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Construction of 2-3 Dimensional Attractor System for Cutting Characteristics
Evaluation of Metals
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m Abstract

|
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This study proposes the construction of 2-3 dimensional attractor system for cutting characteristics evaluation of metals.
Also this paper aims to find the optimal cutting conditions of diamond turning machine by measuring surface form and
roughness to perform the cutting experiment of metals, which are aluminum, with diamond tool. As well, according to
change cutting conditions such as feed rate, using diamond tuming machine to perform cutting processing, by measuring
cutting force and surface roughness and according to cutting conditions the aluminum about cutting properties. Trajectory
changes in the attractor indicated a substantial difference in attractor characteristics. Constructed 2-3 dimensional attractor
system 1n this study can be used for cutting characteristics evaluation of metals.

Key Words : Attractor System(o]EZHE] A]AE]), Embedding Dimension(Q#jd X}), Time Delay(A]7HA] <), Diamond Turning
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X(1) =[x{1}, {1+ 3, (1423, -, {1+ (m—1)7}]

X2) =[x{2},2(2+ o, 22420, -, x(24+ (m—1)B]

M

X)) =[xld), xli+ D, x{i+20), -, xli+ (m—1)1}]

A7V AL (D= Foi AAE dlojE o, m Uy 44
(embedding dimension)S, r+ AJ7F A <d(time delay)&
NENEY

AMZE A A rF o] 88 ol EHE F P2 4 (2)9F Zo

e % 9l

R(n) =[x{n},x{n+ o, x{n+2d, -, 2{n+(m~ 131 2)

71E3 X(n) B FZA ol2A X A G) Lol 4
At

g+ (m—13] (3)

7127 R(n) B B o127 R(o) Aol §2ecier
Aele 4 @)ool U 4 gtk

X(q) =[x{a}, xlg+}, x{a+27}, -,

Ru(n) = | X(w)~ X(q)| @
=
=\/ Z){x(n-f—kr)—x(q-F ED)}?

A71M me P¥Y Y, = AZEA Aol

Rpor(n) =\ RE () {x(n+ m1) — x(q+ m0)}? (5)

2 2
{ Rmﬂ;ng(n;? w() mﬂw]re)m(x)m 20l R (6)
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Fig. 3 Dynamic cutting force of Al-alloy according to feed
rate(Spindle rotational speed : 1500rpm, Depth of

ut : 10 zm)
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Fig. 4 Surface roughness(Ra: mm) correspond -ing of
non-ferrous metal to feed rate (Spindle rotational
speed: 1500rpm, Depth of cut : 10 zm)
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Table 2 Programming of Two-three dimensional attr-
actor system

(Two-Three Dimensional Attractor System)
%Two Dimensional Attractor System
function attrac(samp,start,len,delay,st)
samp = samp-min(start+lent+delay);
samp = samp / max(start+lent+delay);
if len>length(samp-delay-start)

break;

end;
xx = samp(start+len);
yy = samp(start+delay:start+lent+delay);

if (st==1)
plot(samp(start+len),samp(start+delay:start+len+delay),.");
elseif (st = 0)

end,

% Three Dimensional Attractor System

xx = samp(start:start-+len);
yy = samp(start+delay:start+lent+delay);
zz = samp(start+delay:start+len+delay);
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