Valve amplifier

The Drive & Control Company Reerth

for proportional directional valves

Type VT-VRPA2

‘ r

H6641

Features

» Differential input (x10 V)

» Four callable command value inputs (£10 V)

» Current input (4 ... 20 mA)

» Inversion of the internal command value signal via
24 V input or jumper

» Selection of ramp time via quadrant recognition
(24 V input) or ramp time call-ups (24 V inputs) with
option T5

» Selection of the ramp time range via jumper

» Characteristic curve correction by means of separately
adjustable step levels and maximum values

» Enable input

» "Ready for operation" output signal

» Switchable measuring socket with option T5

» Reverse polarity protection for the voltage supply

» Power supply with DC/DC converter without raised

zero point

RE 30119
Edition: 2013-04
Replaces: 07.05

» Component series 1X

» Analog, Euro-card format

» Suitable for controlling 4/3 proportional directional
valves with electrical position feedback:

- 4WRE 6...-2X,

- 4WRE 10...-2X
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2/10 VT-VRPA2 | Valve amplifier

Ordering code

01 02 03 04 05 06
[VIvRPA2 | - | [-[ax[/|vo| /| [/ ]~+]
| 01 | Valve amplifier for proportional directional valves and proportional pressure valves, analog, euro-card format VT-VRPA2
02 | For controlling 4/3 proportional directional valves 4WRE 6...-2X
For controlling 4/3 proportional directional valves 4WRE 10...-2X
| 03 | Component series 10 to 19 (10 to 19: Unchanged technical data and pin assignment) | 1X |
| 04 |Version: Standard | Vo |
05 | Option: With one ramp time T1
Option: With five ramp times T5

| 06 | Further details in the plain text

Accessories
» Open card holder VT 3002-1-2X/48F (see data
sheet 29928)

Function

Power supply unit [1]

The amplifier card has a power supply unit with making
current limiter. This unit supplies all internally required
positive and negative supply voltages.

Command value specification

The internal command value signal is calculated from the
total (summation [6]) of the external command value signal
available at the differential input [2] and at the current
input [3], the called-up signal [4] and the zero point off-
set [5] (zero point potentiometer "Zw").

The following applies:

Standard Current Differential | Command Flow
values input input value measur- | direction
ing socket

-100 % 4 mA -10V -10V P to B,
AtoT

0 % 12 mA oV oV

100 % 20 mA 10V 10V P to A,
BtoT

0 % <1mAl oV

1 If the current input is not wired-up or if the cable of the current
command value is broken, the resulting internal command value
signal is 0 %.
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There is no switch-over between current and voltage input.
The inputs are permanently available (see block diagram).

Command value call-ups [4]

Four command value signals "w1" to "w4" can be called up.
The external command value voltages (command val-

ues 1 to 4) are either defined directly by the regulated
voltage outputs +10 V and =10 V or via external potentiom-
eters. If these command value inputs are directly connected
to the regulated voltages, the command values are set at
the potentiometers "w1" to "w4". When using external
potentiometers, the internal potentiometers will function as
attenuators or limiters.

Only one call-up can be operated at the same time. If sev-
eral call-ups are operated simultaneously, call-up "1" has
the lowest priority and call-up "4" has the highest priority.
The respective active call-up is indicated via a yellow LED
on the front plate.

Command value inversion [7]

The command value created internally from the input
signals, the command value call-ups and the zero point
offset signal can be inverted by an external signal or
jumper J1. The inversion is indicated by an LED ("-1") on
the front plate.



Enable function [8]

The enable function enables the power output stages and
forwards the internal command value signal to the ramp
generator. The enable signal is indicated by an LED on the
front plate. If enable is connected, the internal command
value is changed (with any kind of command value specifi-
cation) by the set ramp time. Thus, a controlled valve does
not open abruptly.

Ramp generator [9]

The ramp generator limits the rise of the control output.
The downstream step functions and amplitude attenuators
do not extend or shorten the ramp time.

Using jumper J2, the ramp time is set to a minimum

(< 2 ms) (ramp off).

External ramp time setting:

Using an external potentiometer, the internally set ramp
time can be extended. The setting can be verified by means
of the measuring socket. In case of a cable break, the inter-
nal default setting will be valid automatically.

Note for setting and measuring the ramp time:

Value at measuring socket U, /v 5 3 2

"t" (T1) / "v" (T5)

Current ramp time (320 %) t/ ms 20 | 33 | 50

u /v 1 0.5 0.3 0.2 0.1 | 0.05 | 0.03 | 0.02

t/ms 100 | 200 | 333 | 500 | 1000 | 2000 | 3333 | 5000

By closing the jumper J3, the ramp times specified above
can be increased tenfold.

Characteristic curve generator [11]

Using the adjustable characteristic curve generator, the
step level and maximum values for positive and negative
signals can be set separately according to the hydraulic
requirements. The actual development of the characteristic
curve through the zero point is not stepped but linear.

Amplitude limiter [12]
The internal command value is limited to approx. 110 % of
the nominal range.

Oscillator [14]
The oscillator creates the control signal for the inductive
position transducer.

Demodulator [15]

The demodulator supplies the actual value signal of the
valve spool position from the position transducer signal.
100% 210V
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Position controller [17]
The position controller is optimized in a valve-specific manner.

Power output stage [18]

The power output stage creates the clocked solenoid cur-
rent for the proportional valve. The solenoid current is
limited to 2.5 A to 2.8 A per output. The output stage out-
puts are short-circuit-proof. The output stages are de-
energized in case of an internal fault signal or if they have
not been enabled..

Fault recognition [19]

The position transducer cable is monitored for

cable break and short-circuits on the primary side as well
as for over-currents at the output stage.

[ 1 = Attribution to the block diagrams on pages 4 and 5
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uoiyugooal yne4 6T 1ndino anjeA [en}oy 9T  J0jeJauas aAInd DlslIeloeRIRYD)  TT Sunyesjulod oloz g
a8e}s Indino Jeamod 8T Joje|jnpowaq ST Jojessuss dwey 6 2180| UOI}D8|8S BN|jeA PUBWIWOYD
J19]|0J3U0D UoIlsod LT 103e||19SO  PT uonouny 8|qeuy g indui juaainy ¢
1nd1no anjeA puewwo) €F UOISISAU| BNjBA pUBWIWOYD 2 indul [epquaiapyld ¢
Jeywi| epnydwy T uoljeWWINS BNjeA pUBWWO) 9 jun Al ddns Jlemod T
|ﬂ| =
Jea walsh
U3 15AS =
o 1 -
824 Mwﬁ
[ vez
awl} dwey 819™
[BUSIS JUBWAINSEIN 1 g7y 4 A m,T 1 07 _
_ NS — ] 2 - '
' NS —— H__ AO
| T z age1j0A
oW 47 0oL ¥ le_ mc_wm_gmao
w _ . AGH i = AV
i AsH ®N | W« G2
AL — T _

VT-VRPA2 | Valve amplifier

4/10

T1

ion

t, opt

In assignmen

Block diagram/p

VW S / A OT+ ] A 'y alqeu3 | eiqeus
[A%
_ uoros18p Joig __ i __ oigT] Uoisenul
uonesado Joy Apeay ; n X _
ap a|qe] - | h/N.- — m b
paniasay Touv Yo @ & T 5 € 01 T sdn-|[ed
oN[eA [PV e E SUI_ z 9N[eA puewwo)
LM - p F
" |._.|.H o Zq T @NfeA puewILIOD
3 &|I_ Z anjeA puewwo)
S M q .
5 @ g € aN[eA puBWIWOD
c
& _.nﬂ|l  @njea puewwo)
& 8q _
5 -
= n P74) _ yw oc'y
2 9 oNn[eA pUBWIWOY
o
8 ® 2 _+
=
G oNfeA puewWo)
2 | @ na
B P _ Yo } xew y 82P ' awiy dwes [eulalx3
o 1 _| !
g _ ) ¥2p
3 - |
2z 19]/04U0D) A Si+ _
2 9z NMOG/dN 98]
.w ¥ @ vip
[} 1
3 EYWERS _I o
poniosay fm ) 0|
an[eA puBWIWOD -
[eu183u] Tpep ! @_ H _ 0zq
paniasay m= 9zp M (4%

Bosch Rexroth AG, RE 30119, edition: 2013-04



5/10

Valve amplifier | VT-VRPA2

T5

ion

t, opt

In assignmen

Block diagram/p

Iﬂl

19A0-Y23IMS jujod Sulinsesiy

|eusis Juswalinses|y

VW GZ /A OT-

VW GZ /A OT+

Jea walsh
Ui 1SAS _louu|1_‘

ON
874

0¢d

uoljesado 10) Apeay g

Inductive position transducer

Solenoid b Solenoid a

puewwod |eulaju|

(443
pansasay _Ic%

(114

uoljugodal }ne4 6T

' 929 H @

uoljeWWNS 9NjBA PUBLIWOYD
8uipyes jujod olaz

2180]| UOI109|8S aN|jeA pUBWIWOY
ndul jJuaaun)

ndul [enualayia

Hun A|ddns Jemod

- N M T 1O ©

uolloelap Joli3

9|qeuy

an|eA [enjoy -

panJasay
anjea _TNNN

ocp
panlasay == gzp

M

a8e3s 1ndino Jamod 8T Jaywi epnyldwy €T
19]|0J1U0D UOIISOd /T J0j1elauas8 aAINnd dlIsud1oeIRYD  TT
ndino anjea [enoy 9% 2130| uollo9|as awil dwey QT
Joje|npowaq ST Jojesaus8 dwey 6
101®[|19SO  PT uoljouny a|qeuy @
1nd1no anjeA puewwo) €T UOISI9AUl BNjBA pUBWIWOYD /2
gz
92z
vz
A Sl- — 0 8
NGl — ] 7a i '
A T ]
oW —— FRTE v _
NS+ 14 = h__
A SL+ ® [ 0¢z
Ak — T
ba
AN
: H
= 0|
YN
- | I —
) ' 8p
A

J3]|0J3u0)

@

er‘er

} xew |

' M (43
I»W_Hm 38 zq
M vq .

| o A o
" EB

n 1 74%) _
(44 _

®

“ N_ 94

viq .

n gzp |
vzp

&
e

oy

pansasay

A0 a8e3|0n

Sunesado
AVC

9|qeu’y
UOISIaAU|

14

¢ ¥ 01 T sdn-||ed

7 ©N[eA puewwo)
3
T @NnjeA puewwo)
Z @NnjeA puewwo)
€ anjeA puewwo)
¥ @N[eA puewWO)

ywocy
. 9 anjeA puewwo)

~AOT*
+ G @N[eA puewwoD

aw1} dwed |eutsx3

v
€pot

uolyesado jueipenb-i

panlasay

RE 30119, edition: 2013-04, Bosch Rexroth AG



6/10 VT-VRPA2 | Valve amplifier

Technical data (for applications outside these parameters, please consult us!)

Operating voltage Ug |24 VDC +40 % - 20 %
Operating range:
Upper limit value Ug (t)max | 35V
Lower limit value Ug (t)min | 18V
Power consumption Ps | <24 VA
Current consumption I|<2A
Fuse Is | 2 A medium time-lag, exchangeable

Inputs, analog

Command values 1 to 4 (potentiometer inputs) Ue |0 ... 210V, Re > 100 kQ (MO is reference)

Command value 5 (differential input) Ue|0... 210V, Re > 50 kQ

Command value 6 (current input) le |4 ...20 mA, load Rg = 100 O

External ramp time Ue | O... +10 V, Re = 10 kQ (internally increased to +15 V, MO is reference)
Inputs, digital

Command value call-ups,

Command value inversion, U|8.5V ... Us—> ON, Re > 100 kQ

Enable,

Ramp call-ups (option T5). U|0...6.5V —>OFF, Re > 100 kQ
4-quadrant operation (option T5)

Setting ranges
Zero adjustment (potentiometer "Zw") +30 %
Command values (potentiometers "w1" to "w4") 0..110%
Ramp times (potentiometer "t1" to "t5") 20 ms ... 5's, switchable t0 0.2 ... 50 s
Step level (potentiometer "S+" and "S-") 0..50%
Amplitude attenuator (potentiometer "G+" and "G-") 0...110 % (applies to the step level setting of 0 %)

Outputs
Command value signal U|+10V £ 2 %, Ihax = 2 mA
Actual value signal U|+2,5V £ 2 %, Ihax = 2 mA
Measurement signal (option 5) U210V +2 %, lhax = 2 mA
Ready for operation U|>16V, 50 mA (in case of a fault: U< 1V, R =10 kQ)
Regulated voltages U|+10V + 2 %, 25 mA, short-circuit-proof
Power output stage 110 ...2.5 A, short-circuit-proof, clocked with approx. 5 kHz
Oscillator U | £5 Vgs per output, 10 mA

f|15.6 kHz+ 10 %
Measuring sockets

Command value "w" +10V £2 %, Imax = 2 MA
Actual value signal "x" +10V £ 2 %, Imax = 2 mA
Ramp time "t" See description on page 3
Socket "v" (option T5) See description on page 3 and table on page 9

Type of connection 48-pin male multipoint connector, DIN 41612, design F

Card dimensions Euro card 100 x 160 mm, DIN 41494

Admissible operating temperature range 8(0..50°C

Storage temperature range 9|-25°C...+85°C

Weight m | 0.17 kg (net)

Notice:

For information on the environment simulation testing for the
mechanical load, see data sheet 30119-U.

Bosch Rexroth AG, RE 30119, edition: 2013-04
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Display/adjustment elements, option T1
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Gw+ S+ Gw- S-

~—— No function! —
EIEIElEl J4|i"i|J6 Reserve

IQ_'_|J1

lejg |§]J5

[s=s] J7

-

=

I
No function!
Reserved for special functions

Inversion

J1

Ramp function

J2

Ramp time J3 Step function J4

Inverting

Off

0.2 ... 50 sec. Off °

Not inverting °

On

[e=s]
0.02 ... 5 sec. ° On

LED displays:

n
-1

Ready for operation (green)

Enable (yellow)

External inverting

Measuring sockets:

X, W, t Measurement signal
(see page 6)
L Measurement zero

Potentiometers (some with LED display):

Zw
wl
w2
w3
w4
t

Zero point calibration

Command value 1
Command value 2
Command value 3
Command value 4
Ramp time

Factory setting of the jumpers

Jumper closed

°
[e=s]
= Jumper open

Adjustable on the board:

Gw+
Gw—
S+
S_

The warranty expires if the sealed potentiometer is adjusted.

Amplitude attenuator for positive command values
Amplitude attenuator for negative command values
Step level for positive direction
Step level for negative direction
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Display/adjustment elements, option T5
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Measuring point
selector switch

J3 J2

Gw+ S+ Gw- S-

NN

~—— No function!

[gl[§]

Reserve

IO__'_|J1

lej”;l( |§|J5

[e=s] J7

VRPA2

QO

|

=

1
No function!
Reserved for s

pecial functions

Inversion J1 Ramp function J2

Ramp time

J3

Step function

Ja

Inverting Off

0.2 ... 50 sec.

Off

[e==]
Not inverting ° On °

0.02 ... 5 sec.

On

LED displays:
Ready for operation (green)
=) Enable (yellow)

-1 External inverting
4Q 4-quadrant operation

T Reserved

Measuring sockets:

X, W, v Measurement signal
(see page 6)
1 Measurement zero

Potentiometers (some with LED display):
Zw  Zero point calibration

wl Command value 1 Gw+
w2 Command value 2 Gw-
w3 Command value 3 S+
w4 Command value 4 S-

t Ramp time
The warranty expires if the sealed potentiometer is adjusted.
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Factory setting of the jumpers

Jumper closed

Jumper open

Adjustable on the board:
Amplitude attenuator for positive command values

Amplitude attenuator for negative command values

Step level for positive direction

Step level for negative direction




Display/adjustment elements, option T5 (continued)

Measuring socket "v"

Valve amplifier | VT-VRPA2

9/10

Signal designation

Measuring point selector switch

Measurement signal "v"

Internal command value 0 +100 % 2 +10V
Command value call-up 1 +100 % 2 +10 V
Command value call-up 2 2 +100 % 2 +10V
Command value call-up 3 3 +100 % 2 +10V
Command value call-up 4 4 +100 % 2 10V
Zero point offset "Zw" 5 +30 % 2 +3V
Composite signal of the command values 6 +100 % 2 +10V
Ramp output signal 7 +100 % 2 +10V
Zero point offset "Zx" 8 +30 % 2 10V
Not connected 9

Ramp time "t1" A 10mvV..10VD
Ramp time "t2" B 10mV..10VY
Ramp time "t3" C 10mVv..10VD
Ramp time "t4" D 10mvV..10VD
Ramp time "t5" E 10mv..10VD
Current ramp time "t" F 10mvV..10VD

1) The allocations of voltage and ramp time specified in the table on page 3 shall apply.

RE 30119, edition: 2013-04, Bosch Rexroth AG



10/10  VT-VRPA2 | Valve amplifier

Dimensions (dimensions in mm)

REXROTH —
m-1 'y

=

Q0

Ozw
QOw!
QOw2
Q®Ow3
QOw4

3HE (128,4)
100
89

7 165
182 -

Y

A

Project planning / maintenance instructions / additional information

» For more information, refer to document 30119-B.
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