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A.1

A.1.1

A.1.2

The SDB series of servo-amplifiers

SDB servo-amplifiers are single axis units used for regulating the speed of DC motors. The standard
configuration includes the following components:

- Card holder
- Servo-amplifier
Card-holder

Card holders are used for mechanical fixing and electrical connection of the servo-amplifier. They are made
up of a guide system, a mother board and a nameplate showing the connection diagram.

Servo-amplifier

These servo-amplifiers comprise slide-in modules in dual European format. They include all the functions
required for regulating DC motors.

There are three different types of servo-amplifier:

-SDB 5: Inom5A I max 10A P nom 800W
-SDB12: Inom125A Imax 25A P nom 2000W

- SDB 20: Inom 20A Imax 40A P nom 3200W

The main features of SDB servo-amplifiers are as follows:
- max. reference voltage: £ 10V
- max. tacho voltage: 100V
- operating temperature range: 0..45°C
- Power supply voltage: 50..160V DC or 3 x 40..115V AC 50/60Hz
- Smoothing condenser: 1000 pF / 250V

- Brief dissipation of braking energy: 900 W
- Speed regulation P I

- Current regulation P I
- 4- quadrant-PWM power stage

- Choice of speed regulation with either tacho control or armature voltage feedback with
I x R compensation, or armature current control

- Control range: > 1: 20 000 (with tacho)
- Control error: < 0,5 % of maximum speed

- Form factor: F < 1.01at rated current
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- Monitoring for:

I effective

Tache error

Short-circuit

Excess temperature

Current limitation as a function of motor speed
Limitation of bus voltage during motor braking

- LED disptay of operating condition:

Operational readiness
Tacho error

Excess current

Stand-by mode

Overheating

Dissipation of braking energy

- Front panel controls:

Gain

Peak current

Maximum effective current
Maximum speed

Offset

- Auxiliary functions:

Stand-by input, optoelectrically coupled (24V)

Two "Limit switch” inputs, optoelectrically coupled (24V)
Input for zero speed reference, optoelectrically coupled (24V)
Signal "Servo-amplifier ready" via relay contacts

Outputs + 15V for powering external circuits (e.g. speed reference potentiometers)

least 10 seconds.

A.2 IMPORTANT:

SDB servo-amplifiers incorporate dangerous voltages and currents. When the power is switched on adjustments may
only be made with the potentiometers on the front panel.

The servo-amplifier must not be removed from the print holder until the LED displays have been extinguished for at
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B.1 Calculation of DC supply voltage

The DC supply voltage to the amplifier is calculated from the following formula:

V DC = Ke x nmax + (Ra x Imax) + 5

VDC: DC supply voltage for the desired speed (V)

Ke: Motor voltage constant (V/min-1)
nmax: Maximum desired speed (min-')

Ra: Motor armature resistance ( Q)

I max: Maximum current (A), permissible at n max

5: Maximum voltage drop in servo-amplifier (V)

Motors with different voltage constants can be operated at the same supply voltage if the following conditions
are fulfilled:

- The supply voltage to the entire system must correspond with the highest motor voltage.
- The ratio of highest to lowest motor voltage must not exceed 50 %.

- The supply voltage to the entire system must not exceed the maximum no- load voltage of any motor.

B.2 Choice of servo-amplifier

The type of servo-amplifier to be used for any motor primarily depends on two main factors:

- The effective motor current for the required torque; this determines the effective minimum servo-amplifier
current.

The effective motor current determines the maximum torque transmittable by the drive shaft without time
limitation. :

- The peak motor current for the required maximum torque; this determines the minimum peak servo-amplifier
current.

The peak motor current determines the dynamics of the entire system, i.e. the positive and negative
acceleration or the ability to overcome starting torque.
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B.2.1

B.2.2

Minimum value for the effective servo-amplifier current

a) It should be possible to operate the motor at its rated current I ..

The effective servo-amplifier current I 4 must be larger than the rated motor current in this case.
b) The motor is operated at known speed and known torque.

The effective servo-amplifier current I ¢ is calculated as follows:

1
Ieff>"'-X(ML+MR+KAXn)

K
T

KT (Nm / A) torque constant
M (Nm) torque acting on the drive shaft

MR (Nm) frictional torque of motor

Ka (Nm / min-1) attenuation constant of motor

n (min-1) motor speed

If the frictional torque Mg of the motor is not known, between 2 and 5% of the rated current should be
assumed. if the motor attenuation constant KA is not known, it is generally suficient to increase the effective

current I ¢ by 10r2%.

Minimum value for servo-amplifier peak current

The maximum peak current of SDB servoamplifiers is twice the maximum effective current.
Two cases apply in practice:

a) e = 2  permits adequate dynamics.

by e =2 does not permit adequate dynamics.

The minimum peak current value for the servo-amplifier used must be larger than the maximum motor current.
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B.3

B.3.1

B.3.2

Calculation of power transformer capacity

The power transformer is characterized by its:

- windings
- voltage
- power capacity

Choice of windings

In order to keep the ripple content of the bus voltage as low as possible, a 3-phase transformer has to be
used. The primary winding is generally star connected (the neutral conductor of the mains is connected to the
star point), with tappings at + / - 5%. With a view to a furure increase of the European line voltage, another
tapping at +10% is recommended. The secondary winding is delta connected.

The primary and secondary windings can be separated from each other by grounded screening.

The transformer housing must likewise be grounded.

Calculation of secondary voltage
The AC voltage for the servo-amplifier is calculated from the DC voltage according to the following formula:

Uett Transt = Ypc X 0.7

For multiple axis servo-systems the current used for power calculation comprises the sum of the rated motor
currents. In many cases, however, the motors do not operate simultaneously at rated current; this has to be
taken into account in the transformer design.

Since the transfomer charges a condenser via a rectifier, cos @ is negligible.

P Transt = Upc X £ I motor

In order to limit charging current peaks when switching on, the transformer must have a short-circuit voltage
of:
Uk 24 %
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B.4

B.4.1

B.4.2

B.4.3

Calculation of smoothing choke

The form factor of the current must not exceed 1.01 at rated voltage.

The form factor depends on the inductivity of the motor.If the self-inductance of the motor is not sufficient to
ensure a form factor of 1.01, a smoothing choke must be connected in series with the motor. Smoothing
chokes depend on current, frequency and inductance.

Calculation of current

This calculation is based on the rated motor current. Smoothing chokes must be designed, however, so that
they can be loaded for 10 seconds at twice the rated current.

Operating frequency

The material used for manufacturing smoothing chokes depends on the respective operating frequency.
The operating frequency of the SDB series is 18 kHz.

Minimum inductance

The total inductance {motor or motor with smoothing choke) for ensuring a form factor of 1.01 is calculated
from the following formula:

The smoothing choke inductance is derived from the above formula and the self-inductance of the motor:

Lehoke = Lnin - Lot
Example:
Lmot=1mH Unom = 100V I ="5A
100
Lmin = - x 0.093 = 1.86 mH
5
LChOke =186 -1 = 0.9 mH
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