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ABSTRACT

This paper presents a machinability evaluation of Inconel 718 material when wusing a new
uniform-temperature indirect cooling method that incorporates constant-pressure liquid nitrogen (LN2). The flank
wear of a TiAIN coated tool used with this indirect cooling system was much lower than that of the tool used
with dry machining under all machining conditions. Also, the surface roughness resulting from machining with
this indirect method was far less than that of a dry machined surface after the same cutting time. Reduced heat
generation and uniform temperature in turning operations play important roles in tool life and surface quality.

Keywords : Turning(414h), Indirect Cooling(Z+H'HZt), Inconel 718(21 2 718), Tool Wear(&T0OIE),
Surface Roughness(ZMZ=T)
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(b) New indirect cooling tooling system

Fig. 1 Method of indirect cooling system using
cryogenic Liquid nitrogen

2 ZEHYZAAE TN W AU

21 SHE AsPIAe] ZHYZIAIAY

Fig. (@& Y4 345 Uz, =zl
o3 QIMES] 3stehs WZAl7l+= Wolth 1e
U Bt dstdie] 72 Q1] BAMYE ol
Wty FARSESL fEFo] ®EoEA Wb
¥ =g misleleE g S 7HRITL Fig 1(b)y= A
2ol ARK WAoo  Asd4wI
(Liquid nitrogen tank)ollA] HAHLE EV|2 &
Abete] Z1A 9k A7 BeEjE & dAHG dEo=w
ALE FFEEUY YT (nlet) o2 FFEH ¢

)
Hhfe] &7 (Outle) &2 WiEE o] 7hgEo] FFS
FA &3 b)) Fog JsgoEn 5% W
9= 71E Row Azdr)

LN:2 Outlet
?”‘“"ﬁ?ﬁ.‘}wv’

U

Tool dynamometer

LNz Inlet

m——

(a) Experimental device

LN2 Outlet

LNz Inlet

(b) Indirect cooling tool holder
Fig. 2 Experimental set-up using new cooling
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Table 1 Material properties of Inconel 718 alloy!

Material properties

Tensile strength (MPa) 1448
Yield strength (MPa) 1158
Elastic modulus (GPa) 211
Hardness (HRc) 38
Thermal conductivity (W/m-K) 11.2

Table 2 Experimental conditions

No Speed | Feed rate | Depth of cut| Cooling
(m/min) | (mm/rev) (mm) condition

1 0.1 Dry

2 60 0.2 0.5 —
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Fig. 3 Characteristics of flank wear with cutting
time under variation of cooling method and
feed rate in case of each cutting speed
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Fig. 4 Optical microscope image of flank wear with
feed rate at cutting time 120 sec and cutting
speed 80 m/min
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