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Chip Breaking Characteristics of Cold-Drawn Free Machining Steel
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{ Abstract |

|

parameter, chip breaking index, Cs has been adopted.

feed rate.

[n this study, to assess chip breaking characteristics of cold-drawn free machining steels, a newly developed non-dimensional
And for comparison with free machining steels, chip breaking
characteristics of conventional carbon steels were investigated. Properly controlled chips were produced with the Cg value
of 0.05~0.2, regardless of steel types. In case of cold-drawn free machining steels, however, cycle times of chip breaking
are relatively shorter than those of conventional steels. And properly controlled chips were obtained from wider range of
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(a) Before chip breaking (b) After chip breaking

Fig. 1 Chip curl radius.
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Table 1 Chemical composition(wt%) of workpiece materials.

C Si Mn p S
Bi-S 0.040 0052 1.200 0.081 0.312
Pb-S  0.080 0.004 1.110 0.079 0.303
$s41  0.160 0.218 0.562 0.013 0.015
SM20C 0.273 0.221 0.514 0.033 0.029
SM45C  0.427 0.218 0.679 0.011 0.015
Groove(R1 7mem) —Back Wal

0 25mm

i

i
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Fig. 2 Photograph and section view of the insert used.
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Table 2 Cutting conditions and lathe specifications.

Cutting conditions

Cutting speed Depth of cut Feed rate
(m/min) (mm) (mm/rev)
0.07, 0.15, 0.24
100, 200 2 0.30, 0.35, 0.45
0.54
Lathe specification
Model MECCA-3
RPM 20~4500 rpm
Power 7.5 HP (5.5kW)
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Fig. 3 Chip diagram for (a) v=100m/min and
v=200m/min.
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Fig. 5 Chip breaking cycle time, TB(ms) vs. Feed rate,
fimm/rev) of cutting (a)v=100m/min (b)v=200m/min.
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