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Abstract: Injection molds are generally fabricated by assembling a number of plates in which the core and cavity
components are assembled. This assembled structure has a number of contact interfaces where the heat transfer
characteristics are affected by thermal contact resistance. In previous studies, numerical approaches were investigated
to predict the effect of thermal contact resistance on the temperature distribution of injection molds. In this study,
thermal-fluid coupled numerical analyses are performed to take into account the thermal contact effect on the numerical
evaluation of the mold filling characteristics. Comparisons with experimental results show that the proposed coupled
analysis provides more reliable results than the conventional analyses in predicting the mold filling characteristics by
taking into account the effect of thermal contact resistance inside the injection mold assembly.
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Table 1 Thermal prosperities for the FE analysis

Material S45C |NAKSO | Air
Density (kg/m3) 7850 7870 | 1.161
Specific heat (J/kg-K) 486 480 1007

Thermal conductivity (W/m-k) | 49.8 41.33 |0.0263

(a) w/o contact resistance

(b) With contact resistance

Fig. 4 Mold temperature distributions according to the
thermal contact elements (unit: C)
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Fig. 5 Temperature profiles on the mold surface
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Table 2 Injection molding conditions for a spiral model

Melt temperature (C) 190
Water temperature (C) 70
Injection pressure (MPa) 70
Injection time (s) 1.5
Packing time (s) 1.0
Cooling time (s) 10

Table 3 Comparison of analysis conditions and results
for three analysis cases

C Cyclic Contact Flow length
ase .
effect resistance (mm)
1 No No 351.8
Yes No 345.5
3 Yes Yes 341.1
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Fig. 7 Mold temperature distributions of the injection
molding analysis model (unit: C)
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Fig. 8 Experiment results and filling analysis results
according to analysis type (unit: seconds)
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Table 4 Comparison of flow length of the spiral model

Water Flow length (mm)
Temp.
(‘C) | Experiment | Case 1 | Case2 |Case3
50 332.2 3329 336.1 329.8
70 338.9 351.8 3455 | 341.1
90 349.6 371.9 353.6 | 346.8
E
£
=
= OExperiment
§ BCase (1)
é BCase (2)
®(Case (3)

50 70 30
Water temperature{'c)

Fig. 9 Comparison of flow lengths of the spiral model
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