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The Cutting Characteristics of Rotary Tools Using Regression Analysis

Soung-Chun Shim™*, Sung-Min Jang**, Min-Jae Maeng***, Joon-Ki Chung****

][ Abstract !

This paper deals with the study of feasibility of rotary carbide tools in the machining of aluminium alloy. A rotary tool
holder was designed and manufactured for this work. Experiments were performed using Taguchi methods and regression
analysis to analyse the influence of various factors and their interactions on the cutting characteristics of rotary carbide tools
during machining. The cutting force is influenced the most greatly at the inclination angle. The surface roughness is influenced
distinctly at depth of cut. It deduced an equation to predict cutting force and surface roughness. Hence, it could be concluded
here that the proposed model agrees with the experimental data satisfactorily.

Key Words : Rotary carbide tools(2E}2|7}ulo]=30), Aluminium alloy(¥5F9)%$Ha2), Taguchi methods(ChERWH),
Regression analysis(2] 7J54}), ANOVA(Analysis of variance, EALEA), Inclination angle(7A}2h)
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Fig. 2 Rotary tool holder
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Fig. 3 Schematic of experimental setup
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Table 1 Independent variables and their levels
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Level 1 0.05 15 100 0.1
Level 2 0.1 30 200 0.2
Level 3 0.2 45 400 04
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Sowce] S |DOF] Vv {Fo | F | P C°“t('}}:;’“°“
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Error 48.21 10 4.82 5.74
Total | 839.53| 26 100
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Fig. 4 Mean effect plot for S/N ratio
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Table 3 ANOVA for surface roughness

Sowce] S |DOF|] Vv | Eo | F | P C°“‘('}},’)“ﬁ°“
A | 21065 2 | 10532] 159 | 410 |0251] 573
B | 22551| 2 | 11.276] 171 | 4.10 |0.230 6.1
c | 125 | 2 | 625 | 095|410 042 34
D 133.54] 2 66.771{10.11 | 4.10 {0.004 36.33
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Total | 367.53| 26 100
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Fig. 5 Mean effect plot for S/N ratio
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Fig. 6 Comparison of experimental vs. predicted
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Fig. 7 Comparison of experimental vs. predicted
surface roughness
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