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Abstract ; In order to reduce the fluctuation of rotation speed control for volumetric speed regulation system used in hydro-mechanical con-
tinuously variable transmission (HMCVT) , a control method of PID optimized by genetic algorithm ( GA) was designed, and the simula-
tion analysis was carried out by AMESim and MATLAB/Simulink combined software. The results show that after optimization by the con-
trol method of PID optimized by GA , the rotation speed reaches overshoot of 0. 35% and shows stable state after 0. 25 s. Compared with
the traditional PID control method, the overshoot is reduced by 18.5%, the required adjustment time is shortened by 0. 17 s, and the
fluctuation of rotation speed is significantly reduced. Thus, the control method of PID optimized by GA can make the system obtain a shor-
ter adjustment time, achieve more efficient response performance, greatly reduce the overshoot of rotation speed, significantly improve the
speed regulation and stability of the system, and obtain better dynamic response performance and rotation speed control precision, which
can provide favorable conditions to meet the engineering application.

Key words: volumetric speed regulation system; genetic algorithm; PID control ; rotation speed control; overshoot

TR ATLTE JEE 2 B A S PR UE G B 2R AN T AR 2%
RIRBEBRZ — o BRI A% 1 J5 35 mT LS 3RS
WARA e S . R R, HATC 80z

i HER: 2021-02-22; &iTHHA: 2021-05-26

E&UWE: A &GO B R T U R R B I H
(2019GZGG034)

EE®T: XA (1987-), 4, 4, JHi

E-mail: habing62122@ 126. com

T AT, BT E, ABUR RS R
TR ZEHE MBS, HN G0 A W7 15 246
JR TR AL A S B T R 0 R Y %
& b, EE AR A T R VLA G g A A (HM-
CVT), HFWERS X HMCVT £ sh 3R B 5%
M ) — B R 26, BRI, A8 RRLORDE 2 G4 il 1 g
XPSEbR B R T EEAEH, M2
HMCVT JEERHE, Fa R 2 R 3R 5 10 3l 2 e o 2ot
FETFIBIEAST



434

XU/NESE: JET GA fift PID FE3k 3 M HUARA AR o 28 470 P il 7 000 A 165

T ARAFHE G I 2 R A ) PR RE, S ER M
HEp S, o S B RO A ROR . i TEHE
S0 ot STMB32 LU ¢ Y — ol 52 4% 1 35 o R
Gt, ARG IERE B 3l B 2% 1F T AR SR Pk 1
SRR e . 20 AT AR AR R+
ARER LR A LA A AR (B B BT T — Rl L AR
A 20 RE (L AT I A — S i 2 o R il ) e sl 4
WA, fRGAT T H SR A B BRI NLRE ST o AT
SCEE X AU G 9 28 i 25 A% By 24y 22 3 B BR
PUBI 2 A A i ) T R MR e sl i i 0, A IR
A GERTAMAR] PID £ 77 1 S8 1 X 3 3
o, KRR T R Gehe i B sk o i) 5
o SRR A T 3K AR G e A f Y e BE e Sl A R,
I3 R Gk R RO 2E AR AR, AR R —Fh
JELM: PID 55, SE TN R S R Y
AW, R X R T IR G LI A
TSN EHEAT TR BEIAT, BT I RS
BATREE, TP T — AT AN 5 & 1 PID 5
%, RIS T BT R HECY IR, R
i1 R bR iRk e RE o S LN TS AV B W I DE S
H, EEDE S BRI R AL S S RN A

ARSCH RTTE T IR LRG0 78 3 e (o T 9 ¢
RO R G T 5 A2l A B Sh PE R R R, O
RGBT T AR (GA) ik PID py il 7
Wk, ARG T HAE Y B 240 L RE -5 4% T 4
RERE, Dyl i TREN St AR & 1F

1 AREERSR

PO AL )T P A A PRl o A I A R 7 3
FE, TSR DL AR 2 4 9 R s AR
MNP T AT UR S 4R A BRI R e i B R a4,
t, AR IR TR ORI, AR RR
FESRE 1Ko WM 3K R B AN TR A
AR ORI TR E 5, MRS S 8da (s
SR RGP I 2 BRSO R, SEBL A
FLAI R R AR D RE BRI RELHG 2R AR 052
i, SRR U R IRE, ANTIARTRAN R Y
ARRARHERLY, RZSERE IR DI RE

H T4 2R UG A2 S i 14 A T B 2 e
W RABATTE AT B IREE DL LA S AR PR, 323
SN EARTE TH, P, R Shak ARk
FERIEIES), MR T RGEB IR T IR EN:,
B RAFR S TERE o B XL BB, ASCR

B 1 AR R e A
LOEERIESIE 2 M 3. il 4. G
5. R 6. W 7. a8 ihAN

Fig. 1  Structure diagram of volumetric speed regulation system
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Fig. 2 Control system structure
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Fig. 3 GA optimization process
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Fig.4 Variation curves of rotation speed with hydraulic motor

displacement
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Fig. 5 System response characteristic curves
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Table 1 Parameters of volumetric speed regulation system
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Fig. 6 Simulation curves of rotation speed by volumetric

speed regulation
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