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The Effect of Oil-Mist Application through observation
on the cross-section of cutting chips

Toru YATSUZAKI

Abstract

The purpose of this study is to clarify the possibility of the eco-cutting process for the super heat-resistant

alloy Inconel 718. In particular, the effects of the oil mist application were examined with reference to the

cutting mechanism, through observation and measurement of the form of the generated chips in a series of

experiments under various cutting conditions. As a result of these experiments, and through observation on

the cross-sections of cutting chips, it was quantitatively possible to measure and confirm the effects of the

oil mist application.
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Magnetic regulator Digital flow meter

Fig.1 Overview of external oil supplying system
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Fig. 2 Overview of cutting tool with ¢ 1mm oil holes
placed on the rake face and the flank sides

Table1l Experimental conditions

Work material

Inconel 718 ¢ 60x210 HB415

Tool material

Cemented carbide HW-K10

and coolant

Heat conductivity 79 W/(m-K)
Hardness HRA 92
Tool geometry deg, mm |-6-6,6,6,5,-5,04
Cutting conditions
Cutting speed  m/min 40
Depth of cut mm 0.25
Feed rate mm/rev |0.25
Environmental conditions Dry

Emulsion (0.1MPa) A1-1x20

Room Temp. Air (0.5MPa )

Misty 6mIL/h Blube-LB1 Vegetable oil)
+ Room Temp. Air (0.1MPa )

Misty12mL/h Blube-LB1 Vegetable oil)
+ Room Temp. Air (0.1MPa )

Misty12mL/h Blube-LB1 \egetable oil)
+ Room Temp. Air (0.5MPa )
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Width of flank wear land VB um
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—&—Emulsion (0.1MPa) A1-1x20

—A— Misty 6 mL/h + Room Temp. Air (0.1MPa)
—O—Room Temp. Air (0.5MPa )

—— Misty 12 mL/h + Room Temp. Air (0.1MPa )
—/—Misty 12 mL/h + Room Temp. Air (0.5MPa)

Fig. 3 Relation between cutting length
and width of flank wear land
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Here: r. is cutting ratio
t; is depth of cut
t2 is thickness of the chip
@ is rake angle
# is shear angle

Fig. 7 Cutting ratio in a two dimensional
cutting procedure @

Fig. 8 Cutting cross-section when cutting by
a round corner of the cutting edge

Cutting area by
using the shape
of the brand new
cutting tool.

Fig. 9 The form of the processed cross-section
of the chip at a cutting length of 100m

in dry cutting

Cutting area

after a cutting

Fig. 10 The form of the processed cross-section
of the chip at a cutting length of 600m
in dry cutting

using the shape
of the cutting tool

length of 500m.
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Fig. 11 The processed cross-section of the cutting chips at the various coolant conditions
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Fig. 12 Equation for cutting cross-section ratio (zz) ®
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Development of Posture Control Device for Plaster Models
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Development of a fuel-cell vehicle
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Development of Customer Engineer Support System cooperating with Mobile Terminal
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Production of the Mechanism Device A Carp Swimming up a Waterfall
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Production of a Pick and Place Unit
FHERKA FERER, £HIG{Z. ZFAIEH BEHE #ZBEHE

IR OEERE THIE v 7 & T LA A EEESE
W UM/ MR ERWET 22 LT, £FT Y U7, EAERE, N
T, M- BfESED 2 LT O3 D O—HOM & £
He - Hiliz 85352 L2 HIEL,

RUYEZ v 2SR L R LT, MAICTRL 3
W7 V2R — I T E R LGz e L,

WREMITIZK BIIAKRETILOEE (FE=H)
Creation of a Tree-Dimensional Model by Sheet Metal Working
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Production of oscillating engine
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Production of boarding-type multi-legged walking robot
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Production of an Automatic Steel balls Filling Machine.
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Manufacture of a bench lathe

FERE BRKN. FiEhsK, KEFLiE BEEHE FRAIR

AR OE FEEEEDICH T > T, A BOHIfN
RIS OIMT LI D Z LR TE, 2. &
FEES L ORFFHE A B LHE (LT 52 L1k, &b
FHMEORBNREEVZBIEL, a2 e LT [
FAEBITICELRTEATTICESTLLOFTESL] &
& LCH BB ORUYEEZIT o 72,

_86_



HMRE QFR) HREHERE DEBXENRAERER

BFIEHRRIMRE

LD YBRRE~DEY A

The measure for a craftsmanship athletic meet
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Production of Youth craftsmanship electronic circuit assembly the practice problem
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Production of app using Bluetooth
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The Electrical installation design CAD
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The AR with NyARToolkit for Android
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Auto Tracking Solar System
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Solar Panels Fault Detection System
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Production of Temperature Controller
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Attitude Detection System Using Kinect
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Production of Image Processing System Using FPGA
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Lighting System Using Infrared Sensor
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Product of Simple Smart Meters using Wireless Communication
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Product of Training Equipment Management System
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Product of Simple Smart Meters using Wireless Communication - Android Applications-
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Challenge to Youth Monozukuri Skills Competition —IT Network System Management-
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Production of video relay radio control car
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Character display table clock using the DotMatrixLED
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Production of Basaraita with full-color LED
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Production of motion detection camera
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Work of an Automatic Attitude Control Bicycle
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Preparation of Rubik's Cube Robot Hand
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Work of The School-grounds position Search Android Application Using a Wi-Fi Function
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Examination of The Projection Mapping Technique To The Human Body Useing Kinect

ZERKE TH EN BEEHE BAE KX

Kinect WL ruxrvar~o 7 %5 2 &
TEVAVETIT 4T HRETHIENTEDHLEEZ
77 TuVzrvarey b Sl iFY ar TERKR L
CG Lrmy=l B uflio TEYOMIR, HDHVITZERAE
Wb LT a2k U3 5o 2 & TH D, Kinect Zfii
Licdmyervar~y 7R ETRME LT,

_95_




BEMERE QHER) RETHEEE
ERRER
AR TEIL A IILDFAESERIEEICRITT

o E R

ENBAFEKAR

Sy 488

=1

Effects of mixing proportion of fiber-reinforced mortar on the strength
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Study on the effective utilization of stone sludge
FERSE BNESE

REHE BE BT

JEIRA CTHA )AL, AR TENFER LT
&, BUE, AMEZM T 2B ET 2000 BEFY &
LTRE SN TEY, AMEHAPRDO LTS,

ABFTEIREEE LD MR T o Dok LBER T 2 2 &
T, a7 V=ML LTORMFIHZRE L TE T,
ARAEPEIT. BERLIFI 2N 2 > 7 U — h OBRE . RORRIHE I K
FTREEmT L,

Z OFERBERK IR ARV & TEMEIREE D & < 72 28R
R LTco ELBERRIFRIAR W OIZE | FBRIHEIT /N &
7p MM &R Lz,

TEBORERZRALSE SRR

Development of specifications to improve the unit multiplier of mud walls
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Estimation for failure mode on relationship between strength and deformation of mud wall
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Seismic performance evaluation of mud walls house
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Production of wooden play equipment involved in Education of the wood ~eight toile X gym~
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Production of wooden play equipment involved in Education of the wood ~space RABO~

FERE BERE. HRES REHE BFHRIE—B

RONIZANR—ADOH T, KREMoTEEx RFEONTE D
ZERAEED W EZE LT,

AN - fRRT 2 Z LB TE2HBETH VB~ RREE LY
ANBZENTEABR=ZL LT, 54 (BOX) ZH#lfil T
KL, TOFIIN—=Y %A DT LT, xRilER LD
¥z 72RRC 2t (RANDOM) EHHZENTEET, £
DR H . RANDOM (kk~ 7et6E) BOX (58) DOBEFRT,
4 F% TRABO (F48) ] & LE Lz, #Fitoa &7 M3,
GRST - IR OB S L) TROFHREZIE DT THERE D L4k
b1 T D) 7D ) TY,

RETEHIEISHT HIREZD 2

—=REDIATHRL—L 3 VITKHTEEEIE—

Proposals for Marugame activation - part 2.

- The city activation in collaboration with Arts Festival -
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Design and Production of a “ZEROHAN” Race Car
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Production of the ball supply device
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Technical assistance to the mechanization of Tosa beating cutlery production
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Development of facilities for the introduction applications using the Android
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Production of an Automatic Run Vehicle used GPS sensor
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Development of a Network Construction Teaching Materials which can Study by Themselves
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