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Environmentally Conscious Machining Technology of Aircraft Material(12Cr steel)

M. C. Kang, J. S. Kim, D. W. Lee(Mechanical Eng. Dept., PNU),
H. Y. Hwang(Graduate School, Dept. PNU), J.H. Song(Jin Young E.M Tech}

ABSTRACT

Environmentally conscious machining and technology have been taking more and more important position in machining

process. Since cutting fluid has some impact on environment, many researches are being carried out to minimize the use of

cutting fluid. It can be dcreased the environmental pollution through not using coolant any more or minimizing it. In this

study, the cooling effects of cutting methods using the compressed cold air, dry cutting and cutting fluid will investigate in

the blade machining. In order to exmine the characteristics of cutting and tool in the environmentally conscious machining,

this work investigates experimentally the degree of tool wear, cutting force and characteristics of surface roughness in

relation to machining conditions and cooling methods.

Key Words : Environmentally conscious machining (37 71514 7} A 7}3"), Dry cutting(<2 2] 2 4), Tool wear (F 7 7H3),

Cutting fluid(Z M), Compressed cooling air( 35+ 3 71), Environmental aspect(Z 73 4 &)
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Table 1 Chemical properties of 12Cr steel material
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Table 2 Experimental equipment
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Fig. 1 Experimental setup
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Fig. 2 Blade part modeling
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Machining center ' MAKINO Vb5 T
Workpiece 12Cr Steel(HxC 25)
Tool @ 12 Flat End mill
Dynamoneter 3Axis Force Sensor
9251A
Surface tester Stylus type(Mitutoyo)
Ociloscope 4ch, LT 224
Max sampling : 400kHz
CCD camera Neocom X200

Table 3 Cutting conditions

Condition
RPM 8000, 10000, 12000
Feed rate[mm/min] 1280, 1600, 1920
Feed tooth [mm} 0.04
Depth of cut {mm] Axial 2

Cutting fluid(water
Coolant soluble), Dry cutting,

Compressed cooling air
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—a— Dry cutting
—e— Cutting fluid
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a) Cutting force before the machining
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(b) Cutting force after the blade machining

Fig. 3 Cutting force versus of cutting speed at a
different cooling method
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(c) Compressed cooling air

Fig. 4 Tool wear according to spindle speed
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(c) Cmpressed cooliné air

Fig. 5 Surface shape according to spindle speed
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Fig. 7 Surface roughness according to spindle speed
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