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Our mission is to be the best
(as determined by our customers)
marketers, designers and manufacturers
of industrial electric motors, drives and
mechanical power transmission products.
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Our Strategy

To produce the highest quality, energy-efficient
products available in the marketplace and sell
them to a broad base of value-minded customers.

~ QpX Sp
\ % CxT

Vp = perceived Value Qp = perceived Quality Sp = perceived Service
C =Cost T =Time
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Baldor Industry Solutions T Greenville, SC

AC Motor Family
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Baldor Industry Solutions T Greenville, SC

Aggregate, Cement, and Sugar
Ports

Chemical, Oil, and Gas

Food, Beverage, and Pharmaceutical
Mining and Metals

Paper and Forest Products

Power Generation

Air Handling

Unit Handling

Water and Wastewater
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Motor Fundamentals
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Induction Motor Principles

Motor Performance Characteristics
Speed/Poles
Speed Torque Curve
Starting
Motor Efficiency
Motor Service factor and Temperature
Motor Standards

U NEMA MG-1

U IEEE 841
Application Considerations

U Hazardous Areas

U Operating Motors on Inverters
Common Failure Modes

Motor Components
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AC Induction Motor

A An electric motor is a device that converts electrical energy into
mechanical energy.

A The AC induction motor is the most common type of industrial motor.
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Induction Motor Principles
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Magnet Basics

All magnets have a North and
a South Pole

NnOppositeo pol
attract each other

~ . . Two Unlike Poles Together Attract
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Motors use this principle of
attraction and repulsion to _ i
rotate V' ,J iy

Twao Like Poles Together Repel
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Magnetic Propulsion
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Three Phase AC Power

Why 3 phases?

A It allows the most power
transfer with the minimum
number of conductors

A Three times the power
transfer of a single phase
system by adding only one
conductor

A The sum of all three phase
voltage at any instant of time
IS zero

1.0

Phase 1 Phase 2 Phase3

Time

120 120°
1 Cycle
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Adding 3 Phases Together: Rotating Magnetic Field

Balanced three-phase currents
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Speed of the Field Depends on Number of Magnetic
Poles formed when the motor is energized

Balanced three-phase currents . Space vectors
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A This example is a Two Pole motor (1 North + 1 South)

A For every cycle of current, the flux vector (magnetic
field) makes one revolution.

A Speed = 60 cycles * 60 sec = 3600 rpm
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More Poles = Slower Speed??

A Additional windings can be added to a motor to create additional
AMagnetic Pole Setso i n the motor

A Poles are always in PAIRS. 2, 4, 6, 8¢é.

A The speed of the rotating magnetic field in the stator is INVERSLY
proportional to the number of poles

RPM=—21"m4
Ne - mgv

2 3600

4 1800

6 1200
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Three Phase Induction Motor

A Three winding mechanically separated
by 120 degrees

A Three phase current in stator
produces a magnetic flux of constant
magnitude rotating at synchronous
speed

A Rotating flux ficutso
conductors causing EMF to be
i nduced in rotor bars

A EMF in shorted rotor bars induces
rotor current flow

C B

A By Lenzdéds | aw, the

rotor conductors creates mechanical

force
A Result is the rotor turns in the direction

of the magnetic field, trying to catch

up
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What is Torque?

Torque is a force applied at a distance from and
perpendicular to an axis.

1 Pound Force

Torque=1Ft X1Lb=1Ft-Lb
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Motor Performance Characteristics
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Motor Performance Characteristics

A Basic Characteristics
U Speed/ #Poles
U Horsepower
u Torque
U Speed Torque Curves
A Starting
A Efficiency
A Service Factor and Temperature
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Motor Speed

A The synchronous speed of an

induction motor: Synchronoug # of | Frequenc
Speed (RPM| Poles| y (Hz2)
RPM syn. = 120 x Hz 3600 5 60
# of poles 1800 4 60
A The difference between the 1200 6 60
synchronous speed and the actual 900 3 60

speedof t he rotor

720 10 60
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