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The Effect of Shape accuracy on Cutting force and Tool temperature
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Table 1 Instruments and specifications
Instrument Company Specification
Turning machine HWACHEON Hi-ECO 10
Dynamometer Kistler 9257B
Charge amplifier Kistler S011A
Shape accuracy tester Optacom VC-10
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Fig. 1 Shape and dimensions of test specimen

Table 2 Cutting condition and cutting temperature

Cutting conditions Tool temperature
Run . .
Cutting Depth of | Cutting
order speed Feedlgse]) cut time ATy AT,
[m/min] [mm] [min]
1 250 0.05 0.5 1.21 4.9 4.2
2 50 0.15 0.5 2.01 7.2 6.5
3 250 0.15 1.0 0.40 5.0 4.1
4 50 0.05 1.0 6.02 8.9 8.8
5 50 0.05 0.5 6.02 4.9 4.6
6 250 0.05 1.0 1.21 7.3 6.4
7 50 0.15 1.0 2.01 13.9 12
Table 3 Cutting force
Run Start Stop Total

order| Fx Fy Fz Fx Fy Fz Fx Fy Fz

39.72 1 27.94 | 827 |39.05]|26.94 | 7.56 | 38.17 2693 | 7.34
81.21 | 35.37 | 10.41 | 83.67 | 37.67 | 10.67 | 82.75 | 36.79 | 10.66
177.97| 50.27 | 48.31 [175.69| 48.64 | 48.53 |174.73| 49.16 | 46.55
60.83 | 184 | 16.0 | 57.78 | 16.46 | 11.53 | 58.7 | 17.2 | 14.12
39.05|12.74 | 8.61 [29.99| 9.38 | 438 |32.05|10.35| 6.29
75.96 | 30.74 | 24.37 | 75.06 | 28.98 | 23.36 | 74.68 | 29.54 | 23.51
183.95| 73.44 | 44.79 [192.43| 74.19 | 48.42 |189.07| 73.63 | 47.01
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Fig. 2 Coordinate and temperature position of cutting force
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Fig. 3 Shape accuracy of run order 2
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Fig. 4 Cutted test specimen

Table 4 Comparison of measured shape accuracy

30 60 90 120
Ri
un order [mm] [mm] [mm] [mm]
1 0.028 0.048 0.073 0.109
2 0.027 0.064 0.108 0.169
3 0.033 0.07 0.098 0.14
4 -0.014 0.003 0.006 0.019
5 -0.006 -0.001 -0.026 -0.024
6 0.017 0.044 0.067 0.102
7 0.0047 0.101 0.149 0.2
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