

KEY WORDS Radiation crosslinking; Structure of polymers; Glass transition tem-
perature; Molecular internal rotating steric factor; Stiff chain polymers; Flexible chain

polymers.



