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ABSTRACT

Recently, most of advanced materials used a wide industry field commonly have the
characteristics of difficulty-to—cut materials. The cutting of difficulty-to-cut materials have
a variable optimum cutting conditions and methods according to materials. Above all, it is
important of understanding to machinability of each materials. Especially, superalloy with
Elevated Temperature Strength like as Inconel718 was used in nuclear power equipment and
jet engine parts. This research shows a machining characteristics of Heat-Resistant alloy
for high efficiency cutting through cutting force, tool wear and cutting temperature n

SUS304 and Inconel718.
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Table 1 Material Properties
|  suUs304 Inconel718
Mechanical Properties
Tensile
Strength 515 1430
(MPa)
Elongation(%) 40 21
Chemical Composition (%)
Cr 18.0~20.0 19.0
Ni 80~105 525
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Fig. 1 Experimental Set-up
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Table 2 Cutting Conditions

R
w4z . SUS304 Inconel718
Flat End-mill| Flat End-mill
HSS -3 =
Cutting Tool . . 2
TiN Coated |AlTicN Coated
10, 4edges | ¢ 10, 3edges
Spindl 1000,4000,
Re\f:;1 tij)n 1000,4000, 6000 g
u
8000,12000 ’ ’
(rpm) 10000,12000
Feed Rate 100,400, 40.100.200
(mm/min) 800,1200 T
Cutting Axial 5mm 5mm
Depth
(mm) Radial 0.1mm 0.lmm
a4, sy A4
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Fig. 2 Variety of Cutting Force
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Fig. 3 Cutting Temperature
Fig. 32 SUS304¢] ¢texrss dddE

ol g3tel F3E Aolch,

4000rpm7HA e HALES Wast A9 fho
U, ANEET 284 348 45en

A5} WA FE AAdel ANAE
g ¥ Wad & e Azl guHes §
b3, AAEET} FHEEEZ BT Hab
Apolel wha& =7} Z7h5He] 4000rpmd W Rt
F4% eE4sel Ao Aok weky &

A4 77 44 vtesEy] Boe F

g "aews A4eoz ate Wabgo] o)
5o AW} B o F&Fol AT 7}
FE AT P2 ¥(Bum7t BT

Fig. 4= ol9} 2& ®4¢ CCDAMS2 #
e Aol o,

(a) (b)

()
: 12000 rpm(1260mm/min)

- @atxrd - WAt 0l

Fig. 4 Chip Cohesion Phenomenon
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Fig. 5 Cutting Force of Inconel718
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Fig. 6 Cutting Force Signal
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