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An Experimental Study on the Detection of Tool Failure Using
Telemetering Technique

Woo-Soon Kim* , Jeong-Han Lee* , Dong-Hyun Kim**

ABSTRACT

In This paper presents a new technique (stsain-telemetering) for detection of coated tool failure in face
milling processes. In the cutter body, the strain signalg received from the transmitter are transformed into
frequency modulation(FM) signals in face milling processes. The receiver which Is placed near by the Verti-
cal milling machine receives the FM signals , then the signals are sent to a computer, which shows the tool
failure. In this paper, A on-line monitoring of the tool failure detection system based on the strain-teleme-
tering apparatus has been represented.

Key Words : todl failure detection (F7842) |, face milling (AL H), strain-telemetering( 2E#HS)-Ae]u]eldl),
transmitter ($3171), receiver (+27])
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Fig 2.1 chip thickness variation and cutting force
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Table 3.1. The mechanical properties of SCM440

Ttem yield strength | tenslle srength | clongation| B impact
Materia (kg/mn’) {lg/mn) Ay
SCM 440 520 8.1 205 25 203
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Table 3.3. The specifications of milling cutter

milling cutter M345SNP
lead angle 45
axial rake angle +15
radial rake angle -3
insert type SDENSIMT
number of insert 4
cutting direction right
cutting diameter(mm) $80

maker KOREA TUNGSTEN

Table 3.4 The specifications of inserts

material TiN Coated insert
ordering code SDENGSMT
maker KOREA TUNGSTEN
150 code SDENGIMT
clearance angle [ * ] 15 °
thickness [mm)] 4.76
type S
edge length [mm] 127
W = 160 - 175 (nmd>
X = 878 - 288 (mm
L = 0,76 - 0,85 (mm>

Fig.3.1 The slotted cutter insert
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Table 3.5. The specifications of experimental apparatus

Vertical milling machine

model : TMVH-2

model ¢ workbench PC

maker : strawberry Tree
telemetry volland Telemetry BI1-FM

strain-gauge CEA-13-125UW-350

sampling ratio 2 kHz

milling machine

data Acquisition system
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Fig.3.2. Schematic diagram of the experimental apparatus
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Phoato 3.1. Photograph of the experimental appratus for
signal acquisition system
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Fig.3.4 Cutter body attach to strain gauge
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Fig.4.1 Experimental result of unbroken cutter
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Fig 4.2 Experimental result of one insert broken cutter
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Fig.4.3 Experimental result of two insert broken cutter
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