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1 0.5 100 0.15 3.83 55 1.01
3 0.5 100 0.3 12.84 | 1222 | 281
4 0.5 150 0.1 478 | 422 | 0.67
5 0.5 150 0.15 6.66 6.09 | 1.05
6 0.5 150 0.2 7.22 7.26 | 1.35
7 0.5 150 0.3 1164 | 11.11 | 2.12
8 0.5 200 0.1 5.07 451 | 0.71
11 0.5 200 0.3 13.1 | 1194 | 2.76
13 0.5 250 0.15 6.28 529 | 1.03
14 0.5 250 0.2 7.3 6.69 | 1.21
15 0.5 250 0.3 1257 | 11.92 | 2.37
16 1 100 0.1 1169 | 6.86 | 1.11
18 1 100 0.3 16.73 | 15.63 | 2.48
19 1 150 0.15 6.19 541 | 0.93
20 1 150 0.2 8.95 8.15 | 1.43
21 1 150 0.3 17.8 | 15.05 | 2.49
22 1 150 0.1 3.7 3.22 | 0.52
23 1 200 0.15 6.99 6.28 | 1.02
24 1 200 0.2 8.85 8.16 | 149
25 1 200 0.3 16.03 | 14.85 | 2.33
26 1 200 0.1 6.02 488 | 0.61




27 1 250 0.15 6.66 6.08 | 1.24
28 1 250 0.2 10.17 9.2 1.6
29 1 250 0.3 1751 | 16.42 | 3.26
30 1.5 250 0.1 8.53 7.62 1.22
31 1.5 100 0.2 11.73 | 1059 | 1.78
32 1.5 100 0.3 16.39 | 15.17 | 2.78
33 1.5 100 0.1 7.54 6.44 1

34 1.5 150 0.15 7.73 6.86 | 1.23
35 1.5 150 0.2 10.61 | 10.23 | 1.79
36 1.5 150 0.3 1459 | 13.86 | 2.77
37 1.5 150 0.1 4.86 3.73 | 0.56
38 1.5 200 0.15 5.36 5.05 | 1.05
39 1.5 200 0.2 8.57 7.8 1.46
40 1.5 200 0.3 16.32 | 15.01 | 244
45 2 250 0.1 11.2 | 10.11 1.8
46 2 100 0.15 1121 | 941 1.77
47 2 100 0.2 1584 | 8.52 1.89
48 2 100 0.3 10.73 | 9.83 | 2.33
49 2 150 0.1 6.84 6.26 | 0.58
50 2 150 0.15 12.37 | 11.82 | 1.34
o1 2 150 0.2 12.62 | 11.87 | 2.23
53 2 200 0.1 4.21 3.95 | 0.73
54 2 200 0.15 8.1 1.47 1.18
55 2 200 0.2 8.99 8.44 | 1.67
56 2 200 0.3 17.26 | 16.12 | 2.82
57 2 250 0.1 6.42 437 | 0.68
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58 2 250 0.15 6.42 5.61 1.08

59 2 250 0.2 8.42 798 | 151

60 2 250 0.3 16,5 | 1559 | 2.92
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P=[22 2 2 2 2 2 2 2 2 2 151515151515151515
111111111 1050505050505050.5;

250 250 250 200 200 200 150 150 100 100 100 200 200 200 150 150
150 150 100 100 250 250 250 200 200 200 150 150 100 100 250 250
200 200 150 150 100 100;

0302 01502015 0.1 015 01030201503 0.20.150.3
02015 0.1 0.2 0.1 02015 0103 0150103 0.150.3
0.10.30.150.30.10.20.15 0.30.15;];

T=[292 151 108167 118 0.731.34 058 233 189 1.77
244 1.46 105277 179123 1178 12216 124 0.61 2.33
1.02 052 249093 248 111 237103 276 0.71135 1.05
2.811.017;

[Pn,PnPS]=mapminmax(P);

[Tn, TnPS]=mapminmax(T);

recerrormin=1,

for i=1:10
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net=newff(minmax(Pn),minmax(Tn),[18],{'tansig’,'purelin'},'trainlm’,
net.divideParam.trainRatio = 100/100; % Adjust as desired
net.divideParam.valRatio = 0/100; % Adjust as desired
net.divideParam.testRatio = 0/100; % Adjust as desired
net.trainParam.show=>50;
net.trainParam.Ir=0.05;
net.trainParam.epochs=100;
net.trainParam.goal=0.0001;
net.trainParam.min_grad=0; % 10"-33
net.trainParam.max_fail=inf;
[
net = train(net,Pn,Tn);
O=sim(net,Pn);
O_again=mapminmax(‘reverse',0,TnPS);
diff=abs(O_again-T);
recerror=mse(diff)
if recerror < recerrormin

[

bestnetnumber=i;

recerrormin=recerror;

y=0 again;

nety=net;
end
end

bestnetnumber

recerrormin
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%val e.\.mﬂ

f=1:38;

figure(1);plot(f,y,'b:0",f, T, r-*")

xlabel('sampels number’);ylabel(‘'surface roughness Ra (_m)')
title('(0)ANN (x)Experimental’)

figure(2);plot(f,y-T,f,T);grid

% pridiction sl

P2=[22221515111050.50.5;
250 200 150 100 200 100 250 200 150 250 150 150;
0.10.30.20.10.10.30.30.20.20.20.30.1;];
T2=[0.68 2.822.231.80.56 2.78 3.26 1.49 1.43 1.21 2.12 0.67];
[Pn2,PnPS2]=mapminmax(P2);
[Tn2, TnPS2]=mapminmax(T2);
0O2=sim(nety,Pn2);
02_again=mapminmax(‘reverse',02,TnPS2);
diff2=abs(02_again-T2);
recerror2=mse(diff2)
h=1:12;
figure(3);plot(h,02_again,'b:0',h, T2,'r-*");
xlabel('sampels number');ylabel(‘'surface roughness Ra (_m)')
title('(0)ANN (x)Experimental’)
%figure(4);plot(h,02_again-T2,h,T2)
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Abstract

Intense international economic competition has focused the attention of
manufacturers on automation and flexible manufacturing as means of increasing
the productivity and the quality of manufactured products.The surface roughness
of a machined workpiece is one of the most important product quality
characteristics and in most cases a technical requirement for products.

This trend toward automation has created a need to find solutions that can
achieve product quality by the prediction of surface roughness before machining.
Our research consists of two parts theoretical and practical. The theoretical part
contains all the principles and theories that have been used in the implementation
of the practical part. And also includes the study reference about the
methodologies and practice that are being employed for the prediction of surface
roughness, each approach with its advantages and disadvantages is summarized.

In the practical part we used artificial intelligent for prediction of surface profile
by using neural network and we used cutting parameters:. cutting speed
(S),cutting depth (d), feed rate (f) for that.Machining tests were conducted on a
CNC turning lathe and was used as workpieces.finally we had a model of neural
network can predict surface roughness with high speed and low cost, as a pre-

process prediction.
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