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Acceleration

The change in velocity as a function of time.
Acceleration usually refers to increasing velocity and
deceleration describes decreasing velocity.

Amblent Temperature

The temperature of the cooling medium, usually air,
immediately surrounding the motor or another
device.

Amplifier

Electronics which convert low level command
signals to high power voltages and currents to
operate a servo motor.

Brushless Servo Drive

A servo drive used to control a permanent magnet
synchronous AC motor. May also be referred to as
an AC Servo Drive,

Drive

This is the electronics portion of the system that
controls power to the motor.

Drive, Analog

Usually referring to any type of motor drive in which
the input is an analog signal.

Drive, Servo

A motor drive which utilizes internal feedback loops
for accurate control of motor current and/or velocity,

Efficlency .
The ratio of output power to input power.

Encoder, Absolute

A digital position transducer in which the output is
representative of the absolute position of the input
shaft within one (or more) revolutions. Qutput is
usually a parallel digital word.

Encoder, Incremental

A position encoding device in which the output
represents incremental changes in position,

Encoder, Marker

A once-per-revolution signal provided by some
incremental encoders to specify a reference point
within that revolution. Also known as Zero
Reference signal or index pulse.

Encoder Resolutlon

A measure of the smallest positional change which
can be detected by the encoder.

Feedback

A signal which is transferred from the output back to
the input for use in a closed loop system.

Following Error

The position error during motion resulting from use
of a position control loop with proportional gain
only.

Friction

A resistance to motion caused by surfaces rubbing
together. Friction can be constant with varying
speed (coulomb friction) or proportional to speed
(viscous friction) or present at rest (static friction).

Full Load Current

The armature current of a motor operated at its full
load torque and speed with rated voltage applied.

Full Load Speed

The speed of 2 motor operated with rated voltage and
full load torque.

Galn

The ratio of system output signal to system input
signal, The control loop parameter that determines
system performance characteristics,

G-1
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HP: Horsepower

One horsepower is equal to 746 watts. Since

Power = Torque x Speed, horsepower is a measure of
2 motor's torque and speed capability (e.g. a 1 HP
motor will produce 35 Ib-in. at 1800 rpm).

I/0: Input/Output

* The reception and transmission of information
between control devices. In modern control systems,
/O has two distinct forms: switches, relays, etc.,
which are in either an on or off state, or analog
signals that are continuous in nature such as speed,
temperature, flow, etc.

Inertla

The property of an object to resist changes in
velocity unless acted upon by an outside force.
Higher inertia objects require larger torques to
accelerate and decelerate, Inertia is dependent upon
the mass and shape of the object.

Inertial Match

An inertial match between motor and load is
obtained by selecting the coupling ratio such that the
load moment of inertia referred to the motor shaft is
equal to the motor moment of inertia,

Inrush Current

The current surge generated when a piece of
equipment such as a servo amplifier is connected to
an AC line. This surge is typically due to the
impulse charging of a large capacitor located in the
equipment.

Instabliity

Undesirable motion of an actuator that is different
from the command motion, Instability can take the
form of irregular speed or hunting of the final rest
position.

Limits

Motion control systems may have sensors called
limits that alert the contro} electronics that the
physical end of travel is being approached and that
motion should stop.

Loglc Ground

An electrical potential to which all control signals in
a particular system are referenced,

G-2

Loop, Feedback Control

A control method that compares the input from a
measurement device, such as an encoder or
tachometer, to a desired parameter, such as a
position or velocity and causes action to correct any
detected error. Several types of loops can be used in
combination (i.e. velocity and position together) for
high performance requirements.

Master Slave Motlon Control
A type of coordinated motion control where the

master axis position is used to generate one or more
slave axis position commands.

Motor, AC

A device that converts electrical alternating current
into mechanical energy. Requires no commutation
devices such as brushes, Normaily operated off
commercial AC power. Can be single or multiple
phase.

Osclilation
An effect that varies periodically between two values,

PLC

Programmable Logic Controller. Also known as 2
programmable controller, these devices are used for
machine control and sequencing,

Power i

The rate at which work is done. In motion control,
Power = Torque x Speed.

Pulse Rate

The frequency of the step pulses applied to a step-per
motor driver. The pulse rate divided by the
resolution of the motor/drive combination ( in steps
per revolution) yields the rotational speed in
revolutions per second.

Rampling

The acceleration and deceleration of a motor. May
also refer to the change in frequency of the applied
step pulse train,

Rated Torque

The torque producing capacity of a motor at 2 given
speed, This is the maximum continuous torque the
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motor can deliver to a load and is usually specified
with a torque/speed curve.

Regeneration

The action during motor braking, in which the motor
acts as a generator and takes kinetic energy from the
load, converts it to electrical energy, and returns it to
the amplifier.

Repeatablity

The degree to which the positioning accuracy for a
given move performed repetitively can be duplicated.

Resolutlon

The smallest positioning increment that can be
achieved. Frequently defined as the number of steps
or feedback units required for a motor's shaft to
rotate one complete revolution.

Resolver

A position transducer utilizing magnetic coupling to
measure absolute shaft position over one revolution,

RMS Cuirent

Root mean square current. In an intermittent duty
cycle application, the RMS current is equal to the
value of steady state current which would produce
the equivalent resistive heating over a long period of
time,

Rotor

The rotating part of a magnetic structure. Ina
motor, the rotor is connected to the motor shait.

Servo Amplifier/Servo Drive

An electronic device which produces the winding
current for a servo motor, The amplifier converts a
low level control signal into high voltage and current
levels top produce torque in the motor.

Serve System

An automatic feedback control system for
mechanical motion in which the controlled or output
quantity is position, velocity, or acceleration. Servo
systems are closed loop systems,

Shunt Resistor

A device located in a servo amplifier for controlling
regenerative energy generated when braking a
motor. This device dissipates of "dumps" the kinetic
energy as heat,

Single Point Ground

The common connection point for signal grounds in
a control wiring environment.

Slew

In motion control the portion of 2 move made at a
constant non-zero velocity.

Speed Regulation

For a speed control system, speed regulation is the
variation in actual speed expressed as a percentage
of set speed.

Stitfness

Ratio of an applied force torque to change in position
for a mechanical system.

Stator

The non-rotating part of a magnetic structure, Ina
motor the stator usually contains the mounting
surface, bearings, and non-rotating windings or
permanent magnets.

Tachometer

An electromagnetic feedback transducer which
produces an analog voltage signal proportional to
rotational velocity. Tachometers can be either brush
or brushless.

Torque

The rotary equivalent to force. Equal to the product
of the force perpendicular to the radius of motion
and distance from the center of rotation to the point
where the force is applied.

Veloclty

The change in position as a function of time.
Velocity has both a magnitude and direction.
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Abbreviations, 2-2 DC Bus Voltage, 2-6,2-12
AC Input Voltages, 2-6 Dynamic Bus Discharge, 1-6
AC Line Voltages, 2-11 Electrical Connections, 2-4
AC Input Voltages, 2-6
Adjustments, 4-3 BDS4/5 1/0, 2-8
Application Dependent, 4-3 External Regen Resistors, 2-6
Balance, 4-3 Grounding Scheme, 2-5
Command Scale, 4-3 Main DC Bus Voltages, 2-6
Current Limit, 4-4 Motor, 2-10
Current Sensor Offset, 4-4 PSR4/5 Fault Output, 2-6
Design Tolerance, 4-3 Recommended Torque, 2-5
Factory Only, 4-6 Unregulated DC Voltages, 2-6
Motor System Resolver Alignment, 4-4
Resolver Excitation, 4-4 Electrical Noise, 4-2
Response, 4-3
Set-Up, 4-3 Enclosures, 2-3

Stability, 4-4
Environmental Considerations, 2-3

Assembly, 2-3
Mounting, 2-3 External Regeneration Resistor(s), 2-4

Mounting External Regen, 2-4
Fault Diagnostics, 1-4

Autotransformers, 4-2

Fault Output Contact, 2-6
B Series, 1-1

Features, 1-1
BDS4 Input/Output, 2-8

. Field Serviceability, 5-1

BDS4 vs, BDS4V vs, BDS4A, 2-2

Fuses, 6-1
BDS4-COMP, 1-2

Grounding Integrity, 4-2
Bold text, 2-2

Grounding Scheme, 2-5
Capitalized Text, 2-2

Humidity, 2-3
Caution, 2-1

Initial Start-Up, 3-1
Compensation, 1-2

Input/Output, BDS4, 2-8
Connector Kits, see Appendix C

Inspection, 2-2

Conventions, 2-1
Installation, 2-1
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Installation Checklist, 2-10

Motor and Resolver Wiring, 2-11

AC Lines Voltages, 2-11

DC Bus Voltages, 2-12
Installation Requirements, 2-2
Interchanging BDS4's, 5-1
Maintenance, 4-1

Microprocessor, 1-4

Model Numbering Scheme, 2-2,
also see Appendix B

Motor Connections, 2-10

Mounting, 2-3
Mounting Combinations, 2-3

NEC, 2-2
Note, 2-1
Operating Temperature, 2-3
Operation, 3-1
Options, see Appendix E
Periodic Maintenance, 4-2
Ventilation, 4-2
Grounding Integrity, 4-2
Power Up/Down Sequencing, 1-5
Preventative Maintenance, 4-1
Transient Voltages, 4-1
Surge Current, 4-1
Electrical Noise, 4-2
Radio Frequency Energy, 4-2
Product Description, 1-1
PSR4/5 vs. PSR4/54A, 2-2
Radio Frequency Energy, 4-2
Recommended Spare Parts, 6-1

Reset Procedures, 5-4

Resolver Wiring, 2-11

Safety information, 2-1
Safety-Alert Symbols, 2-1

Sequence of Operations, 3-1
Shunt Regulator, 1-2
Soft-Start, 1-2

Spare Parts, 6-1
Ordering Instructions, 6-3

Specifications, see Appendix D

Static Sensitive, 2-2

Status LED's, 5-2

Storage Temperature, 2-3

Surge Current, 4-1

Symptoms and Corrections, 5-2

System Description, 1-1

Test Limits, 1-2

Test Limits Sheet, 2-9

Theory of Operation, 1-2
Brushless DC Motor, 1-5
Power Supply Module, 1-2
Servo Amplifier Module, 1-4

Thermal Overload Protection, 2-5

TL, 1-2

Tools, see Appendix C

Torque Angle Control, 1-1

Torque for Electrical Connections, 2-5

Transformers, 4-2

Transient Voltages, 4-1

Troubleshooting, 5-1

Typical System Diagram, 1-6

UL, 2-2
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Underlined Text, 2-2
Unpacking, 2-2

Unregulated DC Voltages, 2-6
Ventilation, 4-2

Warmning, 2-1

Warranty Information, see Appendix A







