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Molding process and properties of non-porous biaxially stretched ultra-high molecular weight polyethylene films
WANG Rongyong', LI Jingbo®, LIU Xiaochao
(1. Zhuzhou Times New Material Technology Co.,Ltd.,Zhuzhou 412007, China;
2. College of Packaging and Materials Engineering, Hunan University of Technology,Zhuzhou 412007, China)

Abstract : The non-porous biaxially stretched ultra-high molecular weight polyethylene (PE-UHMW) film was prepared by
film biaxial stretching testing machine. The molding process of the biaxially stretched PE-UHMW film was explored. The effects of
biaxial stretching process parameters on the crystal structure, mechanical properties and optical properties of the films were studied.
The results show that when the stretching rate reaches 200%/s or the stretching ratio is greater than 3x3 the shish-kebab structure
appears in the biaxially stretched PE-UHMW film. There are only orthorhombic crystals in the biaxially stretched PE-UHMW film,
and biaxial stretching can significantly reduce the crystallite size of the film. Biaxial stretching has a significant effect on the
mechanical properties of PE-UHMW films. The tensile strength of the film increases with the increase of stretching rate and stretch-
ing ratio. The tensile strength of PE-UHMW film with a stretching ratio of 6 x 6 reaches 201.7 MPa and 183.7 MPa in MD and TD
directions, respectively , which is 4.56 times and 3.69 times higher than that before stretching. The anti-puncture strength of the film
increases with the increase of the film stretching ratio, and the anti-puncture strength of the film with a stretching ratio of 6 X 6
reaches 623.3 N/mm, which is 9.7 times that of the unstretched film. After the stretching ratio reaches 3 x 3, the transmittance of the
films is stable at about 93%, and the haze of the films is affected by the grain size, which decreases first and then increases with the
increase of the stretching rate and the stretching ratio. The non-porous biaxially stretched PE-UHMW film has high strength and
excellent transmittance , which has potential application prospects in the field of packaging.

Keywords : ultra-high molecular weight polyethylene film ; biaxial stretching ; crystal structure ; mechanical property ;

optical property
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Tab.1 Process parameters and stretching conditions of biaxially stretched PE-UHMW films

Stretching ratio

Samples Stretching temperature/°C Stretching rate/(%+s™") Ay yo) Stretching conditions
E135-100-2 135 100 2x2 Successful stretching
E135-50-3 135 50 3x3 Successful stretching
E135-100-3 135 100 3x3 Successful stretching
E135-150-3 135 150 3x3 Successful stretching
E135-200-3 135 200 3x3 Successful stretching
E135-100-4 135 100 4x4 Stretching break
E145-50-2~4 145 50 2x2~4x4 Uneven stretching
E145-50-4.5 145 50 4.5%4.5 Successful stretching
E145-50-5 145 50 5%5 Successful stretching
E145-50-6 145 50 6x6 Stretching break
E155-25-2~5 155 25 2x2~5%5 Uneven stretching
E155-25-6 155 25 6%6 Successful stretching

1.4 mX5E4E 2 HEBR5ite
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RS EAT R BRI, P 3R S 50 mm/min.
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THE RS B d5e KR LG AT K B Sx S, R B Gk #)
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(a) Successful stretching

(b) Stretching

(¢) Uneven stretching
1 PE-UHMW i H7 I il
Fig. 1 Stretching condition of PE-UHMW films
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Fig. 2 Reasonable biaxial stretching range of PE-UHMW films at

different stretching temperatures
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Fig. 3 First heating DSC curves of biaxially stretched PE-UHMW

films (X_ is crystallinity)
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Mechanical properties of biaxially stretched PE-UHMW films
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