202248 H Z?ﬂkMTﬁ%ﬁ?ﬁ ¥ 5358l

doi;10.6041/j. issn. 1000-1298. 2022. 08. 047

BEVNMETRE RSN N EEBRRIEEESHE

FEE fRax WAE K

(IR BRI R0 5 228 TR Be , % FH 471003)

FEE . WEAUICH A H AR (HMCVT) it e BN 45 & 5 0 s i 17 V), 25 BB AE B R G s B IR, S8
Bl bndt, L4000 B e Y145 7 1 e i 1R B o a8 ), 25 5 i R h ) A, B B B, TR E AR AN
HMCVT , A% SCR H# BEHUA J B T2 B 45 A 0 iR SE B T sl ) i 84 B, %) 80 134 e Be kB i sl Jy e bEIEAT T
BT, ST T HMCVT 3y Jy 3 S Brad T i B AOR A EURCEY | % HMCVT 3h ) i g3 Bt B b AT T B 5
SR, RIS & ST RSB ST RS LA AT TR UE, BFFTAS AR A Y HE R bR Y R P, e B B )
EBL A LIS E S B B i Sk B R B B A A R AR VR B AL A S Uk s s A 4 A
KB, 7280 S U1 B B, HMCVT WAL sh o BB, th A-IE AU S BRI AL S 8ee , SIE R R %S
BB TC  FE IR B 5 3h 1 i S B i, R Gk W e S ARV AT D 3 5 e B 0 B A W R R AT B i S B
I, FRGE e s Sl R, PR AR R B B I B S B B M 22 | I Sl R B A B p T RO Y S T 3l i ff
BRI TG,

KGR MENIWTCHAES; 1 ES B B8 i E
hESES: TP271.4 XERARIRAG: A XERS

: 1000-1298(2022)08-0435-08

Modeling and Simulation of Continuous Power Shift Process of
Hydro-mechanical Continuously Variable Transmission

GUO Zhanzheng XU Liyou SUN Dongmei ZHANG Shuai
(School of Vehicle and Transportation Engineering, Henan University of Science and Technology, Luoyang 471003, China)

Abstract: Through the state switch of shifting mechanism and combined with speed regulation of
hydraulic transmission system, the shift of hydro-mechanical transmission continuously variable
transmission (HMCVT) was realized. The traditional method of shift was short intervals or cross, which
would easily lead to power interruption and affected the quality. Based on the HMCVT of a heavy truck,
the method of short overlap combination between segments was used to achieve continuous power shift.
The dynamic analysis of the process of continuous power shift was studied in theory. The mathematical
and simulation models of the process of continuous power shift were built. The process of continuous
power shift were analyzed by simulation. The result of theoretical research and simulation were verified on
the test bench. The research results showed that within the appropriate range of displacement ratio, the
short overlap combination between the segments of the shifting mechanism can realize the continuous
shifting of power. The power continuous switching process was divided into four stages: synchronous
speed regulation, overlapping combination, power switching and rapid separation; in the power switching
stage, the transmission ratio of the HMCVT was constant, which was determined by the parameters of the
sub-convergence mechanism and the mechanical transmission mechanism, and it had nothing to do with
the parameters of the hydraulic transmission system and the load; at the theoretical shift displacement
ratio, the output speed of the HMCVT basically did not fluctuate; before or after the theoretical shift
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displacement ratio, the output speed of the HMCVT fluctuated greatly, resulting in a large shifting

impact ,the more the deviation from the theoretical switching point was, the greater the fluctuation range

and switching impact were; in all three cases, the system power was continuously transmitted without

interruption.

Key words: hydro-mechanical continuously variable transmission; continuous power shift; modeling;

simulation
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