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WARRANTY

ARPAC warrants the equipment of its manufacture to be free from defective material or
workmanship for a period of one year from date of shipment from the factory, provided
that:

1. Such equipment is given normal and proper usage.

2 1t is still owned by the originai purchaser.

3. The equipment has been operated in accordance with generally approved practice
and in accordance with ARPAC’s instructions.

4. No repairs, alterations, or replacements have been made by others without
ARPAC’s written approval.

The purchaser shall notify ARPAC immediately of any defective parts and ARPAC shall
take corrective action. If such correction requires the replacement of a defective part or
parts, ARPAC will supply them F.O.B. the factory.

ARPAC shall in no event be held liable for damage or delay caused by defective parts and
will not accept any charges for work performed by purchaser in making adjustments or
repairs to the equipment unless such work has been authorized in writing by ARPAC.

Any equipment or component not of ARPAC's own manufacture is sold under whatever
warranty is provided by the maker, to the extent ARPAC is able to enforce such warranty.
Such items are not warranted by ARPAC in any way.

When components are sold to be assembled in combination of purchaser's design, the
warranty shall be limited to each separate component and shall not apply to any
combinations or components.

ARPAC's liability (except as to title) arising out of the supplying of the equipment shall in
no case exceed the purchase price of the said equipment. ARPAC makes no guarantee
or warranty, expressed or implied, other than as stated above.

ARPAC factory trained, qualified technical services personnel are available for start-up
and instructional assistance. If the customer does not utilize ARPAC personnel for this
function, ARPAC is only liable for replacement of defective parts, not for labor or
expenses necessary to adjust any problems out in the field.

ARPAC personnel are available for ARPAC equipment training either on-site/hands on or
in classroom environment, supported by visual aid and literature to be administered under
a separate purchase order.

ARPAC GROUP - 9511 West River Street, Schiller Park, IL 80176 + PHONE: (847) 678-3034 + www.arpacgroup.com
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Introduction
This manual is an operations and maintenance manual for THE ARPAC® GROUP
packaging equipment. Use this manual if you are responsible for using, operating and/or
maintaining the equipment. It is organized in a manner that can be easily understood by
personnel with reasonable experience. This manual is designed to provide clear and simple
explanations of safety, daily operating procedures, troubleshooting guidelines and

descriptions of machine parts and controls.

If operated and maintained correctly, this machine is designed to provide the user years of
trouble-free service. It combines up-to-date, state-of-the art technology as well as ARPAC's

enormous experience in the area of packaging systems.

Using this manual

The following features help make this manual simple to use:

Construction
The binder on this manual is attractive enough to sit on the shelf in the office, yet rugged
enough to bring into the shop. Tabbed dividers separate the sections of this manual,
providing quick access to a specific area of the text.

Text Notations
The titles at the top of every page provide a quick reference as to which section the
manual is opened to.

Graphical Notations
Manuals for older equipment may contain some old style graphical notations as well as

the following current graphical notations.

NOTE: Contain additional information to assist personnel in the
operation of this machine.

DANGER: Warn the user of possible personnel and/or equipment
hazards in the operation and maintenance of this machine.

ARPAC GROUP - 9511 West River Strest, Schiller Park, IL 60176 « PHONE: (847) 678-0034 » www.arpacgroup.com
1-1
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Manual Design

This manual is organized into the following sections:

Warranty

- Machine Layout Drawing

- Table of Contents
1 Introduction

2 Safety

3 Mechanical
Sub-Assemblies

4 Operator Controls

5 Operating Procedures

6 Troubleshooting

(Continued on the next page)

This is the standard ARPAC warranty provided
with new equipment,

The layout drawing provides a visual index of this
manual. Use the layout drawing to find

information on individual assemblies.
The table of contents is a directory of this manual.
This section explains how to use the manual.

Describes the safety precautions that should be
followed when working with, on or around the
equipment.

Describes the features of the individual
mechanical assemblies and their function. It also
provides a brief overview of the interaction of
these  assemblies with other machine

components.

Explains the purpose and location of all the

controls used to operate the machine.

This section is dedicated to the operator. It
describes in detail step-by-step procedures for
starting, stopping and operating the equipment
including such operator functions as changeovers

and correcting minor setup problems.

This section was designed to help the operator
and the maintenance personnel understand and
resolve any possible problems with the machine.
Abnormal running conditions and error messages

are covered in the troubleshooting section.

ARPAC GROUP - 9511 West River Street, Schiller Park, IL 60176 « PHONE: (847) 678-9034 » www.arpacgroup.com
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Manual Design

7 Maintenance

8 Glossary of Terms

9 Service Information

10 Mechanical Assembly
Drawings

11 Electrical Information

12 Vendor Information

Explains the tasks the operator and the qualified
maintenance person should do in order keep the
machine in top running condition. It also gives
some brief descriptions of how to repair minor

problems.

This section contains words that pertain to the
equipment, which the operator may not be familiar
with.

This section contains an overview of ARPAC’s
service. Included are a field service policy,
installation policy and parts ordering information

with an order form.

The mechanical assembly drawings are the prints
for all of the major assemblies on your machine

with the complete mechanical bill of material.

Detailed information on the machine’s electrical
engineering. Included are electrical schematics

and complete electrical bill of material.

Here you will find manufacturer's manuals for

certain components.

ARPAC GROUP - 9511 West River Street, Schiller Park, IL 60176 » PHONE: {847) 678-9034 + www.arpacgroup.com
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SECTION 2

Safety

2-1  Safety Information
2-1  Personnel Instructions
2-2  Energy Hazards
2-3  Guarding and Doors
2-3  Interfacing Equipment
2-4  Warning Labels
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Safety Information
Every effort has been made by ARPAC to provide you with a safe machine. This section
describes the safety precautions that should be taken when working with, on or around the
equipment. It is essential that machine operators and maintenance personnel follow the

safety information below.

Personnel Instructions
All personnel working around or coming into contact with the equipment must be
instructed to keep their hands and other parts of their person and clothing clear of all

moving parts.

Equipment must not be operated if any safety devices, including guards and doors are

removed, disconnected or damaged.

Personnel shall not reach into the equipment for any reason, including maintenance,
adjustment or clearing of jams, while the equipment is in the cycle mode. The cycle
mode stops when the guard doors are opened or when the cycle stop button is pressed.
This process may take a couple of seconds. Do not reach into the machine until the

machine has stopped.

Before any person reaches into the equipment for maintenance or adjustment, air and
electrical power shall be turned off using lockable shutoffs provided. The clearing of jams

may be done while the machine is turned on, but not while in the cycle mode.

Anyone entering the machine for maintenance, troubleshooting or any procedure
entailing the removal of guards or performing work at any point of operation, shall be

required to observe all applicable lockout/tagout requirements.

NOTE: Because companies tend to tailor the lockout/tagout program
to their specific needs, we advise all users to refer to their company's
procedure manual.

ARPAC GROUP - 9511 West River Street, Schiller Park, IL 60176 » PHONE: (847) 678-9034 + www.arpacgroup.com
2-1
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Safety Information
Energy Hazards

Guard doors are equipped with electrical interlocks. When opened they interrupt the air
supply and de-energize all outputs to the motion control devices on the wrapper. They
do not shut off the main drive motor, the seal bar temperature controller or any of the

tunnel functions.

Before any person reaches into the equipment for maintenance or adjustment, air and
electrical power shall be turned off using lockable shutoffs provided. The clearing of jams
may be done while the machine is turned on, but not while in the cycle mode.

Cycle stop buttons do not de-energize any circuits.
Emergency stop push buttons shut off power to the control circuit, the seal bar, all
motors, the master air supply regulator and the tunnel. They do not shut off power to the

programmable controller.

DANGER: Machine devices may move when the air is turned on or
off, when the electrical power is turned on or off or when the guard
doors are opened or closed.

Heat is used to seal and shrink the film and apply adhesives, including heat seal type
labels and glue. After shutting off the power, seal bar components, the tunnel, label

applicators and glue units may remain hot to the touch for an hour or maore.

DANGER: Do not clean a hot tunnel!! When cleaning the machine
or any components, use only non-flammable cleaning materials.
Flammable and/or aerosol cleaners may ignite or explode when
coming into contact with the hot tunnel. This is extremely hazardous
to your health.

ARPAC GROUP - 9511 West River Street, Schiller Park, IL 60176 » PHONE: {847) 678-9034 * www.arpacgroup.com
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Safety Information
Guarding and Doors
Equipment must not be operated if any safety devices, including guards and doors are

removed, disconnected or damaged.

Guard doors are equipped with electrical interlocks. When opened they interrupt the air
supply and de-energize all outputs to the motion control devices on the wrapper. They
do not shut off the main drive motor, the seal bar temperature controller or any of the

tunnel functions.

Personnel shall not reach into the equipment for any reason, including maintenance,
adjustment or clearing of jams, while the equipment is in the cycle mode. The cycle
mode stops when the guard doors are opened or when the cycle stop button is pressed.
This process may take a couple of seconds. Do not reach into the machine until the

machine has stopped.

Anyone entering the machine for maintenance, troubleshooting or any procedure
entailing the removal of guards or performing work at any point of operation, shall be

required to observe all applicable lockout requirements.

NOTE: Because companies tend to tailor the lockout/tagout program
to their specific needs, we advise all users to refer to their company's
procedure manual.

DANGER: Machine devices may move when the air is turned on or
off, when the electrical power is turned on or off or when the guard
doors are opened or closed.

Interfacing Equipment
Observe all applicable codes when interfacing this equipment to other equipment.
Specific attention must be paid to any pinch points that may be created and the
prevention of an unintended restart of the equipment when the electrical interlocks shut it

down.

ARPAC GROUP - 9511 West River Street, Schiller Park, IL 60176 « PHONE: (847) 678-8034 « www.arpacgrotp.com
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Warning Labels

WATCH
YOUR HANDS

[\

KEEP
HANDS
. AWAY

KEEP HANDS gun” )
AWAY FROM
ROLLERS

/\DANGER
-— @

HIGH VOLTAGE

Entry by authorized
personnel only.

~_ WATCH YOUR
>, HANDS AND
Nt FINGERS

{Continued on the next page)

This label indicates a pinching device (i.e.,
canopies or doors).

This label indicates a clamping pinch point
(i.e., diverter).

This label indicates a spring-loaded pinch
point (i.e., pinch rollers).

This label indicates high voltage.

This label indicates a cutting device (i.e.,
knife).

ARPAC GROUP - 9511 West River Street, Schiller Park, IL 60176 « PHONE: (847) 678-9034 » www.arpacgroup.com
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Warning Labels

BEFORE CLEANING This label indicates unseen energy

OR SERVICING hazards (i.e., electrical or pneumatic).
DISCONNECT
POWER SUPPLIES

CAUTION This label indicates the necessity of. re-

UNL%gS“gATFmJERDS installing guards and covers after cleaning
OR DEVICES or maintenance of the machine.
ARE B PLACE AXD PROPERLY ADJUSTED
KEEP HANDS
AWAY This label indicates a solid pinch point {i.e.,
FROM gear or sprocket).
MACHINERY

. . This label indicates mechanical moving

KEEP HANDS
QUT OF cylinders).
MACHINERY

parts (i.e., carriage, chains, sprockets and

-

This label indicates that no product shouid
be left in the tunnel. Any fallen products
should be removed from the tunnel

immediately.

(Continued on the next page)

ARPAC GROUP - 9511 West River Street, Schiller Park, L. 60176 « PHONE: {847) 678-8034 « www.arpacgroup.com
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Warning Labels

rF== s = ==

DANGER

| AVOID CONTACT WITH MOVING BELT |

Do not touch any belt when i Is in motion. Keep hands, feet,
hair, clothing, Jewelry, and tools off maving belt. K hands, feet,

I halr, clothing, jeweiry or tools are caught between the roflars, I
STOP THE MACHINE IMMEDIATELY. The balt has high tensile
strength, will not stretch, and can cause injury.

I Use only belts as recommended by conveyor or machine I
manufacturer.

I THIS BELT IS NOT FIRE RESISTANT I
Bolt may burn Iif ignited. Avold breathing fumes. Dispose of
any food products that came into contact with bumed area

I of the belt. Use belts only in conjunction with adaquate fire I
suppression systems, I bait ignites, STOP THE MACHINE
IMMEDIATELY, extinguish any fire, and ventilate ares

I thoroughly. I

CAUTION:

IT IS THE RESPONSIBILITY OF THE INSTALLER OF THIS AND ANY
ADJQINING EQUIPMENT TO INSURE THAT NO PINCH POINTS ARE
CREATED. IN MANY INSTALLATIONS, A POP-OUT ROLLER MAY
FROVIDE SUFFICIENT PROTECTION.

POTENTIAL PINCH POINT:

PRODUCT FLO%
T——="""", POP-0UT ROLLER

ARPAC CONVEYOR --L /
USER CONVEYOR

This label indicates the presence of moving
conveyor belts, which may be moving

through the tunnel.

This label indicates a downstream pinch
point {equipment connecting to the exit

conveyor),

ARPAC GROUP - 9511 West River Street, Schiller Park, IL 60176 « PHONE: (847) 678-9034 » www.arpacgroup.com
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SECTION 3
Mechanical Sub-Assemblies
3-1  Shrink Tunnel
3-3  Tunnel Blower
3-4  Tunnel Conveyor

ARPAC GROUP . 9511 West River Street, Schiller Park, IL 60176 « PHONE:

(847) 678-9034 « WWw.arpacgroup.com
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Mechanical Sub-Assemblies

wiecnaniedl o, f oS - =

This section gives a brief overview of the equipment and its functions, under normal

production conditions. See the machine layout in the front of this manual.

Shrink Tunnel

The tunne! has a mesh belted conveyor, multiple heater elements, a drive motor and
blower motors. The tunnel shrinks the film around the product without adversely
affecting the product in any way. The film must not only properly contain the product,

but it must be aesthetically acceptable as well.

Control Panel

Shrink Chamber

Viewing Window

Tunnel Curtains

Mesh Belt

Locking Casters

The tunnel drive motor, located under the tunnel, drives the main tunnel conveyor belt.
It is important that the products are spaced properly going through the tunnel for

proper airflow around the product and even shrinking of the film.

DANGER: The tunnel and some of its parts can become
extremely hot. Do not aliow anything, with the exception of the
product, to enter the tunnel while it is turned on. This includes
your body parts. Do not clean a hot tunnel!!! When cleaning
the machine or any components, use only non-flammable
cleaning materials. Flammable and/or aerosol cleaners may
ignite or explode when coming into contact with the hot tunnel.
This is extremely hazardous to your health.

(Continued on the next page)

ARPAC GROUP - 9511 West River Street, Schiller Park, IL 60176 » PHONE: (847) 678-0034 » www.arpacgroup.com
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Shrink Tunne])

It is also important that the products are spaced after the tunnel, as the film will be
somewhat tacky and if the products touch the film wrapped around them may become
damaged.

Use the tunnel belt speed dial to change the speed of the conveyor belt. The speed of
this conveyor should be set slightly faster than the conveyor feeding it. This prevents
shingling and/or tipping of the products as well as it keeps them spaced properly.
When adjusting the speed of the tunnel conveyor the operator must also adjust the
temperature of the tunnel. It is important to operate this conveyor at the slowest
acceptable speed to get the job done, as the faster the conveyor runs the higher the
tunnel temperature must be kept.

The main tunnel conveyor belt is a mesh belt. Adjustable shaft collars are used to
adjust the belt tracking. The drive roller is knurled to decrease slipping and increase
tracking ability. The belt take-up for this conveyor is located at the end of the tunnel.

This tunnel heats the product with forced air type heat. Upper and lower calrods
supply the heat and upper and lower fans move the air around inside the shrink
chamber. They do not circulate the air through any type of duct work. This controlled
environment ensures a consistent uniform shrink on each package. Tunnel curtains

are used to contain the heat within the shrink chamber.

A selector switch on the main control panel controls the power to each fan. This
allows the operator to use any combination of the fans in order to adjust the shrink for
each package.

One thermocouple mounted inside the tunnel supplies the temperature feedback to
the temperature controller. This thermocouple allows for accurate temperature control

of the tunnel.

NOTE: It is important to clear any jams very quickly, as any product
left in the tunnel could be meited or damaged. The tunnel
temperature should never exceed 450° Fahrenheit.

ARPAC GROUP - 9511 West River Street, Schilier Park, IL 60176 « PHONE: (847) 678-9034 « WWW.BIDacgroup.com
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Shrink Tunnel

Tunnel Blowers

The tunnel blower is an electrically controlled radial blower. There are multiple
blowers, one located at the top of the tunnel and two undemeath. The purpose of

the blower is to circulate heated air around the film wrapped bundies as they travel

through the tunnel.

Blower Motor

| Blower Shaft
(Behind Bracket)

Heater Element
(inside Tunnel})

Calrod Heating
Element

Blower Fan

A thermocouple, mounted inside the tunnel for temperature, sends feedback to the
temperature controller on the main control panel. This thermocouple allows for

accurate temperature control of the tunnel.

ARPAC GROUP - 9511 West River Street, Schiller Park, 1L 60176 * PHONE: {847) 678-9034 * www.arpacgroup.com
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Shrink Tunnel

Tunnel Conveyor Belt

The tunnel conveyor belt is a laced mesh belt designed to allow for the even
shrinking of film around the product.

Tunnel Curtains

Tunnel Belt

As the film-encased product passes through the shrink tunnel, the heat is circulated
around them from the top and bottom fans. The heat causes seal seams to be
pulled underneath or to the sides of the product.

The tunnel drive motor, located under the tunnel, drives the tunnel conveyor belt.
A dial located on the main control panel is used to adjust the speed of the belt.
When adjusting the speed of the conveyor the operator must also adjust the tunnel

temperature to ensure a uniform shrink of the film around the product.

The speed of this conveyor should be set slightly faster than the conveyor feeding
it. This prevents shingling and/or tipping of the products as well as it keeps them
spaced properly. It is also important that the products are spaced after the tunnel,

as the fim will be somewhat tacky and if the products touch the film wrapped
around them may become damaged.
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SECTION 4
Operator Controls

4-1  Main Power Disconnect

4-1 Emergency Stop Push-Pull Button
4-1 Power On Push Button

4-2 Fan Selector Switch

4-2 Temperature Controller

4-2 Tunnel Belt Speed Dial
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Operator Controls

This section explains the purpose and location of all of the controls used to operate the
machine.

Main Power Disconnect

The main power disconnect supplies the main high voltage (typically
240 or 480 volts) to the machine. Itis typically mounted on the main
control cabinet. It is extremely important that anyone coming in
contact with the machine knows where this switch is and knows how
to use it.

DANGER: This device controis electrical energy
which is extremely hazardous and could cause
serious injury or death.

Emergency Stop Push-Pull Button

Each emergency stop button will shut down all electrical devices.
There is sometimes more than one emergency stop button. One is
located on the main control panel. Others if necessary are
strategically placed on the machine.

EMERGENCY ]

DANGER: To avoid an explosion or fire hazard,
remove any product left inside the tunnel when an
emergency stop button is pressed.

Power On Push Button

The power on button supplies power to the main drive motor, the
control circuitry and the heater elements. It is located on the main
control panel.

DANGER: To avoid personnel injury, always
check around the machine before pressing this
push button. Keep clothing and body parts clear
of all machinery.
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Operator Controls

Fan Selector Switch

M.
 Low H"IG‘H"“ The fan selector switch controls the speed of the designated fans,
. located inside the tunnel. These switches are located on the main
control panel.
Temperature Controller
The temperature controller controls and displays the temperature of
the oven.
N
Tunnel Belt Speed Dial
The tunnel belt speed dial controls speed of the tunnel belt. When
the speed of the tunnel belt is changed the oven temperature must
also be changed. It is important to operate the tunnel at the slowest
speed to adequately shrink the film.
..
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SECTION 5

Operating Procedures

5-1  Startup and Shutdown Procedure Descriptions
5-2 Initial Startup
$5-3 Emergency Shutdown
5-3 Long Term Shutdown
5-4 Product Setup Procedures
5-4  Product Setup Chart
9-5  Machine Temperatures
5-6 Adjustments
9-6  Tunnel Conveyor Speed
9-6  Tunnel Blower Fan Speed
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Operating Procedures

This section provides information on machine operating procedures. Operators as well as
maintenance personnel should make themselves familiar with these operating

procedures.

Startup and Shutdown Procedure Descriptions

Initial Startup
Applies to the first time the machine is run and the initial startup of each shift or day

and after an emergency stop has been initiated.

Emergency Shutdown
Applies to times when the machine needs to be shut down immediately. This
includes all times when personnel or the equipment are in danger of being

damaged.

Long-Term Shutdown
Applies to times when the machine will be shut down completely, such as

overnight, weekends, or to perform changeover procedures.
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Initial Startup

Applies to the first time the machine is run and the initial startup of each shift or day

and after an emergency stop has been initiated.

NOTE: If the wrapper is attached to a shrink tunnel, start the
tunnel before starting the wrapper. Tunnels generally take
longer to heat up.

Pre-Start Inspection

1. Make sure the machine and the area around the machine is clear of all products

and any other items not directly related to the normal operation of the machine.
2. Inspect the tunnel’s insides and belt for film and any other debris.
3. Ensure that the castors are locked in position.

4. Ensure any and all persons in the area of the machine are aware the machine is

about to start.

Startup

1. Place the main power disconnect switch to the ON position.

2. Make sure the emergency stop button is pulled out.

DANGER: Be aware while working with the machine during
this time. There are many possibly hazardous moving parts,
including chains and sprockets.

3. Press the power on button. This will turn on the tunnel heating elements, as

well as the tunnel blower motors and the tunnel drive motor.
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Emergency Shutdown

Applies to times when the machine needs to be shut down immediately. This includes

all times when personnel or the equipment are in danger of being damaged.

DANGER: When the emergency stop push-pull button is pressed
the machine will stop immediately. in most cases product will stop
in a hot tunnel. It is very important to remove the products from
the tunnel as soon as possible. Products left in a hot tunnel for
any length of time will be damaged and depending on the contents
may explode.

1. Press any emergency stop push-pull button.
2. Take care of the emergency situation and remove product from the tunnel as

soon as possible.

Long-Term Shutdown

Applies to times when the machine will be shut down completely, such as overnight,
weekends, or to perform changeover procedures.

1. Make sure all products have exited the tunnel.

2. Press the emergency stop push-pull button to stop the conveyor belt.

3. Place the main power disconnect switch to the OFF position.
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Product Setup Procedures

Product Setup Chart

The following information is used when changing the machine to run from one

product to another.

Product Program # l J

Product Number

Product Description

Product Width

Product Length

Product Height

Top Center Fan

Bottom Entrance Fan

Bottom Exit Fan

Tunnel Conveyor Speed

Tunnel Temperature

NOTE: The measurements on this chart are approximate.
Adjustments may need to be made for actual set up of the machine.
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Product Setup Procedures
Machine Temperatures 3

Temperature controllers typically control the temperature for the seal bars and

tunnel heaters.
To change the preset temperature setting:

1. Press the mode button until the set point indicator light turns on.
2. Press the increase or decrease button until the desired temperature is

reached.
3. Press the mode button twice to return to the actual temperature screen.

To change the alarm temperature setting:

1. Press the mode button until the alarm indicator light turns on.

2. Press the increase or decrease button until the desired temperature
variance is reached.

3. Press the mode button once to return to the actual temperature screen. o

Set Point Main Screen

Alarm Setting Increase Button

Mode Button Decrease Button
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Adjustments

Tunnel Belt Speed

The speed of the tunnel belt can be adjusted by using the belt speed dial on the
operator control panel. It is important to run the tunnel at the siowest possible

speed in order to achieve the best possible shrink around the product.

Tunnel Blower Fan Speed

The speed of the tunnel blower fans can be controlled using the selector switches
on the main control panel. Typically, when running light product, it is suggested to
run the fans at a low speed. If the film is not shrinking properly and the product is
heavy enough try using the high speed.
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Troubleshooting

This section was designed to help the operator and the maintenance personnel understan3
and resolve any possible abnormalities with the machine.

Abnormal Running Conditions

The following section covers problems that may occur during the use of the machine.

Poor Shrink or No Shrink
The film does not shrink fo the product as desired, or does not shrink at all.

POSSIBLE CAUSE SOLUTION

Temperature too low. Increase temperature using temperature controller.

Tunnel conveyor speed Adjust the speed of the tunnel conveyor using the tunnel

too fast. conveyor speed dial.

Tunnel fans set to low Adjust the speed of the tunnel fans using the speed selector
speed. switches.

Tunne! blower(s) not Check for overload. Correct problem or reset as necessary. 3
running. '

Check for loose connections. Replace as necessary.

Inspect tunnel blower motor(s). Replace as necessary.
Cooling blower or other
fan in plant blowing Reposition blowers or fans.
cooled air into tunnel.

ARPAC GROUP « 9511 West River Street, Schiller Park, IL 60176 « PHONE: (847} 678-9034 » www.arpacgroup.com
6-1



Abnormal Running Conditions

Poor Shrink or Too Much Shrink
The film shrinks too much or burns the film.

POSSIBLE CAUSE

SOLUTION

Tunnel temperature too
high.

Tunnel conveyor speed
too slow.

Tunnel fans set to low
speed.

Tunnel blower(s) not
running.

Reduce the tunnel temperature using the temperature
controlier.

Adjust the speed of the tunnel conveyor using the tunnel
conveyor speed dial.

Adjust the speed of the tunnel fans using the speed selector
switches.

Check for overload. Correct problem or reset as necessary.
Check for loose connections. Replace as necessary.

Inspect tunnel blower motor(s). Replace as necessary.

Poor Temperature Uniformity
Poor temperature uniformity causes the film to shrink inconsistently on the package.

POSSIBLE CAUSE

SOLUTION

Incorrect temperature
setting in tunnel.

Loose connection.

Loose or open circuit on
heater element tray.

Incorrect air flow in
tunnel.

Adjust temperature on temperature controiler.
Check connection between thermocouple and temperature
controller. Correct as necessary.

Inspect the heater tubes and replace as necessary.

Adjust the speed of the tunnel fans.
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Abnormal Running Conditions

Tunnel Slow To Reach Temperature
Tunnel takes longer than usual to reach desired temperature.

POSSIBLE CAUSE

SOLUTION

Blown circuit breaker.
Loose connection.
Loose or open circuit on
heater element tray.

Tunnel blower not
running.

Cooling blower or other
fan in plant blowing
cooled air into tunnel.

Inspect circuit breaker. Correct as necessary.

Check connection between thermocouple and temperature
controller. Correct as necessary.

Inspect the heater tubes and replace as necessary.

Inspect circuit breakers and connections. Correct or replace
as necessary.

Inspect motor. Replace as necessary.

Reposition blowers or fans.
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SECTION 7
Maintenance

Preventive Maintenance
7-1 Preventive Maintenance Schedule

7-2  Preventive Maintenance Instructions
Corrective Maintenance
7-3  Belt Tightening and Tracking
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Maintenance

The most important for this or any other machinery is to keep the system clean. It is also 3
essential to make periodic inspections to detect small problem before they become big
problems. A clean, properly maintained machine enhances productivity. A little P.M. now

goes a long way in future system operation and machine reliability.

Preventive Maintenance

DANGER: The following procedures should only be done after the
machine has been turned off and allowed to cool down. Always
follow Lockout/Tagout procedures. Always wear safety glasses.

Preventive Maintenance Schedule

Daily Weekly Monthly
o Clean machine and o Lubricate bearings on
surrounding area tunnel beit conveyor
o Check emergency 3 Check for oil in
stop buttons for gearboxes Q
proper operations
a Inspect drive chains
2 inspect shrink tunnel and drive chain take-
ups
0 Inspect tunnel belt for
melted film and/or o Inspect bearing
damage conditions

a Replace worn or
damaged rollers

0 Inspect tunnel timing
belt and drive take ups

a Inspect tunnel curtains
for damage
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Preventive Maintenance

General Machine Maintenance
Time should be set aside daily for the cleaning of the machine and surrounding
work area. All the paper dust should be wiped or blown from the machine. All

excessive adhesives should be removed by wiping or scrapping.

DANGER: In some production and plant operations, machines
and equipment are routinely cleaned with high pressure sprays
and hoses. Care should be taken to prevent water from
entering electrical enclosures, motors, etc...

Conveyor Belts and Rollers

These should be cleaned daily or weekly depending on the application and
environment. For more information on cleaning conveyor belts, see the vendor

information in section 12.

Tunnel Belt
The tunnel belt and the inside of the tunnel should be checked and cleaned daily.

Tunnel Curtains
The tunnel curtains should be checked a couple of times per year. If they become
frayed or damaged, they should be replaced. Damaged tunnel curtains will cause
the tunnel to run inefficiently, by allowing heat to escape and will affect the quality of

wrap your product receives.

ARPAC GROUP - 9511 Waest River Street, Schiller Park, IL 60176 « PHONE: (847) 678-9034 « www.arpacgroup.com
7-2



Corrective Maintenance

DANGER: Prior to performing any of the following procedures, shut
down the machine and disconnect electrical power. Follow your
company’s lockout/tagout procedures.

Belt Tightening and Tracking

DANGER: Any adjustments made to the conveyor belt must
be made with the conveyor running and the tunnel at
operating temperature. Failure to comply with this situation
may result in a false tracking and may cause severe damage
to belt.

1. Make sure that the conveyor is level from side to side prior to making any

adjustments on the belt.
2. Loosen the idle roller adjustment screws.

3. Using a ruler, measure from the back of the tunnel frame to the take up shaft on

each side.

DANGER: Be very careful not to over tighten the belt, as this
may cause the belt to wrinkle and eventually tear. Also, be
careful with the placement of other conveyors. Do not allow
them or any other metal components to rub against the beit.

4. Adjust the screws until both sides of the tunnel belt are equal.

5. Make any fine tune adjustments needed by very slowly turning the adjustment

screw 1/16” at a time.

6. Observe the tracking of the belt before making more adjustments.

NOTE: The belt should be tightened only to the point at
which it will pull the heaviest package through the tunnel
without slipping.

7. Tighten the adjustment screws.
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SECTION 8
Glossary of Terms
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Glossary of Terms

Most every business field has its own language or terminology. The packaging industry is
no exception. This section of the manual, Glossary of Terms, was designed to help the
customer to become more familiar with this terminology. This in turn will help them to
better understand their manual, as well as their machine. Because of the variety of
equipment that ARPAC designs and manufacturers, not all of the following features or

terms may be applicable to your machine.

45° Air Bar:
Film is fed around a nickel-plated steel bar used to redirect the film at a 90° angle.

45° air bars are required on machines with side film racks, because the film rack is

positioned adjacent to the machine.

Acceleration Conveyor:

This conveyor runs a specific speed faster than the device immediately before it.
Examples of the devices would be another conveyor or a mechanical pushing device.

The function of this conveyor is to create a gap between products.

Accumulation Conveyor:

The conveyor on which products accumulate before entering the machine.

Belt Conveyor:
Flexible fiber or composite material such as silicone fiberglass, which is used as a
conveyor belt material. The silicone fiberglass belt is standard on the ARPAC shrink

tunnel conveyor.

Bottom Air Flow:

This refers to the airflow in a shrink tunnel that has been specially built to provide air to
the bottom of the product. This is most often used with form/fill/seal and Brandpac®
bottom lap seal applications. Bottom airflow tunnels must be equipped with a roller or a

mesh tunnel conveyor.
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Glossary of Terms

Bullseye:
A low density Polyethylene (LDPE) shrink film sleeve forms an oval area, void of film,
as it shrinks. This is called the bullseye. The size of the bullseye is determined by the
width of film used (i.e. The wider the film, the smaller the bullseye).

Collating/Collation:
The process of grouping products together in a pattern. A group of products

assembled in a specific pattern.

Continuous Motion:
Refers to the Model 45, 50 and 60 families of wrappers. The seal carriage moves
forward as the seal bars close on the sealing stroke and it moves backward to its home
position while the seal bars open. This allows for a flying seal head operation, which is
essential to increased speeds.

Control Panel:
The control panel is the enclosure, which houses the microprocessor and other
electronics. It is either mounted on the right side or left side. The side the panel is
mounted on is determined by looking at the system as if the product were flowing

through it.

Conveyor Elevation:

This is the measurement from the floor to the top of the system conveyor. The ARPAC
standard is 34 inches (+2, —0) on all systems except the continuous motion high-speed

wrappers. These wrappers have a standard elevation of 36 inches (+2, —0).

Cooling Section:
The cooling section is mounted at the exit end of the tunnel. Its function is to cool the

film wrapped around the product.
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Glossary of Terms

Dancer Bars:

Part of the film-feed mechanism which provides a reservoir of film, the signal to activate

the pinch roller film feed as needed and controls the film tension at the product.

Dead Plate:

A stationary metal plate that allows a group of products to collect. Applications where a
dead plate is used include but not limited to, after the infeed conveyor and before a
sliding plate {(or grid), or allows products to collect in front of a pneumatically actuated

ram pusher plate to move the products to the next station.

Discharge Conveyor:

See Seal Conveyor.

Escapement Fingers:

These are individual product detection fingers located in each lane in the lane divider
area. The fingers sit on the product as it is moving through the lane divider assembly.
If the photo eye connected to the assembly detects fallen, missing or jammed product,
the lane divider assembly shuts down.

Film Former:

A device that forms the film in a Form/Fill/Seal application. Types of film formers

include inverting heads and plows. Film formers can be fixed or adjustable.

Film Splice Bar:
A heat seal bar mounted on the film rack. It facilitates quick and easy film splicing from
roll to roll. It is normally found on side-mounted film racks.

Flow Direction:

The direction a product travels through the wrapping system or on a conveyor.
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Glossary of Terms

Form/Fill/Seal:
A method of wrapping in which a product travels through a web of film created by a film
plow or a film former. The product is completely wrapped, the bottom is lapped upon
itself and the ends are heat-sealed. The bottom lap seal is normally created by heat in
the shrink tunnel but can also be formed by a drag wire heat-sealing device. The film

can be shrink or non-shrink.

Heater Element Tray:
This is the shrink tunnel heater element tray on ARPAC wrappers. The heater element
tray can be puiled out like a drawer, for replacement. This tray contains the heating

elements for the tunnel.

Infeed Conveyor:
The infeed conveyor is the first conveyor on the machine, which receives the product

from the customer’s conveyor.

Interlocks:
Safety devices which interrupt normal machine cycle when a certain condition is met;

can be guard door interlocks, product accumulation interlocks, etc.

Lane Divider:

This device can be as simple as a crowd-type lane set-up, where the product is forced
into each lane by backpressure or it can be an air-operated or mechanical device that
shunts the product into the proper lane. This device receives the products from one

lane and places them into multiple lanes.

Leading Edge:

This is the front of the product in the direction of flow.
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Glossary of Terms

Main Ram:
The mechanism that moves or transfers products through the seal frame. It is 90° to

the product.

Magazine:
A device that stores and feeds stacks of corrugated carton blanks on a tray-packing

machine.

Natural Closure:
Refers to the method of closing or sealing the open ends of the sleeve by oversizing
the film width. This allows the top and bottom web of film to seal together in the shrink
tunnel. The tunnel exit should be equipped with side-smoothing rollers in order to

provide a better closure.

Operator Interface:
The external keypad and message display on the main control panel. The interface
allows the operator to monitor and diagnose problems as well as set timing functions
for conveyors and seal jaws. A security password can lock this feature, making it

inaccessible for unauthorized users.

Overwrap:
Overwrap is a method of wrapping in which the film is wrapped completely around the
product. Overwrap flight bars wrap the film around the product, leaving a portion of film
overlapping under the product. The bottom airflow tunnel causes this overlap to fuse

together.

Overwrap Flight Bar:
A mechanically driven device that wraps film completely around the product with the

film overlaps on the bottom of the product.

Pacing Flight Bar:

A mechanically driven device that paces and advances the product.
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Glossary of Terms

Pacing Gate:
The air-operated device which spaces the product at equal intervals, even though they
may have been fed into the wrapper end to end. Normaily a minimum four-inch gapis

required between products to allow room for the seal bars.

Perforator:
A device which creates small holes along the width or length of the fim. Holes are

created for air escapement and/or to make the package easier to open.

Photoeye:
Photoeyes are photoelectric sensors are used to detect moving product or machine
parts, and provide input to the PLC. They do this by transmitting a beam of light to a
photo eye receiver. When the product or mechanical device blocks the beam, the

product or device is detected.

PLC:

Programmable Logic Controller. The programmable microcomputer that reads the
status of inputs, such as switches, photo-eyes and proximity switches. The PLC also

performs programmed logic and controls outputs.

PLS:
Programmable Limit Switch. The device used to turn banks of switches on and off at
different times depending on the position of a shaft.

Plow:
A type of film former used in Form/Fill/Seal application. A plow is not adjustable for

different product sizes.
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Glossary of Terms

Pop-Up Guides:
The air-operated guides that mounted below the machines deck. When activated the
pop-up guides keep the products from going astray. When not activated they do not

affect the products in any way.

Power Transition Rollers:

Powered rollers, which are small in diameter, are situated on each side of the seal gap

to narrow the void and assist in the transition of the product across the gap.

Product Orientation:
The term’s length, width and height determine product orientation. Width refers to the
product as measured across the conveyor. Length as measured along the conveyor

and height as the highest projection above the conveyor.

Proximity Sensors:
Typically, an inductive proximity sensor that detects the presence of metal used to
provide input to the PLC, either for normal operation or to detect jam conditions. Also,

known as a proximity switch.

Roller Flight Conveyor:
Free turning rollers that are mounted between two chains. When the chains move, the
rollers are free to spin under the product thus providing low-pressure accumulation.
There is typically one area of the conveyor that has a plate, which contacts the under
side of the rollers. This causes the products to accelerate and therefore creates a gap

between each product.

Seal:
The ARPAC method of sealing uses two narrow seal bars separated by an embedded
hot knife. The hot knife separates the film and a seal remains on each side of the

separation.
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Glossary of Terms

- Seal Bar:
S
There are two seal bars. One is called the hot bar and the other is called the cold bar.
The seal bars are located on the seal frame. They are used to fuse and cut the film
between products.
Seal Conveyor:
The conveyor that is located between the seal jaws and the shrink tunnel conveyor.
This is where the product being wrapped sits while the film is being cut and sealed.
The seal conveyor is sometimes replaced with a dead plate.
Seal Frame:
The assembly that holds and operates the seal bars.
Seal Gap:
The area where a space between the products on the conveyor allows the seal bars to
come together, make the seal and cut the film.
gy
Seal Gap Bridge:
An air-operated device that spans the gap so that unsupported products or multi-packs
can span the gap without falling in or toppling over.
Servo Motor:
A servo motor is a digitally controlled “smart” motor. Servo motors have programming
capability for achieving extremely high speeds, acceleration, deceleration, rapid and
frequent starts and stops and precision positions.
Shrink Film:
Extruded plastic with properties that cause shrinkage when exposed to heat. Common
shrink films include: Low density polyethylene (LDPE), Polypropylene (PP) and
Polyvinyl Chloride (PVC). Shrink film is available in various thickness, called
mil gauges (i.e., 0.002 inch = 2 mil.)
S
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Glossary of Terms

Shrink Multi-packing:
The wrapping of a group of products which have been assembled or collated into a

specific pattern with no supporting substrate.

Shrink Sleeve Wrapping/Shrink Bundle Wrapping:

This is the process of wrapping an open-ended sleeve of film around a product or group

of products, then shrinking the sleeve to fit tightly.

Shrink Tunnel Zones:
This is the area that is heated and controlled by a single element drawer. This area
has its own temperature controller and thermocouple feedback probe. Shrink tunnels
can have multiple zones. All tunnels less than 83-inches long will have a single zone

and 83-, 93-, 110- and 140-inch tunnels will have two zones.

Side Mounted Film Racks:
The film roll rack is mounted on the floor adjacent to the wrapper. The film is threaded
around a 45-degree air bar and then through the pinch roller wrapper. The side-

mounted film racks are designed for film roll loading with a 36-inch maximum lift.

Side Seal:
Is the closure of the open ends of the sleeve formed by a sealing device. ARPAC
offers systems equipped with a U-Bar side seal, a side seal with and without trim, a side

fold and tack and a side fold and multi-tack seal.

Solenoid Valve:
This electrically controlied mechanical device controls the airflow to the pneumatic
cylinders on the machine. These are typically located together at the base of the

wrapper, on the control side.
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Glossary of Terms

Stacker:

Refers to the device that stacks the product. The stacker may either be a freestanding
unit prior to the infeed of the system or an integral part of the machine located just prior
to the seal bar.

Starwheel:

A star shaped device that reorients the position of the product. Star Wheels may also

be used for product pacing purposes.

Static Seal:

A device that applies high voltage to the film overlap in bottom lap seal applications.
This makes the film adhere to itself with static electricity.

Table Top Chain:

This is a plastic conveyor material that is available in a wide range of surface

configurations. It is normally used in Multi-packing applications.

Telescoping Conveyor:
A special modification to a fabric belt conveyor that allows the conveyor to extend or
retract without affecting belt length or tracking. This can be used on Models 45, 50 and

60 or as a transition bridge on some inline wrappers.

Torque Limiter:
A mechanical device that disengages the drive input from its driven output when a
specific amount of torque is applied that is above starting and normal operating torque
values. When its torque limit is reached or exceeded, the limiter will disengage and

spin freely.

Thermocouple:

This is the device that detects the temperature of a specific area or device. These are

typically located in the hot seal bar and in the heater bank chamber of the tunnel.

ARPAC GROUP - 9511 Waest River Street, Schiller Park, IL 60176 + PHONE: (847) 678-9034 + www.arpacgroup.com
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Glossary of Terms

Tray:
A corrugated or paperboard substrate with low sidewalls and end panels. Trays are
required in order to sleeve wrap a product on an inline tray wrapper. They are also

required for use of our tray loading systems.

Tunnel Blower:
The tunnel blower is mounted to the top of the tunnel directly over the heater elements.
The number of blowers used depends on the application. The blower circulates the air
through the tunnel, pulling the air from the tunnel up through the heater elements. The
heated air then travels into the tunnel through an enclosed duct system. It enters the
tunnel from the sides and the bottom. The air that is inside the tunnel is then pulled

back up through the heater elements.

Tunnel Louver:
These are the mechanical controls located at the exit end of the tunnel and sometimes
also located at the infeed end. These control the amount of force and the direction of
the side airflow within the tunnel. Adjusting these will change the way the film shrinks

around the product.

Venturi:

A short tube with a constricted passage used to lower the pressure of fluids that travel

through it. Used to create a vacuum for suction cups.

Upender:
The upender reorients the product 90° by using a type of lift method.

Z Flow Wrapper:
Also known as an offset infeed system employs two rams. The first ram moves the
product left or right and the second ram, the main ram, advances the multi-pack
through the web of film. The Z Flow wrapper is normally used for collating applications
or to facilitate an inline flow where the product must be advanced through the film with

a ram.

ARPAC GROUP - 9511 West River Street, Schiller Park, IL 60176 « PHONE: (847} 678-9034 » www.arpacgroup.com
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Service Information

This section contains an overview of ARPAC's field service and form for ordering parts.

Field Service Policy

Objective
To furnish our customer with prompt, competent, and complete service so they can

operate at optimum efficiency.

Service Personnel
ARPAC's field technicians are experienced in the servicing of ARPAC equipment,
are qualified to instruct customer’s personnel in correct operation and maintenance
procedures of ARPAC equipment. ARPAC Field Service Technicians are fully
supported by factory and all Engineering Departments.

Training
ARPAC personnel is available for ARPAC equipment training either on-site/hands
on or in classroom environment, supported by visual aids and literature to be

administered under separate purchase order.

ARPAC Commitment
e Be readily available to communicate with the customer(s).
» Service Technicians available for supervision and instruction of personnel at
prevailing rates and expenses.
e Upon arrival of the ARPAC Service Technician, he should be able to commence
immediately, minimize “downtime” of your production facilities and commence

training of your personnel.

Scheduling Service
At least 10-days advance notice is required for scheduling personnel.
Emergencies will be handled as quickly as possible. Contact the Technical Service
Department via telephone at (847)678-9034 or by fax (847)678-2109 for

immediate assistance.

ARPAC GROUP + 9511 West River Street, Schiller Park, IL 60176 « PHONE: (847) 678-9034 « www.arpacgroup.com
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Installation Policy

Objective
To furnish our customer with prompt, competent, and complete service so they can
operate at optimum efficiency. Failure to use factory trained personnel for initial

machine start-up may void the warranty.

Service Personnel
ARPAC's field technicians are experienced in the servicing of ARPAC equipment,
and are qualified to instruct customer's personnel in the correct operation and
maintenance procedures of ARPAC equipment. ARPAC Field Service Technicians

are fuily supported by factory and all Engineering Departments.

Training
ARPAC personnel are available for ARPAC equipment training, either on-site
hands-on, or in a classroom environment supported by visual aids and literature to

be administered under separate purchase order.

ARPAC Commitment
e To furnish equipment per quotation.
 Be readily available to communicate with the customer(s) to facilitate start-up.
e Service Technicians available for start-up supervision and instruction of
personnel at prevailing rates and expenses.

» Upon arrival of the ARPAC Service Technician, he should be able to commence
immediately, minimize “downtime” of your production facilities and commence

training of your personnel.

{Continued on the next page)
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Installation Policy

Customer On-Site Preparation

» Unload, unpack, and inspect the equipment for any freight damage (apparent or
hidden). If there is any damage, the Bill of Lading will need to be signed, noting
the damage. You will then need to file all the necessary freight claims with the
appropriate carrier.  All shipments are freight collect and you are responsible
for any damages in transit.

e Remove all interfering equipment and clear area where equipment is to be
installed.

¢ Assemble/erect subject equipment.

» Lag system to floor.

e Furnish all electrical wiring and connections per system requirements.

e Furnish any air and/or gas liners and connections if required.

e Integrate with any existing up and/or down stream equipment.

« Provide qualified technicians, operators, and maintenance personnel to start-up

system.

Scheduling Service
At least 10-days advance notice is required for scheduling personnel. Contact the
Technical Service Department via telephone at (847) 678-9034 or by fax (847)
678-2109 for immediate assistance.

ARPAC GROUP « 9511 West River Street, Schiller Park, IL 60176 « PHONE: (847) 678-9034 « www.arpacgroup.com
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Parts Order Form

- In order for ARPAC to expedite your parts order, the following information is needed:
= Model No. Order No. Buyer

Serial No. Request Date Salesperson

g Company a Company

L Address :: * Address

- City / State " City/State

Q Country ZIP ; Country ZIP

ATTN:

Telephone No.

Part Number

Qty.

Description

N
Complete the above form and contact ARPAC’s Parts department to piace your order.
ARPAC Parts Department Contact Information
Phone (847) 678-9034
Fax (847) 678-2109
24-Hour Emergency Service (800) 424-0545
e-mail parts@arpac.com
Open for service Monday through Friday, 7:00 AM to 6:00 PM (Central Time)
N

ARPAC GROUP - 9511 West River Street, Schiller Park, IL 60176 + PHONE: (847) 678-9034 « www.arpacgroup.com
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SECTION 10
Mechanical Assembly Drawings
Notice from ARPAC’s Documentation Department

1. Please refer to your serial specific bill of material sheet (not the bill of
material on the drawing) when ordering parts.

2. When multiple drawings are noted, only the drawings applicable are printed.

ARPAC GROUP - 9511 West River Street. Schiller Park, IL 60176 « PHONE: (847) 678-9034 - www.arpacgroup.com
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BILL OF MATERIALS

Parent Number
Model

232032.000A
N/A

Assembly Part Number 232032.000A
Description ASSY, TUNNEL, VT122248

Quantity

Item Quantity Arpac Part Description

1 2 228074. BLK, MTG, RLR
2 2 142136.742 RLR, IDL, AL, 1.500, 27-1/4 LG
3 2 191350.017 PLT, WUT, 1/2 X 1/2 X 3, 1/4-20
4 4 194467.017  INSULATION, 1.00 THK, K-FAC 1%
5 4 228075. PLT, INSULATION, PHENOLIC
6 4 195400. WLDMT, FOOT
7 4 228077. BAR, SPACER, TUNNEL
8 3 199128, NUT, BLADE, BLOWER
9 2 232027, PLT, EXIT, INFEED
10 1 159736. SHAFT, DRIVE, 3/4 DIA, 30 1/2 LONG
11 1 199738. ROLLER, DRIVE
iz 1 199739, SHAFT, RISER, BELT
13 1 199741. RLR, IDL, STL, 3 1/2 DIA, 24" LG
14 1 104643.028  SHAFT, 0.500, TAPPED, 1/4-20, 20.875 LG
15 1 199747.002  SHAFT, IDLER
16 1 232013. CHAN, MTG, ELEMENT, LWR
17 1 232014, CHAN, MTG, ELEMENT, UPR
18 6 201675, BRACKET, MTG, ELEMENT
19 2 204472, PULLEY, TIMING, 15T, 3/8 P, 1 W,
20 2 232015. PLT, TAKE-UP, LWR
21 1 215508.001  SHAFT, TAKE-UP, RLR, IDL
22 1 232022, COVER, ELEMENT, UPR
23 2 232023, CURTAIN, TUNNEL
24 1 232024. FRAME, MTG, WINDOW
25 1 232025, FRAME, WINDOW, QUTER
26 2 232026. FRAME, CURTAIN
27 1 232105. BKT, MTG, MOTOR, TUNNEL
28 1 232028, COVER, ELEMENT, BTM
25 i 225283, BASE, COVER, MOTOR, FAN
30 1 225284 COVER, MOTCR, FAN
31 2 232029. BLK, TAKE-UP
32 2 802744, BRG, FLG, 3/4 ID, 2-BOLT
33 3 816958 BLADE, BLOWER, AXIAL
34 4 B00588. CCOLLAR, SHAFT, CLAMP, 2-PIECE, 1-1/2
35 2 812723, ADHESIVE SEALANT CLEAR 10.3 OZ CARTRIDGE
36 4 BDO5E1, COLLAR, SHAFT, SET SCREW, 1/2
37 3 816955, ELEMENT, HEATING, 3800 W, 230V
38 1 821853, MOTOR, GEAR, 1/4 HP, 1BOVDC, 1G4 RPM
40 1 823265. BELT, TIMING, 3/8 P, 1 W, 19.5 LG
41 1 823263, GLASS, TEMPERED, 8 X 27 X 1/8 THICK
a2 2 816980. LAMPHOLDER, SNAP-IN, PORCELAIN
43 2 817013. BULB, LIGHT, APPLIANCE, 40W, MEDIUM BASE
44 3 816982, MOTOR, 1/15 HP, 230V, 50/60 HZ
45 1 823266, BELT, MESE, 22 X 156 TEFLON
46 4 81700€. CASTERS, SWIVEL WITH BRAKE, 4" WHEEL

ARPAC L.P., %511 West River Street, Schiller Park, IL

Phone: (847) 678-9034, Fax: (B47) £78-2109

Date printed 07/18/05

60176

"AM= 27

A=26 3/4, B=2 1/2

30 7/8 LG

3/4 BORE, WITH SET SCREW
VTXH22XX, "A"™ = 30 1/4

VT1222XX

3.53 MTG HOLES

MEDIUM BASE

1750 AND 975 RPM
S8 5/8 BULLNOSE ALIGATOR/FLAP
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Electrical Information
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BILL OF MATERIALS

Parent Number ...... 6817

Model .............. VT122248

Date printed 07/12/65

Assembly Part Number 006817.099

SMALL FRAME SIZE
INCLUDES SHAFT - FOR USE WITH GD TYDPE CB
24-265VAC/DC COIL FOR VISION TUNNEL

MAKE: CLARQSTAT FOR A2Z

PUSH-PULL, 40MM HEAD, REQB04004.180+CONT
FOR A-B 22MM OPERATORS

FOR A-B 22MM OPERATORS

OPERATOR, METAL BODY

METAL, KNOB LEVER REQ 804004.180+ CONTAC
FOR A-B 22MM OPERATORS

FOR 22.5MM P.B YELLOW &0MM ROUND

30XS50 MM BLANK,FOR 22.5MM P.B QUANTITY10
BLANK, FOR 22.5MM P.B QUANTITY 10

Description ........ ASSY, ELECT, TUNNEL #6817
Quantity ........... 2
Item Quantity Arpac Part Description
10 1 804000,140 CIRCUIT BREAKER, 3 POLE 40A 480VAC
20 b3 804000.148 CIRCUIT BREAKER, OPERATING HANDLE, BLACK
30 2 804008.218 RELAY, SOLID STATE 63A, 480 VOLT
40 1 804008.123 RELAY, 3 POLE, 10A, 240VAC, 3PDT
50 1 804008.005 RELAY, SOCKET, 11 PIN FOR 3 POLE RELAY
60 1 804023.002 TEMPERATURE CONTROL, CONTROLLER
70 1 804022.009 DRIVE, DC, 0.25-2,000HP
80 1 804030.020 RESISTOR, lu.dK POTENTIOMETER NO LOCKBL
90 1 804000.017 CIRCUIT BREAKER, 2 POLE 54 480VAC
100 1 B04004.175 PUSH BUTTON, E-STOP OPERATOR,22MM, RED
165 5 804004.18¢ PUSH BUTTON, METAIL LATCH
107 5 804004,177 PUSH BUTTON, N/O CONTACT BLOCK
110 1 804004.168 PUSH BUTTON, 22MM NON-ILL, FLASH,GREEN
1zo0 3 804021. 033 SELECTOR SWITCH, 2 POS 22MM,MBINTAINED
130 2 804004.178 PUSH BUTTCN, N/C CONTACT BLOCK
140 1 804004.213 PUSH BUTTON, BE-STOP LEGENTD PLATE
150 4 B04004.2124 PUSH BUTTON, LEGEND PLATE FREME &SNAP IN
160 4 B04004.215 PUSH BUTTON, 30XSOMM SNAP-IN PLATE ONLY
200 1 804023.025 TEMPERATURE CONTROL,OVERTEMP SWITCH

ARPAD L.P., 9511 West River Street, Schiller Park, IL 60176

Phone:

(847) 678-%034, Fax:

{847) 678-2109

FOR HI-TECH TUNNEL
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Copyright ® 1997 by
Minarik Corporation

All rights resarved. No part of this manuat may be reproduced or transmitted in any
form without written permission from Minarik Corporation. The information and
technical data in this manual are subject to change without notice. Minarik
Corporation and its Divisions make no warranty of any kind with respect to this
matetial, including, but not limited to, the implied warranties of its merchantability
and fitness for a given purpose. Minarik Corporation and its Divisions assume no
responsibility for any errors that may appear in this manual and make no
commitment to update or to keep current the information in this manual.

Printed in the United States of America.

A Safety Warnings

» Have a qualified electrical maintenance technician install,
adjust, and service this equipment. Follow the National Electrical
Code and all other applicable electrical and safety codes,
including the provisions of the Occupational Safety

and Health Act (OSHA) when installing equipment.

e Reduce the chance of an electrical fire, shock, or explosion by
proper grounding, over current protection, thermal protection, and
enclosure. Follow sound maintenance procedures.

* It is possible for a drive to run at full speed as a result of a
component failure. Install a master switch in the AC line for
stopping the drive in an emergency.

e This drive is not isolated from earth ground. Circuit potentials
are at 115 VAC or 230 VAC above earth ground. Avoid direct
contact with the printed circuit board or with circuit elements to
prevent the risk of serious injury or fatality. Use a non-metallic
screwdriver for adjusting the calibration trimpots.
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Specifications

Max.

Armature HP Range HP Range

Current with 115 VAC with 230 VAC
Model {Amps DC) Applled Applled Style
MM23011 1.5 1/20-1/8 110-1/4 Chassis
MM23111 NEMA 1
MM23211 NEMA 12
MM23411 NEMA 12
MM23072 Chasslis
MM23001 1 5.0 1/8-1/2 1/4-1 Chassis
MM23101 § NEMA 1
MM23201 ¢ NEMA 1
MM23071 T Chassis
MM23401 10.0 1/8-t 1/4-2 NEMA 12
MM23501 NEMA 12

+ Double maximum armature current and horsepower whan drive s mounted on heat
sink part number 223-0159.

1 Double maximum armature current and horsepower when drive is mountad on heat
sink part number 223-0174.

AC Line Voltage
Armature Voltage (115 VAC Input)

118 VAG or 230 VAC x10%, 50/60 Hz, single phase
090 VDC

0-180 VvbC
1.37 at base speed
Fleld Voltage (115 VAC Input) 50 VOC (F1 to L1}; 100 VDC (F1 to F2)

Armature Voltage {230 VAC Input)
Form Factor

Fleld Voltage {230 VAC input) 100 VDC {F1 to L1); 200 VDC (F1 1o F2)

Max. Field Current 1 ADC

Accel. Time Range (for 0-90 VDC Armature Voltage) 0.5-11 seconds
(for 0-180 VDC Armature Voltage) 0.5-22 seconds

Decel. Time Range (for 0-90 VDC Armature Voltage) coast to a stop—13 seconds
(for 0-180 VDC Armature Voitage) coast to a stop-25 seconds

Analog Input Voltage Range (Isolated; S1 to §2)

for 0-90 VDC Armature Voltage 0-1.4 VDC
for 0—180 VDC Armature Voltage 0-2.8VDC
Input Impedancs (81 to 52) 100K ohms
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2 Specifications

Specifications (Continued)

Load Regulation 1% base spead or better
Vibration 0.5G max (0~50 Hz)

0.1G max (>50 Hz2)
Safety Certification Lil. Recognized Component, file # E132235

CS8A Certified Component, file # LR41380
CE Certificate of Compliance

Amblent Temp. Range (chassls drive) 10°C-55°C

Amblent Temp. Range (cased drive) 10°C-40°C

Suffix Definitions
A Basic drive
C: Basic drive with current limit LED
C-H:  Basic drive with current limit header block
C-Q: Basic drive with current limit LED, power LED, and
quick-disconnect terminal block

Note:

*  Csuffix applies only to all models except MM23071 and
MM23072.

*  C-H and C-Q suffixes apply only to models MM23001 and
MM23011. -

*  MM23071A and MM23072A drives include a current limit
and power LED; trimmer potentiometers (trimpots) are
perpendicular to the PC board.
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Dimensions 9. 10

Installation
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Mounting

* Drive components are sensitive to electrostatic fields. Avoid
contact with the circuit board directly. Hold drive by the
chassis only.

%)
8]

o Protect the drive from dirt, moisture, and accidental contact.
— - , Provide sufficient room for access to the terminal block and
1 calibration trimpots,

VONNTANG ZL07S 206 % 0.3« fs x 9]

e 28] ¢ Mount the drive away from other heat sources. Operate the

e ——— — X drive within the specified ambient operating temperature
T
_ ’ C ) —

ST S

T T
f * Prevent loose connections by avoiding excessive vibration of
the drive.

PART NO. : DIM“A” DIM “B" DiM “C” .
223-0159 :4.40[112] 3,00 [76] 0.7 [18]
223-0174 _{7.78[198] 6.00[152] 0.89 23]
Heat sinks sold separately.

Mount drive with its board in either a horizontal or vertical
plane. Six 0.19 inch (5 mm) wide slots in the chassis accept #8
pan head screws. Fasten either the large base or the narrow
flange of the chassis to the subplate.

ALL DIMENSIONS IN INCHES (MILLIMETERS] ) .
¢ The chassis must be earth grounded. To ground the chassis, use

a star washer beneath the head of at least one of the mounting
screws to penetrate the anodized chassis surface and to reach
Figure 7. Heat Sink Dimenslons bare metal.
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Heat mmz—nm—.-m A_ —noy,_mn- To OHIANTR S
Models MM23001 and MM23071 require an additional heat SIS _W, =50 s
sink when the continuous armature current is above 5 ADC. Use msg ezl 2w 8T 83
Minarik® part number 223-0159. All other chassis drives have . N
sufficient heat sinking in their basic configurations, Use a F
thermally conductive heat sink compound (such as Dow Corning® = Le
340 Heat Sink Compound) between the drive chassis and heat A = kg
sink surface for optimum heat transfer. , S0 aas
oy 20TES 1T TER
Connections
TS O WTRAT
NN
VOTTEG Oy
.n..u..w:u 32 WOLT FIZD
WIZT T FI Q% I owILT TR
I R T N
SORMIIT OTE L TTR OIS wILT TEl:
CONNIST TLOER TTE I T TILD
FLEE- - e A
! =) 7 T Atnerk corp. - Figure 9. C-Q Connectlons
: e
= Dommees Quick-disconnect terminal block
s TR

The quick-disconnect terminal block, found only on C-Q drives,
is composed of a 9-pin header block and 9-screw terminal plug

' .

.,,._u”_/m% “ : (Figure 10). To use the quick-disconnect terminal block:
FINNEST D TroF03

SEnED- o 1. Carefully pull terminal plug from header biock.
CONMETT T T

2. With a small flat-head screwdriver, turn terminal plug screw

counterclockwise to open wire clamp.
Flgure 8. Chassis Drive Connections
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3. Insert stripped wire into the large opening in front of the plug.
4, Turn the terminal plug screw clockwise to clamp the wire.

5. Repeat steps 2—4 for each terminal until all connections are
made. Make no connections to FI and F2 if using a permanent |
magnet motor.

6. Insert plug into header until securely fastened.

e Headler Block

N

Figure 10. Quick-Disconnect Terminal Block
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Installation

Field output

The field output is for shunt wound motors only. Do not
make any connections to F1 and F2 when using a permanent
magnet motor. See Table 1 for field output connections.

Table 1. Fleld Output Connections

Line Voltage Approximate Connect Motor
(VAC) Field Voltage (VDC) Field To
115 50 Fl and L1
115 100 F1 and F2
230 100 Fl and L1
230 200 F1 and F2

Use 18 AWG wire to connect the field output to a shunt wound
motor.

Speed adjust potentiometer

On chassis drives, install the circular insulating disk between

the panel and the 10K ohm speed adjust potentiometer. Mount the
speed adjust potentiometer through a 0.38 inch (10 mm) hole with
the hardware provided (Figure 11). Twist the speed adjust
potentiometer wire to avoid picking up unwanted electrical noise.
If potentiometer leads are longer than 18 inch (457 mm), use
shielded cable.

All cased controls come with the speed adjust potentiometer
installed.
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A Warning Be sure that the potentiometer tabs do not
make contact with the potentiometer enclosure.
Grounding the input will cause damage to the drive.

0.38 inch (10 mm) diameter hole

Speead Adjust
Potentiomester

Insulating
Dise

Mounting
Panel

Figure 11. Speed Adjust Potentiometer

Shielded cable

Use shielded cable when logic lines (speed adjust potentiometer
wires and inhibit wires) are longer than 18 in. (475 mm). Logic
lines of this length act as an antenna and can pick up noise from
the drive components, noise from other devices or other ground
wires, or voltage from power lines that can cause erratic
operation.

It may be necessary to earth ground the shielded cable. If noise is
produced by devices other than the drive, ground the shield at the
drive end. If noise is generated by a device on the drive, ground
the shield at the end away from the drive. Do not ground both
ends of the shield.

16

Installation

If the drive continues to pick up noise after grounding the shield,
it may be necessary to add AC line filtering devices, or to mount
the drive in a less noisy environment,

Line fusing

Minarik drives require an external fuse for protection. Use fast
acting fuses rated for 250 VAC or higher, and approximately
150% of the maximum armature current. Fuse only the hot leg

of the AC line that connects to L1 and leave L2 unfused when the
AC line voltage is 115 VAC. Fuse both L1 and L2 when the AC
line voltage is 230 VAC. Fuse blocks are included on cased
drives only. Table 2 lists the recommended line fuse sizes.

Table 2. Recommended Line Fuse Sizes

90 VDC Motor 180 VDC Max. DC Armature AC Line Fuse
Horsepower Horsepower Current (amps) Size (amps)
1120 110 0.5 I
1/15 1/8 0.8 1.5
1/8 1/4 1.5 3
1/6 113 1.7 3
14 112 2,6 5
173 34 35 8
172 1 50 10
34 112 1.6 15
1 2 10 15

Minarik Corporation offers two fuse kits: part number 050-0066
(1-5A Fuse Kit) and 050-0071 (5-15A Fuse Kit).
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Voltage follower

Instead of using a speed adjust potentiometer, the drive may be g
wired to follow an analog input voltage signal that is isolated _

Connect the signal common (=) to S1. Make no connection to S3.!
A potentiometer can be used to scale the analog input voltage. >E
interface device, such as Minarik® model PCM4, may be :mnﬁ_ to m
scale and _mo_mﬁ an analog input voltage.

With either 115 VAC or 230 VAC line voltage, an analog

input voltage range of approximately 0-1.4 VDC is required to
produce an armature voltage range of 0~-90 VDC. With 230 VAC
line voltage, an analog input voltage range of approximately

0-2.8 VDC is required to produce an armature voltage range of
0-180 VDC.

; + MM23000
Signal Input ——— <2 Series
- Drive
Signal Common  —— . _ S°

Figure 12. Voltage Follower Connections

18 Installation

Cased drives

Mounting (NEMA 1 enclosures)

NEMA 1 cased drives come with 0.88 inch (22 mm) conduit
holes at the bottom of the case. The units may be vertically wall
mounted or horizontally bench mounted using the three keyholes
on the back of the case.

1. For access to the keyholes and the terminal strip, remove the
two screws from the front of the case by turning them
counterclockwise. Grasp the front cover and lift it straight out.

2. Install the mounting screws in the three keyholes.

3. Install conduit hardware through the conduit holes at the

bottom of the case. Connect external wiring to the terminal
block.

4. Reinstall the front cover. Avoid pinching any wires between the
front cover and the case.

5. Replace the two screws to the front cover. Turn the screws
clockwise to tighten.

6. Set the POWER switch to the OFF position before applying the
AC line voltage.
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Mounting (NEMA 12 enclosures)

NEMA 12 cased drives come with two (.88 inch (22 mm)
conduit knockout holes at the bottom of the case. The units

may be vertically wall mounted using the four 0.19 inch (5 mm)
slotted holes on the attached heat sink. For motor loads less than
5 ADC, the drive may be bench mounted horizontally, or operated
without mounting,.

1. Install the mounting screws.

2. For access to the terminal strip, turn the slotted screw on the
front cover counterclockwise until it is free from the case. The
right side of the cover is hinged to the case. Pull the slotted
screw to open the case.

3. Carefully remove the conduit knockouts by tapping them into
the case and twisting them off with pliers.

4, Install conduit hardware through the 0.88 inch (22 mm)
knockout holes. Connect external wiring to the terminal block.

5. Grasp the slotted screw and tilt the front cover back into place.
Avoid pinching any wires between the front cover and the case.

6. Turn the slotted screw clockwise until tight to secure the front
cover.

7. Set the POWER switch to the OFF position before applying the
AC line voltage.

20

Installation

Heat sinking

Models MM23101 and MM23201 require additional heat

sinking when the continuous armature current is above 5 ADC.
Use Minarik part number 223-0174. All other cased drives

have sufficient heat sinking in their basic configurations. Use a
thermally conductive heat sink compound (such as Dow Coming®
340 Heat Sink Compound) between the back of the drive case and
heat sink surface for optimum heat transfer.

Connections

@ O

ad
18 vac }  MOTOR FIELD
MOTOR <2 (SHUNT WOUND
ARMATURE .-L MOTORS ONLY)
EARTH GROUND S
(GREEN SCREW) - - .,-J
230 VAC -

LINE VOLTAGE INFUTS
(115 VAC OR 230 VAC)

WITH 115 VAC INPUT:
CONNECT TO TERMINAL 1 FOR S0 VOLT FIELD.
CONNECT TO TERMINAL & FOR 100 VOLT FIELD.

WITH 230 VAC INPUT:
CONNECT TO TERMINAL 1 FOR 100 VOLT FIELD.
CONNECT TO TERMINAL 6 FOR 200 VOLT FIELD.

Figure 13. Cased Drive Connections

)
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A Warning The field output is for shunt wound motors
only. Do not make any connections to terminals 6 and 7
when using a permanent magnet motor.

Line fusing

Fifteen amp line fuses are preinstalled on models MM23101,
MM23201, MM23401, and MM23501. 3 amp line fuses are
preinstalled on models MM23111, MM23211, and MM23411, |
If the horsepower rating of the motor being used is less than the
maximum horsepower rating of the drive, the line fuse may have '
to be replaced with a lower rated one. Refer to the “Recommended
Line Fuse Sizes” table on page 16 to install a lower rated fuse.

22

Operation

Before applying power
¢ Set the voltage switch SW5C1 to either 115V or 230V to

match the AC line voltage. Set the voltage switch SW502 to
either 90V or 180V to match the maximum armature voltage

(see Figure 14),

Voltage ~]
Switches T

U

Neleoe

ACZEL SECIL vaX ER) win SFC

%))

-
{

M

[

Figure 14. Voltage Switches

A Warning Change voltage switch settings only when
the drive is disconnected from AC line voltage. Make
sure both switches are set to their correct position. If the
switches are improperly set to a lower voltage position,
the motor will not run at full voltage and may cause
damage to the transformer. If the switches are improperly
set to a higher voltage position, the motor will
overspeed, which may cause motor damage.




Operation 23

* Verify that no conductive material is present on the printed
circuit board.

* If using a 90 VDC or 130 VDC motor with 230 VAC line
voltage, derate the nameplate motor speed and torque by at
least 30%. Contact the factory for details.

Startup

MM23001, MM23011, MM23071, and MM23072

1. Turn the speed adjust potentiometer full counterclockwise
(CCW).

2. Apply AC line voltage.

3. Slowly advance the speed adjust potentiometer clockwise
{CW). The motor slowly accelerates as the potentiometer is
turned CW, Continue until the desired speed is reached.

4. Remove AC line voltage from the drive to coast the motor to a
stop.

MM23101, MM23111, MM23401, and MM23411

. Set the speed adjust potentiometer to “0” (full CCW).

. Apply AC line voltage.

. Set the POWER switch to the ON position.

. Slowly advance the speed adjust potentiometer clockwise
{CW). The motor slowly accelerates as the potentiometer is
turned CW. Continue until the desired speed is reached.

5. Set the POWER swiich to the OFF position to coast the motor

to a stop.

BN -
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MM23201 and MM23211

1. Set the RUN/BRAKE switch to the BRAKE position.

2. Set the speed adjust potentiometer to “0" (full CCW).

. Apply AC line voltage.

. Set the POWER switch to the ON position.

. Set the FORWARD/REVERSE switch to the desired direction
of rotation.

. Set the RUN/BRAKE switch to the RUN position.

. Slowly advance the speed adjust potentiometer clockwise
(CW). The motor slowly accelerates as the potentiometer i8
turned CW. Continue until the desired speed is reached.

8. To reverse direction:

a. Set the RUN/BRAKE switch to the BRAKE position.
b. Set the FORWARD/REVERSE switch to the desired
direction of rotation.
c. Set the RUN/BRAKE switch to the RUN position.
9. To brake the motor, set the RUN/BRAKE switch to the
BRAKE position. To coast the motor to a stop, set the POWER
switch to the OFF position.

Lo

~3 N

A Warning Do not change the FORWARD/
REVERSE switch while the motor is running. The
motor must come to a complete stop before
reversing. Changing motor direction before
allowing the motor to completely stop will cause
excessively high current to flow in the armature
circuit, and will damage the drive and/or motor.

()
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MM23501 _

1. Set the FORWARD/BRAKE/REVERSE switch to the BRAKE.,
position,

2. Set the speed adjust potentiometer to “0” (full CCW).

3. Apply AC line voltage.

4. Set the POWER switch to the ON position.

5. Set the FORWARD/BRAKE/REVERSE switch to the desired
direction of rotation,

7. Slowly advance the speed adjust potentiometer clockwise
(CW). The motor slowly accelerates as the potentiometer is
turned CW. Continue until the desired speed is reached.

8. To reverse direction: |

a. Set the FORWARD/BRAKE/REVERSE switch to Em
BRAKE position.

b. After the motor comes to a complete stop, set the
FORWARD/BRAKE/REVERSE switch to the desired
direction of rotation.

9. To brake the motor, set the FORWARD/BRAKE/REVERSE
switch to the BRAKE position. To coast the motor to a stop, set
the POWER switch to the OFF position.

All drives

If the motor or drive does not perform as described, disconnect
the AC line voltdge immediately. Refer to the Troubleshooting
section, page 45, for further assistance.

L
! .
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Line starting and line stopping

Line starting and line stopping (applying and removing AC line
voltage) is recommended for infrequent starting and stopping of a
drive only. When AC line voltage is applied to the drive, the
motor accelerates to the speed set by the speed adjust
potentiometer, When AC line voltage is removed, the motor
coasts to a stop.

inhibit terminals

Short the INHIBIT terminals to coast the motor to minimum
speed (see Figure 15 for INHIBIT terminal location). Reopen the
INHIBIT terminals to accelerate the motor to set speed.

“§-a230

EINEES

C —

\mw Witz T

| R Mﬁw@ gm..-l..m_n Ce
INHIBIT S _ = \
Terminals -~ — e w2 B we(O-

L@200R@E

ACCIL SICIL VAX 573 MIN SPC TCROLT 3

Figure 15, INHIBIT Terminals

Minarik Corporation offers two accessory plug hamesses for
connecting to the INHIBIT terminals: part number 201-0024
(inhibit plug with 18 inches (46 cm) leads); and part number
201-0079 [inhibit plug with 36 inches (91 cm) leads].
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Twist inhibit wires and separate them from other power-catrying
wires or sources of electrical noise. Use shielded cable if the
inhibit wires are longer than 18 inches (46 cm). If shielded cable
is used, ground only one end of the shield to earth ground. Do not
ground both ends of the shield.

Decelerating to minimum speed

The switch shown in Figure 16 may be used to decelerate a
motor to a minimum speed. Closing the switch between S1 and
52 decelerates the motor from set speed to a minimum speed
determined by the MIN SPD trimpot setting. If the MIN SPD
trimpot is set full CCW, the motor decelerates to zero speed when
the switch between St and S2 is closed. The DECEL trimpot
setting determines the rate at which the drive decelerates. By
opening the switch, the motor accelerates to set speed at a rate
determined by the ACCEL trimpot setting.

N EW
e 10KW
8z Py T ,\.,\%mmo ADJUST
- — . POTENTIOMETER
—— — p e
& ,ll\\
i hd ./ COW
RUN
\l
e~
- T

DECEL TO MIN SPEED

Figure 16. Run/Decelerate to Minimum
Speed Switch
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Dynamic braking

Dynamic braking may be used to rapidly stop a motor

(Figure 17). For the RUN/BRAKE switch, use a two pole, two
position switch rated for at least 125 VDC, 6 amps. For the
dynamic brake resistor, use a 40 watt minimum, high power,
wirewound resistor.

Sizing the dynamic brake resistor depends on load inertia, motor
voltage, and braking time. Use a lower-value, higher-wattage
dynamic brake resistor to stop a motor more rapidly.

Note: Models MM23201, MM23211, and MM23501 are equipped
with dynamic braking.

Dynamic Brake Resistor:
15 for 90 VDC motors
30€) for 180 VDC molors

P
INHIBIT — —~ A\ Warning Wait for the motor to

, completely stop before switching
—_— it back to RUN. This will prevent

high armature currents from
damaging the motor or drive.

Figure 17. Dynamic Brake Connection

»
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A Warning |

Current limit LED (C models only)

For frequent starts and stops, short the inhibit terminals, i
decelerate to a minimum speed, or apply a dynamic brake to the

motor. Do not use any of these methods for emergency stopping,

They may not stop a drive that is malfunctioning. Removing AC
line power (both L1 and L2) is the only acceptable Eonzx_ for
emergency m:._:::n , S
Frequent starting and stopping can produce high torque. This |
may cause damage to motors, especially gearmotors that are not _
properly sized for the application. _

MM23000 series drives (C models) are equipped with a red
current limit LED. The red current limit LED turns on whenever
the drive reaches current limit and turns off whenever the drive is
not in current limit (normal operation).

Current limit header block (C-H models o&.&_

MM23000 series drives (C-H models) are equipped with a 2-pin
current limit header block. The current limit header block outputs
approximately a floating 5 VDC (5 mADC) signal whenever the
drive reaches current limit, The signal may be input to an external
device, such as an alarm or shut down circuit, that works when
the drive reaches current limit.

30 Operation

Meter header block (cased C models only)

To supply power to external devices, the Meter header block

can supply an unregulated +9 VDC (5 mA) signal when the motor
and the power supply of the drive are fully loaded. More current
is available with less motor loading. Meter can supply an
unregulated +15V (10 mA) signal in typical applications.

MM23001C-Q, MM23071, and MM23072
diagnostic LEDs

Models MM23001C-Q, MM23071, and MM23072 are equipped
with two diagnostic LEDs:

Power (PWR): Lights whenever the AC line voltage is applied to
the drive.

Current Limit (CURR LIMIT or CL): Lights whenever the
drive reaches current limit.
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Calibration

MM23000 Series drives have six user adjustable trimpots:
MIN SPD, MAX SPD, TORQUE, IR COMP, ACCEL, and
DECEL. Each drive is factory calibrated to its maximum
horsepower rating. Readjust the calibration trimpot settings to
accommodate lower horsepower motors,

All trimpot settings increase with clockwise (CW) rotation, and
decrease with counterclockwise (CCW) rotation, Use a non-
metallic screwdriver for calibration, Each trimpot is identified
on the printed circuit board.

MIN SPD

The MIN SPD setting determines the motor speed when the speed
adjust potentiometer is turned full CCW. It is factory set to zero
speed.

To calibrate, turn the speed adjust potentiometer full CCW. Adjust
the MIN SPD trimpot until the motor has stopped (for zero speed
setting), or is running at the desired minimum speed.

MAX SPD

The MAX SPD setting determines the motor speed when the
speed adjust potentiometer is turned full CW. Tt is factory set for
maximum rated speed.

32

Calibration

To calibrate, set the MAX SPD trimpot full CCW. Turn the speed
adjust potentiometer full CW. Adjust the MAX SPD trimpot until
the desired maximum motor speed is reached.

Note: Check the MIN SPD and MAX SPD adjustments after
recalibrating to verify that the motor runs at the desired minimum
and maximum speed.

TORQUE

The TORQUE setting determines the maximum torque for
accelerating and driving the motor. TORQUE is factory set at
120% of rated motor current.

To calibrate TORQUE:

1. With the power disconnected from the drive, connect a DC
ammeter in series with the armature.

2. Set the TORQUE trimpot to minimum (full CCW).

3. Connect power to the drive.

4. Lock the motor shaft. Be sure that the motor is
firmly mounted.

5. Set the speed adjust potentiometer to maximum reverse speed.

6. Adjust the TORQUE trimpot CW slowly until the armature
current is 120% of motor rated armature current.

7. Set the speed adjust potentiometer to minimum and remove
the stall from the motor.

See Figure 18, page 34, for reccommended TORQUE settings.

£
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IR COMP W Models MM23011, MM23111, MM23211, MM23072,
The IR COMP trimpot setting determines the degree to which | and ggmwmﬂ - e e
motor speed is held constant as the motor load changes. It is \@ 7Y M.,mmén‘ @ @ 183 vCC
factory set for optimum motor regulation, Mnk T > Wﬂﬂ L
To calibrate IR COMP (exact calibration): W g _ ‘5 - g -3
c m ( . ton) ! ! @ ,\.@/ % e @ \\@/\ HMD vEe
1. Turn the IR COMP trimpot full CCW. 7 I N A NSRRI N 2 P
2. Set the speedjadjust potentiometer until the motor runs at | e Trovs o mi e Ra-E e EE AT
midspeed without load (for example, 900 RPM for an 1800
RPM motor) A hand held tachometer may be used to measure , Models MM230001, MM23071, MM23101, MM23 201,
motor speed. | MM23401, and MM23501
3. Load the motor armature to its full load armature current v ”\Q/W ﬂ\mw/, w0 e @ @ .Mmm.u,@m
rating. The motor should slow down. v M.om Vm«m TR Mo& V(Oﬂ o3y
4. While keeping the load on the motor, rotate the IR COMP . ) )
. . . ; 1/ hs N T
trimpot until m_ﬁ motor runs at the speed measured in step 2, @ ﬁ@ epa “ @ ' ,\@/ m, <mm_u
,. : ' .V!\I\ ) u_\ wq%n» Wk (\ ﬁ / ._mw.m, 3=
R A TSICLE 3 Cows b Amos TOWLE 3 CCMP as
Approximate calibration: _ W
If the motor does not maintain set speed as the load changes, ,, NN N\ \
gradually rotate the IR COMP trimpot CW. If the motor osciliates mm ,/@\ _4®ﬂ m.qgmwomnz .@_\l_. _,ﬂ®|\_ -5z 25w
(overcompensation), the IR COMP trimpot may be set too | TwE Toows 3 Aves TR skl S ATes
high (CW). Turn the IR COMP trimpot CCW to stabilize the I N e e SN R e
motor speed. &) (K 9 v Y {® s Ve
See Figure 18, page 34, for recommended IR COMP settings.
R (A R g e
®® 2 ® D e,
ool Toews 2.7 Amos 33T 2 cowp o3 Aros
Figure 18. Recommended Torque and IR COMP Settings
(actual settings may vary with each application)
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ACCEL

The ACCEL setting determines the time the motor takes

to ramp to a higher speed. See Specifications on page 1 for
approximate acceleration times. ACCEL is factory set for the
fastest acceleration time (full CCW).

To set the acceleration time:

1. Set the speed adjust potentiometer full CCW, The motor should
run at minimum speed.

2. Turn the speed adjust potentiometer full CW and measure the
time it takes the motor to go from minimum to maximum speed.

3. If the time measured in step 2 is not the desired acceleration
time, turn the ACCEL trimpot CW for a stlower acceleration
time, or CCW for a faster acceleration time. Repeat steps 1
through 3 until the acceleration time is correct.

DECEL

The DECEL setting determines the time the motor takes to ramp
to a lower speed. See Specifications on page 1 for approximate
deceleration times. DECEL is factory set for the fastest
deceleration time (full CCW).

To set the deceleration time:

1. Set the speed adjust potentiometer full CW. The motor should
run at maximum speed.

2. Turn the speed adjust potentiometer full CCW and measure the
time it takes the motor to go from maximum to minimum speed.

3. If the time measured in step 2 is not the desired deceleration
time, turn the DECEL trimpot CW for a slower deceleration
time, or CCW for a faster deceleration time. Repeat steps 1
through 3 untit the deceleration time is correct.
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Multiple fixed speeds

Replace the speed adjust potentiometer with series resistors
with a total series resistance of 10K ohms (Figure 19). Add a
single pole, multi-position switch with the correct number of
positions for the desired number of fixed speeds.

5 Total Series
: Resistance
E— ~_ frs  10Kohms

Figure 19. Multiple Fixed Speeds

()

L
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Adjustable speeds using potentiometers in
series

Replace the speed adjust potentiometer with a single pole,
multi-position switch, and two or more potentiometers in series,
with a total series resistance of 10K ohms, Figure 20 shows a
connection for fixed high and low speed adjust potentiometers.

> CW
— High — 9~
S3 _ Speed 075K ohm
S2 o
m_|O<...Q ,U/0<<
ee A
p o
~" 5K ohm

Figure 20. Adjustable Fixed Speeds Using Potentlometers in
Serles
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Independent adjustable speeds

Replace the speed adjust potentiometer with a single pole, multi-
position switch, and two or more potentiometers in parallel, with
a total parallel resistance of 10K ohms. Figure 21 shows the
connection of two independent speed adjust potentiometers that
can be mounted at two separate operating stations,

S3 .
_ \«\\‘Lumvmmcn oW O/ns.

§2 — < o |_I|O/\,/ JU/.,._/
o1 SPEEDT S"20K ohm 720K ohm

Flgure 21. Independent Adjustable Speeds

RUN/JOG switch

Using a RUN/JOG switch is recommended in applications where
quick stopping is not needed and frequent jogging is required.
Use a single pole, two position switch for the RUN/JOG switch,
and a single pole, normally closed, momentary operated
pushbutton for the JOG pushbutton. ,
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40 Application Notes

- AUN

In the first wiring option, connect the RUN/JOG switch and JOG
pushbutton to the inhibit plug as shown in Figure 22. The motor
coasts to a stop when the RUN/JOG switch is set to JOG. Press
the JOG pushbutton to jog the motor. Return the RUN/JOG
switch to RUN for normal operation.

In the second wiring option, connect the RUN/JOG switch and
the JOG pushbutton as shown in the Figure 23. When the
RUN/JOG switch is set to JOG, the motor decelerates to
minimum speed (minimum speed is determined by the MIN SPD
trimpot setting). Press the JOG pushbutton to jog the motor.
Return the RUN/JOG switch to RUN for normal operation.

406
PUSHBUTTON RN O\ T s06
,— .

A o

INHBIT

Leader-follower application

In this application, use a PCM4 to monitor the speed of the
leader motor (Figure 24). The PCM4 isolates the leader motor
from the follower drive, and outputs a voltage proportional to the
leader motor armature voltage. The follower drive uses this
voltage reference to set the speed of the follower motor. An
optional ratio potentiometer may be used to scale the PCM4
output voltage.

— (42 em——— - 82

= - &
Leader —— §§ . PCM4 g _unm___ﬁ_vs.mq
drive i — T TRSOE— /; o rive
— - T Tes01 10K chm -

{optional}

Figure 22. RUN/JOG Switch
Connection to
Inhibit Plug

Figure 23. RUN/JOG Switch
Connection to
Speed Adjust Potentlometer

Figure 24. Leader-Follower Application
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Single speed potentiometer control of

multiple drives

Multiple drives can be controlled with a single speed adjust

potentiometer using a PCM4 at the input of each drive to provide
isolation (Figure 25). Optional ratio potentiometers can be used to
scale the PCM4 output voltage, allowing independent control of

each drive.

% pom4
-, al
TB501 TB602

ratlo pot B
{oplional)
10K

Al ——,

s2 Drive A " Motor V
S A

81 A2 ———F i

—82 DriveB T Molar
84 Aa2—T

Figure 25. Single Speed Potentiometer Control of Multiple Drives

Application Notes

Reversing

A dynamic brake may be used when reversing the motor direction
(Figure 26). Use a three pole, three position switch rated for at
least the maximum DC armature voltage and maximum braking
current. Wait for the motor to stop completely before switching it
to either the forward or reverse direction. See the Dynamic
braking section, page 28, for recommended dynamic brake
resistor sizes

Note: Model MM23501 is equipped with this reversing feature.

Al A2

) PWD
Ty &
BRAKE N
LH'&;A O e —
T e Resisior
SN oy :
: MOTOR , Vo
,/i\\ e
= ¢
" ¢ v
i~
(L C
O

Figure 26. Reversing Circult Connection
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_um<®_.m=am with a DIGI-LOK® controller Figure 28 shows the connection of the reversing circuit to a
MM?23000 series drive and to a DLC300-SPEC.0404 (or
A DIGI-LOK® controller, model DLC100 (DLC200 for 230 VAC DLC400-SPEC.0404).
line voltage) or DLC300-SPEC.0404 (DLC400-SPEC.0404 for
230 VAC line voltage) can be used in a reversing application. The z__smmcmo -
DIGI-LOK® must be inhibited while braking, Without the inhibit | Series %
feature, the DIGI-LOK® will continue to regulate. This will cause _!z Drive &
overshoot when the DIGI-LOK® is switched back to the drive. —
uﬁ_.,..a ‘ st s 81
Figure 27 shows the connection of the reversing circuit to a l;@“_mr |
MM23000 series drive and to a DLC100 (or DLC200). BRAKE BRAKE E BRAKE | PACI00-SPEC 0404
FwD | REV Fwp . _ I REV ewD . REV *’ or DLCA00-BPEC 0404
O oL T
MM23000 s2 ~ - T || It Lonse
Y " L
Al A2 - . -
ynsmila f = ||| . h maon
”m.--_u? - A # Optical ‘,\J,,, ' M‘Wﬂln_l
e Encoder ;H ; +5 Vde
FWD U!ixwﬂ._, Be“m..:mU REV  FWD .umm..xnmc DLC100
S I C R or DLC200
z - . — 28
—_—— 28
e e — el 8
o Comman
Oplical \I/ S8 000000000 ___.
Encoder fuwm - +5 vde
Figure 28. Reversing with a DLC300-SPEC.0404
Figure 27. Reversing with a DLC100 (DLC200) (DL.C400-SPEC.0404)
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Troubleshooting :,_“

A Warning

Dangerous voltages exist on the drive when it is powered. When
possible, disconnect the AC line voltage from the drive while
troubleshooting. Be alert. High voltages can cause serious or fatal
injury.

Before troubleshooting

Perform the mo:oi_:m steps before starting any procedure in this
section:

¢ Disconnect AC line voltage from the drive. .

¢ Check the drive closely for damaged components, .

¢ Check that no conductive or other foreign material has become
lodged an the E.::oa circuit board. i

¢ Verify that every connection is correct and in good condition.

* Verify that there are no short circuits or grounded connections. |

¢ Check that the voltage selection switch settings match the AC
line and output voltages.

o Check that the drive’s rated armature and field outputs are

}
consistent with the motor ratings. ,

46 Troubleshooting

Problem

Possible
Causes

Suggested
Solutions

Line fuse blows.

1. Line fuse is the wrong
size.

2. Motor cable or armature
is shorted to ground.

3. Nuisance tripping
caused by a combination
of ambient conditions and
high-current spikes (i.e.
reversing).

1. Check that the line fuse
is correct for the motor
size.

2. Check motor ¢able and
armalture for shorts.

3. Add a blower to cool the
drive components;
decrease TORQUE
settings, or resize motor
and drive for actuat load
demand, or check for
incorrectly aligned
mechanical componenis or
“jams".
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48 Troubieshooting

Problem Possible Suggested
Causes Solutions
Line fuse does not blow, L, Speed adjust t. Increase the speed adjust

but the motor does not run,

potentiometer is set Lo zero
speed.

2. INHIBIT terminals are
jumpered.

3, S2 is shorted ta S1.

4, Drive is in current limit.

5. Drive is not receiving
AC line voltage.

6. Motor is not connected.

potentiometer setting.

2. Remove jumper from
the INHIBIT terminals,

3. Remove short.

4, Verify that motor is
not jammed. Increase
TORQUE setting if they
are set too low.

5. Apply AC line voltage
toLl and L2.

6. Connect motor to Al
and A2,

Problem

Possible
Causes

Suggested
Solutions

Motor runs too fast.

1. MAX SPD and MIN
SPD are set too high.

2. Motor field connections
are loose (shunt wound
motors oniy).

1. Calibrate MAX SPD
and MIN SPD.

2. Check motor field
connections.

Motor does not stop
when the speed adjust
potentiometer is full CCW.

MIN SPD setting is too
high.

Calibrate MIN SPD.

Motor will not reach the
desired speed.

1. MAX SPD setting is too
low.

2. IR COMP setting is too
fow.

3, TORQUE setting is too
low.

4, Molor is overloaded.

{. Increase MAX SPD
setting.

2. Increase IR COMP
setting.

3. Increase TORQUE
setting.,

4, Check motor load.
Resize the motor if
necessary.

Motor runs in the opposite
direction (non-reversing
drives),

Motor connections to Al
and A2 are reversed.

Reverse connections to Al
and A2,

Motor pulsates or surges
under load.

1. IR COMP is set too
high.

2. Motor bouncing in and
out of current limit.

1. Adjust the IR COMP
setting slightly CCW uatil
the motor speed stabilizes.

2. Make sure motor is not
undersized for load; adjust
TORQUE trimpot CW.

For additional assistance, contact you local Minarik® Distributor, or
the factory direct: phone (818)502-1528; fax (818)502-0716.

)
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CE Compliance

Minarik Corporation hereby certifies that its MM23000 series
drives have been approved to bear the “CE” mark provided the
conditions of approval have been met by the end user.

The MM23000 series has been tested to the following test
specifications:

ENS55011:1991 (emissions), and
ENS50082-1:1992 (immunity)

Compliance allows Minarik’s MM23000 series to bear the
CE mark.

The end user, as described herein, falls into one of two oanmoznw

1. The Consumer will deploy a stand-alone unit as an
integral, yet external, portion of the machine being
opérated.

2. The Original Equipment Manufacturer (OEM) will
implement the product as a component of the machine
being manufactured.

In addition to EMI/RFI safeguards inherent in the MM23000
series’ design, external filtering is required.

50 CE Compliance

Line filters

Minarik requires the Corcom® line filters listed below.

08.85@ Filters

Nameplate Current of Corcom® Filter
Motor Wired to the Drive Part Number
0 to 4 amps 6VV1
4.1to 13 amps 20VV1

If the exact line filter is not available, the specifications are as
follows:

L =(1.73 + 0.03) milliHenries.

C = (0.27 + 0.54) microFarads (X); 0.0055 microFarads (Y).
R =330Kohms.

Rated current: 1.4 times maximum DC motor current.
Filter type: Balanced 2-section.

The line filters should be wired to the AC line within 0.25 meters
of the drive. The ground connection from the line filter must be
wired 10 solid earth ground (resistance less than 500 ohms); not
machine ground. This is very important!

If the end-user is using a CE-approved motor, the correct line
filter listed above is all that is necessary to meet the EMC
directives listed herein. :
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Armature filters

If the end-user is not using a CE-approved motor, a second

filter on the armature must be deployed. It is Minarik’s
CEXXMM. XX = rated current of the filter. Minarik® Filters are
listed below.

Minarik® Filters
Nameplate Current of Minarik® Filter
Motor Wired to the Drive Part Number
0 to 4 amps CE4MM
4.1 to 13 amps CE20MM

The filters listed above are Real-Pole Balanced-Pi 3-pole
filters. If the exact filter is not available, the specifications are
as follows:

L & L1 =2 * (0.8) milliHenries.
C & C1 =2 * (0.1) microFarads @ 400W VDC.
Rin = 0.1 ohm; Rout = 1.2 ohm.

The filters listed above must be wired to the DC output of the
drive, as close to the drive as possible.

52

CE Compliance

The end user must use the filters listed in this section to comply
with CE. The OEM may choose to provide alternative filtering
that encompasses the Minarik drive and other electronics within
the same panel.

The OEM has this liberty because CE is a machinery directive.
Whether or not every component in the OEM’s machinery meets
CE, the OEM must still submit his machine for CE approval.

Thus, no component must necessarily meet CE within the
machine, as long as the OEM takes the necessary steps to
guarantee the machine does meet CE. By the same token, even if
every component in the OEM’s machine does meet CE, the
machine will not necessarily meet CE as a machine.

Using CE-approved wiring practices (like proper shielding) and
the filters listed in this section help the drive meet EN55011
(1991 emissions standard) and ENS50082-1 (1992 immunity
standard).

S
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Replacement parts are available from Minarik Corporation and its
distributors for this drive series.
Table 3. Replacement Parts
Model No. Symbal Description Minarik® P/N
MM23001 and SCRS501, 502 800 V, 20 A SCR 072-0043
MM23071 D50t-503 800 V, 20 A Diode 071-0039
R501 0.010), 5 W Resistor 032-M29 ,
T501 3FD-224-001 Transformer 230-0083 |
10K£2 potentiometer kit 202-0031
MM2301% Same as MM23001 except:
SCRS01, 502 600 V, 8 A SCR 072-0024
D501-503 600 V, 3 A Diode 071-0007
R501 0.05£2, 5W Resistor 032-0089
MM23101 Same as MM23001 except potentiometer kit, and including:
' Case Botiom 223-0170
Case Cover 223-0169
240V Pilot Light 040-0043 “
10K, 1/2 W Potentiometer 120-0047 '
Knob 140-0013
SwW3 DPST Power Switch 080-0030
15 A, 3AB Fuge 050-0018
MM23111 Same as MM23011 except potentiometer kit. Same as MM23101
except fuse. Include: ﬁ
3 A, JAG Fuse 050-0021 :
MM23201 Same as MM23101 except case cover, and including:
Case Cover 223-0168
, 400, 40W Resistor 032-0076
SW4 DPST Run/Brake Switch 080-0027

SW5 DPST FWD/REV Switch 080-0027

58 Replacement Parts

Table 3. Replacement Parts {contlnued)

Model No, Symbol Deseription Minarik® P/N
MM23211 Same as MM23011 except potentiometer kit, Same as MM22201
except fuse. Include;
3 A, 3AG Fuse 050-0021
MM23411 Same as MM23011 except potentiometer kit, and including:
" Knob 140-0011
240V Pilot Light 040-0043
DPST Power Switch 080-0030
Power Switch Boot 155-0050
10K, 1/2 W Potentiometer 120-0047
3A 3AG Fuse 050-0021
Heat Sink 223-0182
Case 223-0104
MM23401 Same as MM23001 except pot kit. Same parts as MM23411
(knob,...,case) except fuse, and including;
15 A, 3AB Fuse 050-0018
MM23501 Same as MM23401 except heat sink and case, and including:
" Heat Sink 223-0183
Case 223-0106
200, 40 W Resistor 032-0062
FWD/BRAKE/REV Switch 081-0010
Rotary Switch Knob 140-0014
MM23072 Same as MM23071 except:
R501 0.0542, 5W Resistor 032-0089
MM23001C-Q Same as MM23001 including:
50503 Quick-Disconnect Header Block 164-0211
Quick-Disconnect Plug 163-0095
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Limited Warranty _

A. Warranty - Minarik Corporatlon (referred 1o as “the Corporation*) warrants that its products will
be free from defects in workmanship and material for two (2) years from date of shipment thereof,
or 6,000 hours, whichever comes first. Within this warranty period, the Corporation wili repalr ar
replace such products that are: (1) returned to Minarik Corporation, 901 East Thompson Avenua,
Glendale, CA 91201-2011 USA; and, (2} determined by the Corporation to be defactive,

This warranty shall not apply to any product that has been sublect 1o misuse, negligance, or
accident; or misapplied; or repairad by unauthorized persons; or impropery installed. The
Corporation is not responsible for removal, installation, or any other incidental axpenses incurred
in shipping the product 1o and from the repair point.

B. Disclalmer - Tha provisions of Paragraph A are the Corporation's sole obligation and excluda
all other warranties of merchantabillty for use, express or implied. The Corporation further
disclaims any responsibility whatsoever to the customer or to any other peraon for injury to the
persan or damage or loss of properly of value caussd by any product that has been subjact to

misuse, negligance, or accidsnt, or misapplied or moditied by unauthorized parsons or improperly
installed,

C. Limitations of Liabllity - in the event of any claim for breech of any of the Oaios__o:i
obligations, whether express or implied, and particuiarly of any other claim or breach ol warranty -
centained in Paragraph A, or of any other warrantiss, express or implied, or ctaim of liability thai
might, despite Paragraph B, be decided against the Corporation by lawful authority, the
Corporation shali under no circumstances be llable for any consequentiat damages, losses, or
Bxpense arising in connection with the. use of, or inability to use, the Corporation’s product for any
purpose whatsosver, ;
An adjustment mads undsr warranty does not vold the warranty, nor does it imply an extension of
the original two (2} year or 6,000 hour watranty perlod. Praducts serviced and/or parts rapiaced on

mso.nsmamumm_ma:_._:o.zm Em:mzeh.o;oaam:«.:a::mxu__.oa_.._oao:o::o original warranty, -
only. ;

It for any reason any of the foregoing provisions shall be ineflective, the Corporation's liability for
damages arising out of its manulacture or sale of squipment, or use thereof, whether such liabllity
is based on warranty, contract, negligence, strict llability in ton, or otherwlss, shall not In any event
exceed the fult purchase price of such agquipmeni.

Any action against the Corporation based upon any liability or oblgation arising hereunder or
under any law applicable to the sale of aquipment or the use thereof, must be commenced within
one year alter the cause of such action arises.

901 East Thompson Avenue
Glendale, California 91201-2011
Phone: (818) 502-1528
Fax: (818) 502-0716
www.minarikcorp.com
Document number 250-0091, Revision 3
Printed in the U.S.A - 12/08
U.S.A. $12.00, Canada $13.00
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Temperature Controller E5CS-X

1/16 DiN Sized Multi-range
Controller Offers Selectable
Control Modes, Built-in Alarm

B Accurate to £0.5% of full scale
B Multiple scale ranges allows flexibility
to match application
B Field-selectable temperature ranges in
°F and °C
B Selectable ON/OFF and PID control with
auto-tuning of proportional band
8-function alarm, standard
Tamper-proof setting, faulty sensor
compensation and controller diagnostics
Easy-to-read 11 mm high LED display
Nonvolatile memory backup
3-year warranty

Ordering Information
B TEMPERATURE CONTROLLERS

Control modes PID or ON/OFF action

Sensor intput Platinum RTD(Pt: 1000, Interchangeable

type Thermocouple {DIN and JiS standard types) thermistor {THE types}

Cutput Contact | ESCS-R1KJX-F ESCS-R1PX-F ESCS-R1GX-F
Vohage | ESCS-QIKJX-F E5CS-QIPX-F E5C5-Q1GX-F

M TEMPERATURE RANGES
Thermocoupie Input Type

Input type Type K Type J

Switch setting 0 1 2 3 4 5 6 -] 17 8 9
Temperature range|0 10 200 D 1o 300| 0to 400 010 500] 010 600 O to 899] 00 988 010 200] D10 300| Oto 400) O to SO0
Scale indication °C *C °CrF °CrF “CrF °ClrF °F °C C *CrPF °C/lPF
Unit of measure 1°CorF

Piatinum RTD Input Type

Switch setting 0 1 2 3 4 5 & 7 8
Temperature range 501050 | 0.01050.0|-201080 | 0.01099.9} 010200 | 010300 | 01 4D0 | 010600 | 010800
Scale indication °C °C °C °Cl°F °CFF °C “CI°'F °F °F

Uniit of measure 1°CorF

Thermistor input Type

Switch setting 0 1 2 3 4 5 6 7 8 9
Temperature range] -50 1o 50 | 0 to 00| 50 to 150 100 to 200| 150 to 300! -50 to 100| 0 to 200 | 100 to 300 200 1o 400 | 300 to 600
Scale indication °Cc °F

Unit of measure 1°CorF
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E5CS-X

N ACCESSORIES
Description Part number
Protective cover | Hard ptastic; protects front panel against dust, dirt and water drops Y92A-38

W REPLACEMENT PARTS

Description Part number
Adapter for panel mounting (supplied with each unit) Y92F-30
Specifications
Part number ESCS-O1KJX ESCS-D1PX E5CS-01GX
Sensor input type Thermocouple Platinum RTD (Pt 100Q) Therrmistor
Type J (IC) and Type K (CA) | DiN or JIS standard {interchangeable type)
Supply voltage 100 to 240 VAC, 50/60 Hz; operates on B5 o 110% of rated volale
Power consumption Approx. 7 VA
Contro! Contact Type SPDT relay
output Max. load | 3 A, 250 VAC (resistive load)
Voltage Logicioad | 12 VDC, 20 mA with short-circuit protection
Hysteresis 0.2% of full scale during ONJOFF control action
Response | Output 2 seconds for output to change
time Display 2 seconds for displayed indication to change
Service Mechanical | 10 million aperations minimurn with contact output
life Eilectrical 100,000 operations minimurn with contact output i ) R
Aiarm outpul Typa“ -~ SPST-NO reiay_""_ﬁé" B e CoTmTEmT o
Max. ioad | 1 A, 250 VAC (resistive ioad)
Setiing Absoluie value alarm: Same as controf output setting range
range Others: 0 to full scale
Setting accuracy Set value coincides with indicated value, 50 no relative error exists
Indication acturacy +0.5% of full scalg, +1 digit max.
Display Range -999 10 999 {Limited to input type)
Control Type ON/OFF and PID with automatic tuning of proportional band, switch selectabie
modes Proportional band 3 10 20% (in PID mode) automatically adjusted according 1o the rise tirne of the
controlled system
Reset time 4 minutes {in PID mode)
Rate time 0.4 minutes (in PID mode)
Proportional period 2 or 20 seconds, swilch selectable
Sampling period 500 ms
Matarials Plastic case
Mounting Fits 1/16 DIN panel cutout; includes panile mounting adapter
Connections Screw terminals
Weight 170 g {6 oz.} without mounting adapter
Enciosure Front panel | IPS0, NEMA 4 with optional cover Y92A-48N
ratings Rear panel [ IP30
Terminals | IPOO
Approvals UL Recognized, File Number E6GB4871
CSA Certified, File Number LR59623
Ambient Operating -10° 1o 55°C (14° to 131°F)
temperature Storage -25° 10 65°C (-13° to 148 °F)
Humidity 3510 85% RH
Insulation resistance 20 MQ minimum at 500 VDG
Dielectric strength 2,000 VAC, 50/60 Hz for 1 minute between current-carfying terminals of different polarity
Vibrafion | Mechanical durability 10 to 55 Hz, 0.75 mm (0.03 in) double amplitude in X, Y, and Z directions for 2 hours each
Malfunction durability 2t0 55 Hz, 2 G in X, Y, and Z directions for 10 minutes each
Shock Mechanical durability 30 m/s?, in 6 directions, 3 times each
Malfunction durability 100 m/s?, in 6 directions, 3 times sach
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Dimensions

Unit: mm (inch)

OMRON

E5CS-X
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Side-by-side Mounting of Several Temperature Controllers

Controllers | 2 <3 4 5 6

L

285.5*)

+1 +1
93.5_0 141.5 0

1
v 1%

37541
w5,

T e o
r"“‘_'u‘.‘?:';s “T? J)

1
L={4B x block —2.5) |y

- _t for tight sitle-by-side mounting
:36) Note: 1. Recommended panel thickness is 1 1o 8 mm (0.04
J to 0.31 in).
2. Because mounting brackets are aftached to the top
| and botiom of a temperature controller, tight side-
T by-side mounting is possible.
1. Main

8. Display data identihier

2 Controt output indicator

— 3. Alarm ingicator

display each time pressed.

— 4. Up key
7. Write proteclion key
6. Retum key 5. Down key
Key Description Key Description
1 Main display sequentially displays the present 7 The hidden write protection key provides protection
temperature, set temperature, and an alarm vaiue against unauthorized to set temperatures and is
each time the retumn key is pressed. used in conjunction with the intermal "protection®
2 Control output indicator lights when the output is ON. ;\?c:l ;Ltﬂawe 'r&lemacl’ pDrgtecﬂon svzyich 5»:?: ;;?:SN'
— " - n to in Lip an wn oparation, f
3 Alarm indicator fights when the alarm output is ON. key must be pressed simuttaneously with the Up and
4 Up key increases the sel iemperature or alarm value Down keys. !f the intemal protection switch is set 1o
when pressed. Increases the value quickly when OFF, changes can be made simply by pressing the
held down, Up and Down keys.
5 Down key decreases the set temperature or alarm 8 Display data identifier lights SP when the set
value when pressed. Decreases the value quickly temperature is displayed on the main display and AL
when held down. when an alarm value is displayed.
6 Retum key changes the value displayed on the main 9 Red deviation indicators fight an up arrow when the

present temperature is higher than the set tempera-
ture and light a down armow when the present value
is iower than the set temperature. The green block
indicates the temperature deviation is within 1% of
the full scale.
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E5CS-X

Connections

Voltage outpist type —— 0 0

20 mA, 12VDC

- COma,ctml‘pmtype—— ([, ~— 10010 240 VAC, 50/80 Hz
(O—D—— (2
Thermocoupie input type—-(Ej— -éi%—-— Alarm output
T ) 1

OMRON

OMRON ELECTRONICS, INC.
One East Commerce Drive
Schaumburg, IL 60173
1-800-55-OMRON

Cat. No. GC TC12 1/99 Specifications subject to change without notice.

OMRON CANADA, INC.
885 Milner Avenue
Scarborough, Ontario M1B 5V8

416-286-6465

Printed in the U.S.A.
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MOTORS AND DRIVES

Installation — Maintenance Instructions
aceivin
Inspect the motor for damage before accepting it. The Motor shaft
shouid rotate freely with no rubs.  Report any damage immediately
{o the commercial carrier that delivered your motor.
Safety Notice
Only qualified personnel trained in the safe installation and
operation of this equipment should install this motor. When
improperly installed or used, rotating equipment can cause serious
or fatal injury. Equipment must be installed in accordance with the
National Electrical Code (NEC), local codes and NEMA MG2
Safety Standards for Construction and Guide for Selection,
installation and Use of Electric Motors and Generators. Observe
the following guidelines:
1.  When eyebolts are provided, they must be fully tightened and
are intended to iift the motor and its included accessories only.

2. Ground the motor according to NEC and local codes.

3. Provide a permanent guard to prevent accidental contact of
body parts or clothing with rotating or moving parts.

4. Shaft key must be secured before starting motor.

5.  This motor must only be connected to the proper line voltage,
line frequency and load size.

6. If a motor mounted brake is installed, provide proper
safeguards for personnel in case of brake failure.

7. Disconnect all power services and allow mator to compleiely
stop before servicing.

8. For single phase motors, discharge the start and/or run
capacitors before servicing.

9. Do not by—pass or render inoperative any safety device.

Motor Enclosure

ODP, Open drip proof motors are intended for use in clean, dry
locations with adequate supply of cooling air. These motors shouid
not be used in the presence of flammabile or combustible materials.
Open motors can emit flame and/or moiten metal in the event of
insulation failure.

TEFC, totally enclosed motors are intended for use where
moisture, dirt and/or corrosive materials are present in indoor and
outdoor locations.

Explosion proof motors, as indicated by the Underwriters
Laboratories, Inc. label are intended for use in hazardous areas as
specified by the NEC.

Mounting

Foot mounted machines shouid be mounted to a rigid foundation
to prevent excessive vibration. Shims may be used if location is
uneven.

Fiange mounted machines should be properly seated and aligned.
Note: If improper rotation direction is detrimental to the load, check
rotation direction prior to coupling the load to the motor shaft.

For V-belt drive, mount the sheave pulley close to the motor
housing. Allow clearance for end to end movement of the motor
shaft. Do not overtighten belts as this may cause premature
bearing failure or shaft breakage.

Direct coupled machines should be carefuily aligned and the shaft
should rotate freely without binding.




Wiring

Connect the motor as shown in the connection diagram. The
wiring, fusing and grounding must comply with the National
Electrical Code and local codes. When the motor is connected fo
the load for proper direction of rotation and started, it should start
quickly and run smoothly. If not, stop the motor immediately and
determine the cause. Possible causes are: low voltage at the
motor, motor connections are not comrect or the Ioad is too heavy.
Check the motor current after a few minutes of operation and
compare the measured current with the nameplate rating.
Lubrication

This is a ball bearing motor. The bearings have been lubricated at
the factory. Motors that do not have regrease capability are factory
lubricated for the normal life of the bearings.

Relubrication Intervals (For motors with regrease capability)

New motors that have been stored for a year or longer should be
relubricated. Lubrication is also recommended at these intervals:

Relubrication intervais

NEMA (IEC) Rated Speed (RPM)
Frame Size 3600 1800 1200 900
Up to 210 indl. (132) 5500Hrs. | 12000Hrs. | 18000Hrs. | 22000Hrs.

Ower 210 to 280 incl. (180} 3600Hrs. | 9500Hrs. | 15000Hrs. | 18000Hrs.
Over 2B0 10 360 incl. (225) | *2200Hrs. | 7400Hrs. | 12000Hrs. | 15000Hrs.
Over 360 to 5000 incl.(300} | *2200Hrs. | 3500Hrs. | 7400Hrs. | 10500Hrs.

* Lubrication interval for 8313 or 6314 bearings that are used in 360
through 5000 frame, 2 pole motors. If roller bearings are used,
bearings must be lubricated more frequently, divide the interval by

2. . -

Lubricant

Baldor motors are pregreased, normally with Chevron SRI#2.
Equivalent and compatible greases are Texaco Polystar, Shell
Dolium R and Amoco Rykon Premium #2.

Procedure

Clean the grease fitting (or area around grease hole, if equipped
with slotted grease screws). if motor has a purge plug, remove it.
Motors can be regreased while stopped (at less than 80°C) or
running.

Apply grease gun to fitting (or grease hole). Too much grease or
injecting grease o quickly can cause premature bearing failure.
Slowly appty the recommended amount of grease, taking 1 minute
or so to apply. Operate motor for 20 minutes, then reinstali purge
plug i previously removed.

Caution: Keep grease clean. Mixing dissimilar grease is not
recommended. ’

Amount of Grease to Add
Weight of Volume of grease to
Frame Size NEMA (IEC) | grease to add add
ounce (gram) | inches® | teaspoon
Up to 210 incd. (132) 0.30(8.4) 0.6 2.0
Over 210 1o 280 incl. (180) 0.61(17.4) 1.2 39
Over 280 to 360 inci. (225) 0.81 (23.7) 15 52
Over 360 o 5000 indl.(300) 2.12 (60.0) 41 13.4

Additional copies of this instruction sheet may be obtained at no
charge by writing to:
Baldor Electric Company
P.O. Box 2400
Fort Smith Arkansas 72902
LB5001 11/99
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Gear Data
MAX. TORQUE GEAR OVERHUNG GREASE CAPACITY
RATIO IN-LBS {MECH.) STAGES EFFICIENCY LOAD CAP. LBS. 0zZ. cm3
STYLE FTA - .845 CENTER DISTANCE
LUBRICANT NON FLUID OIL CORP # H260/MS
50 15 1 0.80 1.3 0.3 8.88
7.4 15 1 0.75 1.3 0.3 8.88
8.0 15 1 0.75 1.3 0.3 8.88
10.0 15 1 0.75 13 0.3 8.88
12.0 15 1 0.70 13 0.3 8.88
15.0 15 1 0.65 1.3 0.3 8.88
20.0 15 j 0.50 1.3 0.3 B.88
24.0 15 1 0.45 1.3 0.3 8.88
30.0 15 1 0.45 1.3 0.3 B.88
40.0 15 1 0.45 1.3 0.3 8.88
50.0 10 1 0.40 1.3 03 8.88
STYLE GNA - DOUBLE REDUCTION
LUBRICANT NON FLUID OiL CORP # H260/MS
88.0 15 2 M 1.3 0.8 23.66
120.0 15 2 38 1.3 0.8 23.66
165.0 15 2 .35 1.3 0.8 23.66
225.0 15 2 29 1.3 0.8 23.66
320.0 15 2 26 1.3 0.8 23.66
480.0 15 2 DA 1.3 0.8 23.66
700.0 15 2 22 1.3 0.8 23.66
1050.0 15 2 13 1.3 0.8 23.66
1600.0 15 2 13 1.3 0.8 23.66
STYLE B - 1.083 CENTER DISTANCE
LUBRICANT MOBILITH # SHC100
5.0 30 1 0.80 10 0.8 23.66
75 35 1 0.75 10 0.8 2366
10.0 40 1 0.70 20 0.8 23.66
125 45 1 0.67 20 0.8 2366
15.0 40 1 0.60 20 0.8 2366
20.0 30 1 0.60 30 0.8 23.66
25.0 45 1 0.45 30 0.8 23.66
30.0 40 1 0.45 38 0.8 23.66
40.0 30 1 0.40 38 0.8 23.66
50.0 25 1 0.40 38 0.8 23.66
STYLE C - 1.750 CENTER DISTANCE
LUBRICANT MOBILITH # SHC007
8.0 75 1 0.76 40 1.9 56.18
11.0 75 1 0.74 40 1.9 56.18
15.0 75 1 0.72 65 1.9 56.18
225 75 i 0.70 65 1.9 56,18
33.0 75 1 0.60 65 1.9 56,18
45.0 75 1 0.60 65 18 56.18
58.0 75 1 0.50 65 1.9 56.18
72.0 80 1 0.45 85 1.9 56.18
80.0 40 1 0.40 65 1.9 56.18
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Gear Data
MAX. TORQUE GEAR - OVERHUNG GREASE CAPACITY
RATIO IN-LBS (MECH.) STAGES EFFICIENCY LOAD CAP. LBS. oz. L cm3
= e e e —— STV E D DOUSLE REDUCTION
LUBRICANT NON FLUID OIL # H260/MS
27.4 50 2 0.53 80 1.9 56.18
30.9 50 2 0.49 60 1.9 56.18
55.8 50 2 0.49 60 1.9 56.18
91.0 75 2 0.45 60 1.9 56.18
117.0 75 2 0.42 60 1.9 56.18
130.0 75 2 0.42 60 1.9 56.18
169.0 75 2 0.39 60 1.9 56.18
198.0 75 2 0.39 60 19 56.18
310.0 75 2 0.32 60 1.9 56.18
4440 75 2 0.33 60 1.9 56.18
660.0 75 2 0.24 60 1.9 56.18
960.0 75 -2 0.22 60 1.9 56.18
1500.0 50 2 0.14 60 1.9 56.18
2500.0 50 2 0.14 60 1.9 56,18
STYLE J - 1.750 CENTER DISTANGCE
LUBRICANT MOBILITH # SHC007
8.0 125 1 0.76 100 1.9 56.18
11.0 125 1 ) 074 100 1.9 56.18
15.0 125 - 1 072 100 1.9 56.18
22.5 125 1 0.70 125 1.9 56.18
33.0 150 1 0.60 125 1.9 56.18
45.0 125 1 0.60 125 1.9 56.18
58.0 75 1 0.50 125 1.9 56.18
72.0 60 1 0.45 125 1.9 56.18
90.0 40 1 0.40 125 1.9 56.18
STYLE E DOUBLE REDUCTION
LUBRICANT NON FLUID OIL # H260/MS
50.0 125 2 0.49 o5 36 106.5
75.0 125 2 0.47 95 36 106.5
100.0 125 2 0.45 95 36 106.5
120.0 175 2 0.42 95 36 106.5
180.0 175 2 0.39 95 36 106.5
262.5 150 2 0.36 95 36 106.5
400.0 125 2 0.34 95 3.6 106.5
£00.0 175 2 0.27 95 36 106.5
900.0 150 2 0.25 95 386 106.5
2000.0 125 2 0.20 95 36 106.5
STYLE PSLH
LUBRICANT MOBILITH SHC007
5.0 61 2 0.91 60 14.1 416
10.0 122 2 0.91 120 13.6 402
15.0 184 2 0.91 200 13.2 390
20.0 246 2 0.91 200 12.9 380
30.0 357 3 0.89 200 12.5 371
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Gear Data
MAX. TORQUE GEAR OVERHUNG GREASE CAPACITY
RATIO IN-LBS (MECH.) STAGES EFFICIENCY LOAD CAP. LBS. oz cm3
STYLE PSSH
LUBRICANT MOBILITH # SHCO00O7
5.0 19.7 2 0.88 10 4.2 125
10.0 38.8 2 0.88 40 3.4 100
15.0 57.5 2 0.88 40 3.0 90
20.0 77.4 2 0.88 40 2.7 80
30.0 115 3 0.79 40 2.7 80
40.0 119 3 0.79 100 2.6 77
50.0 119 3 0.79 100 2.6 77
60.0 120 3 0.79 100 25 75
90.0 120 4 0.72 100 2.4 70
120.0 120 4 0.72 100 2.0 60
180.0 120 4 0.72 100 2.0 60
300.0 94 4 0.72 100 2.0 60
450.0 94 5 0.70 100 1.9 57
800.0 94 5 0.70 100 1.9 57
STYLE PSM
LUBRICANT MOBILITH # SHC0O07
5.0 19.8 2 0.93 30 6.8 200
10.0 38.8 2 0.93 45 6.4 190
15.0 57.5 2 0.93 80 5.9 175
20.0 77.4 2 0.93 60 5.1 150
30.0 115 3 0.88 90 47 140
40.0 151 3 0.88 125 4.7 138
50.0 185 3 0.88 125 4.1 120
60.0 217 3 0.88 125 3.7 110
90.0 237 4 0.84 125 3.4 100
120.0 217 4 0.84 125 3.0 90
180.0 217 4 0.84 125 3.0 90
300.0 189 4 0.84 125 3.0 90
STYLE PSL
LUBRICANT MOBILITH # SHC0O07
5.0 31 2 0.91 60 148 438
10.0 61 2 0.91 120 14.3 423
15.0 106 2 0.91 200 13.9 410
20.0 122 2 0.91 200 13.5 400
30.0 182 3 0.89 200 13.2 390
40.0 244 3 0.89 200 13.0 385
50.0 250 3 0.89 200 12.9 380
60.0 280 3 0.89 200 12.9 380
90.0 305 4 0.87 200 12.5 370
120.0 315 4 0.87 200 12.2 360
180.0 340 4 0.87 200 1.8 350
240.0 330 4 0.87 200 1.5 340
300.0 330 4 0.87 200 1.2 330
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Parts List

Style BA, BP, BB, BC, BF, CB and CC Gear Units

11

O\

1

2
1
J

—
9
J
ltem No. Qty. Description item No. Qty. Description
1 1 Gearhousing 8 2 Output Shaft Bushing
2 1 Gearcap g 2 Output Shaft Thrust Brg Assy
3 1 Motor Shaft 10 1 Gear Spacer Pack
4 1 Worm 11 1 Gasket - Gearcap
5 1 Gear N —— 12 1 Gasket - Gearhousing
6 1 Output Shaft 13 1 Worm Nut
7 2 Output shaft Oil Seal 14 1 Worm Pin

X

XD
R

X IO Y
P
N

NG
)
K

@ | IR

S

Style JC, JK, JP and JAF Gear Units

2N

CARITA T e

o4V
1

el don

17
\L
A
=
=
7%
E

LAY KIX

ftem No Qty. Description Itern No. Qty. Description
1 1 Gearhousing 10 2 Output Shaft Bearing
2 1 Gearcap - Closed 11 2 Gear Spacers
3 1 Gearcap - Open 12 1 Wavy Washer
4 1 Motor shaft 13 2 O-Ring Gasket - Gearcaps
5 1 Worm 14 1 O-Ring Gasket - Gearhousing
6 1 Gear 15 1 Bushing - Motor Shaft
7 1 Output Shaft 16 1 Worm Nut
8 1 Quiput shaft Oil Seal 17 1 Worm Pin
9 1 Bearing Spacer
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Parts List

J1

Style DA, DB, DC, DF, EB and EC Gear Units

1 (8 Th (8
9 O
2 RRY 0\ n
A1 AR/ 3
’ @ g
4
Vv ar.w. Wi
Item No. Description ttem No. Description

1 Gearhousing 13 Thrust Bearing Assy., Housing
2 Gearcap - 1st Reduction 14 Bushing, Housing
3 Gearcap - Output/2nd Reduction 15 O-ring, Cutput Cap
4 Q-ring, Housing 186 Gear, 2nd Reduction
5 Motor Shaft 17 Shaft, Output
5 Worm - 1st Reduction 18 Seal, Ouiput Cap
7 Worm Nut 18 Bushing, Output Cap
8 Q-ring, int. Cap 20 Spacer, Output Housing
9 Gear - 1st Reduction 21 Retaining Ring
10 Shaft - 2nd Reduction Worm 22 Spacer, Output Housing
b Bushing, Cap 23 Bushing, Output Housing
12 Thrust Bearing Assy., Cap 24 Output Shaft Ol Seal
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Parts List
Style PSSH Gear Units

| ,3\?”@ 8 1

5 STAGE BOX 2 STAGE BOX

4 STAGE 3 STAGE 2 STAGE

ltem No. Qty. Description Itern No. Qty. Description

1 1 Gearhousing PSSH 11 2 Bushing

2 1 Gearcap PSSH 12 2 Washer Intermediate

3 1 Motor Shaft 13 1 O-Ring Gasket

4 1 Motor Shaft Oil Seal 14 1 Piug

5 1 Output shaft Ofl Seal 15 1 Roll Pin

& 1 Needle Roller Bearing Front 16 1 Ist Reduction Assy

7 1 Needle Roller Bearing Rear 17 1 2nd Reduction Assy

8 1 Washer Front 18 1 3rd Reduction Assy

9 1 Washer Rear 19 1 4th Reduction Assy

10 1 Retaining Ring 20 1 Output Shaft Assy
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Parts List
Style PSM Gear Units

IR

A

% 0%
‘e .\‘(_ N X5

[o!/j oﬁ\/®

©® | 0
O (o]
- 5- / 9
v/ 5 1
4 STAGE BOX 2 STAGE BOX
g :
5 @ < B | s
= -
e & @—
é =
*ON ALL
4 STAGE éﬁﬁ%\f? 3 STAGE 2 STAGE
BOTH ENDS
itern No. Qty. Description Itemn No. Qty. Description
1 1 Gearhousing PSM 10* 2 Ball Bearing
2 1 Gearcap PSM 11 1 O-Ring Gasket
3 1 Motor Shaft 12 1 Plug
4 1 Motor Shaft Oil Seal 13 1 Roll Pin
] 1 Output shaft Ofl Seal 14 1 Ist Reduction Assy
6 1 Needle Roller Bearing Front 15 1 2nd Reduction Assy
7 1 Needle Roller Bearing Rear 16 1 3rd Reduction Assy
8 1 Washer Front 17 1 Output Shaft Agsy
9 1 Washer Rear
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Parts List
Style PSL and PSLH Gear Units

o
O
D
( :
OO

4 STAGE BOX

19 )

4

2 STAGE BOX

z = — B
g — >
“ON ALL !
INTERMEDIATE
SHAFT ASSY'S
ekt o o
4 STAGE 3 STAGE
ftemn No. Qty. Description Item No. Qty. Description
1 1 Gearhousing PSL 11 1 Wavy Washer
2 1 Gearcap PSL 12° 2 608 Bearing
3 1 Motor Shaft 13 3 C-Ring Gasket
4 1 Motor Shaft Oit Seal 14 1 Piug
5 1 Output shaft Ol Seal 15 1 Roll Pin
53 1 Output Shaft Spacer 16 1 Ist Reduction Assy
7 1 Needle Roller Bearing Front 17 1 2nd Reduction Assy
8 1 Needle Roller Bearing Rear 18 1 3rd Reduction Assy
<] 1 Thrust Bearing Assy Front 19 1 Qutput Shaft Assy
10 1 Thrust Bearing Assy Rear
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Section 1
General Information

\\

Qverview This manual contains general procedures that apply to Baldor Motor products. Be sure to read and 3
understand the Safety Notice statements in this manual. For your protection, do not install, operate or
attempt to perform maintenance procedures until you understand the Warning and Caution statements. A
Waming statement indicates a possible unsafe condition that can cause harm to personnel. A Caution
statement indicates a condition that can cause damage to equipment.

Important: This instruction manual is not intended to include a comprehensive listing of all details for afl
procedures required for instaflation, operation and maintenance. This manual describes general
guidelines that apply to most of the motor products shipped by Baldor. If you have a question
about a procedure or are uncertain about any detail, Do Not Proceed. Please contact your Baldor
distributor for more information or clarification.

Before you install, operate or perform maintenance, become familiar with the following:
+  NEMA Publication MG-2, Safety Standard for Construction and guide
B for Selection, Installation and Use of Electric Motors and Generators.
+  The National Electrical Code
» Local codes and Practices

Limited Warranty

1. Baldor Electric motors are warranted for a period of one (1) year, from date of shipment from the factory or factory
warehouse against defects in material and workmanship. To allow for stocking and/or fabrication period and to
provide one year of actual service, the warranty period is extended for an additional period of six (6) months for a
total of eighteen (18) months from the original date of shipment from the factory or factory warehouse stock. In no
case will the warranty period be extended for a longer period. Baldor extends this limited warranty to each buyer
of the electric motor 1or the purpose of resale and to 18 original purchasar for use:- =

2. Baldor will, at its option repair or replace a motor which fails due to defects in material or workmanship during the (

warranty period if:
a. the purchaser presents the defective motor at or ships it prepaid to, the Baldor plant in Fort Smith, Arkans:, >
or one of the Baldor Authorized Service Centers and

b. the purchaser gives written notification conceming the motor and the claimed defect including the date
purchased, the task performed by the Baldor motor and the problem encountered.

3. Baldor will not pay the cost of removal of any electric motor from any equipment, the cost of delivery to Fort Smith,

-~ Arkansas or a Baldor Authorized Service Center, or the cost of any incidental or consequential damages resulting
from the claimed defects. (Some states do not allow the exclusion or limitation of incidental or consequential
damages, so the above exclusion may not apply to you.) Any implied warranty given by laws shall be limited to
the duration of the warranty period hereunder. (Some states do not allow limitations on how long an implied
warranty lasts, so the above limitation may not apply to you.)

4, Baldor Authorized Service Centers, when convinced to their satisfaction that a Baldor motor developed defects in
material or workmanship within the warranty period, are authorized to proceed with the required repairs to fulfill
Baldor's warranty when the cost of such repairs to be paid by Baldor does not exceed Baldor's warranty repair
allowance. Baldor will not pay overtime premium repair charges without prior written authorization.

5. The cost of warranty repairs made by centers other than Baldor Authorized Service Centers WILL NOQT be paid
unless first authorized in writing by Baldor.

6. Claims by a purchaser that a motor is defective even when a failure results within one hour after being placed into
service are not always justified. Therefore, Baldor Authorized Service Centers must determine from the condition
of the motor as defivered to the center whether or not the motor is defective. if in the opinion of a Baldor
Authorized Service Center, a motor did not fail as a result of defects in material or workmanship, the center is to
proceed with repairs only if the purchaser agrees o pay for such repairs. If the decision is in dispute, the
purchaser should still pay for the repairs and submit the paid invoice and the Authorized Service Center’s signed
service report to Baldor for further consideration.

7. This warranty gives you specific legal rights, and you may also have other rights which vary from state to state.

Note that Baldor Super-E® Premium Efficiency electric motors are warranted for a period of three (3) years (
All other terms and conditions of the Limited Warranty statement apply. }
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wdfety Notice:

This equipment contains high voltage! Electrical shock can cause serious or fatal injury.
Only qualified personnel should atternpt installation, operation and maintenance of
electrical equipment.

Be sure that you are completely familiar with NEMA publication MG-2, safety standards
for construction and guide for selection, installation and use of electric motors and
generators, the National Electrical Code and local codes and practices. Unsafe
installation or use can cause conditions that lead to serious or fatal injury. Only qualified
personnel should attempt the installation, operation and maintenance of this equipment.

WARNING:
WARNING:
WARNING:
WARNING:
WARNING:

WARNING:

WARNING:

WARNING:

WARNING:

WARNING:

WARNING:

Do not touch electrical connections before you first ensure that
power has been disconnected. Electrical shock can cause serious
or fatal injury. Only qualified personnel should attempt the
installation, operation and maintenance of this equipment.

Be sure the system is properly grounded before applying power.
Do not appty AC power before you ensure that all grounding
instructions have been followed. Electrical shock can cause
serious or fatal injury. National Electrical Code and Local codes
must be carefully foliowed.

Avoid extended exposure to machinery with high noise levels. Be
sure to wear ear protective devices to reduce harmtul effects to
your hearing.

This equipment may be connected to other machinery that has
rotating parts or parts that are driven by this equipment. improper
use can cause serious or fatal injury. Only qualified personnel
should attempt to install operate or maintain this equipment.

Do not by-pass or disable protective devices or safety guards.
Safety features are designed to prevent damage to personnel or
equipment. These devices can only provide protection if they
remain operative.

Avoid the use of automatic reset devices if the automatic restarting
of equipment can be hazardous to personnel or equipment.

Be sure the load is properly coupled to the motor shaft before
applying power. The shaft key must be fully captive by the load
device. Improper coupling can cause harm to personnel or
equipment if the load decouples from the shaft during operation.

Use proper care and procedures that are safe during handling,
lifting, installing, operating and maintaining operations.
Improper methods may cause muscle strain or other harm.

Before performing any motor maintenance procedure, be sure that
the equipment connected to the motor shaft cannot cause shaft
rotation. if the load can cause shaft rotation, disconnect the load
from the motor shaft before maintenance is performed. Unexpected
mechanical rotation of the motor parts can cause injury or motor
damage.

Disconnect all electrical power from the motor windings and
accessory devices before disassembly of the motor. Electrical
shock can cause serious or fatal injury.

Do not use these motors in the presence of flammable or
combustible vapors or dust. These motors are not designed for
atmospheric conditions that require explosion proof operation.

1-2 General Information
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Safety Notice Continued

WARNING: Motors that are to be used in flammable and/for explosive
’ atmospheres must display the UL label on the nameplate.

- Specific service conditions for these motors are defined in
NEC 70-599.

WARNING: UL rated motors must only be serviced by authorized Baldor
Service Centers if these motors are to be returned to a flammable
and/or explosive atmosphere.

Caution: To prevent premature equipment failure or damage, only qualified
maintenance personnel should perform maintenance.

* Caution: ~---- Do not lift the motor and its driven load by the motor lifting

hardware. The motor lifting hardware is adequate for lifting only the
motor. Disconnect the load from the motor shaft before moving the

motor.

Caution: if eye bolts are used for lifting a motor, be sure they are securely
tightened. The lifting direction should not exceed a 20° angle from
the shank of the eye bolt or lifting lug. Excessive lifting angles can
cause damage.

Caution: To prevent equipment damage, be sure that the elecirical service is
not capable of delivering more than the maximum motor rated amps
- ..——-listed-on the rating plate. =~ — -

Caution: H a HI POT test (High Potential Insulation test) must be performed ,
foliow the precautions and procedure in NEMA MG-1 and MG-2
standards to avoid equipment damage.

I you have any questions or are uncertain about any statement or procedure, or if you
require additional information please contact your Baldor distributor or an Authorized
Baldor Service Center.

5
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Storage

Unpacking

Handling

Each Baldor Electric Motor is thoroughly tested at the factory and carefully packaged for
shipment. When you receive your motor, there are several things you should do
immediately.

1. Observe the condition of the shipping container and report any damage
immediately to the commercial carrier that delivered your motor.

2. Verify that the part number of the motor you received is the same as the part
number listed on your purchase order.

If the motor is not put into service immediately, the motor must be stored in a clean, dry
and warm location. Several precautionary steps must be performed to avoid motor
damage during storage.

1.  Use a “Meqgger” pericdically to ensure that the integrity of the winding insulation
has been maintained. Record the Megger readings. lmrned:ately investigate
any significant drop in insulation resistance.

2. Do not lubricate bearings during storage. Motor bearings are packed with
grease at the factory. Excessive grease can damage insulation quality.

3. Rotate motor shaft at least 10 tums every two months during storage (more
frequently if possible). This will prevent bearing damage due to storage.

4. | the storage location is damp or humnid, the motor windings must be protected
from moisture. This can be done by applying power to the motors’ space
heater (if available) while the motor is in storage.

Each Baldor motor is packaged for ease of handfing and to prevent entry of
contaminants.

1. To avoid condensation inside the motor, do not unpack until the motor has
reached room temperature. (Room temperature is the temperature of the room
in which it will be installed). The packing provides insufation from temperature
changes during transportation,

2. When the motor has reached room temperature, remove all protective wrapping
materiaf from the motor.

The motor should be lifted using the Tifting Jugs or eye bolts provided.

1. Use the lugs or eye bolts provided fo fift the motor. Never attempt to lift the
motor and additional equipment connected to the motor by this method. The
lugs or eye bolts provided are designed 1o {ift only the motor. Never lift the
motor by the motor shaft.

2. K the motor must be mounied to a plate with the driven equipment such as
pump, compressor efc., it may not be possibie to lift the motor alone. For this
case, the assembly should be lifted by a sling around the mounting base. The
entire assembly can be lifted as an assembly for installation. Do not lift using
the motor lugs or eye bolts provided.

if the load is unbalanced {as with couplings cr additional attachments)
additional slings or other means must be used to prevent tipping. In any event,
the ioad must be secure before lifting.

1-4 General Information
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Section 2
Installation & Operation

A \

Overview Instailation should conform to the National Electrical Code as well as local codes and;
practices. When other devices are coupled to the motor shaft, be sure to install
protective devices to prevent future accidents. Some protective devices include,
coupling, belt guard, chain guard, shaft covers etc. These protect against accidental
contact with moving parts. Machinery that is accessible to personnel should provide
further protection in the form of guard rails, screening, warning signs etc.

Location The motor shouid.be installed in an area that is protected from direct sunlight, corrosives,
harmful gases or liquids, dust, metallic particles, and vibration. Exposure to these can
reduce the operating life and degrade performance. Be sure fo allow clearance for
ventifation and access for cleaning, repair, service and inspections. Ventilation is
extremely important. Be sure the area for ventitation is not obstructed. Obstructions will
limit the free passage of air. Motors get warm and the heat must be dissipated to prevent

damage. o ,

" These motors are —ric;t_c-iesignéd for atmospheric conditions that require explesion proof
operation. They must NQT be used in the presence of flammable or combustible vapors
or dust.

1.  ODP motors are suitable only for indoor applications.
2. TEFC motors are suitable for indoor or outdoor standard service applications.

Mounting The mator must be securely installed to a rigid foundation or mounting surface to
minimize vibration and maintain alignment between the motor and shaft load. Failure to
provide a proper mounting surface may cause vibration, misalignment and bearing
damage.
Foundation caps and sole platas zre designed o act as epacers for the equipment they—
support. If these devices are used, be sure that they are evenly supported by the
foundation or mounting surface. (

After instaltation is complete and accurate alignment of the motor and load is >
accomplished, the base should be grouted to the foundation to maintain this alignme

The standard motor base is designed for horizontal or vertical mounting. Adjustable or
sliding rails are designed for horizontal mounting only. Consuilt your Baldor distributor or
authorized Baldor Service Center for further information.

Alignment Accurate alignment of the motor with the driven equiprnent is extremely important.
1. Direct Coupling
For direct drive, use fiexible couplings if possible. Consult the drive or
equipment manufacturer for more information. Mechanical vibration and
roughness during operation may indicate poor alignment. Use dial indicators to
check alignment. The space between coupling hubs should be maintained as
recommended by the coupling manufacturer.

2. End-Play Adjustment
The axial position of the motor frame with respect to its load is also extremely
important. The motor bearings are not designed for excessive external axial
thrust loads. Improper adjustment wilt cause failure,

3. Puliey Ratio
The pulley ratio should not exceed 8:1.

4. Belt Drive
Align sheaves carefully to minimize belt wear and axial bearing loads {see
End-Play Adjustment). Belt tension should be sufficient to prevent beit slippage
at rated speed and load. However, belt slippage may occur during starting.

Caution: Do not over tension belts.
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wwwweling & Bolting

Power Connection

Conduit Box

AC Power

oo L

After proper alignment is verified, dowel pins should be inserted through the motor feet
into the foundation. This will maintain the correct motor position should motor removal be

required. (Baldor motors are designed for doweling.)
1.

Drill dowel holes in diagonally opposite motor feet in the locations provided.
Drill cotresponding holes in the foundation.

Ream alil holes. -

Install proper fitting dowels.

Mounting bolts must be carefully tightened to prevent changes in alignment,
Use a flat washer and lock washer under each nut or bolt head to hold the
motor feet secure. Flanged nuts or bolts may be used as an aliemnative to
washers.

- Motor and control wiring, overload protection, disconnects, accessories and grounding

should conform to the National Electrical Code and iocal codes and practices.

For ease of making connections, an oversize conduit box is provided. The box can be
rotated 360° in 90° increments. Auxitiary conduit boxes are provided on some motors for
accessories such as space heaters, RTD's etc.

Connect the motor leads as shown on the connection diagram located on the name plate
or inside the cover on the conduit box. Be sure the following guidelines are met:

1.

AC power is within £10% of rated voltage with rated frequency. (See motor
name plate for ratings).

OR

AC power is within 5% of rated frequency with rated voltage.

OR

A combined variation in voltage and frequency of +10% {sum of absolute
values) of rated values, provided the frequency variation does not exceed £5%
of rated frequency.

Performance within these voltage and frequency variations are shown in Figure 2-1,

2-2 Installation & Operation
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A

“werfst Time Start Up Be sure that all power to motor and accessories is off. Be sure the motor shaft is
disconnected from the load and will not cause mechanical rotation of the motor shaft.

1. Make sure that the mechanical installation is secure. All bolts and nuts are
tightened etc.

2. I motor has been in storage or idle for some time, check winding insulation
integrity with a Megger.

3. Inspect all electrical connections for proper termination, clearance, mechanical
strength and electrical continuity.

4. Be sure all shipping materials and braces {if used) are removed from motor
shaft.

Manually rotate the motor shaft to ensure that it rotates freely.
Replace all panels and covers that were removed during installation.
Momentarilty apply power and check the direction of rotation of the motor shaft.

If motor rotation is wrong, be sure power is off and change the motor lead
connections. Verify rotation direction before you continue.

9. Start the motor and ensure operation is smooth without excessive vibration or
noise. Hf s0, run the motor for 1 hour with no load connected.

10. After 1 hour of operatiori, disconnect power and connect the to load to the
motor shaft. Verify all coupling guards and protective devices are installed.
Ensure motor is properly ventilated.

® N oW

Coupled Start Up This procedure assumes a coupled start up. Also, that the first time start up procedure
was successful.
N 1. Check the coupling and ensure that all guards and protective devices are
N installed.

2. Check that the coupliing is properly aligned and not binding.

3. The first coupled start up should be with no load. Apply power and verify that
the load is not transmitting excessive vibration back to the motor though the
coupling or the foundation. Vibration shouid be at an acceptable level.

4. Run for approximately 1 hour with the driven equipment in an unicaded
condition.

The equipment can now be loaded and operated within specified limits. Do not exceed
the name plate ratings for amperes for steady continuous loads.

Jogging and Repeated Starts Repeated starts and/or jogs of induction motors generally reduce the life of the motor
winding insulation. A much greater amount of heat is produced by each acceleration or
jog than than by the same motor under full load. If it is necessary to to repeatedly start or
jog the motor, it is advisable to check the application with your local Baldor distributor or
Baldor Service Center.

Heating - Duty rating and maximum ambient temperature are stated on the motor name

plate. Do not exceed these values. If there is any question regarding safe operation,
contact your local Baldor distributor or Baldor Service Center.
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Section 3

Maintenance & Troubleshooting

General Inspection

Lubrication & Bearings

Type of Grease

Lubrication Intervals

A

WARNING: UL rated motors must only be serviced by authorized Baldor ; )
Service Centers if these motors are to be returned to a flammab

and/or explosive atmosphere.

Inspect the motor at reguiar intervals, approximately every 500 hours of operation or
every 3 months, whichever occurs first. Keep the mofor clean and the ventilation
openings clear. The following steps should be performed at each inspection:

WARNING: Do not touch electrical connections before you first ensure that
power has been disconnected. Electrical shock can cause serious
or fatal injury. Only qualified personnel should attempt the
installation, operation and maintenance of this equipment.

1. Check that the motor is clean. Check that the interior and extetior of the motor
is free of dirt, oil, grease, water, etc. Oily vapor, paper pulp, textile lint, etc. can
accumulate and block motor ventilation. If the motor is not properly ventilated,
overheating can occur and cause early motor failure.

2. Use a “Megger” periodically to ensure that the integrity of the winding insulation
has been maintained. Record the Megger readings. immediately investigate
any significant drop in insulation resistance.

3. Check all electrical connectors to be sure that they are tight.

Bearing grease will lose its lubricating ability over time, not suddenly. The lubricating
ahility of a grease (over time} depends primarily on the type of grease, the size of the
bearing, the speed at which the bearing operates and the severity of the operating
conditions. Good results can be obtalned if the followmg recommendations are used in

your mainienance program. : =

A high grade ball or roller bearing grease should be used. Recommended greases for
standard service conditions are: j

Chevron SRI {Factory Installed) — Polyurea Base
Equivalent Greases

Name of arease Manufacturer Type of Base
Rykon Premium #2 Amencan Oil Co. Polyurea
Shell Dolium R Shell Oil Co. Polyurea
Texaco Premium RB Texaco Lithium
Texaco Polystar Texaco Polyurea

Recommended lubrication intervais are shown in Table 3-1. Itis important to realize that
the recommended intervals of Table 3-1 are based on average use.

Refer to additional information contained in Tables 3-2 and 3-3.
Table 3-1 Lubrication Intervals *

NEMA /{IEC) Frame Size 10000 6000 3600 1800 1200 900

Rated Speed - RPM

Up to 210incl. (132)

b 2700 Hrs. | 5500 Hrs. | 12000 Hrs. | 18000 Hrs. | 22000 Hrs.

Over 210 1o 280 incl. (180)

1 3600 Hrs. 9500 Hrs. | 15000 Hrs. | 18000 Hrs.

Over 280 to 360 incl. (225)

* 2200 Hrs. { 7400 Hrs. | 12000 Hrs, | 15000 Hrs.

ar 360 16 5800 indl. (300)

*2200 Hrs. | 3500 Hrs. | 7400 Hrs. | 10500 Hrs.

*  Lubrication intervals are for ball beanngs For roller bearings, divide the listed lubrication interval by 2.

**  For 6205 and 6806 bearings. For 6807 bearings, consult oil mist lubrication (MN401).
Relubrication interval for 6205 bearing bearing is 1550Hrs. (using grease lubrication).
Relubrication interval for 6806 bearing bearing is 720Hrs. (using grease lubrication). P

4
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L Table 3-2 Service Conditions

Severity of Service Ambient Temperature Atmospheric Type of Bearing
Maximum Contamination ‘
Standard 40°C Clean, Little Corrosion Deep Groove Ball Bearing

Severe 50°C Moderate dirt, Corrosion Ball Thrust, Roller

Extreme >50° C* or Severe dirf, Abrasive dust, All Bearings
Class H Insulation Corrosion
Low Temperature <=30°C™

*

Special high temperature grease is recommended (Darmex 707). Note that Darmex 707 grease does not mix with
other grease types. Thoroughly clean bearing & cavity before adding grease.

**  Special low temperature grease is recommended (Aeroshel! 7).
Table 3-3 Lubrication Interval Multiplier

Severity of Service Multiplier
Standard 1.0
Severe 0.5
Extreme 0.1
| ow Temperature 1.0

Table 3-4 Bearings Sizes and Types

Frame Size Bearing Description
NEMA (IEC) (These are the “Large” bearings {Shaft End) in each frame size)
Bearing oD Width Weight of | Volume of grease
D mm B mm Grease to to be added
o add * ind tea-
g oz (Grams) spoon
Up to 210 incl. (132) 6307 80 21 0.30(8.4) 0.6 20
Over 210 to 280 incl. {180) 6311 120 29 0.61{17) 1.2 39
Over 280 to 360 incl. (225) 6313 140 33 0.81(23) 1.5 52
Over 360 to 449 incl. (280) NU319 200 45 2.12 (60) 4.1 134
Over 5000 to 5800 incl. (355) NU328 300 62 4,70 (130) 9.2 30.0
Spindle Motors
76 Frame 6207 72 17 0.22(6.1) 0.44 14
77 Frame 6210 a0 20 0.32 (9.0) 0.64 241
80 Frame 6213 120 23 0.49 (14.0} 0.99 3.3
*  Weight in grams = .005 DB
3-2 Maintenance & Troubleshooting MN40D
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Lubrication Procedure Be sure that the grease you are adding to the motor is compatible with the grease alre. ’
in the motor. Consult your Baldor distributor or an authorized service center if a grease

other than the recommended type is to be used.

Caution: To avoid damage to motor beatings, grease must be kept free of dirt.
For an extremely dirty environment, contact your Baldor distributor or
an authorized Baldor Service Center for additional information.

With Grease Outlet Plug
1. Clean all grease fittings.
2.  Remove grease outlet plug.
3. H motor is stopped, add the recommended amount of grease.

if motor is to be greased while running, a slightly greater quantity of grease will
have to be added. Add grease siowly until new grease appears at shaft hole in
the endplate or purge outlet plug.

4. Re-install grease outlet plug.
Without Grease Qutlet Plug
1. Disassemble motor.

2. Add recommended amount of grease to bearing and bearing cavity. (Bearing
should be about 1/3 full of grease and outboard bearing cavity should be about
1/2 full of grease.)

Note: Bearing is 1/3 full when only one side of bearing is completely-full of grease. -
Assemble motor, - . o T L
Sample Lubrication Determlnatlon

Assume - NEMA 286T (IEC 180), 1750 RPM motor driving an exhaust fan in an arnbier
temperature of 43° C and the atmosphere is moderately comosive.

1. Table 3-1 list 9500 hours for standard conditions.

2. Table 3-2 classifies severity of service as “Severe”.

3. Table 3-3 lists a multiplier value of 0.5 for Severe conditions.

4. Table 3-4 shows that 1.2 in2 or 3.9 teaspoon of grease is fo be added.

Note: Smaller bearings in size category may require reduced amounts of grease.

3
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‘wasCCESSOries The foliowing is a pariial list of accessories available from Baldor.
Contact your Baldor distributor for availability and pricing information.

Note: Space heaters and RTD’s are standard on some motors.

Bearing RTD
RTD (Resistance Temperature Detector) devices are used to measure or
monitor the temperature of the motor bearing during operation.

Bearing Thermocouples
Used to measure or monitor bearing temperatures,

Bearing Thermostat
Ternperature device that activates when bearing temperatures are excessive.
Used with an external circuit to warn of excessive bearing temperature or to
shut down a motor.

" Conduit Boxes
Optional conduit boxes are available in various sizes fo accommodate
accessory devices.

Cord & Plug Assembly
Adds a line cord and plug for portable applications. -

Drains and Breathers
Stainless steel drains with separate breathers are available.

Drip Covers
Designed for use when motor is mounted in a vertical position. Contact your
Baldor distributor to confirm that the motor is designed for vertical mounting.

Fan Cover & Lint Screen
To prevent build-up of debris on the cooling fan.

Nameplate
Additional stainiess steel nameplates are available.

Roller Bearings
Recommended for belt drive applications with a speed of 1800 RPM or less.

Rotation Arrow Labels
Rotation arrows are supplied on motors designed fo operate in one direction
only. Additional rotation arrows are available.

Space Heater
Added to prevent condensation of moisture within the motor enclosure during
periods of shut down or storage.

Stainless Hardware
Stainless steel hardware is available. Standard hardware is corrosion resistant
zinc plated steel.

Winding RTD
RTD (Resistance Temperature Detector) devices are used to measure or
monitor the temperature of the motor winding during operation.

Winding Thermocouples
Used to measure or monitor winding temperatures.

Winding Thermostat
Temperature device that activates when winding temperatures are excessive.
Used with an external circuit to wamn of excessive winding temperature or to
shut down a motor.

Note: On some motors, leads fot accessory devices are brought out to a separate
conduit box located on the side of the motor housing (unless otherwise
- specified).

()
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Table 3-5 Troubleshooting Chart

2

Symptom

Possible Causes

Possible Solutions

Motor will not start

Usually caused by line trouble, such
as, single phasing at the starter.

Check source of power. Check overfoads, fuses,
controls, etc.

Excessive humming

High Veltage.

Check input line connections.

Eccentric air gap.

Have motor serviced at local Baldor service center.

Motor Over Heating Overioad. Compare actual amps Locate and remove source of excessive friction in
{measurad) with nameplate rating. motor or load.
Reduce load or replace with motor of greater capacity.
Single Phasing. Check current at all phases (should be approximately
equal) to isolate and correct the problem.
Improper ventilation. Check externat cooling fan to be sure air is moving
properly across cooling fins.
Excessive dirt build-up on motor. Clean motor. .
Unbalanced voltage. Check voltage at all phases (should be approximately
equal) to isolate and correct the problem.
Rotor rubbing on stator. Check air gap clearance and bearings.
Tighten “Thru Bolts”.
Over voltage or under voftage. Check input voltage at each phase to motor.
Open stator winding. Check stator resistance at all three phases for balance.
Grounded winding. Perform dielectric test and repair as required.
Improper connactions. Inspect all electrical connections for proper
termination, clearance, mechanical strength and
R - CEI - - — ! glectrical continuily. Rsfer 1o mictor lead connection -
diagram.
Bearing Over Heating | Misalignment. Check and align motor and driven equipment.
Excessive belt tension. Reduce belt tension to proper point for load.
Excessive end thrust. Reduce the end thrust from driven machine.
Excessive grease in beanng. Remove grease until cavity is approximately ¥, filled.
--{ Insufficient grease in bearing. Add grease until cavity is approximately 2/, filled.
Dirt in bearing. Clean beanng cavity and bearing. Repack with correct
grease untif cavity is approximately %/, filled.
Vibration Misalignment. Check and align motor and driven equipment.
Rubbing between rotating parts and Isolate and eliminate cause of rubbing.
stationary parts.
Rotor out of balance. Have rotor balance checked are repaired at your
Baldor Service Center.
Resonance. Tune system or contact your Baldor Service Center for
assisfance.
Noise Foreign material in air gap or Hemove rotor and foreign material. Reinstall rotor.

ventilation openings.

Check insulation integtity. Clean ventilation openings.

Growling or whining

Bad bearing.

Replace bearing. Clean all grease from cavity and new
bearing. Repack with correct grease until cavity is
approximately ¥, filled.

i
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Lubricant Selection

The purpose of this guide is to help you to recognize the relationship of
bearings and proper lubrication. Selection of the proper lubricant is an im-
portant design function in the use of bearings, since lubricant affects bear-
ing life and operation. The major functions of lubrication in bearing appi-

cation are:

= to minimize friction at points of contact within the bearing

B to protect the precision finishes on bearing surfaces from
becoming corroded

w 1o dissipate heat generated within the bearing

m to remove or prevent the entry of foreign matter within the bearing

The Torrington Company hopes that this guide will help you to identify lu-
brication probiems and take corrective and preventive measures to keep

them from recurring.

TORRINGTON
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Mechanical Forces Within the Rolling Bearings

A major source of the frictional resistance in a ball bearing is stiding
between the balls, the races, and tha retainer. Additional frictional re-
sistance occurs between the rotating parts and the lubricant.

A third factor contributing to frictionzi resistance is the deformation of
the bearing parts under icad. When a ball in a bearing is subjected to
ioad, a deformation of both the ball and the race results. This deforrma-
tion causes an elliptical area of contact between the ball and the race.
The amount of deformation is a function of the elasticity of the materi-
als used, the ball size, race geometry, and the magnitude and direction
of the applied load.

Roiling Ball Under Vertical and Tangential Load

When a ball is motionless, the load is distributed symmetrically on the
ball and the race within the contact area. When a tangential load is ap-
pliad, causing the bail {o roll, the material in the race buiges in front of
the ball and flattens out behind the ball. The ball flattens out in the
fower froni quadrant and bulges in the lower rear quadrant.

Contact Ellipse Formed by Bail and Race

One part of the resistance to rolling is accounted for by this elastic de-
formation of the rofiing elements and the races. Another source of en-
ergy loss is the actual slippage within the contact areas of the ball
and the races. As shown, all points in the conlact area are at different
distances from the axis of rotation of the ball and rotate at different ve-
locities. However, two points, A and B, roll true and form a line

parallel to the axis of rotation and perpendicular to the direction of
rolling. All other points in the contact ellipse slide to varying degrees.

The retainer is another source of sliding friction. Depending upon the
bearing design, the retainer may be ball or ring piloted. In both cases,
sliding friction will cccur between the balls and the ball pockets.

Sliding friction also occurs between the retainer and the controliing
ring in the ring pilotad retainer. The heat generated within the bearing
is a consequence of the frictional resistance of the bearing as well as
cther effects enumerated above.

High pressures exist in the area of contact. In the absence of lubri-
cant, metal to metal pick-up or welding between the balls and the races
can oceur. High temperatures due to sliding friction betwaen the balls,
races and retainer may also cause suriace damage.

To prevent these actions from oceurring, lubricants having adequate
film strength are required. Insufficient fitm strength aliows meial to
metal contact within the contact areas. The hydrodynamics of the hubri-
cant may reduce the stresses in the contact area. This is significant be-
cause the amount of deformation of the ball and the race bears a direct
relationship 1o frictional resistance and the fatigue life of the bearing.

In both the ball {o race contact area and the retainer rubbing areas,
sufficient lubricant flow or movement must be maintained to prevent lo-
calized heat build-up in the bearing.

Fluid friction, friction within the lubricant itself, is a function of the
chemical and physical composition of the lubricant. Friction between
the lubricant and the bearing components is a function of the charac-
teristics Gf the lubricant and the design of the bearing. Al of these fac-
tors contribute significantly to the frictional resistance of the tearing
and must be considered when selecting the proper lubricant. Of equal
importance when selecting a Jubricant for a specific application, are the
actual operating conditions in addition to the bearing’s characteristics.

Roliing Ball Under Vertical and Tangential Load

CONTACT
A B ELLIPSE

gl )1v

Contact Ellipse Formed by Ball and Race
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ES AND CHARACTERISTICS =~ -

Lbrict ps

Two basic types of lubricants-oils and greases—are used with
anti-friction bearings. Each has its advantages and limitations,

As a liquid, oil lubricates all the surfaces and is able to dissi-
pate heat from these surfaces more readily. Olf refains its physi-
cal characteristics over a wide range of temperatures, making it
ideaf for high speed and high temperature applications. The S
quantity of oil supplied to the bearing may be controlled accu-
rately allowing for better circulation, cleansing and cooling.

As a thicker substance, grease can seal a bearing better
than oit, while allowing seal design simplification. It can be
confined easily in the bearing housing, and permits
prelubrication of sealed or shielded bearings.

Advantages of Oil and Grease

Qil Grease

B Better for high speed operation. Easier dispersion over bear- a Clings to surfaces better. Is squeezed out of roller path to
ing surfaces. Diffuses heat quicker because of viscosity, lesser extent.

m Easier to handle and control amount of lubricant reaching m Easier to retain in bearing. Lubricant loss is lower than oil
the bearing. loss. Generally requires less frequent lubrication.

= Variety of ways to defiver oi! (drip, wick, circulation, baich, m Lasts longer and protects better than oil.
air-oil mist) make it easier 1o introduce into bearing. m Acts as an efficient bearing sealant. Allows seal design

= Easier to keep clean for recirculating systems. simplification,

= Easily controlied lubrication. Carr:es away mmsture and par-, ~m Easily confined in housing, an lmportant plus in food, textlie

ficulaie maiter. and chemical industries.

Coatings and Surface Treatments b

Coatings and surface treatments specifically developed to
protect bearings from rusting, reduce wear, increase hard-
ness and lubricity are available. Among them:

Electro-Plating

The coating of metal parts with another metal by means of
ionic bonding, through the introduction of electric charges in
the presence of a chemical agent.

Electroless-Plating

The coating of metal parts with another metal by means of
ionic bonding, through the application of heat and chemical
agents.

PVD (Physical Vapor Deposition)

The coating of meta! surfaces with low temperature plasma
coatings.

CVD (Chemical Vapor Deposition)

The coating of metat with alloys similar to electroless plating.

Solid Lubricants

Coatings and treatments at area of surface-to-surface inter-
face which intentionally wear onto surfaces o ease interac-
tion and contact.

Examples of these coatings are Fafnir TDC™ (Thin Dense
Chrome) Electro-less Nickel, Cadmium Plating, Molybnium
Disulfide, Titanium Nitride, gold/silver/brass flake and Teflory j
Nomex. ' —

TORRINGTON
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w Lubrication Delivery Systems

Oil-Bath Lubrication

The conventional oll-bath system for lubricating bearings is satisfactory for
iow to moderately high spead applications. Because this type of system is
nen-girculating, the statis oil-level should never be higher than the center
of the lowest positioned rolling element in the bearing being lubricated. A
greater amount of oll can cause churning, increase the {luid friction within
the bearing and result in excessive operating temperatures.

Unless the running level of the oil is known, oil level should be checked
only when equipment is shut down as the running leve! can drop consider-

ably below the: static level depending on the speed of the application. ‘ 51 ,
Because speed, sealing eflectiveness, temperaiure and type of oil are Ak g 17
factors that influence the refilling cycle, regular inspection is necessary to 2 \’
determine the frequency of refilling. Applications of this type generally em- s iR
ploy sight gages to facilitate inspection. A H
»

1 1 ¢

Wick-Feed Lubrication VIR H A
Wick-feed ocilers, one of the older methods of applying oil tc bearings, still ’ . J 4

enjoy a certain popularity. Properly designed, applied and maintained,
then are effective and inexpensiva. X a3y

Functioning as a filter and quantily reguiator, the wick employs either HIANG
capillary action, or gravity (see illustration) to transfar the oil from the res- '
ervoir 1o bearing.

Paraffinic lubricating oils may also be used with this type oiler although
they have a tendency to depesit wax crystals on the wick fibers, dastroy- Wick-Fead Lubrication
ing the effectiveness of the wick. Because napathetic and synihetic oils do
nat exhibit this tendency, they are preferred for wick oiters.

Drip-Feed Lubrication

Another one of the older methods of lubrication of oiling bearings is
the drip-feed system. This system has been applied successfully to
applications where moderate loads and speeds are encounterad. The
oil introduced through a filter-type, sight feed oiler, has a controllablie
flow rate which is determined by the operating temperature of the
particular application.

Oil -Splash Lubrication

This system of lubrication is used primarily in gear cases where the bear-
ing and gear lubricant is common. Tha lubrication of bearings in a gear-
box, other than one of slow speed, is usually not critical as the oil splash
from gear teeth is sufficient to lubricate the bearings.

Because of the constant problem of the oil carrying wear debris, the
use of filters and magnetic drain plugs is helpful in reducing the possibility
of wear debris contaminating the bearings.

In applications where heavy oif flow or splash is encouniered, bearings
equipped with shields to reduce the guantity of oil reaching the bearngs
are sometimes necessary to prevent overheating caused by fluid friction
where the bearing is flooded.

In systems where normal splash or washdown is expected o be mar-
ginal, oil feeder trails should be designed into the case o direct case
washdown into the bearings.

Oil-Splash Lubrication

TCRRINGTON
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LUBRICANT TYPES AND CHA

Lubrication Delivery Systems _

Circuiating-Oil Lubrication

This type of system utilizes a circulating pump to assure a positive
supply of lubricant to the bearing and can be used for low to mod-
erately high speed and high temperature power transmission
applications.The flow path of the oil in this system is important be-
cause bearing churning in a captive amount of oil can generate
temperatures capable of causing lubricant breakdown and bear-
ing damage. Due to the inherent possibility of contamination from
wear debris in heavy duty applications, suitable il filters and
magnetic drain plugs are necessary to prevent damage to the
bearings.

Qil-Jet Lubrication

in applications whare a bearing is heavily loaded and operating
at high speed and temperatures, a sophisticated variation of cir-
culating oit lubrication, calied oil-jet tubrication, may be required.
In such cases, it is necessary to lubricate each bearing location
individually, under pressure, and to provide adequately large
scavenging drains to prevent the accumuiation of oil after pas-
sage through the bearing. In certain high speed applications
where the bearing itseli creates a pumping action, the flow of oil
must be adjusted to assure passage through the bearing. This is
extremely important where the flow of oif from the jet opposes

the pumping action within the bearing. R R

Oil-Mist Lubrication

Oil-Mist Lubrication systems are used in high-speed, contintous
operation applications. This system permits ciose control of the
amount of lubricant reaching the bearing. The cil may be me-
tered, atomized by compressed air and mixed with air, or it may
be picked up from a reservoir using a venturi efiect. In either
case, the air is filtered and supplied under sufficient pressure to
assure adequate lubrication of the bearings. Control of this type
of lubricating system is accomplished by monitoring the operat-
ing temperatures of the bearings being lubricated.

The continuous passage of the pressurized air and oil through
the labyrinth seals used in the system prevents the entrance of
contaminants from the atmosphete inio the system.

To insure “wetting” of the bearings and to prevent possible
damage to the rolling elements and races, it is imperative that
the ocil-mist system be turned on for several minutes before the
equipment is started. The importance of the “wetting” the bear-
ings before starting cannot be overstressed and has particular
significance for equipment that has been idle for extended pert-
ods of time.

The successful operation of this type of system is based upon
the following factors:

m proper location of the Jubricant entry ports in relation to the

bearings being lubricated

| avoidance of excessive pressure drops across void sys-

terns within the system

m the proper air pressure and oil quantity ratios o suit the

particular application

m the adequate exhaust of the air-oil mist after lubrication has

been accomplished

TORRINGTON
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Lubrication Delivery Systems

Oil Quantity

Normally net more than a thin film of off is required to lubricate a bearing.
Experience has shown that when the oil quantity is increased o more
than just enough o form a film on the bearings, fluid friction and friction
torgue will increase. In applications where generated heaat is a critical fac-
tor, increased quantities of oil are used as a heat transfer medium.

Pre-Packed Bearings

Bearings which are utilized in moderately high spesed applications are sup-
plied with the proper amount and type of grease pre-packed in the bear-
ing. Pretubricated Torrington Company bearings are prepacked with
greases which have chemicai and mechanical stability and that have dem-
onstrated long-life characteristics in rotating bearings. Greases are filtered
several fimes to remove all harmiul material and accurately metered so
that each bearing receives the proper amount of grease.

Prelubricated shielded and sealed bearings are exiensively used with
much success on applications where:

m Grease might be injurious o other parts of the mechanism

m Costs and space limitations preclude the use of a grease-
filied housing

m Housings cannot be kept frea of grit, water or other contaminants
m Relubrication is impossible or would be a hazard to satisfactory use

Housed Bearings

Applications utilizing grease lubrication should have a grease fitting and
vent on opposile sides of the housing near the top. A drain plug should be
located near the bottom of the housing to allow purging of the old grease
from the bearing.

Relubricate at regular intervals to prevent damage to the bearing.
Relubrication Intervals are very difficult to determine. If plant practice or -
experience with ather applications is not available, consult your lubricant
supplier or a Torrington Company Sales Engineer located near you. (See
listing on last page of this manual.)

_ Grease Quantity

There is no set formuta to determine the exact amount of grease neces-
sary to lubricaie a bearing because the guantity is directly dependent
upon such factors as the application, the bearing and retainer design and
the type of grease used. Certain bearings of the high precision types used
in high speed applications may have as littie as 20 percent of the bearing
void filled with grease. Other bearings of the types used in low speed ap-
plications may have as much as 80 percent of the bearing void filled with
greasa. Aircraft bearings of the oscillating types may be 100 percent filled
with grease. Even within the limits of a given application, the quantity of
grease may be dependant upon the type of grease selected. For example,
two different grades of grease, one a NLGI Grade #1 and the othera
NLGI Grade #4, have proved to be suitable lubricants tor maching tool
spindle bearings. However, because the Grade #1 grease has a tendancy
to churn, a lesser amount must be used in z given bearing as compared
to the amount of a Grade #4 grease is a channeling type which does not
churn; consequently, the amount used in the bearing is less critical.
Overgreasing may cause & rapid temperature rise in the bearing that can
damage both the lubricant and the bearing.

TORRINGTON
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Shields

Shields, D-Type

Bearings are available with one shield (D-Type), ot two
shields (DD-Type). A shield on one side provides protection
against the entrance of coarse dirt or chips and makes it pos-
sible to relubricate the bearing from the open side. Double
shielded bearings are prelubricated with the cofrect amount
of Torrington Company approved ball bearing grease and are
designed for applications where relubrication is not required.

Seals

Labyrinth or Mechani-Seals, L-Type

The Mechani-Seal was developed by the Torrington Company
to provide a frictionless seal for efiective grease retention and
exclusion of foreign matter, Basically it consists of two “dished”
steel plates. The inner member is fixed securely in the outer
ring of the bearing and provides an ample grease chamber
pius effective grease retention. The outer member is pressed
onh the outside diameter of the inner ring and rotates as a
slinger to throw off contaminants. Close running clearance be-
tween the inner and outer members assures effective sealing

under extremely severe operating_conditions. This seal configu-_ —

ration is very efiectivé af high speeds, because it is virtually
frictionless and utilizes slinger action. Mechani-Seal bearings
are very popular in high speed pneumatic tools, smali electric
motors, pumps, domestic appliances and similar high speed
applications.

Felt Seals, T-Type

The felt seal consists of two metal plates fixed in the outer ring
of the bearing which enclose a felt washer. This felt washer,
which is saturated with oil before assembly in the bearing, con-
tacts the ground outside of the inner ring 1o provide sealing
with minimum friction drag.

Rubber Seals, P-Type

The P-Type design is a positive contact seal using a2 molded
synthetic rubber. Firmly fixed to the outer ring, the seal flares
outward and rides on the rabbet radius of the inner ring. The
flareout of the seal against the inner rabbet radius assures
constant positive contact to provide an effective barrier against
the entrance of contamination or loss of lubricant.

Tri-Ply Seals

Tri-Ply seals are designed for bearing applications involving
exceptionally severe contamination or abrasive environment.
Each Tri-Ply sea! consists of a triple lip nitrile seal molded to a
heavy metal shroud cap. All three seal lips have heavy flare-
out contact with the inner ring outside diameter and provide
exceptionally effective protection against the less of lubricant
and the entrance of wet or abrasive contaminants. The shroud
cap, which nests closely with the outside seal lip heips protect
the rubber seal members from wrap and abrasion.

TORRINGTON
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HIELDS AND SEALS

Seals

Rubber Seals, R-Type

Cne of the most advanced sezling designs is the Fainir R-Type
rubber seal. This is a positive contact seal of three-piece con-
struction utilizing a synthetic rubber saal retained by two steel
caps. The seal flares outward and rides or wipes on the ground
fand of the inner ring. in this design, the rubber sealing element
is completely protecied by a loosely-fitting outer cap or shroud,
which nests tightly against the seal member foliowing its fiared-
out shape at the inner ring outside diameter. The innermost
member is crimped into a groove in the ouler ring and encap-
sulates the seal and outside shroud. Besides providing firm
seal contact, the back-up plate of the seal assembly has a
close clearance with the outside diameter of the inner ring thus
preventing the seal from baing pushed inward by external
forces. ‘ ‘

The "R" seal provides improved lubricant retention and
greater protection against contaminants, the shroud design
guards the rubber seal against abrasive damage by dirt and fi-
ber wrap which may be prevalent in agriculture and textile ap-
plications.

Sealed Bearings

Torrington drawn cup caged needle roller bearings are offered
with integral seals. Lip contact seals limit the bearing operating
temperature between —25°F and +225°F {-30°C and +110°C).
The seal lip design achieves a light and constant contact with
the shaft throughout the range of mounting bearing clearances
thereby ensuring positive sealing and low frictional drag.

Sealed drawn cup bearings are intended o retain grease or
- non-pressurized oll within a bearing while also preventing con-

taminants entering the raceway area. These seals are not in-
tended to withstand a pressure differential exceeding 2 psi
(14kPa).

The standard lip contact seals are cormnpatible with lubricat-
ing cils and petroleum based fuels, but they are adversely al-
fected by certain fire-resistant hydraulic fluids and most com-
mon solvents.

If the operating temperature must be outside of the above
range or if the seals are exposed to unusual fluids please con-
sult the Torrington Engineering Department.

R-Type Seal
TS
TN
Drawn Cup Heavy Duty
JIT HJ-2RS
* HE T | B FEEE T
N "Y:"‘ Foe- """',‘1:"“ et
Track Roller/Cam Foliower
CRS
I
1
Airframe
ATF

TORRINGTON
INGERSCLLRAND




Buna N

Buna N is also known as Acrylonitrile which is often short-
ened 1o Nitrile. Buna N has greater resistance to petroleum
oils, fuels and solvents at higher temperatures than Necprene.
its compatibility with diester fluids and diester fluid greases
made Buna N rubber an immediate success for bearing seals.
The changeover from Neoprene to Buna N Ply-Seals began
in early 1946. Because of its compatibility with fuels and lubri-
cants, its excellent wear characteristics, easy moldability and
low cost, Buna N has been and still is the most widely used
seal material.

Buna N becomes stiff and britile with extended exposure
at 250°F so it is generally limited to service below that
temperature.

Polyacrylic

Polyacrylic, also referred to as PA, is a copolymer of ethyl
acrylate and chlorethylviny! ether. Polyacrylic has excellent
wear characteristics, petroleum oit and fuel compatibility and
is capable of withstanding temperatures up to 320°F.
Polyacrylic seals are not compatible with diester oils or
greases.

Fluoro-Elastomer

The increased demand for equipment to operate at higher.
temperatires has led to the development of the Fluoro-Eias-
tomer type seals. This group includes materials such as the
" fluorinated hydro-carbons which are copolymers of vinyfidine
fiuoride and hexafluoropropylene (Viton) and also fluorinated
silicone which, as the name implies, is a fluorine containing
silicone elastomer. This family is noted for its exceptional heat
resistance and compatibility with various fluids, especially

Compatibility of Seals and Lubricants

petroleum products at higher temperatures than the other
elastomers discussed.

This tamily of elasiomers includes many tratle names such
as Viton, Teflon, Kel F, and Fluorothene. Although some of
these are more correctly classified as plastics, they are used
as sealing maferials. Of this group only Viton and Teflon have
been used in any guantity for bearing seals.

The cost of these materials is sufficiently higher than other
elastomers so that very special applications are required to
justify their use. Temperature range is —65°F to +450°F

Bonded Teflon Seals

Tefion or polytetrafluorcethylene (PTFE) is a relatively soft,
white, waxy, inert non-toxic resin closely resembling a thermo-
plastic.

PTFE is used as bearing seal material because of its
chemical inertness and wide thermal range (-125°F to
+500°F). PTFE is a less effective seal material than elas-
tomers primarily because it lacks wear or abrasion resistance.

Pillow Block Seal

The Dustac™ Shatft seal is for extremely contaminated envi-

ronments, such as might be encountered by roller bearing pil-

low blocks located in taconite mines. . 7
A Dustac seal shuts out residual and air-borne contami-

_ nants even better than the triple ring labyrinth shaft seal. / |
{

The Dustac shaft seal is a patented device utilizing a V-
shaped nitrile ring which rotates with the shaft and applies
pressure to the cartridge face to exciude contaminants. The
geometry of this seal also enhances the excluding efiect of
centrifugal force.

2

Standard SAF HOUSING DUSTAC™ Design Features
COMPRESSED NEOPRENE GHEASE FITTING
RING - To seal cartridge and To purge seat surface
prevent rotation
V- Ring seal protected
Close running clearance seat against mechanical
damage.
Grease cavity to —/
trap contaminants
V-RING FACE SEAL
Mounted on shaft and rotates with
the shafl. Particles are deflected
from the sealing point due to the
rotation of the V-Ring Face Seal.
TORAINGTON
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Properties of Seal Materials
L T

Type of Materiai Base

Nitrile Poly-
Property {Buna N} acrylic Viton Tefion Neoprene
Tear Resistance Fair Good - Good Good Good
Abrasion Resistance Good Good Good Poor Excellent
Aging
Sunlight Poor Good Excelient Excellent Excelient
Oxidation Fair Excellent Excellent Excelient Good
Heat (max, temp.) 250°F 350°F 400°F 500°F 225°F
Static (shelf} Good Good Good Excelient Good
Flex Cracking Resistance Good Good Good Good Excellant
Compression Set Resistance Good Good Excelient Poor Excellent
Lubricant Resistance
Low Aniline Mineral Oil Excellent Excellent Excellent Excellent Fair
High Anilinz Minerat O Excellent Excellent Excellent Excellent Good
Silicones Fair Good Excellent Excellent Fair
Diesters Fair Poor Gocd Excellent Poor
Phosphate Esters Poor Poor Good Excellent Poor
Silicate Esters Fair Poor Good Excellent Poor
Solvent Resistance
Aliphatic Hydrocarbon Good Excellent Excellent Excellent Fair
Aromatic Hydrocarbon Fair Poor Excellent Excellent Poor
Halogenated Solvent Poor Poor Good Excellent Poor
- Keytones Poor Poor Poor Excellent Poor
Gasoline Resistance
Aromatic Good Good Excellent Excelient Poor
Non-Aromatic Excellent Good Excellent Excellent Good
Acid Resistance
Dilute (under 10%) Gooed Poor Good Excellent Fair
Concentrated Poor Poor Good Excellent Poor
Alkali Resistance
Dilute (under 10%) Good Poor Good Excellent Good
Concentratad Fair Poor Poor Excelient Poor
Low Temperature Flexibiiity (max.) —B5°F —55°F —85°F -125°F -B85°F
Resistance to Gas Permeation Fair Good Good Excellent Good
Water Resistance Good Poor Good Excellent Fair
Resilience Fair Fair Good Fair Good
TORRINGTON
11 INGERSCLLRAND



The successful application of lubricating fluids in bearings de-
pends on the physical and chemical properties of the fubri-
cant as they pertain to the bearing, its application, installation
and general environmental factors.

Viscosity

Generally, the most imporiant single property of a lubricating ‘
fluid is its viscosity. Viscostity is the measure of the relative re-
sistance of a fluid to flow.

The measurement of viscosity can be made by any of a
number of different instruments called viscosimeters. A com-
mon unit of measure is the Saybolt Universal Second (SUS).
This is the time, in seconds, required for 60 c.c. of a fluid to
flow through a standardized orifice under a standard head, at
a given temperature. The common temperatures for reporting
viscosity are 100°F to 210°F. The higher the viscosity number,
the greater the resistance to flow.

Experience indicates that a lubricating fluid with a viscosity
of at Jeast 100 SUS at the operating temperature of the appli-
cation will be adequate for normal lubrication of. bearings.

Viscosity Index

The ideal oil (as far as viscosity is concerned) would be the
same viscosity at all temperatures. All oils becomne less vis-
cous (thin-out) when heated and more viscous (thicken) when
cooled.

However, all oils do not vary in viscosity 1o the same extent.

Some thicken more rapidly or thin more rapidly than others,
The term “viscosity index” or Vi is used to rate oils accord-
ing to their temperature-viscosity behavior.

- Qils with the highest viscosity index are more resistant 1o
changes in viscosity with changes in temperature than lower
viscosity index oils. Obviously high viscosity index tubricants
are most suitable for bearing applications experiencing wide
temperature variations.

NLGI Grease Grades Penetration Number

355-385
310-340
265-295
220-250
175-205
130-160
B85-115

DA ON O

Pour Point

The pour point is the lowest temperature at which a fluid will
fiow or can be poured. It is important in applications exposed
to low temperatures that the lubricating fluid selected has a
pour point lower than the minimum ambient temperature.

TORRINGTON
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The Oil Viscosity Selection Chart may be used to approxi-
--mate the proper oil viscosity for all bearing applications.

To

1

o 2.

12

use the chart proceed as follows:

Determine the DN value — Muitipiy the bore diameter of
the bearing, measured in milimeters, by the speed of
the shaft, measured in revolutions per minute.

Select the proper temperature — The operating tempera-
ture of the bearing may run several degrees higher than
the ambient temperature depending upon the applica-
tion. The temperature scale of this chart reflects the
operating temperature of the bearing.

. Enter the DN value in the DN scale on the chart.

. Follow or parallel the “DOTTED™ line to the point where

it intersects the selected “SOLID” temperature fine.

. At this point follow or parallel the nearest “DASHED" line

downward and to the right 1o the viscosity scale.

. Read off the approximate viscosity value — expressed in

Saybolt Universal Seconds at 100°F

—..
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Lubricant Selection

m

Cxidation Resistance

The most important property of an oil, from a guality standpoint, is its
chemical or oxidation stability.

Al tubricafing fluids ere subject to a continual chernical combinaticn with axy-
gen to forrn a multitude of compounds. The initial reaction generally resulis in the
formation of unstable hydroparaxddes which react io form such cempounds as
alcohals, aldehydes, keytones, acids and oxvacids. Subsequently, through poly-
mzrization and condensation reactions, of in soluble gurn, siudge and vamish
will be formed. This can raduce bearing clearances, plug lines, increase operat-
ing temperature and further accelerate lbricant deterioration which will end with
bearing failure.

Lubricating fluids vary in ability to resist oxidation effects. Oxidation sta-
bility is dependant upon the fiuid type, refining mathods and wiether or
not, oxidation inhibitors are present. In a circulating or splash systern the
cxidation rate is not only a function of the ofl, but aiso of the operating
conditions. Temperature, contaminants, water, metal surfaces and agita-
tion all favor axidation and all are preserit in lubrication systems.

Temperature impact on Lubrican?

Temperature is primarity an accelerator of oil axidation. The rate cf any
chernical reaction including the oxidation of hydrocarbons will double for
avary 18°F increase in temperature. It is estimated that the liiz of an oil
be decreased 50% for every 18°F lemperature rise above 140°F ard in-
creased 50% for reductions in temperature of 18° below 140°F,

Metai Effect on Lubricant

Metal, particularly copper, and copper containing ailoys are known cata-
lysts for oil axidation and their catalytic effect is greatly enhanced by wa-
ter or water containing contaminants.

Additives to Lubricants

Present day lubricating fluids are formulated with chemical additives to in-
crease the viscosily index, increase oxidation resistance, provide detargent
praperties, resist comosion, provida extreme pressure properties and lower
the pour point.

Grease Seiection

Sodium, lithium and polyurea base greases are nomally prefarred for gen-
eral purpose bearing lubrication. Lime basa greases are advantageous for
high moisture applications but should not b2 operated above 150°F Lithium
complex greases have good water resistant characteristics and may be cper-
ated through the same temperature range as scdiumn base greases, Polyurea
greases have excellent water resistance and can be used at higher tempera-
tures.

The grease must be carefully sslected with regard to its consistency at op-
erating temperature. It should riot exhibit thickening, separation of ofl, acid for
mation or haidening to any marked degree. It should be smooth, non-ibrous
and entirely free from chemically active ingredients. lts melting point should
be considerably higher than the operating temperature of the bearing.

Frictional torque is influenced by the quantity and quality of lubricant
present. Excessive quantities of grease causes chuming. This results in ex-
cessive temperaiures, separation of the grease components and braak-down
in lubricating valves. On normal speed appiications the housings should be
kept approximately one-third 1o one-hatf full

Only on low speed applications may the housing be ertirely fifled with
grease. This method of lubrication s a safeguard against the entry of foreign
rmatier, where sealing provisions are inadequate for exclusion of contarrinants
or moisture.

During periods of non-pperation, it is often wise 10 completely fil tha hous-
ings with grease io protect tha bearings surfaces, Prior to subsequent apera-
tion, the excess grease should be removed and tha proper leve! ressorad.
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Lubricating Grease Temperature Ranges

Typical Usable* Typical
Dropping Temp. Water
PT Resistance
Thickener F c F c
Sodium Sean 500+ 250+ 23D 121 Poor
Lithism Soap 360 193 220 104 Good
Polyurea 450 238 300 119 Excellent
Lithivm Complax Soap 500+ 260+ 250 124 Good

* Contiauous oparation with no relubrication. Depeading on the formulaticn, the ser-

vice kmits may vary. The usable kmit can ba extended ignificantly with relubrication.

Note: The properlies of a grease may vary considarably depending on the particular
oil, thicrener and additives used in the formulation,

By expanding the formuia:
Fluids + Thickening + Special = Lubricating
Agents Ingredients Grease

it is possible 1o show the combinations possible for formu-
laling greases to meet a wide range of operating condi-
tions.

. Thickening Cpecial Lubricating
Flaids  + Agents Ingredients Grease
Mineral Qils  Soaps Oxidation Inhibitors
Esters Lithium, Sodium Rust Inhibitors
Organic Esters  Barium, Calcium Vi Imgrover
Glycols Strontium Tackiness
Silicones Non-Sogp (Inorganic)  Perfumes

Microgal {Clay) Dyes

Carbon Black Metal Deactivaior

Silicz-ga!

Nan-Soap {Organic}

Urza cormpounds

Terepthlamate

Organic Dyes
TORRINGTON
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Lubrication Terms

Additive

A chemical compound or compounds added to a lubricant for the purpose of imparting
new properties or of enhancing those properties which the lubricant already has. .

Channeling

The tendency of grease to form an unobstructed path or channel following the move-
ment of the roliing elements in a bearing. -

CVD — Chemical Vapor Deposition

A method of thin coating {3-5 microns) metal parts with metallic alioys through a gas-
eous medium. The coating adds 1o the hardness while reducing wear and increasing

lubricity of base metal.

EP {Extreme Pressure) Lubricants

Lubricants which impart to rubbing surfaces the ability of carrying appreciably greater
loads than would be possible with ordinary lubricants without excessive wear or dam-

age.

Fiber Grease

Grease having a distinctly fibrous structure which is noticeable when a sample of the
grease is pulled apart. Greases having this fibrous structure tend to resist being

thrown off gears and out of bearings.

Flash Point (Cleveland Open Cup)

The temperature to which a combustible fiquid must be heated to give off sufficient va-
por to form momentarily a flammable mixture with air when a small flame is applied
under conditions. (ASTM Designation D 82-57).

Grease

A lubricant composed of an ofl or oils thickened with a soap, soaps or other thickener

to a semi-solid or solid consistency.

fimo
e
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Lithium Base Grease

A grease prepared from a lubricating oil and a lithium soap.

Lubricant

Any substance interposed between two surfaces in relative motion for the purpose of
reducing the friction and/or wear between them.

NLGI

National Lubricating Grease institute

oil

A viscous unctuous liquid of vegetable, animal, mineral, or synthetic origin.

Penetration or Penetration Number

The depth, in tenthis of a millimeter, that a standard cone penetrates a semi-solid
sample under specified conditions (ASTM Designation D 217-60T)

(See Worked Penetration.)

Polyurea Base Grease

A grease prepared from a lubricating oil and a polyurea thickener.

Pour Point

The pour point is the fowest temperature at which a fluid will flow or can be poured.

PVD — Physical Vapor Deposition

A thin metal-plasma coating (2-5 microns) that is appiied in a low heat temperature
environment (350°F to B00°F) which can be applied to standard meta! surfaces 10 help
resist wear while inereasing lubricity and hardness.

SAE Numbers -
SAE Viscosity Classification.

Numbers applied to crankcase, transmission and rear axle jubricants Yo indicate

their viscosity range.

TORRINGTON
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L ubrication Terms
m

Saybolt Universal Viscosity , SUV
{or Saybolt Universal Seconds, SUS)

The time in seconds required for 60 cubic centimeters of a fluid to flow through
the orifice of the Standard Saybolt Universal Viscometer at a given temperature un-
der specified conditions. (ASTM Designation D 88-56.}

Soda-Base Grease

A grease preparad from Iubricaﬁng oil and sodium soap.

Thixotrophy The characteristic of grease to soften under shear and raturn to original state when
shearing force is removed.
Viscosity That property of a fluid, semi-fluid or semi-sotid substance which causes it io resist

flow. It is defined as the shear stress on a fluid element dividad by the rate of shear.
The standard unit of viscosity in the English system is the dyne which has units of
16 secin?. The standard unit of viscosity in the CGS. system is the poise which has
the units of dyne sec/cm. 1 dyne = 6.885 x 10* poises.

Viscosity Index (VI}

A commonly used measure of a fluid’s change of viscosity with temperature, The
higher the viscosity index the smailer the relative change in viscosity temperatura,

“Wetting” Bearings

The pre-iubrication of bearing surfaces prior to starting a machine that has been
idle for an extended period of time. Prevention of possible brine! damage 1o bearing
companents upon sudden dry start of a machine.

Worked Penetration

The penetration of a sample of lubricating grease immediately after it has been
brought to 77° F and then subjected to 60 strckas in a standard grease worker,
{ASTM Designation D217-80T).

TORRINGTON
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Newton's Law (.

velocity D

film thickness

Force = dynamic viscosity x area

vV
F = - A . —— —— e e
R h

F = Force, Newton (N}
n = dynamic viscosity
A = area, square meters (m?)

V = velocity, meters per second (m + s

A = film thickness, meter {m)

< E.h
L WY
F - consiets of units of nressure _-L\f— .orpascal (Pz) -St8ystemn. ~ ~© oo
A me
_:‘.,_ = consists of units of time m ;o seconds (s) -SI System. ' ﬁ
me s
SR Y- ¢~ o - — s
dynamic viscosity, 1 = pascal seconds, Pa - s.
or
cgs system unit of dynamic viscosity - poise (P)
for convenience both systems can be related as follows:
1 millipacal second = 1 centipoise
or
1mPass=1cP
TORRINGTON
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Kinamatic viscosity = w
density

cor
v=

p
v = kinematic viscosity
n = dynamic viscosity, Pas*s = kg (in base units)

: mes

p= density, K&
3

Conversion of Pa+*s o kg
mes

Pa = NT by definition

m

N = K8°m  py definition
s?

theraiora:
Pass = NS _kgemes_ kg
m? m2esZ  mes
therziore:
nw_ kg, m_m?
v =_L=_"¥ « " =" (square meters per second)
p me*s kg 5

Int the cgs system, v = stoke (s1)
For most common uses units are related in lower common denominators:

1 millimeter squared per second = 1 centistoke

i
1 15"”_= 1 &St

Examples of Viscosity :

Examples of the viscosities in the SI units of lubricating minaral
oils are shown in the table.

17

oil Viscosity
Dynamic Kinematic
mPa-s mm?. 57
40°C 100°C aa-c 100°C
Light 78 2.1 82 25
Heavy 1GES 508 1162 554
TORRINGTON
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Viscositx Grade ComEarisons B
({

Kinematic Viscosity Saybolt Viscosity
cSt @ 40°C : Universal Seconds @ 100°F
2000 | 10,000
o o
500 — 140 —3000
—2000
300 —
200 — —1000 [ {
o—| [0 | 500
50 — —300
—200
30—
[ 2 |
20— —100
‘ 5w
15 | -
10 — : 10 —60
ISO/ASTM AGMA SAE SAE 4
Viscosity Grades Crank Case Oils Gear Oil >
TORRINGTON
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Conversion Tables

TG CONVERT FROM 10 MULTIPLY BY VISCOSITY CONVERSION TABLE
Azceleratinn sus R' E St
footsecond® ................. . metersecond® . SmsE 03045 Saybolt Redweod Engler ~ Centistokes
inthssecond® .. meterssecond ... mst L. 0.0254 {sec.) (sec.} {deg.}
Area 35 322 1.18 2.7
toot? meet . S ... 053230304 40 362 1.32 4.3
BED e MeRRl o B .. 0.0DOBLSR 45 A0 8 14b 59
weh? L _ mitimetel® . mnE §45.16 30 448 1.60 74
yard . TS T o . 083127 55 491 1.75 89
mile? {1} . statete) .............. meter? e LWL L. 2589998 0 535 1.88 104
Bending Moment or Torqua 65 57.8 202 118
cyne-centimeler. ... _........... nevAp-MEles ... ........ Nem ...l 0.0000001 70 623 215 131
Kilogram-force-mater . ... ...... (evROn-Meler ... ....... Nem e 9.80£850 75 €75 23 145
pound-force-meh. .. ............. newson-meler .., -...... Nem oo, 01129848 80 710 242 158
pound-iorce-lont ... ... e newlor-meler ........... Nem ... 1.355813 85 75.1 2.55 17.0
90 7948 2.68 18.2
E.TU. (tmemational Tatie} ....... i . 1055.058 95 84.2 2.8 194
tsat-pound-force ... .......... i . 1355318 100 884 2.85 206
ESSCWRLBIT 1. oo se s ANSGADEE o oeee e M 110 971 3.2 230
120 105.9 349 25.0
KilOGrBm-TOiCe . . . .\oeeennn.. 130 1148 3.77 275
KBGO . ... \eove 140 123.8 4.04 238
powd-torce {Ibf avoirdupois) . ..... 150 1324 432 321
160 1411 4.53 343
BROOM. oo 170 150.0 4.88 365
leat ....... ) e P m 180 15838 513 ELE
meh, ... milkmeier ......... e mm 130 167.5 5.44 410
migroinch .. . MiCTDmeRr ...l 2+ R 200 1764 572 432
Y TEUR TUEMRST ... min 220 1340 5.28 475
entig (LS. statwe} ... ......... BRI ... m 240 12 8.85 519
VAN . oo meter ... ... m 260 228 7.38 565
nautical mite {UK) ... .. ......... [T m 280 247 7.85 60.5
Mass 300 265 8.51 64.9
kiiugram-rnme—secnndzlme!e: 325 287 324 703
IMES8) . s kilogram 350 309 985 75.8
KHogram-mass.................. Kilogram 375 331 10.7 81.2
pound-mass (im avoirdupeis) . . . .. ilogram 400 353 114 86.5
lon(long. 2240 %m) ... kitogram 425 375 12.1 920
ton {shorl. 2060 Ibm) ............ kilogram 450 - 397 12.8 97.4
PANE e khcgram 475 2414 135 103
500 441 14.2 168
BTN (Imarnationsl Talevhour . _ . .. Wl .o 550 485 15.6 19
BTU (Inermational Table¥minute . ... watl...................... 600 529 17.0 130
hinrsepower (S50t Ibs) ... ... falowatl ..., 650 573 18.5 141
BTU (thermacchemical)iminute . . .. vatt. ... IR 700 617 199 152
e ____ PressureorSwess(Forcefrea) _ _ _ _ ____ . __ __ _ . .__730_  _ ___ ___ 661 U3 U R | R
newlonmeter ... e U e ... 1.0000 800 705 22.7 173
Kiogram-forcefcentimeter” 9B065.50 850 743 242 . 164
Wiogram-tome/meler? .. 9.806850 200 793 258 185
Kilogram-forcemilimeler? - . ... DBdGGSh 950 37 270 506
pound-forcefoot® ... R eeeeneneae.. .. 4758026 1000 382 284 257
pound-forceAnct? {psi) ... ... mepapaseal ... .......... MPR 0008894757 1200 1058 341 250
Temperaiure 1400 1234 39.8 302
degree Belsius ... ........... dogree Kelvin ... ... Ko fo= Lt 273,15 1600 1411 455 347
degree Fabhrenhelt .. .. .. e degree Kedvin. ... ... Koo k=Wli+ 45567 1800 1587 51 300
degres Dalsius ............. 0o =% 32) 2000 1763 57 433
Velocity 2500 2204 k4] 542
meterssecond ... ... Mme ..., 080508 3009 2648 B3 650
meler/second ... .. . ME e 13048 3500 3087 &3 758
meterssecand ... e WS e 00254 4000 3526 14 867
metesfsecond ... ms................ 027778 4500 3967 123 974
mileMour [E.5. statuie) ... ..., meter/second ............ ms .. 0.44704 5000 - 4408 142 1022
mike/our {U.S. Staluie} ... ....... kilometermour . . ......... KM . ....ove..... 1609348 5500 4849 158 1158
Y 5000 5290 170 1300
oo .. .omemf .. .....m .. . ... 002831685 £500 5730 185 1400
galon {L4.S. Gquidh.. ... ... .... Her............ . el e 3785412 7000 BN 195 1510
TBT .o meter® . ... R R 1 7500 612 23 1630
incn? L e o ... D)00CLG3B706 3000 7053 227 1740
et cenfmete® . . ... cm® 16.38706 8560 7484 242 1850
meh? . milimeter® . ... mad . 16387.06 3060 7334 255 1960
ounce {U.S. huid) ............... centmater. o ... 2957353 9500 8373 270 2070
vard. meed . ... ... D.7645549 10000 8815 284 2200
TORRINGTON
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Life Expectancy

S

Bearing life expectancy based on material fatigue can be
calculated if the operating loads and speeds are known,
These calculations must assume that the bearing is correctly
mounted, lubricated and otherwise properly handied. It
cannot take into consideration the effect of adverse operating
conditions.

Bearing failures not attributed to material fat:gue are
generally classified as premature. The majority of premature
bearing failures are caused by:

= Faulty mounting

@ improper lubrication

m Contamination

& Improper handling

u Improper maintenance

Great savings in time, effort and expense can be
effected if the bearing user can establish the reason for
premature failure and undertake corrective action to
prevent further failure.

With this in mind, The Torrington Company has pub-
lished this guide to help maintenance and quality control

Safety Recommendations. . .

personne! identify and correct some of the more commonly
encountered failures. It is beyond the scope of this guide to
discuss the complexities of metallurgical failure. There
always will be situations that are ideally suited for our highly
trained Field Service Engineers, Sales Engineers and -
Corporate Analytical Engineering Teams.

But the mechanical diagnosis of failure can be outlined
and this publication should serve as a guide for the determi-
nation and correction of such failures.

There are many reasons for bearing failure, and usually
each failure is due to a combination of causes, not just a
single cause. In the following pages the major categories of
failure will be covered, photographic examples will be
shown, similar names for each cause will be listed, and
identification, cause and preventive measures for each
category will be discussed. Diagrams and line drawings are
also included to support the written material.

It is The Torrington Company’s hope that this guide will
aid you in cutting needless expenditures of time and funds in
the maintenance of machinery's most important single
component — the bearing.

P

® Store product in a dry and clean area.

= Do no open package until ready o use.

m Prior to installation, consutt Torrington Company
recommendations. Proper instaliation and
maintenance must be adhered to for ultimate
performance.

® Failure to adhere to recommendations may result
in premature product failure, and/or in extreme
cases, personal injury.

TORRINGTON
INGERSOLLRAND
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~ Fretting, Fretting Corrosion, Friction Oxidation

Service Damage Terminology

Abrasive Wear

Surface wear resulting from the lapping action of abrasive
contaminants. The affected areas usually appear frosty gray;
however, they may be highly polished i the abrasive par-
ticles are extremely smali.

Brinelling )
Permanent deformation of the bearing suriaces where the
rollers (or balls) contact the races. Brinelling results from
excessive load or impact on stationary bearings. it is a form
of mechanical damage in which metal is displaced or upset
without attrition.

Corrosion

Rust (corrosion) is the chemical attack of the bearing metal,
almoest always consisting of, or accompanied by, oxidation.

It may cover a large or a smali area, or be limited to a well-
defined line, such as the line of contact between a roller and
a race in a stationary bearing.

False Brineliing

False Brinelling of needle roller bearings is actually a fretting
corrasion of their raceway surface. Although its appearance
is simitar to that of Brinelling, False Brineliing is character-
ized by attrition of the steel, and the load on the bearing is
less than that required to produce the resulting impression.
It is the result of a combination of mechanical and chemical
action that is not completely understood, and occurs when a
small refative motion or vibration is accompanied by some
loading, in the presence of oxygen.

Flaking
See Spalling.

These terms all describe a type of service damage that
oceurs under the same conditions as False Bringlfing.

Red and biack oxides of iron are usually evident. in bearings,
fretting usually takes place at the 1.D. or 0.D., but it may
occur anywhere there is a close fit with some movement.

Gailing

See Scoring.

Heat Checks . -

Surface cracks resuiting from heat generated by sliding con-
tact with another part, Heat checks are oriented normal to the
direction of motion. Depending on the stresses present in the
cormponent, the cracks may remain small or become nuclei
for a complete fracture.

Indentations

The surface depressions caused by debris or foreign material.
Pickup

The welding and transfer of metal between rollers and race-
ways during bearing operation. Pickup results from inad-
equate lubrication.

Pitting

Small, roughly circular holes or craters resulting from corro-
sion, mechanical damage, or the passage of an electric
current. Because these three types of pits have distinctly
different causes, the word pitting should always be qualified.

Scoring, Scuffing, Seizing, Smearing

All terms referring 1o transfer of metal from one component
of a bearing to another under sliding contact. This process,
which is also called galling, is caused by lack of adequate
lubrication under extreme unit pressure.

Spalling

- —— A breaking away of metal from the raceway or rolling

element in flakes or scale-like particles. Aiso called flaking.

Bearing Failure Terminology (Cross References)

Fatigue Electric Arcing

* Flaking » Macro Spalling « Fluting = Corrugation

» Spalling * Rolling Contact = Corduroying = Electric Pitting
» Pitting Fatigue » Electro-etching

* Peeling « Electric Discharge Damage

* Surface Erosion * Electric Erosion

= Microcracking * Electric Arc Pitting

« inclusion Origin Fatigue

* Subsurface Fatigue Contamination—-Debris

= Pitting * Debris Damage
Brinelling +Bruising  * Roughening
* Denting * impact Denting * Denting * Scratching
« Indentation e« True Brineling « Scoring * Rollover of

» Glazing Debris
Misalignment « Indentation  » Abrasion Failure
* Skewed + Non-Tangent
« Cocked « Non-Square Thrust Failure
+ Warped « Out-of-Round  » Counterbore Failure
* Tiited  Shaft-Siope = Axial Failure

» Shaft-deflection

Lubrication Failure False Brinefling
General = Frefting Wear

= Peeling = Seizure * Friction Oxidation
* Smearing » Pitting « Vibration Damage

* Fretiing Corrosion
» Vibration Brinnet
= Intemal Fretting

« Fine Grain Spalling
« Microadhesion
= Surface Erosion

* Fluting
Inadequate Viscosity
+ Glazing +Frosting  Contamination—Moisture/Water
* Fine Grain Spalling » Corrosion
 Surface Erosion = Water Etch
» Surface Peeling = Staining
» Point Surface Crigin = Black Acid Eich
{PSO) Fafigue » Rusting/Oxidation
Incorrect Amount of Lubrication
« Bum-Up « Coking
* Chumning Failure
« Heat Faiiure
TORRINGTON
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Identification

Flaking or Spalling of the normally smooth raceway

Spalling is caused by a granular weakening of the bearing steel. The
failure begins as a small fracture of the steel's internal structure. This
fracture progresses {propagates}) to the sun‘ace of the bearing where
" particles of metal flake away.

Noisy Running of the Bearing

Because of the rough surface and the loosened metal chips there will
be an increase in bearing vibration and noise.

Flaking or Spalling of Raceway
Cause

Normal Duty

A bearing has a life expectancy which depends upon load and speed
imposed on the bearing. Calculations, based upon lzboratory testing
and field experience, have been established to determine, as accu-
rately as possible, the fife span of a group of bearings of a given size.
Fatigue failure s the result of a bearing living out its normal life span.
The flaking of the races is the result of the combined effect of oad
and speed. In any rotating or oscillating bearing there is a constant
flexing or deflection of the ripg and the rolling element materiat under
load. Speed determines how often the defiection occurs while load
determines the actual amount of stress under which the bearing steel
operates. Assuming good machina desagn satisfactory-iubrication =~
and sound maintenance practices, it is load and speed that will, over Normal Bearing Operation -
a period of time, cause eventual failure. 3

Overload on the bearing

Premature failure of the bearings may result from the bearing being
elther radially or axially loaded beyond its normal capacity. Excessive
operating load is not, however, the only reason for bearing overload.
Overioad may also occur due to abusive operating conditions.

For example:

m If a bearing with insufficient intemal clearance (space between
ralling elements and races) is mounted on a shaft with an
excessively heavy press fit, the bearing will operate with
increased friction and torque — because with the outer ring
held firmly, the inner ring has been expanded, “pinching” the
ralling elements between the two rings.

m if the bearing housing is out-of-round, the outer ring will tend to
conform to the shape of the housing. This will exert a localized
pressure on the rolling element contact area, in addition to the
normnal pressure imposed by the operating work load.

= When a roller bearing is end loaded (due to misalignment, shaft
slope, efc.) the load on the bearing is no longer uniformly
distributed over the bearing’s full wigdth. This overloads a portion
of the races and rolfing elements resulting in localized fatigue. Outer Ring Squeezed by Housing

Non-Bearing Quality Steel .

Rolier bearings often operate on raceways supplied by the customer,
Occasionally a raceway is made from a non-bearing quality steel. The
raceway will then fatigue spall sooner than another raceway made from
a “cleaner” bearing guality steel.

TORRINGTON 4
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Preventive Measures

Normal Duty

The bearing has lasted its normal life expectancy; simply replace
the bearing.

Overload Failure

Where overload is the cause of a premature fatigue failure, several
afternatives are open:

= Redesign to permit incorporating a bearing with greater capacity.
Many types of standard Torrington bearings such as needie rolier
bearings, cylindrical rolier bearings, spherical bearings, extra-
light, light, medium and double row series are available to fit the
same shaft size. The heavier series have thicker ring sections
and larger rolling elements for greater capacity. Also available for
higher radial capacity is the maximum capacity type of ball-
bearing, cylindrical roller bearing and spherical roller bearing.
These bearings have cerain similar bore dimensions, but ali can
accept more radial load — either because there are mora rolling
elements, larger roller elements or larger envelope dimensions.
Centain restrictions will apply. The Torrington Company has
resources available 1o help in any design situation.

m The load may be decreased to prolong the life of the bearing.

& Housings should be gaged for out-of-roundness and machined for
proper symmetry and size. This insures that the outer ring will not
be “pinched” or *squeezed”, resulting in an overload situation.

m if the failure is caused by an overload imposed by inner ring
expansion, either the shaft fit may be made looser by regrinding
it to the proper size or, in the event of thermal expansion, a
bearing with a looser internal fit (more clearance between raolling
elements and rings) may be recommended. Recommendations
for shaft and housing fits are shown in the appropriate Torringion

—.__Company product catalogs.

m If the failure is caused by end loading, the cause of the end
loading must be corrected. Recommendations on acceptable
misalignment (shaft slope, etc.} is shown in the appropriate
product catalog or can be easily supplied by a Torrington
Company sales engineer.

Non-Bearing Quality Steel

Use steel that is listed as bearing quality for this particufar application.
Particutarly avoid leaded and high sulfur content steels,

Shaft diameter
tolerance 0.011mm

Manulacturing tolerance
for bearing 0.018mm

reference:
Housing bore FJ-1516 Min. initial radiai
oterance 0.021mm bearing clearance 0.016mm

Housing bore referencs: Min. inftial radial
tolerance .0010 in. J-1616 clearance .0005 in.
bearing

Shaft diameter
tolerance .0005 in.

Manufasturing tolerance
for bearing .0009 in,

Manufacturing Tolerances and Built-In Clearances

- _l. {INTERNAL
- -r ‘CLEARANCE

N

7

Y
)

/QI

2

Bearing with a Looser Internal Fit May Be Recommended

TORRINGTON
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Identification

Debris - Scoring, Pitting, Scratching

A failure caused by the entrance of foreign objects into the bearing may
show a number of identifying marks. Where large particles of dirt or dust
are present there will be scratches and pits around the periphery of the
race with corresponding scaring of the rolling elements.

Where the contamination is in the form of very fine abrasives such as -
glass powder, graphite or dust impregnated lubricants, the impurities will
act as a lapping agent, altering the appearance of rolling elements and
raceway. This type of failure may be characterized by infermittent noise
in the bearing. The actual presence of dirt in the bearing s the indication
of this type of failure.

Rust

Where rust forms on the O.D. of the outer ring, it will not usually interfere
with the bearing's performance in standard application, but rust in the
bore is more serious because of the importance of inner ring-to-shaft fit.
Rust in the raceways or on the roller elements precludes any further use
of the bearings.

Moisture - Etching, Staining

If moisture is allowed to enter a bearing it can darnage the bearing in
several different ways. The internal surfaces may become corroded or
etched. A stationary bearing exposed to moisture will probably show
individual staining on the race in locations of contact between rolling ele-
ments and raceway; or random spots of corrosion on exposed surfaces.
Either pattern of corrosion deters proper bearing performance and re-
stils in excessive hoise, ciearance, of the corfoded zones may fatigue ™™
prematurely.

Cause

Examples of Scoring, Pitting and Scratching

Debris or Dirty Surroundings

Most bearing failures may be traced to some sort of contamination. Dirty
working conditions are one of the bearing user's greatest problems.
Thousands of dollars each year may be saved simply by taking certain
precautions against the entrance of impurities into the bearings. Internal
clearance in precision bearings is measured in the ten-thousandths
(.0001) of an inch. Most dirt and particles are larger than one-thousandth
{.001) of an inch, so hard particles will indent the race and the roller ele-
ment surfaces when the bearing rotates.

Abrasive Waste Materials

In most applications such as; paper making, metal working, fcod pro-
cessing, steel making etc., there will be an abrasive waste or by-product
which infringes on the effective operation of bearings. This would also
apply where coolants, washing solutions, acids or other liquids are used
around a bearing application.

Moisture, Water

When water enters a bearing it can react with the lubricant or its addi-
tives (particularly EP additives) and form acids and other corrosive
chemical compounds which attack the bearing surfaces.The most signifi-
cant moisture damage occurs when the bearing is stationary because of
the minimal lbe film in the rolier element’s contact zones which leads to
etching at point of contact. The water which entered the bearing could
come from direct compromise of bearing or housing seals or from con-
densation due to environmental conditions.

TORRINGTON 6
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Preventative Measures

Avoid Damage from Abrasive Waste Produet

Where a manufacturing process involves an abrasive by-product, it is
essential that the bearing be properly sealed. Where failures of this
kind prevail, a more efficient seal is required. in applications where
extreme contamination exists, a sealed housing or shroud may be
incorporated into the design 1o protect the bearing. The Torrington
Company also offers several coatings: TDG, TiN and MoS, which will
protect as well as lubricate.

Ciean Work Surroundings

The Torrington Company takes great care to provide bearings in as
near pristine condition as possible: class 10,000 clean reom assem-
bly and inspection, pre-packed greases and oil-coatings, wrappings
which prevent moisture seepage and superior boxing. Careful control
of your area, tools, and clean dry hands are exiremely important to
prevent bearing failure. The following is a list of procedures outlined
by the American Bearing Manufacturers Association (ABMA) for the
control of cleanliness in handling bearings:

m Work with clean tools in clean surroundings.

= Remove all outside dirt from housing before exposing bearings.
m Handle with clean, dry hands.

m Treat a used bearing as carefully as a new one.

m Use clean solvents and fiushing oils,

m Lay bearing cut on clean paper and cover,

m Protect disassembled bearings from dirt and moisture.

m Use clean, lint-free rags if wiping bearings.

m Keep bearings wrapped in oii-proof paper when not in use.
= Clean inside of housing before replacing bearings.

m Install new bearings as removed from packages.

m Keep bearing lubricants clean when applying and cover containers
when not in use.

Moisture Entry

Consult your Torrington Sales Engineers for the optimum seal
configuration for your application. External seals may be required
on a specific case basis.

When the entry of moisture cannot be prevented, regutar
relubrication is necessary to purge the contaminated grease from
the bearing and replace it with fresh grease.
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Identification

Mounting indentations (thrust force} - Ball Bearings

This failure will appear as tiny indentations {sometimes barely discemable
to the naked eye) high on the shoulder of the race. The dents will be angu-
larty spaced in correspondence to the rolling element spacing. There will be
a corresponding indentation of lesser magnitude on each rolling element.

When the bearing is radially loaded the brinells on the race shoulder
may not inteffere with the roller tracks. In this event, the dent on the roil-
ing element will cause the failure. In the later stages of failure, spalling or
chipping may result. The race shoulders can be inspected (with a micro-
scope if available) to see if a spaliing pattern may have resulted from
initial brinelling. The term brinell comes from the mark on the bearing
looking like the mark left from a brinell hardness testing machine.

Radial Indentations (radlal force) - Ball Bearings

The indentations have the same general appearance as mounting inden-
tations except that they appear in the center of the race instead of on the
shoulder. This type of brinell is less common than the mounting brinell
because, under the sharp impact of radial shock load, the rings may frac-
iure beneath the force.

Radial Indentations (radial force} - Roller Bearings

In a uniformly loaded (no shaft slope or end load) roller bearing indenta-
tions appear as even, full contact fines the length and shape of roller.
When an end joad is present the marks will deepen at the end and the
mark may not extend for the full length of the roller. As with all true brinell

marks the surface manifachising markes ars visble in the ndentations, -

Cause

Force incorrectly exerted - Ball Bearings

indentations high on the race shoulder are caused in mounting (or
dismounting) where force is applied against the unmounted ring. When
mounting a bearing on a shaft with a very close fit, pushing of the outer
ring will exert an excessive thrust load bringing the rolling elements into
sharp contact with the race shoulder, causing brinell,

Radial shock load - Ball and Roller Bearings

Radial indentations are caused by a shock load or static overload im-
posed radially on a non-rotating bearing. This may be imposed by hitting
the bearing with a hammer or by an operating shock load exerted on a
static shaft.

TORRINGTON 8
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Preventative Measures

Proper Mounting Procedure

In mounting a bearing, force should always be exerted against the ring
being mounted. In other words, when mounting the bearing on a shait,
the pressure should be applied against the inner ring. When mounting
in a housing, press against the outer ring. The ring having the tighter fit
{usually the ring which will rotate in application) should be pressed.

Be sure when mounting & bearing to apply the mounting pressure
slowly and evenly.

Operation

identify source of overioad on bearings and eliminate. It must be deter-
mined first if it is shock loading {dynamic loading) or static overload.

Proper Mounting Procedure

TORRINGTON
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ldentification

Axial Indentations — Ball Bearings

This type of brinelling will appear as elliptical impressions which run
axially across the races. There will be a build-up of reddish lubricant
around each brinell. Also, the brinells will be spaced with the corre-
sponding roller element.

Circumferential Indentations —~ Ball Bearings

This will appear exactly as the brinelling above, except that the im-
pression will be wider in a circumferential direction.

Roller Indentations — Roller Bearings

In a roller bearing, false brinell impressions look similar o the ‘true’
brinells produced by overload or shock load. They appear as roller
shaped indentations in the raceway. However, careful examination
will reveal the original surface manufacturing marks have been worn
away in the false brinell indentation. This indicates the impression
was formed through attrition,

Cause

. R —

Vibration in a Static Bearing

False Brinelling is caused by the vibration of the rolling elements
between the races (or themselves in a full complement . bearing) ina-._.
stationary bearing. This vibration may be axial or circumferential. The
appearance of the brinells will tell you which. As the roller elernent
vibrates between the races, the lubricant is forced out of the contact
area between roller and race. The failure is the result of a breakdown
of the lubricant causing metal-to-metal contact and localized wear of
rollers and races. The wearing action causes the formation of a fine
reddish-brown powder (iron oxide). The oxide impregnates the
lubricant and provides an abrasive compound that will polish {lap) the
rollers and races if the bearing is put into operation. The indantations
themselves will result in a rough and noisy operating bearing.
Vibrations in a bearing may be caused by a number of factors which
result in false brinelling. Two common causes of this failure occur:

m when mounted, but unlocked bearings are transported.

® when the bearings in a non-operating machine are subjected to the
static vibration by other machinery operating in the area.

Small Angular Oscillation

When a bearing does not rotate through a large enough angle, so
one rolling element can reach the previous resting point of the
adjacent rolling element. Over time, this results in a depletion of
lubricant from the contact zone, and failure proceeds as outlined
above in: “Vibration in a Static Bearing.”

JORRINGTON 10
INGERSOLL-RAND

Examples of Axial Indentations
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Preventative Measures

Vibration:
Correct the Source of Vibration

The source of agitation-loose parts, non-precision machinery, rough
transportation, should be corrected so that vibration is avoided.

Locking the Bearing

When transporting bearings, apply a light thrust load (imposed by
springs or rubber pads) to bring all of the rolling elements into contact
with the races,

Al Surfaces Adequately Lubricated

Where bearings are oil lubricated and employed in units that may not
be in service for extended periods of time, the equipment should be set
in motion periodically to spread the lubricant over all bearing surfaces.
Intervals of one to three months should suffice.

Tighten Internal Fits

Sometimes a bearing with line-to-line contact between rings and roller
elements will afleviate a false brinell failure. Great care should be taken,
however, that a tight internal fit is satisfactory from an operations point
of view.

Low Viscosity Lubricant

False brinelling is more common when stiffer lubricants are used. This
failure is less apt to occur where oil or a light viscosity grease is used,
because the liquid characteristics make it difficult for the lubrication to
be forced out of the control area.

Oscillation:
Increase the Angle of Rotation

When possible, the application should be altered to increase the angle
of bearing rotation, thus redirecting forces causing osciliation.

All Surfaces Adequately Lubricated

Bearings which are oil lubricated need a sufficient flow of oil to force
wear debris away from the roller contact zone.

When grease is used - regular relubrication is required o purge
contarinated grease from bearing.

Select Different Bearing Type

Depending on application, machinery, and environment, a different type
bearing may be less susceptibie 1o false brineliing. Please contact a
Torrington Company Sales Engineer in your area for selections suited
to your situation.

11
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Identification

Maximum Capacity

Bearings with filling slots are not recommended for heavy thrust
loading because, as the balls pass over the inner ring and outer ring [~
notches, they may become nicked or dented. This in turn may cause
spalling of the races (probably in the vicinity of the loading slot}.

Counterbored Bearing

There will be a breakdown of the counterbored shoulder of the
bearing which may result in the fracture of the ring. The balls will
be banded from riding up against the shaliow shoulder. Also the
bearing may become disassembled during service.

Examples of Thrust Failure

Cause

Improper Mounting or Misapplication as Indicated
Maximum Capacity Failure

This failure results from excessive thrust loads on a bearing not
primarily intended for heavy thrust loads. The arrows in the diagram
indicate that too much thrust load from either direction will cause
interference between the rolling elements, and one of the loading R o
slots which are ground in both the inner and outer rings.

Counterbore Failure TR e R PR T e N

A thrust failure is caused either by mounting the bearing backwards — =~ - )
(so that the load is carried against the shallow shoulder) or by put-
ting a counterbored bring into a bi-directional thrust application.

AL

Incorrect Thrust Direction

JORRINGTON 12
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Preventative Measures

Maximum Capacity Failure

A more suitable Conrad or angular contact type bearing must be
selected if high or predominate thrust capacity is required, Obvi-
ously, the maximum capacity failure was caused by using a bear-
ing using a bearing designed for heavy radial, or combined radial
thrust loads; not for pure thrust loading. Itis recommended that
no more than 60 percent of the accompanying radial load on the
bearing be applied in thrust.

Counterbore Faiiure

The remedy here is to mount the bearing correctly so that the
balls have full shoulder support on both the inner and outer rings.
Remember that the outer fing counterbore bearing will take thrust
against the Inner ring on the counterbored side of the bearing, and
the outer ring on the side opposite the counterbore, The word
THRUST will be stamped on the outer ring face showing the
proper thrust surface.

13
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ldentification

Ball or Roller Path

In a bearing with one side misaligned in relation to the other, the ball
or roller path will run from one side of the race to the other around
one-haif of the circumference on the non-rotating ring. The rotating
ring will have a wide roller path. Because of the sxira pressure im-
posed on the bearing due to misaligned conditions, an excessively
high temperature may develop which will discolor the raceways and
the rolling elements while destroying the lubricant,

Retainer

The purpose of the refainer is to space the roliing elements and to
guide them in a true path around the raceway. Where a ring is mis-
aligned, the rollers are driven up against the race shoulder and a
stress point is established between the roller and its retainer pocket.
The pocket will flex, increasing the possibility of retainer fracture in
the advanced stages of stress.

Cause

Examples of Bearings with Misaligned Rings

e ————— e

Shaft Misalignment

Misalignment of the shaft in relationship to the housing causes an
overload of the balls or rollers which will result in the failure described.

Housing Misalignment

Housing misalignment may be caused either by the housing being
cocked in relation 1o the plane of the shatt or the housing shoulder being
ground out-of-square so that it forces the outer 1ing to cock in relation to
the inner. It may also be ¢caused by the settling of housing frames or
foundations.

Shaft Bowing

Shaft bowing may be caused by the following:

N As a result of improper handling

w Overhung load exceeding shaft capacity.

= Initial shaft bowing due to grinding inaccuracies.

m Shaft shoulders ground out-of-square with the shaft centerline which
will, by cocking the inner ring, force a bowing of the shaft.

NN

.f

Shaft Misalignment Housing Misalignment
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Preventative Measures

Mausing
The remedy is to dimensionally check and insure that both the housing
bores are true to each other,

Shaft

The shaft should be gauged to make sure that is concentric and
straight. Heavy overhang ioads should be lightened or moved closer to }
the bearing. If the shoulders are out-of-square; they shouid be reground { +
and gauged so that they are perpendicular to both the bearing seat and 8 y
the shaft centerline. »

" Both Housing Bores Must Be True to Each Other

Squaring-Up Shaft Shoulders

TORRINGTON v
INGERSOLL-RAND
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Identification

Electric Ar¢ Erosion

Arcing, which produces high temperatures at Jocalized points, results
when an electric current passing through a bearing is broken at the con-
tact surfaces between races and rolling elements. Each time the current
is broken in its passage between the ball or roller and race, a pit is pro-
duced on both parts. Eventually the phenomenon known as fiuting devel-
ops, {see photogfaph). As it becomes deeper, noise and vibration resuilt,

Granular Race Surfaces

If the current is of higher amperage intensity such as a partial short cir-
cuit, the next phase of the failure will show up as a rough granular ap-
pearance in the ball track. - - - -

Pitting or Cratering

Heavy jolts of high amperage charges will cause a more severe failure
resuiting in the welding of metal from the race to the ball or roller. These
protrusions of metal! on the rofler will, in turn, cause a cratering eftect in
the race. This phenomenon will result in noise and vibration in the bearing.

Magnification of Granular  Magnification of Electric
Race Surface Pitting

Caus__e ToLT T : T e Lo T B G - -

ST

Static Electricity

Static electricity usually emanates from charged belts or from manufac-
turing processes using calendar rolls (leather, rubber, cloth, paper).
The current is carried from the belt to the pulley or sheave — from the
sheave to the shaft — through the shaft to the bearing — and from the
bearing to the ground.

Electric Leakage

Faulty wiring, inadequate or defective insulation, or loose rotor windings
on an electric motor are all possibie sources of current leakage. Either
AC or DC currents will damage bearings.

Short Circuit

Wires which are crassed or contacted by a common conductor will cause
a short circuit and may result in a passage of current through the bearing.

The Current Path

TORRINGTON 16
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Preventati ve Measures

Shunts ang Slip Rings

Where there js a Passage of current through a bearing and the
Source of the current cannot be comrected, a shunt in the form of
& siip ring assembly may be incorporated to by-pass the current
around the bearing.

corPER

SLEEVE.

Corrective Maintenance

Be sure wiring, insuiation, or rotor windings are soung and all
Connections are properly made. In arg welding, great care should
be taken that the welding apparatys is not grounded on some-
thing that wilf circulate the current through the bearings.

CARBON. -
STiCK.

Grounding Belts

To eliminate static charges, ground the belt, or change the beiting
to a less generative materig|. ‘

HOUSING SHAFT
GROUND GROUND

Insulatmg Bearlngs Use Sleeves of Non-Conductive Matetial Either Betweeri.
Sleeves of nonconductive materiaf may be used ejthgr between the Outer Ring and Housing, or Inner Ring and Shait

the outer ring and housing or between inner ring and shaft,
depending upon the source of current,

Conductive Grease

Utilizing an electricaily conductive grease will Brovide a path for
the current 1o minimize or cease damage to your bearings.
Consult your lubricant supplier for availability,

Ground Belts to Eliminate Static Charges

N
s thenrnm
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" ldentification

. Grease Appearance
If the grease is tift or caked and changed in color, it
indicates iubrication failure. The original color will usually
twrn fo a dark shade or jet plack. The grease will have an
odor of burnt petroleum oil. Lubricity will pe lostas a resuit
of tack of oil. In cases of Lithium base greases, the residue
appears like a glossy, britte varnish which wil shatier when
probed with a shamp instrument.

Abnormal Temperature Rise

Probably the first indication of fubricant failure is a rapid rise
{rom the normal operating temperature.Test py hand is not
necessanly conclusive since normal operating ternperature
may exceed the pearable limit of roughly 120°F.

Noise : -

Lack of Jubrication is soon accompanied by a whistling noise
coupled with the fise in temperature. 1f not corrected, the
bearing temperature wili continue to rise and the intense
heating will reduce the bearing hardness.

Cause

Bearing Discoloration

A brownish of bluish discotoration of the races and rolling
slements indicates that the bearing operaling temperature
was excessively high to the extent that the pearing lost its
physical properties and was no longef operable. ’

The bearing part that first indicales distress in tubrication™
failures is uswally the retainer where the greatest amount of
rubbing action takes place.

Inadequate Viscosity of Lubricant

The surface of the bearing has lost its as-manufactured
appearance and now has 2 frosted appearance. When
examined under & microscope you will see that the surface
has roughened and appears granular. Under some condi-
tions the granular appearance is visible even without using a
microscope. Occasionally some areas of the bearing will be
highty polished.

- e

pirty Lubricants e =T T :
Contam‘gnggtgtound_ in ubricants often act as an abrasive

- .compound which will lap ot pé!ish_' rolier and raqersuriaces,
increasing the probability of eary failure. The Torrington
Company filters pearing lubricants &s many as five times to

insure their purity.

Too Much Lubricant

A very common error in the maintenance of machinery is the
tendency 10 overdubricate. i the bearing reservoir is kept
constantly full of grease, the friction heat developed within
the lubricant will cause its own rapid deterioration.

Inadequate Lubrication

‘Heat will result from under-ubrication, also. Where there is
inadequate lubricant to cover all metai surfaces, friction will
recult in heat-up of the bearing.

‘Wrong Kind of Lubricant
Selection of the correct jubsicant is very important in achieving

maximum efficiency and endurance from the bearing application.

‘After experimentation with many types of lubricants, the
-etuipment manufacturer recommends those which he feels
will provide ideat iubrication fife under given operation
conditions. Insofar as availability aliows, you should use the
same lubricant or its equal. Thus you are assured of using
‘the correct lubricant, in addition 1o avoiding the problems
_associated with mixing two types of grease.

‘Many greases are incol

when mixed.

_-__-——_-__
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. Other.Fallure: asadas.— =T T T
“The primary cause of lubricant faflure is from the high tem-

e and, although completely
adequate when used individually, may prove unsatisfactory

peratures developed when excessive loads overpower the
jubricant film.

in many instances ubricant failure will accompany the
bearing failures described in this manual. Lubricant changes
might reduce the failure rate but the proper cause of action
is to eliminate the primary cause for the lubricant breakdown.

inadequate Viscosity of Lubricant

The viscosity of the jubricant was inadequate 10 properly
separate the bearing surtaces.

;
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Preventative Measures

Avoiding Dirty Lubricant

Always keep grease containers covered. Dust particles in the
air can contaminate the lubricant. Use a clean, rust-resistant
spatula for retubricating open bearings. When relubricating
bearings through a grease fitting, always wipe off both the fitting
and nozzie of the grease gun. Any steps which you can take to
keep lubricants clean will pay off in longer bearing life. -

Amount of Lubricant

The Torrington Company Engineering Department should be
contacied when you are unsure of the amount of grease or oil
for proper lubrication. In standard applications, it is generally
recommended that the bearing should be greased one-third to
one hatf full.

inadequate Viscosity of Lubricant

Select a lubricant with sufficient viscosity 1o properly separate
the roliing contact surfaces. Typically, we recommend a lubri-
cant with a viscosity of at least 100 SUS (20 cSt) at the bearing
operating temperature. If an application’s lubricant does not
meet the bearing’s viscosity requirements and a lubricant with 2
greater viscosity cannot be substituted, improved cooling of the

current lubricant may lower its operating temperature (and thus*™ <" MR \ \\\'\\

increase its viscosity) enough 10 obtain acceptable bearing life.
Similarly, improving the surface finish on customer supplied
races may allow the current lubricant to separate the roliing
contact surfaces. ‘
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“ Lubrication Failures in Ball Bearings Ars Usually -
¥ Accompanied by'a'Theim'al-ExpansioﬁbFﬂ'la Components
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CATALOG INFORMATION

The Torrington Company Catalogs
WJ

The Torrington Gompany offers the following publications
te provide you with additional information about its bearing

product kine. .
While these publications are not to be considerad ag

containing sufficient data for all bearing selections, they can
provide valuable assistance in your initial considerations of
the type and characteristics of the bearing which may be
most suitable tor your particular needs.

A overall view of Torrington®. Fafnir® and Kilian®
bearing products. . ... ... No. 100

The following product catalogs present additional in-depth
irformation on each product line:

Torrington® Needie Roller Bearings . ......... No. 101
FﬂerSstbn;lgl Bearings......... No. 102

Fatnir® Wide Inner Ring Bearings and
Housed Unites . ...... . .~.:....

Fainir® Radiat and Angular Contact

Torrington® Large Bearings, Foller, Ball
anﬂPIllowBloeks.......................... N¢. 108

tEo v o

sor NoL 104

Torrington's highly trained sates engineers are available
10 work with you to make sure you have selected the best
Torrington bearing for your application. See the last page of
this manual for the phone number and address of the
Torrington Engineering Sakes Office nearest you,

Catalogs |
‘The Torrington Company Service Catalog To Ordar These Catalogs

Contact your nearest Torrington Company Engineering sales
office. See listing on page 24.



