TIEFPET | AU 2003 EANSUL =L pp.460~465

A Study about an estimate about

machining accuracy of High Speed Machining

C. M Lee*(Changwon National Univ)), S. P Ryu'(Graduate School Changwon National Univ.),W. J. Chung™ (Changwon National Univ.)
1. Y. Jung™ (Changwon Natiorel Univ), T. 1. Ko™ (Yewngnam Univ)

Abstract
High-speed machining is one of the most effective technology 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 and an

estimate about machining accuracy of high-speed machining.
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Table 1 The Specification of Experimental Equipment
and Cutting Condition

Vertical Machining Centers
Machine Tool (ACE-MS500, DAEWOO Heavy
Industries & Machinery Ltd)
Spindle Speed(rpm) 10000, 12000, 14000
Feed per
0.1,02,03
tooth(mm/tooth)
Depth of Cut(mm) 0.1
Pick-Feed(mm) 0.15
Cusp Height(mm) 0.001
HSM 2 Ball Endmill
Tool .
Diameter : ¢ ¢
Workpiece STD11(HrC45)
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Table 2 Factors and levels for first experimental
machining according to RPM and feed per tooth
( Depth of cut : 0.lmm )

Factor Level
Sign Factor Unit 1 2 3
A RPM rpm 10000| 12000| 14000
B |Feed per toot|mm/tooth| 0.1 0.2 0.3

Table 3 Factors and levels for first experimental
machining according to RPM and feed per tooth
( Depth of cut : 0.lmm )

Factor Level
Sign Factor Unit 1 2 3
A RPM rpm 10000| 12000| 14000
B |Feed per toot|mm/tooth| 0.06 0.08| 0.1
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Table 4 Surface roughness analysis of variance

Source S ) v Fo F(0.10) | F(0.05)
A 0.07917 2 0.03959 | 1.55363 | 4.32 6.94
b B 0.01887 2 0.00944 | 0.37035 | 4.32 6.94
@5°) E 0.10192 4 0.02548
T 0.19997 8
A 001243 2 0.00621 | 1.20999 | 432 6.94
¢ B 0.311373 2 0.05687|11.07395 | 4.32 6.94
oy | _E_Jo02054] 4 [0.00514
T 014670 8
A 0.03480 2 0.01740 { 1.32992 | 4.32 6.94
d B 0.6068 2 0.03034 | 2.31914 | 4.32 6.94
sy [_E Jos233 | 4 [o01308
T [0.14780 8
A 031539 2 |0.15770 | 1.70541 | 432 6.94
¢ B 0.67938 2 0.33969 | 3.67360 | 4.32 6.94
) E 0.36987 4 0.09247
T 1.364649 8
A 0.01096 2 0.00548 | 0.57664 | 4.32 6.94
f B 0.00293 2 0.00147 | 0.15437 | 4.32 6.94
(s [_E 003801 4 000950
T 0.05190 8
A 0.16253 2 0.08127 | 2.31902 | 4.32 6.94
g B 0.00509 2 0.00254 | 0.07259 | 4.32 6.94
@oy |_E_[014017] 4 [0.03504
T 0.30779 8
A 0.00579 2 0.00290 | 0.32290 | 4.32 6.94
h B 0.08484 2 0.04242 | 4.73079 | 4.32 6.94
@#5%) E 0.03587 4 0.008%97
T 012650 8
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Fig. 5 Surface roughness according to measuring

(Linear part)
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Fig. 6 Surface roughness according to measuring

(Curve part)

Table 5 Surface roughness analysis of variance tab

section)
Source S [ v Fo F(0.10|F(0.05
A 0.08721 2 0.04361/0,69130| 4.32 | 6.94
B 0.18842 2 0.09421(1,49349| 4.32 | 6.94
E 0. 25232 4 0. 0630¢
T 0.52795 8

Table 6 Surface roughness analysis of variance t

(slope section)

Source S ) \ Fo F(0.10|F(0.05
A 0.01083] 2 [0.00541| 1.47485| 4.32 | 6.94
B 0.03001] 2 ]0.01501)| 4.08812| 4.32 | 6.94
E 0.01468) 4 |0.00367
T 0,05552| 8
¥ A : RPM -B : Feed per tooth -E : Error T ! Sum
-S : Variation -¢ : Degree of freedom -V : Me

squared
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