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Comparison of cooling effects according to cooling methods in injection mold
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Abstract : Plastic products are producted more than 70% of total processes by the injection molding. The injection 
molding process has 4 processes such as filling, packing, cooling and ejecting. It spends most of times in the cooling 
process. Therefore, it is important to control the mold temperature in producing plastic products. The time and system of
cooling affect the product's quality and productivity. Especially, cooling time has about 60% of total injection cycle time.
Therefore, we can improve a productivity by shortening cooling time. This study shows comparative study about cooling
efficiency of spiral channel and baffle and observed the variation of time to freeze of molding As the result of CAE 
experiments ,cooling rate by spiral channel had faster than baffle and as freeze time was decreased. Results of this study
will be used widely to design for cooling system of injection mold.
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         (a) Baffle                 (b) Spiral channel
 Fig. 1. Structure of spiral and baffle

2. 냉각채 에 따른 사출성형 CAE 해석

§�±²B�1<¦�³#n´6�/<1234�P®

³#n´oK�N`w�Moldflow MPI 6.1L�1<Nª
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 Tabl e 1. Injection conditions for experiment

Injection setting Unit Value

Mold surface temperature ℃ 40

Melt temperature ℃ 230

Mold-open time sec 5

Injection+packing+cooling time sec 30

Filling control - Automatic

Velocity/pressure switch-over - Automatic

Coolant temperature ℃ 25

 Fig. 2. Modeling of spiral channel

3. 실험 결과  고찰
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 Fig. 3. Schematic diagram for cooling channel  

Tabl e 2. The specifications of Fig. 3

Symbol Unit Value

D mm 80

db mm 25, 35, 45, 55

L mm 240

h mm 20

t mm 2.5

Fig. 4r��/�IQ;�PPw��HB����baffle h�
spiral ��B����EËf}L�Ï��nÐ³#�`�
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���45mm½�55mm�Ñr�?6�:Y;�`r��L�
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 Fig. 4. Time to freeze in case of PP

 Fig. 5. Time to freeze in of case ABS

Fig. 6r�PPIQK��H�baffle &�spiral���B�K
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 Fig. 6. Difference of Spiral - Baffle channel (PP)

 Fig. 7. Difference of Spiral - Baffle channel (ABS)

Fig. 76�ABSIQB����baffle &�spiral ��K�
EËf}�:Y.�̀ ����0#C�PPIQ½�Ó1��
�lL�ª .̂ �Q, u�¢�ÍBCK�EËf}6�
PP �̂�a¦��L�¬�I�F .̂ àBCk�áâãä
Y�¤ÔK�:Y;�EËf}�åf�:Y;�̀ r��L�

Ù�I�F .̂

4. 사례 연구

§�1¾V=B�1<¦�3456��I��~æ<�
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 Fig. 8. Filter case
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 Fig. 8 Three type of cooling channel

 Tabl e 3. Freeze time each cooling channel

Cavity Core Time to freeze(sec)

Linear Baffle 41.41

Spiral Baffle 41.41

Spiral Spiral 39.41
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4. 결론
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