Valves

Proportional Directional Control

Size 10 (D 05) o ... 350 bar (5076 PSI) » ...80 L/min (21 GPM)

HA 5115
02/2013

PRM6-10

Replaces

Compact design with integrated electronics

High reliability

Simple replacement of the exciting coils
including electronics without opening
the hydraulic circuits

Continuous flow control in both directions

Installation dimensions to DIN 24 340 /
ISO 4401 / CETOP RP121-H
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Functional Description

The proportional directional valve consists of a cast-iron
housing, a special control spool, two centering springs with
supporting washers and one or two proportional solenoids.
A control box, which comprises one or two electronic
control cards, depending on the number of the controlled
solenoids, can be mounted onto either solenoid. With the
model with two solenoids, the solenoid mounted apposite
the control box is connected with the box by means of a EN
connector, a two-cored cable and a bushing. The
connection of the control box with the supply source and
with the control signal is realized by means of a 4-pin
connector, type M12 x 1. The solenoid caoils, including the
control box, can be turned in the range of + 90°.

The electric control unit supplies the solenoid with current,
which varies with the control signal. The solenoid shifts the
control spool to the required position, proportional to the
control current.

PEE==E]

The electronic control unit provides the following
adjustment possibilities: Offset, Gain, rise and drop-out time
of the ramp generator, frequency (2 frequencies) and
amplitude of the dither signal generator. The correct
function of the control unit is signaled by LED-diodes.
Stabilized voltage +10V (+5V for 12V voltage) is also
available for the user. By the use of this voltage, a voltage
control signal can be made by means of a potentiometer
>1kQ.

The electronic control card enables voltage or current
control to be used, according to the positions of the
switches SW1 to SW3 (see table on page 6).

The basic surface treatment of the valve housing is
phosphate coated, the operating solenoids are zinc coated.
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Ordering Code

PRM6-10[ |/[ |-[ I[ ][]

Proportional Directional Control
Valve

Nominal size 10 (D 05)
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Seals
without designation NBR
\'} FPM (Viton)

Electronics

without designation without electronics

EK connection by connector
M12 x 1 (4-pin connector)
(supplied with counterpart)
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3Z12B 24

Nominal supply voltage

12V DC
24V DC

AB
— q
m’HEil!m“@ q_A -
PT B
AB
ERTKIHE T 311
P
AB
SOHE Al 3Y11B
P
IE!WA T, ]
a T b g - 2 3Y12

_ G _ 1
“@l e 2 3Y12B 30

P 60

Nominal flow rate at Ap = 10 bar (145 PSI)

30 L/min  (7.93 GPM)
60 L/min (15.85 GPM)

* Model for cylinders with asymmetric piston rod, piston area ratio 1:2
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Technical Data

Valve size mm (US) 10 (D 05)

Maximum operating pressure at ports P, A, B bar (PSI) 350 (5076)

Maximum operating pressure at port T bar (PSI) 210 (3046)

Hydraulic fluid Hydraulic oils of power classes (HL, HLP) to DIN 51524
Fluid temperature range NBR / Viton °C (°F) -30 ... 480 (-22 ... +176) /-20 ... +80 (-4 ... +176)
Ambient temperature, max. °C (°F) +50 (+122)

Viscosity range mm?/s (SUS)

20 ... 400 (98 ... 1840)

Maximum degree of fluid contamination

Class 21/18/15 to ISO 4406

Nominal flow rate Q,, at Ap = 145 PSI (10 bar)

Enclosure type to EN 60529

v = 32 mm2s! (v = 156 SUS ) L/min (GPM) 30 (7.93) / 60 (15.85)
Hysteresis % <6
Weight PRM6-102 4.3 (9.48)
PRM6-103 kg (Ibs) 5.8 (12.78)
Mounting position unrestricted, preferably horizontal
IP65

Technical Data of the Proportional Solenoid

Dither amplitude

Nominal supply voltage \ 12DC £10 % 24 DC +10 %
Limit current A 1.9 1.1
Mean resistance value at 20 °C (68 °F) Q 4.7 13.9
Technical Data of the Electronics

Nominal supply voltage U \ 12DC 24 DC
Supply voltage range Vv 11.2...14.7DC 20...30DC
Stabilized voltage for control Vv 5DC (R>1kQ) 10 DC (R>1kQ)
Control signal see table of switches configuration (page 6)
Maximum output current A 2.4forR<4Q 1.5for R <10Q
Ramp adjustment range S 0.05...3
Dither frequency Hz 90 /60

% 0..30

Limit Power

Measured at v = 32 mm?/s (166 SUS)

Nominal flow 30 L/min (7.93 GPM)

Input pressure po [PSI]
0 725 1450 2176 2901 3626 4351 5076

Nominal flow 60 L/min (15.85 GPM)

Input pressure po [PSI]
0 725 1450 2176 2901 3626 4351 5076

70 185 100 26.4
60 |IP>A/B>TorP>B/A>T 15.9 P>A/B>TorP—>B/A->T '
= 5 4 132 = 80 21.1
S  ws3 E/ =
= 40 7 3 106 2 E g | ~ 4| 159 &
< 30 792 o | — o
520/ 2 s32 200/ - 3 | 100 2
Tl CE T 2| 53 "
10 1 26 a7 ] '
0 0
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Input pressure po [bar ] Input pressure po [bar]
Solenoid curren t:(24 V DC)
1= 40%
2 = 60%
3 = 80%
4 = 100%
ARGONN
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Flow Characteristic with Integrated Electronics

Measured at Ap = 10 bar (145 PSl), v = 32 mm2/s (156 SUS)

100
80
60
40
20

0
-20
-40
-60
-80

-100
-100 -80 -60 -40 -20 0 20 40 60 80 100

Control signal u, [%]

Flow Q [%]

Flow Characteristic without Integrated Electronics

Measured at Ap = 10 bar (145 PSI), v = 32 mm2/s (156 SUS),
100

75

50
25
0
-25
-50
-75

-100

-1100 -1000 -800 -600 -400 -200 0 200 400 600 800 1000 1100
\ \ \ \ \

\ \ \ \ \ \
(-1900) (-1600) (-1200) (-800) (-400) 0  (400) (800) (1200) (1600) (1900) Values in parenthesis are valid
for the supply voltage 12 V.

Flow Q [%]

Exciting current I, [mA]

The coil current which initializes the flow through the proportional directional valve can differ due to the production
tolerances about in a range of = 6% of the limit current.

Transient Characteristic

Measured at Ap = 10 bar (145 PSI), v = 32 mm?/s (156 SUS); Q = 80 %Q,

Steady spool

) to [ms ty[ms

& position sg [%] 2[ms] 4[ms]

(]

c 100 160 145

i}

B 75 135 130

g 4 &

2 v 50 85 105

2 | ° RS- 2

=3 B N ) 25 50 70
The values in table have only an informative

_ t 4 i character.

The times of the transient characteristics at pressure
or flow control will be in a particular hydraulic circuit
always longer.

Time t [ms]

~ the control signal course of the integrated electronics
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Frequency Reponse

------ signal 90%
—— signal 25%
1 160
0 S . 150
1 E—— / 140
-2 130
-3 120
m -4 N / 110 §
% -5 100 o
= -6 90 _g)’
o -/ \\ - 30 =
(@)}
S -8 = 0 =
£ 9 < 60 o
g -10 A 50 &
< - 40 =
-12 — - 30
13 L= 20
-14 ___?/;f’//"// 10
5 e=———1 | 0
0.1 1 Frequency [Hz] 10 12
Component Arrangement on the Electronic Card
0 50000
z 5 2 § b 2
53 £ 2 3 . .
a £ i SW1 - control signal choice
SwWa SW2 - control signal choice
SW83 - control signal choice
SW4 - dither frequency
SW2
Sw3
@ Q MASTER for solenoid a or b
: SWi1 r
connector
| | ' E
I = ENoICICIC)C)
O O H_ HEeE & T (eaeme—)])— —— -
OOOOO‘OO I_l @®@®®
. o) ©
o 0 0 T (4) - . o A O
2) 12
ﬁ; _% SLAVE for solenoid b or a
e
O O
Description basic subplatte
O Electronic Card O PIN Description
'V'ASTER 1 +24V (Ug) (+12V)
O O OO0 O0O0Oo
2 control
TP 3 "
solenoid b solenoid a 4 +10V (+5V)
(@) (b)
Electronic Card
O SLAVE O
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Table of the Switch Configuration for the Control Signal Choices

PRM6-102 PRM6-103
0..10V Ueo/2 + 10V
0..5V ©0..5V)* 0...20 mA 10V (@5 V)* (5 V)*
SWA
sw2
MASTER
M
SW3
SW4 |90 Hz 60 Hz
SWi
sw2
SLAVE
s
SW3
SWa4 90 Hz|

Designation of the basic manufacture setting.

The ramp functions are adjusted on their minimum values, the dither is set to the optimal value with respect to
I:I hysteresis. Offset and Gain are adjusted according to the characteristic on page 3 and 4. The manufacturer does

not recommend these adjusted values to be changed.

* Input signal level for the 12 V electronic unit.

Block Diagram

8 10V DC STABILIZED VOLTAGE
(5 vV DC) FOR EXTERNAL USE
GAIN RAMPS OFFSET u/l
| > e J_7‘>4 LZ —®— JE &

CONROL DITHER OUTPUT TO THE

SOLENOID COIL

v .
CONTROL CONNECTION

MASTER AND SLAVE
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Valve PRM6-102 (with One Solenoid)

1 Factory setting
1.1 Control with external voltage source 0 ... 10 V (0 ... 5 V) or with external potentiometer R >1 kQ

Notice:
The control signal must have the same ground potential as the supply source.

Master card for solenoid a (b)

SWi

| connector

factory
! I connected

solenoid a (b)

not used
control 0... 10V (0 ...5V)
' ov
| +24V
I
I
} 10V DC
2 Sy (5vDC) R>1kQ
,,,,,,,,,,,,,,,,, ]
ov
+24 V(+12V)

@ ,

Wire colours (connection connector - electronics): \
(1) - brown

(2) - white MASTER for solenoid a (b)
©)

(4)

- blue
- black

Factory set values:

Control signal: 0- 10 V (0 - 5V)

Dither: frequency 90Hz
amplitude - optimum
Ramps: 0.05s

Offset, Gain: according to the characteristics on page 3, 4




HA 5115

Valve PRM6-102 (with One Sole

noid)

2 Other control possibilities
2.1 Control with external source0...5V

Notice:

The control signal must have the same ground potential as the supply source.

Master card for solenoid a (b)

SW4 |,

connector

sw2 |

ml sw3

. SW1

factory
connected

solenoid a (b)

not used
control0...5V

fa fa fa fa fal

N

oo

MASTER for solenoid a (b)

For the factory setting modification for this case of application, the following steps are required:

Unscrew the electronics cover

Carefully remove the Master card

Flip the switch SW3 in position shown in the picture
Put in the Master card and fix the electronics cover

ogpwbd

Connect the voltage +24 V from an external supply source to terminals 1 and 3 of the connector
Connect the control voltage 0 ... 5V from an external source to terminals 2 and 3 of the connector
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Valve PRM6-102 (with One Solenoid)

2.2 Control with external source 0 ... 20 mA

Notice:
The control signal must have the same ground potential as the supply source.

Master card for solenoid a (b)

Swa |

! |
‘ |
‘ \
‘ |
‘ |
| | |
! |
! !
! !
| ; ; |
‘ sw2 maml [ON- !
| 1 2 . . SW3 |
| 12 }
|
‘ |
‘ ( ) \
| _
\ - swi ]
! i |
} rrrrrrjy  “‘+t=< E
. | ocommector | !
T T factory
L | connected
|
h(:iiiiiiiii?j solenoid a (b)

|
|
I
|
|
|
} not used
| control 0 ... 20mA
I oV
| +24V (+12V)
|
|
|
|
n n fa o n
o\
oo

MASTER for solenoid a (b)

For the factory setting modification for this case of application, the following steps are required:

. Unscrew the electronics cover

. Carefully remove the Master card

. Flip the switch SW1 and SW3 in position shown in the picture

. Put in the Master card and fix the electronics cover

. Connect the voltage +24 V (+12 V) from an external supply source to terminals 1 and 3 of the connector
. Bring the control current 0 ... 20 mA from an external source to terminals 2 and 3 of the connector

O, WOWN =
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Valve PRM6-102 (with One Solenoid)

2.3 Control with external source 4 ... 20 mA

Notice:
The control signal must have the same ground potential as the supply source.

Master card for solenoid a (b)

Sw4

I
I
I
I
I
I
I
I
I
I
: SW2
| Sw3
I
I
I
I
I
I
I
I
I
I

[T T 111 12 R

L connector |

factory

L_ ] connected

solenoid a (b)

not used
control 4 ... 20mA
oV

+24V (+12V)
n fa a fa N
4_1 1 N
1 _ Jdoeoe®
2 1
| o &

MASTER for solenoid a (b)

For the factory setting modification for this case of application, the following steps are required:
Unscrew the electronics cover

Carefully remove the Master card

Flip the switch SW1, SW2 and SW3 in position shown in the picture

Put in the Master card and fix the electronics cover

Connect the voltage +24 V (+12 V) from an external supply source to terminals 1 and 3 of the connector
Bring the control current 4 ... 20 mA from an external source to terminals 2 and 3 of the connector

oapwbd~
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Valve PRM6-103 (with Two Solenoids)

3 Factory setting
3.1 Control with external source 0 + 10 V (0 + 5 V)

Notice:
The control signal must have the same ground potential as the supply source.

Master card for solenoid a (b)

solenoid a (b)
connector

|

L/ ]

not used

control £10 V(x5 V)
ov

+24V (+12V)

- WN D

Slave card for solenoid b (a)

SW1 .
[TTTTT I S |

Factory set values: | connector !
Control signal: 0 £ 10V (0 £ 5V) L J
Dither: frequency9OHz MASTER for solenoid a (b)

amplitude - optimum
Ramps: 0.05s SLAVE for solenoid b (a)
Offset, Gain: according to the characteristics on page 3, 4 /

6o _a o ~ /n ~

o, : [ ©
,@k D) € T adl =
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Valve PRM6-103 (with Two Solenoids)

3.2 Other control possibilities
Control U_./2 + 10 V(U_./2 + 5V) external potentiometer R > 1 kQ

,,,,,,,,,,,,,,,,,,,,,,,,,,, -
Master card for B %H*%%H*H% |
solenoid a (b) | n }

| 5 £ & L oz

‘ (o} T e S }

} e o S |

| SW4 |

|

| :

} SW2 \

| HH sws |

| |

| |

\

@O +

| _J

\

} L T T T T1

\

L___ | connector | | solenoid b (a) solenoid a (b)

|
- / /
— |
factory
connected

Slave card for
solenoid b (a)

[ T T TTT
connector

MASTER for solenoid a (b)

L ZSLAVE for solenoid b (a)

,@k

For the factory setting modification for this case of application, the following steps are required:

1. Unscrew the electronics cover

2. Carefully remove the Master card

3. Flip the switch SW1 in position shown in the picture

4. Putin the Master card and fix the electronics cover

5. Connect the voltage +24 V (+12 V) from an external supply source to terminals 1 and 3 of the connector
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Ramp Adjustment (Up, Down)

Notice: The factory setting of the ramp functions is to the minimum values.

(%]

U Down
+ 100 P
/ \
- / \ +
/ -
*\"' =~ \
/ \
\
0.05 s* 0.05 s* t [S]
3.00s 3.00s
+ - + - *The value has only an informative character with respect to the
: / : j particular type of the proportional directional valve (see page 4)
270° 270°

Ramp adjustment for Master solenoid

a o g

Down

o

~

b

SNelelelele)

&)

U 00000]
(o

) ©

1= T q 1=

Down

Ramp adjustment for Slave solenoid

Dither Adjustment

Notice: The dither is adjusted with regard to the minimum hysteresis.

Amplitude - potentiometer (dither) (0 - 30 %)

lout 0%
[%] T
t[s]
IoutT 15 %
[%]

(%] T

30 %

t[s]

t[s]

GEEE ==

m [
OO0

Frequency - switch SW4

270°

90 Hz

8 60 Hz

Amplitude adjustment for Master solenoid

)

ENE)

@0 ]

i

| ©

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
J

,,,,,,,,,,,

7
1= =] ‘./ =] o

Amplitude adjustment for Slave solenoid
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Adjustment of Offset, Gain Parameters

Q Offset
o | | -
/
10 /
/
// -
/ /
/
Z /
% /1 -
d /
s/
/ 1
Uy 100
Uy [%]
+ - + -

Notice: The factory setting of the Offset and Gain parameters is specific for the solenoids used.
The manufacturer does not recommend this setting to be changed.

Q Gain n
[%] -
100 7/
/
/ -
/ ~
/ /
/ /
/ / _
/
// 7
e
= %
u,’ 100
100
u, [%]

Adjustment of Offset Gain for Master solenoid

nnn\

3 \4\; o\
[ T 00220]
—Tooooo]
% __ {{@

Adjustment of Offset Gain for Slave solenoid

Nominal supply voltage
of electronics [V]

Area insensible to
control signal uy, [%]

12 1...

3

24 05..

2
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Valve Dimensions

Dimensions in millimetres ( in inches )

PRM2-102..../.. - Functional symbols
— 2751, 2Y51
_ =T = I |&
= -
=]
: NN
| 32(0126) o83
5 | | 167(0657) Zl S =
[ M f| o
_271(1063) AL
‘373(11»68)
50.8 (2.000)
54 (2.126)
9105 (90.413) H [ @
- M S 22
a = I e / \
oA BIR(e)
= a ! =
= ﬁ 1] 7
b T ] _ese 0259 Y 3
BS(0335) || 10606173 | 106(4173)
- (2205) ((8.681)
Functional symbols
2711, 2Y11
]
-
I B
—H
-
b
| ¢ >
2
B 106 (4 173) 106 (4 173) 851(0335)
- (2205 ((8.681))
1 Solenoid a
2 Solenoid b /7 0.0004/4.0 in
3 Name plate 0.01/100 mm
4 Squarering 12.42 x 1.68 (5 pcs.) W

supplied in delivery packet

4 through mounting holes

Solenoid fixing nut [Nut torque 6 Nm (4.43 Ibf.ft )]
7 Manual override

[« 24}

Required surface finish of
interface.
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Valve Dimensions

Dimensions in millimetres (in inches)

PRM6-103..../.. -

-

3.2 (0.126)

16.7{0.657)
r———————————

27 (1.063)
B —
373 (1468)

50.8 (2.000)
—
54 (2.126)
e £ 200

135{0531)
246 (0.968)
39.7(1563)

46 (1811)

962 (92 4L1)
N
-
/)
[

d

35{(1.378)

70 (2756

765 (3.012)

135 (4.468)

~ 125 (4.921)

oilp0L3y) [/

14

I
#1545 (90 608) 2

106 (4.173) 106 {4.173)

106 (4.173)

(318) ((12.52))

Solenoid a

Solenoid b

Name plate

Square ring 12.42 x 1.68 (5 pcs.)
supplied in delivery packet

4 through mounting holes

A OWON=

[« ¢) ]

7 Manual override

Solenoid fixing nut [Nut torque 6 Nm (4.43 Ibf.ft )]

Functional symbols

3711, 3212, 3Y11, 3Y12

AF3%

|_599(2358

~68.2 (2.685)

7 0.0004/4.0 in
0.01/100 mm

;

0&' (Rmax. 6.3)

7’

Required surface finish of
interface.
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Valve Dimensions

Dimensions in millimetres ( in inches )

PRM6-102..../..-..EK..

52 (2.047)
5(0.197)

A/F36

59.9 (2 358)
[ —
~68.2 (2.685)

L6 (1.811)

Functional symbols

PRM6-102...B/..-..EK..

Solenoid a
Solenoid b
Name plate

Square ring 12.42 x 1.68 (5 pcs.)
supplied in delivery packet
4 through mounting holes
Solenoid fixing nut [Nut torque 6 Nm (4.43 Ibf.ft )]

Manual override

2751, 2Y51
< s
% H 2
©
=) =
g 32(0.126)
S|@al 1670657 5
2701.063)
373 (1468)
508 (2.000)
54 (2126)
o 74 (2.913) ~601(2362)  10(0.39%)
3 RS
o
£l 822
& r—=ﬂ\ PRl
=| H \ B
G 2 V
011 (00.433) I \ VA
[T
B15.45 (90.608) . 4 1 6| 7
R 107 (4 213)
(2215) ((8.720)) o
Functional symbols
2711, 2Y11
10(0394) . -60023620 942913
l
&
| bE—
E (FE
= H =
11 = \b D
11 (90 433)
2 !
o $15.45 (60.608)
107 (£.213) 106 4.173)
. (2215) ((8.720)) o 5501740
A A n
— L/ 0.01/100 mm
Oé«. (Rmax. 6.3)
Required surface finish of
interface.

4- pin connector M12 x 1 for external supply voltage
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Valve Dimensions

Dimensions in millimetres (in inches)

PRM6-103..../..-..EK..

L6 (1.871)
39.7(1563)

52 (2.047)
5{0.197)

Functional symbols
3711, 3212, 3Y11, 3Y12

62 (92.4L40)

135 (0.531)
24610 968)

b

3.2 (0.126)

16.7(0.657) 5
27(1063)
373 (1468)
508 (2000)
[ —
54 (2.126)

2.913 (74) ~ 60 (2.362)
| |

10 {0.394)
AL bal)

~1135 (4.468)

765 (3.012)
70 (2.756)

35(1378)
141(5.551)

PRM6-103...B/..-..EK..

8 =~
] ] =
[ ] -
h =
011 (90 433) \ \ \
075,45 (60.608)] \\
106 4.173) | 106 (4.173) 4 by 67 7
(319) ((12.559))

Functional symbols
3Z11B, 3212B, 3Y11B, 3Y12B

10 10 39A}= ~60(2 362}= 14 (2.913)
25
| 33
2= HE:
| = \
$11(90.433)
|
91545 (¢0.608)
106 {4.173) 106 (4.173)
(319) ((12.559))
1 Solenoid a
2 Solenoid b
3 Name plate /7 0.0004/4.0 in
4 Squarering 12.42 x 1.68 (5 pcs.) 0.01/100 mm
supplied in delivery packet W
5 4 through mounting holes
6 Solenoid fixing nut [Nut torque 6 Nm (4.43 Ibf.ft )] / Sl
7 Manual override Required surface finish of
8 4- pin connector M12 x 1 for external supply voltage interface.
ARGONN
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Spare Parts

1 Solenoid coil
2 Nut + seal ring

3 Connector plug EN 175301-803

4 Seal kit
5 Bolt kit
6 Connector

T

5
] ]
i i
v v

il

nay

7

L]

1. Solenoid coil

Nominal supply voltage [V]

Ordering number

12

16195800

24

16196200

2. Solenoid retaining nut + seal ring

Model of the nut

Seal ring

Ordering number

Standard nut

30x2

15900800

3. Connector plug to EN 175301-803

Connector plug Connector plug
Type designation Type Maximum input voltage A gray B black
Ordering number
without rectifier - M16x1.5
K5 bushing bore & 4-6 mm 230V DC 16202600 16202500
(2 0.16-0.24 in)
4. Seal kit
Type Dimensions, number Ordering number
Standard - NBR 70 12,42 x 1,68 (5 pcs.) 23,81 x 2,62 (2 pcs.) 23114300
Viton 12,42 x 1,68 (5 pcs.) 23,47 x 2,62 (2 pcs.) 23114400

5. Bolt kit

Dimensions, number

Tightening torque

Ordering number

M6 x 40 DIN 912-10.9 (4 pcs.)

14 Nm (10.33 Ibf.ft)

15847700

6. Connector

Ordering number

M12 x 1 ( 4-pin connector)

358358904012
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Caution!

* The packing foil is recyclable. The protective plate can be returned to manufacturer.
* Mounting bolts M6 x 40 DIN 912-10.9 or studs must be ordered separately.

Tightening torque of the bolts is 14 Nm (10.33 Ibf.ft).
* The technical information regarding the product presented in this catalogue is for descriptive purposes only. It should

not be construed in any case as a guaranteed representation of the product properties in the sense of law.

ARGO-HYTOS s.r.o. CZ-543 15 Vrchlabi
Tel.: +420-499-403 111

E-mail: info.cz@argo-hytos.com
www.argo-hytos.com

20 ARG Subject to alteration without notice!



