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Machining of Micro Pyramid Sturcture using Elliptical Vibration Cutting
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Fig. 1 Cutting structure generating elliptical vibration

TAE QA 2A dFrEAlIe0s1) I o4 YA 2 g
(C1010)& AH&-3l3 o™, 3% = Al(Kistler 9256C) = AAM=l &
Z7gste] HalA el WslE B3I, SEM o2 JFE A A S
—Lejar getdv)g o e s wEshal CC oF BVC 7Fed
< vl ussith

Fig. 2(a) oF 22 B9 v-&5 o2 7 d&H o s 71
T TAES 90° A 02N T o] FHaS WA
5 UA g W Fde 3S sk Fig. 2()2t 2ol w3k
ExEo] gl A Beke] vghv= iRl T e 5 Aok
7)ol V-5 7+9] 747 (feed interval)S ZE o 24 wein|=
P 4 aE Abolo] 1HAS AT k. o9k 22 vA
WS 71Es7] 913k 7129 W o= d S = (electroforming)
e o8 F UAN, ol x7] FAF Hl&o] BWe] ==

EE A2 3 (photo lithography) &7 o] Z 3}, 3t o]
FA ] w27 (masking) & 83} ol A (etching) 4 & ILH]§
Aag 3740 Baslirt olol] Whste] HAEFAE o] &5te] Hfo]
a2 F3 goket S 7K E A FRES AR 4 ki
st FoE A& FHA77] A8 e wyeleta &

% gk

(a) V-grooves (b) Pyramid structures

Fig. 2 Machining of successive V-grooves and pyramid structures
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(a) Conventional cutting (b) Elliptical vibration cutting
Fig. 3 Comparison of pyramid structure(material of workpiece :
Al6061, depth of cut(d) : 20um, feed interval : 68um, feed
speed(vy): 5mm/s)
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(a) Conventional cutting (b) Elliptical vibration cutting
Fig. 4 Comparison of shapes of chip produced by CC and EVC (material
of workpiece : Al6061, d : 20m, vi: 5mm/s)
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Fig. 5 Comparison of primary cutting force between CC and EVC
(material of workpiece : Al6061, d : 20um, vi: 5mm/s)
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(a) Conventional cutting (b) Elliptical vibration cutting
Fig. 6 Comparison of pyramid structure (material of workpiece : Nickel,
height of pyramid : 20um, width of pyramid base : 28um, v;:
5mm/s)

(a) Conventioal cutting (b) Elliptical vibration cutting
Fig. 7 Comparison of pyramid structure (material of workpiece : C1010,
height of pyramid : 27,m, width of upper face : 27,m, v¢: 10mm/s)
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