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Optimum Working Condition of Side Wall End Milling
Using Response Surface Methodology
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ABSTRACT

Working condition is one of the most important factors in precision working. In this study, we

optimized

the vibration acceleration of working progress direction using RSM(response surface

methodology) by table of orthogonal array. RSM was well adapted to make analytic model for
minimizing vibration acceleration, created the objective function and saved a great deal of
computational time. Therefore, it is expected that the proposed optimization procedure using RSM

can be easily utilized to solve the optimization problem of working condition. The experimental

results of the surface roughness and vibration acceleration showed the validity of the proposed

working condition of side wall end—milling as it can be observed.
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Table 1 Design variables and levels

Design. variable Level 1 2 3

Radial depth of cut(mm, 4.) 0.25 | 0.625 1

Axial depth of cut(mm, 4,) 2 5 8
Spindle speed(rpm, N) 300 750 1200
Feed rate(mny/min, V) 80 200 320

Fig. 3 Design variable
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Fig.4 Vibration acceleration autospectrum of 18th 13 195 256 787 0.17
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Fig. 7 Result of response optimizer

Table 5 Optimum solution and result

Model Optimum. | Experiment

Design variable {predict) | (validation)
Radial depth of cut(mm, 4,) 0.479
Axial depth of cut(mm, A4,) 2.0

Spindle speed(rpm, N) 349.361

Feed rate(mm/min, V) 111.134
X-axis \(zrnrlix;]a/tslon ac’cgzleranon 132.8 121
Y-axis zflll};rnz}tslon ajcileratlon 905.8 198
Z-axis \(/Ltirrrzli/t;gn jcceleration 988.9 31
Surface roughness(mm, Surf) 0.14
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