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Deformation of high density polyethylene by dynamic
equal-channel-angular pressing†

Xiangji Wu,a Lin Pu,b Yunfei Xu,a Jinchun Shi,a Xiaoyi Liu,a Zhengye Zhong,∗b and
Shengnian Luo∗a,b

0.1 Finite element modeling
Finite element methods (FEM) simulations are performed us-
ing ABAQUS/Explicit. The dimension of the sample for the first
dynamic equal-channel-angular pressing (D-ECAP).process is 40
mm × 12 mm, and the dimensions of the sample for the second
D-ECAP process are determined according to the final geometry
after the first pass processed (Figure 1 A2). The friction between
the sample surface and the die is neglected.

Based on the effective impact energy, the initial pressing veloc-
ity is set as 60m/s. The material is isotropic, homogeneous and
ideal plastic, and the constitutive equation is given as: σ = Eε

for ε < εp, and σ = Eεp for ε > εp, where σ is the stress, E is
the modulus of elasticity, ε is the strain and εp is the initial yield
strain. E = 2200Mpa and εp = 0.024 was used for present work1.

Figure 1S shows the results of FEM. It is in agreement with the de-
formation of the grids on the surface of the sample after D-ECAP
(Figure 2).
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Fig. 1S FEM results of A1 and A2 D-ECAP processes.
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Fig. 2S DSC curves of HDPE samples recovered after different D-ECAP processes.
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Fig. 3S XRD curves of HDPE samples recovered after different D-ECAP processes.
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