Electric Drives Linear Motion and
and Controls Hydraulics Assembly Technologies

Rexroth
Bosch Group

Plug-in proportional amplifier Repooos 610

Type VT-SSPA1-1, VT-SSPA1-5, VT-SSPA1-50,
VT-SSPA1-100, VT-SSPA1-150

Component series 1X

Table of contents

HAD 7645 HAD 707
with M12 component connector with cable gland
Features

Content Page
Features

Ordering code

Possible applications

Block circuit diagram

Characteristic curve

Technical data
Electrical connection
Control elements / dimensions

1
2
3
4
4
Function 4
5
6
7
Engineering / maintenance notes / supplementary information 8

— Used for controlling solenoid operated pressure control and
directional valves without closed-loop position control

— Proportional command value / current characteristic curves
for command values from 0 % to 100 %

— Regulated, adjustable maximum current for a command
value greater than approx. 120 % (only with differential input)

— Differential input, optional current input

— Ramp generator, separate for up/down

— Zero potentiometer / biasing current

— Command value attenuator / maximum current
— Dither frequency potentiometer

— Operating voltage 24 V
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Ordering code

I I I I I I I
VI-SSPA1—  —1X/V0/ 0 —24/
for DBET / DRE =1 No code = With cable gland
for KBPS...8 =5 K24 = With M12 component connector
Universal, 2.5 A =50 24 = 24 V operating voltage
for KKDSR =100 0= Voltage input
Universal, 0.8 A =150
Overview of types
Type Mat. no. Ug o fat /., |Commandvalue| For valve Solenoid
VT-SSPA1-1-1X/V0/0-24 R900779643 | 24V | 16 A 340 Hz 0..10V/24V | DBET/DRE 55Q 16 A
VT-SSPA1-1-1X/V0/0-24/K24 | R901238534 | 24V | 1,6 A 340 Hz 0..10Vv/24V | DBET/DRE 55Q 16 A
VT-SSPA1-5-1X/V0/0-24 R901024331 | 24V | 1,2A 200 Hz 0..10Vv/24 vV KBPS...8 477Q [1,2A
VT-SSPA1-5-1X/V0/0-24/K24 | R901238530 | 24V | 1,2A 200 Hz 0..10V/24 vV KBPS...8 477Q |[1,2A
VT-SSPA1-50-1X/V0/0-24 R901005414 | 24V | 25A 305 Hz 0..10V/24 Vv universal >2Q 25A
VT-SSPA1-50-1X/V0/0-24/K24 | R901238532 | 24V | 25A 305 Hz 0..10V/24 Vv universal >20 25A
VT-SSPA1-100-1X/V0/0-24 R901030116 | 24V | 1,2A 150 Hz 0..10V/24 Vv KKDSRH1 7,2Q 1,2A
VT-SSPA1-100-1X/V0/0-24/K24 | R901238528 | 24V | 1,2A 150 Hz 0..10Vv/24 Vv KKDSR1 7,2Q 1,2A
VT-SSPA1-150-1X/V0/0-24 R901104644 | 24V | 0,8A | 150Hz " 0..10V universal 195Q [0,8A
VT-SSPA1-150-1X/V0/0-24/K24 | R901263782 | 24V | 0,8 A | 150 Hz " 0..10V universal 195Q [0,8A
) With a solenoid resistance of R = 19.5 Q and a solenoid current of /= 100 mA
Accessories for type .../K24
Description Designation Mat. no.
Ready-to-connect cable with straight mating connector KABELSATZ VT-SSPA1-1X/M12/1/V00 R901241656

]

Cable sheat: PVC, black
Cable diameter: 6.4 mm

215
] Wire cross-section: 4 x 0.75 mm?
- 44,5 o 20_| | Cable and mating connector are shielded
2000+75 = | Electrical connection, see page 6

Ready-to-connect cable with angled mating connector | KABELSATZ VT-SSPA1-1X/M12/2/V00 R901241651
=(> J é
32 | | Cable sheat: PVC, black
20 | | Cable diameter: 6.4 mm
Wire cross-section: 4 x 0.75 mm?
’ o915 Cable and mating connector are shielded
39 Electrical connection, see page 6
» 5000 +75 _
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Possible applications

2-conductor technology (only with differential input)
— Switching applications with constant-current regulation
— Ramp function when switched on

The “IN+" input is to be bridged with the supply voltage (+Ug)
in the plug-in connector, the “IN-" input is to be bridged with
the supply voltage (0 V) in the plug-in connector.

The maximum current must usually be matched according
to the solenoid data using potentiometer “G*“. The ramp time
“ramp up” (t <) can be adjusted within the range of
tinmsto5s.

3-conductor technology (only with differential input)
- Switching applications with constant-current regulation
— Switching with low control power

- Ramp function, when the control voltage is switched on or
off, can be separately adjusted

The “IN+” input is to be connected to the control voltage
(Ug =24 V), the “IN-" input is to be bridged with the supply
voltage (0 V) in the plug-in connector.

The maximum current must usually be matched according

to the solenoid data using potentiometer “G“. In the de-
energized condition (“IN+“= 0 V or “IN+" = open) a biasing
current can be set on “Z“. This biasing current can be used to
reduce the switch-on delay, especially in conjunction with a
ramp. If required, a value of between approx. 20 mA and ap-
prox. 15 % of the nominal current can be set. The ramp times
“ramp up”“ (t <) and “ramp down“ — (t >) can be adjusted within
therange of t ; t0 5s.

4-conductor technology

— The “IN+" input is to be connected to the control signal
(Ug =0... 10 V/24 V), the “IN-"input is to be connected to
the reference potential of the control voltage.

The biasing current and the maximum current have to be
adjusted by means of potentiometers “Z* and “G" before com-
missioning. The current can then be adjusted proportionally
between the set biasing current and the set maximum current
according to the control voltage. The biasing current can be
adjusted within the range of approx. 0 mA to approx. 15 % of
the nominal current, the maximum current within the range of
0to /. (see technical data on page 5).

max

Up=24V |

Us=24V

Ug=24V

Hydraulics | Bosch Rexroth AG

ov

PE—-—-—-

U

0..10V/24V

24V

PE —-—-—-
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Block circuit diagram

VT-SSPA1-1(5, 50,100, 150) | RE 30116/09.10

Note: 0%

Depending on the type, the biasing current can also be “0“.

1
! >Command value
UB

(1): Internal voltage adjustment I Com- i
(2): Command value input mand
(3): Zero point potentiometer “Z* / biasing current / (IN = 0%) | value |
(4): Command value attenuator “G*/ maximum current / (IN = 100%) 1
(5): Ramp time potentiometers “t <” and “t >* 24V (5) I_
, N ! 10uF Y 7| !
(6): Frequency range correction “f DC | 2
(7): Current output stage DC (6)
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Function

The plug-in amplifier is suitable for mounting onto a valve
connection base according to EN 175301-803. By turning the
plug insert and the electronics in the housing, the plug-in am-
plifier can be mounted on the solenoid in 90° increments.

Command value feedforward

The command value range is between 0 and Uj. In the com-
mand value range 0...10 V the solenoid current is proportion-
al to the command value. From a command value of approx.
12V up to U the solenoid current is almost constant accord-
ing to the |, setting (switching application).

Ramp generator

Ramp generator (5) limits the gradient of the control variable.
The ramp times can be adjusted separately for up and down
ramps. In switching applications, the ramps can be used to
dampen the switch-on and switch-off impulse (in the case of
switching off, with 3-conductor connection only, i.e. switching
signal and supply are connected separately). This character-
istic also depends on the valve and solenoid type. The down-
stream command value attenuator (4) has no influence on the
ramp time.

Characteristic curve

Up to a command value of approx. 110 % the transfer char-
acteristic curve rises linearly. The zero point can be corrected
by means of potentiometer “Z*, the maximum value using po-
tentiometer “G*.

Current output stage

Output stage (7) is self-clocking. The clock frequency de-
pends on the current intensity, the operating voltage and the
impedance of the controlled solenoid. The clock frequency
can be re-adjusted by means of potentiometer ““. The current
output stage generates a regulated current signal according
to the control variable provided by summator (3). Too high a
clock frequency results in an increase in the valve hysteresis.
Too low a clock frequency increases the noise level of the hy-
draulic system.
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Technical data (for applications outside these parameters, please consult us!)

Type VT-SSPA1-1| VT-SSPA1-5 | VT-SSPA1-50 | VT-SSPA1-100 | VT-SSPA1-150
Operating voltage 24 V U 24 VDC
U(t) ax 35V
U(t) i 18V
Maximum cable inductance " Lo 100 pH
Current / power consumption I [A] <17 <17 <26 <17 <1.2
(depending on solenoid data) P, VA <40 <40 <60 <40 <30
Recommended back-up fuse I [A] |2; slow-blow | 2; slow-blow | 3,15; slow- | 2; slow-blow | 1.5; slow-blow
blow
Minimum coil inductance L in [MH] 15 15 10 15 15
Biasing current (adjustment range) Ig[ mA] 0...300 0...300 0...350 0...250 0...200
Biasing current (factory setting) Ig[ mA] 100 0 100 0 100
Nominal current (factory setting) I [A] 1.6 1.2 25 1.2 0.8
Maximum current (adjustment range) lnax [A] lg...1,7 lg-..1.8 lg-..2.6 lg.. 1.7 lg...0.8
Clock frequency at /. f [Hz] 340 200 305 150 1502
Command value input (voltage)
Proportional range u 0..10V
Switching range u 12 V..U
Resistance R 20 kQ
Ramp time (adjustment range) t {100 ms..5s 60ms..5s
Type of connection (cable gland) 4 screw terminals
Cable diameter 45 ...11 mm
Type of connection (M12 component connector) Component connector, 4-pin, M12x1
Type of connection (solenoid) Base to EN 175301-803
Number of pins (solenoid) 2+ PE
Dimensions see page 7
Type of mounting M3 x 40 mm

Permissible operating temperature range

(amplifier with cable gland) g [°C] | 25...470 | 25...+70 | 25...460 | -25...+70 | -25 ... +70

Permissible operating temperature range

(amplifier with M12 component connector) G [°C] | 25...470 | -25...+70 | -25...+50 | -25...+70 | -25... +70

Storage temperature range [} -25...+85°C
Type of protection IP65 to EN 60529 with cable mounted/mating connector mounted
Weight m 0.125 kg

) Usually corresponds to a cable length of less than 100 m

2) With a solenoid resistance of R = 19.5 Q and a solenoid current
of /=100 mA
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Electrical connection

VT-SSPA1-1(5, 50,100, 150) | RE 30116/09.10

Terminal / Pin

Terminal / Pin

Operating voltage Uy

+UB /1 BYRY.

IN+/2

command value input
24V;0..10V

ov/3 0V ground

IN-/4

Reference potential
wfor command value

Terminal connection

Risk of malfunction in the case of
EMC/ESD interference on the connection cable

Do not route command value connection
cables through this section!

M12 plug-in connector connection

Component connector on amplifier

1

The protective earth conductor connection is accessible
after the electronic printed-circuit board was removed.

Connection cross-section:
4 x 0.75 mm? shielded or

5 x 0.5 mmZ shielded (connect shield in control cabinet)

For VT-SSPA1-50:

4 x 1.5 mm?2 shielded (connect shield in control cabinet)
Cable diameter: 4.5 ... 11 mm

Mating connector and wire color of ready-to-connect cable kit

Please order cable kit separately, see page 2

[y | BN brown

2 1 | D T | +UB A protective earthing conductor connection
S 2|3 | \l | WH white Ne is not provided
1Mo 0]3 .
O 4| = ! ' | BK black IN— Connection cross-section:
- 1 T
" | ,' - 4 x0.75 mm2 shielded
3| - \ | BU blue oV (connect shield in control cabinet)
v S A A
| [ | Shield
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Control elements / dimensions (dimensions in mm)

Hydraulics | Bosch Rexroth AG

7/8

Cable gland PG11

ca. 38

25

34

|
T | T
DNy

Top view on open housing:

G:
Z:

t<:
t>:

f:

Command value attenuator / maximum current
Zero point potentiometer / biasing current
Ramp time “up“

Ramp time “down*

Frequency range

—

-t ——

61,75

Component connector M12 x 1

_| t

[ Ilqﬂ'

[}

[}

Y
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Engineering / maintenance notes / supplementary information

— The plug-in amplifier may only be wired when disconnected from the power supply.
— Do not lay cables near power cables!
— The distance to aerial lines, radio sources and radar equipment must be at least 1m.

— Use a measuring adapter for adjusting the potentiometers and for checking the current values, and measure currents electri-
cally isolated.

— The specified maximum solenoid currents must not be exceeded.
— Do not use solenoids with integrated free-wheeling diodes.
— The supply voltage must be protected by means of a fuse - see technical data.

Note:

The solenoids are controlled with a clocked voltage. The intensity of the solenoid voltage impulse corresponds to the applied
operating voltage (+Ug).

Solenoids with integrated EMC suppressor circuit may only be used, if the permissible solenoid voltage - both, for positive and
negative voltage - is greater than the actual operating voltage.

Please observe the manufacturer’s information.

Note:

- In the case of strongly fluctuating operating voltage, it may be required to provide an external smoothing capacitor having a
capacitance of approx. 470 pyF to 2200 pF.

- The cable length should not exceed 50 m. For longer lines, a capacitor with C = 100 uF has to be connected between Ug and
0 V. The line between capacitor and plug-in amplifier must not be longer than 50 m.

Recommendation: Capacitor module VT 11110 (see RE 30750) sufficient for up to 5 plug-in amplifiers

Bosch Rexroth AG © This document, as well as the data, specifications and other informa-
Hydraulics tion set forth in it, are the exclusive property of Bosch Rexroth AG. It
Zum Eisengiefer 1 may not be reproduced or given to third parties without its consent.
97816 Lohr am Main, Germany The data specified above only serve to describe the product. No state-
Telefon +49 (0) 93 52/ 18-0 ments concerning a certain condition or suitability for a certain applica-
Telefax +49 (0) 93 52/ 18-23 58 tion can be derived from our information. The information given does
documentation@boschrexroth.de not release the user from the obligation of own judgment and verifica-
www.boschrexroth.de tion. It must be remembered that our products are subject to a natural

process of wear and aging.
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