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Fig. 1 Textured diamond cutting tool fabricated by FIB
irradiation and subsequent heat treatment. (a) SEM
image of the rake face of the textured diamond cutting
tool. (b) Enlarged image of the texture measured by
AFM.

Fig. 2 Comparison of the cutting forces while machining
aluminum alloy with non-textured tool, textured tools with
perpendicular, and parallel directions.

Fig. 3 SEM images of cutting chips generated while
machining aluminum alloy using (a) non-textured tool, (b)
textured tools with perpendicular direction.
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Fig. 4 Change in the thrust force while machining
aluminum alloy with non-textured and textured tools,
plotted as a function of the depth of cut.

O, YHABIZL BT 7 AF v IZ X DEEDOEIC
DUNVCHRRT L7e, B 4 1380iAA % 0.5~4.0 pm OFEFH T
kg7 &0, B )/iThsb, UHAAZD 1 um LLF D5
T, ZOFITOTINTH D, UHAHLD 2 pm LA EIZ72
D& TIAF I LDEN R KTz, RIRITE
WTC, 77 AF w1 ZUIN RS 1 um B ET) 6 1R
LTW5%, UHABDNEREMHTIET 7 AF ¥ BT
DEEBBOTNTHY . ZIRBBLAUIT VW, THAZAK
XL RDETT I AT ¥ LHEIM BT 2846 1Y
MU, EOEBRR BN LB Z D, LLEOFERL Y,
IMTHALE T 7 ZAF ¥ DRE SOBMRICE T, 208
FIIRE LSBT D EnbroT,

B 5%, 77 AF ¥ DigEZ{b w7z & 2 OUIHEHT
ET L WVEBEBIRECTH D, PHIFIEL, NiP T D, 7
I AF % IPWNTNOEETH, UHERGIS LO9 <l
BRI NS T, T AT Y DIRIZE>TED
BHRITZEE L. WA 1.2 pm OBEITR/ N E o1, Th

Fig. 5 Changes in the thrust force and friction coefficient
at various widths of textured tools with perpendicular
direction.
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Development and its application of ultra-precision cutting tools

fabricated using focused ion beam

Processing Technology Section; Noritaka KAWASEGI and Takaaki SHIMIZU

We developed textured single crystal diamond tool to improve machining performance at ultra-precision machining. The

textures, which had pitch of several micrometers and depth of several tens of nanometer, were fabricated utilizing the focused

ion beam irradiation and subsequent heat treatment. The effects of the texture shape and machining conditions on the

machinability of an aluminum alloy and nickel phosphorus were investigated. The texture decreased the cutting force due to

the corresponding reduction in the friction on the rake face. The texture effect dependence on the direction differed from the

work material, and the lower cutting forces were achieved when the texture was perpendicular to the chip flow direction for

both materials. The texture effect changed by the relation between the sizes of machining and texture.
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