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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.
Depth of cut, feed rate, spindle revolution and cutting
force are control factors. The effect of the control
factors on machining accuracy is discussed for the
results of surface roughness and machining error in
Z-direction for the high speed machining of STDII.
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Table 1 The Specification of Experimental Equipment
and Cutting Condition

Vertical Machining Centers
(ACE-M500, DAEWOO Heavy
Industries & Machinery Ltd)
10000, 12000, 14000
3200, 6400, 9600

Machine Tool

Spindle Speed(rpm)

Feedrate(mm/min)

Depth of Cut(mm) 0.1, 0.15, 0.2
Pick-Feed(mm) 0.15
- Cusp Height(mm) 0.001
HSM 2 Ball Endmill
Tool
Diameter : ¢ 6
Workpiece STD11(HRc45)
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Table 2 Factors and levels for first experimental
machining according to depth of cut and feed

rate ( RPM : 14000rpm )
Factor Level
Sign Factor Unit 1 2 3

A |Depth of cu| mm 0.1 ]0.15| 0.2
B Feed rate {mm/min | 3200 | 6400 | 9600

Table 3 Factors and levels for second experimental
machining according to feed rate and spindle
RPM ( Depth of cut : 0.lmm )

Factor Level
Sign Factor Unit 1 2 3
A RPM rpm 10000{ 12000| 14000
B Feed rate |mm/min | 3200 | 6400 | 9600

oA AFE zt 2ANA Aabg AJHE 33
9 ZA7|(PRISMO 7, ZEISS)E o8&t 71 &
e 2435953, /MEEHE TUZT7|(Surftest
SV-600, Mitutoyo)E ©]-&3&to] FAAFFEUAZ
7)(Ra)E ¥ 2.3 =(pick feed) ol A A3}

® Fig 19 A1\ dls] ¥ 5 A(KISTLER
9256A)2 A&t dald g A5

34924 2 84

31 A2 ol9t o] EEHEE nad HFAY

datgolg ol$HEE AT AP
HHEo]l gl olduiAEE HEde 438 2
stgich 2gn BAEAME ol &ste] Aatziolst

-330-



ojE&HE7t BAAAT Y vlAE dFE #4549
Fig. 3%} Fig. 4= 7rEAEY AAF 2T 4
T SAAAE JAZE ek

F—_‘_‘- AMER AXMTNL 2%

3EQAEE 75)-5].0:1 0131 LHRE

o T F2 AAE AU &

ig. 29 YetisiTh

o o {m 32 Hr {1 o
el f‘-{n:
b
o
) LN
o r&

4
X
™
ML
o o

. . - - - - - Ll - =

& (e sjiessjandfesnjeaunieon|Bal n @

f e d ¢ b a

Feed direction

i h g

Fig. 2 Measuring point

Fig. 37} FigdE BW dutAd oz o4 71354
Q AFubak A (Upward Cutting)A] 7] Z2to] Yo}
31, &t aF A A(Downward Cutting)A] 8 2to] Qo

T 5A4E vshilzn o e EdsE 2 hE
2k grol A} ¢ 35m A= FEF HFEARE
et ol A A7VeM e AULE AFHR
o 4 JdEigh sHEaA0 GAAYde B
8tal 2% 7HE AMgkel A ved AL kE ¥
To Apol, 7bFAA 9 EEA, /HFEF 9 Wt F
o] 4% VAV A4dth £, 7tFEAd o
gt ke 22t Aolg BRYS & 7 U oE
Hatgol o o] &xo] JFRE JERH A
Al FTUEE FAF] el dd¥oz F
Tol@EuErt dolUdA mZgeirgrEe ¥
a7t ATy B 4 Aok 281, 2% HF

O Fead 3200
— 001

A Fesd 8400 Q Feed 9800

- WA 015 -~ =< RN 02

0.0%

o

&
2

&
2
Machining ervor in Z-direction { mam )

Measuring point

Fig. 3 Machining Error in Z-direction according to
Cutting Condition (Linear Part)
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Fig. 4 Machining Error in Z-direction according to
Cutting Condition (Curve Part)
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Table 4 Surface Roughness Analysis of
Variance Table
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% - A : Depth of Cut - B : Feed rate - E : Error
-T : Sum - S : Variation - V : Mean squared
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Fig. 7 Machining Error in Z-direction according to
Cutting Condition (Linear Part)
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Fig. 8 Machining Error in Z-direction according to
Cutting Condition (Curve Part)
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