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ABSTRACT

High speed machining(HS8M) technique is widely used in the appliance, automobile part and mold industries,
which has many advantages such as good quality, low cost and rapid machining thwe. but it also has problems hke
ool break, smooth tool path, and so on. In particular, small size end mill is easy 10 break, se it must be changed
before interrupting operation. Generally, the tool life of small size end mill is effected by the milling conditions
whose evaluated parameters are spindle, feedrate, and width of cut. The experiments are carried out by full factorial
design of experiments using an orthogonal array.

This paper shows optimal combination and mathematical maodel for tool life, and the ‘analysis of
variance{ ANOVA) is employed to analyze the main effects and  the interactions of these milling parameters and  the
second-order polynomial regression model with three independent variables is estimated to predict wol Jife by
muitiple regression analysis.

Key Words : High speed machining (A5 ZFE), Small size end mill (57 458 7)., Tool life (37 1),
Factorial design(.2. 9111y, ANOVAGE 3540, Regression model( 3 7] 5.9y
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Table | Factors and levels of cxperiments for ool fife

Level
- i 2 3
Factor & sign
Spindlerpr} A 22,000 25.000 28000
Foedoimin B ({24} S0 1600
width ef cufmn) C 013 0.2} (.29
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Table 2 Orthogonal arvay table for factorial design

No. Factor Tool fife
experiment A B C {minutes)
1 i } 1 113
2 ! i 2 6H6
3 i i 3 28
4 i 2 } 105
3 1 2 2 38
6 ] 2 3 22
7 1 3 { 101
8 i 3 2 26
9 1 3 3 9 |
in 2 | 1 138
i) 2 | 2 73
12 2 ] 3 49
3 2 2 i 128
14 2 2 2 5
13 2 2 3 38
16 2 3 | 108
17 2 3 2 24
I8 2 3 5 | » |
19 3 | | 110
20 3 | 2 57
21 3 j 3 28
22 3 2 | 150
23 3 2 2 67
24 3 2 3 33
25 3 3 1 139
26 3 3 2 31
27 3 3 | 3 T
Table 3 Analysis of variance table for tool life
b ¢ v ¥ P
A R86R.7 2 4344 5.8 0.024
B 2130 2 1650 1271 0.001
C 40063 .4 2 20032.7 239.06 G000
A B 8330 4 2088 249 | 6.099
B C 1005.0 4 2513 3.00 | 0063
o 10036 12 838
Total | 439099 26
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Fig. 2 Interaction effect of factors for tool lite
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Table 4 confidence interval of population average

lower value

122.73

upper value

147.05
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Table 5 ANOVA of multiple linear regression model

S [ vV F P
Model 30132 3| 13044 | 4427 0.000
e 6778 23 293
Total 43910 26
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Table 6 ANOVA of second-order regression model

5 ¢ v F r
Model 39606 S|OT92E 2639 | ooon
@ 6303 24 300
Fotal 43910 | 206
3 99%*»!0\1* f-2l shrhar bk

1 7)

w3 o]
vyl

Yl w
gl elel

4. HE
B ol M

) gl 4 -

& olgalo) Walstol vhg

1 sha Rl AAA R slatel 7
Fat 1B 3
of d&&

o, olol uw}

IR

W

2. Bpdedol gk ‘ 51, o]
of wfgh mulyral o =

“‘6"%0% Aol rn oy
J}t}oﬂ oH] R 7] 215}
2 o;] E-* ?]_ :6{ "] y
SR b S R B R R .53-! &}
of MEHEG d¥E smb} 3] 7]

%2

1. Lim, P. Jang, D. K., Lee, H. K., Yang, G. E.,
"High speed machining of cavity patiern  in
prehardened  mold  using the small size  tool”,

Journal of Korean Society of Precision
Vol. 21, No. 1, pp. 133-139, 2004.
2. Bac. H. L, "Analysis Working

improvement of surface Roughness on high speed

Engineering,

of factors  for

end-milling” Journal of Korcan Society of Precision

Engineering, Vol. 21, No. 6. pp32-39, 2000.
3. Choudhury, 1. A, El-Baradic. M. A. "Tool-hfe
prediction model by design of experiments for

turning high strength steel (290BHN)™. Journal of

Materials  Processing No. 77 pp.
319-326, 1998,

4. Park, S, H., "Morden Design of

pp. 303-329, 2001.

Technology,

Experiments”,
Minvongsa,



