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Development of Calibration Instrument for Tool Wear Measurement using
Spindle Orientation Function in End Milling

L. S. Kang(Graduate School, PNU), J. H. Kim(Graduate School, PNU), M. C. Kang(School of Mech. Eng., PNU),
J. S. Kim(School of Mech. Eng., PNU), K. T. Kim(Hwacheon Machinary Co.)

ABSTRACT

The most important thing in measuring the tool wear is to set up the measurement base. The end mill that is being used

for machining is difficult to set up the base and to measure the tool wear because of geometric properties of that such as a

helix and relief angle. In this study, a new instrument using spindle orientation function in end milling is developed to

measure tool wear and evaluated by measuring system on the machine. Finally, this new method makes possible the wear

measurement of same position and reduces measuring time compared with measuring methods such as the microscope and

CCD.
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Fig. 2 Relation of relief angle and lens focus
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Fig. 3 Decision of offset angle for the measuring height
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Fig. 5 Experimental setup

Table 1 Instrument and specification

Specification

Makino V-55, Max 20,000 rpm

instrument

Machining center

CCD PULNIX Lens(x200)
4 flute tlat end mi(TIAIN coated)
Diameter : 10 mam
Length : 70 mm(Sank : 45 mm)
Tool

Helix angle : 30°
fst relief angle : 14°
Coundition : Worn tool

Too! holder BT type

A FH¥olE 15mm 2 SHL 3 7Rl FYSE
mab 3 FelE ekl A (5)f VR"‘O}"% &7
#A24 Pan, ARd FH2 I7E 4489



Sgoel nANA, Fig 59 ol FEo BT T
Fxoelddol 1 e dustelch o AudA 5
& dz3os %A Z4gel AT W,

C stddol defxzt 300 & BAE 7[EMA ¥
4 1:2 2 oo AAdS AN F A
o] AEE dygoz AAs
d el 1240& T%% o5 A7

_d—IJ

A48 MEzaalds FEAA 2174% —?U}”é =)

EAR o|5ate] vpHolr| A& HSSAL, | A o
F9Y MW olnlA ASoRF wekshi, U
A% FAZrE BYT oAYRL AFHOR
gotatel o]gHow AME BT RS FA
att, A FHzzre Agozm Z A Lo|dA
o A olnlx ASHEE stetstm, A9 A
oA WE HPoz AT olmAY AZ Fhs4
& Arhekga, 7129 vkl 2B AN
de ZAsel B FAd o ZRYel mEHS
solsolch

Fig. 6 & Ao ojfHuld onaE HoF
I Quh ol e ewlal | A} offHe 4 2
A odFHe Aoz Ued WE HHo zy
ez Fsta, 1A J{fEE AR £ HJY
S ORER st o IE olnAT} AA YEH
skl

Bt AbRd F7o A EHdnA e F
o] A7} 15mm o2& & HEFE Tal
z7] ¥z 232" Ao dAstdch. AA

£ oz s

N oX eo B oAt

me A
gh&

x 3
‘;ﬁ‘mlor_%ml
mmtlﬂﬁ
Y

#A dge o ﬂqzﬂﬂHF@6mﬂadL<
B AU ARY Fres olfuel FAw
ol HIES uwAHY

shi Lt
sudfimsuting

Fig. 6 Calibration of wear image by reverse rotation
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Fig. 7 Calibration principle of initial offset angle
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Table 2 Calibrating distance and angle according to
measuring height

Measuring | Rotating | Calibrating | Calibrating
Height Angle distance angle
Lu (mm) ﬂ( Q) D('u/ (mm) 0('11/ ( O)
4 80.2 1.17 13.5
8 47.1 1.2 13.9
12 14 1.19 13.8
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Fig. 8 Differences of flank wear images according to

measuring height

Table 3 Comparison of measuring time for various
methods of tool wear measurement

Method Measuring time

1. Microscope 2min 12sec

2. CCD system Imin 40sec

3. CCD system on the machine 47sec

4. Spindle orientation 28sec
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