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A Study on Roughness Characteristic about Rotational Accuracy Variation

Ki Beom Park*, Won Jee Chung’, Choon Man Lee™

| Abstract I

In general, the radial error motion of a machine tool spindle system is effected on the accuracy of the parts to
be made. This paper presents in milling process an investigation into spindle rotational accuracy effects on surface
roughness of processing parts. We experimented the effects on spindle rotational accuracy in milling process by cutting
AL 7075 workpiece at various rotational speed. In order to analyze the effects of rotational accuracy on surface
roughness, we proposed the method using iSIGHT's RBF Approximation. The proposed method can be used for
anticipating the surface roughness when some spindle rotational accuracy experiments could be done in milling process.

Key Words : rotational accuracy(3]4 A4 %), surface roughness(Ed #27]), iSIGHT’s RBF Approximation(iSIGHT 2] RBF
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Fig. 9 Surface roughness-cutting speed curve

Table 2 Result of experiment

Table 1 Experiment design | ot ngszz aifz)cuhsr Ra Rz
Run Rotational Depth Feed rate order rotational accuracy surface roughness
order Speed[rpm] (mm) (mmy/tooth) (um) (um)
1 2,000 5 0.1 1 19.84 5.14 15.56 | 0.180 | 0.992
2 4,000 5 0.1 2 18.49 5.60 12.61 0.134 | 0712
3 6,000 5 0.1 3 18.48 4.14 13.07 | 0.138 | 0.730
4 8,000 5 0.1 4 16.62 3.94 11.04 | 0.136 | 0.730
5 10,000 5 0.1 5 16.03 9.91 10.56 | 0.179 1.044
6 12,000 5 0.1 6 12.99 423 9.50 0.181 0.993
7 14,000 5 0.1 7 18.32 6.37 12.82 | 0177 | 0992
8 16,000 5 0.1 8 14.89 6.00 1028 | 0.149 | 0.814
9 18,000 5 0.1 9 14.89 5.10 11.80 | 0.166 | 0.907
10 20,000 5 0.1 10 11.26 6.48 8.96 0.152 | 0.803
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Fig. 10 Approximation of RBF model

Table 3 Experiment vs approximation

Ra | Rz Ra | Rz

pm | Experiment Approximation(um)

(um) etror error
5,000 | 0.147 |{ 0.813 | 0.149 | 1.3% | 0.802 | 1.3%
7,000 | 0.145 | 0.783 | 0.147 | 1.4% | 0.791 | 1.1%
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(a) 5,000rpm

(b) 7,000rpm

Fig. 11 Input and output RBF model(5,0001pm, 7,000
pm)
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