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Environmentally Conscious Machining Technology
by using High Speed Machine Tool
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Abstract

Recently, environmental pollution has become a0 significant problem o industey and many
resparches have  been  nvestigated in order o preserve  the  environment,  Environmentally
conscious machining  and  technoelogy bave more and more  important position in machining
process, In the milling process, the cutting Toid has greatly bad infloence on the environmenl

[n this study, the machinability swch as ool wear, surface rooghness and surface profile was
investipated i the machining of blade partst 120 steeld using the culting Tod, compressed cold
air and ol mist ete,. also, the productivity and the surface wpopraphy was improved by using
new erd mill toed considering ool materinl and shape.
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Table 1 Chemica properties of WC-Co material
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(b | 852|123 005 L2 005 L0 | 01

far Conventional too] wiia)
(b Develogusd tool wiiah

232 TTYYE 54

gANsY #HAAETe HAE B, Hgs
daal vlde] e Y4E Sogesy g
25 FHEEE 2R e gl

Ed A=Y =lft nrpEa] A=y gt
sl Fags ZtEwne] elgg dLazz] 8
#le]  FHAMHRake anglelzl Sy B ZH(Dhsh
anglebi D dkojol §ic), Falzbe gdido R
HFzZto] feeli), Fig. 204 vlEld wisl 3he]
Aalgg) Fotel o f dAdds FotEvs o
#led B~ 1272 HAyaluco =4 YUy S
£ gdutden g AUrs= TTvkdod 2 3
g vAng o ZHg HysA Al ale]
FAEH U FAEE 15 ~ 30°E dAge
2 FTHEMNS ol{E Hiosldo £ T
T2 waa 4ol A oute] gges WigoeR



2003

A, elediel o e

gk s AlsbpdalE A
Pk gdE fna #ie |
-_—

.
.5 5]

ﬁi =t q Ve e e ki s
Nl F Rl
s o TR

Fig. 3 Experimental set up for test
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Fig. 2 Shape of cutting tool
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, Table 3

2,000rpm - 15,000rpm, 250mm/min

31
20,000rpm .
(MAKINO, V55) -~ 2,400mm/min

, (invain)
Table 3 Cutting condition according to tool shape
Table 2 Experimental device and materid
Instrument Specification Spindle speed(rpm) 2000~ 15000
Optical i 3
_ p Olympus, Optical (x500) Feed rate(mm/min) 250 2400
microscope Pick Feed(mm) 0.1
CCD camera PULNIX Lens (x200) Axial Depth(mm) 16.9
Image board MV-1000 (8bit) Temp. of compressed 0
Surface tester Stylus type-2D (Mitutoyo) cold air(1?)
Compressed cold : Consumption of oil
P air Max, low temperature -501 mig(cc/h) 12
Qil mist Spray max. 100cc/h Angle of nozzle( ) 45
Table 2 , , 1SO
Fig. 3 . 0.3mm
0.2mm
CCD
50
0.1mm

(12Cr, HrC 25)
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Fig. 6 Surface roughness with cutting environments

4.2
L Cutting Hhod 2 (1l misl 41
92.4(HrA), 310(kg/
mm?) 6 , 8°,
30
X Compressed cold 4 Commressad cold '
air air + (hl misl 15,000rpm,
) . . 2,400 mm/min
Fig. 4 Flank wear by cutting environments
o Fig. 7 100
| (invain) . Fig. 8
Fig. 6
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Fig. 9 Relationship between surface roughness and
workpiece's machining number according to
cutting environments
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Fig. 7 Flank wear with developed cutting tool
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Fig. 8 Tool life with tool and cutting environments
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Fig. 11 surface roughness according to optimal
machining environment considering tool
and cutting condition
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