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Fig.1 Schematic diagram of structure and vulcanization
internal pressure test of injection vulcanization mold
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Fig.2 Schematic diagrams of vertical stiffness and
vertical failure tests
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Fig.3 Nephograms of vulcanization degree distributions of
conical rubber springs with different vulcanization time
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Fig.4 Effect of compound amounts on vulcanization internal
pressures of conical rubber springs
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Tab.1 Effect of compound amounts on properties of
conical rubber springs
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K,/ (kKN » mm") 1.35 1.42 1.45 1.55
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Tab.2 Vertical stiffnesses and its change rates of conical rubber springs under different flexion times
B U B X NY500 NY580 NY540

10* K, KARE K, KAkE K, KAEkE K, KAKE K KAEkE K, KARE
0 0.612 0.650 0.621 0.661 0.621 0.663
10 0.589 —3.28 0.612 —6.15 0.593 —4.84 0.622 —6.06 0.592 —4.84  0.623 —6.06
20 0.578  —4.92  0.592 —9.23 0.584 —6.45 0.602 —9.09 0.583 —6.45 0.602 —9.09
40 0.571 —8.20 0.573 —12.31 0.572 —38.06 0.583 —12.12 0.563 —9.68 0.583 —12.12
60 0.552  —9.83 0.564 —13.31 0.553 —11.29 0.574 —13.63 0.544 —12.90 0.567 —13.60
80 0.535 —13.11 0.535 —18.46 0.544 —12.90 0.553 —16.67 0.544 —12.90 0.545 —16.67
100 0.516 —15.41 0.512 —21.23 0.535 —13.71 0.534 —19.09 0.5275 —15.00 0.534 —19.09
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Tab.3 Variation of free heights of conical rubber springs

under different flexion times mm
JE PR < 10° NY500 NY540 NY580
0 108.50 108.50 108.70
10 108.30 108.40 108.50
20 108. 10 108.30 108.40
40 108.00 108.20 108.30
60 107.90 108.10 108.20
80 107. 80 108. 00 108.20
100 107.76 108. 00 108.24
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Fig.5 Relationship between creeps and time of

conical rubber springs
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Fig.6 Vertical damage object and load-displacement
curves of conical springs products
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Study on Effect of Vulcanization Internal Pressure of Injection Molding
Process on Properties of Conical Rubber Spring

SUN Tao,CHENG Zhi,YI Weiqiu, LIU Peng,LIN Sheng,LI Bin
(Zhuzhou Times New Material Technology Co. ,Ltd,Zhuzhou 412007, China)

Abstract: Taking the conical rubber spring produced by injection molding process as an example,
the effect of vulcanization internal pressure on the appearance quality and physical properties of the
conical rubber spring was studied. The results showed that, for the conical rubber spring vulcanization, if
the amount of the compound increased, the vulcanization internal pressure increased, and the compression
height and vertical stiffness of the conical rubber spring increased, but the excessive compound would affect
the appearance. With the increase of vulcanization internal pressure, the flexural fatigue resistance, creep
resistance , metal-rubber bonding strength of the conical rubber spring were improved, and the comprehensive
performance was better.

Key words: conical rubber spring; vulcanization internal pressure; injection molding process; vertical

stiffness; flexural fatigue resistance; creep resistance;adhesive strength



