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The Cutting Characteristics of Rotary Tools Using Regression Analysis

Min-Jae Maeng’, Sung-Min Jang*

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.
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Table 1 Specification of Rotary Tool

Holder 25x25mm
Bearing NMB L-1680 HH
Insert Tip RCMX 200600 UF1
Spec' — s .
Inclination Angle 0" ~ 60
Grade K20
Shaft STC 11
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Table 3 ANOVA for cutting force

souce| S |DOF| vV | Fo | F | P Com(ro'/g’)“t'on
A |16680| 2 | 8340 |17.30|410|0001| 19.87
B |22865| 2 |11433|23.72|410|0000| 27.23
C [7610| 2 | 381 | 079 |410|0481| 09
D |20587| 2 |102.94|2135|4.10]0000| 2452
Ax B |3271| 4 | 318 | 170 | 348 |0227| 39
Ax C |14968| 4 | 3742 | 7.76 | 348 |0.004| 1782
Error | 4821 | 10 | 482 5.74
Total |839.53] 26 100
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Fig. 4 Mean effect plot for S/N ratio

Fig. 4= Z42F AojRlAtel i 38 dad 2
710 thigk At SN grel AxtE yEkd Aeoltt

Fig. 4l yehd XY Azl ARl
SINFl= S7Hehth. ey Aap&me) dapziolrt 5
7Febd SINWl= gt o)¥ e date A 4
2w Halzlo|rl MArEe] mE 7]2e] AAbo]
=3 °‘7<1°}* A& & F Atk s} Hi = o|F%
= 0.05mm/revell Al 0.lmmirevE F7Fe w S/NHIZ}
Zasgr) ol$& =7 Al 0.2mmirevE Z71EHEA
SINBIZ} 543] S7kete 4 %S dehla itk o]
23t AP A= Marshalleh Shawol] ©J3] Eig |
FaEA g Aoz AgH

- 17 -



ERA, AR

ANA7V 23| A A4D, Ads

52 EMHAHEI|of CHEt EME D}

Table 4= XEHAZ7o e SHAATG QAAES]
wEAEe Ui s B4t yepd E4HEA
(ANOVA)oltt. o714, F= HATAZFSZ QA9

[5EE YET

Table 4 ANOVA for surface roughness

Source S |DOF| V Fo F P Cont(roi/lg)l.nion
A 21.065| 2 |10.532 | 1.59 | 4.10 | 0.251 5.73
B 22551 | 2 |11.276 | 1.71 | 4.10 | 0.230 6.1
C 125 2 6.25 | 0.95 | 4.10 | 0.421 34
D 13354 | 2 |66.771 | 10.11 | 4.10 | 0.004 36.33
AxB | 37.650 | 4 | 9.412 | 1.42 | 3.48 | 0.295 10.2
AxC | 74151 | 4 |18538| 2.81 | 3.48 | 0.085 20.2
Error | 66.077 | 10 | 6.608 17.9
Total | 367.53 | 26 100
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