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ABOUT US

Jiangsu Kemai Hydraulic Control System Co., Ltd, was
founded in 2011, it mainly engaged in R&D and manu-
facturing of high-level hydraulic system, hydraulic
serve system and load sensing proportional multi-way
valves.

Located in Yangzhou City of Jiangsu Province, It had
many advanced manufacturing facilities, such as,
machining center, CNC, grinders, millers, and honing
machines and so on, totaling more than 30 sets.
Additionally, it had dust-free assembly workshops and
testing equipements.

With its professional team It holds two experts receiving a special state allowance, 3 Research Associate
senior engineers, 10 hydraulic technology and process experts and 5 graduate students from leading higher
education institutions at home and abroad. It also engages several production managers from famous
hydraulic element factories in China in order to produce high quality products.

Beginning in 2014, Kemai manufactured truck/trailer unloading system and served a lot of famous company
through out China.
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Our products are widely used in engineering machin-
ery, mining machinery, municipal machinery and

agricultural machinery, exported to Asia, Latin-Amer-
ica.
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l. Overview g LN T
Proportional multi-way directional spool valve type HLPSL and HLP3V according to load-sensitive principle are i
mainly applied to engineering machinery electric hydraulic control field to control the movement direction & speed P ;;"" - 3
of hydraulic oil cylinder or hydraulic motor. With various functions such as electric proportional control, electric :
switching value control, hydraulic control, pneumatic control, manual control, etc., such valves can realize stepless V- o i
speed regulation and will not be influenced by load change. The characteristic of load sensing enables the multi-way R "I__i T
actuators to run simultaneously and inde pendently from each other at different speed and pressure ratings until the .-*""
maximum flow of bumping source is reached. 7 j
Load-sensitive principle, applied in hydraulic system, can realize flow control of actuators without any influence of 'é_l
the load. Load-sensitive mechanism (fixed differential reducing valve) enables the outlet pressure to match with the =& | -t -1
changing load continuously during the working period. One side is with the function of load signal & spring force,
while the other side is imposed on outlet pressure of fixed differential reducing valve which is equal to the sum of load Emm
pressure and the pressure generated by spring, namely, the differential pressure beside the throttle of proportional
valve is a constant value and therefore the flow of proportional valve is only in proportional to control signal. As to the i_ _______________________________________________________
valve type HLPSL, the load pressure signal passes shuttle valve, and the damper exerts a function on the spring cavity | L
of fixed differential overflow valve which will regulate the system pressure to the value of the sum of load pressure and Proportional multi-way directional spool valve according to load-sensitive principle is a kind of combined-type valve,
spring force, so that the outlet pressure of pump can match with the load pressure. In case the load pressure is low, which generally consists of 3 functional elements, namely, connection block, directional spool valve and end plate. If
the outlet pressure of pump will be low and vice verse, so as to realize the energy conservation of the system. necessary, ancillary block can be mounted on the directional spool valve additionally and intermediate block can be

added between directional spool valves.
As to multi-way directional spool valve type HLPSY, the directional spool valve of each way, after selection of load

pressure by shuttle valve, will deliver the maximum load pressure signal to load-sensitive port X of the variable
displacement pump, and make the output pressure & flow of variable displacement pump match with the system Connectlon block
through the control of pump’ s variable displacement mechanism, so as to realize the energy conservation of the

Eys=m, Qil-taking way of multi-way valve is equipped with pressure oilinlet P and oil return tank port R, as well as control port

LS and measurement ports £ & M. (Please refer to Section 3.1 for detailed information.)

Model selection

* In compliance with the variety of oil source, constant displacement pump and variable displace-
ment pump
+ In compliance with the specifications of connecting threads of port P and port R, G1/2, G3/4 & G1

+ With or without pilot controlled oil supply

As to multi-way directional spool valve type HLPSVY, the directional spool valve of each way, after selection of load . With or without pressure limitation

pressure by shuttle valve, will deliver the maximum load pressure signal to load-sensitive port X of the variable - With or without electromagnetic unloading of the pump
displacement pump, and make the output pressure & flow of variable displacement pump match with the system

through the control of pump’ s variable displacement mechanism, so as to realize the energy conservation of the

system.

Combined Type Size 3 Combined Type Size 3
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Directional spool valve
Proportional directional valve shall be fixed between connection block and end plate by three screw stems (pull rods) and

12 directional spool valves can be mounted for a valve bank at most. Generally, the number of ways of the directional spool
valve doesn' t exceed 8. In case the number is equal to or larger than 9, it’ s suggested to divide the valves into two valve
banks of multi-way valve. As to the directional spool valve with 9 or more ways, in case the system can’ t be divided into two
valve banks of multi-way valve, it’ s required to add ZPL33/15 intermediate block or order corresponding enhanced-type
pull rod accessory. (Please refer to Section 3.2 for detailed information.)
+ In accordance with the size of working port of directional spool valve AB, G1/2 & G3/4
- In accordance with the neutral-position function and flow of directional spool valve
- With or without secondary pressure limitation, N no pressure limitation, C-type pressure limitation and AB-type
pressure limitation
- In accordance with the operation manner, pure manual control, electronic control, hydraulic control & friction
positioning
- With or without any auxiliary function

(1) Basic code of connection block (please refer to Table 1 In 3.1 for details)
HLPSL wsed for oil supply system of constant displacement pump (open circuit);

HLPSYV used for oil supply system of variable displacement pump with flow regulator (closed circuit), or

used in the same constant displacement pump system as a separate second multi-way valve bank

(2) Threaded coupling of port P & port R of the connection block (In compllance with 1IS0288/1 standard) (please refer
to Table 1in 3.1 for detalls)

3 G1/2
4 G3/4
5,55 Gi

UNF4 1 1/16-12UN-2B(SAE12)

End plate

As the terminal of combined-type multi-way valve, the end plate shall be selected according to the characteristics as
follows: with oil return port T controlling the internal discharge or external discharge of oil, with or without additional L5,
oil inlet P, oil return port R, etc. (Please refer to Section 3.3 for detailed information.)

- With port T for pilot control of internal discharge or external discharge of return oil
- With or without additional LS inlet or cut-off of pump’ s circulation loop

Il. Mod el Selection Code

Connection block Directional spool valve End plate and electrical component

H[PSLEEIFHIH} 3-32725/16 C300 N /A
4 1 H 80/63 A200 N /EA
A2L3/6 BIsOA /M /3AS200B5250 - E1 - G24

// U\\\ |

(3) {41 5 (6) (1) ®) @011 (2) (13 4 (15  (16) U7

Through internal LS oil way, 12 directional spool valves can comprise a valve bank or several valve banks at most through

series connection. In case several directional spool valves shall be connected in series, external pipe connection is required.

(3) Added component (please refer to Table 2 In 3.1 for details)

G standard type
one-way throttle valve {only used for HLPSL)

damping hole added in L5-oil way (only used for standard-type HLPSV and HLPSL)
with throttling orifice in L5-oil way (only used for HLPSV)
one-way throttle valve + unloading valve {only used for HLPSL)

fixed differential overflow valve for improving the circulating pressure (about 14bar, HLP5SL)

< I NN @ w @

pressure oil outlet with excessive flow of fixed differential overflow valve {only used for HLPSL)

(4) Control oll supply pressure (please refer to Table 3 in 3.1 for detalls)

0 incase of no three-way reducing valve and directional spool valve of pure manual operation,
orwhen pilot control oil is provided externally, the pilot control pressure shall be 20bar-40bar.

1 with three-way reducing valve, it’ s used for the supply of pilot control oil (control pressure shall
be about 20bar).

2  with three-way reducing valve, it’ s used for the supply of pilot control il (control pressure shall

be about 40bar).

(5) Two-position two-way solenold valve for system unloading (please refer to Table 4 In 3.1 for detalls)

without solenoid valve

F normally open solenoid valve, in case of power supply, the pump is pressurized; in case of power
failure, the pump carries out unloading
D normally closed solenoid valve, in case of power supply, the pump carries out unloading in case

of power failure, the pump is pressurized

D. JF.. with pressure limiting valve, it can serve as secondary pressure (F50) with pressure value indicated

Combined Type Size 3

Combined Type Size 3
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(6) Pressure setting of pressure Uimiting valve In the connection block

flors

regulated value of the pressure of pressure limiting valve (bar), such as 63, 120, 210, 280, 315, 350, 400 bar

/NF  without pressure limiting valve (only referring to type HLP5V)

(7) Specification

3

size 3

(8) Thread size of control oll ports A & B of directional spool valve, conforming to 150228/1
standard (please refer to Table 5 In 3.2 for detalls)

(12) Secondary pressure limitation (please referto Table 9 in 3.2 for detalls)

{13) Functional cut-off and pressure extraction (please refer to Table 10 In 3.2 for detalls)

N
X

S
51

Fi

limit the pressure of actuator ports A & B at the same time, unit (bar)

- O limit the pressure of actuator ports A & B respectively, unit (bar)

without pressure limiting protection

without functional cut-off and pressure extraction

C-type pressure limitation, with pressure extraction port X, thread size of oil port is G1/8 respectively

AB-type pressure limitation, with pressure extraction ports U & W, thread size of oil port is G1/8 respectively
AB-type pressure limitation, with flange plate extraction ports U & W, thread size of oil port is G1/8 respectively
electrical cut-off on the side of actuator port A

3 G1/2
4 G3/4
UNF3 7/8-14UNF-2B ( SAE10
A suitable for the installation of ancillary block or intermediate transition block{intermediate block)
ZPL35(V)/H ZPL 35(V)H Intermediate block
ZPL 3S(V)yE hydraulic control block valve
ZPL 3P/— electronic control block valve
ZPL 3D(S) with pressure limiting valve (limiting the pressure for all downstream
functions)
ZPL 3D(S)— able to reduce the flow at any time
ZPL 335 able to reduce the flow at any time, realize safety protection by pressure
limiting valve
ZPL 3315 transitional intermediate block, used for the installation of anti-explosion type

proportional valve
ZPL 3VO1-3-0/30  preferential distribution of the flow

(9) Base block of directional spool valve and fixed differential reducing valve (please refer to Table 6 In 3.2 for details)

1 without inlet fixed differential reducing valve, only for single-way successive operation or multi-way asynchro-
nous operation
2 (standard type] with inlet fixed differential reducing valve and load compensation function, multi-way synchro-

nous operation can be realized

4  with inlet & outlet fixed differential reducing valve, only suitable for function N 3-position 3-way valve
with inlet fixed differential reducing valve which has enhanced spring, to obtain relatively large flow output
pre-selector valve (output of port A closed externally of port B to supply cil for subsequent directional spool

valves; without fixed differential reducing valve)

(10) Function symbol of spool (please refer to Table 7 In 3.2 for elementary function code)

Selectable with several types: L, M, K, H, J,B, R, O, N, etc.

(11) Output flow code of ports A & B (please refer to Table & in 3.2 for detalls)
Maximum output flow of ports A & B (generally select 3, &, 10, 16, 25, 40, 63 & 80 (L/min), or select the

maximum flow within the range of 3-80 L/min according to user’ s requirement)

F2 electrical cut-off on the side of actuator port B
F3 electrical cut-off on the side of actuator port ALB

(14) Operation manner (please refer to Table 11 In 3.2 for d etails)

IA(1,2)
/E
fEA(1,2)
D
/DA(1,2)
M
H

F
/HA (1,2)

/FA (1.2)

/A (H)

P
IPA(1,2)
IP1A(1,2)

manual operation with long handle [ 1=without handle, 2=with short handle)

electric proportional control

electric proportional control and manual operation (l=without handle, 2=with short handle)

electric switching value control

electric switching value control and manual operation (l=without handle, 2=with short handle)

manual friction positioning with long handle

pure hydraulic control (two pilot oil ports are in the same direction with oil ports Aand B)

pure hydraulic control (two pilot oil ports are perpendicular to oil ports A and B and outward respectively)
hydraulic control and manual operation (two pilot oil ports are in the same direction with oil ports A and
B; 1=without handle, 2=with short handle)

hydraulic control and manual operation (two pilot cil ports are perpendicular to oil ports A and B and
outward respectively; 1=without handle, 2=with short handle)

manual control, or hydraulic control, be delivered out of the factory with manual control

preumatic control

preumatic contrel and manual operation (1=without handle, 2=with short handle)

preumatic control and manual operation, pneumatic control port is in reverse direction with oil port AB

(1=without handle, 2=with short handle)

(15) Ancillary block (please referto Table 12 In 3.2 for detalls)

/3 and /4

f3AS5...B5...

4AS...BS...

4AN BN

/[4AN...BN...

ancillary block without any additional function, thread sizes of oil ports shall be G1/2 and G3 drespectively
pressure limiting safety valve is mounted at ports A & B, thread size of oil ports is G1/2, with limitedpres-
sure, unit: bar

pressure limiting safety valve is mounted at ports A & B, thread size of oil ports is G3/4, with limited
pressure, unit: bar

with ancillary block of cil supplementary valve at ports A& B

cushion valve and oil supplementary valve are installed at ports A& B, oil port size is G3/4, pressure limita-

tion, bar

Combined Type Size 3
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f3AN...BN... cushion valve and oil supplementary valve are installed at ports A & B, oil port size is G1/2,
pressure limitation, bar

[4AN... with cushion valve at port Aand ancillary block of oil supplementary valve at port B

[4BN... with cushion valve at port B and ancillary block of cil supplementary valve at port A

[3AL BL/3ALABL,  with ancillary block of balance valve at ports A & B, with the pressure indicated, unit: bar

fADRH with ancillary block of hydraulic control one-way valve at ports AL B

FADRHA with ancillary block of hydraulic control one-way valve at port A

f3DRHB with ancillary block of hydraulic control one-way valve at port B

(16) End plate (please refer to Table 13 In 3.3 for detalls)

El standard end plate, external discharge of pilot oil, connecting oil return control port T externally

E2  similarto E1, external discharge of pilot oil, port Y is attached additionally

E3  external discharge of pilot oil, a 2-position 3-way magnetic ball valve is mounted; in case of power supply, the
system pressure rises to the pressure of safety valve

E4  similarto EL, internal discharge of pilot oil, port T can be sealed

E5  similarto EZ, internal discharge of pilot oil, port T can be sealed

E6  similarto E3, internal discharge of pilot oil, port T can be sealed

El8 external discharge of pilot oil, with additional port Y, pressure il port P and oil return port R

E19 internal discharge of pilot oil, but the oil return pressure shall be less than 15bar, with additional port ¥,
pressure cil port P and oil return port R

E20 external discharge of pilot oil, but the oil return pressure shall be less than 15bar, with additional port ¥,
pressure oil port P and oil return port R

(17) Control voltage and the length of antl-explosion type cable (please referto Table 14 in 3.3 for detalls)

G12 12VDC
G24 24VDC
G24Ex-3m  24VDC (anti-explosion type, length of guide line: 3m, 5m, 10m, etc.)

lll. key data for model section

3.1 Connectlon block
Forexample: HLPSL4 C 1 F/ 210-3-32L80/40B250AE-E1-G24

Tablel Tablel Tabled Tabled i

# Please refer to the statement in previous section *Model Selection Code (6)” for the pressure of pressure limiting valve

Table 1 Model of Connection Block and Thread Size of Qil Inlet & Oil Return Port

Code Thread ports P &R Maximum flow of the pump
'HLPSL3, HLPSV [ G172 80L/min

HLP5L4, HLPSVA | G 3/4 100L/min

HLPSVUNF4 11/16-12UN-2B{SAE-12) 130L/min

HLPSL5, HLPSVS [G1 130L/min

HLPSWS5 200L/min

Mote: in case HLPSLS and HLPSVSS are combined with the 1st directional spool valve with ancillary block, ZPL33/5 type

transition plate shall be mounted behind the connection block, and otherwise the connector can’ t be mounted at port R.

For constant displacement pump system
i
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Table 2 Code of Added Components of the Connection Block
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(=]
=N
14

Description

Standard type

Add damping hole in L5-oil way (only used for standard-type HLPSL and HLPSV)

With 0.8mm throttling orifice in L5-0il way (only referring to type HLPSY)

One-way throttle valve (only HLPSL)

One-way throttle valve + unloading valve (HLPSL)

Fixed differential overflow valve for improving the circulating pressure (about 14 bar, HLPSL)

=<|z|m|m|o|wn]|e |

Pressure oil outlet with excessive flow of fixed differential overflow valve (only used for HLPSL)

Table 3 Pilot Oil Supply Code

Code| In Description

case of no three-way reducing valve and directional spool valve of pure
0 | manual operation, orwhen controloilis provided externally, the pilot
control pressure shall be 20bar-40bar.

With three-way reducing valve, it" s used for the supply of pilot control
oil (control pressure shall be about 20bar).

7 | With three-way reducing valve, it s used for the supply of pilot control
oil (control pressure shall be about 40bar).
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Table 4 Unloading solenoid Valve and Pilot Pressure Limitation of the System
[ Code Description
C Without solenoid vale
Normally open solencid valve, in case of power supply, the
£ pump is pressurized; in case of power failure, the pump carries
out unloading (emergency stop)
Normally closed solenocid valve, in case of power supply, the
D pump carries out unloading in case of power failure, the pump is
pressurized
With pressure limiting valve, it can serve as secondary pressure
D. JE. (F50) with pressure value indicated, for example: as to type HLPSL
41F100/350-3,in case of power failure, Pmax.=100bar; in case of
power supply, Pmax.=350bar
""-\_\_‘_‘ o "'\-\.h_‘. - ""-\_\_H s -\-\-""l-\. e
! = . 1 = -\-\1‘""‘- - -H-\-""'-. —
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3.2 Directional spool valve

g
= |

=
=]
Ilb-
____|_ =
|
| -

For example: HLPSL4 C1F/210-3 3 2 - L 8040 50 A/ 1 /3DRHA24E1- G SRR
Tables Table TableT Tablee  Tabled Tablelo Tablell Tablel2 - . - -
A || [EE || EE CE
Table 5 Qil Port Size of the Directional Spool Valve o B 1 L Bl | : :—'F-:'. gl L. H
Thread code of ol Maximum flow and additional bl - SEET | VAT PEp e
port of drectional | Thread portsA&B | L F7TEPES O aRE agEiHons ' ILE| ! L E e R E L 'L
poolva escription i n|b| | T | | 'IE_J_I i L | | H_J—l ]
3 G172 80L/min (e | IEE | I B3
UNF3 7/8-TAUNF-IE[SAE-10][ 800 min | ! i i ! : | :
A Ancillary block port can[ 50L/min ! | - | | | : |
be mounted ) — | ' b : : b : ' :
ZPL 33/5 In case the ZPL 33/15 | Schematicdiagram - s al | | 2. f'k'"'g‘\i"" ----Ei--i:---
fPL 33/15 intermediate block is — [ I b=q IL—}-—--—---—-JI : I L o
used for multi-way LS ' d = S e 17 | | (I~ """"77 1]
valve of 9-12 ways, T | — H L 1 H
ancillary installation z | T T
shall be added. P ' L.Directional spool vatve withoutinlet  2.5.Directional spocl valve with  4.Directional spoolvalvewtth  8.Directional spool valve as
] fleed differential reducingvabe inlet fed differential reducing ~ o/Haking & ollretum flxed  pre-selection switch
— e valve differantial reducingvabse
Eatab ) Lt Intermediate block for preferential oil supply, supply the oil
‘ to the actuator connecting with oil port L preferentially. Table T Function Symbol of Spool
Without any additional function, load feedback signal can
passinternal fixed throttling orifice S5 I'—| L | F H I B R 0 N
iFl:ted
Size and output flow of the fixed ) throtiling - - - ot . - i - =
throttling orifice: | e - _ = - "
In case of 2.0-®2mm, QL is about &L/min - R | e g
In case of 3.0-@3mm, QL is about 18L/min

In case of 4.0-d@d4mm, QL is about 20L/min
In case of 5.0-®5mm, QL is about 40L/min
In case of 6.0-®6mm, QL is about 60L/min

i
T
1{ L
T
E T
EE

T T

H HIH H HIH H
—||——|\'\—-~1--—||—

f’h - - — - = o
i
|
]
|
1
|
1
|
1

Setting of base flow:
1-QLmax< 20L/min -+ | | P | | B ./_f
2-QLmax =50L/min 5|2
3-QLmax>50L/min i |
L e r——
Table & Maximum Control Flow of Actuator P-A or P-B (L/min)
; — Base block of
Table & Functions of Valve Block of Directional Spool Valve el Flow code
Code | Descpton o3
1 Without inlet fixed differential reducing valve, only for single-way successive operation or multi-way f 3 B 10 16 L A0 %] f2Th]
asynchronous operation P 3 G 10 16 25 A0 63 a0
2 (Standard type) with inlet fixed differential reducing valve and load compensation function, multi-way 8 Only refer to the flow of port A, identical with the value of 1,5 in the table
synchronous operation can be realized
With oil-taking & oil return fixed differential reducing valve mounted on the 3-position 3-way directional s
4 spoolvalve, it can realize the regulation of cutput flow & return oil flow without any influence of the load e
L With inlet fixed differential reducing valve which has enhanced spring, to obtain relatively large flow [ Code nl?ﬂiﬁpﬁﬂﬂ v, i
output N Without pressure limiting protection
_ g . P C--- Limit the pressure of ports A& B, limited pressure value, unit (bar)
8 Ei:::‘ﬁz d ﬁ:ﬁ;ﬁ:{ﬁi ::j:::ﬂl:::rﬁi;:ﬂrzzgfi?:gﬁgm past B tn ippte ol farau ssequent dirsetions] A-—p-— |Limit the pressure of ports A& B respectively, limited pressure value
F = & of port A, limited pressure value of port B, unit (bar)

Combined Type Size 3 Combined Type 3ize 3
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= . o = - - -- -- -- -- Table 11 Operation Manner

Code Operation manner
) Manual operation with long handle
Al Manual operation without handle
A2 Manual operation with short handle
M Manual friction positioning with long handle
E Electric proportional control
(EA Combination of manual operation and electric proportional control with long handle
EAl Combination of manual operation and electric proportional control without handle
[EA2 Combination of manual operation and electric proportional control with short handle
D
DA
DAL
DA2
H
F
HA

it
e
i

(* ™ =
1L L1 I §
7 1yt L)
§-|FJ.
[LLJ] -
T
apsmupidhnn, B sl
L
T
4 T
)l e |
%
|-|ll-| o
I §
et 14
* -
1L L1 i §
i o
D ﬁu 1
5

)
FLI
go!
=
FLI
Ty
=
Ty
e
=
oo

I
[
1
[0
L
Iui
T
Ini
I
[

Electric switching value control

Combination of manual operation and electric switching value control with long handle
Combination of manual operation and electric switching value control without handle
Combination of manual operation and electric switching value control with short handle
Pure hydraulic control, two pi-lut oil ports are in the same direction with oil ports A and B

15
I . . . . . . . . Pure hydraulic control, two pilot oil ports are perpendicular to oil ports A and B and outward
7! | i 1 1 I 1 1 1 | TEEPECH'H"EI}T
P Hydraulic control and manual operation, two pilot il ports are in the same direction with oil
k ports A and B with long handle
o o - o o - o o FA Hydraulic control and manual operation, two pilot oil ports are perpendicular to oil ports A
Directional spool walve Directional spoolvalve with  Directional spoclvalve with  Directional spool valve with Directional spool wabse withaut and B and outward respectively with long handle
with A-type sacondary B-type secondary prassure AB-type sacondary pressure  C-type sacondary pressura sacondary pressure lmitation HAL Rydraulic control and manual operation, two pﬂnt oil ports are in the same direction with oil
pressurelimitation Lirnitaticn Lirn ttaticn limitation ports A and B without handle
HAZ Hydraulic control and manual operation, two pilot oil ports are in the same direction with oil
ports A and B with short handle
FAL Rydraulic control and manual operation, two ilot oil ports are perpendicular to oil ports A
Table 10 Functional Cut-off and Pressure Extraction and B and outward respectively without handle
FAZ Hydraulic control and manual operation, two pilot oil ports are perpendicular to oil ports A
and B and outward respectively with short handle
Code | Description F Pneumatic control
N | Without functional cut-off and pressure extraction FA LCombination of manual operation and pneumatic control with long handle
X c. limitati h ~tracti =¥ thread PAL Combination of manual operation and pneumatic control without handle
SIS PIE S SUne ST RN WItH BIESSU Te-ExIFRELRM FREL, thires PA2 Combination of manual operation and pneumatic control with short handle

Size.ol il part is GHB rEEZPEd":EIT'r - PLAL Lombination of manual operation and pneumatic control without handle, pneumatic control port
5 AB-type pressure limitation, with pressure extraction ports U & W, is in reverse direction with oil ports A & B

thread size of oil port is G1/8 respectively

P1AZ lfnml;:i[mtinn of manual operation and pneumatic control with short handle, pneumatic control
51 AB-type pressure limitation, with flange plate extraction ports U & W, port is in reverse direction with oil ports A& B

thread size of il portis Gl_.l'é respectively

F1 Electrical cut-off on the side of actuator port A
F2 Electrical cut-off on the side of actuator port B Name Manual control Electric hydraulic contrel |  Hydraulic control Pneumatic control
A B M TB - 1B MO Spring | Friction Pt'l‘l;red ElEti'!:ric Enimhinatim; hyg“"e“ Cqmbinatimli Pureat, E?tr'r:binatinn E?tr;:binaticm
i PP raulic |with manua raulic | with manual pneumatic|w neum- w neu-
- o - B T - - T fﬁﬁﬁi’ﬂzt_;mhpnsmnmng control control control | control Pn::cmtml aticcEmtml ma-tlgmntml
ﬁl : M E EA(1,2) HA,FA |HA(L,2)FA(L2Z) P PA(1,2) PA(L1,2)
| | o B2 A R E’l: HEE G a_ a. o : 2 :ﬁ*
i i 2| | ¢ T | T v2| |Ty2 | B3 1% |
1 4 F 1 1 o - 1 [ o - 1 1 p - 1 = [m [m [m - - [ [ O
s g;ﬁ— o clmiRen 0 sEiRen 1 L4EHeR | Name | ° b b : g b b b b
[ F _"F—E — H and » C F = gz X K C B i [ B
| JE I LB : | B I LB : diagram = =
ﬂrﬁ": F[jj sy Fﬂﬂj 2l ﬁj i< ‘fﬂj code s Ble [ele Ble | slh Bl | sl Ble | sl Blp| sl Ble | sl Ble| slk Ble | slk B
1 o - o AMEE [MEHPR | MEE® | MEE® | MEEFR MEET | MEEM™ MEETR | OME AP
I I I I I f I I —_ E T E — E =~ E —_ E - E = E = E = E
a | i B | 8| [ = | [ 8 & | L B
: : : : : : X ) L, O - - - L, O L, - L O -
y
. WA %! ") L) = = @, ELY ELP 2 2 E2
T k ] L 4 k ] ! 'l
I | '
P
. Control the
. e - = e A e = s Operating ﬂﬁ‘*ﬂ:—"“-ﬁ angle Control current pressure to Shar-18bar Control the control to
I ' 3 k. R. parameter En ?Enn? ratic I/l :0.2-1; and maximum operating|  2.5bar-Tbar
a pressure to 50bar

Combined Type Size 3 Combined Type 3ize 3
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Table 12 Ancillary Block

Code Description

[3and/d Pressure limiting safety valve is mounted at ports A & B, thread
size of oil ports is G1/2, with limited pressure, unit: bar

IAS. BS Pressure limiting safety valve is mounted at ports A & B, thread

13AS... size of oil ports is G3/4, with limited pressure, unit: bar

A4S, BS Pressure limiting safety valve is mounted at ports A & B, thread

[ARS... size of oil ports is G3/4, with limited pressure, unit: bar

{4AN BN With ancillary block of oil supplementary valve at ports A & B
With cushion valve at port A and ancillary block of oil supple-

/4AN mentary valve at port B

JABN With cushion valve at port B and ancillary block of oil supple-
mentary valve at port A

J3ALBL./3AL] With ancillary block of balance valve at ports A & B, with the

/3BL pressure indicated, unit: bar

J3DRH With ancillary block of hydraulic control one-way valve at ports A
& B

J3DRHA With ancillary block of hydraulic control one-way valve at port A

/3DRHE With ancillary block of hydraulic control one-way valve at port B

A B [ ] A 3

o

____j:_
{ﬂf@

__________ = il ||
a0 il ! =" ] !
OIS B A
& 1] 5 B & []
I . T - I T
| 1 e ¢
I I - | N T N ||
JA L ML i S :
] i] L] | ]
| | |
\ [ . T | - |
o T T
S .
S BL

3.3 End plate

Forexample: HLPSL4 C 1 F/210-3-32L 80/40 B250 A /E- E1- G24

Table 13 Table 14

Combined Type Size 3

Table 13 End Plate

Code | Pilot oil return manner Description

£l Return to oil tank directl Standard end plate, external discharge of pilot oil,
through leakage oil port connecting oil return control port T externally

E2 Return to oil tank directly | Similarto E1, with additional port Y so that it can connect with
through leakage oil port T port LS of va fve type HLPSV arranged separately

: : External discharge of pilot oil, a 2-position 3-way magnetic

Return to oil tank directly : 2 P! : P ¥ &

E3 b ball valve is mounted; in case of power supply, the system
through leakage oil port T pressure rises to the pressure n::nfs.aigt'l.rvah.relmlm!IIr r

E4 Internal oil retum or oil return | Similar to EL, internal discharge of pilot oil, port T can be
through external connection sealed

ES Internal oil retum or oil return | Similar to E2, internal discharge of pilot oil, port T can be
through external connection sealed

Ei Internal oil return ?ér;"iLL‘ajr to E3, internal discharge of pilot oil, port T can be

EIE | Return to oil tank directly | Similar to E2/E5, with additional load oil port Y, pressure oil
through leakage oil port T port P and oil return port R

EIY | Internal oil return or oil retum | Similar to E1/E4, with additional load oil port ¥, pressure oil
through external connection port P and oil return port R

E20 | Internal oil return or oil return | Similar to E2/ES, with additional load oil port Y, pressure oil
through external connection port P and oil return port R

Mote: the Internal control oll return channel can only be used In the system with oll return pressure of less than 10bar.

B

[Tr1rf—T ~~— -~~~ °~~— ==—/°°

- g

|

R

|

El

g
_

- !T|__L' R I
-

-

o -

e
i
o
1
1
G

AR RSl

B4 E5 B El8 E13

Table 14 Control Voltage and the Length of Anti-explosion Type Cable

The data of operation manner E is the
same with those in Section 4.3. As to

G12 12VDC
524 24VDC
G24Ex-3m

long

24VDC.anti-explosion | gye
type, the guide line is 3m | can be unloaded at any time.

type HLPSL{V)-F or -D, the pump

Combined Type 3ize 3
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IV. Other conform to 150 VG10-68 of DIN51519
Parameters Viscosity scope: about 4-1500mm2/s
o di The best working range: about 10-500 mm2/s
ressure medium
el E;ﬂe::llﬁl“: ;Pgssure When the operating temperature doesn’ t exceed +70°C, HEPG-type synthetic medium (poly-alkyl
ethylene glycol) and HEES-type synthetic ester can also be used, however, HETG medium (colza
Model code HLPSL and HLPSV oil) isn’ t applicable.
Structure category combined-type directional spool valve, 12 directional spool valves can be combined at most, the environment temperature: about -40...+80°C (note: it shall be about -40.. +40°C for anti-explosion
material shall be steel type structural style)
Pt mnide threaded connection: M8 Qil temperature: about -25...+80°C, pay attention to the viscosity scope (note: it shall be about
- — -25...+7T0°C for anti-explosion type structural style)
Temperature P typ sty
Installation position any P In case the operating temperature is higherthan at least 20K during subsequent work, the starting
P=pressurecilinlet M= pressure gauge port temperature is allowed to be decreased to -40°C (note: pay attention to the viscosity scope during
R=oil return port Z= pilot pressure port (20 or 40bar) the starting)
A, B= actuator port Suggested pollution degree ISO4406 18/14, NAST~8 class
T=pilot control oil return port | !
U, W, X=load pressure signal outlet Pmax.~=420bar, the maximum pressure of ports P, P1, A, B, LS, M &Y and slide valve actuator shall
Y=load pressure oil inlet (end plates E2, E5,E18 & E20) be reduced slightly, and the reduced value shall be equal to internal control pressure drop of fixed
LS, DW=HLP5V-type load output port (note: not the pressure oil inlet) differential valve of the valve type HLPSL (please refer to “Load Pressure Flow Curve” on the next
it page) or internal control pressure drop at the pump flow regulating valve. Qil return port R
PR A B . delcode fole cer to 3.1 OTKINE pressure (50bar): the oil can return to the oil tank without pressure through separate pipeline from port T.
Port Fu; L’S ’1 Ta;c;wlgi;::ﬂ;nf:"ﬁne EE [}T:je IrSl.'.] rﬂ&,.l'l.] ) However, in case the oil return pressure is relatively high, it’ s suggested to use end plate type E1,
Ot s1Ze g bty £y Uy 1y -
U, W, X =G1/8 {conforming to DIN EISL'.] 228/1) E2 and E3 with additional leakage port. The pressure at port Z is about 20 or 40bar (depending on
i the code in Table 3) (outlet) and 40bar (inlet).
SHtSEs Trestment Bl urisees Shwil Ee Thisuph ot Sorm Sl M psphating: Control oil way internal control cil way, through filtration of disk filter, can prevent the fault caused by pollution.
Quality (weight) connection block End plate
HLPSY3 4. 5= about 3.5HG Flow maximum flow of the actuator shall be 3-80 (120) I/min
.4, 5=about 3.
HLPSV3, 4, 5= about 3.9KG EL,E2, B4, E5=about LOKG
HLPSV55= about 4.5KG S e o
With magnetic ball valve, structural style E18, E19, E20=about 2.2KG 4.2 Characteristic curve
of D../F.+ 0.5
Directional spool valve 4.2.1 Pressure flow characteristics of pressure 4.2.2 Secondary pressure limiting valve
Operation type Standard type Additional function C, A..B..S limiting valve
AvE.H F about 3.4KG about 3.5KG
EA
HA, FA :EEEE :?:g :EEEE g;:g Pressure limiting valve (pilot type) in connection block of size 3 =
bout 4.2KG bout 4.3KG = — = 300
HEA abou abou é s :E
Transition block Ancillary block E - Nl E 200
A | A
ZPL33/5 =about 0.3KG /3. /4 =about 0.TKG % 100 > 100
ZPL33/15 =about 0.EKG f3A5..B5.. =about 0.9KG E =
= 0
f4AS.B5.. about L.BKG 0 ™ 40 60 80100 2100 5
f4AN BN = about 0.9KG Flow (L/min) 0 10 20 30 40 50 60 70O @0
JAAN... /ABN.. =about L.TKG Flow @ (L/min)
{3AL..BL.. =about 2.0KG
f3AL... /3BL.. =about 1.TKG
f3DRH =about 2.0KG
{3DRHA, 3DRHE =about 1.BKG

Combined Type Size 3 Combined Type 3Size 3
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4.2.3 Secondary pressure limiting valve

Fixed differential reducing valve

IA& KM HYDRAULIC

4.3 Operating parameters

4.,3.1 Operating torque

Neutral position Terminal position

Type A
Type HA
Type EA

about 1.3Nm about 1L.THm
about L.TNm about 3.3Nm
about 1.3Nm about 2.5Nm

400
H I. |
Eﬁ 200 11 IIl,
B | n
: |
5 200
z
100
y FlowQ(L/min)
% i 2 ' a0 ' 40 B0 €0 80
4.2 4 Back pressure flow curve
Directional spool valve
P—A(B), A(B) =R
LA L
15 Pf-ﬂﬂl] '“.l_""
é ‘I,‘r .fr ,.f:':.f
4 /
a /! /
g )
o
&
© 5
#
- | o
%520 40 60 8o 100
Flow Q(L/min)

4.2.5 Input current-flow curve

80
|
it 77
g_ Flow code ?.-* k]
= B0+ In i ¥
/ s
= Table 8 £,
8, VAR
LA
¥ v A7 15
ol | I
/i
0 7 f
0.2 03 04 05 0.6
5 10 15 0
5 TEE

2

15

10

5

0 Vi

0.2 0.3 0.4

5 10

5 17

ﬁn —=a— Pllot control pressureibar)

Actuator flow control curve (an example of directional spool valve with inlet fixed differential reducing valve)

0§ -==——0 ~FControlcurrent(DC)

~=——— Angle of the control handla®)

19

Combined Type Size 3

4.3.2 Operation manner

Operation manner M

friction positioning type, the valve core can be positioned in any expected position

Operation manners

E & EA

The dual-way electromagnet has a linking iron cavity connecting external seal and oil
return way. Therefore lubrication and maintenance are unnecessary for the linking iron,

and hydraulic oil can be used for rust prevention.

Rated voltage Un 24NDC 12VDC
Coil resistance R20 27.20) 6711
Rated control current |G 0.634 L26A

Rated control power PG=Un x1G 10.8W  10.6W

Switching energy Wa =0.3Ws =0.3Ws

Relatively continuous power supply 100%  100R%

Level of protection (assembled) IP&5

Flutter frequency 40...T0Hz (55Hz is the best)
Flutter amplitude 20%=Ad=35%

Wiring of electric appliance DIN 436504

Wiring diagram coila cilb

Current-valve core curve

g

£ 1008

v

S m

[

: /

=}

5 5 /

: .

é“zai/
0

0 0.2 0.5 0.8 1

Control current I/],

The oil viscosity during the measurement is about 680mm?/s.

Combined Type Size 3
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Operation manners E & EA
(HEA)

Operation manners
anti-explosion E & EA
(Voltage specification
G24ex)

-'_'_'_'_'_'_'_,_,_'—'—\—\.\_\_\_‘-
in,
-
|
"'1._\_\___ _.-l'll
A

2 e s |

O—AA—O O—~ANV—0
3 ] 1 2
coil a coil b
— 12— — -
_ 2
. ] / = 3 15

) B

|=r

ea ()

IA& KM HYDRAULIC

Service conditions:

Maximum environment temperature 40°C

Maximum medium temperature 40°C

Each electromagnet shall be protected by fuse according
Surface treatment The enclosure shall be galvanized, and the coil and
wiring cavity shall be sealed by rolling.

Note: prevent direct radiation of sunshine.

Cross section of the cable  4xlmm?

Cable length 3Am/5m

Please refer to “Operation manners E & EA” (standard type) for the wiring diagram.

Qualification certificate

Anti-explosion grade
Continuous power supply (ED)
Level of protection

Rated voltage Un

Rated control current 1G

Rated control power PG

CMEx16.4149X and CMNEx16.4148X

Ex mb | Mbé& Ex mb IIC T4 Gb

100%ED, power supply for one coil of each electromagnet
IP&T

24VDC

0.63A

10.8W

Residual pulsation of supply voltage 1585

Combined Type Size 3

Operation manner H, F, HA, FA

4.4 Functional cut-off control

Switching-type electromagnet
with manual emergency operation
Rated voltage Un

Coil resistance (R20)

Cold state current |20

Current gain 170

Power under normal temperature
Pn=Unx [20

Level of protection (assembled)
Wiring mode

Cut-off energy consumption WA
Wiring diagram

the control pressure is about Shar (at the beginning of the travel) -18bar (in
terminal position); maximum allowable pressure is 50bar; remote control pipeline
of control ports 1 & 2 shall be external connection; control cil shall be provided

through proportional pilot valve.

24VDC 12VDC
3480 870
0.68A 1.38A
0.48A 0.97A
16.6W 16.8W
IP 65

DIN 43650A

=0.3Ws

coil b coil a

B
coila coil b

e

ko
[
H
[t

Combined Type Size 3 22
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V. Outline Dimension

5.1.0verall dimension

178

11849, 5%

LT

Mote: mount the thread M&; “N” in the installation dimensions 55.8+49.5*N and 118.3+49.5*N refers to the number of
ways of the directional spool valve. Users can confirm the installation dimension and outline dimension according to

the actually required number of ways of the directional spool valve.

5.2 Connectlon block
5.2.1 HLPSL3 and HLPSL4

49,8

20

b [F)l1 =l

24

HLPSY3. . HLPSY4. .
a 126 126
b 03 93
c 18 al
d 22 22

18,5
il
[T 1]
| - = @
o] | L+ 1 L
o
[ [T ]
- I
| i [
| L
o]
i
=5
uy %" ]
= R B . 2—MBHE 4
- S eh w0y P
vy BB LAY
= N T LTI
— L I"'.-""-"'.."
o E WOTTRER . uy
— S e
MY

T

L

225 o[ T

18
22

42

.

Combined Type Size 3

Combined Type Size 3
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5.2.2 HLPSV3 and HLPSV4 5.2.3 HLPSLS and HLPSVS
49,8 [ e
40
- { m [
13 £
i
Pand R | L5,Z and M I T ]
) ALPSLI/HLPSYS | G172 61/4 3 A é %ﬁ
HLPSL4/HLPSVA | G3/4 G1/4 o R
f / @ 2 \J’j 57
HLPSLS/HLPSYS | 61 G1/4 8 ®
—te, B
1 D
I B
8.5
2 79.5 i
il .
g |
J [LT]1]
o - oul ®
| . camain ,
| o
: \Il LS mt Lo
[ I 1 Fa=™ r 1
5 L ] T © oy S
Lt = |
: e T © D) Le3H
o | s
3 3 E o @' ) '
T eI | o o
o T AR , & 1P
= 3 ‘h—t!t_-*’_r;,{'r‘.-r | | ] ] o
g s % e\ : H: o 19. %
W . - EII oo | i 1 - 1. S
1 T 33.
{ AT BT e -
I i L - i
Nl | z2zss?
&
6 LT 1] [ i=; | | = :l = _!I_ MNote: mount the thread M8; when the connection block HLPSLS or HLPSVS connects with the directional
c a0 spoolvalve with auxiliary functions, ZPL33/5, ZPL33/15 or ZPL33 transition plate shall be mounted between
d the connection block and directional spool valve according to actual demand. Otherwise pipe connector
41;5 can’ t be mounted on oil return port R.

Combined Type Size 3 Combined Type Size 3
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5.3 End plate 5.3.3 End plates E18, E19 & E20
5.3.1 End platesE1,E2, E4 & E5 59 e j
o 26 (] _ﬁﬂmuﬂ L1
, 2-MBX 8 21 Hanh | S
i _ Ly 2WEXS I+ AR ES>
( TN “‘@q{_% —H T e
m—t L \ {._I_‘l; ; I ...-J- sl —
} &:ff; i ——%——j Torque Y P
1@ 46Nm @_ ] A . 5 s
1 R 4~ [
) a8 S i A==
| o © + orque - L Y i 7
23Nm ~— o — —}
f’f{:ﬁﬁ G -F - +--1? - 1B
N/ “| o ey [t E 2 B -~
e @l S i o ; 0 i
| T $ e -1:---1---i I
b

12
' ?ig.ﬁ 20 |5 Oil port standard Please refer to DIN 150 228/1 (BSPP) TE&EY=G1/4 PER=G3/4
Qil port standard Please referto DIN 150 228/1 (BSPP) TEY=G1/4
5.4 Directlonal spool valve
long hard bel & 1ED§ leng hsnclel s 135]
3.4.1 Directional spool valve i
with manual operation oy
5.3.2 Endplates E3 & E6 " P P poationd
T4 — 40 typaAan Iong haadiefL 519 long hasdiefL &LLE]
Eg B ws , 26
Ll L -MEd EEEE I'EF'I - 21
| ; ..-- 3 .
@ k i% _51 -3 PRI E—— o
i Bl o .
T ‘@ ) — - Medtral pasitian
o d ’ handls fead
- panianl
] = ¥
H: 3 # } : aanarL—/ '
Ry [IN/a L] e | e e
: o LR & _
AW : E“} Ty /‘d?D ‘
| I I | i I | . .._:.'_' 3 Onthe
.E LK - Y P side
On the side of of end Yar——
connectian plate -
black =
o = = + =
& LaT)
[1 =
k5 1
’ i _H_l;cﬂ Ll [} & L E
BakH ] i L m
s (] L M5 m
EIEREKEEEET
Oil port standard Please refer to DIN IS0 228/1 (BSPP) T&Y=G1/4 506 R D

In case the multi-way valve with manual operation manner, the handle can be mounted in 3 directions.

Combined Type Size 3 Combined Type Size 3
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5.4.2 Directlonal spool valve with electric hydraullc control type E and EA

handle flxed positicn %mun ]

ar
_H—$ Meutral positien
O I handle fixed positionl

Explasion-proof electromagnet

E Position A —

A [ =
'\E"j side

_/

connection side

M

(]
]
i

5.4.4 Directlonal spool valve type H, HA, F and FA

handle flxed posttion

Pasition B

1 | =1
| kS -
=l | Ll LT
5.4.3 Directional spool valve with Inlet & outlet regulation
Posltion B
handle fixed position,
L ' 3 Mautral posttion

z 10} *
P 1L

!

| : b

_ Position A
o ) SPTF
=
l =T
E‘ On thes 1 | ¥
and =
Onthe sidecf F o fuem : @ _L
connection l o | ©-
bliock SUICEE
[ | - —— '
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5.5 Ancillary block
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5.4.6 Spoolvalve equipped with sub-pressure valve . function open - off valve and proportional pressure limited valve;
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5.54 [3ANEBN, /[4AN BN

Referance model used for controlling the lifting of flat car:
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6.4 Application of proportional multi-way valve according to load-sensitive principle In lorry-mounted crane
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VII. Other Characteristics VIII. Explosive Drawing

7.1 Model selection and design description O

7.1.1 ModIfication for the use In speclal service conditions or with speclal requirements
Oceanic climate environment

In case of severe marine climate, all moving spare parts by manual operation manner shall go through
sufficient anti-corrosion treatment. In this way, the hinge pin in handle operating rod bearing shall be
made by stainless steel. All other spare parts shall either go through gas nitriding anti-corrosion
treatment, or be made by stainless steel.

Pressure impact in oil return way

since extremely high pressure impact (=150bar) will be generated in the loop when the actuator is
connected or broken, and it will cause slight leakage of the spring shield, enhanced-type spring shield can
be used to prevent such phenomenon.

Note: the allowable oil return pressure shall be less than 50bar. As to relatively high oil return pressure,
the reliability for operating the electromagnet can’ t be guaranteed.

7.1.2 Use of varlable displacement pump

In case of using the load-sensitive control and variable displacement pump together, LS signal oil way of
pump’ s pressure-flow controller (load-sensitive regulator) shall be unloading in idling condition (when
the actuator doesn’ t work) to reduce the circulation loss. Such constraint is realized through proportion-

al directional spool valve. In case of no such pressure relief, the pump will still work with all surplus flow
and under the pressure set by pressure regulator safety valve in non-reversing position.

Since some directional spool valves don’ t have such constraint, there shall be an internal bypass hole or
throttle valve between the LS signal inlet and pressure release oil outlet on the pressure-flow controller

of some varieties. @ Handle lever @ Inner spring
When using proportional directional spool valve type HLPSY, it’' s unnecessary to use abovementioned @ Limit stop @ Spring collar B
controller, and otherwise it will cause excessive discharge of control oil and result in functional fault. Due @ ) )
to functional reasons, the flow of control oil is limited to 2L/min specially (actuator runs at low speed). @ Handle seat Valve core of proportional reduding valve
Note: it" s required to block the possible bypass hole in pressure-flow controller. @ Shaft @ Valve bush of proportional reducing valve
@ Secondary pressure limiting valve @ Pressure extraction plug
7.1.3 Comblination with balance valve ® Main valve core @@ Filter
In case the three control elements (three-way flow regulating valve in the pump or connection block, @) Directional Lval @ Val fth duci |
irectional spool valve alve core of three-way reducing valve
two-way flow regulating valve in the directional spool valve, and balance valve) are connected in series, P X g
vibration may occur for the control system due to external load change and resonance. (8 Fixed differential reducing valve @ Shuttle valve
(@) End plate @ Valve bush of three-way reducing valve
@ Connecting rod @ Throttling damper
7.1.4 Combination with over 12 directional spool valves @ Spri ar A @ c ction block
pring collar onnection bloc
12 directional spool valves can be connected at most in the sequence of L5 signal oil way no matter @ Outer spring @ Fixed differential overflow valve
whether these directional spool valves are arranged in a valve bank or several valve banks. Such limita- @ @
Electromagnet Main safety valve

tion is because the flow provided is limited (only can guarantee operation at low speed). In case over 12
directional spool valves are connected into several directional spool valve banks through LS signal

respectively, chain ocil way comprised of external shuttle valve shall be used.

Combined Type Size 3 Combined Type Size 3
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IX. Matters Needing Attention for Use

1.

3.

4,

D

It' = required to design and install a high-pressure pipeline fllter with the precision of 5y between the
outlet of hydraulic pump and port P of proportional multi-way valve according to load-sensitive principle,
because the proportional multi-way valve according to load-sensitive principle is assembled on a forging
valve block through plug-in mounting of several hydraulic control elements. Since the system structure is
complex with multiple ways and high coordinating precision of slide valve, the proportional multi-way
valve according to load-sensitive principle has relatively high requirement on the cleanliness of hydraulic
medium. To realize reliable operation of proportional multi-way valve according to load-sensitive princi-
ple, pollution control shall be carried out for hydraulic medium.

Circulating washing shall be carried out for hydraulic pipeline generally. If necessary, use a set of ordinary
multi-way valve connection system to carry out working cycle for the whole hydraulic system to realize
complete cleaning of the system and remove early failure of the system. Then install the proportional
multi-way valve according to load-sensitive principle officially and carry out system debugging and ex-fac-
tory acceptance.

As to end plate E1, E2, E3 and EL8, pllot oll return port T on the end plate shall be connected to oll
return tank directly without back pressure and can' t be combined with oll return way!

Astoend plate E4, E5, E6, E19 and E20, it’ s suggested to connect the pilot oil return port T on the end plate
to oil return tank directly without back pressure. In this way, the working performance can be improved

and service life can be prolonged.

When connecting & mounting the pipeline of proportional multi-way valve according to load-sensitive
principle, oil port R on connection block of the multi-way valve is the general oil return inlet and shall be
connected to the oil return tank without any mistake! In case oll port R on the connection block Is
connected wrongly, which causes high pressure or unopened stop valve mounted on the oll return
pipeline, oll leakage and even explosion of proportional multl-way valve according to load-sensitive
principle will be caused!

As to the multi-way valve according to load-sensitive principle with electric proportional control or
electric switching value control, the two coils of double-end proportion electromagnet can’ t be connected
with power supply for control simultanecusly and the two coil windings shall control tweo directions of
multi-way directional spool valve respectively.

As to the multi-way valve according to load-sensitive principle with electric proportional control or
electric switching value control, it’ s required to check the parameters of control voltage and current at
first, and then carry out control according to such parameters of multi-way valve to prevent any damage
of double-end proportion electromagnet or electrical control equipment.

When the proportional multi-way valve according to load-sensitive principle is mounted on engineering
machinery vehicle for use, rain-proof dust cover shall be designed & mounted for protection to prevent
the multi-way valve from being exposed in rainy & sandy environment!

X. Treatment of Simple Faults

1. The whole system has no pressure: at first, make sure that the liquid level of il tank is 150mm higher
than oil inlet and the rotating direction of hydraulic pump is correct; then check the correctness of connec-
tion from pump outlet to multi-way valve and check if the high-pressure pipeline filter is blocked by any
contaminant; besides, check if additional overflow valve (safety valve) is in zero-pressure state, except for
the multi-way valve; as to proportional multi-way valve according to load-sensitive principle (type HLPSV)
with variable displacement pump system according to load-sensitive principle, it’ s also required to check
if the oil way between oil port LS on connection block of the multi-way valve and port X on hydraulic pump
is unblocked; check if the safety valve on connection block of the multi-way valve is in zero-pressure state;
check if electromagnetic unloading valve on connection block of the multi-way valve powers on according
to the requirement; in case the fault still can’t be removed upon abovementioned inspections are
completed, check and clean the throttling orifice one-way valve (throttling plug) on connection block of
the multi-way valve; in case the fault still can’ t be removed, It' s required to dellver the system back to
Jiangsu KM Hydraullc Control System Co., Ltd. for repair.

4'\.

5.

7

One way of the multi-way valve has no pressure or output pressure is lower than the set pressure value: as
to the directional spool valve with secondary pressure limitation, check if the secondary pressure limiting
valve is loose at first; then check & clean the shuttle valve (between oil ports A and B) of the multi-way
valve, check if the shuttle valve is polluted and if the steel ball is stuck. In case the fault can’ t be removed,
maybe the throttling orifice of pressure extraction plug is blocked and It' s required to disassemble the
multl-way valve for cleaning.

One end (port A or port B) of one way of the multi-way valve has no pressure or output pressure is lower
than the set pressure value: at first, check if the corresponding secondary pressure limiting valve is loose
(what' s next to the end plate is the secondary pressure limiting valve of port A). In case the fault can’ t be
removed, maybe the throttling orifice of pressure extraction plug is blocked and it” s required to disassem-
ble the multi-way valve for cleaning.

Electric proportional control of multi-way is insensitive, namely, the valve will not work with small control
signal and carry out snap action with large signal, which is because the pilot proportional reducing valve
of directional spool valve of the way is polluted and the movement of valve core of the pilot proportional
reducing valve is insensitive. Steps for removing the fault: a) clean the dusts on related proportion electro-
magnet of multi-way valve and on surrounding outer surface; b) disassemble related proportion electro-
magnet and pay attention to not losing internal valve core of proportional reducing valve and conical
spring; c) inspection: press the valve core of two proportional reducing valves by index finger and middle
finger respectively, and check if the upper end face of valve core can move flexibly without any clamping
stagnation from the position parallel with the plane of valve body to the area 1-2mm lower than the plane;
d) disassemble the valve core of proportional reducing valve and conical spring for cleaning and mount
them in corresponding valve seat again; e) re-inspection: pressthe valve core of two proportional reducing
valves by index finger and middle finger respectively, and check if the upper end face of valve core can
move flexibly without any clamping stagnation from the position parallel with the plane of valve body to
the area 1-2Zmm lower than the plane; f) check if the push rod of proportion electromagnet can move
flexibly; g) mount the proportion electromagnet on the valve block of directional spool valve; h) carry out
experimental verification again to remove the fault.

Upon the multi-way valve according to load-sensitive principle with electric proportional control or
electric switching value control is started up without power supply, the handle of multi-way valve moves
on its own, namely, there is output of the multi-way valve, oil cylinder or motor begins to work, which is
because the valve core of pilot proportional reducing valve of directional spool valve of the way is stuck.
Please refer to above item 4 for the method for fault removal.

As to the multi-way valve according to load-sensitive principle with electric proportional control or
electric switching value control, manual control is normal, while electronic control doesn’ t work, namely,
the directional spool valve of each way doesn’ t work in case of electric operation. At first, check if the
control electric signalis normal. In case the electric signal is normal, maybe the valve core of 3-way reduc-
ing valve on the connection block is stuck. Unscrew the valve seat (slotted) of 3-way reducing valve and
clean the valve core. In this way, the fault can be removed.

Replacement of two rotary seal rings of the handle. Since the two seal rings are dynamic seal and oil
leakage will occur after they' re used for 2 years generally, it’ s required to replace them. Steps for replace-
ment: a) disassemble spring shield of the directional spool valve; b) disassemble inner & outer springs and
spring seat (or friction positioning mechanism); c) disassemble the handle seat; d) pull the main valve core
out of the valve body; e) take the main valve core off; f) take the stop block of handle, check ring and its
dust ring off; g) push the spindle respectively and replace rotary seal ring; h) recover the assembly accord-
ing to reverse sequence of the disassembling order; |) matters needing attention for disassembling &
assembling: check the seal ring of each part; prevent the entry of any contaminant; as to main valve core
with the flow equal to orless than 16L/min, pay attention to the mounting direction of main valve opening,
and the pressure extraction groove on the step in the middle of main valve core shall face to the direc-
tion of end plate!
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Thanks

Jiangsu KM Hydraulic Control Sys. Co.Ltd



	1-01
	1-02
	1-03
	1-04
	1-05
	1-06
	1-07
	1-08
	1-09
	1-10
	1-11
	1-12
	1-13
	1-14
	1-15
	2-01
	2-02
	2-03
	2-04
	2-05
	2-06
	2-07
	2-08
	2-09
	2-10
	3-01
	3-02
	3-03
	3-04
	3-05
	3-06
	3-07
	3-08
	3-09
	3-10
	3-11
	3-12
	3-13
	3-14
	3-15
	4-01
	4-02
	4-03
	4-04
	4-05
	4-06
	4-07
	4-08
	4-09
	4-10
	4-11

