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Silicone Injection Mold & Molding Technology for Super-hydrophobic Curved Surface
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In this study, silicone injection molding technology with curved thermoplastic insert was
developed to produce super-hydrophobic surface. Thermoplastic insert part and injection mold
design of base plastic cover were performed to produce cost effective hydrophobic surface part.
An optimization process of part thickness for thermoplastic insert part was performed with
transient thermal analysis under silicone over-molding process condition. Structural thermal
analysis of silicone injection mold was also performed to obtain uniform temperature condition on
the surface of micro-patterned mold core. Super-hydrophobic surface for the silicone injection
molded part with thermoplastic insert could be verified from the measurement of contact angle. It
was shown that the averaged contact angle was over 140°.
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CTE = coefficient of thermal expansion
C, = specific heat

p = density

k = thermal conductivity

v = Poisson’s ratio

P = point of measurement

q = heat flux

t, = thickness of base insert part

t; = thickness of silicone part

T = initial temperature

#), Injection Mold (AtZ3 &), Curved Thermoplastic Insert (FHE7tAY 2AME),
ver-molding (2H = 4)

M 2] 24X (liquid silicone resin, LSR)T Al
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Previous shape(t,=0.5mm)
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(Silicone Over-molding Area)
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Flow hesitation |
due'to part thickness |
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Final model of gate design

Autodesk

Fig. 1 Designed shape of thermoplastic insert part for
silicone injection over-molding (tb=500 m,
ts=500 1m) and effect of gate location on filling
pattern for thermoplastic insert part
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Upper mold
T_mold=185°C

111

Tttt

Lower mold
T_mold=185°C

Fig. 2 Schematic diagram of LSR injection over- molding
on thermoplastic insert part

Table 1 Mechanical properties of thermoplastic insert

Properties Value Unit

Density(p) 1.288 g/c
Specific heat(Cp) 1,717 | JkgT
Thermal conductivity(k) 023 | W/mT

Elastic modulus(E) 2,280 MPa
Poisson’s ratio(v) 0.417 -

Coefficient of thermal expansion(CTE) | 7.3e-05 1/C
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Fig. 3 Effect of thermoplastic insert part thickness on

variation of transient temperature for the top

surface of insert part at global center point
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Fig. 4 Effect of thermoplastic insert part thickness on the
conversion of liquid silicone rubber top and
bottom surfaces
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Laser machining direction

Fig. 5 Laser machined surface of core block and result of
micro pattern
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Fig. 6 Designed silicone injection mold with curved
thermoplastic insert and result of thermal
analysis for silicone injection mold with

cartridge heater; (a) Layout of core block, (b)

Heater cartridge layout and thermal response
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Fig. 7 Silicone over-molded specimen and SEM image of
replicated micro-pattern
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Fig. 8 Contact angle vs. measured position number and
image of contact angle
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