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Comparison of the Surface Roughness according to the
Workpiece Materials of Tuming Operations

Dong-Keun Park', Joon-Seong Lee"
lDept. of Mechanical System Engineering, Kyonggi University
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Abstract The turning clearance angle changes the machining characteristics. In this study, three workpiece materials,
machine structural carbon steel, chrome-molybdenum steel and stainless steel, were examined. The experiments
revealed how the features of selected materials changed when they were processed with machining operation. To find
the surface roughness of workpiece materials, the workpiece materials, which have a higher tensile strength, showed
a much better surface roughness in the surface roughness tester. Moreover, the process feed rate was compared
between 0.07 mm/rev and 0.10 mm/rev. When the process feed rate was 0.07 mm/rev, the surface roughness has
superior results without reference to the quality of the materials. According to this research on the turning clearance
angle, the best roughness value was observed when the quality of the materials were 0.9°, whereas the worst
roughness was observed when quality of the materials was 0.3".

Key Words : Workpiece Materials, Feed Rate, Surface Roughness, Turning Operation
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[Fig. 1] Arithmetic mean roughness
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[Fig. 2] Ten point average roughness
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[Fig. 3] CNC turning center SKT200 series

[Table 1] Kosaka SE-3500 specifications

Model Contents
Type KOSAKA SE 3500
Standards JIS(2001/94/82), DIN, ISO, ASME, etc
range Z 600 pm X : 100 mm
Measuring | magnification [Z @ 50~500,000 X : 1~5,000
speed 005 ~ 2 mm/s
7 traverse range 250 mm
Recording Free layout

[Fig. 4] Stylus type surface roughness tester
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[Table 2] Material properties

Materials SM45C | SCM415 | STS303
Specific gravity [g/cc] 735 735 8
BHN 170 197 160
RHN (B Scale) 86 92 83
Max. tensile strength [MPal 535 731 620
Yield Stress [MPa] 505 330 240
Young’s Modulus [GPal 205 206 193
Poisson’s ratio 029 0.29 025
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[Fig. 6] Standard of insert holder DCLN 2525M-12
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[Table 3] Measurement data of R,

‘Workpiece Ra(Arithmetic mean roughness)
Material | Depth Feed = 0.07 Feed = 0.10
0.1 057 | 056 | 051 | 093 | 1.03 | 094
SM45C 0.2 059 | 058 | 057 | 08 | 1.02 | 09%
0.3 062 | 057 | 057 | 093 | 094 | 096
0.1 049 | 060 | 046 | 091 | 1.04 | 086
SCM415 0.2 055 | 061 [ 048 | 090 | 105 | 088
0.3 056 | 061 [ 053 | 091 | 1.07 | 090
0.1 059 [ 056 | 057 | 090 | 099 | 083
STS303 0.2 060 [ 055 | 058 | 090 | 096 | 0.8
0.3 060 | 056 [ 058 | 091 | 096 | 089
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[Fig. 7] Ra on different materials

[Table 4] Ra on sequential total method

‘Workpiece Ra
Material | Depth Feed = 0.07 Feed = 0.10
0.1 3 5 7] 15 51 2 4] 11
SM45C 0.2 3| 5 6] 14] 40| 9| 2| 4| 15| 37
0.3 11 5] 5|11 51 4 2] 11
0.1 81 1| 9| 18 61 1| 9 16
SCM415 0.2 8| 1| 9| 18 54 5 1| 8| 14| 45
0.3 71 2 9] 18 6 1| 8] 15
0.1 21 5 3] 10 71 3| 8] 18
STS303 0.2 21 7| 4| 13| 37 6| 3| 7| 16| 51
0.3 3 7| 4] 14 6 2 9] 17
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[Fig. 8] Rz on different materials
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[Table 5] Measurement data of Rz

‘Workpiece Rz(Ten point average roughness)
Material | D Feed = 0.07 Feed = 0.10
01| 250 3.26 274 405 431 334
SM45C | 02| 297 321 3 468 4.35 390
03| 372 379 3.33 4.31 417 424
01| 289 347 240 401 4.32 329
SCM415 | 02| 268 3.23 2.46 378 4.29 349
03| 27 377 3.22 4.01 443 375
01| 292 3.10 305 364 4.28 371
STS303 | 02| 302 3.01 3.03 393 4.27 334
03| 290 3.20 2.87 413 4.36 386

[Table 6] Rz on sequential total method

‘Workpiece Rz(Ten point average roughness)
Material D Feed = 0.07 Feed = 0.10
01| 8 2| 7| 17 41 2| 6| 12
SM45C 02| 7| 3| 1| 11|36 1| 2| 6] 9| 32
03| 3| 1| 4| 8 3| 4| 4|1 11
01| 6 1| 9| 16 5( 1 9] 16
SCM415 02| 8| 2| 9/ 19| 51| 8] 3| 920 53
03| 9| 2| 5| 16 71 1| 9| 17
01| 5| 3| 4| 12 8| 3| 7| 18
STS303 02| 5| 5| 4| 14| 47| 5| 3| 7| 15| 48
03| 7| 6| 8| 21 6 2| 8| 16
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[Table 7] Measurement data of Ra on angle

Workpiece Ra(Arithmetic mean roughness)

Material 5] Feed = 0.07 Feed = 0.10
007 057 0.59 062 093 0.86 093
SM45C | 0.3°| 056 0.58 0.57 1.03 1.02 094
09 051 0.57 0.57 094 0.9 0.96
007 049 0.55 0.56 091 0.90 091
SCM415 | 03| 060 0.61 0.61 104 1.05 1.07
09| 046 048 0.53 0.86 0.88 0.90
007 059 0.60 0.60 0.90 0.90 091
STS303 | 0.3 | 056 0.55 0.56 099 0.96 0.96
09| 057 0.58 0.58 0.88 0.89 0.89

[Table 8] Measurement data of Rz on angle

‘Workpiece Rz(Ten point average roughness)
Material 2] Feed = 0.07 Feed = 0.10
00" | 250 | 297 | 372 | 405 | 468 | 431
SM45C 03| 326 | 321 379 | 431 435 | 417
09" | 274 | 354 | 333 | 384 | 390 | 44
00| 28 | 268 | 271 | 401 | 378 | 401
SCM415 03| 347 | 323 | 377 | 432 | 429 | 443
09 | 240 | 246 | 322 | 329 | 349 | 375
00| 302 [ 290 | 364 | 393 | 413 | 413
STS303 03| 310 | 301 320 | 428 | 427 | 436
09" | 306 | 303 | 287 | 371 384 | 386
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[Fig. 10] Ra of STS303 on angle
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[Fig. 13] Rz of SCM415 on angle
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[Fig. 14] Rz of SCM415 on angle
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