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Detection of Tool Wear by Using the Ultrasonic In-Process Sensor

H. 8. Kang*, J. Hwang** | B. J. Ko*** E.S. Chung***

, Abstract —

A technique on the detection of tool wear based on the ultrasonic pulse-echo method in turning process is presented. The
change in amount of the reflected cnergy from nose and flank of the tool can be related to the level of tool wear and
mechanical integrity of the tool. that is, there exists an excellent correlation between the ulirasonic measurement and tool
wear. As a results, The method is very useful for the prediction of cutting tool life and the determination of too! exchange

period.
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Fig. 2 Schematic representation of the experi-mental set-up

Table 1 Specifications of experimental equipment

No | Equipment name Descirption and Specification
! | Engine Lathe Nam Sum Co {400 X [900mm}
2 | Transducer INC(V-203-RM) 10MHz
3 | Ultrasenic equipment | Panametnic Epoch [ (Distal)
4 | Oscilloscope Tektronia 2230 0, 15div/MS, H0OMHz
Acquisition&Control
5 compuer /W SAWEPOCH | Interface V.3.21
6 | Digital Thermometer | Hung Chang{TM1300K)
7 | Tool Microscope Distance readout: 0.005 div/mm
8 | Compressed Air Engine | Power : 1/2 HP 220V
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Fig. 3 Tool holder and transducer assembly
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Fig. 4 Temperature vs amplitude of nose echo
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Fig. 5 Temperature vs amplitude of nose echo (without air jet
cooling cut)
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Fig. 6 Relationships between cutting time and amplitude of
nose echo (with air jet cooling cut)
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ficially weared by grinding

VB Height

G UHEEL

2) Jregr

Teansducer  _p—-vtmti,

&0

g Sy oy -
Q
ol
=3
a
k-]
e
2
a
&
«L
0 uz g+ 06 e i T2 14 16
VB Height (mm)

Fig. 9 Relations of tool wear and amplitude of echo for artifi-
cially weared by grinding
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