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Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

General Description

Function and Features

® Proportional directional valve, designed to provide controlled oil flow in proportion to an electric

command signal.

® |ntegrated amplifier with factory set adjustment for gain, spool deadband compensation and dither to

ensure excellent reproducibility valve to valve.

® Command source configurable analog or CANopen.

® parameter configuration and trouble shooting via engineering software ProFX-Configure.

® Adjustable ramp time 0-9s.

® Optional external enable feature.

® |P65/67 environment protection.

® CE eletromagnetic capability to EN61326-1.
® Optional mechanical hand lever override.

® QOperating pressure up to 350 bar.

Typical Section View
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Darifi

Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

Model Codes
Model Codes
1 2 3 4 5 6 7 8 9 10 1 12
KBDG4V 3 *C * * * * p*7 H 7 1" EN162
1 Valve Type
KBDG4V Proportional Directional Valve with integrated amplifier, without electrical position feedback,
P/A/B rated pressure 350 bar.
2 Interface
3 CETOP 03 /NG 6
3 Spool Symbol
2C Closed center
33C P port closed,A & Btotank
4 Flow Rating - at 5 bar per metering flow path
03 3 L/min
07 7 L/min
13 13 L/min
20 20 L/min (asymmetric spool 20N10)
28 28 L/min

* More flow rating options please consult Danfoss.
5 Metering Type

N Meter-in/meter-out
F Fine meter-in/meter-out
S Meter-in only
6 Override
Blank Plain overrides
H Water resistant overrides
L Mechanical hand lever overrides
z No overrides

7 Electrical Command Option

M1 +/- 10V
M2 4-20 mA
M9 CANopen
8 Electrical Connection
PC7 No external enable (mating connector is supplied seperately, see page 14)
PR7 Pin"C"used for enable signal (mating connector is supplied seperately, see page 14)
9 Coil Rating
|H | 24vDC |
10 T Port pressure
| 7 | 210 bar |

11 Design Number

| 11 | 11 series |
12 Special Design

| EN162 | CANopen |
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Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

Model Codes
Spool Data
Available Spools| Symetric/ Asymetric | Metering Type Symbol
( I I
. : 3
2C**N/F Symetric flow Meter-in el
/meter-out N1 1 Y
. SRR
33C**N Symetric flow Meter-in j T
/meter-out T Y
. AT T
2CF*N** Asymetric flow Meter-in N
/meter-out N Py
. \
33CH*N** Asymetric flow Meter-in ) >IQ( )
/meter-out T Iy
A I ITA
2C**S Symetric flow Meter-in only ¢
T T Y

Function Symbols

7 pin connector (J———— D

CANopen connector

-
Xy
=

P T A B

Mechanical hand lever override optional
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Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

Technical Data

Operating Data

A,B,P port

350bar

Maximum operating pressure

T port

210bar

Mounting surface

ISO 4401-03-02-0-05,
NFPA D03, CETOP 03

Environment temperature for full performance -20°C ~ 70°C
Oil temperature for full performance -20°C ~70°C
Storage temperature rage -25°C ~ 85°C
Without lever override 2.7kg
Mass
With lever override 3.5kg
Performance
Hysteresis <5%
Repeatibility valve to valve <3%
Repeatibility <1%
Step response (single flow path Ap =5 bar) Time to reach 90% of required step
0 to 100% 45ms
100% to 0 22ms

Solenoid Specifications

Maximum current @50 °C

Coil resistance @20 °C

Coil inductance @1000Hz 20mH
Relative duty factor ED=100%
Amplifier
Rated voltage 24V DC

Power supply

Voltage range

21-36V DC (inluding 10% peak
to peak ripple)

Maximum output current

M1 +/-10V
Command option M2 4~20mA

M9 CANopen

Enabled >9.0V (Maximum 36V)
Enable signal

Disabled <2.0V
Pin F monitor output (solenoid current) 1V/A

Ramp signal (0-100% step response)

0-9 seconds, 4 quadrant adjustable

Protection Class

IP level according IEC529

IP65/67
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Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

Technical Data

Flow Characteristics

Flow I/min

Flow I/min

Flow I/min

Spool type 03F, looped flow path P-A-B-Tor P-B-A-T

Ap=350 bar
9 Ap=100 bar
8
7 Ap=50 bar
6
5 Ap=30 bar
4
3 Ap=10 bar
2
1
=
0 10 20 30 40 50 60 70 80 90 100
Command signal %
Spool type 13N, looped flow path P-A-B-T or P-B-A-T
175 Ap=100 bar
150 Ap=30 bar
125 Ap=10 bar
10.0
75
5.0
25
—
0 10 20 30 40 50 60 70 80 90 100
Command signal %
Spool type 28s, looped flow path P-A-B-T or P-B-A-T
40 Ap=350 bar
35 Ap=100 bar
Ap=30 bar
30
Ap=10 bar
25
20
15
10
5
/
0 10 20 30 40 50 60 70 80 920 100

Command signal %

Flow I/min

Flow I/min

Spool type 07N, looped flow path P-A-B-Tor P-B-A-T

Ap=350 bar
14 Ap=100 bar
12
10 Ap=30 bar
8
Ap=10 bar
6
4
2
|
0 10 20 30 40 50 60 70 80 90 100
Command signal %
Spool type 20N, looped flow path P-A-B-T or P-B-A-T
25
Ap=350 bar
20 Ap=10 bar
Ap=30 bar
15
10 /
5

0 10 20 30 40 50 60 70 80 90

Command signal %

100
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Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

Technical Data

Frequency Response

For an amplitude of £25% max. Stroke about 50% position, at AP (P-A or P-B) = 5 bar
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Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

Dimensions
Installation Dimensions

Without Hand Lever Override

92 74 92

46

With Hand Lever Override

Maximum pulling force 12N

137 74 137 4

Unit (mm)
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Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

Dimensions
Mounting Surfaces
This interface conforms to
ISO 4401-03-02-0-05, plus location pin hole

ANSI/B93.7M (and NFPA) size 03 CETOP R35H4. 2-4-03, plus location pin hole
DIN 24340 A6, plus location pin hole.

70min.

40.5+0.1

w
o
()

21.

(O]

.75
~12.7—

"
|

1 .7[+0.1

259
31.0+0.1 —

aholes, M5—6H><12.0/

min.full thread depth 7.5
@4.0x4.3min. depth
4 ports @6.3, for locating pin
this diamter may be increased to  @7.5 diameter

Unit (mm)
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Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

Electrical Information
Command Signals

Analog
PinD PinE Flow direction
Position ov
ov Negative PtoA
Command 10V Vb - Ve = Position
Negative ov
oV Position PtoB
Vb - Ve = Negative
PinD Pin E Pin B Flow direction
Command 4-20mA >12mA Current GND Current return Pto A
<12mA Current GND Current return PtoB
Bus
0~+16384 PtoA
CANopen 6300sub1
-16384 ~0 PtoB

Cables
Cable specifications:

Power cables (For 24V supply):
0.75 mm? up to 20m
1.00 mm?2 up to 40m

signal cables : 0.50 mm?
Screen (Shield):
A suitable cable would have 7cores, a seperate screen for the signal wires and an overall screen.

CANopen bus cable requirement please refer to CAN protocal.

Block Diagram

Power supply +24V A & - +24V
ov B # _ +15V
Command signal { | Controller CAN_L
E P -
\
\
Enable C &

Current monitor F +

Protective ground G h
= PWM output PWM output
Solenoid 1 J_|;—|_|* Solenoid 2
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Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

Electrical Information

Pin Definition

7 pin plug connector Pin Description M12 5 pin CAN plug Pin Description
A G A Power supply (+) 1 CAN shield
B Power supply OV and current return 2 Not connected
C Not connected for PC7 3 Power supply OV
C Valve enable for PR7 4 CAN Low
D Command signal (+V or current IN) 5 CAN High
E Command signal (-Vor current GND)
F Monitor output
G Protective earth
Wiring Connection
PC7
User panel
Outer screen KB...PC7
’7 77777777 —‘ \ﬁ 7\ Proportional directional valve
‘ Powersupply 424V 1 (ﬁ\‘ Af T 7 T T ( \ A | | Pir} Cftmay be cor;n(ejcted to ground
or lert unconnected.
\ IR
| W [ e s °
| R cm
‘ ‘ ! Inr*er St rein ‘ p
‘ Command signal ov } ( T T — T T ( \ E
| i L N O B I =
‘ £10Vor4-20mA ‘ \Ti 4» +7# % N/ P ://iaal\;‘ejg;)tljasgebfe connected to ground
| [ Soleniod current wh— ‘ | q’ram virg f G
itor 1V=1A
‘ monitor ‘ /L\ﬁLff‘Ff \
\ Output —t— R — F
L eV A ¥ At "
Connector shell
0V must ze connected ——
to groun
PR7
KB...PR7
User panel Outer screen Proportional directional valve
F 77777777 T \ﬁ 7\ B Pin C may be connected to ground
‘ Powersupply 124y l ﬁ\‘ ‘f* T — jL ]'* ‘ A or left unconnected.
| o Ly ety
| T
‘ Enable ‘ ‘ ‘
ov _
| | AT
‘ +8.5V to 36V ‘ t 7 ‘\ 1 { ] cm
E— AN
‘ ‘ I %Imr screen T ¢
Command signal | "7 T — T
| ov ‘ B | J | [ B E
\ | =
‘ £10Vor 4-20mA ‘ \ L J} . L L N/ e Valve must be connected to ground
‘ Soleniod current / ‘ \ Dfain wir4 | . via subplate.
| monitor 1V=1A OV | /LLLiLL7
| Output e | \ | | A F
N U
L B
****** iy B
Connector shell

0V must be connected —
to ground
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Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

Other Information
Fluid Cleanliness

The following recommendations are base on ISO cleanliness level at 2um, 5um and 15um.
For products in this catalog the recommendation level is:

0to 70 bar ... 18/16/13 or NAS 1638 7

70+ bar ... 17/15/12 or NAS 1638 6

Hydraulic Fluids and viscocity

Material and seals used in these valves are compatible with antiwear hydraulic oils, and non-alkyl based
phopshate esters. The extreme operating viscocity range is 500 to 13 cSt, but recommended running
range is 54 to 13 cSt.

Installation

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 tank port and any drain port are piped so as to keep the
valves full of fluid once the system start up has been completed.

Accessories

Accessories Description

Mounting bolt kits Mounting bolts are not in the scope of supply, it is recommended
to use 1ISO898, 12.9 or better M5 bolts, tightening torque is 5-7 Nm.

Seal kit Seal kit ordering number is 02-351111.

7 pin metal plug (ordering number 934939 ) and CANopen
connector are not in the scope of supply.

Electrical plug

Configuration Software

To download or upgrade Pro-FX™ Configure PC application tool, please contact danfoss sales or
technical support engineers.
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Proportional Directional Valve, KBDG4V-3 EN162 with CANopen

Order Information

Preferred Types

Ordering Number

Model Code

6047970-001

KBDG4V-3-5C05N-M9-PC7-H7-11-EN162

6048135-001

KBDG4V-3-33C20N-L-M9-PC7-H7-11-EN162

6049276-001

KBDG4V-3-33C20N-L-M2-PC7-H7-11-EN162

6049404-001

KBDG4V-3-2C07N-M1-PC7-H7-11-EN162

6049405-001

KBDG4V-3-2C07N-M2-PC7-H7-11-EN162

6049406-001

KBDG4V-3-2C07N-M9-PC7-H7-11-EN162

6049407-001

KBDG4V-3-2C13N-M1-PC7-H7-11-EN162

6049408-001

KBDG4V-3-2C13N-M2-PC7-H7-11-EN162

6049409-001

KBDG4V-3-2C13N-M9-PC7-H7-11-EN162

6049410-001

KBDG4V-3-2C20N-M1-PC7-H7-11-EN162

6049411-001

KBDG4V-3-2C20N-M2-PC7-H7-11-EN162

6049412-001

KBDG4V-3-2C20N-M9-PC7-H7-11-EN162

6049413-001

KBDG4V-3-2C28N-M1-PC7-H7-11-EN162

6049414-001

KBDG4V-3-2C28N-M2-PC7-H7-11-EN162

6049415-001

KBDG4V-3-2C28N-M9-PC7-H7-11-EN162

6049416-001

KBDG4V-3-33C07N-M1-PC7-H7-11-EN162

6049417-001

KBDG4V-3-33C07N-M2-PC7-H7-11-EN162

6049418-001

KBDG4V-3-33C07N-M9-PC7-H7-11-EN162

6049419-001

KBDG4V-3-33C13N-M1-PC7-H7-11-EN162

6049420-001

KBDG4V-3-33C13N-M2-PC7-H7-11-EN162

6049421-001

KBDG4V-3-33C13N-M9-PC7-H7-11-EN162

6049422-001

KBDG4V-3-33C20N-M9-PC7-H7-11-EN162

6048113-001

KBDG4V-3-33C20N-M1-PC7-H7-11-EN162

6049275-001

KBDG4V-3-33C20N-M2-PC7-H7-11-EN162

6049423-001

KBDG4V-3-33C03F-M1-PC7-H7-11-EN162

6049424-001

KBDG4V-3-33C03F-M2-PC7-H7-11-EN162

6049425-001

KBDG4V-3-33C03F-M9-PC7-H7-11-EN162

6049426-001

KBDG4V-3-2C03F-M1-PC7-H7-11-EN162

6049427-001

KBDG4V-3-2C03F-M2-PC7-H7-11-EN162

6049428-001

KBDG4V-3-2C03F-M9-PC7-H7-11-EN162

6049429-001

KBDG4V-3-2C20N10-M1-PC7-H7-11-EN162

6049430-001

KBDG4V-3-2C20N10-M2-PC7-H7-11-EN162

6049431-001

KBDG4V-3-2C20N10-M9-PC7-H7-11-EN162

6049432-001

KBDG4V-3-33C20N10-M1-PC7-H7-11-EN162

6049433-001

KBDG4V-3-33C20N10-M2-PC7-H7-11-EN162

6049434-001

KBDG4V-3-33C20N10-M9-PC7-H7-11-EN162
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Products we offer: 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

« Cartrid |
artriage vaives excel in the harsh operating conditions of the mobile off-highway and industrial markets as

* DCV directional control well as the marine sector. Building on our extensive applications expertise, we work closely
valves with you to ensure exceptional performance for a broad range of applications. We help you

*  Electric converters and other customers around the world speed up system development, reduce costs and bring

e Electric machines vehicles and vessels to market faster.

» Electric motors Danfoss Power Solutions - your strongest partner in hydraulics and mobile

«  Fluid Conveyance electrification.

o Gear motors Go to www.danfoss.com for further product information.

e Gear pumps 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

* Hydraulic integrated
Y 9 provide you with comprehensive global service for all of our components.

circuits (HICs)
* Hydrostatic motors

* Hydrostatic pumps

* Industrial hydraulics

» Orbital motors

*  PLUS+1° controllers

e PLUS+1°displays

*  PLUS+1°joysticks and

pedals

e PLUS+1° operator
interfaces

e PLUS+1°sensors

e PLUS+1° software

e PLUS+1° software services,
support and training

* Position controls and
sensors

*  PVG proportional valves

e Steering components and Local address:

systems
* Telematics

Hydro-Gear
www.hydro-gear.com

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

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 D-24539 Neumdnster, Germany DK-6430 Nordborg, Denmark Shanghai, China 201206
Phone: +1 515 239 6000 Phone: +49 43218710 Phone: +45 7488 2222 Phone: +86 21 2080 6201

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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