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ABSTRACT: In the plastic injection molding process, the product is formed in a very short time, the selection of the
optimal parameters (temperature) to make the filling process of liquid plastic takes place easily, quickly, and reducing.
defects of plastic products, especially for products of small thickness (thin walls) and large lengths. With this study, the
authors will simulate the process of heating the cavity with hot air integrated inside the mold, then bring water into the
mold cooling system, change the mold temperature, to learn and evaluate heating process and cavity cooling process
with the thickness of the insert. After the experiment, find the most suitable insert temperature. Through the research
process, it was found that the heating process at 20s with a heating temperature of 400 ° C, the highest value of about
153°C with the insert plate thickness is 0.5mm.
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I.INTRODUCTION

In the field of processing and manufacturing of plastic products, plastic injection method is one of the most used
method, especially for products with large length and small thickness, so if there is no experience in choosing the mold
temperature, as well as the investment in mold temperature control devices, product defects will easily appear during
injection molding, On the contrary, if the mold temperature is reasonable, the process of balancing the flow of plastic
into the mold cavity will be done more easily. This is an important basis for achieving uniform quality for a large series
of products in the plastic injection production process, especially for molds with many different sizes of molds.

This study will focus on simulating the heating process for the mold cavity, to find out the difference in temperature
before and after heating, as a basis for calculating the appropriate mold temperature for each plastic, and plastic flow
length.

1. SIMULATION METHODS

ANSYS CFX is the most popular and commonly used fluid dynamics analysis module that can help to reliably and
accurately simulate different types of fluid flows.
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Figure 1: ANSYS simulation process.

I1l. RESULTS AND DISCUSSION

Research on the temperature distribution of the mold cavity after heating with hot air from internal the mold with gas
inlet air temperature of 400°C, heating time 20s, and steel cavity surface by simulation
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Figure 2: Mold cavity with heating surface
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Figure 3: Mold temperature distribution after heating time by

thickness of stamp insert is 0.5mm

simulation mold cavity with heating surface with

+ Highest temperature at spraying position in case of spraying temperature of 400°C and spraying time of 20s is
153.5°C, further away from lower temperature.
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Figure 4: Mold temperature distribution after heating time by simulation mold cavity with heating surface with
thickness of stamp insert is 0.3mm

+ Highest temperature at spraying position in case of spraying temperature of 400°C and spraying time of 20s is 147°C,
further away from lower temperature.
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Figure 5: Mold temperature distribution after heating time by simulation mold cavity with heating surface with
thickness of stamp insert is 0.1mm

+ Highest temperature at spraying position in case of spraying temperature of 400°C and spraying time of 20s is

146,2°C, further away from lower temperature.
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Figure 6: The chart shows the insert plate temperature with thickness of stamp insert is 0.5mm
H5s m10s m15s m20s

N
o}
3 S
© By —
> w0 O
- o o
0 w D ©°
2 A =3}
< o
<'.°0
w“

200 250 300 350
TEMPERATURE OF HOT AIR (°C)

107.9

TEMPERATURE INSERT STAMP (°C)

I 7S

~ [ 7o
I 332
I S5
I 126

HEATING TIME

109.9
115.4

TEMPERATURE INSERT STAMP (°C)

I 2.1
I 76.2
I  30.3
L JEEb
I 117
I 124.7
I, 1312
I, (215

Figure 7: The chart shows the insert plate temperature with thickness of stamp insert is 0.3mm
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Figure 8: The chart shows the insert plate temperature with thickness of stamp insert is 0.1mm

IV. CONCLUSION

- From the above results we see, the greater the hot air temperature and the longer the heating time, the greater the
insert plate temperature; during heating at a time of 20 seconds with a heating temperature of 400°C, the highest value
is about 153°C.

- In 3 insert stamp with product thickness of 0.1mm, 0.3mm, 0.5mm, the 0.5mm insert stamp has the highest heating
value.
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