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The Effect of Oil Mist Application on the Machinability in Turning of
Nickel-Based Super Heat-Resistant Alloy Inconel 718
Toru YATSUZAKI

Abstract

The purpose of this study isto clarify a possibility of the eco-cutting process for the super heat-resistant aloy Inconel 718.
The experimental cutting by turning has been conducted for the improvement of the cutting efficiency of a
difficult-to-machine material such as a super heat-resistant alloy Inconel 718 under protection of the global environment.
The cutting processes in the experiments are a dry cutting, a wet cutting with emulsion coolant and an oil-mist cutting. In
the experiment, a HW-K10 cemented carbide insert, a Ti compound cermet insert, a TICN-AIl,Os-Ti compound CVD
coated cemented carbide insert and a (Ti,Al)N PVD coated cemented carbide insert were used for the turning of the
periphery of round bars. It was found that the Inconel 718 having extremely low machinability can be machined at a
cutting speed of 100m/min using a combination of (Ti, AI)N PVD coated cemented carbide insert and vegetable oil mist

12ml/h with 0.5MPaair.
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Tablel Experimenta conditions (Preliminary experiment)

Work meteria Inconel 718  $60X210 HB415
Tool meteria Cemented carbide HW-K 10
Tool geometry  deg, mm 66665504
Cutting condition
Cuttingspeed m/min 20,30,40,60
Depthofcut  mm 025
Feed rate mm/rev 0.25

Width of flank weer land VB pm

0 100 200 300 400 500 600 700
Cutting length m
—&— 20m/min —0— 30m/min
—e— 40m/min —O0— 60m/min

Fig.1 Relation between the cutting length and the width of flank
wear land in dry cutting with HW-K 10 cemented carbide
inserts
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Fig.2 Overview of the cutting tool with ¢ 1mm oil holes and the
position of temperature measurement near the cutting edge

Table2 Expeimenta conditions

Work materia Incondl 718 ¢ 60X210 HB415
Tool materia Thermal conductivity | Hardnessof
of substrateW/(m*K)|  substrate HRA
(DHW-K 10 Cemented carbide 79 @
@Ti compound cermet 33 @2
(®TiICN-Al,O4-Ti compound CVD 79 91
coated cemented carbide tool
@(Ti,A)N PVD coated 105 918
cemented carbide tool *DATA of maker FDATA of maker

Tool geometry  deg, mm -6,6,6,6,5,5,04
Cutting condition

Cuttingsgpeed  m/min 40,60,100
Depthofcut  mm 0.25

Feed rate mm/rev 0.25

Environmental conditions and coolant
HW-K 10 (40m/min)
@Dry

@Emuision Coolant (0.AMPa)A1-1x 20
3Mist Blube-LB1 (3,6,1224rmi/h Vegetzble dil) + Air (0.IMPs)

Cermet, CVD cemented car bide, PVD cemented carbide
(40m/min, 60m/min, 200nYmin)
@Dry
(@QEmulson(0.IMPa)A1-1 X 20
(3Mist Blube-LB1(12mi/h Vegetable ail) + Air (0.1MPa, 0.5MPa)
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Fig.3 Rdation between the cutting length and the width of flank weear
land with HW-K 10 cemented carbide inserts
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Fig.4 Relation between the cutting length and the temperature
rise of inserts with HW-K10 cemented carbide inserts
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Fig.6 Actual depth of cut for a setting depth of 0.25mm
with Ti compound Cermet inserts
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Fig.7 Relation between the cutting length and the temperature
rise of inserts with Ti compound Cermet inserts
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coated cemented carbide inserts
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Fig.10 Relation between the cutting length and the temperature
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with Ti compound Cermet inserts
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Development of Automatic Inspection System for Width Size and Scars of Steering Component
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Development of Terminal Equipment for Robot Control
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Development of The Room Used Hours Count System
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Development of a Pearling Machine

1. ([FC&HIC

RIS AL DynaxT #E2> D DK T, 7=
YHONE Bika BB CHBET 2 2 & D TE 2%
BEORREE BN E T 5, MEEE ORI 9 BN
B B S FTREIZ 72 o 72, L L, PEIERMEN E/2 &
VB FICEENH T,

ST, ORI BEbE BAE S L, I
DFLATE,

2. AROES

BETIE, T EMEENS T a2 Y HONE, B
FE, Hi% FHERZOBEESEH1EEEZ TR CREET
iToTn5%, SENT, &b FHOENDIEXETH D,
THlgbRE] 2 BB CfT © 2B OB Z By & LTz,

3. #BE

3.1 7av¥RIZDWT

B4, HEREE BMEIND HKHETH D, FEIT
) 100mm CTHEOWHITE L WS &2 4 S HEkE
NHV, BHELLOFAE L CRHEA TS, E
BT 2 v HEK LITRT,

M1 7=vH

F1FEMEE L =T 2TV BERE R B,
BHERIIAREWHDOTH 8mmTH D, o, BAEZ
FHELTHWLRS,

3.2 HEEIZDINT

WEAR B OB, W5 ISR oM EAa HEEE LTV,
[KFToORB] &V FiEzRnsZ LT, 9 #
FEOWBIREND D Z ENTEIN, W5 |LSD
BEE TENICIT O WER S o 72, WEHEOT —4 &Kk
WCHEMb S TRIE, MaE] & TWs1D, THEED
DIDOThHD, EEORIKKZM 2R,

WA CTORERZBE L, A7 LALRE R ED
fitEVEICEN o EMEZH LTV, £, &%
B> 0T, AEEEITRMINT TS THEHSAT
WA T REMAL, FAEICHERE L TV,

4. HiE

4.1 WokEn

PRREE T E AL ha v _T A L, B
IR EARR AL b 2 U _TICEERD (11T, AR
IE D, BV AHTHETEERZHNT, 2RO~
N EICEET D, HWEEHAWERICEE LN &
T, ZIFIMAUL k3o _XT7 o EHEHS FHEICES
BE, ARSI ENTEDS, KiELZEICH
kAR S5 2 & T THEH] o TR A Renl 22 hs
T HZ L 1 A 7 VOBMEICHAAT
EMTE D, AZTIMOREEHEEK 31TRT,



ZAFIIE BT 32055 6 HEY 11725, E3
pricixznzi, AL & TERHL %51 oI
BAH Aivd,

WERE O FBRAFE RN D, WR|DBEICT 2 v H A,
KEHITS|FT D Z & CHRFIFEEZED D Z LAV
LCTW5, 22T, BHZTMICH HREDOHES 274
F. ANRDOKIE DR AT,

4.2 BRHE

HEiEr LT 570lc, BTN oA
T A2MERS L, T, MRAL & %51
OTROMIC THHRH] o TRZMzATLZ L 25
R LT, BRHGEEBIRECER, TV %
AW TR 5 Z &Lz,

B e RERIC AR Y U Z 2 L, B
 EFsHE, TavHICHEMmETH LT 7 VIR
TR S D, 2 OBE, Bl O S L & d,
FTREOMIEIZER Y (T 72 2T L 2R &Y )
BT 5, i shs &) U EARFABEICEH &5,

F- . TEBRE] OTRIC, Tr—F—) A% &
VoF, BZIFMA~ORAK BT, BT OMESE
X 41RT,

HEEflmmid 7 o v 5 &t U2, BB HARIC
EE ORIz, HERORBRY X217 5 &

NI D, TavHLEOEMEAX 57T,

5 FRHE SR

4.3 |EIAK

W IV EE E CT a— Ny s 7 J—F L ay
Ty ERNTRS 21T > Tz, LarL, %5l
BONIEEKET 0 — Ny 7 7 ) —FNOX 7|
I S 5700, BBERPENZIT O LERH T,
Flo, REEOa T Ly YRRETH Y | i)
RRBINTE RN To, SREITIKTY =7 &2 LR
YT ERNTKOITTREITHZ L aEBLZ L, K
TV X ERNDZ LT, WEIBONIEE X s
72 CIHTR S D BN 72 < 72 B

44 o9x—5—/ X)L

WEAREE T o+ — % — ) A6 KET av HOW
RIS TS L, IR A 10292 & ¢ WB1HE%
mbExwgTnie, LL, VA—F— ) ALhbD
KFEA, 5| ) AT E 72T LE D &) A
Whole, TOXNKELT, UAp—F— 7 AL LR
5l Ak —RMbEsd, KR avHoW
@t cEx X olc Lz, £, vA—F—/ X
NEE @215 @ 1IZAER L EHOBNEIEDT-,

5. BHYIC

KT BEEHTHZ LT, HEMEZEBT
72, LcL., WEBIRNIEEE D 9QEIN S 4EI~T
NoTLELT, FRHEE LT, ZFTMADKEDD
ZRVREE T 21T > TV AR ENREZBND,

L LCIIPIROS R, faKEEZ T Z &2
T bbb, ZILTHREIZROM ERRWGE . I
BORWR T E2IO AND R ER R D B EDN
Bz bbb,

Bl X RIZ LT
WD Y 2 s 2%




tY Eh S HAEEDFHH

A ERI S A T DR

PRI e O et B A SR TEh

Development of a Volume Reducing System of Cutting Chip
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Development of marking machine which automatically detects fastening position by screw
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