201443 A

7SO AR VI =

LHENE K

doi:10.6041/j. issn. 1000-1298.2014. 03. 003

EETEREERNERLURIAFERE RS

(1 bR s i KR 2F 2l RL 4 5 TR e,

ik

B RER TR

JEHT 1001915 2. 77 PR AR A3 X AL HUAR S 2 4, BT 530001)

TEE il N B L DX M TR A [l A AR 0 A 200 i, 4t — ol EL A Y A B B A R L 280 ) 94 T 72 s A 4 B
8 16 % 6 SR FH JG G 10466 T 16 DO 4 4308 T 8 1, 2 1) Dy X T 000 0 4 6 R G R 0 8 16 i 2 2 1, LA DR/
BRI LB R 1 o SR AR SRR AL AE AR T I BT RO R RS SE R DL SE BRI vE & e 1, il Seiz 8 T,
2 1 [ B 46 AL 9 i /N A R AR A E AR R IR A o MBS R AR G A G B L O 5 A IR R AR U
7 e i R A A A S, T AR Bl LA 56 AR R B RE 4 R TR K TN R RO A S e il B LR B SR R e TR
i BT 2% o B0 T O B B I A A6 SRR A SRR W, DL B 1) AR A R 1) SRR A R T AT R

XER: BWRERMASL ERBKX hHFE
HESES: U462.2 SCERARIRED : A

5l

ha figh TR TG e 1) B T 2 0 B 1) Tk 5% 2 1) 48 =2 ] e
61 PR [T, R LA 56 2 B AL BRI A 2 R
FB 0 kg I X ) T B B 16 R g LS, LA
WL BT S e R B AR G 1 R A, —
L A TR BB A 5 A1 B 45 R 1 e
AR WS ARG R WUER R
2115 e TR AL R A S D R R — i)
8 22 VR % 1) R U A % 1o ) 4 A J 1] il R 1 2 %
AR TR 5 B2 00 65 53 A9 TR ATL AR DR 78 44 12 AL O 1 2 Bl
0 B ) O AR, — R R TR B 91 4 4 T B 1)
ARG HHB R AR REE A, Bl 23t &
I 2 1 e o T

h 3 R P B 1 DA TR A AR W B8 A 250 A 2
P th — o T E B M A B A - R R A
H ULy i v] 22 3t B 5 56 B 30 0 °F- & (Hilly power
chassis with variable ground clearance and wheel

track, VII-HPC) ,

1 VII-HPC ¥ & 5% 5 7 12

1.1 VII-HPC #3%

VII-HPC R JH45 K 552 iy H U 4% 5 g% 28, T AR
Y18 e VR BRI, M B B s R G S B G ]
AR AR . %7 B EA IR SRE R S 50

il

Yo fr H 3. 2013 -06 13 &[0l H #. 2013 - 08 - 21

el e 22 e 1)
X E 4S5 : 1000-1298(2014)03-0013-07

R

Bl 1 VI-HPC 5 25 1
Fig.1 VII-HPC modular structure

&1 VII-HPC i ARS#
Tab.1 VII-HPC technical parameters

ZH Ve

it/ kg 1300

KA S KM385BT

R PR/ kW 18. 50

IR H

EAUEY 4R e 1)

B BE/mm 1300 ~ 1 900
R/ () 17.2 0 -17.82

AR MR H PR/ mm 310 510 710
% BE/mm 1586 1596 1482

VIL-HPC iy A (8] 35853 1 15 B 8 22 9 0 4K 3l
R AN ) R GE AL SRS e AR 5 AN S A 4
JCo FP AL 23 35 B R K S A B R A 2 A5 Y
H R AR A AT CEBTALAT 4R Bh

= [ K R SE & TR0 (863 1141]) ¥ B A (2010AA101405 ) FlE K [ SR Fh 2 3k 4 ¥ B 991 H (51275019)
EEBN: U], MR, 32 R Al 5T, E-mail: walkergao@ 163. com
BIRESE: mbg, #U%, LAE S0, E2AFREF 40 5% 8 4 W5, E-mail : gaof@ buaa. edu. cn



14 & A Bl B ¥ i

2014 4

T3 o AL 23 3 1 22 e A A% 1 B 20 A7 IR B, A AR
Mo kst 1 I A AR PR G O R R A
BRSSP R R T R — A B AR [ i A
3] et TR IR, A8 R v ] 38 23 i 2 Adb T 7 00 5K )y
DD o 2 o

2438 B A ) TR A9 AR 23 B A 2B 98 B R AE )
I, VII-HPC al F) /] A 5 3l 7 9K 2l i s 52 48 52 B
SRS B R RE B AR A TR I 00 ) K ) B
P48 LA S AR A B S BUA BE G ] A
e 2 fros .

® -
B2 SRR
Fig.2 Track adjustment diagram
(a) f/NEBE (b) KRR

FEZZ BRI 1L 38 3 e 45 e RS , i TR
B Z A T — B A e 9K 3 1 A 2 BLAE , DR IE T
[vi i B2 422 5, 0 T S Bt B 28 A, I 3 PR

K3 HuBRIR SR B
Fig.3 Ground clearance adjustment diagram

(a) H/hHuBE (b)) HKHER

1.2 #m@EE

t T VII-HPC 347 &% 1a) B2 ALAL , #50CR BB
PR TT 0 TG RV 7R 88 30 42 T R BZZ R 43 48 5% 1]
2 1) i 1 G 4 YR T % 1) AR 8, e 1) SR D ) R e
Il
1.2.1 % R0 RH

AR 0] R G0 7 1) B 1 R A VR A 1)
N N ) e o I TR B I ATV o4 )
W R E A 4 BR o

ER R AN PUR gt Rl CRVARINE & 1 NN
173 AN B . 2 A R 1) A 0 A R IR AL T

K4 R
Fig.4 Hydraulic schematic diagram
Lo WER e 2.7 3. EWE 4 BmEE SRR
SRR IMED 6. A H ) T &L

rhSE A N R DR B A R E R D B AT
MR i O ) T e s A AR R i &4
Tl ) 2 A i) YR 4 A, HE B0 FE RS Bl Al Bl n)
RFEES o 4 AFE T H I LLORIIE [R) 2B 5l o
1.2.2 [ i) 308

[F) 2 1o 2 4 e e 1o O U — IS g B
] BE AT LAI] [ o ml DA Bz [l 1R IXIX — K &R, 5l
NG ) X — A, I 5 K oR3os

o,
KL:E (1)

L 8,8, —Hi J5 ek £

RURCHE 0], 5 e AN m if K = 05 BT i m, 5
K8 (A 1) B 1ol I L K > 05 1if 56 6 ), I 48 B 1m) B ) )
K, <0,

K, AT LA 8, o] LUAR 3 4% F AT 3 2 80
fbo 4 K, = =1, B0k [6) B 1), X505 56 I 1) 5%
i), I LA S0 %6 8 0 2 A AN (R Y [ [
T 261 RS %6 RO BE 52 8L [6) B, e I, /i) 5%
Im) 56 1 5 1o S B AR S5 . gl S FR .

K5 TRVHCES 132 3~ s 1
Fig.5 Same-rutting steering kinematic model
VB2 7 A B 1 4 S Al ) P B, LR A B
a JEFERTRERE 10 A1), o, SR 20 5 R G 1) AT, B 2 A TR



%3 1

mO B A B RRE SALA f  IX 8l ) B e R S 15

Fermfh Bt A JE e Re m R OZ AL S AR L,
Ly 73 90 2 % iy r o0 0 3K T 1) 5 2 1 49 57 g )
AIBEES

[F) A% 1) 1, A 4 58 OO 3 1 A T B 1) AR o
{1 A2 Bl o 2 5 1) G AR X

cota, — cotf3, =L£ (2)
1

cota, — cotB, = LE (3)
2

X ¥ VILHPC, £ ZHOBME AWM TR R L, =
L,=L/2,a, =a, =a,B, =B, =B,B =800 mm,
L =1600 mm , £E5 4k T /KRS0, Al 17

cota —cotﬂzg (4)
L
il cota — cotf =1 (5)

1.2.3 RN RRER
G2 B T 6 B 2 R £ B
. 2 B L 0 L0 B /N 25 76 0
SR B 52 5 , % 1 0 42 R K 2.8 me, T I
508 1 /DR A2 I T A AR

B 2R\’
amax:arccot(—f+ (TR) —1) (6)

AT, = 19. 308 8°, [ % T Ak § 14
ok 20°,

2 HEARZNHIEIHFMRN

FIH UG Simulation X X %% [a] P A7 WL #4 k17 iz
B AR 5 40 0T, 28 Matlab (1938 45 85k T H ALk
7 AR IR MG B ALAS OC R, DA BB b A e, R
T AR 1 R P ) 2 B B A 5 S PR S AR D 22
RERMERE o, M7 592 PR -5 B AR R o 4 B B2 R
2.1 HHEBEHFESH

Sk B GE M 5 B 1) ML A B AR B T 6, 4 V-
HPC 1y 22 Hi %6 #EAT JLART (&7 4k, ani&T 6 B .

\o o
&6 PHASAS ) o7 B 1 % ri) LA 452 8
Fig. 6 Two different positions of steering geometry model

P A S i T 9 L AR L, O O e i 1y e
il o0 A5, B O HT L FEAT 5 YRR Y 2 A

7 {152 35 16 2 400 T 2 A 3t I ) e R o 2 24 A6 O
HF,0=1,,0=6,.

B E SR b B s AR B E A e 1) T 0L
BLOOMNESAE 1° ~ 20°30 [ A B 1) I, AR 4R AL iz
Sl 9 T 2 A5 P 4 8 B SE B A TR I e i
BA] o 5 B i) S AR AR A BHAE PN I 4 e 1 5% AR, R g
P83k T HOR AT W 2Z 18] A 1R 22 e KB B/ s i
TE=SIE OAB W AE b —E AT, R il E —
SR —> A BE, BIVRT R A5 B 2 B LA ¢ &R, ok B
a O, VE R Bt A AT ik

WRAE = I8 R4 E A

P=a+b> -2abcosd (7)
(SIS
a +b -1
00:arccos(T) (8)

VII-HPC 3R A 001K 38 58 78 5 18] o 31 6L 335 ZE 4T
A7 4 BE A ], L S i P S0 2 4 e 1) B, % 1)
LA A 7 AR B WA A7 % 25 I, S 000 7 42 4% 1)
EL IS ZEFT AR A AR AL o, OO 22 B B 1 i 6T 3
FERTHE L A LA AL B, BB K B AR O AL, 28
A (8) BHAG

a’+b* = (1, —Al)?

o zarccos( b ) (9)
a’+b> = (1, +Al)’

B= arccos( b ) (10)

A U(8) ~ (10) i £ AL /1555 br#e A B it
VNN

2¢y(c=cy)
B—arccos(T+00sa) (11)
Hop ¢, = Ja> +b* =2abcosh,
c=/a’ +b" -2abcosa
B2 (4) SRAF BB 5E A B/ A
- 28
B’ = arccot ( cota 7 ) (12)

2.2 EEmEEHL

Sy 4 3 T B0 e R 2 s A L R S T SE R
() S AW IR A, 7 A T 1) 3R 90 0l 2 BT o 2 e ), R
I Matlab 3855 BEATHHE 21,

JITHE ST A AT Sy
x=(x,,%,) =(a, 6,)
min f(x) =min{max 18] -8, (13)

s.t. g, (x) =0, -6,<0
g, (x) =6,-0,<0
g;(x) =a -600<0
2,(x) =300 -a<0
P b =115 mm, R ] E IR0 AL 3545 B0 1L



16 & Ml

L 20144

ZE R %, =533.89 mm . x, = 61.52°, AR 5 0 1k 4%
T, I 2248 1) S B B AR RN R B o Z T ) R R
i 2 b & 43 S an 181 7 .8 TR o

30

25 b T S A AR
—o-—-0— FER P I ZE 40T £y

WA 11 /(%)
s o 8

w

0 2 4 6 8 10 12 14 16 18 20
AMNAERE RS0 /(°)
B 7 e AR5 s b ik A h 2

Theoretical and practical steering angle curve

Fig.7

F 5 SRR A BER 22 /()

0 2 4‘ 6‘ é 1‘0 1‘2 1‘4 1‘6 1’8 26
AMUZERE S /(%)
8 FIE R AR L5 5 Bn e A D 2 i 2
Fig.8 Theoretical and practical deviation of

inside wheel steering angle

DR A 32 A R R BT R X I R
B A1 B 15 52 P 1A A BE A 22 SR AR HE 22 o, DA TG 7
S P 5 PR il LR L R L bR HEZE o /N U
W AR T AR AR

o= /,11.21(35 -8’
B— A SN M A, (°)
Bi— NI bR A, (°)
JIT BRI A 4

BEFEWELE 0 =1.696 7°, & o <2°1 3
Bk B, 2R R B i AT AR A AN A 9
FiR o

©) (b) ©

P9 AT RS B ] SR AT UL A
Fig.9 Left front wheel steering implementing agencies

(a) 28 (b) HAT (o) %

(14)

X

n

3 ARIATHEESHELSH

1T VII-HPC Al 4 4 41 b T 0 B 22 M Bt A 5
R e 1) RGTH) A S RORE R e Bl 2 e A A8, e
TR AE K- THT N B AT 2808 A5 5 10 Tk RS2 A8 9 5C &
R LT G R EFT 0 E o AR HIBR AL R B S F &
P 5 SR B A 2 AR o T I 8 T A B e B B
I ) 451
3.1 TREHREABHEL

TEAZ MO WU |42 T8 e 4% 0 B o, % 160 e e R
{14 7K - THT PR 1o o A R e A T AR A BB AE A A
AT FE T WA o ROHTER T, S B AN A 10,

10 7% 3 BRI IS % 1] £ A2 AL A Y
Fig. 10 Steering angle changes models
Horp .0 2 AR e i m 5 L5l A, P RUE R IR
X R A L, OP JEZE T HE M ie 5 hob 26 K BE R m,
Q 5 IR 7 R FE 5 G T A KT R R S 4R A T Ok
BT ) B AE KL, o & PQ AT 0Q By Jeffy (Beriaffy)
PQ KIEH n,00 KEN b HHBIBUE S , 758 ek
iy, Q MR G TE 2K B3R QL PR E
K’ 0QKEN K o' & PQ'H 0Q' K I A, OP
A m AR A4 Al I

n' = ncosi (15)
k' = kcosys (16)
cosa’ 2% (17)
R (15) ((16) AKX (17) AT 45
cosa’:(”COSlp)z+(kcos¢)2_m2 (18)

2ncosikcosiys

£ a=20°¢ =0°R}, M &7 3 m =128. 8 mm,
n=362.8 mm,k =375.3 mm, ¥ a=20°0'Y5 ¢ A&
R A 11 R,

ML AT DAFE Y 7678 B, 328 B A e % 1
e 1) 1 o 5 FLRE ) )5 B8 iR 0 K P TN B ) A
o' X NS R I LT AR o BE A RE R e i R A
R, A 22 MR JRE L 7 14 R, {HL R AR R A 1o LAY, B
5% VLN, HL 2 0 F) e 1o & [R) I A A= 1) £ BE AR A,
HAEC ST o n] LU 1R 72 B 5% 1) ) 1 72



%3 I A B PR R BRI X 3 1 B R 1 RS 17

21.0 1620
PN 1600
< 208 ‘
N 1580
Y
X 206 Eiseof
i Q 1540
~ 20.4 L
& =S
1\% 1520 ¢
i 20.2

1500 +
2040—20 -15 -10 -5 0 5 10 15 2‘0 148070 1'5 1‘0 5- Or é 1;) ].5 7.0
AR ¢ /(C U= - 2
PR ——. SRR O
K 11 78 Hb B o) R IK S 2 . )
AR TR CRERET ST T E A T
Fig. 11 teeri i i
® corine angte cuive Curig changims Fig. 13 Wheelbase changes during changing

ground clearance

PAS 2 XoF 23500 11 2 ) ik o 0 5 D S
3.2 TiPEEMENTL

15 b BR A Ak i B v, VII-HPC (1 b BE B 48 B &
AR . A X — L B, BT B S AL bR
FALE,E 12 iR,

K12 2% &b R

Fig. 12 Coordinate system

27 AR AR ZR R 8 TR R 1) X FR T 5 2
a ki R PO R S AL ey RS R A
0 R s hL o, N ERTP.OS 0,1EL 5 KT
WIS L, O, 8 A5 o e L o il
e,

WhEE L WA R R ¢ MR R AN

L=2[10,1+L,cos(f, +i) ] (19)

HZHEEM 0, = ~132 mm (R’ O,/ X L5
&) .y, =7.27°,L, =671 mm, X A% {8, 7 Hr &b
WK 13 s,

H 113 A] UL AR b Bk R e 3R R AR AR o AE
( =17°, 17°) Z [a) 484k, 8l B L 7 1 487 ~ 1 606 mm
Z A4k AR BN T 7. 4%
3.3 FAEAIATHERSH

VII-HPC B [A] 1350 X W 1 A [R) Y b B 56
B B (4) AT LUE W B RN m R ARE T
Al R LR BRAR S FEAT B .

AR M B R v B R o (- 17°, 17°)

ground clearance

Z AR AE IS e L A2 (1487 mm, 1606 mm ) Z [a] 42
b, A5 AR BE N T 7.4% , 5 BEOR & A A k. i
2 (4) RTH, e 1) 22 G0 30 Rl J BT e 22 e 1] G R

A AR # BE7E (1 300 mm, 1 900 mm)
Z (A8 AL B ) 15 S A E] B 28 B 7E (800 mm, 1 400 mm )
Z Ak, 8 A iR BE A K, i =X (4) AT RLE Y, # )
KREK S RABKBA ., f£2.2 it
UEFE ¢ =0°,B =800 mm i, % 22 [ #% 1] 45 55 Bl o 2
B, BURKHSHEE B =1 400 mm, 5 & M, B
PR o = 17° 0BE L = 1 487 mm B 1Y T 050 #E 47
Oy M, 22 M B 5 | A A B B R i A AR A ) B 1) K
R, 2 B (1) #4752 bR % A 15, =0 (12)
HIS AT A A R 14,

50T

e S
Comom i

0 2 4 6 8 10 12 14 16 18 20
AMIAREHE A1 /(%)
P14 G B R e K N B 5 R il

Fig. 14 Theoretical and practical rotation curve in

maximum track and ground clearance

M 14 R LU I, fEAN A e 5 1 A o
L1 i A2 Bl o 4 18] G 28 BRVR 6 A1 5 S B i A1 A
7 4.89° I o =1.637 6°, 3 BT 2OR . I,
TEfR KA 00T 72 M 2 58 5% i f R F 11O/,
B2 A R B OO, 74T Bl 72 b 5 1 s
AT RE BAR DL

7 38 B 5 T B 1 I (72 52 bR T 00 P 3 2R i %
AT P9 AN 1 JEE 3 B, AR X 7 728 3l B 0 72 8 i 5 %



18 & Ml

U

2014 4

LA RN S P RO IS B BUN xS 1| AN R ]
9K By W 761 1 12 8 00 U T (R 2 B2 8L 8T JT 5K I
T X B3z 3l DL AR UE BT A 56 iR 34 55 i 1w 422 fid , o 1]
P O TR B R 5 S o s A DR S LA R T}
HAES I B A 15 iR,

FE 3.1 AT RS T AR AR b B S B AR R, R
7K1 N A 80 AR A8 AR /N AT LI HE 5T T
BRI, AR A R R ) P T AN T A (H AR
= S o N LT T R VA DO VA 7 N N = M (61
A0 F AN 3K B 1 1 AR T 43 2k b DRI S ARLIA Ol e 1)
BTSSR A 6% il B A I 2 1] R &R

IR DAN T TERE S
Fig. 15
(a) BAEL (b) By JT B 1w AL R

Driving posture in scissors road

4 ZH

X} 7 7] 2 %5 5% Al GB/T 3871. 5—2006 42\ 4 i
HL 6 R AR FE A7 003, ZE48HE 4 1300 mm ¢ =0 B,
e/ ] [0 2 A% O 2. 85 m, M T G B L A 46 i I 1)
B IR 5 AEFEE R 1900 mm g =0 B, 76 fie K% )
FARE SR, e 0B A G R R . 4% b K

[ 16 A B
Fig. 16  Vehicle test

5 #w

(1) VII-HPC 3= 255t Fr B 7 52 2% H B A/
M BBt FOR 1 R O 4 B OC R B LRI
(R LI o A SCAR X BB LU X 3 F AL 3l ) °F & 3 1) &
G JCRE MR TR M AR R A R A T R R T &
FER A AL SRR A A FE BT L RS O R L LA
SRR e A B ]

(2) 7% b st o A oy, B2 42 2h 5 e KO 1
e A S R A A ALTE 5% LA, X i 1) 06 R
FERTHRE /N 3 01 B ) 8 Ak ) 5% 1) 1 1) S WA 2 7. 4% LA
SINEILE RO

(3) FEAs e E 2 A oy, B 1) HILAG 2 5 75 & B e
B ) OC R R R AR, & T fE S R AR IR, 7%
] FAAE O ~ 1P, e 1 475 4K T ks J2 ] e 4 ¢ ]

(4) 759 77 i# 1 B 38 2 P& 1A R 00T B
] AL AT SR RT3l 2 ] o 22 % )

2 % X W

1 5. i L OB REE I 2 0 F G e REEM BT SR (D] Jbat J stz i K ke ,2012.

Fang Xinxiu. Design and control of steering system of hilly power chassis with intelligent control[ D]. Beijing: Beihang University,

2012. (in Chinese)

2 URTH. LGO53 B AL m LM M U BT MU R R 1 R [ D], KA FE MR, 2009.

Zhu Bo. The optimum design of steering mechanism of LG953 loader and the analysis of steering hydraulic system[ D]. Changchun

Jilin University, 2009. (in Chinese)

3 Derek K Warinner, Eric L Sailor, William A Szabela, et al. Hybrid electric vehicle steering system[ C] // 2005 SAE Commercial
Vehicle Engineering Conference, SAE Paper 2005 —01 —3533, 2005.

4 AT AR RN REH S SREETRT]. LR TR, 1994, 15(1) .42 -47.
N, SRAM, Bl SRR YU R R W R R SR T]. ROV AIMAA R, 2003, 34(5) .33 -35.
Sun Yize, Xu Benzhou, Qin Zhaofu. Modeling and simulation of an electrohydraulic steering system for wheel-tractor [ J].
Transactions of the Chinese Society for Agricultural Machinery, 2003, 34(5) :33 —=35. (in Chinese)

6 B, HTE, B, & PSR ERE RGBT T]. BRI B REAR, 1999, 11(4) :47 -50.

7 MRSE. AWEER RS EEVIRLT]. EHAUE, 2001(2) .27 -30.

Simionescu P A, Talpasanu I. Synthesis and analysis of the steering system of an adjustable tread-width four-wheel tractor[ J].

Mechanism and Machine Theory,2007, 42(5) : 526 - 540.

9 BTEW, WK BUR A/ i SUA fE  ARUEF m R G T[T ] AR SALAE, 2005(1) 91 - 92.

Jing Junqing, Xu Xinyue. Application of hydraulic steering system with double pump confluence/shunt load sensing [ J].

Construction Machinery,2005(1) :91 =92. (in Chinese)

10 W&, HakE, JrBk, & 2R & i @S S AR AT [ C] /2001 4F d [E LA TR 2 22 4 2 B A U

A AN L2 AR AR 2 SCHE , 2001 :770 - 773.



%3 1 mO B A B RRE SALA f  IX 8l ) B e R S 19

L LR 5 L R PR R AL S B 3R BT 0 T IM . de st AR ol th R, 199422 - 52.
12 B4R, UAER S MATLAB fifb T RA [ M. dbxC: HUM Tl Rt , 2011173 - 178.
13 Xi Pingyuan, Wang Cheng. Hybrid genetic algorithm optimization on steering trapezoid linkage of vehicle [ C] //4th International
Conference on Computer Science & Education, ICCSE ‘09, 2009 49 —52.
14 ERE. LBINIX 3T 6 8 At SRRy Z [ D] JEaT AT AT K k2%, 2012.
Wang Dongchao. Hilly dynamic chassis design and performance simulation[ D]. Beijing:Beihang University, 2012. (in Chinese)
15 PR H. IRFEMIE - TAI M. JUat ALY Ak, 2009:247 - 285.

Steering System Design of Hilly Power Chassis with
Balance Rocker Suspension

Gao Qiaoming' Gao Feng' Lai Yongyu’ Xu Guoyan' Ding Nenggen'
(1. School of Transportation Science and Engineering, Beithang University, Beijing 100191, China
2. Guangxi Zhuang Autonomous Region Agricultural Machinery Appraisal Station, Nanning 530001, China)

Abstract: A kind of Hilly power chassis with variable ground clearance and wheel track ( VII-HPC) was
designed to adapt to hilly terrain and agronomic characteristics of various types of crops. Hydraulic four
wheel steering scheme without steering trapezoid has been proposed. To reduce turning radius and
achieve same rut steering, the steering strategies are two ipsilateral wheels steering with a reverse and
equal angle. The displacement relationship of right and left steering cylinder would be optimized by
genetic algorithm to achieve Ackermann steering. The rotation of the steering wheel is not too large to
avoid movement interference, which the minimum turning radius of the same wheelbase ordinary tractor
was provided a reference. After change ground clearance, the wheel deflected around the kingpin. The
relationship between the effective turning angle in the horizontal plane and the displacement of cylinder
should be redefined according to the geometric relation. The conditions to meet the Ackermann steering
need to be re-discussed because the wheelbase and track of the chassis would be altered after VII-HPC
change ground clearance and the track. Experimental results show that the structure of steering system
and steering strategy is reasonable and feasible.

Key words: Hydraulic steering system Hilly areas Power chassis Ackermann steering



