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Gas cooling for optimization of mold cooling
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Abstract: Both injection and injection molding dies have evolved into advanced technology. Product quality is also 
evolving day after day. Therefore, the conditions of the injection mold and the injection conditions are becoming 
important. In order to improve the quality of the product, the Hardware part of the mold has developed as an advanced 
technology, and the Software part has also developed with advanced technology. This study deals with the cooling part, 
which is part of the hardware. In addition to fluid cooling, which is commonly used in the industry, by using gas cooling 
identify the phenomena that appear on the surface of the product and the critical point strain of the product to find the 
optimal cooling. Electronic parts and automobile parts whose surface condition is important, the cooling process is 
important to such a degree that they are divided with good products and defective products according to the cooling 
process at the time of injection. By controlling this important cooling and reducing the injection time with additional 
cooling, the product quality can be increased to the highest production efficiency. In addition, high efficiency can be 
achieved without additional investment costs. This study was conducted to apply these various advantages in the field.
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No.

Air, fluid cooling Fluid cooling

press
ure

(MPa)

veloci
ty

(mm/s)

cooli
ng 

time
(s)

press
ure

(MPa)

veloci
ty

(mm/s)

cooli
ng 

time
(s)

#1 25 25 18 25 25 18
#2 35 25 18 35 25 18
#3 45 25 18 45 25 18
#4 25 35 18 25 35 18
#5 35 35 18 35 35 18
#6 45 35 18 45 35 18
#7 25 45 18 25 48 18
#8 35 45 18 35 45 18
#9 45 45 18 45 45 18
#10 25 25 15 25 25 15
#11 35 25 15 35 25 15
#12 45 25 15 45 25 15
#13 25 35 15 25 35 15
#14 35 35 15 35 35 15
#15 45 35 15 45 35 15
#16 25 45 15 25 45 15
#17 35 45 15 35 45 15
#18 45 45 15 45 45 15
#19 25 25 21 25 25 21
#20 35 25 21 35 25 21
#21 45 25 21 45 25 21
#22 25 35 21 25 35 21
#23 35 35 21 35 35 21
#24 45 35 21 45 35 21
#25 25 45 21 25 45 21
#26 35 45 21 35 45 21
#27 45 45 21 45 45 21

18
, 18

15
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Measurements at 23°C The values of properties are for 
natural grade.

Properties Standards Unit

Values
RH
0-23
°C

RH
50-2
3°C

P
h
y
s
i
c
a
l

Specific gravity ASTMD79
2 - 1.2

Mould shrinkage
(flow) Rhodia % 0.2~

0.4
Mould shrinkage

(transverse) Rhodia % 0.4~
0.6

M
e
c
h
a
n
i
c
a
l

Tensile strength at
yield

ASTMD63
8 MPa 95

Elongation at 
break

ASTMD63
8 % 3

Flexural stress at
break

ASTMD79
0 MPa 135

Flexural modulus ASTMD79
0 MPa 615

0
Izod notched

impact strength
ASTMD25

6 J/m 110

Rockwell 
hardness

ASTMD78
6

Rsca
le 105

T
h
e
r
m
a
l

Melting point
ASTMD34

1
8

°C 163

Heat Deflection 
Temperature4.6kgf

/

ASTMD64
8 °C 160

Heat Deflection 
Temperature18.6k

gf/

ASTMD64
8 °C 150

Coefficient of 
linear thermal 

expansion

ASTMD69
6 °C - -

Flammability UL94 HB

E
l
e
c
t
r
i
c
a
l

Dielectric strength ASTM
D149

kV/
mm - -

Dissipation factor
1MHz

ASTMD15
0 - -

Volume resistivity ASTMD25
7

E14.
ohm

. - -

Arc resistance
(tungsten 
electrode)

ASTMD49
5

Seco
nd - -

. #13

. Fig. 9
#13

. 
Burr .

Fig. 10 #13

. 
. 

Burr
.

6
.
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. Fig. 11 3
Data , 

Data, Data .

Fig. 12 X, Y, Z 
. X Gap 

, Y, Z 
.

Fig. 13 . 
Gap, 

. Mold Flow Data

. 

Table 3 X, Y, Z , 
. Mold Flow 

0 ~ 0.36mm 31MPa
. . 

Mold Flow Data 9,10).

Maximu
m 

injection 
pressure
(MPa)

X 
directional 
deformati

on
(mm)

Y
directional 
deformati

on
(mm)

Z 
directional 
deformatio

n
(mm)

Total 
defor
matio

n
(mm)

31 -0.25 ~ 
0.24

-0.12 ~ 
0.15

-0.07 ~ 
0.26

0 ~ 
0.36

3
3

3

. 3
. 

. 
. . 3

3

, 
. 

. 20±1 , 50~60%
. Fig. 14 3
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3 .
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. Fig. 15
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27
18 ( #1 ~ 9)

. 
Mold Flow 31MPa

35MPa ( #2, 5, 8, 11, 
14, 17, 20, 23, 26)

. 

. 

.

. 3
. 

1) 

20% . 
Burr . 

2) 3
P1

P2 P3
50% 

.

No.

Gas & Fluid Fluid
P1 

defor
matio

n 
(mm)

P2 
defor
matio

n
(mm)

P3 
defor
matio

n
(mm)

P1 
defor
matio

n
(mm)

P2 
defor
matio

n
(mm)

P3 
defor
matio

n
(mm)

#1 0.05 -0.08 -0.06 -0.07 0.07 0.12
#2 0.02 -0.06 -0.01 0.12 -0.1 0.1
#3 -0.07 0.01 0.02 -0.09 0.1 0.12
#4 0.04 -0.11 -0.01 -0.06 0.15 0.18
#5 0.04 -0.01 0.01 -0.06 0.15 0.13
#6 0.13 -0.02 -0.07 -0.09 0.07 0.15
#7 0.03 -0.02 0.02 -0.08 0.17 0.01
#8 -0.02 -0.01 0.13 -0.06 0.13 0.12
#9 -0.09 0.31 -0.01 -0.06 0.13 0.12
#10 0.04 0.13 0.16 -0.05 0.13 0.11
#11 -0.05 0.03 0.02 0.1 0.15 -0.1
#12 0.02 -0.02 -0.03 -0.08 0.12 0.01
#13 0.12 -0.11 0.02 0.04 0.22 0.17
#14 0.17 -0.02 -0.02 -0.04 0.09 -0.01
#15 0.01 0.13 -0.01 -0.09 0.13 0.17
#16 0.09 0.01 -0.02 -0.06 0.13 0.08
#17 0.14 -0.03 -0.04 -0.01 0.08 0.15
#18 -0.02 0.04 0.09 -0.01 0.13 0.17
#19 -0.02 0.07 -0.03 -0.06 0.03 0.17
#20 0.14 -0.05 0.01 -0.06 0.09 0.09

#21 0.02 -0.01 0.2 -0.06 0.08 0.1
#22 0.03 0.12 -0.03 -0.04 0.01 0.1
#23 0.04 0.01 -0.04 -0.09 0.22 0.1
#24 -0.03 0.1 0.13 -0.06 0.08 0.1
#25 0.16 -0.01 -0.05 -0.09 0.11 0.01
#26 0.04 -0.06 -0.03 -0.08 0.16 0.1
#27 0.14 0.01 -0.04 -0.07 0.13 0.09
aver
age 0.066 0.059 0.049 0.066 0.117 0.107
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