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Progress in the modern material science has caused wide expansion of thermoplastics application in various industries: chemical, construction, medical, radio-technical, electronic, foodstuff etc. 
Welding process for thermoplastic polymers happens with activation of welded surfaces either before bringing these surfaces in contact (hot tool, hot gas or IR-radiation welding) or with activation of surfaces simultaneous with bringing surfaces in contact (friction or ultrasonic welding). 

Along the cooling of joint the super-molecular structure is formed in the weld; such welds have the respective stress fields which are relaxing with time. These competing processes determine the final properties of the welded joints. The technological goal is to receive the joint with the properties as close as possible to the properties of parent raw material.

Various physical and chemical transformations occur in the joint – melt fluidity is changing, orientation crystallization, re-crystallization and even partial destruction occur, and as a result we receive heterogeneous structure of the welded joint. 

Thereby the goal of this work is a complex investigation of structure and properties relaxation behavior in welded joints of dissimilar types of polyethylene, using the methods of wide- and small-angle X-ray scattering, differential scanning calorimetry and thermal analysis.

The paper presents results of structure relaxation and thermal properties of PE-80 and PE-100 polyethylene hot tool butt welds. It was found that during the welding of dissimilar types of polyethylene a process of re-crystallization of crystalline phase of the weld structure is observed. It is shown that within a long period (one-year) not only amorphous but also the crystalline phase relaxes (crystalline α-form transforms into mixed (β-form). These features become apparent in relaxation of thermal and thermomechanical properties as well. Decreasing of the oxidative degradation onset and temperature maximum with time, as well as intensive deformation onset conditioned by polymer melting are  revealed.

