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Fig. 2 The flowchart of the parallel computing process
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Fig. 3 The model of the air-condition plate
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Tab.1 The computing time and speed up of the Example 1 on different number of sub-processes

E RS BUR Y PR AR X

BEVERREC ARSI /s NP . THERUS i
1 53.90 0 37.600 91.525 1. 000
2 28.50 0 20. 100 48.624 1. 894
3 19. 80 0.091 14.700 34.591 2.651
4 14.70 0. 380 11. 300 26. 380 3.472
5 12.99 0.610 9. 811 23.411 3.913
6 10. 40 0. 880 8.560 19. 840 4.615
7 8.95 1. 240 7.310 17.500 5.233
8 7.95 1.290 6.510 15.750 5.812
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Fig. 5 The model of the cell phone shell
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Fig. 6 The pressure field of the cell phone shell
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Tab.2 The computing time and speed up of the Example 2 on different number of sub-processes

Z T X i A PR 5 A = DX ek

AhERARE A ERImEE /s N SR I s IR i) S/ s T L
1 70. 90 0 52.90 123. 830 1. 000
2 37.59 0 29.10 66. 719 1. 858
3 27.10 0.125 22.30 49.525 2.501
4 21.10 0.178 17.50 38.778 3.020
5 17. 10 0. 400 13. 80 31.300 3.954
6 14.70 0.542 12.10 27.342 4.539
7 12. 60 0. 640 10. 89 24.130 5.124
8 11. 70 0.770 10. 50 22.970 5. 389
9 10. 40 1.120 9.32 20. 840 5.935
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Fig. 7 The speed up of the two examples on different number of processor
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finite-difference simulation of injection-molding filling

A parallel iterative algorithm of finite element analysis

for filling process of polymer injection molding

LI Zheng, WANG Xi-cheng”

( State Key Laboratory of Structural Analysis for Industrial Equipment,
Dalian University of Technology, Dalian 116024, China )
Abstract: Parallel simulation of the polymer injection molding filling process is studied. The
governing equations of the problem are given firstly, and then they are discretized into system of the
finite element equations by means of Galerkin procedure. A domain decomposition parallel iterative
algorithm is proposed. By classifying the nodes into sub-domain internal nodes, 2 sub-domain
boundary nodes and multi-sub-domain boundary nodes, the assembling and solving of the system
equation are parallelized, and a parallel program is developed. An implementation of this parallel
method is discussed. Two numerical examples for the pressure analysis of the injection molding filling
process are given. Numerical results show that the method gives high efficiency, and it is suitable for

numerically simulating the injection molding filling process.

Key words: polymer injection molding; parallel computing; finite element analysis; iterative method



