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Optimum Working Condition of Surface Roughness

for End-Milling Using Taguchi Design

S. J Lee’, H J Bae', T. O. Jun”, H. S. Park”

ABSTRACT

End-milling have been used i the industnal world because it is very effective to the manufacture of
mechamical parts with vanious shape. Recently the end-mulling processing 15 needed the high-precise technique
with good surface roughness and rapid fime in awrerafl, automobile part and molding industry. Therefore this
study camied to decide the optimum cutting conditton for surface roughness and rapid manufacturing time using
design of experiment and ANOVA. From the results of experimentation, surface toughness have an effect on
cutting direction, spindle spzed and depth of cut. And then the optimum condition used Taguchi design is upward
cutting in cutting dirsction, 600rpm in spindle speed, 240mm/min feed rate, 2mm in axial depth of cut and
0.25mm radial depth of cut. By using design of experiment, it is effectively represented shape characteristics of
working surface in end-milling.
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Fig. 1 Photo. of vertical machining cerger
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Fig, 2 Schematic diagram of termperature deferminabon

22 é-'?gms‘zwm 18

284 ’i Hy "’ﬂ
'z's‘*””ll %214
ziof 7 B '{3 sy

R AT
BEE AL,

=S

e P oy

B ondejals ey

HE FEe :
Wols /MR dAswa, 48
MEfe] FhE 1 JelM 7) ?_}7}4:— 4
- 1 Table 1o viERASY
29 BTH-FEA H?‘* )7 2

RE olfabe) 4
v;\“,;rdq olew FhZo

Pz, 3 How chart for expenment design

Table 1| Experimental conditions

Level
1 2 3 4

Up- | Dowre
ward | ward

Spindle speed (pm) | 300 | 600 | 900 11,200
Feed rate (nunimin} &0 | 160 | 240 | 320
Axial depth of aa (o)
Radial depth of cut{imy | 0.2

Factor

Cutting direction
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Fig. 4 Interval for swface roughness(Ra) of
sxpenment condition

Table 2 ANOVA for surface roughness of factors

Factor S Y v Fo P
Cutting direction | 4.4888 4.4888|14.39: 0.001

Rpm 2.9760 0.9920, 3.18 0.049
 Feed 0.6292 0.2097, 0.67; 0.580
Axial depth of cut | 0.2880 0.0960| 0.31! 0.819
Radial depth of cut] 31148 1.03831 333! 0.043

Error 561421185 0.3119
Total 171109} 31
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Fig. 5 Interval for temperature of experiment condition

Table 3 ANOVA for cuthng temmperature of fuctors

Factor N V] 14 F. P
Cutting direction = 16618/ 1 | 1061.8| 3.70| 0.070
Rpm [3253.0) 3 | 44177 9.83] 0.000
Feed 8080.0| 3 | 2693.5] 6.00| 0.005
Axial depth of cut [14713.6) 3 | 4904.5110.92! 0.000
Radial depth of cut 7067.01 3 1 23557 524] 0.009
Error 086,51 18! 4493
Total 52862.51 31
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