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Development of Micro mold with Electroplating Ni for Injection
molding
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ABSTRACT

An injection molding is necessary to mass-product for micro-nano system, so micro-nano mold must be
developed for injection molding. The micro-nano mold has precision and strength to overcome a surround of

injection. So in this paper, two methods were used. First, after etching the Al,

Ni was electroplated in etched Al

The other, LIGA method was used. A temperature and thickness of Ni are important factors in these methods.
So after fabrication, the simulation was processed to find optimal thickenss of Ni and temperature.

Micro mold (F}¢o]322 E=
A8)
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), Electroplating (M 7]%F), LIGA (&]7}), Injection molding (A}&
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Electrolyte including Ni ion

Fig. 1 Process of Al-Ni mold
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Table 1 Simulation by temperature

Properties Condition
Dimension of mold 20%20%x60 (m
Thickness of coated Ni 10
Seed layer 1 m
Dimension of etching part 2x2%5 m
Applied pressure 800 MPa
Mold coherence 2500 MPa
Temperature of mold 100~500T

Table 2 Simulation by coated thickness

Properties Condition
Temperature 300TC
Thickness of coated Ni 8~20 (m

Table 3 Simulation of all Ni mold

Properties Condition

Temperature 100~500T

Thickness of electroplated Ni | 50 um

Table 4 Material properties of Al, Ni

Al Ni
Young's Modulus (MPa) | 7.7x10* | 2.21x10°
Poisson's ratio 0.3 0.3
Density (kg/sm’) 23x10™° | 8.9x10™
TCE (1/K) 2.32x107 | 1.19x10°

* TCE - Thermal Coefficient of Expansion

Table 5 Material Property of Epoxy

Al
Young's Modulus (MPa) 7.7%10*
Poisson's ratio 0.3
Density (kg/um’) 2.3x10"
TCE (1/K) 2.32x10°

140

3.2 2o cfst Algajo|M

A EY ol o AT o] o] HAUh
Fig. 2%} Fig. 3& 300TCY 2%oA9 Ex=o ¥y
defel digh 2&S JERd Aol

EE 2EE 300C FAE 3t A 48 &
Fig. 39] shatEet Zo] 713t & A $-9 Aol
o Ho AyEE 4 AR 219 1% "voly
Hd 9 232 334 MPav}l UokA FE P o)
2 BAE) ol Bl 99 AlE: ZA A
HEE 1% vHez A9 F &S B

Fig. 2 Displacement in case of 300C

Fig. 3 Stress in case of 300T
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Fig. 5 Relationship between stress and temperature
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Fig. 6 Displacement in case of 15 ym

Fig. 7 Stress in case of 15 m
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Surface Stress by Coating thickness
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Fig. 9 Relationship between stress and thickness
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Fig. 10 Displacement in case of 300T

Fig. 11 Stress in case of 300T
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Fig. 14 Displacement in case of 300C

Deflection of mold surface when injecting
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Fig. 15 Deflection of mold surface when injecting
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