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Measurement and Control Loading System of Hydraulic Motor
Based on PID Technology

YE Jianbo
(Zhejiang Emergency Management Digital and Technology Center, Hangzhou 310007, China)

Abstract; With the continuous development of industrial automation and intelligence, it makes the application of hydraulic system
become more and more frequent, in which the performance of a hydraulic motor directly affects the efficiency and reliability of the
whole system. For this reason, firstly, the hydraulic motor measurement and control loading system is carried out the mathematical
modeling; Secondly, based on proportional-integral-derivative (PID) control technology, the genetic algorithm (GA) and radial basis
function (RBF) are introduced to optimize the parameter rectification; Finally, a new measurement and control system model is pro-
posed. Experimental results show that this new model has the best performance, with a center value of 0.45, a width parameter of
0. 3 and a weight parameter of —0. 1. The shortest response time is 1. 2 s, the average amplitude is 8 mm, and the frequency is basi-
cally the same as that of the original system. The fastest motor speed of the system reaches up to 1 470 rpm., with a minimum meas-
urement and control error of 0. 49 mm, a fastest system response time of 0. 25 s, and a minimum overshoot of 2. 87 %. It can be seen
that the new measurement and control model can significantly improve the dynamic performance and stability of the hydraulic motor.

The study aims to improve the measurement and control accuracy and response speed of hydraulic motors by improving the existing

control algorithms, and to provide a new direction for the technological development in this field.
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mm, 5 R 2B Ry S R VAT 1 L2 5 S R HEAT X L.
5] 40 g F AR ZE Fg st (SMVSC, sliding mode variable struc-
ture control) . 3 2% 4 & ¥ #] (GSC, gain scheduling con-
trol) FIAE B 2 # ¥5 #] (FLC, fuzzy logic control), X
SMVSC J& —Ffr Al Lk 42 ) W, 38 od 3¢ T i A5 1l A7) 46 42
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GEAR A BN 2 1 09 A2 T ok TR P T 00 2o e I iR
HAw G 45 3. foRME Ao 8. FLC il o A0 ML U 70 458 )
PRS2 BT H AR B A H AR 2 0 A 1 E M Y R
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Bl 7 (a) S SMVSC il ¥ 55 32 1) 1 5% iy £& i . 45
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%11 g . BT PID R A8 3k N3 R & it < 131 -
1 ASTRDI A5 5 2k 0 4 A IR A6 R
O o ik il W R 22 G5 [ I EZESBE | FRESBEE| ZMlES
/rpm /mm IfE] /s /% %22 /mm %72 /mm B EE IR 22/ mm
SMVSC 1420 0.82 0. 31 5.42 0.70 0.95 0. 85
GSC 1390 1.13 0.32 6.33 1.10 1.25 1. 20
CMS-CD
FLC 1380 1.17 0. 34 6.58 1.15 1. 30 1.25
GA-RBF-PID 1450 0.55 0. 25 3.81 0. 50 0.65 0. 60
SMVSC 1440 0.98 0. 30 4.81 0. 85 1.10 1.00
GSC 1410 1.24 0. 31 6. 38 1.20 1.35 1. 30
MIP-SD
FLC 1380 1.12 0.33 5.42 1.05 1.25 1.15
GA-RBF-PID 1470 0.49 0. 26 2.87 0. 60 0.70 0.65

MFLC HEMESTFABRRKWER, BAEXMNMKE, BEF
SAEAEAELER . 3 WX S U 5 B VE R WY IE 55 A 5 A 19
P E AT PR . AT T = H S, WS iR A9 GA-RBF-
PID P45 58k BLA AL A £ 5 M 8, R IR IE A
8 mm, M5 RGEIEA -, UL T I R
JE b 3R 45 028 R G 00 S B Al M RE B A iE mAE A, B
WS, REERT., BE, BTk, iR,
R B E] . B R, DRIERESBERE, FEE
BRI AT IR R, kXLl 4
RBEEIAT T X I, Mg R ange 1 piR .

MR 1AM, £k E#EER T, GA-RBF-PID &1k
43 54E CMS-CD il MIP-SD 30445 [55%) T 1 450 rpm 1 1
470 rpm, M FHMB D, FHERFT L 50 rpm, £ #
wEMIRT . GA-RBF-PID 5 1k 76 B A B0 48 v 19 152 22X
4 0.55 mm M 0. 49 mm, KT HALE 2 MR 22K, B
B T HAE GR35 T Jy T A B PR B L 7E R 5 e g B[]
fabr b, WEFT AT S M AR E B 20 & 30 ms, X FEH
%5 BE O T b X 2R G0 R A AR AR A RO . FE R A AR
b5 I GA-RBF-PID Bk e AR ol 35 3. 81 % Fil 2. 87 20 (1) 8 A
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0. 65 mm, ZH(ABMETIHAM 3 38053k, UM TR ity
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