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Abstract: The control system of a direct drive servo valve is a nonlinear system, and the flow force effect
on the spool motion is significant and dependent on the load pressure. To satisfy the control system design
requirements, the optimal parameters of the lead-lag controller and the derivative feedback controller are
searched for using a genetic algorithm and a complex constrained direct search type method. The obtained
controller parameters successfully perform their role to satisfy the control system design requirements.
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Fig. 1 Schematics of direct drive servo valve
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Fig. 2 The linearized block diagram of direct drive servo
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Table 2 Search Results of Optimal Controller
Parameters of Linearized Control System
by Genetic Algorithm: population(50),
generations( 2000), search time(180min)

P Kier Kl”” f lag o Jiead |5 f (£ )
s AVITANVIHZ (L] 2] (] [V]

0.00 |2.811(6.332|27.23|29.94 |134.4|39.82|0.926
6.90 |2.143|5.846|23.85(29.54|130.839.990.811
13.8 [1.601(4.565|14.27|28.56 |115.0|39.73 |0.676
20.7 |1.258(5.200|1.547|2.474 |117.7|39.96 |0.736

Table 3 Search Results of Optimal Controller
Parameters of Linearized Control System
by Complex Method: objective function
evaluations( 1000), search time(I1min)

K;]er K}/m flay « fleud /B f(ﬁ)

MPa) [A/VI|[A/V]|[Hz] (] |[Hz] |[[] |[V]
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0.00 2.777 16.120 |28.60 {25.92 {129.6 |40.00 |0.932
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2.514 |5.157 |33.04 [29.91 |115.5 39.72 |0.917

1.943 |4.142 {28.29 |29.75 1100.9 |39.94 |0.780

6.90 2.011 |4.403 |26.87 |25.59 [107.5 {39.90 |0.794

1.931 |4.104 {28.50 |29.89 199.78 |39.96 |0.779

1.936 |4.144 (28.23 [29.90 [100.8 [39.99 |0.779

1.405 |2.987 16.72 130.00 {81.39 |39.89 {0.643
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1.466 |3.445 [15.80 {29.93 |87.75 140.00 |0.640
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Fig. 3 Step response, V,(t) of linearized control

system: (top) Applying the controller
parameters of Table 2 and the colored
controller parameters of Table 3 for P,=0MPa
(bottom) Applying the controller parameters of
Table 2 and the colored controller parameters
of Table 3 for P,=20.7MPa
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Fig. 4 Step response, V,(¢) of linearized control
system(dotted line: P,=0, solid line: P,
=0.7MPa): K, =2466[AN], K =24[AV],
Fu,=3432[Hz], 0=30.00, f,,~116.7[Hz], 8
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