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An Optimization Controller in Milling Compacting Genetic

Algorithm with Neural Networks
Wang Chaojun and Liu Yanming
(Mechanics Department, Huazhong University of Science and Technology - Whuan, 430074, P. R. China)
Abstract; An optimization controller in milling is proposed in this paper. The neural network for modeling is used to learn

the appropriate mapping between the input and output variables of the machining process. The genetic algorithm is used to deter-

mine the optimal inputs. The results of simulation and experiments are also given.
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1 5|5 (Introduction)
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( Optimization controller compacting genetic
algorithm with neural network)
2.1 HEMERYTEL B (Neural network in on-line
modeling )
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~ Fig. 1 Neural network for modeling
W4 ek I RN 2 B @ in TR
KR SIHI S e SRV HE Fo B Z (AR P 453
13904, R Fi BP 2 S Bk FE 4R B M 4k B

* EXRARBEEE(5933100) ERAZHBHEFERETARNTHFER BT RHTE .

AXF 199743 A 21 BiRF. 1998 4 2 A 23 BB M .



608 EHELSNA 16 %

TER AR 2 45 1) % S BEA A, B
JE R ARG SRAEE BN 32 1 Fr A1 R T J Y5
BEAEAL R W B AR A, I AN AR 2 5T R
BRZEHBITAR/DNT 2% R EEHRET

wafin |-
4
+
4 e
ghlite |—

B2 #EMNBEREIEE

Fig.2 On-line training of neural network
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w(n +1) = w(n) + 9(n + 1)d(n) +
aln + I)A;(n).

o, Aw(n) = w(n) - w(n - 1), B LW
RER R

%ﬁ%ﬂ%'fh% Ae = e(n) - e(n -1) > OB},
7(n + 1) = 5(n)*0.618,a(n + 1) = a(n)*
0.618;

B, p(n + 1) = 9(n)/0.618,a(n + 1) =
a(n)/0.618.
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2.2 BEEERE B KM (Genetic algorithm and

its improvement)
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et B[ Max_ Xi,Min_ Xi] FFIERA 4TI, B
kB AR AE B DX TR DA AT, 06 250K I IX ] 45 DA BCR &
¥, B,
Max_ Xi = Max_ Xi + 1/29(Max_ Xi — Min_ Xi);
Min_ Xi = Min_ Xi + 1/277(Maxﬁ Xi - Min_ Xi).
BT BB RS, 5L R A2 18
TR 7, AR AR B & I (H N IR W B, OF
H AR R XK T B/ R iF KR Si, B Max_
Xi — Min_ Xi > Si, &N
Max_ Xi = 1/2(Si + Max_ Xi + Min_ Xi);
Min_ Xi = 1/2(Max_ Xi + Min_ Xi — Si).
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Max_ Xi — XiMax < a(Max_ Xi - Min_ Xi,) B,
Max_ Xi = Max_ Xi + S(Max_ Xi — Min_ Xi,),
Xi Max - Min_ Xi < a(Max_ Xi - Min_ Xi,) B},
Min_ Xi = Min_ Xi - B(Max_ Xi - Min_ Xi).
HH,0 < a <0.50< B < 1,Xi Max BN
RAREISHUE BRI REASR B R R AGFAR.
B,
Max_ Xi < MAX_ Xi,Min_ Xi = MIN_ Xi,
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2.3 GA 5 NN @ & H M6 8% E (Model of

optimization conrtoller compacting GA with NN)
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Fig. 3 Model of optimization controller
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Fig. 5 Graph of feeding speed and cutting force
in a step cutting

3 {AE(Simulation)
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Fig. 4 Simulation graph of feeding speed and
cutting force in step cutting

4 3L (Experiment)
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Fig. 6 Graph of feeding speed and cutting force
in a cam cutting
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7.5mm/s< V <135mm/s, F <360N, P <4.5kW.
BT BB SE AR AL B R d A O, #EAT — R LT,
B 6 bl 5k 72 i ok 45 R B A U EI O i R, TR
Kb =2mm, FHFEEN n = 300r/min, LR HK M
HM.7.5mm/s < V < 180mm/s, F < 320N, P <
4.5kW.
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5 B4 (Conclusion)
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