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Proportional Relief Valve Types HD-(Z)DBE and HD-(Z)DBEE



BEIJING HUADE Proportional pressure relief valve Types
HYDRAULIC INDUSTRAL HD-(Z)DBE and HD-(Z)DBEE

GROUP Co.,LTD Nominal size 6 Up to 31 5 MP3 Up to 30L/min

- Valve for limiting a system pressure

- Actuation via proportional solenoids

- For subplate mounting or sandwich plaie design

- Valve and control electronics from a single source

- Types HD-DBEE and HD-ZDBEE with integrated control electronics:
» Low example spread of the command value pressure characteristic curve
» |Independently adjustable up and down ramps

Function, section

Proportional pressure relief valves, types HD-DBE and HD-ZDBE are actuated by means of a proportional solenoid.
These valves are used to limit a system pressure. With these valves it is possible to steplessly adjust the system
pressure, which is to be limited, in relation to the electrical command value.

These valves basically consist of a proportional solenoid (1), the housing (2), the valve cartridge (32), the spoal (4) and
the pilot poppet (8). The proportional solenoid converts the electrical current propaortionally into a machanical force.
An increase in current causes a correspanding rise in the solencid force. The solencid armature chamber is filled with
hydraulic fluid and is pressure-balanced. The selling of the system pressure is carried oul via the proportional solenoids
(1) in relation to the command value. Pressure anising from the system in port P acts on the right hand side of the spool
(4). At the same time the syslem pressure acts via the control line (6) which is fitted with an orifice (3) on the spring
loaded side of the spoal (4). Via a further rifice (T) the system pressure acts on the pilot poppet (8) against the force of
the proportional solenoid (1). Once the system pressure has reached the pre-set value the pilot poppet (8) lifts from its
seat. Depending on the model, pilot cil can now flow away externally via port A (YY) or internally into the tank, this has
the effect of imiting the pressure on the sprng loaded side of the spool (4). If the system pressure continues to nise
slightly then the higher pressure on the right hand side of the spool pushes the spool to the left into control position P to T.

At a minimum control current - corresponding to a command value of zero - the minimum settable pressure will be set.

— Type HD-DBE 6...-1X/..G24K4..
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Function, section

MNotel

To ensure optimum function, the valve must be bled at the commissioning stage:

- Remove bleed screw (9),

- Pour hydraulic fluid into the open threaded hole 9,

-When no more bubbles appear, re-fit screw.

- The tank should be prevented from draining. Where installation conditions are applicable a back pressure insert

should be
- @

used (pilot pressure approx. 0.2MFa). 11

. :

5

N

In terms of function and design these valves basically correspond to the types DBE and ZDBE.

An additional housing (10) is fitted on the proportional solencid which contains the control electronics. Supply and
command value

voltages are applied to the plug-in connector (11).

The command value pressure characteristic curve is factory pre-set (zero point at the valve cartridge (12) and the
increase at the

Imax potentometer (R30) in the control electronics). At two potentiometers it is possible to independently adjust the
ramp times for the increase and decrease in pressure. For further details regarding the integrated electronics, see
page afterwards.

Symbols (for sandwich plate symbol: 1 = component side, 2 = subplate side)

Type DBE(E) 6+~ Type DBEIE) 6---Y..

p P
N L

HI e

= T A (Y)
Type ZDBE(E) 6 VP-~
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Ordering details

HD ma‘ ‘ 6 Jrﬁq/ ‘ 24 ‘*
Hde i =HD Furtherdetals  cear text
‘Subplate mounting=No code. Nocode=  NBRseals
Sandwich plate =Z V= FKM seals

Proportional pressure relief valve

Electrical connection for DBE; ZDBE
For external control electronics = No code K4= Without plug-in connector

With integrated control electronics = E

| Electrical connection For DBEE; ZDBEE

Nominal size 6 =6 | K31= Without plug-in connector

Subplate mounting valve = No code

| G24 = Supply voltage for
Sandwich plate P-~—T=VP

the control electronics, 24 V DC
Postion ofthe plugdn connectorfor the type ZDBE. |Nocode=  Internal pilot of drain
Position of housing with control electronics, type ZDBEE (Recommendation: subplate mounting up to
Qvmax =15 L/min)
Heusing wiih Y= External piot oildrain
e :‘I’:“"‘l’:‘ ;';"f:“’;t'[ff e (only possble with subplate mounting)
L2
=1 1) = Pressure stage 5MPa
100= Pressure stage 10MPa
200= Pressure stage 20MPa
=9 ] 315= Pressure stage 31.5 MPa
D" e Saries 10t 19
- . ) ‘ (10 to19: unchanged installation and connection
1)Valve mounting side (0-ring grooves in the housing) dimensions)
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Technical data (for applications outside these parameters, please consult us!)

General
Installation | optional
Storage temperaiue range oc | -20to +80
Ambient temperature range  DBE and ZDBE °¢ | -20t0+70
DBEE and ZDBEE °C | -20 to 450
Weight DBE and ZDBE kg | 2.4
- DBEE and ZDBEE kg | 2.5
Hydraulic (measured at v =46 mm/s and t= 40°C45°C)
Max. operating pressure PorsP :P1 - P2
Al - A2 B1 - B2 WPa | 31.5
Port T WPa 5
Max. settable pressure Pressure stage 5 Pa | 5
Pressure stage 10 WPa | 10
Pressure stage 20 WPa ' 20
Pressure stage 31.5 Wal 31.5
Min. settable pressure at signal value 0 WPa ' see characteristic curves
Return pressure port A; with external pilot oil drain (Y) separate and at zero pressure to tank
Pilot il flow L/nin| 0.6 to 1.2
Max. fow L/nin | 30
Pressure fluid mineral oil (HL, HLP) to DIN 51 524
further pressure fluids on request!
Pressure fluid temperature range oc | 20 to 480
Viscosity range mn?/s| 15 to 380
Degree of contamination to 1SO Max. permissible degree of contamination of the fluid pressure to
ISO 4406 (C) 20/18/15
Hysteresis g | +1.50f maximum settable pressure
Repeatability % | +2 of maximum settable pressure
Linearity % | + 3.5 of maximum settable pressure
Example spread of the com. value
pressure char. curve, referring to
the hysteresis char. curve, pressure  ppe and 7)RE % +2.50f maximum settable pressure
Incréasing DBEE and 7DBEE %| +1.50f maximum settable pressure
Step response Tu+ Tg 10% —=— 90% us | appro. &0 depending on installation
90% —= 10% ms = approx. 50
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Technical data (for applications outside these parameters, please consult us!)

Electrical
Voltage type 2V IC
Min. control current | 100
Max. control current | 1600
Solenoid coil resistance Cold value at 20°C 0 | 5.4
_ Max. warm value 0|78
Duty % | 100
Electrical connections  DBE and ZDBE With component plug to DIN EN 175 301-803
Plug-in connector to DIN EN 175 301-803
DBEE and ZDBEE With component plug to E DIN 43 563-AM6-3
Plug-in connector to E DIN 43 563-BF6-3 !
Valve protection to DIN 40 050 1P 65
Control electronics
For DBEE and ZDBEE Integrated into the valve
For DBE and ZDBE
Amplifier in Eurocard format analogue | HD-VI-VSPAI-1-1%/ "
1) separate order
Electrical connections
For type DBE, ZDBE (for exiernal control electronics)
Plug-in connector DIN EN 175 301-803 .
L H5 _: 225 ; Connections at component plug

36
===
872.5
| -

26 Connections at plug-in connector
- = .
P
For types DBEE, ZDBEE (with integrated control electronics) i 2*
Plug-in connector E DIN 43 563-BF6-3 _ —l
= To amplifier
a1 <
o -
_.-—1"
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Integrated control electronics for types DBEE, ZDBEE

Function:
The control of the integrated electronics is at the two differential amplifier ports D and E.

The ramp generator generates a delayed increase or decrease of the solenoid current from a command value jump (0 o
10 W oor 10 to 0 V) At the potenfiometer R14 the increase time of the solencid current may be sat and the decrease time at
potentiometer R13.

The maximum ramp time of 5 s is only possible over the complete command value range. With smaller command value
changes the ramp is shortened accordingly.

The command value-solencid current characteristic curve is adjusted to the valve via the charactenstic curve generator in
such a way that unlinearities are compensated for in the hydraulics and thus a linear command value-pressure characteristic
curve is formed.

The current contaller contrals the sclenoid current independent from the solennid coil resistanca.

At the potentiometer R30 the increase of the command value-cument characteristic curve and thus also the increase of the
command value-pressure characteristic curve of the proportional pressure valve may be altered. The potentiometer R43 is
used for the setting of the bias current. This setling should not be altered. If necessary the zero point of the command value-
pressure characteristic curve may be set atthe valve seat.

The power stage of the electronics for the control of the proportional solenoid is formed by a chopper amplifier. |t is pulse
width medulated with a pulse frequency of 300 Hz.

The solencid curent may be measured at both test points MP1 and MP2. A voltage decrease of 0.352 Y at the measuring
resistance equals a solenoid current of 1.6 A

Block circutt diagram / Terminal connection of integrated control electronics
Differentid ampifier Ramp generaor  Char, cuve generaior  Gument contoller ]U Chepper amplifer
Con.vabe O 10V6D [ 1 TR R3] | Inax  [min

e e e kUL

OV ref. potenitial &= ————

i
|
|
|
- |
of—ne W '_'- 1 |
o v éc—n.c. 0 f"{IPi I
’ Iy ( e _ Neasuring 16A2 |
Ugs 191035V o —F—e— islifel ' resistance | | 0.3520 |
wit | /- e ZERESTN
3— | | |
*O—L ikl 0 |
-—_—t = -
Supply voltage | - 2
Power supply with rectification 30 / 0. Tm

[ =]
L=}

One-phase rectification or three-phase brndge: U = 19 10 35V
Resisdual ripple factor at power supply: < 5 %

Output current: leff= max. 1.4 A

Min. supply voltage in V-
&

Supply cable: - Recommendation 5 core 0.75 or 1 mm with 4 |
protective conductor and screen
- External diameter 6. 5to 11 mm 22
- Screen on 0V supply voltage 20 40 60 Eﬂ 100
- Max. permissible length 100 m Length ofsupply cebleinm—

The minimum supply voltage at the power supply depends on the
length of the supply cable (see diagram).

With lengths = 50 m a capacitor of 2200 pF must be installed
near

the valve in the supply line.
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Characteristic curves (measured at v=46mm? /s and t=40°C5°C)

Pressure in ports P or P2 in relation to the command value (q,= § L/min)

Pressure stage SMPa (extemal and intemal) Pressure stage 10MPa (extemal and internal)

Pressure stage 20MPa (external and internal)

Command value in % —

Command value in % —

35
Pon Poa v

£ 1 % % —

£ 18 T = 2 Z

g - 5 5 /!

= 8 A < 1 ~

E ‘i - / g s .::;'"da{/

S N ELEEEEER) 0 10 20 30 4) 50 6070 80 90 100

Pressure stage SMPa {external and internal)

6 : 12

b5 ) =
£ A & P

= 4 —= = = 8 =

i = 3 | E 6

& Pz A

e 2 = 4 —

s | A 'g 2 = =

g 0 10 20 3040 50 6070 & 90 100 £ 0 1020 304 50 6070 80 90 100

Command value in % —
Pressure stage 31.5MPa (exteral and internal)

Command valuein % —

Pressure stage 10MPa (extemnal and internal)

6
gt e B B e g_., 12.5 - - -
= b 1= = 00— —t
g 3 & 75—t
I:E 2F = S— E B0 1
= | i — I e
= e e 15 =
g 2 |
0 5 10 15 20 25 30 £ 5 10 15 20 25 30
Flow in Umin —= Flow in L/min -
Pressure stage 20MPa (external and inernal) Pressure stage 31.5MPa (external and internal)
10
| 4 -
= 2 T T = B = —
L e e — =3 — e
& 15— —= & 5r—— g i
e 5 - 11— R e e
E % i el -
0 5 10 15 20 25 30 & .
Flow in Umin — i T '

] i W 15 20 25 30
Flow in Limin —

The characteristic curves were measured without back prassure at port A (external pilot oil drain) and T (intemal pilot oil drain).
With internal pilot oil drain the pilot oil drain increases the pressure in P or P2 by the amount acting in port T.
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Characteristic curves (measured at v=46mm? /s and t=40°C%5°C)

Min. settable pressure at port P or P2 with a 0 command value Ehddk O —p -0
Pressure stage 5 MPa Prassure stage 10 MPa
bl p L4
g L2 e L2
Py = |
= .
1.0 — = 1.0
0.8 1 % 0.8 =T
0. 6}—— | ;% ! 2 04 .;.’__;,._.-r."":?:.-
2 / @ -
g 0.4 e g 0.4
= 0F—— b 0.2
= | g 1
0 5 10 15 20 B 30 0 5 10 15 2 25 20
FlowinLimin — Flow n Limin —
Pressure stage 20 MPa Pressure stage 31.5MPa
1 1‘1— T 1.4 | 1
o L i g L2 P s
= LY B = 10 o :
2 0.8 __ﬁ.;.f-f:-;f-: - 2 0.8 — =i
g 0ot E 0.6
2 0.4 = 04
% 0. § 0
= 0 5 10 15 20 5 B = 0 5 10 15 ® 5
Flow n Limin — Flow in Limin —

The characteristic curves were measured without back pressure at port A (external pilot oil drain) and T (internal pilot oil drain).
With internal pilot oil drain the pilot oil drain increases the pressure in ports P or P2 by the amount acting on port T.

0.5 05
T 04 - N S T
§ ; - § 0.4 /
£ 0.3 - = (3 f
= - =
0.2 2 5 oo — <
E .r'"'-.f E
E 0.1 I o 2 01 T
0 5 10 15 20 5 E 0 5 115w ® %
Flow in Limin — Fiow in Limin —=
Pressure differential T1 — T2
0.5
p
g 04 -
=
B o2 -
S L
8 (i —+——
E 0 5 10 1B 2 5 N

Fow in Limin —
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Unit dimensions: types HD-DBE and HD-DEEE (Dimensions in mm)

279.3 (with integrated control electronics)

9 - 994 2.8
Y
T |
AL
5 i %
. O RS WSS SSENE—— Y= -l 5
f—
C |
__ 2132 _
984 21.8 8 1
'—\\T‘_-:-—-
#9.4 |
5.4 | [
2
£
- )
B -+ = | o
"
—| 8
T ft // // e | 1
/' ]
1 3 ‘; @12.2
£ 10 E 27.6+0.1
’ . 1901
Lyl 103500
—F@ T O—
§ — B i e P I O
o oyl P e 1 e
D i
T T —
I 405401 =l S
= | —
01/100m Lo |-t ] I
= ot o S 24 8
ol s g
Required surface finish of mating piece
1 Proportional sclenoid 8 Space required to remove plug-in connector
2 MNameplate 9 Integrated control electronics
3 Valve housing 10 Forting pattzrn to DIN 24 340
4 O-rings 9.25 x 1.78( forporis A, B, Fand T)
5 Pilot oil drain for version Y is external via port & (Y)  Subplates and valve fixing screws must be ordered separately
6 Plug-in connecior Subplates: G 341/01 (G 1/47)
(separate order) 5 342/01 (G /87
7 Plug-in connector G 502/01 (G 1/27)
(separate order) Valve fixing screws: 4-MS(GB/T70.1); Msy =7 Nm

Huade América

10




Unit dimensions: types HD-DBE and HD-DEEE (Dimensions in mm)

279.3  (with integrated control electronics)
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Required surface finish of mating piece

1 Proportional sclenoid 10 Porting pattern to DIN 24 340
2 Nameplate Subplates and valve fixing screws must be ordered
3 Yalve housing separately
4 O-rings 9.25 x 1.78(for ports A, B, Pand T) Subplates: G 34101 (G 1/4")
G Plug-in connector (separate order) G 342/01 (G 3/8")
T Plug-in connector (separate order) G 502/01 (G 1/2")
a Space required to remove plug-in connector Valve fixing screws: 4-M5 (GB/T70.1); My =7 Nm
9 Integrated confrol electronics
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ANNOTATIONS :

HUADE AMERICA

CEP : 03162-020 )
RUA HIPODROMO 1445 — MOOCA, SAO PAULO, SP, BRASIL

TEL : (11) 3186-5959
huade@huade.com.br
www.huade.com.br
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