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Detection of Tool Wear by Cutting Force Measurement
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Fig.2 Variations of the normalized force in the ditferent cutting
conditions
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Fig.3 Calculation flow chart for detection of flank wear

Table 1 Empirical constants

1 2 3 4
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Fig.6 Normalized differencs of normalized force with the development
of flank wear
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Fig.7 Simple differences of the normalized force in the different feedrate

62 ZA vt

oo g 150 elAly BAHetER gt 5L 4
3} ol At ek
KT = 006 + 03 f —

o7]4] KTE ZAtmoigel Zeolojeh a2l el2iet #32 7]
ze ojpme 2712 a7 ujEe] WAEe) Wk BT
K17k AppeE FRsdel Bwrlges sl B
o w, B Aol ARAeE Pt el o
oolat Mo} 2 AeelT e WAl YA, KTl 2
vot A B WAGESL = Ageln WY g
o) 3 9 HE AFoIME Cp, =022 Pug WA
e o % gilch Figsel @, ®), © TR @ A A
st A&eit AR T® KT Zhel dig AAe) S48

e e

_441_



lA il
L

. -
Sre oo TTh s Sirn "o S7e
Tims rmac] Tera [moec] Time [mase]
Croter Dea 7 T 227

Contms Da (1 105 17 (5)

Crater Deg(Fe-Fr} = 187
Cooter Dogdfc—fry 1 8. (5)

TOO0Y mmi a4 10 mm v 0 ofmin, KU O mm b 00% mun/e. 40 10 mm. v 120 mfmun. KT ¢ 008 mm

() ()

a7

O
Teme (smanr}

B aa
Fma {msec] Firm [menc)

Time [msnc]

Coer Dag(fe 1) 4137
Cootee Daq(Fe 61} £33 (C)

Cooter Bog(e-11) - A7)
Coater Gag(be-F1) . 4tS ()

PO mm/ @ (0 mm v 120 e, KT 009

(e} (d)

POOM mem/e @10 me v 120 m/mie, KT D11 mem
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Table 3 Results of toot wear detection

Tool No.{ VRGum)| KT(mm) | feedtmm/e)] do.c.omm vommindf  Ndi | Neo | Ny M"’l“"";:"@

csu
1 0 0 0.05 10 wo | -0012| 002 | -oois] s
028 10 0o | o003 | oore| ooms| s

005 30 o | oco1 | oois| 0016 s
02 10 m | 00| 07| 0asy| s

2 02 0 0.05 10 100 | 0007 | oo | oos] s
0.2s 10 106 | -0.008 | 0050 | 0040 s
3 0s [ o 0.05 10 150 | o0s7| 000s | oom]| s
02 10 150 | oai0 ] ozas | omr| m

4 Jow | oos | oos 1.0 100 | o001 [ oar0| oose] M
025 10 0 | 0097 | 0345 | 0331 M

s | o3s 0 01 10 150 { 0132 | osso] oors| ™
02 10 150 | 01472 ] o24s| 0178 L

02 05 150 [ o090 | 0312] 0208 M

02 15 10 1 0155 [ 0246] o192 M

02 1.0 230 | ows| o6 0142 L

6 {om [om | o2 to 100 | o01aa | 0374] 0346 L
025 10 220 | o145 | 0416] 0300 L

7 | os n 0.05 10 w0 | 0307 ose6| o0si L
025 10 0 | o30s | rosr| 1o L

02 05 100 ) o6 | 1s03| 136 L

02 15 10 | 0277 | 0758] 0706 L

02 1.0 200 | oais | 12s) 1174 L

8 | o4 a6 | o00s 10 wo | o109 | oasa | oaar| M
01 10 w0 | 0133 | 0303 | 0273 L

o | o3 s | o00s 10 120 | 0005 | 0.005 | 0o c
0.1 10 120 | 0059 | 0.009 | -0.080 c
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02s 10 o | ons | 0373 03s4 L
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18] 013 0l 0.05 1.0 130 0010 0.010 0.002 c
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L :dctected as a severe Nank wear
C * detected as a crater wear
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