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Manufacturing of Rapid Tooling for Thick-Wall Plastic Lens Mold
with Conformal Cooling Channel
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Abstract : In the optical application demand for high quality lens is increasing. Plastics lenses are demanded more than
glass lenses for large size lenses as well as micro-size lenses. It is difficult to apply typical straight cooling channels of
injection mold to lens molding due to its non-uniform temperature distribution. In this study, we manufactured molds for
plastic lenses with the conventional cooling channels and conformal cooling channels produced by the DMLS process. We
evaluated cooling performance for the 2 molds by injection molding experiment. Also, uniformity of the temperature
distribution was tested by infrared camera and temperature monitoring. We confirmed that the cooling performance and
temperature uniformity with the conformal cooling channels is much improved from the ones with the conventional. The
cooling time with the conformal cooling channels was reduced 30% compared with the conventional cooling channels.
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Fig. 4. Schematics of DMLS(Direct Metal Laser Sintering)
Process.

Table 1. Material properties of DirectSteel20.

Factor(Unit) DirectSteel 20
Density in skin areas & core areas (g/cm3) 7.6 /63
Tensile strength(MPa) 600
Young’s Modulus(GPa) 130
Hardness after laser sintered 225 HV
Hardness after surface hardening 400 HV
Surface roughness before shot-peening(pm) Ra 10, Rz 50
Surface roughnessafter shot-peening (um) Ra4, Rz 15
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Fig. 5. Photo of conventional mold and rapid mold using
DMLS process.
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Table 2. Injection molding conditions.

245 Heh)

Factor Unit Con;\/:(r)llt(lional Rapid Mold
Melt temp. (0) 230 230
Mold temp. (0) 90 90

Injection speed (%) 20
Hold pressure | (kgf/cm?2) 125 105
Holding Time (sec) 12.0 10.0

(b) Result of shot short experiment
Fig. 6. Photo of experimental result
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