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Hydraulic steering unit and orbital motor expert
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Zhenjiang Hydraulics Co., Ltd, was established in 1976, specializing in the R&D and
manufacture of hydraulic steering unit, accessories valve and related products. Zhenjiang Dali
Hydraulic Motor co., LTD., has been continuously devoting to research, development and
manufacture of high quality orbital motor and related products. Products are widely used for
engineering machinery, industrial vehicles,agricultural machinery, forestry machinery, road
machinery, mining machinery, plastic machinery, marine machinery, garden machinery etc.
We have good sales and service reputation all over China and the worldwide. The company
has a history of more than 40 years development and we've been moving forward steadily.
Based on strong R & D ability, advanced manufacturing equipment and testing instruments,
we supply high-performance products and ideal solution of hydraulic steering system for
off-highway mobile vehicles and mechanical equipment hydraulic torque output to satisfy
customers' needs.
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ELECTRO-HYDRAULIC STEERING UNIT SERIES

e BRI EWNBITTM..

Autonomous Electro Hydraullc Steermg Products

e 106 BIEAP 2REHKFEE... ..
106 Electronically Controlled Synchronlzed Steerlng Unlt

® SWAS R A ERRES
SWAS Steering Wheel Angle Sensor
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AUTONOMOUS ELECTRO-HYDRAULIC
STEERING PRODUCTS

R1IEHERBESRER RS

121 Autonomous Electro-Hydraulic Steering Unit

121 BEMBEBELRERARSEENSRERABMBIT IR, Hig
UHRBNEERERAZESHERSE, TmfIE 15013849 5 GB/T 16855 &
25, AKIF . BE. IS FEERTEERLBREESHER, BFE
BRATERE, RUHENZLFENTIENG, BRESESME,

121 Autonomous Electro-Hydraulic Steering Unit is highly integrated
with a hydraulic steering unit and an electro-proportional valve, and is
equipped with a steering wheel and an electro-hydraulic steering safety
monitoring system. The product complies with ISO 13849 or GB/T 16855
safety standards. It enables fully hydraulic assisted and autonomous
driving for off-road vehicles such as mining trucks, loaders, and tractors,
reducing driver workload, providing a safer and more comfortable
working environment, and effectively enhancing productivity.

ASVEH B R BERFR
ASV Autonomous Electro-Hydraulic Steering Valve

ASV BEBSRBITEAIE, X5ITF 121 BHBRBEREE, BT HENE
EREE. SHTESREEDNSRAL, HAEERALROEIHEHE
EER, BEES 121 BEROBENEE, ARAREH, RABEEN B
R, FRERBERERDLZL2EEARSR, S 1S013849 3 GB/T16855 &
2478,

In contrast to the integrated the 121 Autonomous Electro-Hydraulic
Steering Unit, the ASV is a modular electro-hydraulic steering valve.
Designed for cabinless autonomous driving systems, it can be connected
via hydraulic lines to a load-sensing open-center steering unit, or installed
alongside the 121 steering unit to form a redundant architecture,
significantly simplifying integration for OEMs. The product incorporates
an electro-hydraulic steering safety monitoring system and complies with
ISO 13849 or GB/T 16855 safety standards.

AR S Characteristic

® R {EBINEE Load sensing function

® SEBERNMERMIIAEE Steering wheel has reactive and non-reactive function
® PREHEMEIhEE Quick turn function

® AH¥@EIhEE Manual steering function

® Z2WITIHEE Security monitoring function

® FEREBBMESIEAN  Steering wheel sensor signal access

® RAGBBESIEN Wheel Angle sensor signal access

® CANZZEfE CAN bus communication

R A SEApplication Scenarios
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BAREMTechnical Specifications 121K EREESchematic Diagram

g | DiEnsRepLAESER | ASVESHSREREEE
Product 121 Electro-Hydraulic Steering Unit | ASV Electro-Hydraulic Steering Valve

HEfEDisplacement 100-500 mL/r = EI ﬁ]% rlﬂ ﬂaﬁ IEI *ﬂéiﬁﬂi% ﬁ]%

PL
Port P 25 MPa .

R EIMax. pressure PoItIgll' 2.5MPa E—---; £
L. RO
Port LR 28MPa el L3 ;
S A
pora 90 L/min ! Q © !
AR EMax. discharge
PortL,R Port CL,CR MN—N T 1|%F@Fﬂ
e 20, 50 L/min 20. 50. 70 L/mi .- I
Electronic control flow : B0 )\ N
FAEEEES I |
The shock valve pressure 16~26 MPa 24~28 MPa ﬁ L
ZLEBEEED = A
The relief valve pressure 10~21Mpa i
e ’ i =
Steering torque S3N-m -
BIREN I | v
_— Electronic control s;ool displacement *4mm
aule RIS SEX 4
JelE i Electric control spool dead zone £0.8mm
parameter
B {5 S Dynamic signal U rlp i
SMERIER HAIZHIE70.7 MPaz 1,05 MPa | !
External priority valve Spring controlled pressure 0.7 MPa or 1.05 MPa v L 1T
; fi% M_
3 HINET T i IT TI-TT
tiFlow 90 L/min — ! — 1 [T
I e
BELERR . &
Hydraulic working oil ?grnperature o0~0c 1 ] i i — [
FTIERE i LMW EE] >ﬁ‘ MM
Ambient operating temperature -30~60°C | AR : AR ik
TRESHALE 5 : becenss
Hydraulic oil viscosity 40°C 42~74 mm?/s ¥ !
R E BTSSR E i T
Hydraulic oil solid particle pollution degree +/19/16 I ! L.:D:h |
BEER = -t e :
Overall weight 15kg 12kg | ’L@ !
 ASRHRALS e | | I
Pilot control max. pressure g : ] i L i
SRR . i
Pilot control flow <4L/min [ - === |
T T L
Controller power supply 2
i PWM 100-200 Hz &l 8837 Ls
Control form PWM 100-200Hz Control current USSR | B 4
e FSIE IR A BT - - 3 -
-_ B3 Pilot control max. current LR P Ls T LlLR
Electrical R
parameter Response time <50ms
E‘ittﬂﬂﬁiﬁ% &5t DT04-2P 24VDC
Mode switch valve connector Deutsch DT04-2P 24VDC
EilagEsk &3t DT04-12PA-B016 24VDC
Controller connector Deutsch DT04-12PA-B016 24VDC
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ASVBIEREESchematic Diagram
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2=5thiE$E 22 Deutsch Connector

SHCO4B4rPort Threads

Ps:T

M22X1.5,15mm deep

L. R M18X1.5,14.5mm deep
Ls M12X1.5,11.5mm deep
A 4XM10X1.5,16mm deep

B AlvV2 T GND

2 AlV3 8 24V

3 Senor_GND 9 | CAN-L-Main
4 CAN-H-Safety 10| CAN-H-Main
5 CAN-L-Safety 11 5V

6 Digital output |12 AlV1
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ASViMRzE Profile

EihsE1ESEDeutsch Connector

b7

! AlV2 7 GND
= 2 AIV3 8 24V
.J}
& i 3 Senor_GND CAN-L-Main
i 4| CAN-H-Safety [10| CAN-H-Main
‘ 5| CAN-L-Safety |11 5V
L 6 | Digitaloutput |12 AIV1
# = pin connector
E; ]L:f'rna-lam—amrt:
oo !
11
o)) ___=l
b N E
F==1i '
=LA\ 4
@44 .
xff/’/ B = = =
| =2 O < &
1
9 795
7 1218
&0
B
TH
SHOR4Port Threads
IT04-12F B4vhC
wgt:;masee::w P. T. EF M22X1.5,15mm deep
Gls €1 EF M18 x1.5,14.5mm deep

LS M12X1.5,11.5mm deep
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SRERBARAARELRARSEANBZE, TRENMERE
NBREMNERFEX. BFRETHENALERE TRE5%KAKRZ
BAEXATEE—NNXR, SAAREXNTRALNEORES
—ERE, CRERRTFABZLELZARRFRIRKUE, BRATE,
106 BERSEASBEIRERARANSAZRARES, HEREZ
BRE, BHlBEENERRARERSETIHE RATHORSR
BRERNNXR, EETERZ2NTENE, MZERAESRX

E2REERAF.

The hydraulic steering system is a type of hydraulic power steering where no mechanical connection
exists between the steering wheel and the steering mechanism. Due to internal leakage in hydraulic
components, the positional relationship between the steering wheel and the steering wheels is not uniquely
correlated. A certain degree of slippage occurs between the steering wheel angle and the steering wheel
rotation, making it difficult for the driver to memorize the position of the steering wheel knob and resulting in
inconvenient steering. The 106 Electronically Controlled Synchronized Steering Unit addresses this issue by
collecting steering wheel and steering wheel angle signals, calculating the error between them, and
controlling an electro-magnetic valve to replenish oil to the hydraulic steering system. This ensures precise
correspondence between the steering wheel and the steering wheels, enhancing driving safety and comfort. It
is widely used in high-end forklifts equipped with full hydraulic steering systems.

BEARFSCharacteristic

® S mEKKIEIZINEE

Steering Wheel Knob Position Memory Function
® EFiRERAZEER (FEFHHEEUNES)

Optional Synchronization Calibration via Plug (or Output to Host Computer for Control)

® FRBEAESCANREEEH

Steering Wheel Angle Signal Output via CAN Bus

® HERRAGESCANRLEREY

Steering Tire Angle Signal Output via CAN Bus

TR \\\\
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106 ELECTRICALLY CONTROLLED SYNCHRONIZED
HYDRAULIC STEERING UNIT

FEAREHMTechnical Specifications

HeEDisplacement (mL/r) 50~250
mANCOEHMax. input pressure (MPa) <17.5
& E mAELFEEMax.cont.back pressure (MPa) <1
Hydraulic shh ¥ @A EPower Steering Torque (N * m) <1.6
parameler [Fl#F ¥ EAngle synchronization accuracy <2°
T{E:REOperating temperature -30°C~60°C
FRWeight 7kg
EHI38 8B iFController power supply 8~36VDC
B 8 JHFEINEPower Dissipation <oW
pE;‘f;};E,f‘gr T 5185 A5 kS REnclosure P67
Deutsch DT04-2P Steerﬁéﬁﬁhjgg;ﬁn;gl% ?Et?:ﬁitﬁ\:‘?‘a%c?ri bus

BEREESchematic Diagram
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EiZ’MMMEConnector Specification

SpR2E Profile
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ol C01582-H0OI
C-174264-2
. a5y — C01581-HO|
& (-282080-1
P o ey S
' ” : | C-282104-1 b DT0L-2P TE
|
| ~ C01582-HOI
\ RESX]
& l i x |
— — | = LED&=1 C01581-H0I
7 = £= | i
fo 2 z = s [ 1
- =
/ A \9 | +/ = 7/_ —
I I I:I
/ | Lk
(¥l . T
CLCLT LT £LF tlJ_LLJJ_‘I_ILI__f‘I_iJ_JJ_J_LlJ C=17T4L26L4L-7
®8B.5 (R S o
FHRE  FEER ERBAED
C01582-HQ|
—,
C-174264-2 \
C01581-Hal :
(-282080-1
C-282104-1 b DT04-2P TE fRERAGT B
B TE 8% Board Information
- LED#&N f45% SNumber % X Definition #RDescription AFLIELF S Six-hole Plug
: 1 DOHI EB 3 IE Solenoid Supply
SHOB4Port Threads 2 DOHI_GND BB Solenoid GND
B o A B M20x 1.50-ring 3 +12VINI FeBRIEMain Power Supply 1
+ - [T5} = JEH i
$82+0 3 o 5 M12x1.50-ring 4 12V_GND FEiR#IMain Power GND 2
; 5 5Vout_GND fZ a3 EBFMSensor GND 5
2 EEBYC M10x 1.5
5 Column Mounting C ; 6 AIVI & %3BHMN1ZS Sensor Signal 4
7 +5VOUT fZ R8s RIESensor GND 3
. 8 DILI igE iRk 1Setting Plug 1
16/32-12-30°{SAE) \ b 9 DILI_GND @ EEL2Setting Plug 2
#15 | ] 10 CAN_H CANE EBF (5S4 CAN High Signal Wire
it 11 CAN_L CAN{EEEF{E S £ CAN Low Signal Wire
T BT 284K C-282080- 138 F 1. 2) B BRI BIAIESLC-282104-1
At the factory, the controller connector C-282080-1 (Terminals 1, 2) is pre-connected to the solenoid valve coil connector C-282104-1.
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R IhEERREZ#ESynchronization Function Calibration Process

® WIFARABR, REGEELX1F2 (kF8f9 EFS.
Disconnect the system power supply and short-circuit the signals of setup connector pins 1 and 2

(Terminals 8 and 9)

® {THARSKER, Wi\ LED ERITHOB/IHFIAL 1 Ko

Turn on the system power supply and confirm that the LED indicator uniformly cycles and flashes once.

e BERNMAOEBIHETUE, HABRIPMUOMUE,

Position the wheels and steering wheel in the straight-ahead direction and adjust to the neutral position.

® W FISEIEAES, REBRITH. REFIBIFEIIEE, FBIERPEMIE , FiL LED THSBIFANE 2 Ko
Remove the short-circuit from the setup connector pins while keeping the power on. The system will begin
the calibration function and start recording the center position. Confirm that the LED uniformly cycles and
flashes twice.

® FHEBMPAFBINEHEIE, BENHERIK, BMNHRIETUE (FRERIESHRETEE, 5H
BMNPLIARLAED 2 B).
Rotate the steering wheel clockwise to the end from the neutral position, then rotate counterclockwise to
the end, and then clockwise back to the straight-ahead position. (Ensure no slippage when the steering

wheel is turned to the end. The steering wheel must rotate more than 2 full turns from center to end.)

® TRESTE, M LED [TE R, A REMLE AR (815 2 /) , MRIET T IEER, AERN n) 8 5 B #T LR T ERE.
If calibration is completed, the LED will remain steadily lit. If it does not light up or continues flashing
(including twice), refer to the indicator function table to resolve the corresponding issue, and repeat the
above calibration procedure.

IR \\\\
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SWAS STEERING WHEEL ANGLE SENSOR

SWAS FREAERERSRRESANZRAENSRERKAEPE, BEI CAN
BREOREHSRESNNAENSRARE, SESEE%HERN, AEDSRE
HISEEBRSH—NERERNAERRERE. EAT 121 BNERBEREE. ASV
HEIERBITE. 106 AFEROFFELEOPETTER, RUATEMBEUS P
UEMRENSRERB RS

The SWAS (Steering Wheel Angle Sensor) is a high-precision integrated
angle sensor installed between the steering column and the full hydraulic
steering unit. It provides real-time angular position and directional data to
the controller via CAN communication interface, monitors steering wheel
rotation, and supports autonomous driving control systems.This sensor is
compatible with steering units such as the 121 Autonomous Electro-Hydraulic
Steering Unit, ASV Autonomous Electro-Hydraulic Valve, and the 106
Synchronized Steering Unit, as well as other full hydraulic steering systems
requiring detection of steering wheel position and rotation speed.

AR SCharacteristic

® BOWES0.5
High resolution < 0.5°
& TEMIARBARELAES
Non-contact steering wheel angle signal acquisition
o BEENEH
Ultra-thin integrated design
® SAIEMK
High reliability
- ATRASFERERE
Alarm alert in case of manual steering failure
- BEVEMKIER B aR H H IR ERE
Automatically disengages and alerts in case of autonomous steering failure
® CANiEfS
CAN communication
* HEEMeRERRSBITESHRE
Standard structural installation between steering column and hydraulic steering unit
® &R, Reh. &L, FATFESIERR
Resistant to high temperatures, vibration, and dust; suitable for harsh working environments
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FARE¥Technical Specifications

SRz E R §HBITh BEProfile

A-A
- Bhkh -y B
oy iAREEEInput Angle Range 0-360° o B =t
Mechanical ¥%FHI%ERotor Torque 0, FiEkNon-contact $E4E 1R 7 4= B R Board Information
i EGeneral Weight 0.514kg & A FSNumber| EXDefinition f#iADescription
BREBESupply Voltage 8~36VDC 1 CAN-High CANFSHE{5S£2CAN High Signal Wire
SEEThEPower Consumption <ow = 2 CAN-Low CAN{EEEF{5 5 £ CAN Low Signal Wire
43 K Harness Length — 3 +Supply voltage E8;R [EPower Supply
4 Ground BB iEHPower GND
88 Connector DT04-4P
CAN2.0B (#RiA) . J1939. CANOpen A L g
BEES ZLiz#ETermination Resistor 1200 .
Outi)ufparameter . H4¥%Baud Rate 250kBaud B -
BESYEAngular Resolution <0.5° -
R T{EREOperating Temperature -40°C-105°C
Enwronmentat PhiFrELEProtection Rating IP67
o {£E 235 S Bt Sensor Signal Self-Diagnosis
Safeﬁ%ﬂggmns J5 e FE L3 Steering Angle Comparison
#1280 Bk S TIController Heartbeat Detection

i
5

BEEthiXCommunication Protocol

€ U CAN #ith Dual CAN Output

SWASHE RS RE
SWAS Angle Sensor Installation Diagram

RER;EEEMInstallation and Precautions

SWAS TR#EHI CAN (ID1. ID2), HEEABRPINAEREMNZLINEE, ZINESLLERE SWAS NE A

B SWAS AEARBIMEREX EROBIEE, BERSBIMERBARRASZAER, HRIE 4 PR, A
EXitt. MATAEZENBMUENRN 180°, FHMIER/NIF 5ms.

[EIE AR LN P A AR ERIETL, B4 D MI0BET LR, EEHE 305N - mo SWAS BEERSRAIRIEENZE
R 4N HRRE,

First, align the external spline of the SWAS angle sensor with the front cover surface of the steering unit. Insert the
external spline into the internal spline of the steering unit, ensuring the four bolt holes are properly aligned. Then, align
the bolt holes of the steering column with those of the angle sensor and secure them with four M10 screws. The tightening
torque should be 30 &= 5 N - m. The SWAS angle sensor can be installed in any of four orientations to accommodate
available space on the host machine.

AREN: HERAECERENRAEIMEREZNIBARARNAESRBRTR, SNAEERBIERESZERN.

Precautions:Ensure the angle sensor and steering column external spline are inserted into the steering unit and angle
sensor internal spline without any applied force. Otherwise, the functionality of the angle sensor may be impaired.

The SWAS redundantly outputs dual CAN signals (ID1 and ID2), enabling steering angle verification for
safety in autonomous driving. This function compares the two angle outputs from the SWAS. The phase
difference between the two angles is 180°, with a transmission delay of less than 5ms.
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