Control Valves

Nominal sizes 2, 4, 8, 12, 20, 30, 40

3-Way Proportional Pressure

Poppet valve with integrated electronic pressure control
Flanged design, sizes 30 and 40 with internal thread
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Description

General

The proportional pressure control valve allows infinite ad-
justment of a pneumatic pressure. The integrated elec-
tronic circuitry with pressure sensor regulates the output
pressure.

Function

Setting the pneumatic output pressure is achieved by
supply of a specified level signal (command variable w).
The electronic circuitry processes this signal and controls
the force of the proportional solenoid at the valve by means
of an electric current (final control variable y). This force
effects the adjustment of the pneumatic output pressure.
The output pressure is measured by an integrated pres-
sure sensor (actual value x) and regulated by the internal
electronic circuitry. The result is a proportional relationship
between the specified level signal and the pneumatic
output pressure.

On reduction of the specified level or system-dependent
increase of the output pressure, the unit releases pressure
from port 2 to 3 in order to bring the pressure down to the
setlevel.

Features

® Valve and electronic control circuitry in a single unit
® Minimal hysteresis
® Good linearity
® Good response sensitivity
® Short actuating time
® Adjustable controller amplification
@ [nstallation position to suit
@ High flow capacity
® Switchable to
0..10V,0...20mA, 4 ..20 mA
@ § bit digital setpoint input
with storage input (latch)
® Adjustable pressure range
® Signal output for "pressure reached”
(pressure-switch function)
® LEDs integrated in valve for
— "operating voltage available"
- "setpsint availakle”
— "pressure reached"
® Low power consumption

chnical
E%ierence
Only

Block diagram
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Applications

® Remote pressure adjustment

® Progiam contioiied pressure adjustment

® Open and closed lonp control of rotational speed,
position, flow voiuine and force by means of pressure

® Ccatrel of zrieumalically actuated positioning and
proportioning valves

® Mass retarding

Further versions

® Units without integrated closed-loop controller for use
in open-loop control systems or in closed-loop control
systems in combination with a closed-loop controller
and an external actual-value generator.
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Equipment list (standard units)

Nom. |Pressure Operating Setpoint Type of connection Material Dimensional | Cat. No.
size setting pressure pneumatical electrical Body Seal drawing
pv Min ... py max |pe max.
[bar] [bar] No.
2 0.03..2 7 analog Hose OD 4 mm |Connector") PAG6 NBR 1 4093000
digital Connector? 4093001
0.15...10 12 analog Connector? 4093010
digital Connector? 4093011
4 0.03...2 7 analog Flanges (see |Connector? Al-alloy [NBR 2 4093100
digital __|Accessories,  |Connector? 4093101
015..10 |12 analog__|29¢ 16) Connector" 4093110
digital Connector? 4093111
0.24...16 16.5 analog Connector” 4093120
digital Connector? 4093121
8 0.03...2 7 analog _ |Flanges (see |Connector!) Al-alloy [NBR 2 4093300
digital Accessories, |Connector? 4093301
015..10 |12 analog |7 298 16) Connector') 4093310
digital Connector? 4093311
0.24...16 16.5 analog Connector” 4093320
digital Connector? 4093321
12/20 10.03 ... 2 7 analog Flanges (see |Connector!) Al-alloy |NBR 2 4093400
digital Accessories,  |Connector? 4093401
0.15...10 12 analog Page 16) Connector? 4093410
digital Connector? 4093411
0.24...16 16.5 analog Connector? 4093420
digital Connector? 4093421
30 0.03...2 7 analog Flanges (see  |Connector”) Al-alloy [NBR 3 4093500
digital Accessories,  |Connector? 4093501
0.15..10 [12 analog |29 16) Connector! 4093510
digital Connector? 4093511
40 0.03..2 7 analog Flanges (see  |Connector” Al-alloy |NBR 3 4093600
digital Accessories, | Connector? 4093601
015..10 |12 analog |7 298 16) Connector") 4093610
digital Connector? 4093611

" Contained in delivery

2 Connector to be ordered separately, Cat. No. 0681764
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Parameters

General parameters

Electrical parameters

Description

3-way proportional
pressure control valve
with integrated
electronic

pressure control

Power supply

Switching symbol

Supply voltage Us[V] [18...32VDC
Residual ripple max. [%] 10

Current consumption

max. Is [A] 0.8

at setpoint < 1.5% [mA] <50

Inputs (signal)

Analog setpoints? (W) (selectable)

Design

Poppet valve

Connection

See equipment list

Mounting position

Any, preferably vertical

Voltage signal Ue [V] [0...10
Input resistance Ri [kQ] |>300
Current signal le [mA] |(0) 4 ... 20
Load impedance [Q] <135

Flow direction

Defined

Digital setpoints? (W)

Data inputs (parallel) [bit]

8 bit + memory

Actuator Proportional solenoid

Ambient [°C] -10 ... +60

temperature

Nominal size 2,4,8,12, 20, 30, 40

Material: Body See equipment list
Seals

Degree of protection

IP 54 (with mounted
plug connectors)

Pneumatic parameters

function
Level for logic "L"3[V] [0...2
Level for logic "H" [V] [12...32
Input current [mA] 1
Outputs (signal)
Actual value (X)
Voltage signal for Ua[V] [0..10=0...py max.

pneumatic outlet
pressure

Fluid

Filtered compressed air,
lubricated or
unlubricated

Filter [um] 50
Fluid [°C] -10... +40
temperature

Operating pres- [bar]
sure range pe

See equipment list

Pressure setting [bar]
range
pvmin. . pv max.

0.03.. 2

0.15...10

0.24 ... 16 (except
sizes 2, 30, 40)

Output current max. Ia[mA] |1

Signal output "Pressure reached" (X = W)
Switching range [Yopy max.] |+2

Voltage signal for [V] 0

pressure outside

switching range (X # W)

Pressure reached V] Ug-0.5V4
(X=W)

Output current max. [mA] 10

Electromagnetic compatibility (EMV)

Hysteresis [% pv max.] |< 0.5
Repeatability [% pv max.] < 0.5
Linearity" [% pvmax.] |< 1
Response [% pv max.] [<0.2
sensitivity

Noise immunity

To DIN EN 50082, Part 2

Noise transmission

To DIN EN 50081, Part 1

" Values referred to 20°C

2 Valve function is activated as soon as setpoint is >1.5%
If the setpoint is <1.5%, the set pressure = 0 and the valve

is in standby mode
3 Input open = Logic "L"
4 Ug = Supply voltage
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Characteristic curves

Static characteristic curve

Flow characteristic at 12 bar operating pressure

pv[bar] UalV]
\ py = f(w) pv[barl j pv = f(Q) at p, = 12 bar
1610420 10 10
144 911.8 9
1o 8T1:6 8 8
ol 7T+1.4 7
r611.2 6 6
81511.0 5 \\
61+ 4710.8 4 4 \
41 3106 3 \
2+0.4 2 2 N \ \
2“1—-0.2( ) 1 | I
otol o 0 =
1 23 456 7 89 10 Qm/h]
z Ue[V] Size 2 ¥ ; ; ; ; =
} } } — } } } } 0 5 10 15 20 25
0O 2 4 6 8 1012 14 16 18 20 i ) ) ) ) ) ) )
ize 4 ¢ + + + + ; .
TelmAl 0 10 20 30 40 50 60
e e Size B+ ' ' ' ' ' .
4 5.6 7.2 8.8 10.4 12 13.6 15.2 16.8 18.4 20 12¢ 0 30 60 90 120 150 180
Ie[mAl Size 12
1 1 1 1 1l 12€ ; + + + + + + =
5 B0 100 130 200  58m 0 100 200 300 400 500 600 700
digital 8 bit Size 20 ¢ ' ' + ' ' =
0 150 300 450 600 750 900
. n7u Size 30 ¢ + + + + + =
X’v[t;“”] Detail "z "0 500 1000 1500 2000 2500 2900
+ 10 20 = Size 40 : : : : —
167 10 10 pv = filw) 0T 1000 2000 3000 4000 5000
0.2410.1510,03 i
oLt oto N . Flow characteristic at 16 bar operating pressure
112 3 4 5 6 7 8 9 10
1.5 W%l p.lbarl g p, = £(Q) at p, = 16 bar
The valve function is activated as soon as the setpointis > 1.5% 16
14
Flow characteristic at 7 bar operating pressure 12
py[bar]l pv = f(Q) at p. = 7 bar
6 10 ~
™\
5 \ 8 .
4 \\ \ 6 A}
3
2 < \ * -
1 < N \ 2 ~
. NEANANEN .
QIm*/h] QIm*/h]
Size 2 t t t Size 4 ' ' ' ' t =
0 5 10 15 0 15 30 45 60 75 90
Size 4 ' : e )
Size § ¢ + + + + + =
sueac-) A S ®P0 35 70 105 140 175 210
0] 20 40 60 80 100 120 Size 12 ¢ } } } " ! =
Size 17 , , , : , e 0 135 270 405 540 675 810
O 70 140 210 280 350 420 Size 20 , , , , , .
Size 20 + + + + + = 0 170 340 510 680 850 1020
0 90 180 270 360 450 540
Size 30 ¢ } } } } } } .
0O 250 500 750 1000 1250 1500 1750
Size 40 ¢ + + + =
0] 600 1200 1800 2400
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Connection diagram 1

Valves with analog setpoint input

Proportional pressure control valve
with integrated electronic control

ignal Power

l | | l
El |J.'| |J-'| El |£ Signal Power
7 O/ \/

S
. G/ G/
3[ 2] 1f 4 2] 1\ o HENIEEN
=| @ EE [ L A |
=l < b
5 3| =S = grey black
(‘(Z% D C 4}—1
1)
@ X o W XM I"e © @ @
oV Us

" Recommended line fuse: M 1.0 A

Connectors staggered by 90°

7503229.06.02.98



Connection diagram 2

Valves with digital setpoint input

Proportional pressure control valve
with integrated electronic control
Signal Power
N C J E S 0 P A M R U L T G 2 1 J=-
| I R A N N A N A N B ] l] I!I
EEEESEEEE AN E.
s
o
— = >
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_ = = |
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—| | = I —
ol of| 5 — == =|=|=|=|= +
o> g 3 |eo|ee|lcaiaa g L
o|o| 2| XYxY—|~|m|+|w|o|~|wo "
ov []

" Recommended line fuse: M 1.0 A

Conversion table for digital input signal

Signal at pin Value z |Valve version for pressure
(decimal) |range p, [bar]

TIL|U[R|M]|A [P |O 0..2 0..10 | 0...16
L L L L L L (L [L 0 0.000 [ 0.000 | 0.000
L L L L)L (L fL{H] A1 0.008 | 0.039 | 0.063
L (L (L JLJL L [HL 2 0.016 [ 0.078 | 0.125
L (L (L ]JL L |HL[L 4 0.031 [ 0.156 | 0.251
L (L (L ]JLHJL (L [L 8 0.063 [ 0.314 | 0.502
L{L{L|H|L[L[L|L] 16 0.126 | 0.627 | 1.004
L(L{HJL L L [L|L] 32 0.251 [ 1.255 | 2.008
L{H[L|L|L[L[LI|L]| 64 0.502 [ 2.510 | 4.016
HL (L L L L [L|L 128 1.004 | 5.020 | 8.031
H{H[H|H|H|[H[H|H|255 2.000 [10.000 |16.000

v[bar]= | 2 10 16

P [ ] 2—55x z gx z ﬁx V4

z = Sum of values triggered by "H"

Notes on memory function?
_Logic table
T |L |U[R [M]A [P |O |J |Outputsignal

L |Astriggered at pinsOto T

XX [X [X [X [X [X|X|H|The previously-set value is
stored; the triggering signals
at pins O to T are ignored

2 |If the memory function is not required, pin C can be ignored.
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Setting elements, displays

Toggle switch for

LEDs for:
Pressure reached

setpoint input

X =W
(yellow)

Pressure available

| _— (yellow)

Operating voltage available
— (qreen)

D

Potentiometer for gain

factory-set and covered

0...1ov || ITHHH
(set at factory) 7 5 3
switchable
tof  0...20mA | I [H
73 %
[ ] I
or  4..2om LIFED . !
s a 'y

no function

s Reset time Tn

Limitation of pressure range

Setting the controller gain

The gain of the integrated controller is set in the factory to
a value which allows universal use of the valve. If neces-
sary, the controller gain can be varied to suit a specific
pneumatic application of the valve. The controller gain can
be changed by turning the potentiometer (under the screw
plug in the electronics cover).

Factory setting:

For continuous air consumption at valve outlet 2 or for
volumes as shown in table below:

Size for volume
[cm?]
2 0-100
4 50 — 500
8 100 — 1500
12/20 1000 — 8000
30 >2000
40 >5000

Signal output
“Pressure reached" (X = W)

Description

The function "Pressure reached" enables the monitoring of
the pressure control function:

The actual value is compared with the desired value (X =W).
Identical values (selected pressure lying within the switching
range) will cause a status signal at the output (X = W).

Gain adjustments:

without flow volumes
clockwise

with flow volume
counterclockwise

tanks, cylinders

e.g. nozzle
air motors - n
small gain large gain
P17 p [/ __C
t t
Pressure control becomes unstable
if gain is too large.
W, X Setpoint Actual value
= —— Switching range
1 "Pressure reached”
t
U = w
U 0.5 VT
ov 4 7 :
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Limitation of the pressure range (pv max. limited)

Description

When delivered, the relation between the setpoint and the
output pressure is adjusted to:

Setpoint range 0 ... 100%,

corresponding to set pressure range 0 ... 100%,
corresponding to pymin ... pvmax

Due to the limitation of the pressure range it is possible to
change this allocation on the potentiometer "Pressure
Range".

Setting range:

100% ... 10% of maximum set pressure pymax

The valve always starts to respond at pymin = 1.5% of its
maximum setting pressure.

This means

—0.03 bar at a pressure range up to 2 bar

—0.15 bar at a pressure range up to 10 bar

—0.24 bar at a pressure range up to 16 bar

Dependent on the set limitation of the pressure range
(pvmax limited), the output pressure jumps from 0 to pymin
according to the following formula:

. . pv min
Setpoint jump Waump in % = ——22™_ 109
etpointjump ¥aume I 7o pv max—limited X

Hence follows (adopted to the possible setpoint specifications):

for setpoint

—-0..10V: Wyumpin V = pymin/py max-limited x 10

—0 ... 20 mA: Wyump in mA = pymin/py max-limited x 20

—4 ... 20 mA: Wyump in mA = pymin/py max-limited x 16

— Digital 8 bit Wyump in value z decimal = py min/py max-
limited x 255

Example:

Determination of the setpoint of a valve with below mentioned
data (output pressure jumping from 0 to pymin with pymax-
limited adjusted to 6 bar):

Set pressure range: pvmin ... pymax =0.15 ... 10 bar

Setpoint: 0..10V

Calculation:  Wyumpin V= pymin/p, max-limited x 10
=0.15/ 6x10
=025V

Characteristic curves

Dy (%] alv]
100} o
90!
80!
70
601 pv max
50 5
20]
30
20!
21O 1
vlmin ¥ f T T T T
PO TE5 50 100
15 W, W%
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Dimensional drawings [mm]

Size 2
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Dimensional table [mm]
Size A B C D E E1 F G H J K
4 114 107 55 130 136.7 _ |183 36.8 6.5 22 10 5.5
8 1282 [120.7 |55 130 136.7 (183 35.6 7.5 30 10 5.5
12 1482 |140.7 |70 159.8  |166.5  |212 59 8.5 49.8 11 6.6
20 148.2  [140.7 |70 159.8  [166.5  [212 59 8.5 49.8 11 6.6

Item 1: Only with valves with analog setpoint
Item 2: Only with valves with digital setpoint
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Dimensional drawing [mm]
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) T Set of subplates
| Nominal Port size Cat. No.
slze
! 11, 30 G11/4 |0546412
30 G11/2 |0546410
40 G2 0798598
Dimensional table [mm]
Size |A B = C D E F G Dia. H |Dia. J [K L M N (@] P R S
30 [170 [179 [225 [140 |G11/2|G3/4]|45 |425 |11 |66 [6.8 |74 6 |65 |275(45 | 92 |32
40 [199 [214 260 |170 [G2 |1 |60 |59 [15 |9 |9 |1015|14 (83 [27 |60 [117 [38

Item 1: Set of subplates must be ordered separately
Item 2: Only with valves with analog setpoint
Item 3: Only with valves with digital setpoint
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Types of mounting for valves with nominal size 2 [mm)]

2 mounting holes, dia. 4.5

17
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|
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—
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2 threaded bolt M 6

Op— D
ol [ ~=— "@
o —| =
A V738 3% —
< }Eé\w 1-+= — |
S \gyE\sw O =)o N=
)T L )
'y RO | 2=
O _19.5] ¢
o
= 186y 1291
11.1
Y B Y
#y
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2 threaded attaching plugs
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o |_p6.5_ >
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Dimensional drawing [mm] Hole pattern

Subplate G 1/8 for Size 4 to be ordered separately
Cat. No. 0542848
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10| o 5 0| < {2 <
0| <t (4 <J — < o) A <
¥ by N7 i
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BN e
- 42.3 lfT?
— 55 _ - o

Surface finish in
sealing area: Rz16
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Dimensional drawings [mm] Hole pattern

Subplate G 1/4 for Size 8 to be ordered separately
Cat. No. 0542636
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Subplate G 3/8 for Size 8 to be ordered separately
Cat. No. 0543705
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Surface finish in
sealing area: Rz16
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Dimensional drawing [mm]

Subplate G 1/2 for Size 12 to be ordered separately
Cat. No. 0542814
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Dimensional drawing [mm]

Subplate G 3/4 for Size 20 to be ordered separately
Cat. No. 0542840
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Accessories

Designation Specification Publication No. Cat. No.

Transformer TR 21 110/220 VAC/50-60 Hz 7501789 5998609
24VDC3.0A

Transformer TR 22 380 VAC/50-60 Hz 7501789 5998611
24VDC6.0A

Subplates Size 4 G1/8 0542848
Size 8 G1/4 0542636
Size 8 G 3/8 0543705
Size 12 G 1/2 0542814
Size 20 G 3/4 0542840
Size 30 G11/4 05464122
Size 30 G11/2 05464102
Size 40 G2 07985982

Silencer for venting portat (G 1/8 7501079 0014510

subplate up to size 20, G1/4 0014610

for sizes 30 and 40

in housing G 3/8 0014710
G1/2 0014810
G 3/4 0014910
G11/2 7501081 0016630
G2 0016730

Mounting material for Thread bolt - 06816417

size 2 M 6
Threaded Connectors 0545259"
G1/4

Connector 15-pin without cable - 0681764
15-pin with cable, 2 m 0799205
15-pin with cable, 5 m 0799206

2 pieces are required per valve
2 Subplate kit, assembly

Subiject to alteration
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