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The purpose of this study is to investigate the relationship between the surface
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CAD/CAE/CAM system was measured through experiments. The optimal level for each factor was
Effective machining considered, and the most effective factor was evaluated using the Taguchi
Toolpath method(one of DOE). In this study, the machining conditions to obtain a
Surface roughness particular surface roughness based on the measured value were derived.
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Fig. 1 Flow chart of research

Fig. 2 PowerSHAPE™ and PowerMILL™ S/W
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Table 1 Orthogonal array using the Taguchi method
A B C
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Table 2 Machining conditions

No. RPM Feed rate (mm/min) | Step over (mm)
1 13000 200 1.5
2 13000 190 1.4
3 13000 180 1.3
4 12000 200 1.4
5 12000 190 1.3
6 12000 180 1.5
7 14000 200 1.3
8 14000 190 1.5
9 14000 180 1.4
AdAR S ARt °*0}E71 2J3] DEFORM™-3DE E3)
AN st 2 201K AYstol wlamstuat stlck
%4 MINITAP149] T4 4715 53] Table 13} 2 A
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Fig. 3 Model of tool shape
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Fig. 5 Mesh generation for analysis
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(c) Mesh 0.8 mm
Fig. 7 Torque-time curve for cutting force
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Fig. 8 Graph of cutting force-mesh
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Fig. 9 Torque-time curve for cutting force in experiment No.2
(mesh 0.7 mm)
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Fig. 10 Torque-time curve for cutting force in experiment No.4
(mesh 0.7 mm)
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Fig. 11 Torque-time curve for cutting force in experiment No.7
(mesh 0.7 mm)
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Fig. 12 Torque-time curve for cutting force in experiment No.8
(mesh 0.7 mm)
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Fig. 13 Torque-time curve for cutting force in experiment No.9
(mesh 0.7 mm)
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Fig. 14 Graph of cutting force-machining conditio

Table 3 Response table for S/N ratio

Level RPM Feed rate Step over
1 -56.41 -58.13 -58.62
2 -58.88 -57.45 -56.84
3 -55.71 -55.42 -55.54
Delta 3.16 2.71 3.08
Rank 1 3 2
Table 4 Response table for average
Level RPM Feed rate Step over
1 690.6 8254 856.7
2 880.7 747.4 717.2
3 618.1 616.6 615.6
Delta 262.6 208.8 241.1
Rank 1 3 2
Table S ANOVA for the S/N ratio
DF | Seq SS | Adj SS | Adj MS F P
RPM 2 16.5765 | 16.5765 | 8.2882 | 40.27 | 0.024
I;:te: 2 | 119478 | 11.9478 | 59739 |29.03 | 0.033
(s)g 2 | 143215 | 143215 | 7.1608 | 3479 | 0.028
Error 04116 | 04116 | 02058
Total 43.2574
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Table 6 ANOVA for the average

DF | Seq SS|Adj SS|Adj MS| F p
RPM | 2 | 110346 | 110346 | 55173 | 49.72 | 0.02
Feed 2 | 66789 | 66789 | 33394 | 30.09 | 0.032
rate
Step 2 | 87899 | 87899 | 43949 | 39.6 | 0.025
over
Error | 2 2220 | 2220 | 1110
Total 267253

Fig. 15 Workpiece model for investigation surface roughness
using PowerSHAPE

Fig. 16 Tool path generation using PowerMILL
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Fig. 17 Setup menu of machining conditions

Fig. 18 Simulation of cutting process using ViewMILL function

of PowerMILL
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Fig. 20 Photo of surface roughness measuring instrument
(SJ-310)
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Fig. 21 Surface roughness according to rpm, step over and feed
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