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Proportional flow control valve
BENING HUADE 2-way version, Type 2FRE 6..RC RC29188/9.2006
HYDRAULIC INDUSTRIAL
; ; Replaces:
GROUP CO.,LTD. Size6 | upto21MPa | upto25LMIn | meoehere so00
Features:

- Valve with a pressure compensator for the pres-
sure compensated control of a flow

- Actuation via a proportional solenoid

- With electrical position feedback of the control
orifice

- The position transducer coil can be axially moved
making the zero point adjustment of the control
orifice easy, without having to touch the electron-
ics (electrical-hydraulic)

- Flow control is possible in both directions by
using a rectifier sandwich plate

Functional , section , symbol

The type 2FRE .. proportional flow control valves have a

2-way function. They can, from a applied electrical com-

mand value, regulate flow which is pressure and tempera-

ture compensated. o
They basically comprise of the housing (1), proportional nARe
solenoid with inductive position transducer (2), measuring
orifice (3), pressure compensator (4) as well as the op-
tional check valve (5).

Proportional flow control valve 2FRE 6 B,

The setting of the flow is determined (0 to 100 %) at the
command value potentiometer. The applied command
value adjusts, via the amplifier as well as the proportional
solenoid, the measurement orifice(3). The position of the
measurement orifice (3) is obtained by the inductive posi-
tion transducer. Any deviations from the command value
are compensated for by the feedback control.

The pressure compensator (4) holds the pressure drop at
the measurement onfice (3) at a constant value. The flow
is, therefore load compensated.

The small temperature dnft is achieved due to the design
of the measurement orifice. — e
At a 0 % command value the measurement orifice is p e f/q . .
closed. Ef‘* : /CE '

In the case of a loss of power or a cable break at the /
position transducer the measurement orifice closes. /]
From a 0 % command value a jump free start is possible. -ir"'/
Via two ramps within the electrical ampiifier, it is possible yan’g.an) A
to delay the opening and closing of the measurement A
orifice.

Via the check valve (5) a free flow is possible from B to A
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Proportional flow control valve type 2FRE 6 A,

The function of this valve is in principle the same as valve type 2FRE 6 B.

To suppress the start-up jump when the measurement orifice (3)(command value > 0 %) is open, there is provision
for the pressure compensator (4) to be held closed via port P (6). The internal connection (7) between port A and
the pressure compensator (4) is plugged. Via the external port P (6) the pressure in port P, before the directional
valve (8) acts on the pressure compensator (4) and holds it against the spring force (9) in the closed position. If the
directional valve (8) is switched over from P to B, then the pressure compensator(4) moves from the closed position
into the regualting position and the start-up jump is thereby avoided.

Actuator
an]
I3
Al U 1B
L=
N (B
' Orifice 1"{ y }
i LA 1T ! Actuator
P !
Ordering details
™ |
2FRE6 | 20 | B '
With extemnal closing of the |
Without exiernal dosing of the
pressure compensator =B .

. No code= Mineral ol
Series 20 to 29 | | | =20 | Ve phosphate ester
{20 to 29; unchanged installaion and connection dmensions) :

Technology of Beijing Huade Hydraulic =B
— ' R= with check valve
Flow range A — B M= without check valve
up to 3 Limin =
up to & Limin = B0
up to 10 Limin =10Q Rectifier sandwich plate
up to 16 L/min =160 . Y
mel'SUnin_ =230 7456 L 10 B ’ o
Progressive with fast feed
Fine control range up to 2 L'min = 2QE
i ey . ey
| Nominal size 6 =6 | in clear texd |

Electrical connections -—- Inductive position
transducer

Technology of Beiing Huade Hydraulic =B No cade=Mineral oil |

V= Phosphate ester
Connections on loops Connections on
: : plug-in connector
| __ ) Screen D — |
l i =
o mm WE g | HEH-
| | e
__f_ - I ‘
-] B0 ampifier
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Symbols, Proportional flow control valve (simplified, complete)

—B

i
X

Type 2FREGB-..M

A /f{ﬁ B /H’E B A /@ﬁ% B A @/ G5 B
~ 5 L) - [p
Rectifier sandwich plate
A 32 | component side
| $
A Bl

Technical data (for applications outside these parameters, please consult us!)

Hydraulic
| Max. permissible operating pressure, port A 21 {port A
| ) Type 2QE 3aQ 6Q 10Q 16Q 25Q

Flow g, max. L/min
| - 2 3 6 10 16 2

: q, min. |: n) to 10MPa 0.015 0.015 0.025 0.05 0.07 0.1
l to 21MPa 0.025 0.025 0.025 0.05 0.07 0.1
. Max. leakage flow at AP |A—B)
| command value D%{L/min) SMPa 0.004 0.004 0.004 0.006 0.007 0.01

(measured at v =364 10MPa 0.005 0.005 0.005 0.008 0.01 0.015
| = 10m?/s and t=50°C 21MPa 0.007 0.007 0.007 D.012 0.015 0.022
. Minimum pressure differential IMPa) D6to1
i_ﬁpﬁumﬂmh\r (B - A) see diagram on page 69
' Pressure flow relationship: inletioutiet pressure see diagram on page 69
I' Flow stability see diagram on page 69
| Hysteresis < + 1%Q,,
| Repeatability <1%Q
I Degree of contamination [ M) = 20 |Wemmﬂlﬁhﬁflmmmﬂm]
; Pressure fluid Mineral oil{for NBR seal) Phosphate ester (for FPM seal)
| Viscosity range (mm2S j 2.8 to 380
i Pressure fluid temperature range (C) -20 to +70
. Installation optional

Electrical
 Voitage type DC
[| Coil resistance of solenoid (£1) Cold value at 20°C 5.4 . Max. warm value 8.2
f Coil resistance of transducer (Q) at20°C | -56, 1 -56, 1i-112
- Max. Power (VA) 50
;ﬂ Inductivity (mH) 6to8
. Oscillator frequency {KHz) 25
Surroundubgs temperature 'C] Max 50
| Amplifier . VT-5010530 Demand of insulation IP&S
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Characteristic curves (measured at v=36 X 10°m?/S; t=50°C )

Frequency response charactenstic curve

Inout signals (%) Qmin to Qmax Tu+Tg(ms) Qmax to Qmin Tu+Tg(ms)
0-100 50 80
10-80 45 50
2575 40 45
g (Poom = 10 MPa valve type 250Q)
1‘ | Curve |
=1 . Com. value
3 \\‘\ ampiitude
=l | [N 0 to 100 %
g 3' \ \] Curve i
: ';‘ % Com, vaie
- amplituge
§ 5 H\\\\ 15% to 55 %
-1
| 5
g -3 \
|
-10/
...11
0.1 0.5 ] 2 3 456 810 15 20
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s 0, : -
g 10| R ——
_.M. h-':"'"--..
E :“ | Lﬁ"‘:‘*--.:_‘;h
a1 I
& o B
73
0.1 0.5 1 / 3456 810 15 20
Frequency in Hz

Relationship of the flow to the command value( Pux =50 MPa)
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Proportional flow control valve

Pressure - flow relationship
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Unit dimensions:

(Dimensions in mm)

173

' 1
/J IFE T o 1135 | 1 Inductive position transducer
i 2 ' 2 Solenoid
l . ' : I i “ . ') 3 Space required to remove
Y F AL /3 plug-in connector
3
M. o Y | 4 Namepiate
B i KP“ 1| [ 5  O-Ring 9.25 x1.78(for ports A,
HETHT $ B, P.T and blind hole)
S LILL | 3 = 6 PortB
- o) - PooA
@\ Subplates.
b - G 341/01 (G 1/4")
®\\\x ol i G 342/01 (G 3/8")
- G 502/01 (G 1/2")
: - See page 80
‘ N‘ b % Hi by i I 1
I O\ b L\"Hmi .E. ' i i !
=t |
- U S ? ¥ s
| bl T I T K
10,5

—912.8

— =08

32.9

View "Y" \ Blind hole

Type 2FREBA...

Rectifier sandwich plate

-

—— -

D 126 Type 2FREEB...

N

227

40

| |
N 1 ﬂ :[ww

3.5

a"-r‘ o "'....-"Q

060

®12.5/1.3

L)

1 valve 2ZFREG

2 Rectifier sandwich
plate Z4S6
Subplates

4 0Oving9.25x1.78

L
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Proportional flow control valve

BEWING HUADE 2-way version, Type 2FRE 10, 16... RC291903.2006
HYDRAULIC INDUSTRIAL

. i REPlEEE‘SZ
ROUPeO.LTE: Size 10, 16 | upto21MPa | upto 160L/min | rco9190/08 2000
Features:
- Valve with a pressure compensator for pressure
compensated control of a flow

- Actuation via a proportional solenoid

- With electrical position feedback of the control orifice

- The position transducer coil can be axially moved
making the zero point adjustment of the control
orifice easy, without having to touch the electronics
(electrical-hydraulic)

- Minimum sample variation of valve and electrical
amplifier VT 5004 (separate order)

Functional , section

The type 2FRE.. proportional flow control valves have a 2-way function. They can, from an applied electrical command value,
regulate a flow which is pressure and to a great extent temperature compensated.

They basically comprise of the housing (1), proportional solenoid with inductive position transducer (2), measuring orifice (3),
pressure compensator (4), stroke limiter (5), as well as an optional check valve (6)

The setting of the flow is determined (0 bis 100 %) at the command value potentiometer. The applied command value, causes
via the amplifier as well as the proportional sclencid, the adjustment of the measurement orifice (3). The position of the
measurement onfice (3) is obtained by the position transducer. Any deviations from the command value are compensated for
by the position feedback control.

The pressure compensator (4) holds the pressure drop at the measure-

ment orifice (3) at a constant value. The flow is, therefore pressure

compensated.

The small temperature drift is achieved due to the design of the

measurement orfice_At a 0 % command value the measurement orifice

is closed. T
In the case of a loss of power or a cable break at the position transducer ﬁ[:r;'_
the measurement orifice closes From a 0 % command value a jump
free start is possible. Via two ramps within the electrical amplifier it is
possibie to delay the opening and closing of the measurement orifice.
Via the check valve (6) free flow is possible fom B o A
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simplified complete
N
| il
"'h-...i[ -'! I S}
el ! e,
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Ordering details
] felF | I
[ [ Furtner celalls
Nominal size 10 = 10 ‘| N cear et
MNominal size 16 = 16
Mo code = Mineral oi
Series 40 to 49 = 40 V= Phosphate
(40 to 49: unchanged installation
o . ! No cade= Wihout pressure compensator
stroke Frmiter
Technology of Beijing Huade Hydraulic =8 B = Wih pressure compensator stroke imiter
Flow control range A — B
Nominal size 10 Mominal size 16
Progressive with fast
Linear increase by degrees feed Linear Linear

(fine control range)

up fo 5 L/min = 5L
up to 10 L/min = 10L
up to 16 L/min = 16L
up to 25 Limin = 25L
up to 50 Limin = SOL
up to 80 Limin = 0L

up to 5 Limin=5 Q
up to 10Lmin=10Q
up to 16LMMIn=16Q
up to 25L/min=25Q

up to 2L/imin=2QE
up to SLImin=5QE

up to 80 Limin = BOL
up to 100 Limin = 100L
up to 125 Limin = 125L
up to 160 Limin = 160L

Electrical connections ---- inductive position transducer

Connections on loops

®
e

Connections on plug-in connector

()
L1 2

- to amplifier |
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Technical data (for applications outside these parameters, please consult us!)

Hydraulic
Operating pressure {MPa) 31.5
Minimum pressure diffe rential IMPa) sl uiadiic
0.3--0.8 06-1
A, p free retum | Measurement orifice open(MPa) | 0.1 0.12 0.15 0.2 0.3 035 | 0.16 0.19 ' 0.24 0.31
flow B — A Measurement orifice closed(MPa)| 0.17 0.2 0.25 0.3 0.5 0.6 0.3 035 | 045 06
o S 5 10 16 25 50 60 80 100 125 160
40
i A QFC(%) 0.1Q max
Flow Hydraulic + electrical
Pressure compensated e
upto A p=31,5MPa (%)
Degre e of contamination {# M) < 20 (We recommend a fiter with a minimum retention rate of 10)
Pressure fluid Mineral oil(for NBR seal),Phosphate ester (for FPM seal)
Viscosity range immds) 2.81o 380
Pressure fluid temperature range {C) 20 to +70
Hysteresis 1%} < + 10max
Repeatability (%) < 10max
Sample spread {%} <+ 2
Instakation optional
Weight (Kg! 6 8.3
Electrica
Voltage type DC 24V
Coil resistatance i) Cold value at 20°'C 10 . Max. wam value 13.9
Operation state Continuous
Max_fulid temperature i) +50
Max. Power [VA) 50
Coil resistance of transducer Q) at20cC 1 -56. u-58 wm-112
Inductivity {mH) 6-8
Oscillator frequency (KHz} 25
VT-5010530 Demand of insulation IP65 IP&5
Amplifier (Supplied with valves) VT-5004 S30
Types of Electrical connections see page T2

- T3 =




Characteristic curves (measured at v =36 X 10°m%S; t=50°C)

(measured at t = 50 'C; Pram = 5 MPa; amplitude 0 ~100 %;: NS 10/ 60L ; NS 16 / 160L)
Transient function with a stepped form of command value change

Stroke

Time (from start to 100% amplitude )

ima}

{ma)

Time (from start to Min. ampiitude |

%

NS 10

NS 16

NS 10

NS 18

0-100

100

110

"o

10-50

S0

100

85

100

25-75

85

80

85

Size 10

~ Amplitude relationship in dB
&n

0.5

Frequency in Hz

10

20

0.1

0.5

Freguency in Hz

10
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Characteristic curves (measured at v = 36 X 10*m¥S ; t=50°C)

Relationship of the flow to the command value voitage (fiow control from A — B)

(flow control from A — B)

60 s | / B0
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50 /A S0L
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.5 Eﬂ Fi fr
& ff i
E:Em fg/ff o
/ ?_..-/:'_,-'" o
10 f,x’ PRl
"
g y .ﬂﬁ%:___,__-: Bl
0 4] 40 o0 30 100
Command value voltage in %
(flow control from A — B)
‘ .
: my
35 NS 10 /
af
é 25 /
= 20 [
g 15
é /
10
5 SQE
s p— 2QE
0 20 40 g0 80 100
Command value voltage in %
Leakage flow from A — B
NS 10from A —B
8l

Leakage flow in cm¥min —

e
=

=

s

.
[ =]

v

0

10 20 30
Pressure differential from A to B in MPa —

0

Row in Limin —

-
=
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(fiow control from & —B)  726Q

N
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/

160

W 40 8 80 100
Command value voltage in %

(flow control from A —B)  TBIL
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e

NS 16 7

120

1250
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4 1000
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d 80
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Unit dimensions:

(Dimensions in mm)

1 Valve housing 87
2 Proportional solenoid with inductive po- [ -
sition transducer nanal \ ¢
3 Nameplate o
4 Pressure compensator stroke limiter
5 PortA
6 PortB H
1866 X 3.53(NS 10) . 2
26,58 X 353(NS 16) — v
r-i_] 111
r— @[l
NS 10 G27901 (G 1/27) G 28001 (G 34" 25 J -
NS 16: G28101(G 1")G28201 (G 1 147) hh““‘*——-.____ﬁ__‘ &
See page 90 ! B T
!
Valve fixing screws '
NS 10: 4 -M8 x 60-10.9 @___ﬁ_
(GBM70.1-2000) R
NS 16: 4-M10x 70-109 | | T
(GBIT70.1-2000) -
!
! 74 5@%
! N 4
Le L8
g — —
NS B1 B2 B3 eD1 eD2 H1 H2 - H4 L1 L2 | L3 4 |
10 = 76 9.5 15 g 245 gs 38 48 | 1025 | 825 | 10 8.5
16 123.5 | 1015 11 18 11 | 2555 | 955 31 51 1235 zu1_5[ 1 1.5 }

i




Notice

Notice

1. The fluid must be filtered. Minimum filter fineness is 20 pm.

2. The tank must be sealing up and an air filter must be installed on air entrance.

3. Products without subplate when leaving factory, if need them, please ordering specially.

4 Valve fixing screws must be high intensity level (class 10.9). Please select and use them according to
the parameter listed in the sample book.

2. Roughness of surface linked with the valve is required to ﬂ\—a/
G. Surface finish of mating piece Is required to 0.01/100mm.
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