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Abstract: Based on the experimental testing and fitting parameters of the injection molding model of the nitrile rubber material ,

and combining the change of the rubber rulcanization and temperature in the filling stage, the vulcanization process of thick—

walled porous rubber is simulated. The influence of different filling conditions on the simulation of pressure holding vulcanization

stage, and the the accuracy of the simulation is verified through relevant experiments.
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Fig. 1 Curves of the vulcanization rates with vulcanization

degrees at different temperatures
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Table 1  Fitting parameters of the N—th Order Kinetics model

E,/
M N A,/
(J/mol)
0.048 1.952 6 428.616 7 209.726
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Fig. 2 Mesh diagram of the artifacts
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Table 2 Mesh information statistics of artifact models
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Table 3  Average temperature and vulcanization at the

end of the filling phase at different injection flow rates

EAR PR, T ok
(em'-s) T BALE G
2 108.96 0.002 7 0.048 4
4 104.08 0.001 1 0.023 1
8 100.15 0.000 4 0.010 5
12 100.59 0.000 3 0.006 5
16 100.06 0.000 2 0.004 4
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Table 4 Vulcanization degree at 990 s holding pressure

vulcanization time at different injection flow rates
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Fig. 4 Point location inside the model and on the surface
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Fig. 5 Curve of the difference between the sulfurization

degree of the core and the surface node with time
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Fig. 8 Exothermic heat release during the vulcanization

of the unvulcanized rubber
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Fig. 10 Enthalpy of the vulcanization curve of rubber

SRyt — 20 B UE A A ABE 0L 235 SR 1 o A 1 ]
KT8 0 7 N P A 7 e 1 N o S VA w1
T3 AL AR i AR AT B S G 0, A AR
JUE T S5 B 2R S5 o o 5 PR R AR BT [R] R 3000 s
4000 s.5 000 s F16 000 s AIAZ RS 5, 0 s 78
N BRI R A E (BRI A SR C ) HEAT L
FE, PR DSC S 56 0 75 505 350 A 2% 10 467 ' Ak 1)
BE S EAS R AL S )R BB AR5 B, 23153 mT
PR HBRAL XS LB 0L, W3 6, BN A 5
5 C SAEARTF LA B 8] T 52 b i A0 5 A S B
AU RE BT B, AR TR R R ] T 45 A5 A A 401 5 52
U 2 0] A3 25 B 7E 4% DL P, TF WA A5 300 750 4
5 SIEH RIS PR

Fo6 MALEMERMESZRERII LS

Table 6 Comparison of the degree of vulcanization by the simulation and the experiment

A AL

C RUBLILIE

BLAL I /s

Sk BHLEE BRI/ % LEsds  BHIEIE R/ %
3 000 0.532 0.520 2.26 0.410 0.395 3.66
4 000 0.602 0.594 1.33 0.519 0.506 2.51
5 000 0.649 0.648 0.15 0.586 0.584 0.34
6 000 0.678 0.690 1.77 0.630 0.642 1.91
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