Technical Information

Vickers by Danfoss
Proportional Valves

Proportional Pressure Relief Valves

KCG-6/8, 1* Series

Basic Characteristics

Max. pressure ...... 350 bar (5000 psi)
Max. flow rate . 400 L/min (106 USgpm)
Mounting face to I1SO 6264:
ForKCG-6............. AR-06-2-A
ForKCG-8............. AS-08-2-A

General Description

These two-stage pressure relief valves
(based on Vickers by Danfoss type CG2V
valves featured in catalog 2323) offer
extensive application possibilities
through their ability to control the
pressure setting in proportion to an
applied electrical input (up to a pressure
limit which is manually adjustable and
lockable).

KCG-6/8

The valve responds to variations of
current input to its solenoid, for which
separate Vickers by Danfoss drive
amplifiers, with PWM output stage and
output current control, are available.

The proportional pilot control stage is a
Vickers by Danfoss type KCG-3 valve,
described in catalog 2162.
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Features and Benefits

@ With or without integrated electronics.

@ Remote electrical proportional control
of pressure from a choice of five
pressure ranges per valve size.

@ Excellent repeatability and stable
performance results from cartridge
design of mainstage elements.

@ Low installed cost and space
requirement from high power/size
ratios (more than double that of many
conventional designs).

KCG-6 Valve with Type “U” Coil Connection
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Functional Symbols

KCG-6/8 with manual and electrical

pilots internally drained to port T:
Model code = Blank

Model Code

KCG-6/8 with manual and electrical
pilots drained to side drain port #:

Model code =1
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@ Tapped port on side of pilot head.

KCG-6/8 with manual pilot internally
drained to port T; electrical pilot
drained to side drain port @ :

Model code ﬂ: 3
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@ Tapped port on side of pilot head.

Features in brackets () may be omitted. All other features must be specified.

Models requiring separate amplifiers

SRR TED D B A

Fluid compatibility
Blank = Antiwear hydraulic oil
(class L-HM)

F3 = Asabove or phosphate ester
(class L-HFD)

Valve type
KC = Proportional pressure relief

Mounting type
G= Subplate mounted

Pilot drain options
See also “Functional Symbols ”

Code Drain routing:
Manual Electrical
pilot stage pilot stage

Coil rating

Code =amps xohms
Gl = 3,5x1,65

GP1= 3,0x20
H1 = 16x73
HA1 = 0,94 x22

HL1T = 0,80x29
@ Resistance at 20 °C (68 °F).

Mounting surface, ISO 6264
6 = AR-06-2-A
8 AS-08-2-A

Type of manual adjustment

K = Micrometer with keylock
M = Micrometer without keylock
W = Screw/locknut

El Pressure adjustment control
range

40 = 6-40bar(87-580 psi)

100 = 7,75-100 bar (112 - 1450 psi)

160 = 8,5-160 bar (125 - 2300 psi)
250 = 8,5-250bar (125 -3600 psi)
350 = 9,0-350 bar (130 - 5000 psi)

Blank PortT PortT

1 Side port Side port
3 PortT Side port
Override

Z-M = No manual override

Tank pressure rating
1 = 10bar (145 psi)

@ Coil connection type (KCG
only)

U = SO 4400 (DIN43650)
interface W
U1l = Fitted with 1ISO4400 DIN plug

V¥V Female connector to be supplied
by user.

Design number, 1* series

Subject to change. Installation
dimensions unaltered for design
numbers 10 to 19 inclusive.




Operating Data

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

Maximum pressures:
PortsPand X A
Port T A in KCG-*-****-Z-valves
Port T A in KCG-*-****-1/3-Z- valves
Side drain port A
s Back pressure at these ports additive to the pressure
setting of the valve.

350 bar (5000 psi)
2 bar (30 psi)
350 bar (5000 psi)
2 bar (30 psi)

Rated flow at Ap = 6 bar (87 psi):
KCG-6
KCG-8

200 L/min (52.8 USgpm)
400 L/min (105.7 USgpm)

Vent @ flow with valve at rated flow
€ See “Venting”, page 6.

1 L/min (0.26 USgpm)

Pilot control drain flow, when valve is limiting system
pressure, i.e. flow P to T occurring:

KCG-6

KCG-8

1,3 L/min (0.34 USgpm)
2,0 L/min (0.53 USgpm)

Coil or amplifier rating:
KCG models

See in “Model Code ”
24V x 40W max. (22 to 36V including 10% pk. to pk. max. ripple)

Pressure override when relieving and when off-load

See graphs

Hysteresis
KCG models

<5% (with 100 mA pk.-to-pk. dither)
<6% (with factory-set dither)

Linearity, between 10% and 100% of rated pressure:
KCG-6 models at 100 L/min (26 USgpm)
KCG-8 models at 200 L/min (52 USgpm)

<6%
<6%

Repeatability

<1,3% of rated pressure

Mass (weight)
KCG-6
KCG-8

4,9kg (10.8 Ib)
5,8kg (12.8 Ib)

Supporting products:

Amplifiers for KCG valves with ~ “H” type coils only:

EHH-AMP-7%*2 series (power plug)
EEA-PAM-513-A-14 (1 adjustable ramp)

ISO 4400 (DIN 43650) electrical connector:
Black, marked “B”
Gray, marked “A”
Subplates, size 03
Mounting boltsll
B Note: If not using Vickers by Danfoss recommended

bolt kits, bolts must be to ISO 898 grade 12.9 or stronger.

See catalogs 2114, 2115 and AN456962265001en-000101
See catalog BC444273273086en-000101

Part number 710775
Part number 710776
See catalog 2425
See catalog 2314A

Installation and start-up (commissioning):
Installation and start-up (commissioning) guide

Mounting attitude

Installation guidelines can be found in PowerSource.

No restriction, provided that the valve is kept full of fluid through
portT.

Ordering procedure

Valves, subplates, bolt kits and Vickers by Danfoss amplifiers
should be ordered by full model code designation. Order ISO (DIN)
electrical connectors by part number.




Performance Data
Typical with oil at 36 cSt (168 SUS) and at 50°C (122°F)

Pressure Override when Relieving psi bar
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Model Curve number
123456789 0 09 100 200 300 400 [min
KCG-**-40 PY KCG -8 I ™ L T I| — :
KCG-**-100 ° o 0 20 40 60 80 100 USgpm
KCG-*160 oo (e [ ‘I‘,O . f?,o . 1.2'0 , ‘|6,° , IZPO L/min
Egg**ggg DD 0 10 20 30 40 50 USgpm
Flow rate
Pressure Override Off-Load KCG-6
Graphs show the minimum pressures psi bar
obtainable: 150
a) With 0 mA current to the solenoid 10 KCG-6*- 160/250/350
coil Q1257 4 KCG-6*- 100
b) When the valve is vented (see ° KCG-6*- 40
following explanation). g 100 7 (also KCG-6*- 350 vented)
: 2 _ 6 KCG-6*- 40
Venting o 75 5
When the vent port X (or alternative ol 4 — | vented
vent port in the valve body) is 2 507 3 /|
connected to the reservoir via a p i 2
suitable 2-way pilot valve, the 25 1
mainstage of the relief valve opens to 0-
allow full flow from P to T at low 0 50 100 150 200 L/min
pressure drop. The minimum pressure f T T T T T
drop is obtained when the pilot valve is 0 10 20 30 40 50 USgpm
also de-energized. The total pressure Flow rate
drop through the venting 2-way valve
and pipework is additive to the KCG-? KCG-8*- 350 KCG-8* 100 KCG-8* 40
pressure at P. psi ar KCG-8* 160/250 \ (also KCG-8- 350 vented)
While the valve is vented the system 150 10 \\ \ \\
pressure canlno'; be c(;)ntrolled via the o 125 z \ \ /\/
roportional solenoid. o
PP Sl \ [
This control feature is frequently used g 6 0
during off-load periods in machine a 75 5 /
. (] b
cycle times. If lower off-load system 5 4 —T
pressures are required then additional < 50 3 — . |
full flow unloading valves are < 5 KCG-8*- 40 |
recommended, e.g. Vickers by Danfoss 25 7 1 vented
CV series cartridge valves. ] \
. . 0 0 100 200 300 400 L/min
Note: All valves are with pilot valve | : : : . | ' : . |
de-energized. 0 20 40 60 80 100 USgpm
Flow rate




Valid for models driven from Vickers

by Danfoss amplifier with psi bar
appropriate settings of gain and 300
offset 4000
250
< 3000
3 n 200
Pressure Gain ¢ 7
= 2000 1 -
100
1000
50
0- —
0 10 20 30 40 50 60 70 80 90 100%
% max. solenoid current
Step Response
KCG models driven from Vickers by Danfoss amplifier
with appropriate settings of gain and offset.
Test method
1. Trapped volume between pump and
test valve, as in table.
2. Flow rate set at pump, as in table.
3. Response = time from step input
signal until pressure reaches 90% of
step change, as measured by
transducer.
Valve Test conditions: Step size: Response
size Trapped volume  Flow rate Pressure time (ms)
demand
6 2,0 liters 100 L/min 0 to 100% 100
(0.53 USq) (26 USgpm) 100% to O 70
25 to 100% 40
100 to 25% 50
8 4,0 liters 200 L/min 0 to 100% 10
(1.06 USq) (52 USgpm) 100% to O 70
25 to 100% 50
100 to 25% 65




Installation Dimensions in mm (inches)

ECS—* Models with |”E|U" Type Coil Connection: 3rd angle %
U” at Model Code 13,0 (0.5) for 61,0 (2.4) for projection

plug removal M coil removal

178,0 (7.07) for KCG- 6 >
l 184,0 (7.2) for KCG- 8
| | AT Side drain port G /4 (1/5” BSPF)
v AT (2N v H ) (see “Functional Symbols " section)
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PortT Port P Port X

7,5(0.29) A/F outletto pressure (vent port)
Turn clockwise to reservoir inlet
increase pressure setting G1/4 (1/," BSPF) alternative vent

ort. Remove plug for access.
45,0 (1.8) for P piug

removal of > K ’
protective cap <«  C— s B -
Micrometer Adjustment Options: —> D =
“K” or “M” in Model Code E
Type Konly: R 62/1
43,0 (1.7) for T —
key removal 1 N2 @ Tt Fj
ERSEmi<acs'l
Mainstage overall dimension l l I (/j - fé\
<— with adjuster knob fully out:
196,0 (7.7) for KCG-6 models J View “A-A " F
ugn | . 203,0 (8.0) for KCG-8 models lew “A-
eature: -
To adjust pressure setting, insert key and turn Model A B C D Erad  OF (dia)
clockwise. Turn micrometer knob clockwise to KCG-6 58,0 35,0 68,0 350 12,0 20,0
increase pressure setting; counter-clockwise to (2.3) (1.4) (2.7) (1.4) (0.5) (0.78)
decrease setting. When the key is removed the knob KCG-8 420 390 830 300 16,0 26,0

can spin freely without affecting the pressure setting. 17) (154 (3.3) (12) (063) (1.02)

A Alternative plug positions by loosening knurled nut -
counter-clockwise, turning coil and re-tightening nut. Model G H @) (dia) K L

B Dimensions may vary according to source of plug. KCG-6 79,0 82,0 13,5 176,0 20,0

V The cable entry on this plug can be repositioned at 90  ° (3.1)  (3.23) (0.53) (7.0)  (0.78)
intervals b.y reassembly of the f:ontact holder relative to the KCG-8 1030 1060 17,0 1830 250
plug housing. The cable entry is Pg 11 for cables @6-10 mm @) 42 (07 72) (1.0
(0.24-0.4 dia). : : . i .




A (min.
Mounting Surfaces, ISO 6264 (min) ———» .
. D (min.)
AR-06-2-A —» B(min) l«— Cs ——» |=—
AS-08-2-A < F — »
When a subplate is not used, a raised > Fs =
pad must be provided for mounting. The —=iH % |
pad must be flat within 0,001 mm/ —»{ J
100 mm (0.0001"/10") and smooth . M 00 A S AR B
within 0,8 um (32 uin). Dimensional M (min.) [ D ()\
tolerances are+ 0,2 mm ( + 0.008 ") % ‘T | }
except where indicated. N | ! ! |
Port functions: Ls =@t - = | min.)
P = Pressure inlet { AT J ‘ \J \
T = Outlet to reservoir | ]! |
X = Vent, or remote control port - \\ \ - H\/\
K (min.) | I :F
Plug or omit if this vent/hydraulic @75(0.29 dia.) x6,0
remote port is not to be used (0.24) deep min.
Size A B C D E F H J K L
AR-06 80(3.2) 13,1(0.5) 53,8(2.12) 13,1(0.5) 475€(1.87) 22,1(0.87) 22,14 (0.87) 0 13,1(0.5) 53,8(2.12)

AS-08 118(4.7) 350(1.4) 66,7(263) 16,3(0.7) 556(2.19) 33,4(1.35) 11,1(0.44) 23,8(0.94) 16,0(0.63) 70,0(2.76)

Size M N @P (dia) Q oT (dia) @X (dia) Y thread x min. full thread depth

AR-06 13,1(0.5) 269(1.06) 14,7(0.58) 80(3.2) 14,7 (0.58) 4,8(0.19) M12x21( 7/;¢” UNFx0.83) VW
AS-08 16,0(0.63) 350(1.38) 23,4(0.92) 102(4.0) 23,4(0.92) 6,3 (0.25) M16x30( 3/g” UNFx12) W

A Tolerance on bolt and pin locations  +0,1 mm ( +0.004 ”).

@ These ISO standard dimensions can be used, but improved flow paths to and from
valve are obtained by using 48,0 (1.89) instead of 47,5 (1.87), and 22,6 (0.89)
instead of 22,1 (0.87).

V¥V ISO standard does not give UNC bolt sizes. These are recommended equivalents
to metric sizes specified in the standard.

1 (14" BSPF) x 12,0 (0.47
CGVM-6-10-R Subplate G /g (" BSPF)x12,0(0.47)

min. depth full thread, from - 550 ]
underside (2.2)
4holes, @ 11,0(0.43dia) through, [ 1250 (5.00 — 21,0(0.83) —» f
@ 17,5 (0.68 dia) spotface -~ = —+— -
- 560(22) = o g1 200079 =
@ 7,5 (0.29 dia) x 6,0 (0.24) R ((3 27) © ’85)
deep, for valve locating pin ’ ’
4z O
&
T > Wy D— - Y
80,0 g P T f 269 1010
(3.15) iz (1.06) (4.0)
Az AN T 68,5 >
VAN O @)
\NY T ) . ‘
—— = - — -
2 ports, G1 (1 " BSPF) x 19,0 (0.75) B
min. depth full thread, from underside - 132,0(5.2) —» o4 0™
= —=—— 4holes tapped M12x 21,0 (0.95)
-~ 150,0(60) — (0.82) min. depth full thread




Further Information

Hydraulic Fluids

Materials and seals used in these valves
are compatible with:

Anti-wear petroleum oils ........
For use with non-alkyl based
phosphate esters, L-HFD, use F3
version in model code.

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 Vickers publication 9132 or
561, “Vickers Guide to Systemic
Contamination Control “. The book also
includes information on the Vickers
concept of “ProActive Maintenance
The following recommendations are
based on ISO cleanliness levels at

2 um,5 umand 15 um.

”

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:

Min. .o -20°C (-4°F)
Max.* ..o, +70°C (158 °F)

*  To obtain optimum service life from both fluid and
hydraulic system, 65°C (150°F) normally is the
maximum temperature.

For other 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:
-20to +60 °C (-4 to +140 °F).

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

Storage:
-25t0+85 °C(-13to +185 °F)

Eurocard electronics:
0t050°C(32t0 122°F)

Seal Kits

Pilot valves:

KCG-3 (DIN) ..... 02-138201
Mainstage valves:

KCG-6

KCG-8

614824
614931



ENGINEERING

TOMORROW

Products we offer:

Cartridge valves

DCV directional control
valves

Electric converters
Electric machines
Electric motors

Gear motors

Gear pumps
Hydraulic integrated
circuits (HICs)
Hydrostatic motors
Hydrostatic pumps
Orbital motors
PLUS+1° controllers
PLUS+1° displays
PLUS+1° joysticks and

pedals

PLUS+1° operator
interfaces

PLUS+1° sensors

PLUS+1° software
PLUS+1° software services,
support and training

Position controls and
sensors

PVG proportional valves
Steering components and
systems

Telematics

Hydro-Gear
www.hydro-gear.com

Daikin-Sauer-Danfoss

www.daikin-sauer-danfoss.com

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

Local address:

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

D-24539 Neumdinster, Germany
Phone: +49 43218710

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

Shanghai, China 201206
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.




