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and tested to meet specific
standards outlined in the
European Electromagnetic Compatibility
Directive (EMC).
For instructions on installation requirements
to achieve effective protection levels, see
this leaflet and the Installation Wiring
Practices for Vickers™ by Danfoss Electronic
Products leaflet 2468. Wiring practices relevant to
this Directive are indicated by
Electromagnetic Compatibility (EMC).
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Introduction

General Description

These compact two-stage
pressure relief valves offer
extensive application
possibilities through their
ability to control the pressure
setting in proportion to an
applied electrical input.

The integral amplifier allows
the pressure to be controlled
from a low power command
signal: either a voltage or
current command.

Typical Section

The amplifier is mounted in a
robust metal housing and
electrical connections are via
an industry standard 7-pin
plug. Factory-set
adjustments ensure high

reproducibility valve-to-valve.

Basic Characteristics

Max. pressure
350 bar (5000 psi)

Max. flow rate
40 L/min (10.6 USgpm)

Mounting face to
ISO 6264-03-04

Note: Port B must be
blocked by the mounting
interface - see installation
diagram for port postions.

Port A is used for pilot drain
flow on external drain
models.

External drain models should
be selected for applications
where a highT port pressure
is required (up to 210 bar) or
whereT port pressure
disturbances are present..
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Features and Benefits

Remote electrical
proportional control of
pressure from a choice of
five pressure ranges.

Excellent repeatability and
stable performance.

Low installed cost and
space requirement from
high power/size ratios.

On-board ramp
adjustment.

Model code selectable
ramp times.
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Model Code

B— M
[— &

ValveType

KB - Proportional valve with
integral amplifier, B series

Control Type
C - Pressure Relief Valve

Mounting
G - Subplate mounted

Operation
5 - Pilot operated

Mounting Interface
3 -1S0 6264-03-04

(6] Pressure Rating

40 - 40 bar
100 - 100 bar
160 - 160 bar
250 - 250 bar
350 - 350 bar
Damper

D - Standard Damper

Manual Override
Z — No manual override

(9] Drain Option
T - Internal drain

Blank - External drain

Amplifier Control Signal
M1 - 10V control signal

M2 - 4 to 20 mA control signal

Ramp Option
4 -Fast v

5 - Damped a

AmplifierType
A - Standard

Electrical Connection

PC7 -7 pin connector,
without plug supplied

PE7 -7 pin connector, with
plug supplied

PH7 - As PE7 but with pin 'C’
used for enable signal

PR7 - As PC7 but with pin 'C'
used for enable signal

: WARNING
Valves with integral

amplifiers are
supplied with or without the
metal 7-pin plug.

The Vickers by Danfoss TM plug,

part no. 934939, must be

Coil Identification
H - 24vDC

T port pressure

1 - 10 bar. Internal drain
(T models)

7 - 210 bar. External drain
(non-T models)

Design Number
1* series. Subject to change

v Typically 160 ms
for 0-100%/100-0% signal
(system dependent)

A Typically 420 ms
for 0-100%/100-0% signal
(system dependent)

correctly fitted to ensure that
EMC and IP67 ratings are
achieved.

The plug retaining nut must
be tightened with a torque
of 2-2,5 Nm (1.5-2.0 Ibf ft) to
effect a proper seal.
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Operating Data

Standard test conditions are with antiwear hydraulic oil at 36 cSt (168 SUS) and 50°C (122°F)

Maximum pressures:

Port P

Port T

Port A*

*External drain port

Internal drain
Model code [9] =T

350 bar (5000 psi)

External drain
Model code [9] = blank

350 bar (5000 psi)

10 bar (145 psi) 210 bar (3000 psi)
_ 10 bar (145 psi)

Rated flow at Ap = 5 bar (73 psi):
KBCG5V-3

40 L/min (10.6 USgpm)

Pilot flow

0,4-1,0L/min (0.1 - 0.26 USgpm)

Coil or amplifier rating

24V x 36W max. (22 to 34V including 10% peak-to-peak max. ripple)

Command signal:
Volts (see model code - [10] M1)

0to+10V or Oto-10V

Input impedance 47 kQ
Common mode voltage to pin B Y
Current (see model code - [10] M2) 4to 20 mA
Input impedance 100Q
Valve enable signal:
Enable >9.0V (36V max)
Disable .0V
Input impedance 36 kQ

7-pin plug connector

Pin  Description

A Power supply positive (+)
B Power supply OV and current command return
C Valve enable (PH7 & PR7)
D Command signal (+V or current in)
E Command signal (-V or current GND)
F Output monitor
G Protective ground
View of pins of fixed half D
Electromagnetic compatibility (EMC):
Emission EN 50081-2
Immunity (10 V/m) EN 50082-2
Monitor signal (pin F) 1.52 V/amp solenoid current
Output impedance 10kQ
Pressure gain See graphs
Factory setting: maximum with 100% command signal
Pressure override when relieving and when off-load See graphs
Linearity, between 10% and 100% of rated pressure <5%

Hysteresis

<5% (with factory-set dither)

Repeatability

+/-2% of rated pressure

Reproducibility, valve-to-valve (at factory settings):
Pressure at 100% command signal

+/-3% of rated pressure

Protection:
Electrical
Environmental

Reverse polarity protected
IE C60529, Class IP67

Mass (weight)

3,45 kg (7.611b)

Mounting attitude

No restriction, provided that the valve is kept full of fluid through port T.
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Performance Data

Data is typical with oil
at 36 ¢St (168 SUS) and
at 50°C (122°F)

Pressure/Demand characteristic at 4 I/min
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Pressure/Demand characteristic at 4 I/min

100 bar version
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Performance Data

Pressure/Demand characteristic at 4 I/min

350 bar version
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Pressure/Flow characteristic
40 bar version
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Performance Data

Pressure/Flow characteristic Pressure/Flow characteristic
250 bar version 350 bar version
300 400
100% [ — 1w [ T —T—F—
250 1 - 80% -
—~ 80% 300 —
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50
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Flow {L/min) Flow (L/min)
Headloss Step Response The response will be
14 — The step response data in significantly influenced by
12 | the attached table should be the valve operating flow rate
o eq. 3502 L used as a guideline only as ZS well as the”vzllume of oil
5 60 == response time in any eing controfled.
=z . application will be system
< ; T | L dependant.
1]
£ 4 MODEL CODE STEP SIZE: RESPONSETIME
I PRESSURE DEMAND (ms)
2 M*-4 0-100%/100-0% 160
0 25 -75%/75-25% 100
- 0, - 0,
0 5 10 15 20 25 30 3 40 4 (1)01 gg ;’; 19801 8 Of’ 31;8
. - - 0, = (0]
Flow (L/min) 25-75%/75-25% 260
10-90%/90-10% 360
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Installation

Dimensions
‘ 162,43
(6.4)
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(2.9) (2.9)
To bleed air, loosen plug 146,73 94,00
in end of core tube; (5.8) 3.7
retighten to 2,4 £0,2 Nm
(1.85 +0.15 Ibf ft)
after bleeding is complete. (’2122)0 191 58
to remove (75) 6,75
solenoid coil (Of)
B’ Port
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240,73
(9.5)

WARNING correctly fitted to ensure that
Valves with integral E’\f]C angl IP67 ratings are
amplifiers are achievea.

. - . The plug retaining nut must
supplied with or without the be tightened with a torque

metal 7-pin plug.
) of 2-2,5 Nm (1.5-2.0 Ibf ft) to
The Vickers by Danfoss TM effect a proper seal.

plug, part no. 934939, must be
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Electrical
Information

Block Diagram

Wiring

Connections must be made
via the 7-pin plug mounted
on the amplifier. See this
leaflet and Installation Wiring

Practices for Vickers™ by Danfoss

Electronic Products leaflet
2468. Recommended cable
sizes are:

Power cables:

For 24V supply:

0,75 mm 2 (18 AWG) up to
20m (65 ft)

1,00 mm ? (16 AWG) up to
40m (130 ft)

Signal cables:
0,50 mm 2 (20 AWG)

Screen (Shield):

A suitable cable should have
at least 6 cores with pairs of
conductors individually
screened and an overall
screen.

Cable outside diameter 8,0-
10,5 mm (0.31- 0.41 inches).

See connection diagrams on
next page.

Command
signal

7-pin plug connections

+24V
Power OV

Enable A

Non-inverting

Inverting

Current monitor F ?-

A —= Lo +24V
B | o +bV
c

PWM

>

L modulator

1l

Ramp

Gain

Protective ground G O—I

L

Solelloid drive

A In valves with PH7 or PR7 type electrical connection.
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: WARNING
All power must be
switched off before

connecting or disconnecting
any plugs.



Electrical
Information

Typical Connection
Arrangements

B Pin C may be connected
to ground or left
unconnected.

@ Output monitor voltage
pin F) will be referenced to
the power 0 volts (pin B).

A Note:

In applications where the
valve must conform to
European RFI/EMC
regulations, the outer screen
(shield) must be connected
to the outer shell of the
7-pin connector, and the
valve body must be fastened
to the earth ground. Proper
earth grounding practices
must be observed in this
case, as any differences in
command source and valve
ground potentials will result
in a screen (shield) ground
loop.

WARNING
A Electromagnetic

Compatibility (EMC)

It is necessary to ensure that
the valve is wired up as
above.

For effective protection the
user electrical cabinet, the
valve subplate or manifold

- Eeﬁni - O/\qt_e[ Screen KB..PC7/PE7 valve
‘ Power +24V ‘ /Ta—\——-n—\— ‘
Supply I
‘ ov 1 P p——
o Cm
[ [
| | A lhner Sereen_
Demand oV i - —. ; DorE
‘ signal ( | . l J |
+/-10V I LA v EorD =~
‘ | \TL ‘Drain Wire G Valve must be
Solenoid ov ‘ P o tCormect%ld
Current - - o groun
‘ Monitor  |nput | N Fe via subplate
| U
- A ¥ .
Enclosure T """ l A
Connector
OV must be ——= shell

connected to ground

User Panel KB..PR7/PH7 valve

_ Outer Screen
‘ Power oay ‘ o A

Suppl + i — ‘I : F—
i oV I B
‘ ‘ L -

Enable oV S L
| [Sional g5y | e c
‘ to 36V ‘ T T T J

Inner Screen

Demand | AN DorE
‘ Signal l e EorD =
‘ ‘ 'Dtain Wird Valve must be

Solenoid ov L~ L P G connected to
‘ Current |I’1leT | bT ‘l“ ‘lﬁ /N Fe grOUnd via

Monitor ‘ W/ R U/ subplate
‘_ U Vo ] 4

| A

OV mustbe —— = Connector
connected to ground shell

and the cable screens should
be connected to efficient
ground points.

The metal 7-pin connector
part no. 934939 should be
used for the integral
amplifier. In all cases both
valve and cable should be
kept as far away as possible
from any sources of

electromagnetic radiation
such as cables carrying
heavy current, relays and
certain kinds of portable
radio transmitters, etc.
Difficult environments could
mean that extra screening
may be necessary to avoid
the interference.

It is important to connect the
0V lines as shown above.

The multi-core cable should
have at least two screens to
separate the demand signal
and monitor output from the
power lines.
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Electrical Information

Current input (M2) wiring

Il Spool position monitor voltage (pin F) will be referenced to the KB valve local ground.

User Panel Outer Screen KB..PC7/PE7 valve
N-"°" N ]
Power [ S S
Ja A
Supply ~ +24V I R R A
ov | A S————— B
Lo C
iInher Screen -
Demand e e
: ov Y ‘ \ E
Signal | oy i
420 o —— D Valve must b
T RO AW alve must be
Spool oV n/ : Pram \IYW@ G connected to
Position Vo C ground via
Monitor AT subplate
Input AR T F o
|02 Sy A % \J
Enclosure T a
0OV must be 1 Connector shell
connected to ground i
Wiring connections for M2 valves with enable feature
Note:
A In applications where the valve must conform to European RFI/EMC
regulations, the outer screen (shield) must be connected to the outer
shell of the 7 pin connector, and the valve body must be fastened to the
earth ground. Proper earth grounding practices must be observed in
this case, as any differences in command source and valve ground
potentials will result in a screen (shield) ground loop.
User Panel Outer Screen KB..PR7/PH7 valve
A n
Power K I
A R — |
Supply +24V [’T ¢ _.\_[_,\] A
ov I ——— B
[ L
o o
Enable (I 1o 1
Signal ov T T N
+8.5V T c Valve must be
to 36V A connected to
Dernand 'Inher Screen ground via
Signal oV S S E subplate
4-20 mA A e —p— D
'Dfain Wite ' G
i vy || Al
MOS' onInput = ) FH
onitor \.4_!_!'___‘_:&/
V _____ ¥
Enclosure ‘ A
0Vmustbe — = Connector
connected to ground shell

Warning

Electromagnetic Compatibility (EMC) It is
necessary to ensure that the valve is
wired up as above. For effective
protection the user electrical cabinet, the
valve subplate or manifold and the cable
screens should be connected to efficient
ground points. The metal 7 pin connector
part no. 934939 should be used for the
integral amplifier. In all cases both valve
and cable should be kept as far away as
possible from any sources of
electromagnetic radiation such as cables
carrying heavy current, relays and certain
kinds of portable radio transmitters, etc.
Difficult environments could mean that
extra screening may be necessary to
avoid the interference. It is important to
connect the OV lines as shown above. The
multi-core cable should have at least two
screens to separate the demand signal
and monitor output from the power
lines. The enable line to pin C should be
outside the screenwhich contains the
demand signal cables.



Application Data

Hydraulic Fluids

Materials and seals used in
these valves are compatible
with:

Anti-wear petroleum
(o] EJ RO LHM

Non-alkyl based
phosphate esters ........ l-HFD

The extreme operating range
is 500 to 13 ¢St (270 to 70
SUS) but the recommended
running range is 54 to 13 ¢St
(245 to 70 SUS). For further
technical information about
fluids see 694.

Contamination Control

Requirements
Recommendations on
contamination control
methods and the selection
of products to control fluid
condition are included in
publication 9132 or 561,
“Guide to Systemic
Contamination Control”.
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The book also includes
information on the concept
of “ProActive Maintenance”
The following recommenda-
tions are based on ISO
cleanliness levels at 2 pm,

5 umand 15 pm.

For products in this catalog
the recommended levels are:

Up to 210 bar (3000 psi)
18/16/13

Above 210 bar (3000 psi)
17/15/12

Installation and Start-up
Guidelines

The proportional valves in
this catalog can be mounted
in any attitude but it may be
necessary, in certain
demanding applications, to
ensure that the solenoids are
kept full of hydraulic fluid.

If this proves to be the case
any accumulated air can be
bled from the solenoid bleed
screw. This task is easier if
the valve has been mounted
base downwards. Good
installation practice dictates
that the tank port, and any
drain port, are piped so as to
keep the valve full of fluid
once the system start-up has
been completed.

Temperatures

For petroleum oil:

i ..-20°C (-4°F)
[V/F=) — +70°C (158°F)
For fluids where limits are
outside those of petroleum
oil, consult fluid
manufacturer or Danfoss
representative. Whatever the
actual temperature range,
ensure that viscosities stay
within those specified under
“Hydraulic Fluids” .

Ambient for:

Valves at full performance
specification:

-20 to +70°C (-4 to +158°F).

Valves, as above, will operate
at temperatures of 0 to -20°C
(32 to -4°F) but with a
reduced dynamic response.

Storage:
-25 to +85°C (-13 to +185°F)

Seal Kits
6022633-001



Products we offer:

Cartridge valves

DCV directional control
valves

Electric converters
Electric machines
Electric motors
Gear motors

Gear pumps

Hydraulic integrated
circuits (HICs)

ENGINEERING

TOMORROW

Danfoss Power Solutions is a global manufacturer and supplier of high-quality hydraulic and
electric components. We specialize in providing state-of-the-art technology and solutions
that excel in the harsh operating conditions of the mobile off-highway market as well as the
marine sector. Building on our extensive applications expertise, we work closely with you to
ensure exceptional performance for a broad range of applications. We help you and other
customers around the world speed up system development, reduce costs and bring vehicles
and vessels to market faster.

Danfoss Power Solutions — your strongest partner in mobile hydraulics and mobile
electrification.

Go to www.danfoss.com for further product information.

We offer you expert worldwide support for ensuring the best possible solutions for
outstanding performance. And with an extensive network of Global Service Partners, we also

«  Hydrostatic motors provide you with comprehensive global service for all of our components.

» Hydrostatic pumps

» Orbital motors

e PLUS+1° controllers

e PLUS+1°displays

*  PLUS+1°joysticks and
pedals

*  PLUS+1° operator
interfaces

e PLUS+1°sensors

e PLUS+1° software

»  PLUS+1° software services,
support and training

» Position controls and
sensors

» PVG proportional valves
« Steering components and
systems

o Telematics Local address:

Hydro-Gear
www.hydro-gear.com

Daikin-Sauer-Danfoss
www.daikin-sauer-danfoss.com

Danfoss
Power Solutions Trading

Danfoss Danfoss Danfoss (Shanghai) Co., Ltd.
Power Solutions (US) Company Power Solutions GmbH & Co. OHG Power Solutions ApS Building #22, No. 1000 Jin Hai Rd
2800 East 13th Street Krokamp 35 Nordborgvej 81 Jin Qiao, Pudong New District

Ames, |IA 50010, USA
Phone: +1 515 239 6000

DK-6430 Nordborg, Denmark
Phone: +45 7488 2222

Shanghai, China 201206
Phone: +86 21 2080 6201

D-24539 Neumiinster, Germany
Phone: +49 43218710

Danfoss can accept no responsibility for possible errors in catalogues, brochures and other printed material. Danfoss reserves the right to alter its products without notice. This also applies to products
already on order provided that such alterations can be made without subsequent changes being necessary in specifications already agreed.
All trademarks in this material are property of the respective companies. Danfoss and the Danfoss logotype are trademarks of Danfoss A/S. All rights reserved.
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