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A Study on the Effects of Cutting Resistance

and Surface Roughness in Turning

Shin Keun Ha® , Lee Gun Joon™

Abstract T{ =)

The purpose of this study was to determine the effects of various cutting conditions on the
cutting resistance and surface roughness of material in turning operation using a carbide tool.
The workpiece materials were the carbon steel SM20C and SM45C. The results of this study
are summarized as follows!

The cutting force decreases as the feeding amount and cutting depth decrease and the cutting
speed increases. In order to obtain a proper surface roughness to each material, it is desirable to
set the feeding amount as 0.059mm/rev, the cutting depth as Odmm and the cutling speed as
270m/min for SM20C, while setting the feeding as 0.059mm/rev, the cutting depth as 0.6mm and
lthe cutting speed as 270m/min for SM45C.
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Table 1 Chemical composition of test matenals

Wosiu’on
Metal C Mn Si P S
\,
SM 20 C 0.19 0.53 0.26 0.024 | 0.025
SM 45 C 0.45 0.64 0.18 0.021 0.03
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B Age 98t A7 50mm, Zo] 155mm¢<l
SM20C ¥ SM45C e §8& Ayke] F%o|
Dial Indicator2 Centerg %o} 2738 Center
Drilling® % Tail Stock Center2 *|*]3}HA
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Fig. 1 Specimen dimensions
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HoAglel A ARG R HATI T VRN
T Insert KT250 (CNMG 120404 KA, Korea
Tungsten Mining Co., Ltd)& AdA3I}Few 1
2L Table. 29 #219] Tool holder= PCLNR
2020 K12 (Korea Tungsten Mining Co., Ltd) &
# A YL Table 37 e},

Table 2 Specification of tip

Tip shape d t Nose radius | C/B Type
Dis d
1;::)\.0n 12.7mm | 4.76mm 0.4mm YA S KA

Table 3 Specification of tool holder

T Clamping | Insert Entering | Clearance | Version
e
P System Shape Angle Angle

PCLNR | Hole Diamond %’ 0 Right
2020 K12| Clamping 80"
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Table 4 Specification of experimental equipments

No Name Description of specification

1 | Lathe » Model ¢ TIPL-4
- Swing : 400
- Spindle speed : 45 - 1800 (12step)
- Feed rate : 0.059 - 0.627 (32step)
- Product @ Seail Co.

2 1 Tool - Type @ 925788

Dynamometer) + Vertical component @ 10000 N
» Radial component @ 5000 N

» Axial component @ 5000 N

+ Product @ Kistler Co.

3 | Charge + Type © 5019A 140, 35VA
Amplifier » Product @ Kistler Co.
4 | Surface - Detector @ No. 178-350

- Driving/display unit @ No. 178-207
Tester «Range : 05um - 250 m

Roughness

+ Product © Mitutoyo Co.
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Table 5 Cutting conditions for the experiment

Feed rate Depth of cut Cutting speed

(mny/rev) ( mm) ( mVmin )
0.059 0.4 80
0.104 0.6 130
0.139 0.8 180
0.185 1.0 270
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