sl 5L

Bz AU YA A14B A25 (19979 24)
Journal of the Korean Society of Precision Engineering Vol. 14, No. 2. FEBRUARY. 1997.

A holohEE B0l oI5 AlREe] A

2%

718 A8

’

EI)

—

=
54

A7

7'**’ A_i H-Ad***

[

A Study on the Precision Cutting Characteristics of Al-alloy by
the Diamond Tool with the Straight Cutting Edge

Ki-Hyun Yu*, Chin-Yong Cheong*, Yong-Ki Kwon**, Nam-Seob Seo***

ABSTRACT

This research intends to gain the sight for the qualitative characteristics of precision cutting by using
the CNC lathe with a mono-crystal diamond(MCD) tool having a straight cutting edge.

As an absolute value of tool- setting angle becomes smaller, the surface roughness has improved. We
knew that according to : each of the machine tools and cutting edge radius, there exist a proper mini-
mum feed and depth of engagement for improving the surface roughness. This results suggest that the
proper values of feed and depth of engagement are about 11-15um/rev. 10im, respectively.

Key Words: Tool Setting Angle(ZT-2A7), Mono-Crystal Diamond (MCD, @23 tjolo}lZE),
Straight Cutting Edge(&4 A9l), Precision Cutting(32713)
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Table 1 Experimental apparatus

-] PUMA 65 turret type(DAEWQOO)
KISTLER 9257A

CNC Lathe
Tool dynamometer

Charge amplifier KISTLER 5001
A/D converter FPGA ASIC controfier
486 computer CPU 80486
Surface roughness tester Mitutoyo Surftest-201
SEM HITACHI X-690

Metal microscope QLYMPUS MF-TR

o] 44 AH4E FTEEAY F+E 4] 98
A(igE 4A, ARsged, Fig. 29404 (a)e 49
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Fig. 2 (a)Experimental device setup and (b)tool shape
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Table 2 Chemical compositions of Al alloy (2024)
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Table 3 Cutting conditions

Cutting speed (m/min) 200, 400

Feed rate (m/rev) 2,5, 8 10, 11, 17, 23, 28, 35, 40

Depth of engagement (um) 3, 10, 17, 24, 25
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Fig. 3 The effect of feed and tool setting angle on the roughness
(V=200m/min, d=25 #m)
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Fig. 4 The effect of tool setting angle on the cutting force
(V=200m/min, f=10#m/rev, d=25¢m)
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Fig. 5 The effect of depth of engagement and feed on the
roughness (V=400m/min, 6=0.09")
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the roughness (V=200m/min, §=-0.1°)
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Fig. 7 The effect of feed on the cutting force
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