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Assessment of Cutting Performance for SM45C
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This paper provides a review of the performance for SM45C using the CNC lathe.

Under the constant cutting area, the tool wear for large feedrate is more than the small feedrate,
and the progress goes more rapidly as the cutting speed is increased. This is caused by the friction
between the workpiece and the bite. The average cutting force increases as the feedrate increases, and
decreases as the cutting speed increases. This is because the effective rake/shear angle becomes
smaller as the feedrate becomes larger. The higher is the cutting speed and the aspect ratio (the ratio
for depth of cut to feedrate), the lower is the cutting force and the surface roughness. Also, for the
optimal selection of the cutting conditions, many experimental graphical data were obtained. That is,
the cutting force, the tool life, and the surface roughness were measured and investigated as the
depth of cut and the feedrate changed. And the size effect was examined as the depth of the cut

Keywords : Cutting Force(HAH), Tool Wear(Z7vHd), Surface Roughness
(EWAAY)), Size Effect(N45 &), Aspect Ratio(Z3H])
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Table 1. Specifications of experimental apparatus

Apparatus Name |Manufacturer Model
ECOSTAR-2
CNC Lathe Hwa-Cheon | (3000 rpm)
(7.5 kw)
DC Charge . MD-1031,
Amplifier Baldwin 6 CH.
Oscilloscope Iwatsu SS-5702
Tool Dynamometer Kistler 9251A
A/D Converter PC PLC-714
LABCARDS
Tool Microscope Mitutoyo T™-101
SEM Amray 1830 I D4
Insert Type SNMG12408
. SM45C
Workpiece ( ¢ 50-80)
Bead Stock  Chuck Vorkpiece Tail Stock
Bite Tp
Tool Relder
Teol Dyssmomater
l Charge l l”“! [Potier]
plifie (ot ]

D Cenverter

Fig. 4 Schematic diagram of experimental set-up
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Table 2. Experimental cutting conditions for tool life

Cutting Condition Group | I | D |I| V| V| VI

Cutting Speed(m/min) 70 120 | 170
Feed Rate(mm/rev)  |0.05| 05]0.05 05 005! 05
Depth of Cutmm) | 20|02(20|02[20/02
Cutting Area(mm®) 01 01 01

Table 3. Experimental cutting conditions for size effects

Cutting Depth of Cut Cutting

Feed Rate Area .
Speed (mm/rev) Cut (mm?) Conditions

{m/min) (mm) Group
0.1 0.05 A
0.15 0.075 B
170 0.5 0.2 0.1 C
0.25 0.125 D
0.3 0.15 E
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Fig. 5 Terminology of tip wear
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Fig. 6 Cutting forces vs. cutting speed
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Fig. 7 Specific & averaged cutting force vs.depth of cut
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Fig. 8-1 Comarision of cutting forces according to cut-depth variance
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Fig.9-1 Comparison of cutting forces according to cut-depth variance
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Table 4. Experimental data according to the conditions(I-VI)
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Conditions
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Surface

Roughness( zm) | 20| 32 [ 11| 18 | 75 | 17
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