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Evaluation of the Shape Accuracy of Tuming Operations
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Abstract This paper describes the changes of shape accuracy in workpiece materials depending on the turning
clearance angle. The experiments started from choosing three workpiece materials, SM45C(machine structural carbon
steel), STS303(stainless steel) and SCM415 (chrome-molybdenum steel). The experiments showed specifically how
features of selected materials changed when they were processed with diverse machining depths, 0.1 mm, 0.2 mm
and 0.3 mm, with various negative angles, 0.0°(-6.0"), 0.3°(-6.3") and 0.9°(-6.9°), and called cutting edge inclination
starting from a fixed rotational speed, 2,500 rpm, focusing on the feed rate, 0.07 mm/rev and 0.10 mm/rev. The results
of the accuracy of processing, cylindricity, deviation from coaxiality, etc. were compared using the graph and table.
The accuracy of cylindricity in the order of degree 0.0° — 0.3° — 0.9° depending on the workpiece materials showed
the best cylindricity when it was 0.9°. In conclusion, the accuracy improved in specific degrees irrespective of the
quality of the materials when the bite negative angles increased. This means that workability improved in these
experiments. In addition, the processing shape changed depending on depth of the cut and feed rate.
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[Fig. 2] Drawing of cylindricity and analysis of tolerance
[Fig. 3]&

[Fig. 11 Definition of cylindricity tolerance zones
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[Fig. 4] Metering scheme of coaxiality tolerance zones
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[Fig. 3] Definition of coaxiality tolerance zones
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[Fig. 71 3D measuring machine(Sigma-785N)
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[Table 1] Circularity testing machine specifications

Circularity Measurement
Range of Measurement (EC 1800)
Rotation Accuracy 0.04 m
Hight of Measurement 0.0006 mm
Tolerance of Eccentric Range 5mm
Tolerance of Slope Range 1
Max. Hight 545 mm
Outter Dia. 321 mm
Max. Tool Diameter 368 mm
Max. Workpiece Diameter 510 mm
Max. Workpiece Weight 40 kg
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[Fig. 9] Experimental material of SM45C

[Fig.

[Fig. 11] Experimental material of STS303
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[Table 2] Material properties

Materials
Specific gravity [g/cc]
BHN
RHN (B Scale)

Max. tensile strength [MPa]
Yield Stress [MPal
Young's Modulus [GPal
Poisson’s ratio

SM45C
7.85
170
86
585
505
205
0.29

SCMA415
785
197

STS303
8
160
83
620
240
193
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Workpie| Feed = 0.07 mm/rev(10~) Feed = 0.10 mm/rev(10™)
ce 0.Imm | 02mm | 0.3mm | 0.lmm | 02mm | 0.3mm
M| 6 Al B| A| B| A| B| A| B| A| B| A| B
g | 007 30| 267| 59| 354 94|9.70 3.7|3.07 41270 93|3.79

M
P - > 4103 68223 36374 58983 26| 211 7.1{2579 44|3.09

5
2 Cl o9l 53[650| 66[670 7.1|299 54| 200 35|207 6.1|293
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09 43| 240 37|313 72| 949 27| 289 96| 53| 47| 355

a~aZ20owm

oIS : %13 0071 67| 306 | 45| 263 52| 341 30| 233 57|22(0 72|28
D 48,8956
Max : 0.0047 (6)

Min : -0.0021 (11)

53[ 271 66(29] 65(273 68| 2.1§ 36| 261

[Fig. 12] Cylindricity value of round test3D measurement machine
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