%46 K % 14 AfE T K FFIRCE KM F R Vol. 46 No. 1
2023 %1 A JOURNAL OF HEFEI UNIVERSITY OF TECHNOLOGY (NATURAL SCIENCE)  Jan. 2023

DOI:10. 3969/j. issn. 1003-5060. 2023. 01. 002

HFAE RS2 1 5E N MRAC (1) SUFAE 3h 8 52 4

= ¥ > Y J2
EAE, FH¥R', KRR, HRa#, A K
(L. E BB RS P B AR 2300375 2. A IE2ERE Seibilad TR0 28 A 230601 3. AL Tk K2 R4 T/
FARWIIERE . %8 AL 230009)

B E O RLE L %Iq:il_fxﬁfﬁikﬁﬂj]ﬁrﬂzﬂﬁﬁf i T BE TV AR S AR » SCRE BT — T XU A% 5l
(hydro-mechanical transmission, HMT) 25t 38 ek S0 98 35 % AL il 177 85 A Fr) o 88 0 ek 2% Fb s Av] AR BT 2
AT ZE AR B0 A 1 2 HE R 2% A T R 5 5 25 B R VR A IR LA A7 AR SR AR L L RIS 28 A R Ah
BT IR R RIS B & N (model reference adaptive control, MRAC) 8325 i FIFE TR ZE HE= R
I HL R IRPATHLRG . S5 RIRET P FIMT R GeAEHa Ao pLaE SR BEL T A2 1b 5 i 4 A2 A I BB %L
HPRIZ R EATHIRAS 5 R F MRAC 1 v 8 frl IR ERA TR RE A5 0 181 55 T He R e Ak HOR 52 B i 4028 L 78
TR Ak 722 TR 04 [F] B PR AUE A2 SIAL U AETE = 80 X A L 1A 2 S PR ok A2 35 X ]

KFER HIHAL; BORAL 2 (HMT) s A 2658 s s R AR s B 7R 228 B 38 R 45 il (MRAC)

hE S :S232. 3 SCERAREED : A X E S :1003-5060(2023)01-0006-10

Speed control of hydro-mechanical transmission
based on MRAC algorithm

TANG Xiwen', WU Shilong', ZHU Maofei*, CHEN Jianshan®, XIA Guang®
(1. College of Electronic Engineering, National University of Defense Technology, Hefei 230037, China; 2. School of Advanced Manufac-
turing Engineering, Hefei University, Hefei 230601, China; 3. Institute of Automotive Engineering, Hefei University of Technology,
Hefei 230009, China)

Abstract:; In order to make the speed of tractor quickly recover and stabilize under the influence of the variation
of operating resistance, a hydro-mechanical transmission(HMT) system is designed. The vehicle speed is ad-
justed through the real-time adjustment of the engine throttle pedal opening and the change of the pump dis-
placement with electro-hydraulic servo controlled plunger pump swashplate tilt. Considering the strong non-
linearity, large time-varying parameters and external load interference of electro-hydraulic servo mechanism,
the model reference adaptive control (MRAC) algorithm is applied to the electro-hydraulic servo actuator of
hydraulic pump displacement regulation. The results show that the designed HMT system can effectively re-
store the stable driving state when the tractor encounters the speed change caused by the variation of the oper-
ating resistance. The electro-hydraulic servo actuator of MRAC can accurately adjust the displacement ratio of
the hydraulic system to realize the change of vehicle speed, simplify the operation of speed change, and ensure
the engine to work in the high efficiency zone, thus making the operating speed of the tractor quickly recover
to a stable range.
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model reference adaptive control(MRAC)
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