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Measurement of Tool edge Temperature under Coolant Supply using Two-color Pyrometer with Optical fiber
-Development of Measurement Method and Application for CBN and Poly Crystalline Diamond tools-
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In this study, the method of tool edge temperature using two-color pyrometer in wet cutting is proposed. Using this method, the
high pressure air supplied from small hole for an optical fiber prevents coolant from adhering to the optical fiber edge and makes
temperature measuring possible. Air pressure never affects tool edge temperature measured using two-color pyrometer. In this way,
the tool edge temperature of CBN and Poly Crystalline Diamond (PCD) tool is measured in turning of Ti-6Al-4V. As a result, the
tool edge temperature is increases rapidly with the increase of cutting speed. In dry turning of Ti-6Al-4V, PCD tool edge
temperature is almost 100°C lower compared with CBN tool edge temperature. Supplying coolant, CBN tool edge temperature is
reduced about 70 °C and PCD tool edge temperature is reduced about 340 °C compared with tool edge in dry turning resistivity.
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Table 1 Experimental conditions

Tool materials AC700G(TCMW110208)
BN700(NU-TCGT110208)
DA150(TCMT110204)

Boring head EWN68-150CKB6

Insert holder ENH6-1

Workpiece S45C(250HV)

Ti-6Al-4V(390HV)

Cutting conditions

Cutting speed V | 100-400 m/min
Depth of cut a | 0.2mm
Feed rate f | 0.1 mm/rev
Air pressure P | 0-0.6 MPa
Cutting fluid Emulsion A1-1 (1:30 in water)
Flow rate 6.0 I/min
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Fig.1 Experimental setup for measurement of temperature
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Fig.2 Detail diagram of workpiece subjected to drilling

— 251 —



C80

2011 ARG # 15

ERER
3.1 BRUBIZHITA2ITEALEEBEABLFI I 7OEE
X3 (a) |2 S45CH: A BIHNZ 38 1 B /NI (38 B 535 L Ovnask
By 7 v 7hoOMESERT. LENR—RERT D
IC LB FE9ImsfREIS, MEREY > 7 7 v 7 OHIMEE B IA
FHICTHASND., ZhIINT 7 A4 "EFHFAL/NLE TR
FAEDEE T S BRI EIEIS — B S, ZO%EIEINE
BREND EEDTNITHWHIMNIRBI L CWE720ThHh5. H
EFLORITd=1.15mm, %Y Zf=0.1mm/rev& L TW5HD T,
i E TREANEITUEIRZ @RS S, AFETEIOoE—7

EOH A ZRERE L, ZOPYEE TENERELTD.

K3(b)iZ /7 & H IR BIHNC BV T/ Ly S = 7 3 ikfG
SN d &, REFHICEERMII SN RN ERand.
LovL, BR3P X H /M onb T 24463 2 LIREFH O
HWOGEEREOND. FiiNUIE| & kR, 2%
HWEY Yy 77 v 7OHDEENRFEBLTEBY, ZZFREHCY
— R LD, FAEND OIS SRV E R TE
TWnEEXLND.

X412 S45CiE 2B
BEtR & R d . S4SC@$’ZJ:JGJJE1

THETIES L LEHASGRE L D
BT LEASIREE550 °C

oLz, 77— MEGTTIZ470°CL 72 0, K80 CIE T
Lic. 7, e+ 227 ENE2Z LS TS LEHERE

IFE—ETHoT=. LEEn-TC, 20 e uHlick
5 T ERNEEEORIEIZP=0.3MPad =~ 7 Z G L T17 9 .
3.2 TIEMENAXRBEICE LIZTTHE

52 Ti-6AI-4V Z HEiIAf & Uiz & & o UIELHE & T E R
B E o MLR%Z 593, T HMIZ X CBNBN700) 3 L O
PCD(DA150) % iV 7=. CBNT H % 7= sz bIHlic
T B 2 R BE 13 v=100m/min @ & X 680 °C % % L 7-.
V=300m/miniZ 72 % & TEANIEEEIX770°C L 72D, 990 °C |k
H L7z, PCDTE# AW GIHIZ T V=100m/min®d
L& T E AR ILS70 °C A2ox L7z, V=300m/miniZ 72 % &
650°CL 72V #180°C LR L7=. F£7=, wXBIHNIZF T HPCD
THOFNEIREIZCBN T & i3~ % & 100 °CREEE{K .

MMMMMWMMM Acceleration pickup

BN,

>
|
o
o
¥ Work : S45C
50ms InSb | =500m/min
a=0.2mm
InAs f=0.1mm/rev

(a) Dry cutting

> L | by 4 Acceleration pickup
5
n

50
ms InSh

InAs
(b) Wet cutting (Non-air supply)

b\ Acceleration pickup

-

[

k ‘ InSh
InAs

50ms

(c) Wet cutting (0.3MPa-air supply)

Fig.3 Output signal of two-color pyrometer and acceleration
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Fig.4 Influence of air pressure on the tool edge temperature
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Fig.5 Influence of cutting speed on the tool edge temperature
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