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The Effect of the Injection Molding Conditions of
Plastics on the Stress Relaxation
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ABSTRACT

In this study, proper injection molding condition has been studied through stress relaxation
tests in order to experimentally investigate the effect of the condition on softening of mold pro-
duct, using specimens produced under the different conditions according to the recommendation
of resin manufactures.

As a result, softening of the specimens was found to be strongly influenced by material
melting temperature. The specimen with higher material melting temperature is found to have
lower softening. However, softening of the specimen with lower mold temperature has an de-
crement, compared with other specimens. In particular, specimen with notch is influenced by
mold temperature. The softening increase with higher injection speed and pressure.

Finally in order to improve softening, material melting temperature, injection speed and in-
jection pressure were found to be increased with low mold temperature.
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Table 1 General conditions of injection molding
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Fig. 1 Dimensions of mold base
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Table 2 Material properties of polypropylene
(Glass fiber 30% reinforced)

ITEM UNIT PROPERTY
Specific gravity - 113
Tensile strength ke:/ cm’ 660
Elongation % 25
Tensile modulus kg / em’ 86,700
Flexural modulus ker/ cm’ 46,900
Flexural strength kgr/ cm’ 820
1ZOD Impact strength | kg¢+ cm/cm’ 6.2

(notched)
Flammability - HB
Mold shrinkage % 04-07
Elastic limits kei/ cm® 260
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Table 3 Overall conditions of molding experiments

ANEdE
1 2 3 4 5

EEFAEE (C) 235 | 2156 | 215 | 215 | 215
F82 =% (0 50 40 70 50 50
AMEEE (mnvseo) | 112 | 112 | 112 40 65
A& g F (bar) 52 5% 55 32 3R
2 & A 7k (sec) | 048 | 048 | 048 | 1.02 | 071
B ¢ (bar) 30 30 30 25 30
B g Al 3 (sec) 20 20 20 20 20
W 7 Al 2 (sec) 16 16 16 16 16
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Fig. 3 Specification of test specimen

Table 4 Conditions for fatigue test

ITEM UNIT | CAPACITY
Waveform type Ramp
Tensile { Control channel Load
load Fina) level ker 80
Ramp time sec 10
Waveform tvie sine
Control channel Position
Positi
osttion Amplitude mm 0.1
control
Frequencv Hz 20
— >
Number of cycles 10
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Table 5 Comparison of stress relaxation for unnotched
test specimens
(unit : kge/ cmd)

NEdE
B 50 1 2 3 4 5

400 1718 1 1718 | 1718 1 1718 { 1718

20,000 1452 { 127.0 | 1305 | 121.3 | 1236

40.000 1366 | 120.0 | 1209 | 1133 | 117.0

60,000 1343 | 1166 | 114.7 | 109.0 | 1130

83,000 1335 7 1148 | 1125 | 1065 | 111.3
100,000 1332 | 1144 } 111.0 { 106.2 | 1109

Table 6 Comparison of stress relaxation for notched
test specimens

funit : kgr/ cm®

NEHE ] i

W SEE L R T I
400 1718 | 1718 | 171.8 | 171.8 [ 171.8

20000 1242 | 1223 | 1048 | 970 1140
40,000 1180 ] 112.3 8351 838 1056
60,000 1159 | 107.0 705 841031
80000 1142 | 1046 | 625 &3 | 1021
100,000 11381 10401 3801 82111018
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Fig. 4 Comparison of stress relaxation with change of
mold temperature
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Fig. 5 Comparison of stress relaxation with change of
injection speed and injection pressure
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Fig. 6 Comparison of stress relaxation with change of
material melting temperature
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