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Abstract

The hydraulic system of electronic-continuously variable transmission (e-CVT) of full hybrid electric
vehicle was designed. Hydraulic scheme was confirmed based on the structure and driving modes of the
hybrid system. Oil pump was driven by output shaft or electric motor in order to match the flow
requirement of different driving situation. The structure dimension of hydraulic valves was designed by
theoretical calculation. The dynamic model of hydraulic system was established by ITI-SimulationX to
investigate the characteristics of oil flow and pressure. Simulation results indicated the hydraulic system
could satisfy the design flow and pressure requirement.

Key words Hybrid transmission, Hydraulic system, Design, Dynamic simulation

542 % 42

IS AR SO v BB A B 7 R 0 U

51

il

ARG

RE IR FE R LB Z M TAERBR TR
L, & AT RIS S T E i RGeS
SRR 2 T B AR SR Y SR
P T I BERYIR & 2 J1 8 4% (e-CVT) B2
TR B BIE T 3R T A A 4 A T AT S AR B Y i3
TR B BEOR Y T T SR T 1 SRR A 8
J1Z G0, W5 ZBOH R R GE 0 B HLEAT 5 v 20
XA R g U AR SR ST AT B AR P AL 5L B
AR AR AR G 7 S8 BT AR T R B RE A

Yo fe H 3. 2010 -03 - 17 &8 H . 2010 — 04 - 08

G B AR WA R R (863 1K) BE B H (2008 AATTAL25)

4SOt BL B 4 501 25 2 2 BT
G U0 YRR 8 5E S5 59 A0 6 P 9 2 3
W 2R 0 55 0 SEBUR R B B 7 6
AT

1 BREHNRE

HIRG N RGEE WAL DR EL XK
HRHL E2 Oy — 1, il A7 RN R HLI SE Bl Ty i
NI AL EIIRE , A5 AN AL 1 B o e gl ML 4 i b

EF B AT : W0, W bR, B NSHR G 3 ) RS KR BIST, E-mail: hanbingpaper@ 126. com



44 & Ak HLOM 4R

2011 4

A S R AR B R, L EL B2 e A%
o o AESESS M ST RN R IE R . RASI ARG
(19 T AR X A0 45 20 v Sl A7 B A 2l Al i
LR G WA a3 o i g i A A R B Dy 32 5
(9 3l 7 YRS 7 LEAR I B, DAL, 9 TR AR SR BT I
IV o PRAIE RE % 32 116 K2 08 1 v ZD R AR, 4E 55 s ALY
PP EPIRES o BRIEZ A0, it TR ADBHEST 204 S8 1l
FPLR A7 B2 A e BT A i 1 RO, AR By Bl R
(Rt g R S N o A S V& i A
2TV HISCR BT 1 KV 4 B BLIEAT I, OF
5 90 P i P 90

_
oI
=

TR

KAHL——

@%ﬂ- WAL

K1 RE 3 R E R E
Fig. 1  Diagram of hybrid system
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Fig.2 Schematic diagram of hydraulic system
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Fig. 6 Oil flow curves of hydraulic system
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Fig.7 Oil flow distribution curves of hydraulic system
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Fig.8 Pressure curves of hydraulic system
PLEG7 HAE R BRI RUE R G Bt L &
A U B R 2 W A BOTH SR v R B T 4%
i 75 B FR VR ) ARG B B B 20K

5 Hw

(1) it T — 3R R & 3h 1728 3 A 19 i s &
Gt , i i BE T FHRA W R  HAR S

(2) HESLWUE R G s 07 AR, 58 URUE &
ES0R e LV SA B ) R & 4 0 VT 11 P O I e B 1 i
Z Rl ASEBLRE R G AL Bt o ARE Ve 20
T P B R A, AT DA — 28 Xk R R R A B
WA AR S8 D) R A



IR S RIRA S R SRR RGBS s B R B 47

2 £ x #

Fesefeldt T, Muller S. Optimization and comparison of quick and hybrid start[ C]. SAE Paper 2009 — 01 — 1340, 2009.
MICH, LTS, Bt F. RS IR E W R L I A T]. R4 ,2006,37(5) 122 ~26.

Deng Yuanwang, Wang Yaonan, Chen Jieping. Classification on the drivetrains of the hybrid electric vehicles and its
application[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2006 ,37(5) : 22 ~26. (in Chinese)

Miller ] M, McCleer P J, Everett M. Comparative assessment of ultracapacitors and advanced battery energy storage systems
in power split electronic CVT vehicle power trains[ C] // IEEE Conference on Industrial Electronics Machines Drives, 2005 :
1513 ~1520.

Miller ] M, Everett M. An assessment of ultracapacitors as the power cache in Toyota THS-II, GM-Allison AHS-2 and Ford
FHS hybrid propulsion systems[ C] //IEEE Conference on Power Electron, 2005 481 ~490.

Oshima K, Kimura H, Miyata H, et al. Control system development with large flow small linear solenoid for the new Toyota
6-speed transaxle[ C]. SAE Paper 2006 —01 — 1478, 2006.

F A8, 1R 15 B, Tenberge P. KB R SRE RGBT SR B LT]. AL ,2009, 40(5) 119 ~24.
Wang Shuhan, Xu Xiangyang, Tenberge P. Hydraulic system design and dynamic characteristic simulation of torque converter
[J]. Transactions of the Chinese Society for Agricultural Machinery,2009, 40(5) :19 ~24. (in Chinese)

Li Wenyong, Zhang Tong. Hybrid vehicle power transmission modeling and simulation with simulationX [ C] // International
Conference on Mechatronics and Automation, IEEE 2007 1 710 ~1 717.

Wang Shuhan, Xu Xiangyang, Liu Yangfang, et al. Dynamic characteristic simulation of AT hydraulic system[ C]. SAE
Paper 2008 —01 — 1683, 2008.

(E#E 3B @)

12

13

15

JURKER. T8l 1 # 8 RecurDYN BRMENLIGE 4= sh B0 B LI ] 1786 4 ,2009(3) 10 ~ 12.

Fan Qiuxia. Dynamic simulation of coal cutting transport-truck based on RecurDyn[J]. Shanxi Metallurgy, 2009(3) :10 ~
12. (in Chinese)

LR R RIS, W R s s i R[] IR T4 ,2003,24(3) 289 ~293.

Shi Lichen, Wang Liangxi, Zhang Bingzhi. Dynamic simulation of tracked vehicle steering performance [ J]. Acta
Armamentarii, 2003,24(3) :289 ~293. (in Chinese)

Merhof W, Hackbarth E M. JE# A iAT 30 2 [ M. sh S, X0, 8 B8, % dbat. BB Tk i ik, 1989:63 ~95.
EE, YA EEE PUIA BT IM]. dest BUB Tk ) AL, 2009 :52 ~ 67.



