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A Study on the Improvement of Machining Accuracy in High Speed Machining
using Design of Experiments

B. D. Kweon'(Mech. Eng. Dept., Changwon National Univ.), T. J. Ko(Youngnam Univ.)
1. Y. Jung, W. I. Jung, C. M. Lee(Changwon National Univ.)

ABSTRACT

High-speed machining is one of the most effective technologies to improve productivity. Because of the high
speed and high feed rate, high-speed machining can give great advantages for the machining of dies and molds. This
paper describes on the improvement of machining accuracy in high-speed machining. Depth of cut and feed rate are
control factors. The effect of the control factors on machining accuracy is investigated using two-way factorial design.

Key Words : High-Speed Machining (12%:7}3), Surface Roughness (X7 % 7)), Design of Experiments
(2@ A ), Two-way factorial design (01U M=)
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Fig 1. Modeling of sample

a s Ade] a&E Folv) 8 Fig 12 A4
Mg sz AP, ¢ 12-BA=EE o] &3t
F7bES 130 AAEA

AFARNHGE AL AA A AYEM = Fig 2
o} o} A 2hzZol(Depth of cut)g} olEFEHE
Atz MA B, F53H 5= 16,000rpm 2 F
ok 2 Ao Agd FHE 4FE
T2 7} 27H01 ¢ 6-Ed=To]i,
UFolE  0AE AMgatTt. A =FEL
0.15mm, Cusp 101 0.00lmmZ 3t CAMTOOLE
o] &38te] NC-code® 43 3Hth.

Z+ Q1A}e] 32 Table 13} Zo] AAsIAT) o]
FEE @A g durd oz Wol A EEE &
oty AFENE Y5HE ALY ¥ dgst
dtod Table 201 29l &M 2 AAjshdeh a2 &
2k Ak 7bFA A &S B A 75 (HPCO)E AR
gko] ZhEstATt hE AELE 43 JHEsksl oy Tl
oje} BH& 43 F 137 Ao AAsHch ¢

r_>;L -m m}m
=
ol

A A

L

o]} }\1 ol 3t

T3z 2o M HakE AlHE 331 &

i3

% ol B3tel AT AE S, HEENS
FALEAE ol B5ol FHAUREHR LR

10 o

__
..1 i
ox

Ni
©
x
z
L]

[ o145 a5z 19 ]

Y
2gle) v of

[
|
3
'
'
]
1
i
|
t
'
|
)
|
I
Aol dgst 5
1
|
1
}
)
)
}
]
[}
1
1
1
t
J
'

&

<

[ dasgaa |

L

v
BEEEEEEEI

y
IEEEEEELEECN &
Fig 2. Flow chart for Design of Experiments

Table 1. Factors and levels

Factor Level
Sign Factor Unit 1 2 3
A | Depth of cut| mm 0.1 0.2 0.3
mm/min | 3200 | 6400 | 9600

B Feed rate

Table 2. Machining sequence

No.
LYy 213]4]slel7]81]9
Factor
A Ll 2133|2312
B 13131312 2 1
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Table 3. Analysis of variance table for surface

roughness(slope=30° , Upward cutting)

S @ V Fy | F(0.05)] F(0.01)
A10.012141] 2 0.006070|1.62270 6.94 18.0
B10.067879| 2 10.033940]9.07243 6.94 18.0
E|0.014964] 4 10.003741
T10.094984| 8

Table 4. Analysis of variance table for surface
roughness(slope=30° , Downward cutting)

S ¢ |4 Fy | F(0.05)} F(0.01)
A10.001218] 2 [0.000609| 0.125 6.94 18.0
B0.090983| 2 10.045492]9.33637 6.94 18.0
E [0.019490| 4 ]0.004873
T]0.111692] 8
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(Linear interpolation)
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Fig 4. Machining error in Z-direction of cach
run, (NURBS interpolation)
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Fig 7. Confidence interval of B;
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Fig 8. Confidence interval of B;
(slope=30° , Downward cutting)
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