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A Study on the Cutting Characteristics of Inconel 690 Alloy
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: This paper has been considered on the cutting characteristics such as chip

formation and surface roughness for Inconel 690 alloy with difficult-to-cut because of high
toughness and strength. We have made efforts solving the problem to difficult-to-cut of
Inconel by imorovement of tool with TiN coating and the selection of optimum cutting
condition. We used the CCD camera and the surface roughness tester to observe the chip

formation and the state of machined surface by using the improved tool with diamond

coating and various cutting condions.

We have found that the chip formation showed the

tooth shape of tooth blade and the surface roughness was very poor. but it can be better by

selection of optimum cutting condition.
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Table 1 Setting conditions of coating

Setting conditions
Pressure 0.8x10° mbar
Power 65 KVA
Voltage 3x400 V
Temp 450°C
Time 6 hour
Gas flux | N=1.2 bar, Ar=1.2 bar
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Fig.1 Schmatic diagram of coating

appratus
th Agel AlRH= 7ta9 FH/H= N, Aro 2
A om sha BFe) FRELe MFCS 2§
% 2UINE Ay or] whgIhhe] AFGH S
F& cheddst HA9 AFAE AHgsiel o
Az e NEr= Fig 13 22},

2-2. TiN 24
Inconel 690 AlloysE AAetedl 2lolA 7]&
ol AAFFE st JAAE HEY gl
?_i A EL] MALAl A sl 7 @ F A A
54 wesh s)2e) AARTo} obd Al 4
T Age Aol BATE sk =
FH(7])0) obd g4zt Hol4) 1.5~ 20)
o) Aulsk o FasE Py 29 2
3 Ao A Bolss 44TTE
450C Meold HBULs

ste] sHetme g

o_}:
A o2 r}ag
oA 43 wAe] Eel

O

Aurg st Wgoz owslF. Bl
AAEE 4 4% 44T Sol BYIAA o4

g FgHeze e o4 HEOT 2 a3y
Zau(pvD)Yeg u 3" HAETF(SNMG
120408)e] =Z®-& °F 10m 542 TiING FH
stod #4}A1Q) Inconel 690 3ol thste] A}

A1EE Pt
2-3. W3z Ay

Jutd o 2 AlgdH Aol o} v TE T9 A
Atsle=dl P(Steel), M(Stainless), K(Cost I-

ron)Ald S 2AYF FTFE gol A& I
Inconel 690 Alloys® &' H2lsled 7bxe) al
A& Fo] THIRE Ao stz v z2E

AAFEE ARG SHRElel b ol A
Holth, Aoz Bael Uy AiolE =y
o) wobs o] APssht M 39 ol
gom ge] o) e shdsel mye AT
o s Fah] =@ whE =9 3o Wloly
YR gond AL Mol A A%4 A4

316

A BAR m&el stel =Y Fo] WA (%
@) AA4E Yok weby Ade Asde zy

2| AAA e FHE Folof B,

|

3. AY W Aguy

3-1. Inconel 690 Alloyse =

2 A o] 83 ()= FWolA] Az Al
T 259 52 24 Champ WY AZE=
S8 Az Aol o 10%bar AES §xsHg 0
v @Y RiserZ+ Al, Mn, SiOy S22 o]&
13l sleeve ]9} 2 (exothermic) riser®
A5t 2 o]8 A EE BN Spray(L type)&
AM-stgdet. &719] 4% g3 A A3
5] &8sl ofg Furn °ﬂ BAE Sekd Ho}
st Mg -& Hste] gake] 283 odojuA] 9o}
gAe} 2E A4 §Heko) EL/{: =2 A% U4
oud o] AR AfoE B4 E VA M e
A Z7] A} Aol A Aot R g4k
a3 o] JrER F23 AL Fig.2o »n
Aot AF 2578 F5 2ol F2F Inconel
690 Alloys?l At w22 240x100x45
(7}E><A1]i><—“’—°])°i ﬂ‘;’i w B Age g)s}

7] Aell Ab2t3-% 35mme] #B o2 on] s1Fd
F 2 A¥s 336}31—“% 42 Fig.3el et
Wl

Fig.2 Foundary of Inconel 690 Alloys

Fig.3 Specimen of Inconel 630 Alloys
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Table 2 Chemical compqsitions of

specimen
Cr| Ni | Fe| C Mn Si Al Ti S [¢] N
30.8|62.6[1.05]0.01}47ppm | 61ppm [0 06} 71ppm |0.001}0.0055]0.0037

Table 3 Mechanical properties of

specimen
YS(MPa)| UTS(MPa)| E.L(%)(MPa)
1109 1198 6.3
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Table 5 Specification of machine and
measuring equipment

Appatatus Manufacturer Model
1 Lathe Hwa-cheon | H380xW750
PULNIX
2 CCD >
CI MONARCH T™ C_TRGE
3 Stroboscops SUWAGARA DSs-2
4 IBM/PC TriGem 80586-300
Surface . SURFTEST
5 rougkness test Mitutoyo 301
Head Stock  Chuek Yorkpiece Tail Stock
]

zl_ i

44 £ TR B ARddE 2 1A
g ARG A8 wAoz Bdsae
Aol A8 7]Als= Table 59 3 ow
Wy Wafel A7l A& $elst] 4
ARg-3leie v olg [nconel 690 Al-
lost 79.45‘.7\11— L xdvpol B Ald]l dabafe]
22 AE&og Harslr] ¢9ste] Table 43 22
xRS AAsdt.
Table 4 Cutting condition

N,U
ko m&

chﬂ_&JJ‘om_\Lnlm
(<]
%#mr.d

o £ 3
m‘mi&L

Cutting speed (m/min) 18, 22. 32. 35
Feed rate (mm/rev) 0.06. 0.12. 0.24
Depth of cut {(mm) 0.2, 0.3, 0.5
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Fig.4 Schematic diagram of cutting
test set—-up

Table 6 Chemical composition of
cutting tool

Element Line Weight% K-Ration Cnts/s Atomic %
Co Ka 34.38 0.05568 8.67 12.50
W La 65.62 0.9411 248 87.50
Total 100.00
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Fig.5 Shape of tool
experiment
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Fig.6 Adherence measurement of
cutting tool
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Table 7 Surface roughness by cutting

conditions
Cutting speed | Feed rate | Depth of cut | Surface roughness

(m/min) (mm/rev) (mm) Ralmm}
0.2 0.67

0.06 0.3 0.71

0.5 1.17

0.2 0.66

18 0.12 0.3 0.96
0.5 1.03

0.2 1.60

0.24 0.3 2.10

0.5 2.45

0.2 0.7

0.06 0.3 0.9

0.5 1.35

0.2 0.74

22 0.12 0.3 0.99
0.5 1.04

0.2 1.85

0.24 0.3 2.69

0.5 3.17

0.2 1.05

0.06 0.3 1.06

0.5 1.43

0.2 0.78

32 0.12 0.3 1.01
0.5 1.04

0.2 2.09

0.24 0.3 2.94

0.5 3.26

0.2 1.18

0.06 0.3 1.29

0.5 1.62

0.2 0.83

35 0.12 0.3 1.06
0.5 1.62

0.2 2.38

0.24 0.3 3.11

0.5 3.36
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Fig.7 Surface roughness according
cutting conditions
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