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Fig. 1 The geometrical model of the actuator
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Table 1 sample data
Samples [, L, ay ay b, b, by L wy . Max
Displacement

1 35 190 9 7.5 4 25.5 4 33 35 5.73
2 40 60 5 3 2.8 18 3.8 40 60 1.51
3 40 350 10 7 10 22 10 20 50 1.80
4 50 200 7 8 2 20 2 40 40 7.74
5 60 250 10 8 3 25 3 40 40 10.1
6 70 50 10 2 2.2 15 2 50 5 0.26
7 70 75 20 4 4.5 20 4.6 75 90 0.63
8 70 250 15 13 35 5 45 50 6.42
9 70 300 13 12 4 20 4 35 60 8.63
10 70 300 70 18 17 62 16 300 5 1.50
11 80 200 120 17 14 70 15 300 10 1.24
12 80 350 9 6 8 19 8 25 40 2.28
13 80 450 3 2 4 30 4 69 80 4.21
14 80 550 5 5 7 36 7 48 70 2.08
15 90 150 80 19 19 48 23 450 5 1.55
16 99 240 7.5 3 3 22.5 3 60 54 12.5
17 90 400 12 8 12 30 12 40 60 1.64
18 100 90 18 8 6.4 22 6.6 60 20 0.70
19 100 200 70 40 10 20 10 200 200 0.463
20 100 250 8 4 4 23 4 50 50 6.71
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21 100 300 40 22 1 19 2 100 80 6.44
22 100 400 13 5 15 60 15 40 50 1.06
23 110 450 19 13 1 24 1 38 50 15.50
24 120 300 10 6 5 25 5 100 40 9.51
25 120 500 4 5 6 20 6 25 90 2.07
26 120 650 9 7 20 70 20 80 40 0.29
27 130 550 6 4 9 40 9 70 80 1.74
28 150 200 90 20 20 70 28 400 80 2.68
29 170 700 11 9 36 90 42 30 35 0.45
30 200 200 200 100 30 100 35 600 50 0.72
31 200 200 20 10 6 30 6 100 100 3.23
32 200 300 100 16 13 55 15 200 100 3.29
33 200 400 60 40 11 30 10 100 300 2.50
34 250 200 30 20 7 15 7 100 150 1.07
35 250 300 130 20 20 80 24 400 95 2.86
36 300 300 50 50 2 18 3 100 200 2.96
37 300 450 30 15 12 60 10 50 70 3.22
38 300 500 150 30 24 75 29 200 120 2.02
39 400 350 60 40 20 90 28 350 200 2.38
40 400 400 40 60 29 40 33 400 130 1.02
2 . 2 BP ?$ ég:( m gﬁ*ﬁﬂ HI‘J E l‘—L&iJII ﬁ o Performance is 0.00918212, Goal is 0.01
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Table 2 The contrasts of results
Samples 1, 1, a a) b, b, bs I3 w;  Object data Training data Error
1 50 200 2 2 15 2 40 25 12.5 12.5 0
2 66 160 2 2 15 2 40 36 9.63 9.63 0
3 200 300 20 10 10 40 10 120 95 5.33 5.31 0.0019
4 300 600 20 10 10 60 15 200 200 20.3 20.3 0
5 390 390 20 20 15 45 15 100 100 4.74 4.80 0.0127
6 400 700 50 40 40 60 20 200 200 0.1. 0.1 0
7 450 800 60 70 40 50 40 1000 200 0.85 0.9 0.0588
8 450 900 40 20 20 90 20 250 200 18.2 18.19 0.00005
9 600 700 50 100 40 70 50 900 350 3.54 3.5 0.0113
10 600 700 50 100 50 60 45 800 350 0.02 0.02 0
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SIMULATION OF U-SHAPED FLEXURAL ELECTRO-THERMAL
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Abstract The U-shaped flexural electro-thermal actuators were simulated based on the BP artificial neural net-

work and stochastic finite element method. First the maximal displacement of the actuators,whose concrete sizes

affect the geometrical structure ,was solved by the finite element method. The relation between the response and

the input was simulated through the BP neural network. The Monte Carlo method was applied to get efficient sam-

ple data and to analyze the errors. The results show that the proposed method is feasible and effective.
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