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(b) The minimum uncut-chip thickness
must be larger than the tool edge radius.
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(¢) The minimum uncut-chip thickness
can be smaller than that of the case(a).

Fig. 1 The effect of the tool edge radius on
the minimum uncut-chip thickness
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Table 1

CNC Lathe
Tool dynamometer

Experimental apparatus

PUMA 6S turret type
KISTLER 9257A
KISTLER 5001

FPGA ASIC controller
CPU 80486

Mitutoyo Surftest-201
HITACHI X-650
OLYMPUS MF-TR

Charge amplifier
A/D converter
486 computer
Surface roughness tester
SEM
Metal microscope
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Fig. 2 Experimental device set up

Table 2 Chemical compositions of Al alloy (2024)

Cu | Si Mg | zn|Cr|Fel|Ti|al| Hea
treatment

38 1050| 1.2 | 0.3 |0.10]/050]0.15 . T4

~4.9|max | ~18|~0.9 | max |max | max res
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Photo 1

Shape of the cutting edge
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Table 3 Cutting conditions

Welocity (m/min)
Feed rate {m/rev)

200, 400
2, 5, 8, 10, 11, 17, 23, 29, 35, 40 |

Depth of cut () 3, 10, 17, 24
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Photo 2 SEM photos of the machined surface (x<700)
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Fig. 5 Effect of feed rate on the
surface roughness
( V=400m/min, 9=-0.01°)
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Fig. 6 Effect of the depth of cut

on the surface roughness
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Fig. 7 Effect of feed rate on the
cutting force
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Fig. 8 Effect of feed rate on the
cutting force
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