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A Study on the Precision Cutting Characteristics for Different Cutting
Edge Radii in Ductile Material

Ki-hyun Yu*, Yong-ki Kwon**

{ Abstract }

and the surface roughness of the workpiece.

tungsten carbide tool.

Crystal Diamond(PCD, ©}4 g che]ol2

This paper deals with the precision cutting characteristics of mono-crystal diamonds, poly-crystal diamonds and tungsten
carbide tool on ductile material. The cutting tests were carried out under various uncut chip areas and 20um depth of
engagement. The machinability in precision machining was discussed from the viewpoints of the normal cutting forces

As the feed rate decreases, the normal force difference for cutting edge radii appears to be large. In various cutting edge
radii, the surface roughness difference when cut the copper which is ductile material than the aluminium alloy is large. As
the same cutting condition, the hardness value on cut surface with the diamond tool appears to be smaller than that of the
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Table 1 Experimental apparatus

CNC milling SYSTEM 100L

Tool dynamometer KISTLER 9257A

Charge amplifier KISTLER 5001

A/D converter FPGA ASIC controller

586 computer Pentium process

Surface roughness tester Mitutoyo Surftest-301

Hardness tester Digital Micro Hardness Tester

(MXT-CX7)
Metal microscope OLYMPUS MF-TR
Dialgauge 1/1000mm
Fig. 1M e & A43dM Abed 48344 2 44 &
HofF3m 9l
586°C
| head
program
47D Input
converter []
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charge E
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Fig. 1 Experimental device setup
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Table 2 Chemical compositions of Al alloy (2024)

Heat
Cu | Mg | Si Fe | Zn | Th Cr | Al | treat
ment
38 | 12 0.3
0.50 | 0.50 0.15 | 0.10
~ ~ ~ rest | T4
max | max max | max
49 | 18 0.9
Table 3 Geometry of Tool
Tool rake angle relief angle nose radius
MCD 0° 5° 0.8mm
PCD 0° 5 0.8mm
wC 0 5 0.8mm

A2 BREte] AseEg A0 BReT T

geAse] nRaa DAniae Holdel nyaAL.
HaAE nEA7 F Imel 3PEAE 2E Tl A
oA g olgalel AlTEe) AL A T ¥ol
Ag 2Pen. BPdsd 37E Faske Table 4
o 9t zzte AAzREe Z2add 44e ¥ AF
BE Sael 4A2HS ONCUYe] Hujol FRUAE
Fgsigt, Aol fadE w3 AAEe TFEUA
of slal vlAg 452 ehtn olie Tl 32718 A
G 229 ¥ A/DAMHE AR TE AR AP
EEEERIECRR-BEER DEPEEENL R

Table 4 Cutting conditions

Cutti d

utting ﬁpee 10
(m/min)

F t
ced rate 10,20, 30
(um/stroke)

Depth of t
epth of engagemen 20
(um)
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Fig. 2 Cutting force versus feed (Al 2024)
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Fig. 3 Normal force versus feed (Al 2024)
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Fig. 4 Cutting force versus feed (Cu)
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Fig. 6 Surface roughness Rmax versus feed (Al 2024)
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Fig. 7 Surface roughness Rmax versus feed (Cu)
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Fig. 8 Surface roughness Ra versus feed (Al 2024)
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Fig. 10 Surface hardness Hv versus feed (Al 2024)
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