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Effective Cooling and Accuracy Improvement in Injection Molding Using a Metal Mold
with Cooling Channels Composed by Laser Sintering (2nd Report)
- Effect of the Temperature Differences in the Cooling Water -

Hiroyuki KAGAWA, Takeshi YONEYAMA, Tsuyoshi ITO, Toyotsugu ITO, Akihiro IWANE,
Masataka INAGI, Yorinobu TAKINO and Chin YAN '

‘An injection mold with inside cooling water channels which are difficult to be made by conventional machining method has

been fabricated by using selective laser sintering of metal powders. By the cooling inside the corner of the core, the temperature

difference in the mold is reduced and then the dimension accuracy of the work piece is improved compared with the work piece

injected in the mold with outside cooling channels. When the water temperature of the inside channel in the core is assigned lower

than that of outside channel in the cavity, the temperature distribution in the mold becomes more uniform and the dimension

accuracy of the work piece has been further improved. After the experiment, the structure of the sintered mold and its thermal

conductivity has been measured to consider on the relation with temperature distribution in the mold. In order to achieve the

uniform temperature distribution in the mold, adequate channels location will be necessary in relation with the thermal

conductivity of the mold.
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(a) High cooling core set
Fig.4 Cross section of the molds

(b) Low cooling core set
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Fig.5 Positions of the temperature measurement
Table 1 Experimental condition
High cooling | Low cooling Water temperature (C) Flow rate
Exp. No. Exp. No. Cavity Core (L/min)
H1 L1 20 20 5.5
H2 L2 20 20 2.7
H3 L3 20 20 1.4
H4 14 40 20 5.5
H5 L5 40 20 2.7
H6 L6 40 20 14
H7 L7 20 40 5.5
H8 L8 20 40 2.7
H9 L9 20 40 14
H10 L10 50 50 5.5
H1 L1 50 50 2.7
H12 L12 50 50 1.4
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(a} High cooling core
Fig.6 Cooling condition

(b) Low cooling core
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Fig.9 Temperature transition at the time of 20s after the start of
the shot in High cooling core set
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Fig.10 Temperature transition at the time of 20s after the start of
the shot in low cooling core set
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Fig.11 Difference of temperature transition between Core G and A
at the time of 20s after the start of the shot
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Fig.12 Comparison of mold temperatures
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Fig.13 Internal structure of the sintered low cooling core
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