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Development of Forming Technology for Micro-pyramid pattern
by using Micro-indentation
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Fig. 1 Schematic of Micro-Forming System by using PZT Actuator

Fig. 2 Schematic of Micro Vickers Diamond Indenter & SEM
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Table 1 Experimental Conditions

Workpiece
Tool

Electroplated Nickel (t=0.5mm)

Micro Vickers Diamond Indenter

-500V
90 tm
0, 20, 40, 60 /m
Sine, Square
1, 10, 20, 30Hz

Operating Voltage
PZT Actuator Moving Stroke

Initial Gap

Input Signal

Input Frequency
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(a) 1Hz operation (b) 30Hz operation

Fig. 3 Force Curve at O ym initial gap

(@) Sine signal (b) Square signal

Fig. 4 SEM Images of Micro-pyramid with 60 /m initial gap &
30Hz operation



Sine 2139} Square A5 & Ao Fup=e] W3t}
Initial Gap o] W& F 3} 7} 7] 2fo]lg Lolr gttt

Sine A1& 2 5ol Fig. 59} Fig. 6 o] eI ule}
Zol dAA o R F47F 10~20Hz AtoldlA] feo] 7Hg A
Al wrASk=1], Initial Gap ©] 0 gm, 20 gm, 40 gm, 60 m% W
3}3tel whe} 87N, 5.4N, 3.2N, 16N ¢ 3o] wragglon, 1
o wel 7FEE-9 FAAXE 72 um, 56.5 pm, 43.7 tm, 29.5 um

2 YUEdE & F Ao
W Square A1E PEY Aol Fu47)t 30Hz B

[e)
o
TARFE FAH R ol o A BASH, Initial Gap
©] 0 um, 20 zm, 40 ¢m, 60 ym= A3}k ulz} 7.2N, 5.6N, 3.2N,
14N ©] o] g om, 1o wpel 7hE5-9] A% 66 um,
57.5 ym, 43 /m, 28.5 m®= eSS Fig. 7 3 Fig. 8 5 S3lA

o & 9lrt.

Fig. 5 Force with Frequency at Sine signal

Fig. 6 Diameter with Frequency at Sine signal

Fig. 7 Force with Frequency at Square signal

Fig. 8 Diameter with Frequency at Square signal
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Fig. 9 SEM Image of Micro-pyramid pattern array
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