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ABSTRACT

The cooling rate and the uniformity of mold temperature, in the injection molding process, possess great

influences on the productivity and quality of replications. The conformal cooling channel,

which is of a

uniform spacing from the mold cavity by the metal additive manufacturing process, receives much attention
recently. The purpose of this study is to develop a mold core with a curved conformal cooling channel for a
pottery-shaped thick-wall cosmetic container through the hybrid method of direct metal tooling (DMT)
process. In this study, we design a mold core that contains the curved cooling channel for the container. A
method that divides the cavity is proposed and the DMT process is carried out to form the curved cooling
channel. The test mold core, with the curved conformal cooling channel, has been fabricated by the proposed
method to confirm the feasibility of the design concept. We show that no leakage is observed for the
additive manufactured test mold core, and its physical properties demonstrate that it can be sufficiently used

as the injection mold core.
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Fig. 2 Schematic diagram for the conformal cooling
channel by hybrid method of DMT process
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Fig. 4 Design of target slide mold core

Fig. 5 Problem of the DMT process on side of
cavity due to inference between nozzle and
mold core

Fig. 6 Design of test mold core to check the
possibilities of curved cooling channel: (a)
Machined test mold core and (b) coupons
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Table 1 DMT Processing conditions
Process parameter Units Value
Laser power w 300~480
Feed rate g/min 5.5
Scan speed m/min 0.85
Gas flow rate L/min 8
Slicing layer height mm 0.25
Fig. 7 Procedure of DMT process for fabricating of
: test mold core: (a[)) Assembling machgined 2 ATl AE ol w8l AAESTAVAX)S 22
Agel 1A= 28] B2l Sandvik Osprey2)

mold core and coupon, (b) the front side
deposition, (c¢) the cavity deposition, (d) the
connect side deposition, (e) the upper and
lower side deposition, and (f) the back side
deposition
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Fig. 8 (a) Machined core parts and coupons and (b)
assembled test mold core
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Fig. 9 Additive manufactured test mold core by
DMT process
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Fig. 10 Finally fabricated test mold core with the
curved conformal cooling channel
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Fig. 12 Photograph and microscope image of the
sectioned test mold core

Table 2 Measured hardness of the test mold core

Hardness (Hv)

Measure Before Annealing  After annealing
Deposited part 582 212
Coupon part 364 213
Base part 362 210
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