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Verification of control strategy of hydraulic hub-motor
auxiliary system on actual vehicle

ZENG Xiaohua,CUI Chen,ZHANG Xuanming,SONG Dafeng, LI Lixin

(State Key Laboratory of Automotive Simulation and Control (Jilin University) , Changchun 130025, China)

Abstract: To improve the pass ability of heavy-duty tractors, a hydraulic hybrid heavy-duty tractor is equipped with
a hydraulic hub motor auxiliary drive system on front axle based on the traditional structure. On this basis, an
engineering control strategy is developed to achieve time-sharing all-wheel-drive control. The strategy ensures the
smooth switching of the system mode by identifying the working states of the two sets of power systems and the
driving intention, and the controlling of hydraulic system to intervene and exit at the right time. In each mode, the
pump displacement is controlled rationally, and a good wheel speed tracking in the assist mode is achieved. The
actual vehicle test results of the control strategy show that the driver’s operation intention is accurately identified,
the mode switching and shift smoothness are good. The two systems work in harmony and do not interfere with each
other, and the driving safety is guaranteed. The variable pump displacement response reasonably in each mode, and
the wheel speed tracking method is effective. The actual vehicle test verifies the feasibility of the hub hydraulic
hybrid system and the rationality of the strategy proposed.
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Fig.1 Hydraulic hub-motor auxiliary system
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Tab.1  Correspondence between control valve signal
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combination and system operation mode
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Tab.2 System operating mode defined in the control strategy
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Fig.3 Conversion relationship between working modes
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Fig.4  Structure of control algorithm
H R BN CAN 2R R BRZR R A B 48 42
23 BAHIAR 5 BEAT 7028 B I AT R 531 55 b
P ARG HEA TR AR SR 2 Bl B3 PR A PR TR, o
ZPRAEH TR R SRS I HLIR GRS RUE
FRGURAE AT BRI 7 SRR e |
77 A EAFLRAR (5 5 AT, 2 B A RBIK



514

W/NIE A WRORR R A8 TR I K B 2R G ) SR S 4 - 53

SERE A TR HShds ST TR RS S
AT ARG TN | Bl T T AR 55 A

BRAT PSRBT AR 5 ¥ By, WA
VT IERAETT 07 (R3mAERE ) 5 SERATIF A
)2 , B 30T 5 R ST, DR 4 ol s >R A
BY T3 IFSCAR S R BT, 58 T-AUE 5 F1 8 B ) OF
RAF SRR AROFIC A R, IR I RAEA K
B TE AW R B 7, ik 5 s,

ul

— Eid

il e
Lk

==

> [
L men y———CD
[o]lmise B A1

B 5 BhRZSHI BT
Fig.5 Judgement of assistance status

BET PO T 4 i SR P B B AR S
I TR UL G 4 IR R B R 4, R 4T
BTSN A O AR T DR B P
PEATE BRAG T AR A S HILEE 15 72 A i H i
PR P AR BL Bl LE , 85 38 4 A 2 35 WS 21 08 i
APz, SEPrad A Bep AR 42 LT A, KB
PLEGH AR, BB & A o8 A 5 A U O e
J T ST B A WS S ] 6 FT .
T PRSP R S A R A 8l , IR A i 2
B BB

» Relayl"
T

Relay]|

1 N

e

E6 FHhrHlH
Fig.6 Judgment of gear

s Tl 2 0 S MR 0 2 Bl DR AR A R PR R ) T
PRASHEA TR 2 T8 R D)4, SR 5 A [A] A
AT, AR RS G ) B ARIRES |
A AR B AnHER A

AT 2 M 1 A5 ) 2 4 4 455 T IR 2 R R
AYHESD T 4548, 45 R IR AR PR 45 A 3, SE I

(] it ) I8, 6 RSE A7F 2= T R ) 38k [ of 7 o
W o7 |9 e, S LA o R

3 IR R

3.1 ErEERITR

SR A KT B BT AT, WA
—P4. K& 7~ 8 RETHEIEA BT pyil e th L, $54
PR P T TR 76 5 s A7) IR T 156, 2%
P HENIRAT AR 2 1E 0] B KA. A RS0 H H
Aoy 2 AT AR L I i &R, R 48
RS B T, 728 o 2 9 B At HE 2 Bl A A T T A A 1
FRTHE I, $E 3 1 w7 15, 9 R 457
BARAI R E .

2|

7
ZOBL ERTIFE W

£
061
=

o
~
T

ST
T
y

e
o

(=]

T IFX ST

0 10 20 30 40 50
Fifa)/s
B 7 wrgEsE TRl N R i s

Fig.7 Input and response in forward creep mode
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Fig.8 System pressure in forward creep mode
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Fig.9 Input and response in backward creep mode
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Fig.10  System pressure in backward creep mode
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Fig.11  Gear recognition in forward assistance and bypass modes
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Fig.12  System pressure in forward assistance and bypass modes
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Fig.13 System response in backward assistance mode
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