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RA
22 045/06.98
Replaces:  02.96

3/2 and 4/2-way Directional Poppet Valves
with Solenoid Operation

Model M-.SED 10, Series 1X
… 10.6 GPM
(40 L/min)Size 10 … 5000 PSI

(350 bar)

H
/A

 4
66

6/
95

Model M-3SED 10      1X/315CG24N9K4 with plug-in connector

Features:
– Direct operated directional poppet valves with solenoid

operation
– Mounts on standard ISO 4401-3, NFPA T3.5.1 M R1

and ANSI B 93.7 D 03 interface
– 1/4-20 UNC (M6) mounting bolts
– Leak-free closure in checked position
– Resists silting, even during extended pressure periods
– Wet pin DC solenoids with built-in rectifier for AC operation,

independent of frequency
– Solenoids with removable coils
– Coils can be changed without engaging pressure chamber

of valve body

Model M-3SED 10 CK1X/350CG24N9K4

Functional description, section, symbols: 3/2-way directional poppet valve

Model M-3SED 10 UK1X/350CG24N9K4
Symbol “UK”

Symbol “CK”

UK
CK

a
b

A

P T

a b

a b

A

P T

a b

"a"

T A P

T A P

6
1

5

741132

5

1

7 11

General:
Directional valves model M-.SED are directly actuated directional
poppet valves with solenoid actuation. They control the start, stop
and direction of a fluid flow and basically consist of a housing (1),
the solenoid (2), the valve seats (7) and (11) and as the closing
device (4).
The manual override (6) allows the valve to be switched without
energizing the solenoid.
Basic function:
The arrangement of the spring (5) determines the initial position
of the valve (open when de-energized "UK" or closed when de-
energized "CK"). The chamber (3) behind the closing element (4)
is connected to port P and sealed off from port T. Hence the valve
is pressure-balanced with respect to the operating forces (solenoid
and spring).
Due to the special closing element (4) it is possible to apply the
maximum operating pressure of 5076 PSI (350 bar) to ports P, A
and T and the flow can also pass in both directions (see symbols)!
In the initial position the closing element (4) is pressed onto seat
(11) by the spring (5), in the switched position it is pushed onto
seat (7) by the solenoid (2). This results in leak-free closure.

Scope #6 10

Section 06-B 
Page 2 
2011-07-06

DRISM
Text Box
2011-08-12



2/12

RA 22 045/06.98

Functional description, section, schematic illustration: 4/2-way directional poppet valves

H
/A

 5
28

5/
95

Model M-4SED 10 D1X/350CG24N9Z45

Start position, symbol “Y”

         Symbol “D”                             Symbol “Y”

A B

P T

a ba b

A B

P T

a ba b

Model M-4SED 10 Y1X/350CG24N9K4
A T B P

T P

A
5 7 4 11

12

9108

T B P A

8 10 9

„b”

11

2

61

5

7

4

In conjunction with a sandwich plate, a plus-1 plate under the
3/2-way directional poppet valve enables this valve to be used as
4/2-way directional poppet valve.

Function of the plus-1 plate:
Initial position:
The main valve is not actuated. The spring (5) holds the closing
element (4) on its seat (11). Port P is closed, and port A is
connected to T. In addition, a control line runs from A to the large
area of the control piston (8) so that is unloaded to tank. The
pressure applied via P now moves ball (9) onto seat (10). P is
now connected to B, and A to T.
Transition position:
When the main valve is operated, the closing element (4) is pushed
against the spring (5) and hence onto seat (7). Port T is, therefore,
closed and, P,  A and B are briefly connected.
Snifted position:
P is connected to A. As the pump pressure acts via A on the large
area of the control piston (8), ball (9) is pushed onto seat (12).
Thus, B is connected to T and P to A. The ball (9) in the plus-1
plate has a  "positive shifting overlap".
In order to avoid pressure intensification when single rod
cylinders are used, the annulus area of the cylinder must be
connected at A.
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Flow is only possible in the direction of the arrow, and within the corresponding pressure limitations (see power limits on page 4).
In order to operate the valve safely, please note the following points:
• 3/2-way directional poppet valves have a negative overlap. This means that during shift, some leakage occurs as ports P, A

and T are connected together. This process occurs rapidly and is not a concern in most applications.
• When using the base plate (4/2-way function) the following values must be complied with pmin = 116 PSI (8 bar), qV > 0.8 GPM

(3 L/min).
• Ports P, A, B and T are arranged according to function. They must not be plugged or used in any other manner!
• Port T must be connected to tank.
• Pay attention to pressure peaks and pressure distribution!
• Flow is only permissible in the direction of the arrow!
• The maximum flow must not be exceeded (if necessary, use an orifice insert to limit flow)!

Orifice insert  Cartridge check valve insert
To limit maximum flow, orifice inserts are optionally available. The
orifice insert is required when, due to operating conditions during
switching, flow rates occur that exceed the performance limits of
the valve. For this purpose, the insert installs in Port P.
Examples:
– accumulator circuits,
– application as a pilot valve with internal pilot drain.
3/2-way directional poppet valve
The cartridge throttle is inserted in
port P of the poppet valve.
4/2-way directional poppet valve
The cartridge throttle is inserted in
port P of the base plate.

Cartridge check valves allow free flow from P to A and provide
leakfree closure from A to P.
For examples, see page 10.
3/2-way directional poppet valves
The cartridge check valve is inserted in the P port of the valve.
4/2-way directional poppet valves
The cartridge check valve is inserted
in the P port of the base plate.

P P

General notes
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Further details
to be written in clear text

no code = NBR seals, suitable
for petroleum oils (HM, HL, HLP)
V = FPM seals, suitable for

phosphate ester fluids (HFD-R)
no code = without cartridge check

or orifice insert
P = with cartridge check valve insert
B12 = Orifice 0.047" (1.2 mm) dia.
B15 = Orifice 0.059" (1.5 mm) dia.
B18 = Orifice 0.071" (1.8 mm) dia.
B20 = Orifice 0.079" (2.0 mm) dia.
B22 = Orifice 0.087" (2.2 mm) dia.

Orifice used when flow volume
exceeds the power limit of the valve;

inserted in the P port
Electrical  connector

K4  = without angled plug connector(s)
Z45  = angled plug
Z55  = large angled plut
Z55L = large angled plug with light

N9 = with manual override
no code = without manual override

G24 = 24 V DC

W110R = 96/196 V DC solenoid with built-in rectifier
in plug-in connector, for 110 V/220 V AC,

W220R = independent of frequency
(only possible with plug Z55)

Petroleum oil =M
(HL, HM, HLP)
Phosphate ester fluids
(HFD-R)
3 service ports = 3
4 service ports = 4
Poppet valve
Size 10 = 10

  Service ports 3 4

– = UK

– = CK

– = D

– = Y

 = available

Series 10 to 19 = 1X
(10 to 19: externally interchangeable)
Operating pressure 5000 PSI (350 bar) = 350
Wet pin solenoid with removable coil = C

Ordering code

M – SED 10 1X 350 C K4 *

Symbols

A B

P T

a ba b

A B

P T

a ba b

Operating pressure in PSI (bar) Flow
Symbol P A B T in GPM (L/min)

5000 5000 5000 10.60
(350) (350) (350) (40)

5000 5000 5000 10.60
(350) (350) (350) (40)

5000 5000 5000 10.60
(350) (350) (350) (40)

5000 5000 5000 10.60
(350) (350) (350) (40)

5000 5000 5000 P/A/B – 10.60
(350) (350) (350) 580 (40) (40)

5000 5000 5000 P/A/B – 10.60
(350) (350) (350) 580 (40) (40)

Power Limits, measured at n = 190 SUS (41 mm2/s) and t = 122 °F (50°C)

"UK"

3/2-way valve (symbol “C”)
with plus-1 plate.
P ≥ A ≥ B ≥ T

"CK"

"UK"

"CK"

"D"

"Y"
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With a 2/2-way circuit, port
P or T has to be plugged
by the customer!

3/2-way valve (symbol “U”)
with plus-1 plate.
P ≥ A ≥ B ≥ T

The power limit was determined with solenoids at operating temperature, 10% under voltage, and no tank pressure.

⎧
⎨
⎩

A B

P T

a ba b

A B

P T

a ba b

a
b

A

P T

a b

a b

A

P T

a b

a b

A

P T

a b

a
b

A

P T

a b

a b

A

P T

a b

a
b

A

P T

a b
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General
Installation position optional

Ambient temperature range °F (°C) –22 … +122 (–30 … +50)

Weight 3/2-way directional poppet valve lbs (kg) 5.7 (2.6)

4/2-way directional poppet valve lbs (kg) 8.6 (3.9)

Hydraulic
Flow, max. GPM (L/min) 10.60 (40)
(higher flows on request)

Hydraulic fluid Petroleum oils (HM, HL, HLP)
Phosphate ester fluids (HFD-R)

Fluid temperature range °F (°C) –22 … +176 (–30 … +80) (with NBR seals)

–4 … +176 (–20 … +80) (with FPM seals)

Viscosity range SUS (mm2/s) 35 … 2320 (2.8 … 500)

Maximum degree of contamination Class 18/15 according to ISO 4406.
Therefore, we recommend a filter with a retention rate
of ß10 ≥ 75.

Electrical
Type of voltage DC AC

Available voltages 1) V 12, 24, 42, 96, 110,  (AC + rectifier)
205, 220 96, 110, 205

Power requirements W 30

Duty cycle continuous

Shifting frequency cycles/h up to 15000 operations per hour, see table below

Insulation exceeds NEMA class B

Coil temperature range °F (°C) … 302 (150)

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

Operating time t in ms (Installation position: horizontal, solenoid on top)

DC solenoid
Symbols UK, CK, D, Y

tON tOFF

Without tank pressure UK D
UK CK D Y CK Y

   AC solenoid + rectifier
   Symbols UK, CK, D, Y

tON tOFF

Without tank pressure UK D
UK CK D Y CK Y

Pressure
p

in PSI
(bar)

Flow qV
in GPM
(L/min)

1000 (70)
40 30 40

35
30 40

2000 (140)
10.60

40
35

3000 (210)
(40) 45

35
45

35
10 10 45

35
45 40 40

4000 (280)

50
4600 (315)

50 50
40

50
40

5000 (350) 45 45 45 45

AC supply
(permissible voltage

tolerance ± 10%)

Nominal voltage of the
DC solenoids when

used with AC voltages
Order
code

110 V - 50/60 Hz 96 V  G96
120 V - 60 Hz 110 V G110
230 V - 50/60 Hz 205 V G205
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Performance curves; measured at v = 190 SUS (41 mm2/s) and t = 122 °F (50°C)

B22
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4/2-way directional poppet valve
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Unit dimensions, 3/2-way directional poppet valves: dimensions in inches (millimeters)
Model M-3SED 10 UK1X/…

Ø0.25 (6.4)
Ø0.43 (11)

0.59
(15)

0.30
(7.5)

A B

P

TA

1.99
(50.5)

max. Ø0.24
            (6)

TB

5

3 4 5

12 1.1 2.1 2.2

8

10

11

6 7

1/2" NPT

1/2" NPT

0.59
(15)

3.96
(100.7)

1.28–0.02

(32.5-0.5)

2.91 (74)3.13 (79.5)
(83 (79,5))

2.72 (69)

2.13 (54)

1.81
(46)

2.48+0.04
(63+1)1.77

(45)

1.18
(30)

2.56–0.02

(65–0.5)

4.15
(105.5)

Model M-3SED 10 CK1X/…

Ø0.3 (6.4)
Ø0.4 (11)

0.59
(15)

0.79
(20)

0.30
(7.5)

A B

P

TA

1.99
(50.5)

max. Ø0.24
            (6)

TB

5345

12
1.2

2.1 2.2

8

10

11

67

1/2" NPT

1/2" NPT

0.59
(15)

3.96
(100.7)

4.15
(105.5)

1.28–0.02
(32.5–0.5)

2.56–0.02
(65–0.5)

5.39 (137)
(137 (133.5))

2.72 (69)
2.13 (54)

1.77
(45)

1.2
(30)

1.81
(46)

2.48+0.04

(63+1)

1.1 Solenoid “a”

1.2 Solenoid “b”

2.1  Protected manual override "N9"

2.2  Without manual override

3 Plug-in connector
(can be rotated by 90°)

4 Large plug-in connector
(can be rotated by 90°)

5 Space required to remove the plug-in
connector

6 Nameplate

7 Warning!
On 3/2-way direction poppet valves,
ports B and TB are spot faced only

8 R-ring 13 mm x 1.6 mm x 2 mm
ports A, B and T
R-ring 14.6 mm x 1.6 mm x 1.78 mm
port P

10 Valve mounting bolts
4) 1/4-20 UNC x 1-1/2"
    (M6 x 40 DIN 912-10.9)
 Tightening torque
 MA = 11.43 lb. ft (15.5 Nm)
 must be ordered separately.

11 Subplates G 66/01 (SAE-6)
G 67/01 (SAE-8)

see data sheet RA 45 054
must be ordered separately.

12 Space required to remove coil

Required surface finish of the
mating piece.

0.0004/4.0 in
0.01/100 mm

32
(Rmax 4)
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Unit dimensions, 4/2-way directional poppet valves (version "D"): dimensions in inches (mm)

0.59
(15)

1.99
(50.5)

max.
Ø0.24 (6)

5
3 4 5

13

1

2.1 2.2

11

0.30
(7.5)

A B

P

TA TB

11

12

6 7

10

Ø0.3 (6.4)
Ø0.4 (11)

1/2" NPT

1/2" NPT

8

0.47
(12)

6

0.59
(15)

3.96
(100.7)

4.15
(105.5)

2.91
(74)

3.27 (3.13)
(83 (79.5))

1.89
(48 )

2.72 (69)
2.13 (54)

1.81
(46)

2.48+0.04

(63+1)1.77
(45)

3.15
(80)

1.28–0.02
(32.5–0.5)

2.56–0.02
(65–0.5)

1.18
(30)

Required surface finish of the
mating piece.

8 R-ring 13 mm x 1.6 mm x 2 mm
ports A, B and T
R-ring 14.6 mm x 1.6 mm x 1.78 mm
port P

10 Base plate, 4/2 function
11 Valve mounting bolts

4) 1/4-20 UNC x 3-1/2"
    (M6 x 90 DIN 912-10.9)
Tightening torque
MA = 11.43 lb. ft (15.5 Nm)
included in supply

12 Subplates G66/01 (SAE-6)
G67/01 (SAE-8)

see to data sheet RA 45 054
must be ordered separately.

13 Space required to remove coil

1 Solenoid “a”
2.1  Protected manual override "N9"
2.2  Without manual override
3 Plug-in connector

(can be rotated 90°)
4 Large plug-in connector

(can be rotated 90°)
5 Space required to remove plug-in

connector
6 Nameplate
7 Warning!

On 4/2-way directional valves,
port TB is a spot face only

Model M-4SED 10 D1X/…

0.0004/4.0 in
0.01/100 mm

32
(Rmax 4)
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Unit dimensions, 4/2-way directional poppet valves (version "Y"): dimensions in inches (mm)

Ø0.3 (6.4)
Ø0.4
  (11)

10

0.30
(7.5)

A B

P

TA TB

11

12

6 7
0.59
(15)

1.28–0.02
(32.5–0.5)

0.79
(20)

1.99
(50.5)

max.
Ø0.24 (6)

5345

13

1

2.1 2.2

1.18
(30)

1/2" NPT

1/2" NPT

11

0.47
(12)

8

6

0.59
(15)

3.15
(80)

2.72 (69)
2.13 (54)

1.81
(46)

2.48+0.04

(63+1) 1.77
(45)

3.96
(100.7)

4.15
(105.5)

2.56–0.02
(65–0.5)

5.39 (5.26)
(137 (133.5))

1.89
(48)

Required surface finish of the
mating piece.

Model M-4SED 10 Y1X/…

8 R-ring 13 mm x 1.6 mm x 2 mm
ports A, B and T
R-ring 14.6 mm x 1.6 mm x 1.78 mm
port P

10 Base plate, 4/2 function
11 Valve mounting bolts

4) 1/4-20 UNC x 3-1/2"
    (M6 x 90 DIN 912-10.9)
Tightening torque
MA = 11.43 lb. ft (15.5 Nm)
included in supply

12 Subplates G66/01 (SAE-6)
G67/01 (SAE-8)

see to data sheet RA 45 054
must be ordered separately.

13 Space required to remove coil

1 Solenoid “b”
2.1  Protected manual override "N9"
2.2  Without manual override
3 Plug-in connector

(can be rotated 90°)
4 Large plug-in connector

(can be rotated 90°)
5 Space required to remove plug-in

connector
6 Nameplate
7 Warning!

On 4/2-way directional valves,
port TB is a spot face only

0.0004/4.0 in
0.01/100 mm

32
(Rmax 4)
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Application examples:

A

P

a ba
b

A

P

a b
a

b

A

P

a ba
b

A

P

a ba
b

V1 V2

a
b

A

P T

a b

B

A

a
b

A

P T

a b

2 1

A

P

a ba
b

V1 V2

a b

A

P T

a b

 These examples serve only to explain the possibilities offered by the poppet valve. They do not include all of the functions.

2/2-way circuit
Initial position:
Flow path is blocked, maximum
pressure is permissible. The
pressure at the actuator is held
constant even when the pump is
switched off.
Shifted position:
Flow path is open, maximum
pressure is permissible.

2/2-way circuit

Initial position:  Lifting
Holding only due to limitation of travel
and pressure in port P.
Shifted position:  Closed

3/2-way circuit
Initial position:
P closed, pressure at A and T.
Cylinder 1 moves to the right, unloaded at A.
Cylinder 1 moves to the left.
Shifted position:
T closed, pressure at A and P.
Cylinder 2 moves to the left, unloaded at A.
Cylinder 2 moves to the right.

Symbol “CK”

4/2-way circuit with a 2/2- and a 3/2-way poppet valve
V1 and V2 are in the initial position:  piston is externally locked in
position.
V1 and V2 in their shifted position:  piston moves to the right.
V1 in its shifted position and V2 is in its initial position: cylinder moves
to the left, both sides of the cylinder are connected to the pump
connection.

Attention!
When using differential cylinders, the performance limits (double flow) and
the maximum operating pressure (pressure intensification) of the valve
have to be taken into account!

Symbol “2/2” + “UK”

2/2- way circuit with 2 valves
Initial position:
Hold cylinder.
Shifted position:
Flow path in both directions.
The travel direction is determined by actuating V1 and V2.

3/2- way circuit
Initial position:
Logic held closed from side A.
Shifted position:
Logic held closed from side B.
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Ordering code: Spare parts and seals

157

16046

DC
Spare parts – Solenoid

Item Designation Order no.

157 Coil for individual connection

Voltage

12 V RR00 021388
24 V RR00 021389
96 V RR00 021392

205 V RR00 071036
RR00 838168
RR00 838254

Seal kit – nut for solenoid tube without manual override
Seal kit – nut for solenoid tube with protected
manual override

160

Item Sealing material Order number
NBR seals RR00 074153
FPM seals RR00 074157

Seal kit – Valve: Individual connection

46
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Notes

Mannesmann Rexroth Corporation
Rexroth Hydraulics Div., Industrial, 2315 City Line Road, Bethlehem, PA 18017-2131 Tel. (610) 694-8300  Fax: (610) 694-8467
Rexroth Hydraulics Div., Mobile, 1700 Old Mansfield Road, Wooster, OH 44691-0394 Tel. (330) 263-3400 Fax: (330) 263-3333 
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Model: PPFB-LWN Capacity: 20 gpm (80 L/min.)

Pilot operated, pressure reducing/relieving valve

Pilot-operated, pressure reducing/relieving valves reduce a high primary pressure at the
inlet (port 2) to a constant reduced pressure at port 1, with a full-flow relief function from
port 1 to tank (port 3).

Technical Data
U.S. Units Metric Units

Cavity T-2A

Capacity 20 gpm 80 L/min.

Adjustment - Number of Clockwise Turns to Increase Setting 5

Control Pilot Flow 10 - 15 in³/min. 0,16 - 0,25 L/min.
Factory Pressure Settings Established at blocked control port (dead headed)

Maximum Operating Pressure 5000 psi 350 bar

Series (from Cavity) Series 2

Valve Hex Size 1 1/8 in. 28,6 mm
Valve Installation Torque 45 - 50 lbf ft 60 - 70 Nm

Adjustment Screw Internal Hex Size 5/32 in. 4 mm

Adjustment Locknut Hex Size 9/16 in. 15 mm

Adjustment Nut Torque 108 lbf in. 12 Nm

Model Weight .60 lb 0,30 kg
Seal Kits - Cartridge Buna: 990-202-007

Seal Kits - Cartridge Viton: 990-202-006

Control Adjustment Range External Material/Seal Material

L Standard Screw Adjustment W
150 - 4500 psi (10,5 - 315
bar), 200 psi (14 bar) Standard
Setting

N Buna-N
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Model: BBP/S

T-2A cavity ISO 05 sandwich manifold

Aluminum Body Pressure Rating: 3000 psi (210 bar)
Ductile Iron Body Pressure Rating: 5000 psi (350 bar)

Reducing, On P, drain to T

Reducing/Relieving, On P tank to T

Technical Data
U.S. Units Metric Units

Cavity T-2A

Body Features On P, port 3 to T

Body Type Sandwich

Interface ISO 05
Open Cavity Quantity 1

Stack Height 2.44 in. 62 mm

Display Components
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Model: FDCB-LAN Capacity: 12 gpm (45 L/min.)

Fully adjustable pressure compensated flow control valve with reverse flow check

Fully adjustable, pressure-compensated flow controls with reverse-flow check provide
precise flow regulation for meter-in or meter-out applications where there may be wide
pressure fluctuations. They are infinitely adjustable from nearly closed up to the maximum
flow. An integral high-capacity check valve provides unrestricted flow from port 2 to port 1.

Technical Data
U.S. Units Metric Units

Cavity T-5A
Capacity 12 gpm 45 L/min.

Adjustment - Number of Counterclockwise Turns - Fully Closed to
Fully Open

5

Maximum Operating Pressure 5000 psi 350 bar

Series (from Cavity) Series 2

U.S. Patent # 4,630,640
Valve Hex Size 1 1/8 in. 28,6 mm

Valve Installation Torque 45 - 50 lbf ft 60 - 70 Nm

Adjustment Screw Internal Hex Size 5/32 in. 4 mm

Adjustment Locknut Hex Size 9/16 in. 15 mm

Adjustment Nut Torque 108 lbf in. 12 Nm
Model Weight .60 lb 0,30 kg

Seal Kits - Cartridge Buna: 990-203-007

Seal Kits - Cartridge Viton: 990-203-006

Control Adjustment Range External Material/Seal Material

L Standard Screw Adjustment A .1 - 12 gpm (0,4 - 45 L/min.) N Buna-N
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Part Description Quantity
BBP Body - Aluminum 1
- 340-003 Pipe Plug 1
- 500-001-014 O-Ring 5

Port Headings and Sizes
BBP/M Gage Port (Plugged) 1/4" BSPP
BBP Gage Port (Plugged) 1/4" NPTF
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D200 Hydraulic Test Facility Upgrade   Modified Section 06-C 
CFB Halifax Dockyard Hydraulic Schematic Page 1 
Project #TR-08-156  2011-08-12 
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Modified Hydraulic Schematic 
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D200 Hydraulic Test Facility Upgrade   Code 61 & 62 Section 06-D 
CFB Halifax Dockyard Flange Tee Fittings Page 1 
Project #TR-08-156 Catalogue Info. 2011-08-12 
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Code 61 and 62 Flange Tee Fittings 
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