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Fabrication of micro structure mold using SL.S Rapid Prototyping

Hong-Jin Yoo, Dong-Hak Kim, S. W. Jang* and Tae Wan Kim**
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lithography W& o]&3ld =8 A&t ek £ AFelr= SLS(Selective Laser Sintering)® RP(Rapid Prototyping
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Abstract By this time, a mold with nano size pattern was produced using a fabrication of X-ray lithography method
and in a m icro size’s case it was produced using fabrication of Deep UV lithography. In this paper, we produced mold
with 400 pm depth pattern using a new technology of SLS(Selective Laser Sintering) Rapid Prototyping method. In
addition to enhance strength and thermal stability, we produced Ni structure with a thickness of 300 /m on a surface of
mold using electro forming method.
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Fig. 1. Schematic of microstructure fabrication methods
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Fig. 2. Design of the DuraForm PA mold
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Table 1. Properties of DuraForm PA

Table 2. Condition of Ni forming fabrication

Powder property Value Condition Value
MSDS DuraForm Polyamide Anode 99.9 % Ni
Specific gravity 097 pH 45-55
Powder density 0.59 g/em’ Temperature 50C
Average particle size 58 pm J pulse 80 mA/cm®
Particle size range, 90% 25~92 pm Javg. 40 mA/em?
Melting point 184°C Duty ratio 50 %
Part property(SLS processed) Value Frequency 100 Hz
Tensile strength at yield 43 MPa Growth rate 0.6 wm/min
Tensile modulus 1517 MPa Agitation performed
Tensile elongation at break 8 %
Impact strength(otched zod) | 216 Jm Table 2= =334 27 Jepich Ni £39] &
Chemical resistance Alkalines, hydrocarbons, = 3 AT 25 ddEd 9 VA7) Wil
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Table 3. Surface
material quality

roughness for alignment angle and

Material condition New powder Old powder
Alignment angle 0° 5° 0 5°
Ra(um) 6.64 8.20 741 9.28
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Fig. 3. Pattern depth of Duraform PA mold(new powder,

alignment angle : 0°)
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Fig. 4. Pattern depth of Duraform PA mold(new powder,

alignment angle : 5°)

50

-200 4

-300 4

Pattern depth{um)

-400 4

-500

o 4

70
Pattern distance(mm)

Fig. 5. Pattern depth of Duraform PA mold(old powder,

alignment angle : 0°)

T
50

100

"

-200 4

Pattern depth(um)

-400 4

y T T T
10 20 30 40

o+

Pattern distance(mm)

Fig. 6. Pattern depth of Duraform PA mold(old powder,
alignment angle : 5°)
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Fig. 7. Thickness of Ni mold

Fig. 8. Image of DuraForm PA and Ni mold
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