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

Manufacturing condition is one of the most important factors in precision manufacturing. In this
study, we optimized minimizing the Z vibration acceleration using RSM(response surface methodology)
by table of orthogonal array. RSM was well adapted to make the analytical model of the minimum
vibration acceleration and enable the objective function to be easily created and a great deal of the
time in computation to be saved. Therefore, it is expected that the proposed optimization procedure
using RSM can be easily utilized to solve the optimization problem of manufacture condition.
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— A A N Vi VALx  VALy VAL
| Mespouse Soxiace Wiocel 1 Surfice Approimstion [—1 (mm) (mm) (pm) (mm/min)  (dB) (dB) (dB)
1 025 2 300 80 103 108 107
- Lo S Metbiod 2 025 5 750 200 106 108 110
i= 1 RAppearnetion Baiynooosl 3 025 8 1200 320 108 110 116
) 4 063 2 300 200 104 109 112
Fig. 3 Response surface methodology 5 063 o 750 320 105 109 116
6 063 8 1200 80 107 110 117
3.2 MAH4 U RpH|IEE 701 2 750 80 104 109 111
Foixl AAQFY el AR w-ggk Ato]e] Al 8 1 5 1200 200 107 112 121
Ag Fa] flg AFAEH o R 3-Ee] EATES 9 1 8 300 320 109 112 118
ARgste] Hrp A 3o AYow RkgHHes FAT% 10 025 2 1200 320 106 109 111
T Stk 11025 5 300 80 106 109 107
12 025 8 750 200 105 108 110
Table 1 Design variable and level 13 0.63 2 750 320 105 110 114
- Level 1 ) 3 14 063 5 1200 80 107 109 115
Sztdo.;l depth of cut(mm, A) 025  0.625 1 15 063 8 300 200 106 108 113
Axial depth of cut(mm, Ay) 2 6 N 16 1 2 1200 200 107 m 117
Spindle speed(rpm, N) 300 750 1200 11 5 300 320 109 112 119
Feed rate(mm/min, Vi) 80 200 320 18 1 8 750 80 108 108 114
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Table 3 ANOVA for Z axis VAL
Factor S z vV Fo P

Radial depth of cut  128.722 2 64.361  48.96 0
Axial depth of cut 29.307 2 14.654  11.15 0.004
Spindle speed 53.231 2 26.615 20.25 0
Feed rate 42.122 2 21.061 16.02 0.001

Error 11.832 9 1.315
Total 17
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Fig. 5 Illustration of factor effect for Z-axis VAL
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Fig. 6 Response surface of Z-axis VAL according to N and

Table 4 Optimum solution comparison of reference and

optimum model

Vi

Model Reference  Optimum
Factor
Radial depth of cut(mm, Ae) 0.25 0.25
Axial depth of cut(mm, Ay) 2 2
Spindle speed(rpm, N) 600 760
Feed rate(mm/min, Vi) 240 80
Z-axis VAL(dB, VAL;) 109.60 107.53
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