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Service Life Prediction and Process Optimization of Die Casting Die
Based on Finite Element Method
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Abstract: The influence of die-casting process parameters on the thermal fatigue performance of die-casting die was
analyzed by means of numerical simulation. Firstly, the temperature field under the thermal equilibrium state of
die-casting cycle was calculated by the ProCAST software, and then the thermal load of temperature field was
loaded as the initial condition of ABAQUS software. The thermal stress change and thermal fatigue life during die
casting cycle were obtained by ABAQUS software. The calculated minimum thermal fatigue life area of the die
was compared with the thermal fatigue crack generation area obtained from the fatigue failure test of the die-cast-
ing die, and the accuracy of the simulated results was verified. Based on this, the orthogonal test of die-casting
process parameters with thermal fatigue life as the test objective was designed., and the optimized die-casting
process parameters were presented.
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Fig.6 Extraction of temperature field results
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Tab.2 Orthogonal test table

s A B C AXB AXC BXC D
1 1 1 1 1 1 1 1
2 1 2 2 2 2 2 2
3 1 3 3 3 3 3 3
4 2 1 2 1 2 3 3
5 2 2 3 2 3 1 1
6 2 3 1 3 1 2 2
7 3 1 1 2 3 2 3
8 3 2 2 3 1 3 1
9 3 3 3 1 2 1 2
10 1 1 3 3 2 2 1
11 1 2 1 1 3 3 2
12 1 3 2 2 1 1 3
13 2 1 3 2 1 3 2
14 2 2 1 3 2 1 3
15 2 3 2 1 3 2 1
16 3 1 2 3 3 1 2
17 3 2 3 1 1 2 3
18 3 3 1 2 2 3 1
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Tab.3 Orthogonal test results
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1 180 300 650 15 010
2 180 500 670 16 540
3 180 800 690 19 275
4 200 300 670 17 286
5 200 500 690 19 206
6 200 800 650 25 043
7 220 300 650 21 506
8 220 500 670 24 066
9 220 800 690 28 434
10 180 300 690 14 126
11 180 500 650 17 137
12 180 800 670 19 935
13 200 300 690 16 760
14 200 500 650 20 526
15 200 800 670 24 110
16 220 300 670 20 847
17 220 500 690 23 236
18 220 800 650 30 601
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Tab.4 Analysis table of orthogonal fatigue life test results

1 A B C AXB AXC BXC D

K. 102 023 105535 129 823 125 213 124 050 123 958 127 119
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Ko 17004 17 589 21637 20869 20675 20660 21187
Ko 20489 20119 20464 20758 21252 20760 20794
K 24782 24566 20172 20647 20 346 20 854 20 294

Q. 7778 6 977 1465 222 906 194 893
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