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Chip type discrimination by pattern recognition technique

Kang Jong-Pyo¥* Choi Man-sung** Song Ji-bok***

~ ABSTRACT

Apaptive control of machine tool is aimed to change cutting state satis-
factorily without aid of a machine operator, if the cutting state is abnomal
such as formation of tangled ribbon type chip, built-up edge and generation
of chattering and so on.

Among these the recognition of chip type is one of the most important sin-
ce it has imlications relate to:

1. Safety of operator

2. Stoppage of work due to entanglment in tool and workpiece of chip

3. Problem of producted chip control

In this paper the chip type is discriminatied by the pattern recognition te-
chnique. It is found that the power spectrum of cutting force for each chip
type has it’s own special pattern.

Linear discriminant function for the recognition of the chip type is ob-
tained by learning process.

The discriminant function can be the basis of adaptive control for the
rate of success of recognition by pattern recognition technique is at least

higher than 83%,.
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Table.1 Experimental condition and Tool

properties.

50,60,70,80,90,100,120,
150,180,210,240,270

Cutting Speed
{(m/min)

Feed Rate (mm / rev) 0,04 ~0,27(+0,04)

Depth of cut (mm) 1.0, 1.5, 2.0

Cutting Fluid No Use

Tool (T.A.Holder) PSBNR 2020 K12

(T.A.Tip) SNMG 120408C P20
Rake Angle -6°
Nose Radius 0,8(mm)
Cutting Edge Angle 78"

Cutting Edge Inclination

T Analzerol] 93] FA431 4l olm ALEE 4]
Ao 1 318ty 488 Table. 29 2t}

Table.2 Dimension and Chemical composi-
tion of Workpiece

Workpiece Dimension : 85 X 250 (mm)
Chemical Composition (W+%)
C Si Mn P S
0.42~0,48 0.15~ 0,35 0.60 ~ 0,90 0,030 ¢ 0.030 ¢
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G, (X) —31110.7 —35,562 76
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2 Gy (X) 19484.8 — 4.072 —2505 33 5134 74%
G (X) 729.3 20. 437 410

37




(1& 3
Xe
400} o
@ Incorrect Chips
— o
2 300
GrsQ
’gzoo_ 73 B
i G3s) 0
5 Gi3s0
L]
8 100 wa) 8120 e ,,°8%65%ﬁf"'/
G230 LLEY-¥
)0
A&Z: Gs2)0 (w3)
[«] 0 " .82 1 1 A X1
0 05 1.0 (K] 206 28 30 xi0*

Feed Rate lmn/rev)

Fig. 12 Incorrect Chips by Pattern Vector.

Zt Tk

Table 3.& A2AHo A 78 7+ class 9
EdozXRE A2 11449 Tralmng Pattern
of o3 #+ai7F 7}5 Vectorst 71 914 &8 ®
Ag oz Aaglol 7t 2mY o QA& e
347t v e 728 Training Patterng Fig. 13
o145t 2ol Chipel Fuj7k malahis Yoz

o]

S R LA L

fEAon waw & 2

goz @AWY,

X
Fig. 13 Selection of training pattern.
5. & %
1) A2A BA == Chipel et #aw
Power Spectrum& %83 e 201 Yo

o,

38

WEsle o

=
DAES dddae v, 83% o149 HEE

o2k Chlp-4 EHEo] ulE Pattern ¢14]7]
H2 AA Ao s A I Ay
HZ =2 & 9de 2 AztArct

Ne Ao
2 F x g@

) Y. Z. Zhang, Z. F. Liu, etc,
the Cutting States for the Difficult-to-cut

p—

“Recognition of

Material Application of the Pattern Recognition
Technique; Annals of the CIRP, Vol. 31/1, (1982)

2) WO, REFEWR, V- vAEFFEOEM
L HBANMSET — & N— 2 OB OEHSaE
Vol. 50, No.8, PP.1255~1260(1984).

3) HEE, “SBUHIER, AR, PP.36~39,
(1985)

4) MBRSF, WEE EHBEER VY- WHE
HWTIZ & HDHRBO 23 H BB e Vol,.
42, No. 2. 2, PP.22~27(1976).

5) M.Wang, J. Y. Zhy, Y. Z. Zhang,
tern Recognition of the Metal Cutting States’,
Annals of the CIRP, Vol.34/1, PP.133~136
(1985).

6) K. Matsushima, T. Sata,
the Cutting State by the Pattern Recognition
Technique; Annals of the CIRP, Vol. 23/1, PP.
151~152 (1974).

7) T. Sate, K. matsushima, T. Nagakure, E. Kono,
“Learning and Recognition of the Spectrum
Annals of the CIRP, Vol.22/1, PP.

41~42(1973).

8) J. T. Tou, R. C. Gonzalez,
tion Priniciples, Addison-Wesley Publishing Co.,
(1974)

9) N. J. Nilsson,
Hill,

“Fuzzy Pat-

“On-line Control of

Analysis,

“Pattern Recogni-

“Learing machine; McGraw —

New York, (1965).



