KRAFT

AWRA(E)

4/2- and 4/3-way proportional

directional valves, direct

actuated,

without electrical position feedback

Nominal sizes & and 10

Series 2X

Mazimum operating pressure 315 bar
Maximum flow 42 Lfmin (N5 &)
Maximum flow 75 L/min (NS10)

Overview of contents

Features

Contents 1 Direct actuated proportional valve for controlling the direction
Features 1 and volume of a flow
Ordering details 1 Actuation by means of preportional solencids with central
Symbaols 2 thread and remavable coll
Function, section 3 Spring centred control
Techincal data 4 For subplate mounting: Porting pattern to IS0
Electrical connection, plug-in connectors 5 4401-03-02-0-05/150 4401-05-04-0-05
Characteristic curves 7 Integrated control electronics, interface Al or F1 for type
Unit dimensions 9 AWRAE
Contral electronics for type WRA:Electrical amplifier RT-
. : PSDME or RT-MSPD2-30 in modular format{separate order)
Ordering details
|aWwra| E [ 6 | E (07| - |2x]| 7/ [G24|No| [k31|/|F |V [/ ]+]
01 o0z 03 04 05 D6 07 o2 | ! ]
01 l AWRA | Four-port direct-actuated proportional direction control valve without electrical position feedback
02 [ No code Without integrated control electronics
[ E With integrated control electronics
03 G Nominal size &
10 Noeminal size 10
Symbals
o4 | E | E, E1-, W, W1- EA, WA; See hydraulic symbal table for details
Mominal flow at a valve pressure differential Ap = 10 bar
5 or 7 L/min
15 15 Lfmin NS B
30 26 Lfmin
30 30 Lfmin NS 10
60 60 Lfmin
D6 [ 2% | Series 20 to 29 (20 to 29: unchanged installation and connection dimensions)
07 | G24 | supply voltage 24 VDL
08 | No code Without manual emergency
[ N9 | withmanual emergency
P1/12
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|[4WwrRA | E | 6 | E [07] - [2x| 7 |G2a|[No| [k3a[/[F1| Vv |/ ] =]
' {L a7 09 10 11 12 13

T

09 |  Nocode | Without special protection

Electrical connections
§ 10 K4 Sockets conforming to DIN EN 175301-803 (plugs need to be ordered separately) see page 5 AWRA
K31 7 pin sockets conforming to DIN EN 175201-804 (plugs need to be erdered separately).see page 5 4WRAE
Command value of amplifier
11 No code ReboTech RT-PS0DM2 or RT-MSPD2 modular amplifier is recommended (to be purchased separately) AWRA
C i ov
Al ommand value input + SWRAE
Fl Command value input 4 to 20 ma
Sealing material
12 M NBR seals
W FEM seals
13 12 Rated voltage 12V coils ©
* Further details in clear text
Symbols
SRR | | M= —LE
AT | B DR B
—F— — ! 1
AWRAE... AWRAEA. . AWRA. WA AWRAE..EA.. . AWRAE.. WA,

REEET XEm Kok OG-«

XNEEM XED 3. X X -

Note:
E1- and W1- spools: With spools W and WA in the neutral position there is a connection
P=+A  Ginom B=T. Qo /2 from Ate T and B to T with approx. 3 % of the relevant nominal
P=B  Guam /2  A=T. Ginom Cross-section.
1) 12V coils support only b-size AWRAGL proportional valves
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Function, section

The 4/2- and 4/3-way proportional directional valves are designed as direct actuated components for subplate mounting, They are actuated by
means of proportional solenolds with central thread and removable coll, The solenoids are controlled elther by external control electronics

{type WRA) or by integrated control electronics (type WRAE].

Design:

The valves basically consist of:

= Housing (1) with mounting surface

= Control spool (2) with compression springs (3 and 4)

= Solengids (5 and 6) with central thread

- Optional integrated valve electronics (7)

Functional description:

= With the solenoids (5 and &) de-energised, the control spool (2)
is held in the central position by compression springs (3 and 4)

AWRAE...-2X/...

— Direct actuation of the control spool (2) by energising a
proportional solenocid
E.g. controlling of solencid "b" (6]
=» The control spool (2) is moved to the left in proportion to the
electrical input signal
-+ Connection form P to A and B to T via onfice-like cross
sections with progressive flow characteristics
— De-energisation of the solencid (B)
= The control spool {2) is returned to the central position by
compression spring (3)

5

Valve with 2 spool positions(Type 4WRA...A...):

q‘H=nﬂ= 3 ¥ 1

AT

In principle, the functicn of this vahse version corresponds to that of the valve with 3 spool positions. However, the valves with 2 spoal positions are
only fitted with solenoid "a". Instead of the 2nd proportional solenoid a plug (8.1) ks fitted for N5 & or for N5 10 a cover (8.2).

Mote:
The internal leakage of the hydraulic valve is inevitable, and the leakage
will increase with the use of the hydraulic valve.

Note:
Draining of the tank line is to be avoided, With the appropriate
installation conditions, a back pressure valve is to be installed (back

pressure pressure approx, 2 bar),
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Techincal data (for applications outside these parameters, please consult us!)

General
Mormal size & I 10
Installation optional, preferably honizontal
Storage temperature range T -20 to +80
Ambient temperature range ko b 010 +70
AWRAE b -20 to +50
Weight AWRA Kg 2.0 [
AWRAE Kg 2.2 6.8
Hydraulic (measured at p = 100 bar, with HLP46 at 40 °C + 5 *C)
Ma:ll‘nl.ll‘l"l operatlng pressure F"Dn:s h- a : ba" 315
Port T bar 210
7 30
MNominal fow  prem 8t Sp = 10 bar ¥ Lfmin 15 60
26
Max, permissible flow L/mnin 42 75
Pressure fluid temperature range i =20 1o +B0 (preferably+40 (o +50)
Viscosity range mm{s 20 to 380 (preferably 30 to 46)
Degree of contamination 1SO4406; 1999 20/18/15
Hysteress % =5
Reversal error % &1
Response sensitivity % =05
Electrical, solenoid
Voltage type Do
Command value Voltage controlled Al v +10
For 4WRAE Current controlled F1 i 410 20
Max. eurrent per solenoid A 1.5 3
Sidndid ol reskitaiios Cold value at 20 °C 0 2 2
Max. warm value 0 3 3
Bladitcal cohnedion AWRA Sockets conforming to DIN EN 175301 -803
AWRAE 7 pen socket conforming to DIN EN 175201 -804
Dty % 100
Max. coil temperature G 150
Valwe protection (o EN 60529 IPES
Electrical, control electronics
AWRAB Digital RT-PSDM2 or RT-MSPD(Mead to crder separately)
AWRAL0 Digital RT-PSOM2 or RT-MSPD2(Need to order separately)
AWRAEE Digital RT-4WRAEG-25-40/fAL{F1)
AWRAELD Digital RT-4WRAE 10-2X-40//A1{F1)
mMominal voltage VDL 24
Supply voltage Lower limiting value v 19.4
Upper imiting value v 35
) Max, power current A 1.3
Power consumption of the amplifier >
hax. power impulse current A 3

|||.|!I|H¢'
" Flow under other AP 1 = Q' ¥ ' 5
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Electrical connection, plug-in connectors

For type AWRA({(without integrated control electronics): connector conforming to DIN EN 175301-803
(Meed to order separately)

Solenoid a, colour grey
Separate order under material no, HP18110742
Solenoid b, colour black

Separate order under material no, HF18110741
Fixing screw: M3 torgue 0.5 Nm

Connection on component plug

To amplifier  To amplifier

For type 4WRAE((with integrated control electronics): connector conforming to DIN EN 175201-804
(Need to order separately)

"

=
M §
Py 1
==
5 ]
%
Plastic nut structure, order numbser: HP19050092
Metal nut structure, order number, HP12050091
Fin allocation of the component plug ) .
Function | Slot Signal
I— - m— -—:I " Bk A 24VDC (19.4 to 358VDLC)
¥ H B B GMND
! —-,-—-I ] C M.C.
| -I—- D Differential (v} corm. value (£ 10V 7 4 1o 20 mA)
i T E amplifier input| ¢ ref. potential
i_ _____ :;-—- + F M.C.

Com. value:

A positive command value (or 12 1o 20 maA) at D and the reference potential at E results inaflow fromPloAand Bto T.

A negative comimand value (o 4 to 12 mA) at D and the reference potential at E results in a flow from Pto Band A ta T.

For a valve with 1 solenoid on side a (e.g. spool vanants EA and WA) a positive command value (or 4 to 20 mA) at D and the reference
potential at E results in a flow from PloBand Ato T

Connection cable:

- Connection cable: Recommendation: — up to 25 m cable length type LIYCY 5 x 0.75 mm?;
— up to 50 m cable length type LYCY 5 x 1.0 mm?

- External diameter 6.5 to 11 mm

- Connect screen to PE only on the supply side.

Mote: Slots C and F must not be connected!

PS/12



(3)vamv

KRAFT

Block circuit diagram/terminal allocation of the integrated control electronics (4WRAE)

[

Valve

3

Interface | Integrated control electronics |
[ in! | Differential umui = i
v . amplifier
Com. value | Ramp
{ I-%L U enerator 9 Summator I I
L ! u || l, ]
Ref, pﬂtmiiali |E; I . N 2 |
L L I L = J_ |
| i ! | b | —J Output stage * I
N i L | Step function :
,[ | = ! ;Te:tnimi,ugﬁ? generator U | O,
E | : o0 interlock |
N I
[ =h ! I Power supply unit |
==t -
voltage GND ' !H | ~ u o~ vy |
Protective |P.E_I_I1 I
mn-:ful:tor"“[_i ! | = |
L P VIO SR PR DT por
Adjust via Android app,

requires Bluetooth device. Ref.

2] PEisconnected to the cooling body and the valve housing
3] Protective conductor screwed to the valve housing and cover
4) Ramp can be externally adjusted from O to 5 5; the same applies for T, and Tape

5] Dutput stages current regulated
6] Low voltage detection is not carried out for compone

nt type AWRAE 10-2X.
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Characteristic curves NS6 (HLP46 at 40 °C £ 5 °C)

Flow characteristic curve,

F.=100bar

T L/min nominal flow at 10 bar valve pressure differential

30 I |
P-A/B-T
or

T 20 P-B/A-T A5
£ /
E P 4
a L
&1 ,J"gﬂfg

0

20 30 40 &0 80 70 8O 90 100
Command value in % —

30 LYmin nominal flow at 10 bar valve pressure differential

50 T T
PoA/B=T i

40 or /’3
: P BIA=T ,/E
E 3
g f’ 11

..-.-i"
£ 20 7
1

"..% o ol

10 =

0

20 30 40 50 &0 TO 8O0 90 100
Command value in % =

Performance limit

P=AlB-T Performance limit
or nominal flow 7 L/'min
W[ P=-BlA=T ——7
E
.g ff.-—— 5
E 1 J::’::-— 4
3
_E e 2
e — ]
o 50 100 150 200 250 300
Valve pressure differential in bar
Performance limit, nominal flow 30 L/min
=0 I
PAIB-T 4
T —
40 or -
t f;..___:""‘w..__ P-BIA-T
.E 30 — ‘-__"‘-. T — 7
.E T — — 'j
E 1oH—] =3
[V Y
1
o =0 100 150 200 250 300

Valve pressure differential in bar -

15 L/min nominal flow at 10 bar valve pressure differential

i F I : 5
or /
3
t P-BIA=T . :
£ 27
g /j’{,’// 1
30 = _:’—'/j i 1
= ﬂ/’f
—
0
20 30 40 S50 60 TO OB 90 100
Command value in 5 -
1 Ap=10harconstant
2 Ap= 20 bar constant
3 4dp= 30 bar constant
4 Ap= 50 bar constant
5 dp= 100 bar constant
dp=FPe- Pi- Py

Apr valve pressure differential
Pp: inlet pressure

P, : load pressure

FPr: return pressure

Performance limit PAIB-T
nominal flow 15 L/min ar

30 P-BIA-T
e [ —

|

=R dde O O =

2
[t

/8=
-

)
[=]

Flow in Lfmin —*
=

0 50 100 150 200 250 300
Valve pressure differential in bar —

Command value = 40 %
Command value = 50 %
Command value = &0 %
Command value = 70 %
Command value = B0 %
Command value = 90 %
Command value = 100 %

=1 S% W 4 W bl e

If the performance limits are exceeded then flow forces ocour which

lead to uncontrofled spool movements
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Characteristic curves NS10 (HLP46 at 40 °C £ 5 °C)

Flow characteristic curve, o-=100bar

30 LYmin nominal flow at 10 bar valve pressure differential 60 Lfmin nominal flow at 10 bar valve pressure differential
70 F IA 5 | 5 100 | I
— _|I —
&0 |:-r P-A/B-T
20 of

50 3 3
t P<B/A=T 3 1 P-B/A=T 2,4
£ 40 "‘,.-_,_,"'.':” g 60 2

F

3 Aﬁ -1 3 /
£ 30 T R T € 40 _—
g =

20
£ — é 1

10 <0

20 30 40 50 60 TFO 80 90 100

Command value in 9 —

1 Ap = 10 bar constant
2 Ap = 20 bar constant
3 Ap = 30 bar constant
4 Ap = 50 bar constant
5 Ap = 100 bar constant

Performance limit

Flow in LYmin —*

Performance limit P+ A/B=T
nominal flow 30 L/min or

P=B./A=T |

70

&0
50

o} —
an //

20

’_,..-4""

==pd b B W0 =

10
0

(W] S0 100 150 200 250 300
Valve pressure differential in bar -

Command value = 40 %
Command value = 50 %
Command value = 60 %
Command value = 70 %
Command value = 80 %
Command value = 90 %
Command value = 100 %

=] S A L B e

Step response curve{NSE)

100
g0
B0
Fi
Lo
.Esu — 0 -50 i
g0 - .
= 30
(7]
- 0-25

Signal change in %
0 -100

f‘ —r——0-7s .[\_

.

20
10

|/

1] 40 80 120 160 200 o 20 40 &0 80
Time in ms —

20 30 40 S50 60 TO B0 90 100
Command value in 9% —

dp= [ e

Ap: valve pressure differential
Pp: inlet pressure

Py : load pressure

Fr: return pressure

Performance limit P=A/B=T

nominal flow 60 L/min of

P= B/ A=T

100

[~ i

Flow in Limin =+

cesEB88E88883
|

1] 50 100 150 200 250 300
Valve pressure differential in bar —

If the performance imits are exceeded then flow foroes accur which
lead 1o uncontrodled spool movemants.

Step response curve{MNS10)
Signal change in
100 F—T—T1— 0100  pe—T—T—T—
i A b
A |
80
70 / ’ 075 p
o / 1\
#
_E su i/ n.ﬁq, k.\\ e
- 200 [ 7 \
£ a
L J"f..-"— 025 | \L\\\
1 B Y,
NN
1] B0 120 180 240 300 1] 40 80 120 160
Time in ms —=
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10



KRAFT

Unit dimensions

AWRAB

Dimensions in mm

2 4.1 5 1 4.2 3 Y
S— 2l
B ey £ i i = L
F;,_,LJ—;’ =g 7 i H i
oA L |
e _ e e | g
: i 11
o . 0
e .:! - II%|I o] I'g
i i + ] =
e - — = = Dl ==y = . - o
o 1 A L T
= ol 70l AR A
O T '}
ol L 135 . A, |
== (7] _| | B85 T
79.5 (121.5)
E 143.5 —
- 201 L
9 6
0.01/100m
t f Ra0.8
Dimensions in mm P A T B Fl F2 F3 F4 G
Diameter/thread | o7 5max | 7 5max | @75max | @7 5max | M5 | M5 W5 M5 o4
X 215 12.7 21.5 30.2 40.5 40.5 0 33
¥ 25.9 15.5 5.1 15.5 -0.75 | 3L.75 31 3175
1 Vale housing 9  Mounting surface, in accordance with 1504401-03-02-0-05 oil
: S port connection position and standard tolerances
£ Pmpﬂ"fma! mhm:d _a_ 10 Diameters of the ports P, A, B and T are 7.5 mm
3 Proportional solenoid "b 11 Fixing screws: 4 GB/T 70.1 - M5 x 50 10.9
4.1 Plug-in connector "A", colour grey 12 Torque: B.9Nm £ 10%
4.2 Plug-in connector "B", colour black
5 MName plate
Rering 9.81x 1.5% 1.78 (ports A, B, P, T)
7 Plug for valves with one solenoid
{2 switched positions, versions EA er WA
8 Space required to remove the plug-in connector
P31l
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Unit dimensions

4WRAEE

Dimensions in mm

= h W B W R e

9 4 2 5 2] 1 3
==
| ET' b_"__ b
o R |
R =1 - i
; al
£ i
4
e85 B
—i50l, &
]
e LTy i |
i :
| I o %2 -
5 ) @a | 7] 0.0/ 100emm
F F3
I LAY il
sl 10
-——12 D ]
Dimensions in mm P A T Fl F2 F3 Fa G
Diameter/thread | o75max | e?75max | @75max | @7.5max | M5 M5 M5 M5 i
X 1.5 12.7 215 30.2 0 | 405 | 405 0 33
¥ 259 15.5 5.1 15.5 0 [-0.75] 31.75 | 31 | 31.75
Valve housing 9  Space required to remowe the plug-in connector
Frosckticeal solercld *a 10 Mounting surface, in accordance with 1504401-03-02-0-05 oil
i port connection position and standard tolerances
Proportional solencid "b"
Plug-in connector to DIN EN 175201-804(separate order) Diameters of the ports P, &, Band T are 7.5 mm
Name plate Fixing screws: 4 GB/T 70.1 - M5 x 50 10.9
R-ring 9.81 x 1.5 x 1.78 (ports A, B, P, T) Torque: 89 Nm + 10 %
Plug for valves with one solenoid
(2 switched positions, versions EA or WA)
Imtegrated control electronics
P10/ 12
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Unit dimensions

4WRA10

Dimensions in mm

(IIvumr

2 4.1 [ 1 42 3
o al =
¢ 1_-_—;—_..._:5.‘.51 v ':.
g e
o, T
m TR =
-rl ! i I | : ! ..'. E
1K 1l [ g
e _'_F_ _.T,_hl._ .l_j_ I e
g5 it il
R e o R
24 '
0z (211
1255 pras |
2245
305
7 10 8
7 [ouacmm
1 | Ra &
Dimensions in mm P A T (T1) B F1 F2 F3 F4
Diameter/thread | @112 max | @112 max | @1l.2max | ell.2max | e11.2max | MB ME ME ME
X 27 16.7 3.2 50.8 373 0 5d 5d i}
¥ 6.3 21.4 315 315 21.4 0 0 46 46
1 Wahe housing 10 Mounting surface, in accordance with 1I504401-05-04-0-05 oil
2 Proportional solencid “a* part connection position and standard tolerances
Proportional solenoid “b* Diameters of the ports P, A, B and T are 11.2 mm
4.1 Plug-in connector "A", colour grey Fixing screws: 4 GB/T 70.1 - MG x 40 10.9
4.2 Plug-in connector "B*, colour black Torque: 15.5Nm 2 10 %
MName plate
7  Rering 13.0x1.6x2.0(ports A, B, P, T)
8  Plug for valves with one solenoid
{2 switched positions, versions EA or WA
9  Space required to remaove the plug-in connector
P11/f12

13



KRAFFT

____Unit dimensions

LT LT R

9

4WRAEL0

Dimensions in mm

& € -
=
O
2
L b 1
-
-
1285 (170.5) |
245 |
50 305
10 7 1 8
Iz
i
Ei Ral#
Ei:;
Dimensions in mm P A T (T1) B F1 F2 F3 F4
Diameter/thread | @112 max | @11.2max | @112 max | @11.2max | @112 max | MG MB MB M5
27 16.7 3.2 50.8 37.3 0 54 54 ]
6.3 214 32.5 325 21.4 0 0 45 46
Valve housing 11 Mounting surface, in accordance with 1504401-05-04-0-05 oil
Proportional salenoid "2 port connection position and standard tolerances
Froportional solenoid "b" Diameters of the ports P, A, B and T are 11.2 mm
Plug-in connector to DIN EN 175201-804({separate order) Fixing screws: 4 GB/T 70.1 - M6 x 40 10.9
Name plate Torque: 15.5 Nm £ 10%
R-ring 13.0x1.6x 2.0 (ports &4, B, P, T)
Plug for valves with one solenoid
[2 switched positions, versions EA or WA
Plug-in connector to DIN EN 175201-804(separate order)
10 Space required to remove the plug-in connector
P12/ 12
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