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Abstract

An experimental study of hot machining has performed to improve the machinability of Inconel 718.

This

experiment used plasma arc for heating materials and Whisker-reinforced aluminum oxide ceramic tool insert.

An assembled plasma heating system are described and experimental results obtained from both conventional

and plasma’ hot machining of Inconel 718 are compared.

Turning experiments with plasma heating demonstrated the following effectiveness.

1) The cutting force was reduced with increasing surface temperature of workpiece from 450°

as much as approximately from 20 to 40%,

C up to 720° C

2) Surface roughness(Ra) was improved by as much as a factor 2 in case of one pass cutting with new ceramic

tool inserts.

3) The depth of cut notch wear at primary cutting tool was significantly reduced.
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Fig.6 Surface temperature versus variable angles from (3.24m/s surface velocity, 250Amp plasma current

plasma centerline (250 Amp plasma current, 69.7mm 77 5un diameter workpiece)

diameter workpieces, 0.124mm/rev feed)
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Fig. 16 Surface roughness versus surface temperature
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Fig. 13 Photograph of the tool wear Table 1.Nominal chemical composition of Inconel 718, % wt

{cutting speed 5.5m/s, feed 0.124mm/rev, cutting — -
i Ni Fe Cr Mo \b+Ta Ti Al C WMn Si B
length 50mm, depth of cut 1.5mm) )

52.2 185 19 3.05 53 9 5 04 - .2 .3 005

a) Conventional cutting

b) PHM(plasma current 250Amp)
; Table 2. Physical properties of Inconel 718

500 - - e e - Density g/cm? 8.19
l . ‘ i i Sl : 1 \E,“ igianﬁe °C 1260~1336
= 450 - e | : T T
= ; | ] 34v5m/si ! (ther properties 207 C 650° ¢
it o ! | _ e
5 400 - - E : | - ;
e }' LI i | Poisson ratio, g« 0.294 0.283
P E i iogaw . Tensile strength, MPa 1270 1000
£ 350 | \ oo Yield strength(0.2% offset), MPa 1034 860
2 : } a] Elongation in 50mm, % 12.0 12.0
‘£ 300 b - -+ o, Reduction of area, % 15.0 15.0
: i ‘ Specific heat, J/kg k 435
250 | ! s . Thermal conductivity, W/m k 11.09 21.1
0 200 400 600 800 . I
Suface temperature(C) Table 3. Mechanical properties of WG300 ceramic inserts
; Fig. 14 Resultant cutting force versus surface Density  Hardness Toughness Strength
! ‘ 7 N ¢ ¥ P
i temperature (0.124mm/rev, cutting speed 3.5m/s 7gm C(A) (R“‘ (kg/mm?i (ha )7
and 2m/s) 3.74 94.4 32 - 34 690
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