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Cracking Kinetics and Mechanism of Polyethylene Gas Pipe

Li Xiaosan,Qi Zongneng
(State Key Laboratory of Engineering Plastics, Institute of Chemistry,Chinese Academy of Sciences, Beijing, 100080)

Summary Polyethylene gas pipe undergoes cracking and brittle failure in the neighbourhood
of room temperature when a low stress is applied for a long period of time. The cracking process
includes two stages, e.g. the slow crack growth (SCG) stage which takes most of the cracking
period and the fast crack growth (FCG) stage which is a relatively very short period. The lifetime
of PE pipe can be estimated by predicting the persistence time of the SCG stage. The SCG process
can be simulated by conventional tensile test and three —point bending test of which tht failure
time can be predicted using Dugdale model;

The mechanism is that the cracking, which is a brittle failure,is caused mainly by the disen-
tanglement of the tie molecules in the amorphous zone and by the slipping out of them from the
crystalline zone. The SCG process is influenced by external factors such as applied stress, tem-
perature, and the notch depth of the sample as well degree of branching, branch length,and crys-
tallinity. -

Key words polyethylene pipe,crack growth,kinetics,brittle failure,Dugdale model
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Development and Applications of the Chemistry of Polysilanepolymer
Ji Faxiang,Ye Mingquan,Chen Minghua
(College of Chemical Enginecring ,East China Institute of Technology,Nanjing 210014)

Summary In this paper,the synthetic methods, UV absorption,photo sensitivity,electrical
conductivity and such special properties of polysilane polymer are introduced. We also introduce
here the chemical reactions of polysilane polymer and the applications of polysilane materials.
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