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Abstract: In the design of injection molds, the temperature distribution and deformation of the mold is one of the most
important parameters that affect the flow characteristics, flash generation, and surface appearance, etc. Plastic injection
analyses have been carried out to predict the temperature distribution of the mold and the pressure distribution on the
cavity surface. As the input loads, we transfer the temperature and pressure results to the structural analysis. We
compare the structural analysis results with the thermal expansion effect using the actual flash and step size of a
smartphone cover part. To reduce the flash problem, we proposed a new mold design, and verified the results by
performing simulations.
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Fig. 1 A schematic flow model in the core gap during
flash generation”
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Table 1 Conditions for heat transfer analysis
Temp. Radius Q H
Duct [C] [mm] [L/min] | [W/mC]
Cavity
Plate 100 4 2.35 6351
Cavity 100 5 2.66 4695
gl'de 90 2.5 1.47 9650
ore
Core 90 4 2.35 6020
‘L_\*—-\_ Machine Centact Face
Contact Conduction RLm= 100 Wik
- s 2
- H_contact = 3000 W/m2K Cavity Plate Duct R=4mm)
:100C, 2.351/min
Cavity Duct (R=5mm)
- 100C, 2.66 /min
; R €= Slide Duct (R=2.5mm)
T 1 90C, 147 I/min
gl €= Core Duct (R=4mm)
1 90C, 2.35 |/min

Free Convection Machine Contact Face
I S H_air = 10 W/mK / H_m = 100 W/m3K

Fig. 5 Boundary conditions for heat transfer analysis

(b) Core, cavity, slidecore, duct

(a) Moldbase

Fig. 6 Finite element model for heat transfer analysis
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Table 2 Conditions for injection analysis

Material Infino EH-1050
Manufacturer Cheil Industries Inc.
Melt temperature 320C
Injection time 0.73s

. . Duration Pressure
Packing  time and [y 140MPa
P 0.6 120MPa
Cooling time 8s
Mold open time 3.68s

- -

w5

a (a) NX thermal analysis (b) Moldflow analysis
Fig. 7 Steady-state temperature distribution of the mold
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Fig. 8 Steady-state temperature results compared with
experimental results
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Fig. 9 Distribution of mold temperature
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Fig. 10 Change of mold temperature during injection
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Fig. 11 Clamping force and distribution of cavity pressure

at the maximum clamping force(average 117MPa,
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(a) Moldbase (b) Core, cavity, slidecore
Fig. 12 Finite element model for structural analysis
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Fig. 13 Structural boundary conditions
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Fig. 14 Deformation results of the mold assembly
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Fig. 15 Step and gap result at 4 corner positions
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Fig. 16 Effect of simulation input for mold deformation
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(a) Original slidecore

(b) Proposed slidecore
Fig. 17 Shape of the proposed slidecore

(a) Original Cavity
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Fig. 18 Shape of the proposed cooling channel
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