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AAA T, H A52E Wi Jgs 7o A4S werte 344988 d4d2s AT = U
AL} st E 38 tho] AR dAZHe] Fa1, XA A2 HI3 2de] dE] AFEEHIL AT
AAEEo] W] wife WAdase =X 2 ojgd HoA g a &S FuUs AL ¢ de W
Moz HI3 283 FE(Cu)E 7|sdoz 233 7|54 4AA 5FAFEGM)E 528 S o] &35t Y
Zbs| 2ol Ageh= Weto] HEH I ) o]k A2 A E =3 A= HI3 ~2EY Cu 7He] FGM &
o] &3t F4H gy Yzts| 2ol Ay HHS Aokstarxl skt

Abstract: The cycle time in injection moulding greatly depends on the cooling time of the plastic part that is controlled by
cooling channels. Cooling channels are required to facilitate the heat transfer rate from the die to the coolant without reducing
the strength of the die. Employing layered manufacturing techniques (LMT), a die embedding conformal cooling channels
can be fabricated directly while conventional cooling channels are usually made of straight drilled hole. Meanwhile, H13 tool
steel is widely used as the die material because of its high thermal resistance and dimensional stability. However, H13 with a
low thermal conductivity is not efficient for certain part geometries. In this context, the use of functionally graded materials
(FGMs) between H13 and copper may circumvent a tradeoff between the strength and the heat transfer rate. This paper
presents a method for modeling of conformal cooling channels made of FGMs.
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Fig. 1 Ni-Cu FGM fabricated by DMD"
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Table 1 Material properties of H13 and Cu

Property HI13 Cu
Density (kg/m’ ) 7000 8940
Specific heat(J/kg-K ) | 447 385
Thermal conductivity 28 401
(W/m-K)
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