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AMS 2140 Machinery Health Analyzer

Topics covered in this chapter:

e AMS 2140 Machinery Health Analyzer overview
e User Guide overview

. Documentation conventions

*  Precautions and general maintenance

. Technical Support and Customer Service

AMS 2140 Machinery Health Analyzer overview

The AMS 2140 Machinery Health Analyzer is a portable vibration analyzer that lets you
quickly and easily collect data from rotating equipment in process plants, do an on-site
analysis of the machine, and export results to the AMS Suite: Machinery Health Manager
software for storage and further analysis. You can also collect data using PeakVue™
technology. The analyzer supports up to four channels to make collecting data faster and
more efficient.

You can add additional programs to the analyzer to further expand your analysis and
troubleshooting capabilities. Add the Advanced Analyze, Balance, Advanced Laser Alignment,
ODS/Modal, and Advanced Transient programs at any time.

User Guide overview

The AMS 2140 Machinery Health Analyzer User Guide is written for Vibration Analysts,
Reliability Data Collection Technicians, and Reliability Engineers who monitor rotating
machines in a process plant environment.

The User Guide describes how to set up the analyzer, take route and job-based
measurements, review the data, and transfer the data to AMS Machinery Manager for
storage and analysis. The User Guide is written for the single-channel, dual-channel, and
four-channel versions of the AMS 2140. Any differences are noted.

Documentation conventions

The following conventions are used throughout:

Note
A note paragraph contains special comments or instructions.
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A CAUTION!

A caution paragraph alerts you to actions that can have a major impact on the equipment or
stored data.

A WARNING!

A warning paragraph alerts you to actions that can have extremely serious consequences for
equipment and/or personnel.

Precautions and general maintenance

Any maintenance, repair, or replacement of components not listed below must be
performed by specially trained personnel at Emerson authorized service centers. Any
damage to the product caused by misuse, abuse, neglect, carelessness or modifications
performed by anyone other than Emerson may void the warranty.

Following the precautions listed below, you can perform common maintenance
procedures on the AMS 2140 and its accessories.

A WARNING!

. An electrostatic discharge is possible when you clean the equipment exterior. When
cleaning the equipment exterior, do not use any abrasive or corrosive chemicals or
materials. Do not use petroleum distillates and ketone solvents, for example, acetone,
gasoline and kerosene. Use a dry, lint-free towel or cloth dampened with a mild soap
and water solution. Clean the analyzer only in a non-hazardous area.

. Charge, remove, and replace the battery pack only in a non-hazardous area.

. Use only Emerson’s battery packs with the AMS 2140. The analyzer will not function if a
non-Emerson battery pack is used. Lithium-lon batteries have very specific charging
requirements. Emerson-supplied power supplies and chargers are designed to work

with Emerson’s Lithium-lon battery pack. Using battery packs other than Emerson’s
approved battery packs could not only void the warranty, but could also be hazardous.

Precautions

. To prevent permanent damage to the touchscreen on the AMS 2140, never use
sharp objects or excessive pressure with your fingers or stylus. Lightly tap the screen.

. Use only Emerson’s power supplies and chargers approved for use with the AMS
2140 and Emerson’s battery packs. Using any power supplies and chargers other
than Emerson’s approved power supplies and battery packs could not only void the
warranty, but will also most likely damage the analyzer or the battery pack.

. Do not change or remove the battery pack in the AMS 2140 with the power supply
connected to the analyzer. The AMS 2140 or battery pack may be damaged.

. Do not use Emerson’s battery packs, power supplies, and chargers with any product
other than their corresponding Emerson product.

MHM-97432 Rev 10
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. When charging the AMS 2140 with the battery pack or the battery pack by itself,
ensure the ambient temperature where charging is occurring is 50° F to 95° F (10° C
to 35° C).

. When operating the AMS 2140 with the battery pack, ensure the ambient
temperature where the analyzer is being used is -4° F to 122°F (-20° C to 50° C).

Prevent battery degradation

When storing the AMS 2140 with the battery pack or storing the battery pack by itself for a
prolonged period of time:

. Ensure the ambient temperature where the battery pack is located is -4° F to 95° F
(-20° Cto 35° C). Due to the chemical composition of Lithium-lon battery
technology, over time there will be some degradation that results in a reduced
charge capacity and performance. This degradation is unavoidable and irreversible.
Prolonged storage at temperatures outside this range, especially temperatures
above the high end, speeds up the degradation process.

. Disconnect the power supply from the AMS 2140 or the battery pack.

. When storing for 1-3 months, Emerson recommends removing the battery pack
from the AMS 2140.
. When storing the battery for longer than three months, contact Technical Support

to learn how to enter storage mode. Storage mode protects the battery during long
term storage. In storage mode, the analyzer and battery are non-functional. The
analyzer does not power on and the battery LEDs do not operate. Connect the
charger to the unit to reactivate the battery.

Note

If you do not enter storage mode, ensure the battery capacity is approximately 40 percent
and periodically recharge the battery pack (to approximately 40 percent charge capacity)
during storage to ensure the battery does not drain to low levels.

Prevent damage

To prevent damage to the analyzer:

. Do not connect a signal larger than 0 to 24 volts into the Accel input of the AMS
2140.

. Do not connect a signal larger than +/- 24 volts into the Volts | Tach input of the
AMS 2140.

Technical Support and Customer Service

When you contact Technical Support, be ready with a screen capture of the error message
and details such as when and how the error occurred.

Hardware Technical Help

Have the number of the current version of your firmware ready when you call. To view the
firmware version of the AMS 2140, select Home > ALT > F1 Version.
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Software Technical Help

Provide the software version numbers of both your Microsoft® Windows operating system
and AMS Machinery Manager, and your AMS Machinery Manager serial number. To find
AMS Machinery Manager version and serial numbers, select Help > About.

Be at your computer when you call. We can serve you better when we can work through
the problem together.

Software Technical Support

Emerson provides technical support through the following for those with an active support

agreement:

. Telephone assistance and communication via the Internet.

. Mass updates that are released during that time.

. Interim updates upon request. Please contact Emerson Technical Support for more
information.

Customer Service

Contact Customer Service for all non-technical issues, such as ordering replacement parts.

Contact us

For Emerson Technical Support and Customer Service Toll Free numbers, email addresses,
and hours of operation, please visit http://www.emerson.com/technicalsupport.

4 MHM-97432 Rev 10
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2 Introduction to the analyzer

Topics covered in this chapter:

e Standard equipment

. Front view

. Top view

. Turn on the analyzer for the first time
*  Usethestand

e Attach the shoulder strap

*  Battery pack

e External AMS 2140 Battery Charger

. Turn the analyzer on or off

. Home screen

*  Backlight

. Touchscreen

. Menu navigation

. Settings

*  Memory card

*  Bluetooth

o Utilities

e (leanthe analyzer

e AMS 2140 Four-Channel Input Adapter
e Multiple inputs

e AMS 2140 for use in hazardous locations

2.1 Standard equipment

Unpack the analyzer and compare the contents of the package to the list below. If you find
a discrepancy, contact your local sales representative immediately.

. Firmware media

. Micro USB cable to connect to AMS Machinery Manager

. Power supply to charge the battery pack

. Screen protector

. Shoulder strap

MHM-97432 Rev 10 5
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Note

The AMS 2140 does not support cables with 25-pin connectors or cables that connect to the Volts|
Tach input from previous Emerson vibration analyzers.

2.2 Front view

Figure 2-1: AMS 2140 front panel

2140
Machinery Health Analyzer

s
EMERSON.

Home key—Return to the Home screen from any program.

Reset key—Return to the main menu in a program.

Function keys—Display menu options.

Enter key—Select a menu or option.

Keypad backlight key—Turn on the backlight under the keys. (')

LCD backlight key—Set the backlight for the LCD touchscreen.

Help key—Display Help text for a key.

Power key—Turn the analyzer on or off, or put the analyzer in standby.
Battery LED—Green light if the battery pack is charged; amber when charging.

Status LED—Blue light flashes each time you press a key or option, blinks in power save mode, and
remains solid in standby mode.

K. Arrow keys—Move through menus.
L ALT key—Display an alternate screen, if available.
M. Back key—Back up to the main menu in a program.

-~ TIommoN®>

(1) To comply with relevant safety certifications, the AMS 2140 labeled “ATEX/IECEx Zone 2” does not have a keypad backlight.
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2.3

2.4

MHM-97432 Rev 10

Top view

Figure 2-2: Connectors

A C

Power supply connector.

Ethernet port.

Micro USB port.

Wireless LED.

Bluetooth® LED (not present on newer versions).

mo N>

A CAUTION!

To prevent damage to the analyzer:

. Do not connect a signal outside the range of 0 to 24 volts into the Accel input of the AMS
2140.

. Do not connect a signal outside the range of +[- 24 volts into the Volts | Tach input of the
AMS 2140.

Turn on the analyzer for the first time

Activate the battery pack before turning on the analyzer for the first time. The battery pack
is shipped in storage mode to protect the battery charge. Connect the provided power
supply cord into an outlet and to the analyzer to activate the battery pack.

Procedure
1. Connect the provided power supply cord into an outlet and to the analyzer.
Note

Refer to precautions for the battery pack and power adapter.

The Battery LED is amber to indicate the battery pack is charging. The analyzeris
activated.

2. Pressand hold the power key to turn the analyzer on.
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The Home screen appears when you turn on the analyzer. The time and date are set
to a default value.

3.  Tosetthetime and date, press Home > ALT > F3 Set Time.

2.5 Use the stand

1. To put the stand in the upright position, grab the stand and pull up until the stand
locks.

2. Torelease the stand, place the analyzer face down, grab the base of the stand, and
gently pull.

The lock releases, and you can push the stand toward the analyzer.

Figure 2-3: Release the stand

2.6 Attach the shoulder strap

1. Press and hold the button on the strap connector, and insert it into the connectors
on the sides of the analyzer or the AMS 2140 Four-Channel Input Adapter, if
attached.

2.  Torelease the strap, press and hold the button on the connector and then pull.

8 MHM-97432 Rev 10
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2.7

2.7.1

MHM-97432 Rev 10

Battery pack

A rechargeable Lithium-lon battery pack powers the analyzer. A typical charge should last
for more than 8 hours of continuous use. The analyzer displays a low-battery warning
when the remaining charge reaches a set level; the default is 15 percent. If the battery
pack fully discharges, you do not lose any data or settings.

The battery pack is shipped in storage mode to protect the battery charge. Refer to
Section 2.4 to activate the battery pack.

You do not need to discharge or calibrate the battery pack. The hardware optimizes
battery pack performance. Contact technical support if you experience any problems or
forinstructions on how to store or replace the battery pack.

A WARNING!

Use only Emerson battery packs with the AMS 2140. The analyzer will not function if a non-
Emerson battery pack is used. Lithium-lon batteries have very specific charging requirements.
Emerson power supplies and chargers are designed to work with the Emerson Lithium-lon
battery pack. Using battery packs other than approved Emerson battery packs could not only
void the warranty, but could also be hazardous.

Access the battery pack

The battery pack is located on the back of the analyzer. To access the battery, remove the
six screws that attach it to the analyzer.
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2.7.2

10

Figure 2-4: Six battery pack screws

A WARNING!

Remove the battery pack only in a non-hazardous area.

Battery pack and power supply precautions

Understand and follow the precautions below before using the battery pack and power
supply.

. Do not use Emerson’s battery packs, power supplies, and chargers with any product
other than their corresponding Emerson product.

. Use only Emerson’s power supplies and chargers approved for use with the AMS
2140 and Emerson’s battery packs. Using any power supplies and chargers other
than Emerson’s approved power supplies and battery packs could not only void the
warranty, but will also most likely damage the analyzer or the battery pack.

. Do not change or remove the battery pack in the AMS 2140 with the power supply
connected to the analyzer. The AMS 2140 or battery pack may be damaged.

MHM-97432 Rev 10
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When charging the AMS 2140 with the battery pack or the battery pack by itself,
ensure the ambient temperature where charging is occurring is 50° F to 95° F (10° C
to 35° C).

When operating the AMS 2140 with the battery pack, ensure the ambient
temperature where the analyzer is being used is -4° F to 122°F (-20° C to 50° C).

A WARNING!

Use only Emerson’s battery packs with the AMS 2140. The analyzer will not function if a
non-Emerson battery pack is used. Lithium-lon batteries have very specific charging
requirements. Emerson-supplied power supplies and chargers are designed to work
with Emerson’s Lithium-lon battery pack. Using battery packs other than Emerson’s
approved battery packs could not only void the warranty, but could also be hazardous.

Charge, remove, and replace the battery pack only in a non-hazardous area.

2.7.3 View the battery charge level

View the remaining charge level from the analyzer Home screen or from the LEDs on the
battery pack.

Procedure

Do one of the following:

MHM-97432 Rev 10

From the Home screen, view the remaining battery charge on the lower left side of the
screen.

Press the button on the inside of the battery pack. Each LED indicates approximately 20
percent remaining charge.

11
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2.7.4

12

Figure 2-5: Check the remaining charge from the battery pack

-

Note
If the battery pack has been placed in storage mode, the LEDs do not operate.

Charge the battery pack

The analyzer is fully operational during charging. As a best practice, charge the battery
pack frequently. Emerson recommends you charge the battery pack the night before you
intend to use it.

A WARNING!

. Use only Emerson-supplied power supplies and chargers approved for use with the AMS
2140 and Emerson battery packs. Using any power supplies and chargers other than
approved Emerson power supplies and battery packs could not only void the warranty,
but will also most likely damage the analyzer or the battery pack.

. When charging the AMS 2140 with the battery pack or the battery pack by itself, ensure
the ambient temperature where charging is occurring is 50° F to 95° F (10° C to 35° C).

. Charge the battery pack only in a non-hazardous area.

Procedure

1. Remove the rubber plug on the top of the analyzer.

2. Insert the power supply connector into the analyzer. The analyzer can be powered
on or off.

MHM-97432 Rev 10
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2.7.5

2.7.6

MHM-97432 Rev 10

3. Plugthe AC connector on the power supply into a standard AC outlet, ranging from
100 VAC to 250 VAC, 50-60 Hz. A full recharge may take four hours.

The back of the analyzer may feel warm during charging. The power supply can
remain connected to the analyzer after charging completes. You cannot overcharge
the battery pack.

Battery LED indicates charging status

The Battery LED on the front of the analyzer shows the progress when charging the battery
pack. The LED is located to the right of the Power key.

Color Battery pack status
Amber Charging
Green Fully charged

Remove or change the battery pack

The analyzer gives you unlimited usage by changing the battery pack with a fully charged
spare battery pack. When you change the battery pack, the data saved in the analyzer is
not affected.

A CAUTION!

Do not remove or change the battery pack with the power supply connected to the analyzer.
Damage may occur to the analyzer or the battery pack.

A WARNING!

. Use only Emerson’s battery packs with the AMS 2140. The analyzer will not functionifa
non-Emerson battery pack is used.

. Remove or change the battery pack only in a non-hazardous area.

Procedure

1 Turn off the analyzer and remove the power supply, if connected.
2 Set the analyzer face down on a level surface.

3.  Liftupthestand.
4

On the back of the analyzer, remove the six screws that attach the battery pack to
the analyzer.

5. Carefully remove the battery pack from the battery compartment.

6. Insert the new battery pack and ensure it aligns with the contacts inside the battery
compartment on the analyzer.

7.  Insertand tighten the six screws on the back panel.

13
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2.7.7 Battery pack maintenance

To prevent any significant loss of the battery capacity when storing the analyzer with the
battery pack or storing the battery pack by itself for a prolonged period of time:

. Ensure the ambient temperature where the battery pack is located is -4° F to 95° F
(-20° Cto 35° C). Due to the chemical composition of Lithium-lon battery
technology, over time there will be some degradation that results in a reduced
charge capacity and performance. This degradation is unavoidable and irreversible.
Prolonged storage at temperatures outside this range, especially temperatures
above the high end, speeds up the degradation process.

. Disconnect the power supply from the AMS 2140 or the battery pack.

. When storing for 1-3 months, Emerson recommends removing the battery pack
from the AMS 2140.

. When storing the battery for longer than three months, contact Technical Support
to learn how to enter storage mode. Storage mode protects the battery during long
term storage. In storage mode, the analyzer and battery are non-functional. The
analyzer does not power on and the battery LEDs do not operate. Connect the
charger to the unit to reactivate the battery.

Note

If you do not enter storage mode, ensure the battery capacity is approximately 40 percent
and periodically recharge the battery pack (to approximately 40 percent charge capacity)
during storage to ensure the battery does not drain to low levels.

2.7.8 Conserve battery pack power

. Set timers to automatically put the analyzer in standby or turn off the backlight after
a set period of inactivity, such as not pressing any keys or not collecting data. You
can also put the analyzer into standby mode by quickly pressing the power key.

. Set the LCD backlight intensity to Medium. If you use the High setting, Emerson
recommends setting the backlight timer to 30 seconds.

These options are available on the General Analyzer Setup screen. Press Home > ALT > F2
General Setup.

The analyzer uses several power modes, or states, to conserve battery pack power.
Reference Table 2-1 when setting options on your analyzer that impact battery pack
power.
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Table 2-1: Analyzer power mode, status indicator, and power consumption

Operation Performance
Real Time Resume Response  Power

Mode Status LED  Backlight Analyzer Clock operation | time Consumption

Flashes with
On On High

key press Press key or Immediate d

On touch screen

Powersave  Blinks blue On Reduced
Standby Solid blue off Press power | Fast Low
Off button Slower Very low

Off Off
Storage Off Charger plug | Slowest Extremely low

2.8

External AMS 2140 Battery Charger

The external AMS 2140 Battery Charger lets you charge the battery pack separately from
the analyzer. You can charge the battery pack indoors, or you can use the automobile

power supply cord to charge the battery in your car. You can charge one battery pack at a

time using the external AMS 2140 Battery Charger. A full recharge may take three hours.

To power the external AMS 2140 Battery Charger, insert the power supply cord into the

connector on the back of the charger.

Figure 2-6: Power supply connector and air vents

Ll =t 1o

J@2Basy S Asajeq O LZ SV

A
A. Power supply connector
B. Air vents

— -
Ny -
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2.8.1
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A WARNING!

. To prevent overheating, ensure the air vents on the back and sides of the charger are
clear when charging a battery pack. To ensure proper airflow, allow several inches of
clearance around the charger and occasionally inspect the charger vents. Remove any
foreign material, such as dust, that may have settled around the vents.

. To prevent damage to the charger and battery pack, do not charge a battery pack in an
extremely hot or cold location, such as inside an automobile during summer or winter
conditions. If the ambient temperature exceeds normal and safe operating limits of 50° F
to 95° F (10° Cto 35° C), charging stops. In most situations, charging automatically
resumes when the ambient temperature is within normal and safe operating limits.

. Use the external AMS 2140 Battery Charger only in a non-hazardous area.

This device complies with Part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) this device may not cause harmful interference, and (2) this device
must accept any interference received, including interference that may cause undesired
operation.

LEDs

Figure 2-7: LEDs on the front of the charger

AMS 2140 Battery Charger

A °f
B >

e
=

EMERSON

A Battery LED—Display a green light if the battery pack is fully charged, or an amber LED if the battery
pack is charging.
B. AC Power—Display a green light if the charger is being powered.

Charge the battery pack using the external AMS 2140
Battery Charger
You can charge your battery pack separately from the analyzer. You can use the charger

indoors, or you can use the automobile power supply cord to charge your analyzer in your
car. You can charge one battery pack at a time. A full recharge may take 3 hours.

Note
If the battery pack is in storage mode, placing the battery pack on the charger will activate the
battery pack.

MHM-97432 Rev 10
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A WARNING!

Use only Emerson-supplied power supplies and chargers approved for use with the AMS
2140 and Emerson battery packs. Using any power supplies and chargers other than
approved Emerson power supplies and battery packs could not only void the warranty,
but will also most likely damage the analyzer or the battery pack.

Ensure the air vents on the external AMS 2140 Battery Charger are clear and uncovered.

When charging the AMS 2140 with the battery pack or the battery pack by itself, ensure
the ambient temperature where charging is occurring is 50° F to 95° F (10° C to 35° C).

Charge the battery pack only in a non-hazardous area.

Prerequisites

Remove the battery pack from the analyzer. See Section 2.7.6.

Procedure

1.

With the metal contacts on the battery pack facing up, lift the battery pack over the
raised edges and then slide the battery pack into the charger.

Figure 2-8: Battery pack inserted into the external AMS 2140 Battery Charger

A

A. Raised edges
B. Battery pack

Insert the power supply cord into an outlet and into the connector on the back of
the external AMS 2140 Battery Charger.

Charging begins and the LED is amber. The battery pack is fully charged when the
battery LED on the external AMS 2140 Battery Charger changes from amber to
green. To check the progress, press the button on the battery pack next to the 5
LEDs. Each LED represents approximately 20 percent charge.

17
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2.9

2.9.1

2.9.2

18

3.  Toremove the battery pack, lift up the battery pack to clear the two raised edges,
and then slide out the battery pack.

Turn the analyzer on or off

You can set the number of seconds to hold the power key to shut down the analyzer. See
Section 2.14.6.

Procedure

Press and hold the power key 10 turn the analyzer on or off.

The Home screen appears when you turn on the analyzer. If you were working in a
program before shutting down, that program appears.

Hard reboot

Do a hard reboot only if the analyzer is unresponsive.

Procedure

Press and hold the power key = for approximately 10 seconds until the analyzer shuts

down.

Standby

Standby is similar to the standby mode on a computer. The analyzer is powered on, but the
backlight is off to conserve battery power. You can use standby mode to lock the
touchscreen and keys when you are carrying the analyzer. You can manually put the
analyzer in standby, or you can wait for the standby timer. See Section 2.14.2. The standby
timer also shuts off the keypad backlight.

Note
After 60 minutes in standby, the analyzer shuts down. You do not lose any data when this occurs.

Procedure

1.

To enter standby, quickly press (1 second) the power key (_ or wait for the

standby timer to expire.

The LCD backlight and keypad backlight turn off. The blue LED on the analyzer’s
front panelis lit.

2. T~
To leave standby, quickly press the power key |
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2.10

Home screen

The Home scree

n appears when you turn on the analyzer by pressing the power key.

Figure 2-9: Home screen

Display
Units

Comm
Setup

Adv.
Analyze

Machinery Health Analyzer

Battery ?7%, Four Memory 96%,
e Channel b, 1
SN: 12345 Group: Beta0001

~—rommoN®>

| |
G H

An alternate screen (ALT) includes additional options.

Current time and date.

Bluetooth device connection status (headphones connection icon shown).
Default splash screen.

Remaining battery pack charge.

Number of supported channels for the analyzer.

Serial number.

Group number for updating multiple analyzers at one site.

Available internal memory.

Home screen programs and settings

The Home screen

has two alternate screens that display programs and settings. ALT1 or

ALT2 appears at the top of the screen and the function keys are outlined in yellow. To
switch ALT screens, press the ALT key or the ALT text on the touchscreen.

ALT1 keys
Option Description
F1 Intentionally blank.
F2 File Utility Copy, delete, or move routes or jobs saved in the analyzer internal memory
or a memory card.
F3 Intentionally blank.
F4 Set Display Units Set the default display units for the measurement values and plots.

MHM-97432 Rev 10
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Option Description

F5 Comm Setup Set the communication options to connect the analyzer to AMS Machinery
Manager. You can also set up the Bluetooth functionality.

F6 Program Manager = Update the programs, add new programs, delete unused programs, or
change the splash screen. A password is required to delete programs.

F7 Analyze or Adv. Collect data using predefined measurements called Analysis Experts, or

Analyze create your own measurements in Manual Analyze.

F8 Route Collect data using a route created in AMS Machinery Manager. You cannot
create or modify routes on the analyzer.

F9 Balance Balance a machine. Balance is an optional program that you load onto the
analyzer.

F10 Basic Laser Align | Align machines. The Basic Laser Alignment Application comes with

or Adv. Laser Align analyzers that have the wireless option. The Advanced Laser Alignment
Application is an optional program that you can load onto the analyzer and
has more functions than the Basic application.

F11 Adv. Transient Collect large, unbroken time waveforms similar to a digital recorder.
Advanced Transient is an optional program that you load onto the analyzer.

F12 ODS/Modal Collect cross channel data for animated analysis of a machine. ODS/Modal is
an optional program that you load onto the analyzer.

ALT2 keys
Option Description
F1 Version View the versions of the firmware and programs installed on your analyzer.
F2 General Setup Modify settings for the analyzer screen, keys, and print functionality.
F3 Set Time Set the time and date in the analyzer.
F4 Memory Utility View information about the internal memory.
F5 Battery Utility View information about the battery pack.
F6 View Error Log View information about any errors the firmware generated.
F7 Connect For Connect to AMS Machinery Manager to print files or screen captures.
Printing
F8 Intentionally blank.
F9 Intentionally blank.
F10 Intentionally blank.
F11 Intentionally blank.
F12 Intentionally blank.
2.10.1 Return to the Home screen

Press the Home key on the front of the analyzer.
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2.11

2.11.1

2.11.2

2.12

Backlight

Set the LCD backlight

By default, the analyzer uses the Auto backlight mode to automatically adjust the backlight
intensity based on the light in your environment. You can disable the automatic
adjustments. You can set a timer to disable the backlight after a period of inactivity. See
Section 2.14.3.

Note

A higher backlight intensity decreases the battery pack life. For optimum battery pack life, set the
backlight to the medium setting.

Change the backlight using the LCD backlight key or the General Setup menu on the Home
screen.

Procedure

1. e
To set the backlight using the LCD backlight key &=, press the key to select a
setting.

Each time you press the key, the backlight changes. The default is Auto.

2. Tosetthe backlight from the Home screen:

a. PressHome >ALT > F2 General Setup > F8 Set Backlight.
b. Use the up and down arrow keys to select a setting.

c. PressEnter.

Set the keypad backlight

If your area has low light, turn on the keypad backlight to illuminate the analyzer’s keys.

Note

To comply with relevant safety certifications, the AMS 2140 labeled “ATEX/IECEx Zone 2” does not
have a keypad backlight.

Procedure

Press the keypad backlight key & : to turn the light on or off.

Touchscreen

The touchscreen and function keys let you access the menu options and enter text. If the
touchscreen does not respond accurately, calibrate the touchscreen.
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2.12.1

2.12.2

2.12.3
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A WARNING!

Clean the touchscreen only in a non-hazardous area. An electrostatic discharge is possible
when you clean the equipment exterior. Do not use any abrasive or corrosive chemicals or
materials. Do not use petroleum distillates and ketone solvents, for example, acetone, gasoline
and kerosene. Use a dry, lint-free towel or cloth dampened with a mild soap and water
solution.

Note

To prevent permanent damage to the touchscreen, never use sharp objects or excessive pressure
with your fingers or stylus. Lightly tap the screen.

Lock or unlock the touchscreen

You can lock the touchscreen and only use the keys on the front of the analyzer to select
menus and options. Lock the screen to prevent inadvertently pressing buttons when you
carry the analyzer. You can also put the analyzer in standby to lock the touchscreen.

Procedure
Press Home > ALT > F2 General Setup > F9 Set Touch Screen to lock or unlock the screen.

If you locked the touchscreen, you can still use the buttons on the side of the screen to
select options.

Calibrate the touchscreen

Calibrate the touchscreen to respond to your touch. You can use your finger or a stylus.
Calibrate if the touchscreen does not respond accurately.

Procedure

1. Press Home > ALT > F2 General Setup > F10 Calibrate Touch Screen.
2. Touch in the center of each crosshair.
3. Press Enter.

Gestures

You can use gestures rather than pressing the keys to select menu options. The gestures
match the arrows on the corresponding analyzer keys. You can use gestures on all screens
that support the corresponding keys.

Note

You cannot use gestures when the analyzer displays the onscreen keyboard, or when Log is used for
the plot axis. The Enter gesture does not work on plots.

Tip
Use consistent pressure when you press in the middle of the touchscreen as indicated below.
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Task Gesture

Activate a plot Touch the desired plot when the analyzer displays multiple
plots.

Add a cursor Touch anywhere on the plot.

Move a cursor Swipe left or right, or touch anywhere on the plot. On a

waveform, the cursor moves 20 percent of the waveform. On
a spectrum, the cursor moves to the next highest peak. To
clear a cursor, use the Clear Cursor option on the plot’s ALT
screen.

Increase or decrease the plot Swipe up or down.
amplitude

Use upper or lower case characters = Swipe up or down.

Note
You cannot use gestures for the onscreen keyboard.

Scrollitems in a list Swipe up or down. This also applies to the options on the
Balance main menu.

Gestures

Enter Right arrow (swipe right)
e —

Up arrow (swipe up) Left arrow (swipe left)
e e

Down arrow (swipe down)
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2.12.4 Onscreen keyboard

If the analyzer’s touchscreen is enabled/unlocked, the analyzer displays an onscreen
keyboard when you need to enter alphanumeric or special characters. See Section 2.12.1
for more information on locking or unlocking the touchscreen.

Note
Gestures are not supported when the analyzer displays the onscreen keyboard.

Tap the desired letter or character on the screen. The selected character is highlighted
yellow.

Figure 2-10: Examples of the onscreen keyboard

Edit Password

Edit Password

ascp | 1<

CLEAR
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Option Description

Show Hidden Text | View the characters you enter in the field. Tap the box to enable to disable this
feature. By default, the option is disabled and only the last character you
entered is visible. This option appears only when you are prompted to enter a
password.

CAPS Change the case to capital or lowercase letters. You can also press the up and
down arrow keys.

ALT Display the alternate characters for a key. You can also press the ALT key on the
analyzer.

BKSP Delete a character.

123& View the keyboard displaying numbers, special characters, and punctuation.

ABCD View the keyboard displaying alpha characters.

CLEAR Delete all characters.

Left and right Move the cursor. You can also touch the screen to move the cursor.

arrows

ENTER Accept your edits and close the keyboard. You can also press the Enter key on
the analyzer.

You can also enter accented or alternate characters. Press and hold a key, and then slide to
select the appropriate character.

Figure 2-11: Example of entering an accented character

Enter new 32 character note.

12 characters max

PERORR " -

DIF|G]H]| ] K l

|
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2.13

2.13.1

2.13.2

2.13.3

2.14

26

Menu navigation

The analyzer has a touchscreen and function keys for navigating and selecting menu
options. The menu options appear on the left and right sides of the screen and correspond
to the function keys on the analyzer. When you press a key or an option on the
touchscreen, a blue status LED flashes on the analyzer’s front panel.

To cancel or return to a previous screen, press the Back key. Press the Home key to return to
the Home screen.

ALT screens

Each screen displays up to 12 menu options, but additional options may be available on
alternate screens. ALT1 or ALT2 appears at the top of the screen and the function keys are
outlined in yellow. To switch screens, press the ALT key or the ALT label on the screen.

Entering text

If a menu option lets you enter text, an onscreen keyboard appears or the analyzer lists a
set of characters on the side of the screen. Tap the touchscreen or repeatedly press the key
until the desired character appears. Wait until the cursor moves and then enter the next
character. See Section 2.12.4 for more information about entering text using the keyboard.

Note

The onscreen keyboard appears only if the touchscreen is enabled/unlocked. By default, the
touchscreen is enabled/unlocked.

Display Help

Use the Help key to access information about a menu option or key.

Procedure
Press the Help key .
2. Press a menu option.

The analyzer displays the Help text for that menu option.

3. PressEnterto close the Help text.

Settings

View and modify the default global settings from the Home ALT1 or ALT2 screens.
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2.14.1 Enable or disable the beeper for key presses and status
indicators

You can enable or disable the beeper for status indicators or key presses.

Procedure

1 Press Home > ALT > F2 General Setup.

2 Press F2 Set Keypad Beeper to enable or disable the sound when you press a key.

3. Press F3 Set Status Beeper to enable or disable sounds for alerts and status indicators.
4 Press Enter.

2.14.2 Set the standby timer

To conserve battery pack power, set the timer to automatically put the analyzer in standby
after a period of inactivity, such as no data collection or key presses. Standby is similar to
the standby mode on a computer. The analyzer is powered on, but the backlight is off to
conserve battery power. The standby timer also shuts off the keypad backlight. The
standby timeris disabled when the power supply is connected to and powers the analyzer.
The blue LED displays on the front of the analyzer when the analyzer s in standby. To leave
standby, quickly press the power key.

Note
After 60 minutes in standby, the analyzer shuts down. You do not lose any data when this occurs.

Procedure

1. Press Home > ALT > F2 General Setup > F4 Set Standby Time.

2. Enter the number of minutes between 1 and 30.

The defaultis 10 minutes.

3. Press Enter.

2.14.3 Set the backlight timer

To conserve battery pack power, set the timer to automatically turn off the backlight after
a specified period of inactivity, such as no data collection or key presses. After the timer
expires and the backlight is turned off, press a key or the screen to turn on the LCD
backlight and reset the timer. The timer is disabled when the power supply is connected to
and powers the analyzer.

In this power save mode, the LCD backlight is off and the blue LED blinks on the front of the
analyzer.

Procedure

1. Press Home > ALT > F2 General Setup > F5 Set Backlight Time.
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2. Enter the number of seconds between 0 and 120.

A 0 disables this feature. The default is 30 seconds.

3. Press Enter.

Enable or disable printing to AMS Machinery Manager or
a memory card

You can enable or disable printing on the analyzer. When printing is enabled, you can send
routes, jobs, and summary reports to AMS Machinery Manager or an inserted SD (Secure
Digital) memory card. By default, the analyzer can send files to AMS Machinery Manager.

Procedure

1. Press Home > ALT > F2 General Setup > F6 Set Print Mode.

2. Usethe up and down arrow keys to select an option.
Option Description
Send to PC Send files between the analyzer and AMS Machinery Manager. Files

caninclude routes, jobs, screen captures, splash screens, or summary
reports. The default is Send to PC.

Store as BMP on CARD = Save the file as a .bmp to the SD memory card.

Store as JPG on CARD | Save the file as a .jpg to the SD memory card.

Print Off Disable printing. Print options, such as the F7 Connect For Printing
option on the Home ALT2 screen, are not available.

3. Press Enter.

Set the low-battery warning level

When the battery pack discharges to the specified percent, the analyzer displays a
message telling you to recharge the battery pack.

Procedure

1. Press Home > ALT > F2 General Setup > ALT > F3 Set Warning Level.

2. Enter a percent between 0 and 99.

A 0 disables this feature. The default is 15 percent.

3. Press Enter.
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Configure the power key

You can set the number of seconds you must hold the power key to shut down the
analyzer. This option does not change the hold time to put the analyzer in standby.
Increase the number of seconds to prevent users from accidentally pressing the power key
and shutting down the analyzer.

Procedure

1. Press Home > ALT > F2 General Setup > ALT > F4 Set Hold Time.

2. Enter a number between 1 and 5 seconds.

The defaultis 3 seconds.

3. Press Enter.

Set the time and date

The analyzer’s time must be within 15 minutes of the computer’s time for the analyzer and
computer to communicate successfully. If there is a time conflict, the analyzer prompts
you to automatically synchronize the analyzer with the computer’s time.

Procedure

1. Press Home > ALT > F3 Set Time.
2. Setthe following options.

Option Description
F2 Set Local Time Enter values for the time and date. Use the arrow keys to go to the
next value.

F5 Date Display Format = Select the format used for the date.

F6 Time Display Format = Select the 12 or 24 hour time format.

F9 Set Time Zone Select the time zone. If the time zone uses Daylight Savings Time, the
analyzer automatically adjusts the time and notifies you of the
change.

3. Press Enter.

Set the default display units

You can set the default display units for measurements and plots. You can also select
English, SI, or metric units, and the X and Y axis types for graphs.

Note
You can overwrite only the X and Y axes while in other programs.
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Procedure

1.
2.

Press Home > F4 Set Display Units.

Use the up and down arrow keys to select an option.

Option Description

F2 Set Accel Set the acceleration type. Not applicable for the Balance program.
The default is RMS.

F3 Set Veloc Set the velocity units. Not applicable for the Balance program. The
default is Peak.

F4 Set Displace Set the displacement units. Not applicable for the Balance program.
The default is Peak to Peak.

F5 Set Non Standard Set the non-standard data types. Not applicable for the Balance
program. The default is RMS.

F6 Set Units Set to English Units, Metric Units, or Sl Units. The default is English Units.

F8 Set dB Ref Configure acceleration, velocity, displacement, non-standard, and
microphone measurements displays for decibel reference. Enter a
value between 0.000000001 and 2. Not applicable for the Balance or
Route programs. The dB reference values are loaded with the route.

F10 Change Y Axis Set the amplitude axis type. Not applicable for the Balance program.

Type The default is Linear.

F11 Change X Axis
Type

Set the frequency axis type. Not applicable for the Balance program.
The default s Linear.

F12 Change Hz\ CPM

Set the frequency to Hz Units (Hertz) or CPM Units (cycles per minute).
The default is Hz Units.

3. Press Enter.

Memory card

You caninsert a memory card into the analyzer to store route or job files. You may want to

store some routes or jobs on specific cards to stay organized.

Note

For optimal performance, use a SD memory card with a speed class of 10 or higher. To verify the
speed class of your memory card, refer to the label on the memory card or the documentation for

the memory card.

The memory card slot is located under the battery pack on the back of the analyzer. You
must remove the six screws to remove the battery pack and access the memory card slot.

You can use the File Utility to add, copy, move, or delete files from the inserted memory

card.
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2.15.1 Insert or remove a memory card

A WARNING!

. Insert or remove memory cards only when the analyzer is turned off.

. Remove the battery pack only in a non-hazardous area.

Procedure

1. Ensure the power supply is disconnected from the analyzer.
Remove the battery pack from the back of the analyzer. See Section 2.7.6.

To insert a memory card, press the memory card, with the metal contacts facing up,
into the memory card slot until it clicks.

Figure 2-12: Memory card partially inserted into the analyzer

4,  Toremove the memory card, push the memory card into the memory card slot until
it clicks and releases.

2.16 Bluetooth

If your analyzer supports Bluetooth® communication, you can listen to live vibration
signals from an accelerometer (with the audio not stored), use the Laser Alignment
Application, and use an infrared thermometer. If your analyzer supports Bluetooth, a
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Bluetooth LED is on the top of analyzer (not present on newer versions). See Section 2.3. If
your analyzer does not support Bluetooth, the Bluetooth options in the Communication
Setup, Route, and Analyze screens are unavailable.

To use Bluetooth receivers, headphones, laser fixtures, and thermometer, enable the
Bluetooth radio in the analyzer and then pair and connect to the Bluetooth device. When
the radio in the analyzer is enabled, a small Bluetooth icon appears in the upper corner of
the screen. The radio remains on until you disable it.

Note

For Bluetooth receivers and headphones, you need an A2DP Bluetooth headphone, or an A2DP
Bluetooth receiver and any headphone. You can use the Model 2130 A646 headphones with the
Bluetooth functionality in the AMS 2140. You need the adapter cable from Emerson and an A2DP
Bluetooth receiver available online or from an electronics store.

Note

For using a Bluetooth infrared thermometer, the TPI Model 377BT Infrared Thermometer and AMS
2140 firmware version 1.3.9.1 or newer is required. To enter temperature using the Bluetooth
thermometer, see Section 6.9.11

To help ensure a good connection, make sure the Bluetooth device is charged and located
within 30 feet of the analyzer. Also, follow the instructions from the manufacturer of your
device. After you pair the device, the analyzer automatically tries to connect to the device.

To listen to data, open the Route or Analyze program and select the Listen To Live Data
option after the connection is made.

Enable or disable the Bluetooth radio in the analyzer

If your analyzer is configured for Bluetooth, you can enable or disable the internal radio.
After you enable the analyzer’s Bluetooth radio, the analyzer searches for nearby
Bluetooth devices that you can pair. The radio remains on until you disable it.

Procedure

1. Press Home > F5 Comm Setup > F7 Bluetooth Setup.
2. Press F2 Bluetooth to enable or disable the Bluetooth radio.

When the radio is enabled, the % icon appears in the upper corner of the screen.

Bluetooth icons

When you enable the Bluetooth radio in your analyzer or connect to a device, the
Bluetooth icon in the upper corner of the screen shows the status of the connection. See
the table below for the icons and the descriptions.
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Icon Meaning
Noicon The Bluetooth radio is disabled|off.
i The Bluetooth radio in the analyzer is enabled/on, but the analyzer is not
% connected to a Bluetooth device.
—‘#_— The analyzer is connected to the Bluetooth laser fixtures.
&3 The analyzer is connected to a Bluetooth temperature probe.

The analyzer is connected to a Bluetooth device.

The Bluetooth audio is distorted (clipping) because the signal exceeds the
‘j) maximum capacity. (The top and bottom peaks of the signal are removed.)
Adjust the signal gain or remove the signal.

Pair a Bluetooth device

To establish communication between a Bluetooth device and the analyzer, you must first
pair the device. Multiple devices can be paired at the same time.

Prerequisites

. Ensure your device is close to the analyzer (within 30 feet), and the device isin
discoverable mode.

. Ensure the Bluetooth radio in your analyzer is enabled. See Section 2.16.1.

Procedure

1. Press Home > F5 Comm Setup > F7 Bluetooth Setup.

2. If more than one device is listed, use the up and down arrow keys to select a
Bluetooth device.

3.  (Optional) Press F8 Device Info to view information about the device, including
device alias (if you renamed the device), device name, supported protocols, status
and device address.

4,  Press F7 Pair to pair the selected device.
The analyzer automatically tries to pair and connect to the device using a pin of
0000. If the analyzer connects to the device, a checkmark and Connected appears

next to the device. The F7 key changes to Unpair. If the analyzer cannot pair the
device using the default pin, enter the pin for the device, and press Enter.

Postrequisites

To start listening to live vibration signal, go to the Route or Analyze programs and press
the Listen To Live Data option after the analyzer connects to the paired device.
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Connect to a paired Bluetooth device

If you have more than one paired Bluetooth device, you can select and connect to a
desired device.

Prerequisites

Ensure your Bluetooth device has been paired. See Section 2.16.3.

Procedure

1.

Press Home > F5 Comm Setup > F7 Bluetooth Setup.
Use the up and down arrow keys to select a paired device.

Press F9 Connect.

A checkmark and Connected appears next to the device name when the analyzer

)
connects to the device. The icon appears in the upper corner of the screen.

Postrequisites

To start listening to live vibration signal, go to the Route or Analyze programs and press
the Listen To Live Data option after the analyzer connects to the paired device .

Rename a paired Bluetooth device

After you pair a Bluetooth device, you can change the device name that appears on the
Bluetooth Setup screen. If you unpair the device, the new name is removed from that
device.

Procedure

1.
2.

4,

Press Home > F5 Comm Setup > F7 Bluetooth Setup.

If more than one device is listed, use the up and down arrow keys to select a
Bluetooth device at the bottom of the screen.

Press F3 Rename Device and enter up to 16 characters to change the name of the
device.

Press Enter.

View information about a Bluetooth device

You can view the information and settings for a Bluetooth device. This can help identify a
Bluetooth device.

Procedure

1.
2.
3.

Press Home > F5 Comm Setup > F7 Bluetooth Setup.
Use the up and down arrow keys to select a device.
Press F8 Device Info.
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Unpair a Bluetooth device

If you previously paired a device, you can use the unpair option to remove the device
information from the analyzer.

Procedure

1. Press Home > F5 Comm Setup > F7 Bluetooth Setup.
2. Usethe up and down arrow keys to select a paired device.

3. Press F7 Unpair.

Utilities

File Utility

The File Utility on the Home screen lets you copy, delete, or move routes or jobs saved in the
internal memory or memory card. By default, the File Utility shows the files saved in the
internal memory. The Set Source Card and Mode keys are available only if you inserted a
memory card into the analyzer.

View all jobs saved in internal memory or a memory card from the File Utility. Use the up and
down arrow keys to scroll through the list of file names.

View all files saved in the analyzer

1. Press Home > F2 File Utility.
2. Usethe up and down arrow keys to scroll through the files.

3.  Toview the files on the memory card, press F10 Set Source Card.

File types and extensions

Note
The AMS 2140 uses different file extensions than the Model 2130.

File extension File type

AN] Analyze or Advanced Analyze job

.B|B Balance job

.0D| ODS/Modal job

.RDA Route Data File (created after a route is activated)
.RDF Route Definition File (an empty route file)

.LB Alignment job

TR| Transient job

MHM-97432 Rev 10 35



Introduction to the analyzer

36

Copy aroute or job file to a memory card or internal memory

1 Insert a memory card into the analyzer.
2 Press Home > F2 File Utility.

3. Press F8 Mode until F7 displays Copy.

4

Press F10 Set Source Card to select the location of the file to copy.
The Source and Destination fields change.

5. Select the file to copy, and press F9 Select/Unselect File.
A checkmark appears next to the file.

6. Press F7 Copy.

The file appears at the new location.

Delete a route or job file from the memory card or internal
memory

Note
Use caution with the Delete option. Deleted data cannot be recovered.

Procedure

1. Press Home > F2 File Utility.

2. PressF8 Mode until F7 displays Delete.

3. Press F10 Set Source Card to select the location of the file.
4,  Select the file to delete, and press F9 Select/Unselect File.

A checkmark appears next to the file.

Press F7 Delete.

Press Enter to delete the file, or press Back to cancel.

Move a route or a job file to a memory card or internal
memory

1 Insert a memory card into the analyzer.
2 Press Home > F2 File Utility.

3. PressF8 Mode until F7 displays Move.

4

Press F10 Set Source Card to select the location of the file to move.

The Source and Destination fields change.

5.  Select the file to move, and press F9 Select/Unselect File.
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A checkmark appears next to the file.

6. Press F7 Move.

The file appears at the new location, and is deleted from the previous location.

Memory Utility

The Memory Utility on the Home ALT2 screen lets you control the internal memory. You can
view detailed information about the internal memory, clean the memory, erase internal
settings, and format disks.

A CAUTION!

Use the Memory Utility features only when instructed by technical support. When used
improperly, these options can delete important information.

View detailed information about the internal memory
Use this information to troubleshoot issues with the internal memory.
Procedure

Press Home > ALT > F4 Memory Utility > F2 Detailed Info.

Defragment the internal memory

Defragment the internal memory to optimize memory storage. No data is deleted during
this process.

Note
This operation may take several hours.

Procedure

Press Home > ALT > F4 Memory Utility > F3 Clean Disk.

Clear the internal settings

You can clear the internal settings of the analyzer that are stored in permanent memory.
The default settings are loaded the next time you turn on the analyzer.

A CAUTION!

Do this operation only if instructed by technical support.

Procedure

1. Press Home > ALT > F4 Memory Utility > F8 Erase PReg.

37



Introduction to the analyzer

2.17.3

2.18

38

2. Press Enter.

Format the internal memory

Formatting the internal memory erases all data and programs in the analyzer. When the
formatting is complete, the analyzer shuts down. The internal memory includes programs
like Route, Analyze, and Balance. All routes, jobs, and data are erased.

Procedure

1. Press Home > ALT > F4 Memory Utility > F9 Format Disk.
2. Press Enter.

Battery Utility

The Battery Utility on the Home ALT2 screen lets you view detailed information about the
battery pack, including the remaining charge and battery voltage.

View the battery status
1. Press Home > ALT > F5 Battery Utility.

The screen indicates if the analyzer is running on battery power or the power supply.

2. Press F3 Show Details for additional diagnostic information, if necessary.

The charge and voltage level decreases as the battery discharges.

Note
Approximate values are displayed and they should be used only as a guideline.

3. Press Enter.

Enter storage mode for long-term storage

When storing the battery for longer than three months, contact Technical Support to learn
how to enter storage mode. Storage mode protects the battery during long term storage.
In storage mode, the analyzer and battery are non-functional. The analyzer does not power
on and the battery LEDs do not operate. Connect the charger to the unit to reactivate the
battery.

Clean the analyzer

A WARNING!

An electrostatic discharge is possible when cleaning the equipment exterior. Clean the
analyzer only in a non-hazardous area.
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To clean the exterior of the analyzer, use only a dry, lint-free towel or cloth dampened with
a mild soap and water solution. Do not use any abrasive or corrosive chemicals or
materials, or any petroleum distillates and ketone solvents (for example, acetone, gasoline
and kerosene).

AMS 2140 Four-Channel Input Adapter

The AMS 2140 Four-Channel Input Adapter expands the capabilities of your AMS 2140 by
enabling four inputs.

A WARNING!

Use the AMS 2140 Four-Channel Input Adapter in non-hazardous areas only.

The AMS 2140 Four-Channel Input Adapter has two sides that display connectors for Volts
and Accel. Each side has a connector labeled To AMS 2140. Use the appropriate Interface
cable to connect the AMS 2140 Four-Channel Input Adapter to the AMS 2140. The Accel
side has a 5-pin connector. The Volts side has an 8-pin connector.

Connect to the AMS 2140

Attach the AMS 2140 Four-Channel Input Adapter to the shoulder strap connectors on
each side of the analyzer, and press the tabs until they click into place. To release the
adapter, press the tabs on each side of the AMS 2140 Four-Channel Input Adapter. To
attach the shoulder strap, use the connectors on the sides of the AMS 2140 Four-Channel
Input Adapter.

Use the appropriate Interface cable to connect the AMS 2140 Four-Channel Input Adapter
to the AMS 2140.

Side Required interface cable
Accel A40ADAPTR Accel Interface Cable
Volts A40ADAPTR Tach/Volts Interface Cable
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Figure 2-13: AMS 2140 Four-Channel Input Adapter attached to the AMS 2140
without the interface cable

Use with the AMS 2140

The AMS 2140 Four-Channel Input Adapter requires no additional setup, exceptin the
Balance program. For the Balance program, you must enable the mux option to use the
AMS 2140 Four-Channel Input Adapter.

To access the other connectors, turn the adapter over and connect to the AMS 2140 using
the appropriate Interface cable.

Multiple inputs

Your analyzer may support up to four channels in each program to simultaneously collect
data. To use the multi-channel functionality, set the number of inputs in the Input Setup
menu in each program, set up a sensor for each input, and use a connection listed below.
For routes, you need to set up the inputs and sensors in AMS Machinery Manager.

Number of

inputs Connection options

1 Use a single cable.

2 e Use two single cables on two separate inputs (acceleration only).
e Use asplitter cable on one input.
e Use the AMS 2140 Four-Channel Input Adapter.
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Number of
inputs Connection options
3 e Use asplitter and one single cable on two separate inputs.
e Use the AMS 2140 Four-Channel Input Adapter.
e Use the triaxial accelerometer with a single cable.
4 e Use two splitters on two separate inputs.
e Usethe AMS 2140 Four-Channel Input Adapter.
e Use the triaxial accelerometer with a single cable on one accelerometer
input and another cable on the other accelerometer input.

AMS 2140 for use in hazardous locations

Be aw

are of the appropriate approvals before operating the AMS 2140 in hazardous

locations.

Each AMS 2140 has a label attached to the back of the unit that designates with approval
markings the approved locations for use:

Label Approved locations

CSA General Safety Non-rated. Do not use in a hazardous location.

Class | Division 2 Approved for use in a Class | Division 2 hazardous location.

ATEX/IECEx Zone 2 Approved for use in an ATEX/IECEx Zone 2 and Class | Division
2 hazardous location.

Be aware of the following when using the AMS 2140 in a hazardous location:

A WARNING!

The USB port must only be used in a non-hazardous location.

The Ethernet port must only be used in a non-hazardous location.

Do not use the Emerson 430 SpeedVue Sensor in a hazardous location.

The battery must only be charged and|or replaced in a non-hazardous location.
If a unit shows any sign of damage, please return for repair.

If leaving the device unattended outdoors, it is recommended to store the unitin a
shaded area or with the LCD facing down.

The front touch screen must be protected from impact.

Outputs are intrinsically safe when implemented per drawing D25671 for use in an
ATEX/IECEx Zone 2 hazardous environments.

Outputs are intrinsically safe when implemented per drawing D25639 for use in a Class |
Division 2 hazardous environment.

41



Introduction to the analyzer

42

Refer to Emerson Safety Addendum D25670 for complete information on certifications
and conditions of safe use in ATEX/IECEx Zone 2 locations. Only ATEX/IECEx Zone 2 units
will include this safety addendum in the package.

Notes

. To comply with relevant safety certifications, the AMS 2140 labeled “ATEX/IECEx Zone 2”
does not have a keypad backlight.

Emerson 430 SpeedVue Sensor may not be compatible with the AMS 2140 labeled “ATEX/
IECEx Zone 2.” The Emerson 430 is not permitted in hazardous areas; and it may not function
with the ATEX-certified AMS 2140 even in a safe area.
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3 Transfer files with AMS 2140

Topics covered in this chapter:

e AMS Machinery Manager Data Transfer
e Standalone Data Transfer application

. Communication setup

*  Routes and jobs

*  Analyzer firmware and programs

*  Screen captures

e Splash screens

. Printing

3.1 AMS Machinery Manager Data Transfer

AMS Machinery Manager Data Transfer lets you manage the files in your analyzer. You
need Data Transfer to establish a connection between the AMS Machinery Manager
database and the programs in your analyzer so you can transfer vibration data (routes) and
job files. Data Transfer allows different levels of interactive functionality with your analyzer
depending on the analyzer’s capabilities.

You can do the following:

. Transfer and store routes and jobs between the analyzer and AMS Machinery
Manager.

. Transfer and store routes and jobs between the analyzer and a folder on your
computer.

. Create route definition files and route data files that you can email to others.

. Take a screen capture of any screen in the analyzer.

. Print reports to AMS Machinery Manager.
. Upgrade the firmware or programs in your analyzer.

3.2 Standalone Data Transfer application

If your computer does not have AMS Machinery Manager installed, use the Standalone
Data Transfer application to transfer route and job files between an analyzer and a folder
on the computer or network. Standalone Data Transfer does not have a database, so all
files are transferred to a computer folder. You can also print route reports or plots from the
analyzer and transfer firmware or programs to the analyzer.

Standalone Data Transfer is available on your install disk that is included with your
analyzer. Follow the prompts in the install wizard.
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Standalone Data Transfer allows different levels of interactive functionality with your
analyzer depending on the analyzer’s capabilities.

Analyzers using Ethernet may connect to the Data Transfer Service running on the AMS
Machinery Manager server. Enter your AMS Machinery Manager user name and password
to access the database list.

Transferring files

Standalone Data Transfer allows you to transfer a route to a file that can be sent to remote
locations by email, for example, and then transferred into an analyzer or into the database.
This type of file lets you send routes to and from analyzers at remote locations using
Standalone Data Transfer instead of an AMS Machinery Manager Client.

To send a file to a remote user, create a route file using AMS Machinery Manager Data
Transfer and email the file to the remote location. The remote user can use Standalone
Data Transfer to load the file onto a connected analyzer.

To transfer a route or job into the AMS Machinery Manager database, use Standalone Data
Transfer to load the file from the analyzer to a files on the computer. Then email the file to
the AMS Machinery Manager user, or put the file on a network drive. If you email the file,
put the file in the Working Directory to import the file.

Limitations

. You cannot install Standalone Data Transfer on the same computer as AMS
Machinery Manager.

. You cannot create route or job files. You can only transfer files.

. You cannot save files directly to the AMS Machinery Manager database.

Communication setup

Compatible versions of AMS Machinery Manager

You must use AMS Machinery Manager version 5.61 or newer with the AMS 2140. The
analyzer uses a different format for routes, which is not compatible with previous versions
of AMS Machinery Manager.

Change the ID of the analyzer

The ID helps you uniquely identify an analyzer. The ID also appears in AMS Machinery
Manager Data Transfer when you connect to the analyzer.

Procedure

1 Press Home > F5 Comm Setup > F2 Change Device ID.
2 Enter up to 20 characters.

3. Press Enter.
4

Press Enter to return to the Home screen.
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3.3.3 Set the connection type on the analyzer

You can set the connection type for connecting the analyzer to AMS Machinery Manager.
The default is USB. AMS Machinery Manager Data Transfer must have the same connection
type selected before connecting to the analyzer.

Ethernet is the fastest connection type, followed by USB.

Note

Setting up the Ethernet or Wireless connections require detailed knowledge of the network. Contact
your IT group for assistance.

Procedure

1. Press Home > F5 Comm Setup > F1 Set Connect Port.

2. Usethe up and down arrow keys to select a connection type.

3. Press Enter.

4.  Ifyou selected Ethernet or Wireless, press F4 Ethernet Network Setup or F4 Wireless

Network Setup and complete the steps below.

U

Press F3 to enable or disable DHCP.

6. IfDHCPis disabled, do the following:

a.
b.
C.
d.

Enter the IP address, and press Enter.

Enter the submask, and press Enter.

Enter the address for the gateway, and press Enter.
Press Enter.

Press F6 Set Host Info.

Enter the following information, if necessary.

Option Description
F4 Set Host Enter the host name of your computer. This computer should be on your
Name network and it should have AMS Machinery Manager installed. This value

must match what is set in AMS Machinery Manager for the Setup Options.

If your network includes a DHCP server (DHCP enabled), enter the
computer name. Otherwise, enter the IP Address of the computer. For
additional text tools, press the ALT key and different set of characters
appears.

F5 Set IP Enter the IP address of the host computer.

Address

F6 Set Host Port | Enter the TCP/IP port number to use to establish communication between

the analyzer and the host computer. This value must match what is set in
AMS Machinery Manager for the Setup Options. Use the default value
(10077) unless otherwise directed by technical support.

9.  Totestthe connection, select one of the following:
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e F10IP Config/all
* F11Ping by IP
* F12 Ping by Name

10. Press Enter to return to the Home screen.

3.34 Enable the analyzer in Data Transfer

1. Openand loginto AMS Machinery Manager.
Click the Data Transfer tab.
Click the Enable Device icon and select your analyzer type from the menu.

A device status box with an icon, name, and status appears in the Device(s) waiting
for connection panel.

3.3.5 Set the connection type in Data Transfer
1. Enable the analyzerin Data Transfer.
2. InDevices waiting for connection pane, right-click the device status box to select

Configure Device.

The analyzer options panel opens on the right side of the screen.

3. Select the connection type.
Click Apply.

3.3.6 USB connection

The analyzer can communicate with AMS Machinery Manager using a USB cable. The USB
interface is the most common way to transfer files between the analyzer and the AMS
Machinery Manager. USB is the default connection type.

To use a USB connection with AMS Machinery Manager, do the following:

. Set the connection type on the analyzer.

. Set the connection type in AMS Machinery Manager.

After you set up the connection, use the Connect For Transfer option in the analyzer's
programs to connect to AMS Machinery Manager.

A WARNING!

Do not use USB in a Hazardous Location.
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Connect to AMS Machinery Manager using USB

Prerequisites

Ensure you set the connection type on the analyzer.

A WARNING!

Do not use USB in a Hazardous Location.

Procedure

1.

w

N o v ok

Connect the analyzer to the computer using the USB cable.
In AMS Machinery Manager, open Data Transfer.

Click the Enable Device menu and select your analyzer.

A device status box with an icon, name, and status appears in the workspace.

If more than one analyzer is enabled, click a device status box to select an analyzer.
Click the Options icon to expand the Options pane.
Set the connection type to USB on the analyzer and in Data Transfer.

On the analyzer, open a program and select Connect For Transfer using a path below.
Choose the program that corresponds to the file type you want to transfer.

Program Key sequence to Connect for Transfer option

Analyze Home > F7 Analyze > ALT > F9 Connect For Transfer

Balance Home > F9 Balance > F12 Job Manager > F7 Connect For Transfer

ODS/Modal Home > F12 ODS/Modal > F8 Job Manager > F7 Connect For Transfer

Program Manager Home > F6 Program Manager > F8 Connect For Transfer

Route Home > F8 Route > ALT > F9 Route Mgnt > F7 Connect For Transfer

Laser Alignment Home > F10 Adv. Laser Align > ALT > F9 Job Manager > F7 Connect For
Transfer

Transient Home > F11 Adv. Transient > F8 Job Manager > F7 Connect For Transfer

Both the analyzer and AMS Machinery Manager display a message indicating the
connection was made. You can now transfer files between the opened program and
AMS Machinery Manager.
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Ethernet connection

The analyzer can communicate with AMS Machinery Manager using an Ethernet cable. To
use an Ethernet connection with AMS Machinery Manager, do the following:

. Set the connection type on the analyzer and review the Ethernet settings in the F5
Comm Setup menu.

. Set the connection type in AMS Machinery Manager.

After the connection is setup, use the Connect For Transfer option in the analyzer’s programs.

A WARNING!

Do not use Ethernet in a Hazardous Location.

Connect to a remote AMS Machinery Manager server

Remote users of the analyzer can use an Ethernet connection to the Data Transfer Service
running on the AMS Machinery Manager server. When the analyzer connects to the Data
Transfer Service, all communication is driven from the analyzer. Enter your AMS Machinery
Manager user name and password to access the database list. For further information
concerning the Data Transfer Service, please contact technical support.

Dynamic Host Configuration Protocol (DHCP)

DHCP s an Internet protocol that automates the configuration of computers that use
TCP/IP. DHCP automatically assigns IP addresses to deliver TCP/IP stack configuration
parameters, such as the subnet mask and default router. DHCP also provides other
configuration information.

To use Ethernet with your analyzer, use DHCP or a static IP address. Check with your
Information Technology department to see if DHCP is supported. If your workplace does
not support DHCP, your Information Technology department needs to provide you a valid
IP address, sub mask, and gateway.

Connect to AMS Machinery Manager using Ethernet

Your Ethernet settings depend on your local networks. You may need information and
assistance from your IT department. Your computer must have two Ethernet connections.
If it does not, use a router or a switch.

A WARNING!

Do not use Ethernet in a Hazardous Location.

Prerequisites

Ensure you set the connection type on the analyzer.
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Procedure

1. Connect the analyzer to the computer using the Ethernet cable.
In AMS Machinery Manager, open Data Transfer.

3. Click the Enable Device menu and select your analyzer.
A device status box with an icon, name, and status appears in the workspace.
4. If more than one analyzer is enabled, click a device status box to select an analyzer.
5.  Click the Options icon to expand the Options pane.
6.  Setthe connection type to Ethernet/Wireless on the analyzer and in Data Transfer.
7.  Ontheanalyzer, open a program and select Connect For Transfer using a path below.

Choose the program that corresponds to the file type you want to transfer.

Program Key sequence to Connect for Transfer option
Analyze Home > F7 Analyze > ALT > F9 Connect For Transfer
Balance Home > F9 Balance > F12 Job Manager > F7 Connect For Transfer
ODS/Modal Home > F12 ODS/Modal > F8 Job Manager > F7 Connect For Transfer
Program Manager Home > F6 Program Manager > F8 Connect For Transfer
Route Home > F8 Route > ALT > F9 Route Mgnt > F7 Connect For Transfer
Laser Alignment Home > F10 Adv. Laser Align > ALT > F9 Job Manager > F7 Connect For
Transfer
Transient Home > F11 Adv. Transient > F8 Job Manager > F7 Connect For Transfer
Note
If you experience issues when trying to connect, press the F9 IP/release/renew option to reset
the DHCP process.

Both the analyzer and AMS Machinery Manager display a message indicating the
connection was made. You can now transfer files between the opened program and
AMS Machinery Manager.

Connect to a remote AMS Machinery Manager database
using Ethernet

Prerequisites

. Ensure you set the connection type on the analyzer.

. Ensure the Data Transfer Service is running on the AMS Machinery Manager server.

. Contact technical support to configure the analyzer to connect to the Data Transfer
Service.
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A WARNING!

Do not use Ethernet in a Hazardous Location.

Procedure
1. Connect the Ethernet cable to the analyzer and to an Ethernet switch or port.
2. Onthe analyzer, open a program and select Connect For Transfer using a path below.

Choose the program that corresponds to the file type you want to transfer.

Program Key sequence to Connect for Transfer option

Analyze Home > F7 Analyze > ALT > F9 Connect For Transfer

Balance Home > F9 Balance > F12 Job Manager > F7 Connect For Transfer

ODS/Modal Home > F12 ODS/Modal > F8 Job Manager > F7 Connect For Transfer

Program Manager Home > F6 Program Manager > F8 Connect For Transfer

Route Home > F8 Route > ALT > F9 Route Mgnt > F7 Connect For Transfer

Laser Alignment Home > F10 Adv. Laser Align > ALT > F9 Job Manager > F7 Connect For
Transfer

Transient Home > F11 Adv. Transient > F8 Job Manager > F7 Connect For Transfer

3. Press Dump Data.

Log in using your user name and your password.

The password is case-sensitive, so use the up and down arrows to change the case.

Tip
Store your login. The next time you connect, press Recall Login and enter your four-digit pin.
The analyzer displays your stored login information.

5. Enteryourfour-digit pin, and press Enter.

3.3.8 Wireless connection

If your analyzer supports wireless, you can use it to connect to AMS Machinery Manager
Data Transfer to transfer files. If your analyzer supports wireless, a wireless LED is on the
top of analyzer. See Section 2.3. To use the wireless functionality, you must enable the
wireless radio in your analyzer and connect to a wireless network. After you connect to a
wireless network, you can use wireless to connect the analyzer to an AMS Machinery
Manager computer. You may need to work with your network administrator or IT group to
set up a wireless connection.

Enable or disable the wireless radio in the analyzer

To connect to a wireless network, you must first enable the wireless radio in the analyzer.
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Procedure

1. Press Home > F5 Comm Setup > F1 Set Connect Port.

Use the up and down arrow keys to select Wireless.

Press Enter.

When the radio is enabled, the wireless LED on the top of the analyzer turns on and
the wireless icon appears in the upper corner of the screen.

Wireless network icons

The analyzer displays one of icons below when you work with a wireless network. The icon
appears in the upper corner of the screen. Contact your IT department or see
View information about a wireless network to view the mode for your network.

Infrastructure
(Standard) wireless
network icon

Meaning

The wireless radio is enabled/on, but the analyzer is not connected to a
wireless network using Infrastructure (Standard) mode.

The analyzer is connected to a wireless network using Infrastructure
(Standard) mode.

The wireless radio did not connect to a wireless network because the
authentication/encryption failed. Review the wireless network setup and
ensure the network settings are correct.

Noicon

The wireless radio is disabled/off.

Ad Hoc wireless
network icon

Meaning

The wireless radio is enabled/on, but the analyzer is not connected to
wireless network using Ad hoc mode.

=
&

The analyzer is connected to a wireless network using Ad Hoc mode.

53 &

The wireless radio did not connect to a wireless network because the
authentication/encryption failed. Review the wireless network setup and
ensure the network settings are correct.

Noicon

The wireless radio is disabled/off.

Connect to a wireless network

Prerequisites

Ensure the wireless radio in the analyzer is enabled. See
Enable or disable the wireless radio in the analyzer.
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Ensure your wireless network uses one of the security types below. If your wireless network
has a different security type, the analyzer may not connect to your network.

Open (no encryption/authentication)

WEP
WPA™—PSK
WPA2™—PSK

WPA™—Enterprise
WPA2™—Enterprise

Procedure

1.

Press Home > F5 Comm Setup > F8 Wireless Setup.

The analyzer scans for available networks.

Use the up and down arrow keys to select a wireless network, if more than one is
listed.

If the analyzer does not list your network, you may need to manually add the
network. See Manually add a wireless network.

Press F7 Connect.

If you connect to a secure network, you are prompted to enter the appropriate

network security credentials. A checkmark appears next to the network name when
N R

the radio is communicating with the router. The wireless icon ("''/ or *t) appears in

the upper corner of the screen when the analyzer connects to the network.

Connect to AMS Machinery Manager using wireless

Prerequisites

Ensure the analyzer is connected to a wireless network. See Connect to a wireless network.

Procedure

1.

N o v kW

In AMS Machinery Manager, open Data Transfer.

Click the Enable Device menu and select your analyzer.

A device status box with anicon, name, and status appears in the workspace.

If more than one analyzer is enabled, click a device status box to select an analyzer.
Click the Options icon to expand the Options pane.

Set the connection type to Ethernet/Wireless on the analyzer and in Data Transfer.
On the analyzer, press Home > F5 Comm Setup > F6 Set Host Info.

Enter the following information, if necessary.
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Option Description
F4 Set Host Enter the host name of your computer. This computer should be on your
Name network and it should have AMS Machinery Manager installed. This value

must match what is set in AMS Machinery Manager for the Setup Options.
If your network includes a DHCP server (DHCP enabled), enter the
computer name. Otherwise, enter the IP Address of the computer. For
additional text tools, press the ALT key and different set of characters
appears.

F5 Set IP Enter the IP address of the host computer.
Address

F6 Set Host Port | Enter the TCP/IP port number to use to establish communication between
the analyzer and the host computer. This value must match what is set in
AMS Machinery Manager for the Setup Options. Use the default value
(10077) unless otherwise directed by technical support.

8. Press Enter.

9. On the analyzer, open a program and select Connect For Transfer using a path below.
Choose the program that corresponds to the file type you want to transfer.

Program Key sequence to Connect for Transfer option
Analyze Home > F7 Analyze > ALT > F9 Connect For Transfer
Balance Home > F9 Balance > F12 Job Manager > F7 Connect For Transfer
ODS/Modal Home > F12 ODS/Modal > F8 Job Manager > F7 Connect For Transfer
Program Manager Home > F6 Program Manager > F8 Connect For Transfer
Route Home > F8 Route > ALT > F9 Route Mgnt > F7 Connect For Transfer
Laser Alignment Home > F10 Adv. Laser Align > ALT > F9 Job Manager > F7 Connect For
Transfer
Transient Home > F11 Adv. Transient > F8 Job Manager > F7 Connect For Transfer
Note
If you experience issues when trying to connect, press the F9 IP/release/renew option to reset
the DHCP process.

Both the analyzer and AMS Machinery Manager display a message indicating the
connection was made. You can now transfer files between the opened program and
AMS Machinery Manager.

Manually add a wireless network
You can manually set up a wireless network in the analyzer without being in range of the

wireless signal. You can then connect to the network when your analyzer is within range.
You may also need to manually set up a network if your analyzer does not see the network.
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Prerequisites

Ensure the wireless radio in the analyzer is enabled.

Procedure

1. Press Home > F5 Comm Setup > F8 Wireless Setup > F9 Manage Networks > F1 Add Network.

2. Enter the following information.

Option Description

F2 Network Name | Enter the name of the wireless network that you want to add.

(SSID)

F3 Infrastructure Select Ad Hoc to connect the analyzer to the computer directly through a

Mode peer-to-peer wireless connection through each device’s wireless
adapter. Select Infrastructure (Standard) to connect to the computer
through a standard network with a wireless router or access point.

F4 Security Select the type of security used for the wireless network. Select Open if
no authentication is required.

F5 Encryption Type | Select the type of encryption mode. This option is available only if you
select WPA™-PSK or WPA2™-PSK for the Security option.

F6 Security Key Enter the security key (passphrase) for the wireless network. This option
is available only if you select WPA™-PSK, WEP (Open), or WPA2™-PSK for
the Security option.

F12 802.1X Auth Enable or disable 802.1X authentication for the wireless network. When

3. Press Enter.

802.1X Auth is enabled, you must enter a username, password, and
domain when you connect to the network. Depending on your network
security settings, the analyzer may automatically enable or disable this
option. For example, WPA-PSK networks have 802.1X Auth disabled, while
WPA-Enterprise and WPA2-Enterprise networks have 802.1X Auth enabled.

Note
The analyzer supports the Protected EAP (PEAP) protocol.

Depending on your network, you may be prompted to enter your user name,
password, and domain information. If the Wireless Authentication screen appears,
enter your information and then press Enter. The wireless network appears on the
Manage Networks screen.

Edit a wireless network

If your network configuration or security settings change, you can edit the settings in the
analyzer. You can also edit the network connection settings. See Section 3.3.3.
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Procedure

1 Press Home > F5 Comm Setup > F8 Wireless Setup > F9 Manage Networks.
2 Use the up and down arrows to select a network.

3. Press F2 Edit Network.
4

Enter the following information.

Option Description

F2 Network Name  Enter the name of the wireless network.

(SSID)

F3 Infrastructure Select Ad Hoc to connect the analyzer to the computer directly through a

Mode peer-to-peer wireless connection through each device's wireless
adapter. Select Infrastructure (Standard) to connect to the computer
through a standard network with a wireless router or access point.

F4 Security Select the type of security used for the wireless network. Select Open if

no authentication is required.

F5 Encryption Type | Select the type of encryption mode. This option is available only if you
select WPA™-PSK or WPA2™-PSK for the Security option.

F6 Security Key Enter the security key (passphrase) for the wireless network. This option
is available only if you select WPA™-PSK, WEP (Open), or WPA2™-PSK for
the Security option.

F12 802.1X Auth Enable or disable 802.1X authentication for the wireless network. When
802.1X Auth is enabled, you must enter a username, password, and
domain when you connect to the network. Depending on your network
security settings, the analyzer may automatically enable or disable this
option. For example, WPA-PSK networks have 802.1X Auth disabled, while
WPA-Enterprise and WPA2-Enterprise networks have 802.1X Auth enabled.

Note
The analyzer supports the Protected EAP (PEAP) protocol.

5. Press Enter.

Remove a wireless network

You can remove a wireless network from the list of networks in the analyzer. If the analyzer
is connected to the network, the analyzer disconnects from the network when you press
the Remove Network option.

Procedure

1 Press Home > F5 Comm Setup > F8 Wireless Setup > F9 Manage Networks.

2 Use the up and down arrow keys to select the wireless network you want to remove.
3. Press F3 Remove Network.

4 Press Enter.
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The network is removed from the list of networks in your analyzer.

View information about a wireless network
You can view the settings and information about a wireless network.
Procedure

1. Press Home > F5 Comm Setup > F8 Wireless Setup.

The analyzer scans for available networks.

2. Usethe up and down arrow keys to select a wireless network, if more than one is
listed.

3. Press F8 Network Info.

3.4 Routes and jobs

3.4.1 Load a route from AMS Machinery Manager into the
analyzer

Prerequisites

Ensure the same connection type is set on the analyzer and in Data Transfer. The Ethernet
and Wireless options may require additional setup to connect to the desired computer.
See the Ethernet and Wireless sections and your IT group for more information.

Note

You can connect multiple analyzers to AMS Machinery Manager at one time. Each analyzer has a tab
on the Data Transfer tab labeled with its ID or name.

Procedure

1. Usethe appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.
In AMS Machinery Manager, open Data Transfer.

On the analyzer, press Home > F8 Route > ALT > F9 Route Mgnt.

The Route Management screen displays.

Note

If you have not loaded or activated a route, the Route Management screen opens when you
press F8 Route from the analyzer Home screen.

4. Press F7 Connect For Transfer.
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3.4.2
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The analyzer connects to AMS Machinery Manager, and a new tab with the analyzer
Device ID displays in the Data Transfer tab.

5.  Toload aroute using AMS Machinery Manager:

a. Select the appropriate database in the Navigator—Data Transfer pane.

b. Dragand drop or copy and paste the desired route to the connected analyzerin
the Data Transfer tab.

The Data Transfer Notification pane displays the progress of the transfer.

6.  Toload aroute using the analyzer:

a. Press F1 Set Storage Location to select internal memory or a SD memory card to
store the route.

b. Press F7 Load Routes.
. Press F8 or F9 to select a database.

C
d. Press F10 or F11 to select an area within the database.
e. Press F4 Select Area.

f

Press F8 or F9 to select a route and press F1 Select.

You can select multiple routes.

g. Press F7 Load Route.

If the route is already in the analyzer, an error message appears. Press Enter to
continue and overwrite the existing route. You will lose any data stored in the
existing route.

7.  Afterthe transfer completes, press the Back key to disconnect from AMS Machinery
Manager.

Load multiple routes from AMS Machinery Manager to
the analyzer

Load a Multiple Route Load (MRL) file containing multiple routes from an AMS Machinery
Manager database. MRL files help you efficiently load multiple routes at one time. Create
an MRL file in AMS Machinery Manager.

After you load the routes, the analyzer does not group them using the MRL file. The routes
are individual files that you individually transfer back to AMS Machinery Manager after you
collect data.

Note
AMS Standalone Data Transfer cannot transfer MRL files.
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Prerequisites

Ensure the same connection type is set on the analyzer and in Data Transfer. The Ethernet
and Wireless options may require additional setup to connect to the desired computer.
See the Ethernet and Wireless sections and your IT group for more information.

Procedure

1. Usethe appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.
In AMS Machinery Manager, open Data Transfer.

On the analyzer, press Home > F8 Route > ALT > F9 Route Mgnt.

The Route Management screen displays.

Note

If you have not loaded or activated a route, the Route Management screen opens when you
press F8 Route from the analyzer Home screen.

4, Press F7 Connect For Transfer.

The analyzer connects to AMS Machinery Manager, and a new tab displays the
analyzer ID.

5.  Toload an MRL using AMS Machinery Manager:

a. —
Click the File Transfer {‘,’ icon.

b. On the File Transfer pane at the bottom of the screen, click the Multiple Route Load
tab.

c. Dragand drop or copy and paste the desired MRL file to the connected analyzer
in the Data Transfer tab.

The download begins.

6.  Toload an MRL using the analyzer:

a. Press F1 Set Storage Location to select internal memory or a SD memory card.
b. PressF7 Load Routes.

Press F8 or F9 to select MRL File List.

Press F10 or F11 to select an MRL file.

. Press F4 Select MRL File.

a n

M

The download begins.

7.  Afterthe download completes, press Back to disconnect from AMS Machinery
Manager.
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3.4.4
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Load a Balance job from AMS Machinery Manager into
the analyzer

Prerequisites

Ensure the same connection type is set on the analyzer and in Data Transfer. The Ethernet
and Wireless options may require additional setup to connect to the desired computer.
See the Ethernet and Wireless sections and your IT group for more information.

Procedure

1. Usethe appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.
In AMS Machinery Manager, open Data Transfer.

On the analyzer, press Home > F9 Balance > F12 Job Manager > F7 Connect For Transfer.

The analyzer connects to AMS Machinery Manager.

4.  Toload ajob using AMS Machinery Manager:

a. Select the appropriate database in the Navigation—Data Transfer pane.
b. Dragand drop or copy and paste the desired job to the connected analyzer in the
Data Transfer tab.

The Data Transfer Notification pane displays the progress of the transfer.

5.  Toload ajob using the analyzer:

a. Press F1 Set Storage Location to select internal memory or a SD memory card.
b. PressF7 Load Jobs.

c. PressF8orF9to select a database.

d. PressF10 or F11 to select an area within the database.

e. PressF4 Select Area.

f. PressF8orF9to selectajob and press F1 Select.

g. PressF7 Load Jobs.

6.  Afterthe transfer completes, press the Back key to return to the Job Manager
screen.

Dump a job from the analyzer to AMS Machinery
Manager

You can transfer jobs created in the analyzer’s programs to the AMS Machinery Manager
database.
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Prerequisites

Ensure the same connection type is set on the analyzer and in Data Transfer. The Ethernet
and Wireless options may require additional setup to connect to the desired computer.
See the Ethernet and Wireless sections and your IT group for more information.

Procedure

1. Usethe appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.
In AMS Machinery Manager, open Data Transfer.

On the analyzer, press the Connect For Transfer option in the program for the desired

job.
Program Key sequence to Connect for Transfer option
Analyze Home > F7 Analyze > ALT > F9 Connect For Transfer
Balance Home > F9 Balance > F12 Job Manager > F7 Connect For Transfer
ODS/Modal Home > F12 ODS/Modal > F8 Job Manager > F7 Connect For Transfer
Laser Alignment Home > F10 Adv. Laser Align > ALT > F9 Job Manager > F7 Connect For

Transfer

Transient Home > F11 Adv. Transient > F8 Job Manager > F7 Connect For Transfer

The analyzer connects to AMS Machinery Manager.

4.  Totransfer the job using AMS Machinery Manager:

a. Select the appropriate database in the Navigation—Data Transfer pane.

b. Dragand drop or copy and paste the desired job to the database in the Data
Transfer tab.

The Data Transfer Notification pane displays the progress of the transfer.

5.  Totransfer the job using the analyzer:
a. Press F8 Dump Data.

The analyzer lists the default database at the top of the screen.

b. Select one or more jobs you want to transfer, and press F1 Select.

0

. Tosend the jobs to a different database, press F6 Clear Database Info.

(ol

Press F7 Begin Data Dump.

m

If prompted, select a database and an area in the database, and press F4 Select
Area.

bmal

If prompted, select the desired equipment, and press F7 Select.

6.  Afterthe transfer completes, press the Back key to disconnect from AMS Machinery
Manager and return to the program’s Job Manager or ALT2 screen.
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3.4.5

3.4.6

Dump a route from the analyzer to AMS Machinery
Manager

Unless you specify a different database, the analyzer transfers the route back to the same
database, area, equipment, and measurement.

Prerequisites

Ensure the same connection type is set on the analyzer and in Data Transfer. The Ethernet
and Wireless options may require additional setup to connect to the desired computer.
See the Ethernet and Wireless sections and your IT group for more information.

Procedure

1. Usethe appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.

In AMS Machinery Manager, open Data Transfer.
On the analyzer, press Home > F8 Route > ALT > F9 Route Mgnt > F7 Connect For Transfer.

The analyzer connects to AMS Machinery Manager.

4.  Totransfer a route using AMS Machinery Manager:

a. Select the appropriate database in the Navigator—Data Transfer pane.

b. Drag and drop or copy and paste the desired route to the database in the Data
Transfer tab.

The Data Transfer Notification pane displays the progress of the transfer.

5.  Totransfer aroute using the analyzer:
a. Press F8 Dump Data.

The analyzer lists the default database at the top of the screen.

b. Select the routes to transfer and press F1 Select.

c. Tosendthe routes to a different database, press F6 Force Into Database, and select
a new database.

d. Press F7 Begin Data Dump.

6.  Afterthe transfer completes, press the Back key to disconnect from AMS Machinery
Manager and return to the Route Management screen.

Dump a route or job from the analyzer to a folder on a
computer

Transfer afile to a folder on your computer using AMS Machinery Manager.
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3.5

3.5.1
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Prerequisites

Ensure the same connection type is set on the analyzer and in Data Transfer. The Ethernet
and Wireless options may require additional setup to connect to the desired computer.
See the Ethernet and Wireless sections and your IT group for more information.

Procedure

1.

w

N o v ok

Use the appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.

In AMS Machinery Manager, open Data Transfer.

In AMS Machinery Manager, click the File Transfer icon.

The File Transfer pane appears at the bottom of the screen.

Click the Analyzer Files tab.
Click the Working Directory link, and select a folder on the computer to store the file.
Click OK.

On the analyzer, open a program and select Connect For Transfer using the path
below. Select the program based on the type of route or job you want to transfer.

Program Key sequence to Connect for Transfer option

Analyze Home > F7 Analyze > ALT > F9 Connect For Transfer

Balance Home > F9 Balance > F12 Job Manager > F7 Connect For Transfer

ODS/Modal Home > F12 ODS/Modal > F8 Job Manager > F7 Connect For Transfer

Route Home > F8 Route > ALT > F9 Route Mgnt > F7 Connect For Transfer

Laser Alignment Home > F10 Adv. Laser Align > ALT > F9 Job Manager > F7 Connect For
Transfer

Transient Home > F11 Adv. Transient > F8 Job Manager > F7 Connect For Transfer

The analyzer connects to AMS Machinery Manager.

On the computer, copy and paste or drag and drop one or more files from the top
pane displaying the analyzer files to the File Transfer pane at the bottom of the
screen.

The file appears in the File Transfer pane and is saved to the folder.

Analyzer firmware and programs

View the version numbers of the installed firmware and
programs

View the versions to identify when you can upgrade the firmware or programs.
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Procedure

1.
2.

3.

Press Home > ALT > F1 Version.

Review the File Name and File Version columns.

File name Program

XShell.exe Firmware and main menu
Analyze2140.exe Analyze and Advanced Analyze
Balance2140.exe Balance

Route2140.exe Route

Alignment2140.exe Basic or Advanced Laser Alignment
Transient2140.exe Transient

ODSModal2140.exe ODS/Modal

Press Enter.

Upgrade the firmware in the analyzer

Note

Updates to the analyzer programs are not included in the firmware upgrade. You must update the
programs separately from the firmware. Call technical support to see if any updates are available.

Prerequisites

Ensure the same connection type is set on the analyzer and in Data Transfer.

Procedure

1

2.
3.
4

Copy the new firmware to a folder on your computer.

Connect the analyzer to the computer using the USB cable.

In AMS Machinery Manager, open Data Transfer.

In the Options pane, set the Key Table and Firmware fields to the firmware folder
you created in step 1.

a. Inthe Key Table field, browse through the folder containing the key table.

b. Inthe Firmware field, browse through the folder containing the firmware.

c. Click Apply.

Turn off the analyzer.

Press and hold the Home key and then quickly press the Power key on the analyzer.

The AMS Special Functions Menu appears.

Press F2 Update Device Firmware via the USB Port.
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The firmware upgrade begins. Follow the prompts. If the analyzer does not make the
connection, turn off the analyzer and go back to step 1.

3.5.3 Add or upgrade the programs in the analyzer

You can add or upgrade multiple programs at one time.

Prerequisites

Ensure the same connection type is set on the analyzer and in Data Transfer. The
Ethernet and Wireless options may require additional setup to connect to the
desired computer. See the Ethernet and Wireless sections and your IT group for
more information.

Update the firmware, if an update is available. You may see an error message if you
try to update or add programs before the firmware is updated.

Procedure

64

Copy the new programs to a folder on your computer.

Use the appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.

In AMS Machinery Manager, open Data Transfer.

In the Options pane, set the Key Table and Firmware fields to the firmware folder
you created in step 1.

a. Inthe Key Table field, browse through the folder containing the key table.

b. Inthe Firmware field, browse through the folder containing the firmware.

c. Click Apply.

On the analyzer, press Home > F6 Program Manager > F8 Connect For Transfer.

The analyzer displays a message indicating Host Computer Connected and lists the
options under the Programs Available for Download section.

Note

If the following message appears, you must update your firmware before continuing: “The
host computer has a newer version of the base firmware. You should follow the procedure in
your user manual for loading new base firmware before you load any new programs.” The
analyzer will not open any programs until you update the firmware. The analyzer may prompt
you to update the firmware after you load or update the programs.

Press F11 Program or F12 Program or use the up and down arrow keys to highlight a
program, and press F10 Select/Unselect Program to select a program.

Press F9 Start Download.

Wait until all programs in the analyzer are up to date. The download typically takes a
few minutes.

Press Enter or Reset.
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Postrequisites

View the version number for the firmware and programs to ensure the updates were

successful.
3.6 Screen captures
3.6.1 Take a screen capture

Prerequisites
. On the analyzer, press Home > ALT > F2 General Setup > F6 Set Print Mode and ensure the
default print mode is set to Send to PC.

. Ensure the same connection type is set on the analyzer and in Data Transfer. The
Ethernet and Wireless options may require additional setup to connect to the
desired computer. See the Ethernet and Wireless sections and your IT group for
more information.

Procedure

1. Use the appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.
In AMS Machinery Manager, open Data Transfer.

On the analyzer, press Home > ALT > F7 Connect For Printing.

AMS Machinery Manager connects to the analyzer.

4.  Gotothe desired screen on the analyzer.
5. In AMS Machinery Manager, click Capture from the toolbar.

Figure 3-1: Capture button

| Vibration Analysis | Infrared Anal}'sis' Data Transfer | Reperting | Teols |
Q?) Enable Device ™ /’| f*|

'is— Enabled Devices | []  AMS2140 MHM '

@Disconnect
B | Closeal 0 | Destination - Cover | Il Capture |, FEA - =
6. Save the screen Capture when it dppears onyour screen.
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3.7 Splash screens

3.7.1 Change the default Home screen image (splash screen)

You can change the image (splash screen) on the Home screen to another image, such as
your company’s logo.

Prerequisites

. Ensure the same connection type is set on the analyzer and in Data Transfer. The
Ethernet and Wireless options may require additional setup to connect to the
desired computer. See the Ethernet and Wireless sections and your IT group for
more information.

. Save the image as splash.omp and with 430 (width) x 380 (height) pixels.
. Save the file to a folder on your PC.

. Limit the color palette for the image to the 256 color (8-bit) palette.
Procedure

1. Usethe appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.

In AMS Machinery Manager, open Data Transfer.

In Data Transfer, click the Options icon and set the Firmware field to the folder
containing the new image.

4. On the analyzer, press Home > F6 Program Manager > F8 Connect For Transfer > F2 Load
New Splash Screen.

5. Press Enter.

3.7.2 Delete the Home screen image (splash screen)

If you added a custom image to the Home screen, you can delete it and return to the
defaultimage.

Procedure
1. Press Home > F6 Program Manager > F2 Delete Splash Screen.

The analyzer deletes the splash screen.

2. Press Enter.
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3.8
3.8.1

3.8.2
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Printing

Create a cover page in Device Offline Printing

Prerequisites

Disconnect the analyzer from AMS Machinery Manager.

Procedure

1.
2.

In AMS Machinery Manager, select File > Device Offline Printing.
Select Destination > Include Cover Page > New.

The Cover Page Editor dialog appears.

To remove a field, select Field and choose the field to remove.

The Report Date and Report fields cannot be removed.
To change the image, select Image > Change.

To save the cover page, select Save and specify a name and location for the file.

The file is saved with a .CPF file extension.

Postrequisites

Select Destination > Include Cover Page > Existing to select a cover page you have already saved.

Print a plot

Prerequisites

On the analyzer, press Home > ALT > F2 General Setup > F6 Set Print Mode and ensure the
default print mode is set to Send to PC.

Ensure the same connection type is set on the analyzer and in Data Transfer. The
Ethernet and Wireless options may require additional setup to connect to the
desired computer. See the Ethernet and Wireless sections and your IT group for
more information.

Procedure

1.

Use the appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.

In AMS Machinery Manager, open Data Transfer.
On the analyzer, display the plot.
Press F7 Print Plot.

The analyzer connects to AMS Machinery Manager. The plot is displayed.

Click the printicon in the AMS Machinery Manager toolbar to send the plot to the
printer.
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4.1

4.1.1

Route

Topics covered in this chapter:

. Route overview

. Manage routes

*  Setdata collection and display parameters

. Tachometers

e Multiple inputs and measurements

*  (ollect route data

. Notes

*  Plotroute data

*  RunAnalyze to collect data for a route measurement point
. View the route measurement point setup and history
. Route reports

Route overview

The Route program lets you collect route data using your analyzer. A route is a list of
equipment and measurement points that you select from an area in the AMS Machinery
Manager database. A route is not an AMS Machinery Manager database. The route file lets
you save collected measurements for the equipment. Arrange the list of equipment and
measurement points to provide an efficient path (route) for you to collect data. You can
simultaneously collect one, two, three, and four channel waveform and spectra data.

To use the Route program:

1. Load aroute into your analyzer from AMS Machinery Manager Data Transfer or
Standalone Data Transfer.

Activate the route in the analyzer.
Ensure the data collection parameters are set up properly.

Ensure the tachometer, if applicable, is set up properly. Define the sensors when you
create the route in AMS Machinery Manager.

5. Collect the data for each measurement point. The analyzer displays each machine
and measurement point in the defined order for the route.

(Optional) Plot the data to analyze the data.
(Optional) Open Analyze from the measurement point to do further analysis.

Transfer the route back to AMS Machinery Manager for storage or further analysis.

Open or close the Route program

1. ToopenRoute, press F8 Route from the Home screen.
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2. To close Route, press ALT > F7 Exit Route.

Route Data Collection screen and options

Route Data Collection is the main menu for Route. After you activate a route, the analyzer

displays the Route Data Collection screen.

Figure 4-1: Route Data Collection screen
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Table 4-1: Route Data Collection options: ALT1 keys

Option

Description

F1 Prev Point

Move to the previous measurement point on the equipment. If the first
point on the equipment displays and you press F1 Prev Point, the analyzer
displays the last point on the previous equipment.

F2 Prev Equip

Move to the previous equipment in the route. If the first equipment
displays and you press F2 Prev Equip, the analyzer displays the last
equipment.

F3 Equip List

View all equipment and measurement points in a route.

F4 Notes

Create, add, or delete notes.

F5 Plot Data

View the collected data on one or more plots.

F6 Clear Data

Delete data from the current measurement point.

F7 Next Point

Move to the next measurement point on the equipment. If the last point
on the equipment displays and you press F7 Next Point, the analyzer
displays the first point on the next equipment.

F8 Next Equip

Move to the next equipment in the route. If the last equipment displays
and you press F8 Next Equip, the analyzer displays the first equipment.

F9 Listen To Live Data

Listen to vibration using headphones.

F10 Field Alert

Add or remove a field alert from a measurement point. Use field alerts to
identify a point for further investigation.

F11 View Parms

View the Analysis Parameter Set with measured values, percent of fault, and
any parameters that may be in alert.

F12 Run Analyze

Open the Analyze program to collect additional data on the current
measurement point.

Table 4-2: Route Data Collection options: ALT2 keys

Option

Description

F1 User Setup

Set options for your route. You can set the plots to display live and
collected data, parameters to collect route data, and the amount of route
data to store.

F2 Override Control

Set up a different sensor than what is specified for the route.

F3 Out Of Service

Label equipment as out of service and skip the measurement.

F4

Intentionally blank.

F5 Tach Setup

Set up and save a tachometer configuration. You can also open, edit,
delete, or rename a configuration.

F6 New RPM

Enter a new RPM or load for equipment using a different value than
defined in the route.

F7 Exit Route

Close Route and return to the Home screen.

F8

Intentionally blank.

F9 Route Mgnt

Load, delete, or activate routes. You can also connect to AMS Machinery
Manager Data Transfer.
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Table 4-2: Route Data Collection options: ALT2 keys (continued)

Option

Description

F10 View Trend History

Display trend data for the current point in a graphical format. The data
includes both historical data downloaded from the database and new data
collected with the analyzer.

F11 Print Route Report

Send a route report to the memory card or to AMS Machinery Manager,
depending on the default print mode for the analyzer.

F12 More Point Info

View information about the route and the current measurement point.

Route setup

Note

You cannot create or modify routes using the analyzer. Use AMS Machinery Manager to create or edit

routes.

. Aroute includes information from one area and is tagged to that area.

. A route does not need to include all equipment in an area or all points on the

equipment.

d Equipment can appear in more than one route, but cannot appear in the same route
more than once.

. The order of equipment in a route can differ from its order in the database area.

. The route points do not have to be in the same order as listed on the equipment.

. The route structure stores a list of equipment and measurement point IDs as they

are defined in the database. When you transfer a route, AMS Machinery Manager
searches the area for the equipment and points that match the route. The route
does not recognize points if their IDs are modified in the database. Loading the
route could cause problems.

Manage routes

Route Management

The Route Management screen lets you manage the routes in your analyzer. If you do not
have any routes activated, the Route Management screen appears when you open Route.
Otherwise, access it from the Route Data Collection ALT2 screen.

You can do the following:

. Load routes into the analyzer from AMS Machinery Manager Data Transfer.

. View routes saved in the analyzer.
. Activate a route.
. Delete routes from the analyzer.

MHM-97432 Rev 10



Route

. Delete route data.
. Transfer routes back to AMS Machinery Manager.
Note

You cannot create or modify routes using the analyzer.

4.2.2 View all loaded routes

You can view the routes loaded or saved in your analyzer.

Procedure

1. From the Route Data Collection screen, press ALT > F9 Route Mgnt.

The Route Management screen displays the routes with the following information.

Note

If you have not activated a route, the Route Management screen opens when you press F8
Route from the analyzer Home screen.

Option

Description

Location

Where the route file is stored on the analyzer.

Route Description

The content of the route.

Status The number of completed measurements and total measurements for the
route.
Date The last date you activated the route.
2. Press F12 More Info to view information about the source of the route in AMS

Machinery Manager.
3. To sort the routes, press ALT > F1 Sort by Alphabet or ALT > F3 Reverse Sort Order.

4.2.3 Activate a route

Activating a route lets you collect data for the equipment and measurement points
defined in the route. It is similar to opening a file.

Prerequisites

Load a route into the analyzer.

Procedure

1. From the Route Data Collection screen, press ALT > F9 Route Mgnt.

The Route Management screen displays.

MHM-97432 Rev 10

73



Route

74

Note

If you have not activated a route, the Route Management screen opens when you press F8
Route from the analyzer Home screen.

From the Route Management screen, use the up and down arrow keys to select a
route in the list.

Press F1 Select/Unselect Route to select the route.

A checkmark appears next to the selected route.

Press F3 Activate Route.

The Route Data Collection screen appears. The first equipment and measurement
point defined in the route are activated and displayed.

Activate equipment in a route

By default, the analyzer activates the first equipment and measurement point in the route.
You can activate other equipment in a route without collecting data for the previous
equipment.

Procedure

1.

Activate a route.
From the Route Data Collection screen, press F3 Equip List.

Press F8 or F9 to select other equipment.

Under Measurement Points, a checkmark shows the points with data. You can also
activate a specific point for the selected equipment.

Press F2 Activate Equip.

The Route Data Collection screen appears. The selected equipment and its first
measurement point display.

Activate the next unmeasured route point on the equipment

1.

Activate a route.
From the Route Data Collection screen, press F3 Equip List.

Ensure the appropriate equipment is selected in the top pane.

Under Measurement Points, a checkmark appears next to each point that has
collected data.

Press F6 Next Un-Measured Point.

The Route Data Collection screen appears.

MHM-97432 Rev 10



Route

4.2.4 View the equipment and measurement points in a route

1. Activate the route.

2. From the Route Data Collection screen, press F3 Equip List.

The equipment appears on the top half of the screen, and the measurement points
appear on the bottom half.

3. PressF8orF9to scroll through the equipment list.

Press F11 or F12 to scroll through the measurement points for the selected
equipment.

A checkmark indicates the point has data.

5. Press Enter.

4.2.5 Delete all data from a route

Only the collected data, including any Analyze data, is removed. The equipment and
measurement points remain in the route.

Procedure

From the Route Data Collection screen, press ALT > F9 Route Mgnt.
Use the up and down arrow keys to select a route.

Press F1 Select/Unselect Route or F2 Select/Unselect All.

Press F5 Delete Route Data.

bk WwN =

Press Enter.

4.2.6 Delete a route from the analyzer

You can delete a route and its data. You can also use the File Utility on the analyzer Home
screen to delete a route.

Note
Use caution with the Delete Selected Routes option. Deleted data cannot be recovered.

Procedure

From the Route Data Collection screen, press ALT > F9 Route Mgnt.
Use the up and down arrow keys to select a route.

Press F1 Select/Unselect Route or F2 Select/Unselect All.

Press F6 Delete Selected Routes.

ik WwN =

Press Enter.
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4.3 Set data collection and display parameters

You can set the data collection and display parameters for an activated route. The default
values are appropriate for most data collection, but you can change them at any time. All
routes in your analyzer use these parameters.

4.3.1 Set the plot type for collected route data

The Select Data Display option applies only to collected data on the Route Data Collection
screen and the data plot. It does not affect the plots displaying during data collection.

Procedure

1. Activate a route.

2. From the Route Data Collection screen, press ALT > F1 User Setup > F2 Select Data
Display.

3. Usethe up and down arrows to select a plot type.

Option Description

None No plot is displayed on the Route Data Collection screen. This option has
the fastest data acquisition. When you plot the data, a spectrum
displays.

Parameters Display the analysis parameters for the measurement point as text.

When you plot the data, a spectrum displays.

Bar Graph-labeled | Display the analysis parameters as a bar graph with labels. When you
plot the data, a spectrum displays.

Bar Graph-no labels | Display the data as a bar graph without labels. When you plot the data, a
spectrum displays.

Spectrum Display a spectrum for each point.
Waveform Display a waveform for each point.
Dual Display a waveform and spectra for each point.
4., Press Enter.
4.3.2 Enable or disable Point Advance to automatically move

to the next route measurement point

When you enable Point Advance, the analyzer automatically moves to the next point in the
route after a set amount of time. Set the number of seconds you need to review the point’s
data before moving to the next point.

Note

If you grouped points together in your route, the analyzer collects data for those points before
letting Point Advance go to the next point outside the group. For example, if you grouped points 1 and
3, the analyzer collects data for those two points and then Point Advance goes to point 2.
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Procedure

1. Activate a route.

2. From the Route Data Collection screen, press ALT > F1 User Setup > F3 Point Advance
Mode.

3. Enter the number of seconds between 0 and 30.

To disable the feature, enter 0. The defaultis 0.

4, Press Enter.

4.3.3 Set High Frequency Detection averages

For analysis parameters with HFD or VHFD defined as the parameter type, Set HFD Avgs
lets you set the number of averages the analyzer uses when making these measurements.
Avalue of 16 or larger is recommended. Averaging helps reduce noise.

Procedure

1. Activate a route.
From the Route Data Collection screen, press ALT > F1 User Setup > F4 Set HFD Avgs.
Enter a number between 1 and 99.

The defaultis 25.

4. Press Enter.

4.3.4 Set the route data storage mode

Data Storage Mode sets how the analyzer saves collected data. You can set the analyzer to
save all data or to overwrite the previous data.

Procedure

1. Activate a route.

2. From the Route Data Collection screen, press ALT > F1 User Setup > F5 Data Storage
Mode.

3. PressF5 Data Storage Mode to scroll through the options.

Option Description

Always Overwrite = Save one set of route data per measurement point, and overwrite any old
data. The default is Always Overwrite.

Query Overwrite | Save only one set of route data per point, and ask before overwriting data.

Save All Data Save new route data and keep old data stored on a measurement point.
You can keep multiple sets of data collected for a point.
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Set the overlap in Route

Percent Overlap sets how much each new average overlaps the previous average when
taking a measurement. The higher the overlap percentage, the less newly acquired data is
needed to create a spectrum. A higher percentage decreases the data collection time.

The default overlap, 67 percent, is acceptable for most situations.
Procedure

1. Activate a route.
From the Route Data Collection screen, press ALT >F1 User Setup > F6 Percent Overlap.
Enter a percent between 0 and 99.

The defaultis 67 percent.

4. Press Enter.

Set the plot type for live route data

Select Live Display sets the type of plot to display on the Route Data Collection screen during
data collection.

Procedure

1. Activate a route.

2. From the Route Data Collection screen, press ALT >F1 User Setup > F8 Select Live
Display.

3. Usetheupand down arrow keys to select an option.

Option | Description

Status Display the overall and average count. This option has the fastest acquisition. The
default is Status.

Spectrum | Display a spectrum for each point.

Waveform | Display a waveform for each point.

Dual Displays a waveform and spectrum for each point.

4, Press Enter.

Set the overall mode

Overall mode includes additional frequencies in your measurement points.

You can set the Overall mode in AMS Machinery Manager. If the setting for Overall is
different in the analyzer, the setting defined in AMS Machinery Manager is used.

Procedure

1. Activate a route.
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2.
3.

4.

From the Route Data Collection screen, press ALT > F1 User Setup > F9 Set Overall Mode.

Use the up and down arrow keys to select an option.

Option Description

Analog The analyzer includes frequencies from 1 Hz to 80 kHz.

Digital The analyzer includes frequencies between the lower and upper cutoff
frequency (Fmax) as defined in the AMS Machinery Manager database. The
default is Digital.

True Peak The analyzer records the highest and lowest peaks from the entire data

collection period in the waveform, uses the total value, and divides it by 2.
Select this option for trending PeakVue technology data.

Average Peak

Press Enter.

As each waveform is collected, the analyzer records the highest and lowest
value from anywhere within the block and divides this value by 2. After all
blocks are collected, the analyzer averages these individual peak values to
calculate the final Average Peak.

4.3.8 Set the integrate mode

Integrate mode lets you select the units to store the waveform and spectra in the route. You
can also set the Integrate mode in AMS Machinery Manager. If the setting for Integrate mode is
different in the analyzer, the setting defined in AMS Machinery Manager is used.

Procedure
1. Activate a route.
2. From the Route Data Collection screen, press ALT >F1 User Setup > F10 Set Integrate
Mode.
3. PressF10 Integrate Mode to scroll through the options.
Option Description
Time Domain Save the waveform and spectrum in the integrated units. Time Domain
generally provides more accuracy and less low-frequency noise. The default
is Time Domain.
Frequency Save the waveform in sensor units and the spectrum in integrated units. If
Domain you analyze slow-speed equipment or move the accelerometer during data
collection, a ski-slope effect or integration leg on the low end of the
spectrum may occur.
4, Press Enter.
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Enable or disable multi-channel group data collection

Keep this option enabled, unless you cannot collect the route data due to a problem with
your multi-axis sensor or multiple sensors. For example, use this option if a route is set up
to use a triaxial accelerometer, but the sensor is unavailable. Disabling multi-channel
groups lets you collect the data with a single one-axis sensor on input A (channel 1).

Only groups set up with multiple channels can be unlinked. Groups with points set up with
channel 1 for a vibration measurement and an additional PeakVue measurement on the
same channel are not unlinked.

Procedure

1. Activate a route.

2. From the Route Data Collection screen, press ALT > F1 User Setup > ALT > F2 Multi
Channel Groups.

Press F2 Multi Channel Groups to enable or disable the option. The default is Enabled.

Display a summary of data collected for grouped route
measurement points

After you collect data for grouped points, a summary page displays an overview of the data
collected. You can change how long the summary page displays before returning to the
route.

When the group status information is displayed and you use the arrow keys to select a
point, press the Enter key to go to that point within the group.

Procedure

1. Activate a route.

2. From the Route Data Collection screen, press ALT >F1 User Setup > ALT > F3 Group
Status Timer.

3. Enter a number between 0 and 30 seconds.

A 0 disables this feature. The defaultis 10 seconds.

4, Press Enter.

View or hide warning alarms on the Route Data
Collection screen

Warning alarms include baseline ratio (Br), maximum deviations (Bs), and weak side
(Lo/Hi) alarms. You can hide warning alarms during data collection. Even though the
alarms do not appear on the screen, all alarms are saved with the measurement and are
transferred to the AMS Machinery Manager database. Even if you disable Warning alarms,
the Fault and Alert parameter alarms are enabled and display during data collection.
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Procedure

1. Activate a route.

2. From the Route Data Collection screen, press ALT > F1 User Setup > ALT > F5 Warning
Alarms.

3. PressF5 Warning Alarms to enable or disable the option.

The default is Enabled.

4, Press Enter.

Restore default values for route data collection and
display parameters

From the Route Data Collection screen, press ALT > F1 User Setup > ALT > F8 Set To Defaults to
restore the default setup.

Override the sensor setup for a route

You can change the sensor if it does not match the sensor setup in the AMS Machinery
Manager database for the measurement point. For example, you may need to change the
sensitivity, or you may not need the analyzer to power the sensor.

Procedure

1. Activate a route.
From the Route Data Collection screen, press ALT > F2 Override Control.

Set the sensor sensitivity.

a. Press F8 or F9 to select the type of sensor you are using.

b. Press F4 Sensor Sens Override to override the sensor sensitivity defined in AMS
Machinery Manager Dbase.

c. Press F6 Set New Sens and enter a new sensitivity value between 0 and 100.
4. Set the sensor power.

a. Press F10 Sensor Power Override to override the defined sensor power setting.
b. Press F12 New Sensor Power.
5. Press Enter.

Note
The changes apply to only the active route.

Enter new speed or load for a route measurement point

If the equipment is running at a different speed or load than specified in the route, you can
override the speed in the route. Change the speed to ensure you collect accurate data.
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You can use a tachometer or Emerson 430 SpeedVue Sensor to input the RPM.

A WARNING!

Do not use the Emerson 430 SpeedVue Sensor in a hazardous location.

Note

If the measurement point is set up for FPM, you are prompted to enter the FPM value rather than the
RPM.

Procedure

1. Activate a route.

2. From the Route Data Collection screen, press ALT > F6 New RPM.

3. Enter a new load value between 0 and 900,000, and press Enter.

4. Press F10 Manual Speed Entry.

5.  Enteranew RPM value between 0 and 100,000, and press Enter.
Tachometers

Set up a tachometer in Route

Note

By default, the analyzer is set up to use the Emerson 404 tachometers. The analyzer supports
tachometer/RPM measurements up to 100,000 RPM.

Procedure

1. From the Route Data Collection screen, press ALT > F5 Tach Setup.

The Tachometer Setup screen appears.

2. Setthe following options as necessary.

Option

Description

F2 Pseudo Tach

Enable Pseudo Tach for time synchronous averaging or order tracking
intermediate shafts in gearboxes that cannot be accessed directly. Use the
Pseudo Tach to produce the turning speed signal. The analyzer uses the
following formula: (Incoming tachometer frequency) X ((tach frequency X
the number of teeth on the tached shaft)/number of teeth on the pseudo
shaft). Disable Pseudo Tach when you can use the tachometer directly on a
shaft. The default is Disabled.
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3.

Option Description

F3 Tached Shaft = (Only available when Pseudo Tach is enabled.) If the reflective tape is on the
input shaft, enter the number of teeth on the tached shaft, which is the
shaft with the tachometer. The default s 1.

F4 Pseudo Shaft = (Only available when Pseudo Tach is enabled.) Enter the number of teeth on
the internal shaft. The analyzer calculates the pseudo tach frequency based
on the number of teeth specified for the tached shaft and pseudo shaft.
The defaultis 1.

F5 Tach Power | Set the analyzer to power the tachometer. If you enable this option, you
can leave the switch on for the Emerson 430 SpeedVue Sensor during the
Laser Speed Detection Analysis Expert. The default is On.

F7 Set Trigger | Set the trigger to occur on the rising edge or falling edge of a waveform.

Edge The default is Rising Edge.

F8 Set Trigger | Enter the value between -100 and 100 required to start a tachometer

Level pulse. For Level measurement, set the input that is the source of the
trigger. The default is 2.0 Volts.

F9 Set Edge Enter the number of seconds between 0 and 16 that occurs between each

Delay tachometer pulse. This helps prevent double triggering. The defaultis 0.0
seconds.

F10 Show RPM | View or hide the last RPM the tachometer read and the time between each

F10 Hide RPM | reading. A last time value of 0 indicates the tachometer is continuously
reading the RPM.

F12 Set Defaults = Restore the default values for all tachometer setup options on the screen.

Press F6 Save / Recall Setup to save the setup, or press Enter to use the setup without

saving it.

Save a tachometer setup in Route

The saved setup is accessible from all other programs on the analyzer.

From the Route Data Collection screen, press ALT > F5 Tach Setup.

From the Tachometer Setup screen, press F6 Save / Recall Setup.

Use the up and down arrow keys to select Empty or another tachometer setup.

Enter up to 27 characters for the name.

Procedure

1.

2.

3.

4, Press F2 Store Setup.
5.

6. Press Enter.

Open a saved tachometer setup in Route

You can open and reuse a setup in any program on the analyzer.
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Procedure

1 From the Route Data Collection screen, press ALT > F5 Tach Setup.
2 From the Tachometer Setup screen, press F6 Save / Recall Setup.
3.  Usethe up and down arrow keys to select a setup.

4 Press F3 Recall Setup.

The setup appears on the Tachometer Setup screen.

5. Press Enter.

Rename a saved tachometer setup in Route

From the Route Data Collection screen, press ALT > F5 Tach Setup.
From the Tachometer Setup screen, press F6 Save / Recall Setup.
Use the up and down arrow keys to select a saved setup.

Press F4 Edit Setup Desc.

Enter up to 27 characters for the name.

O Uk W N =

Press Enter.

Delete a tachometer setup in Route

From the Route Data Collection screen, press ALT > F5 Tach Setup.
From the Tachometer Setup screen, press F6 Save / Recall Setup.
Use the up and down arrow keys to select a saved setup.

Press F5 Delete Setup.

vk WwN =

Press Enter.

Multiple inputs and measurements

Use the multi-channel functionality and the triaxial accelerometer to quickly collect data.
The triax lets you simultaneously collect horizontal, vertical, and axial measurements
without having to move the sensor. This makes your data collection faster and more
efficient.

Set up multiple input measurements

The analyzer supports one, two, three, and four input measurements. Set up and acquire
four-channel measurements the same way as two-channel measurements to get
simultaneous four spectrums or waveforms, or dual orbits for detailed analysis. You cannot
set up these measurements in the analyzer. In AMS Machinery Manager Database Setup,
set up multi-input measurements as individual measurement points that are grouped with
the Signal Group Number field but with a different channel. The measurement points must be
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on the same equipment, but they do not need to be sequential in the measurement point
list. Use the AMS Machinery Manager Route Management to add the measurement points
to aroute.

When making a multi-channel measurement, the analyzer must display one of the channel
points. Data for each point is acquired simultaneously when that is possible.

Multiple measurements from a single sensor

The analyzer can acquire data on measurement points, even when the acquisition
parameters are different, using one sensor connected to both inputs. Set up the
measurement points as grouped points, the same way as reqular dual points, but change
the points to use the same input.

Data collected simultaneously on the same sensor have the same date and time. This
allows both AMS Machinery Manager and the analyzer to display orbit plots. These plots
are not true orbits because the data is from a single sensor. True orbit plots are displayed
from data collected simultaneously using two or four inputs.

Collect route data

Prerequisites

. Attach the appropriate sensors to the top of the analyzer and the equipment
measurement point.

. Load a route into the analyzer.

. Activate the route.

. Ensure the route data collection and display parameters are set up properly.
Procedure

1. From the Route Data Collection screen, press Enter to collect data for the displayed

measurement point.

The screen displays the number of averages remaining and the Overall value, if Analog
is selected. The data is automatically saved to the measurement point.

Note

To stop a measurement without saving data, press Reset. Press Enter to restart the
measurement.

2. Move your sensor to the next measurement point. If you enabled Point Advance Mode,
wait for the analyzer to select the next point, or press F7 Next Point or the up arrow to
go to the next point.

3. Afteryou collect the points for the first equipment, press F8 Next Equip to move the
next equipment in the route.

4.  Repeatthe steps above for all measurement points and equipment in the route.
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Listen to live vibration data in Route

After you pair and connect to a Bluetooth device, you can listen to live vibration signal with
headphones. See Section 2.16.4.

Note

The audio is not stored or recorded.

Procedure

1.

From the Route Data Collection screen, press F9 Listen To Live Data. You can also
access Listen To Live Data from a waveform or spectrum plot screen.

The Bluetooth Listener screen appears. You are now listening to the vibration signal.

Note

The Home key is disabled while you are listening to data.

Set up the following options as necessary.

Option

Description

F1 Volts Accel

Select the audio to come from the acceleration input or the volts input.
The defaultis the input for the active measurement point when you
selected Listen To Live Data.

F2 Input Select the input you want to listen to by selecting input A, B, C, or D. The
defaultis the input for the active measurement point when you selected
Listen To Live Data.

F4 Acquire Data | Begin collecting data.
Note
If you selected Listen To Live Data from a plot screen, F4 Acquire Data is not
available.

F6 Test Headset ~ Play a test sound to verify the Bluetooth connection to the headphones.

The analyzer generates a test sound for several seconds.

F7 Filter Enable

Enable or disable the filter option you select for the F8 Filter option.

F8 Filter Set the filter for the audio signal. You can select Bandpass, Highpass, or
Lowpass.

F9 Cutoff Select the frequency range for the filter type you chose for F8 Filter.

F10 Gain Increase the amplitude of the audio signal before broadcasting the signal
to the headphones. The signal gain affects the volume. You can also use
the up arrow key.

F11 Gain Decrease the amplitude of the audio signal before broadcasting the

signal to the headphones. The signal gain affects the volume. You can
also use the down arrow key.
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Option ‘ Description
F12 StoporF12  Stop or start broadcasting the audio to the headphones.
Start
4.6.2 Redo a route measurement
1. From the Route Data Collection screen, select the desired point.

2. Press Enter.

The analyzer collects new data.

4.6.3 Skip equipment or points in a route
1.  Toskip equipmentin a route, press F8 Next Equip on the Route Data Collection
screen.

The equipment listed at the top of the screen changes.

2. Toskip a measurement point, press F7 Next Point on the Route Data Collection
screen.

The measurement point listed at the top of the screen changes.

4.6.4 Label equipment in a route as out of service

This label indicates the equipment is shutdown and you could not collect data. The
analyzer applies the label to all measurement points on the equipment and does not let
you collect data. When you transfer the route back to AMS Machinery Manager, the label is
included with the route.

Procedure

Activate a route.
Ensure the desired equipment is displayed in the route.
On the Route Data Collection screen, press ALT > F3 Out Of Service.

The Status field changes.

4.  Toremove the label, press F3 Out of Service again.

4.6.5 Add or remove a field alert from a route

Afield alert places a warning message in the Status field on the Route Data Collection
screen. The field alert is saved with the measurement point and is a reminder to perform
special analysis in AMS Machinery Manager.

When you add a field alert, any previous status messages are removed.
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Procedure

1. Activate a route.

Ensure the desired measurement point is displayed.

From the Route Data Collection screen, press F10 Field Alert.

The Status field displays FIELD ALERT if you collected data on the point. If you did not
collect data, FIELD ALERT displays after you collect data.

4.  Toremove the field alert, press F10 Field Alert again.

Delete route data from the current measurement point

Delete data if you collected data for the wrong measurement point or have bad data.

Procedure

Activate a route.

Ensure the desired measurement point is displayed.

1
2
3. From the Route Data Collection screen, press F6 Clear Data.
4

Press Enter.

The Status field displays Not Measured.

Route status messages

Status messages may appear in the Status field on the Route Data Collection screen for a
measurement point. The values that cause these status messages are set in the Analysis
Parameter set in AMS Machinery Manager.

Option

Description

Bad Reading

The value is lower or higher than the valid signal range of the measurement
point. Check these settings from the Point Setup screen in the AMS
Machinery Manager Database Setup application.

Bad Sensor

The voltage level is below or above a certain level, the sensor or cable is not
connected, or the sensor is electrically open or shorted. Press Enter to
collect data anyway, or press Back to stop the measurement. The data is
marked as collected with a bad sensor.

Note

You must set up AMS Machinery Manager Data Transfer to accept bad
sensor data before you can download this data to the AMS Machinery
Manager database.

Field Alert

You added a field alert.

High Alarm 1

The overall Alert value exceeded Dual Upper Absolute and Out of Window
Absolute alarms.
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Option

Description

High Alarm 2

The overall Fault value exceeded Dual Upper Absolute and Out of Window
Absolute alarms.

High Signal

The signal is less than the upper validity limit of the sensor signal and
greater than the weak side value. In Dual Lower Delta alarms, the high
signal can occur when the baseline value plus the weak side value is
exceeded, but the value is less than the upper sensor validity range.

Low Alarm 1

For Dual Lower Delta type alarms, the baseline value minus the Alert value
was exceeded. For Dual Lower Absolute alarms, the Alert value was
exceeded.

Low Alarm 2

For Dual Lower Delta type alarms, the baseline value minus the Alert value
was exceeded. For Dual Lower Absolute alarms, the Fault value was
exceeded.

Low Signal

Measured value is less than the weak side setup but greater than the lowest
valid signal level for a Dual Upper Absolute and Out of Window Absolute
type alarm.

Not Measured

No measurements were made on this measurement point.

4.7
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Notes You added a note. Other status messages may override the Notes message.

OK All measurements are within normal amplitude values.

Out Of Service You labeled equipment as out of service. No route data is collected, and the
out of service note is transferred with the route point.

Warning For DU-A type alarms, the baseline value was exceeded but has not reached
the alert level.

Window Alarm The measured values are outside the valid alarm window for an In Window
Absolute Alarm. This is used when a parameter must stay outside a set
range.

Vib Alarm One of the parameters exceeded an alarm level.

Notes

Notes let you make comments and observations about the equipment you are monitoring.
The analyzer saves notes with your measurement data. When you transfer the route to
AMS Machinery Manager, the note is included with the measurement point.

You can create up to 25 notes on the analyzer. You can also use pre-defined notes created
in AMS Machinery Manager that are included with the route. This lets you quickly add
common notes to a route. Notes are organized by groups, so you can scroll through
groups of similar notes.

Create a note in the analyzer

You can create and modify up to 25 notes in the analyzer. User-defined notes are stored in
internal memory, and they are not removed when you delete routes or route data.
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Procedure

1. Activate a route.

2. From the Route Data Collection screen, press F4 Notes > F2 User Defined Notes > F1
Create User Note.

3.  Enterup to 32 characters for the note.
Press Enter.

The new note appears under the User Defined Notes section on the Notes screen.

4.7.2 Delete a note from the analyzer
You can delete user-defined notes from your analyzer.
Procedure
1. Activate a route.
2. From the Route Data Collection screen, press F4 Notes > F2 User Defined Notes.
3. Press F8 or F9 to select a note.
4, Press F7 Delete User Note.
5. Press Enter.
4.7.3 Add a note to a route measurement point
1. Activate a route.
2. Ensure the desired measurement point is displayed.
3. From the Route Data Collection screen, press F4 Notes.
4,  Press F7 Next Group to view the groups of predefined notes, or press F2 User Defined

Notes to select a note you created.

b

Press F8 or F9 to select a note.
6. Press F3 Add To Point.

The selected note appears under Assigned Notes.

7. Press Enter.

Notes appears in the Status field for your measurement point if you did not collect
data.

4.7.4 Delete notes from a route measurement point

1 Activate a route.

2 Ensure the desired measurement point is displayed.
3. Fromthe Route Data Collection screen, press F4 Notes.
4

To remove one note, press the up and down arrows to select a note, and press F5
Remove From Point.
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5.  Toremove all notes, press F6 Clear All Notes.
6. Press Enter.

The Status field is updated.

Plot route data

You can plot collected data as a waveform or a spectrum, if you set up your route for this in
AMS Machinery Manager. While viewing the spectrum, you can view any fault frequency
information downloaded with route.

Procedure

1. Activate a route.
Go to the desired measurement point.
From the Route Data Collection screen, press F5 Plot Data.

A graph of the collected data appears. If multiple plots appear, a red box surrounds
the active plot.

4.  Modify the plot as necessary.
5. Press Enter to return to the Route Data Collection screen.

Run Analyze to collect data for a route
measurement point

If you see unusual data for a measurement point, you can open the Analyze program to
collect additional data to troubleshoot the problem. Press the F12 Run Analyze key on the
Route Data Collection screen to open Analyze.

The Analyze main menu shows the route name, equipment name, area, and the
measurement point. Collect data using predefined measurements called Analysis Experts or
set up measurements in Manual Analyze. If you open Analyze from Route, the analyzer may
prompt you to use your route parameters.

Note

Emerson recommends collecting route data and marking a frequency on a plot with a cursor before
you select an Analysis Expert or measurement in Analyze.

When you open Analyze from Route, there are several limitations:

. Alarms or parameter sets for the route are not applied to the data you collect in
Analyze.

. Job data is not trended.

. Two and four channel measurements are unavailable, unless your measurement

points are set for these measurements.
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Note

After you collect the data, store it. The analyzer does not automatically save the collected data from
Analysis Experts to a route or job. You can temporarily view data from the Review Data option in Analyze.

Open Analyze from a route measurement point

1. Activate a route.

2. Ensure the desired route measurement point is displayed on the Route Data
Collection screen.

3. Press F12 Run Analyze.

The Analyze menu main appears and lists the route information at the top of the
screen.

View the route measurement point setup and
history

View the data stored to a route measurement point

When you view the data, you can also delete the data set, plot the data for that point, or
view the Analysis Parameters set.

Procedure

1. Activate a route.
Ensure the desired measurement point is displayed.

From the Route Data Collection screen, press ALT > F12 More Point Info > F2 View Stored
Data.

The Stored Data screen displays the time and type of data stored.

4.  Youcan plot the data, delete the data, or view the Analysis Parameters.
5. Press Enter.

View a status summary of all route points in the current
group

1. Activate a route.
Ensure the desired measurement point is displayed.

From the Route Data Collection screen, press ALT > F12 More Point Info > F3 Show Group
Status.

The Group Summary screen displays point ID, reading, and the status.

4, Press Enter.
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View the trend history for a route measurement point

If you enabled trend data in AMS Machinery Manager Data Transfer, you can view the
previous measurements for a route measurement point as a trend graph. The data
includes both historical data from the AMS Machinery Manager database and data
collected from the analyzer.

Procedure

1. Activate a route.
Ensure the desired measurement point is displayed.
From the Route Data Collection screen, press ALT > F12 More Point Info > F4 View Trend
History.
A plot appears.

4.  Modify the plot as necessary.
5. Press Enter.

View the sensor setup for a route measurement point

You can view the sensor parameters for the active route measurement point. If necessary,
you can override this setup on the analyzer if the appropriate sensor is not available. See
Section 4.3.13. You cannot change the values from the Sensor Setup screen on the
analyzer.

Procedure

1. Activate a route.
Ensure the desired measurement point is displayed.

From the Route Data Collection screen, press ALT >F12 More Point Info > F8 Sensor
Setup.

The Sensor Setup screen displays the sensor type, sensitivity, power, signal
coupling, and accelerometer configuration display.

4. Press Enter.

View the dB reference values

You can view the dB reference values downloaded from AMS Machinery Manager Data
Transfer with the route.

Procedure

1 Activate a route.

2 Ensure the desired measurement point is displayed.

3. Fromthe Route Data Collection screen, press ALT > F12 More Point Info > F9 View dB Ref.
4 Press Enter.
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View parameters in the Analysis Parameters (AP) set

You can view the parameters set up in the Analysis Parameter set in AMS Machinery
Manager. This includes the measured value, percent of fault, and any parameters that may
bein alert or fault.

Procedure

1. Activate a route.
Ensure the desired measurement point is displayed.
From the Route Data Collection screen, press F11 View Parms.

A list of parameters appears under the Status field. The background color of the
alarm status indicates the severity relative to the alarm level.

4.  PressF1orF7to move to another measurement point in the route, if necessary.

5. Press Enter.

Route reports

You can create and send route reports to AMS Machinery Manager or to a memory card
inserted into your analyzer. The route report displays information for all equipment and
their measurement points in the active route.

Print a route report to AMS Machinery Manager

A route report displays information for all equipment and their measurement points for
the active route. When you print a report from the analyzer, the report is saved to a file on
the AMS Machinery Manager computer.

Prerequisites
. On the analyzer, press Home > ALT > F2 General Setup > F6 Set Print Mode and ensure the

default print mode is set to Send to PC.

. Ensure the same connection type is set on the analyzer and in Data Transfer. The
Ethernet and Wireless options may require additional setup to connect to the
desired computer. See the Ethernet and Wireless sections and your IT group for
more information.

Procedure

1. Use the appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.

In AMS Machinery Manager, open Data Transfer.

Activate aroute.

From the Route Data Collection screen, press ALT >F11 Print Route Report.

s WN

Select the data to include in the report.
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Option Description

F1 Set To Current Equip  Set the first and last point to match the points on the current
equipment.

F2 Starting Point Enter the first point.

F3 Ending Point Enter the last point.

F4 Route Data Select the route data to print.

F5 Bar Graph Options  Print a bar graph with or without labels.

F10 Notes Option Include or exclude notes.

F11 Plots Option Include or exclude spectrum and waveform plots.

F12 Analyze Data Include or exclude data collected with Analyze.

6.  PressF7 Printto send the files to AMS Machinery Manager.

The analyzer displays the progress. Wait until the transfer completes.

Note
Press Reset to cancel.

4.11.2 Print a route report to a memory card

Aroute report displays information for all equipment and their measurement points for
the active route. You can print the report to a memory card inserted into your analyzer.
See Section 2.15.1 for more information on inserting a memory card.

Prerequisites

On the analyzer, press Home > ALT > F2 General Setup > F6 Set Print Mode and ensure the
default print mode is set to Store as BMP on CARD or Store as JPG on CARD.

Procedure

1. Activate a route.
2. From the Route Data Collection screen, press ALT > F11 Print Route Report.
3.  Select the data to include in the report.
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Option

Description

F1 Set To Current Equip

Set the first and last point to match the points on the current
equipment.

F2 Starting Point Enter the first point.

F3 Ending Point Enter the last point.

F4 Route Data Select the route data to print.

F5 Bar Graph Options  Print a bar graph with or without labels.
F10 Notes Option Include or exclude notes.
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Option Description
F11 Plots Option Include or exclude spectrum and waveform plots.
F12 Analyze Data Include or exclude data collected with Analyze.

4, Press F7 Print.
Enter up to 8 characters for a file name.

Press Enter.

The analyzer begins creating and saving the file to the memory card. The progress is
displayed on the screen.
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Plots

Topics covered in this chapter:

. View a full screen version of the plot

e Select an active plot

e Switch the plot type

e Addorremove a cursor from a plot

e Change the cursor type

*  (Change the scale of the x and y axis

e Expand or compress the X axis

. View the highest frequency peaks on the spectrum plot
. Set RPM

*  View fault frequencies on a plot

When you collect or review data, the analyzer displays the information as one or more
plots. You can modify the plots at any time. Use plotting tools to examine your data. Mark
frequencies with a cursor, determine harmonics, and expand or compress the axis with the
plot functions. The following chapter describes the plot functions available in all programs
on the analyzer.

Each program lets you display data as a waveform and spectrum. You can display multiple
graphs at one time.

View a full screen version of the plot

When you select full screen view, the plot displays on the entire screen and the function
keys do not display.

Note
You also can double-tap a data plot to get a full screen view of the plot.

Procedure

1. Plotthe data.
With a plot displayed, press F4 Full Screen.

Press Back or one of the lower six function keys (F4, F5, F6, F10, F11, F12) to close the
full screen view.
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Select an active plot

Any keys you press or changes you make apply to only the active plot.
Procedure

1.  Plotthe data.
2. With aplotdisplayed, press F5 Change Active Plot.

Ared box surrounds the active plot on the screen.

Switch the plot type

You can change the type of plot used to display the collected data. The available options
vary based on the type of data you collected. For example, if you used two inputs for
collecting spectrum data, an orbit plot may be available.

Note

If you collected single channel data, Switch Plot Type cycles through spectrum, waveform, or
spectrum and waveform. If you collected two or four channel data, the Switch Plot Type menu lists all
available plots for the acquired data.

Procedure

1.  Plotthe data.
2. With the plot displayed, press F6 Switch Plot Type.
3. Select the desired plot type.

Add or remove a cursor from a plot

Cursors help you analyze a plot by displaying the value of a point.
Procedure

1. Plot the data.
2. Add a cursor by doing one of the following:

* Press the left or right arrow key.

* Touch the plot on the screen. Slide your finger across the screen to jump peaks
with the cursor.

e Press ALT > F10 Cursor Mark.

A red square appears on the active plot to show the current point. The amplitude,
frequency, or time values of the selected point are displayed at the bottom of the
plot.

3. Move the cursor to the desired location by doing one of the following:
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a. Touch the plot or use the left and right arrow keys to move the cursor to the
desired location on the plot.

b. Press ALT > F3 Cursor Home to move the cursor to the beginning of the plot.

c. Press ALT > F9 Cursor End to move the cursor to the right side of the plot.

d. Press ALT > F4 Clear Cursor to remove the cursor.

Change the cursor type

You can change the type of cursor to display different types of information on a plot. The
types of cursors vary based on the selected plot type.

Procedure

1. Plot the data.

2. Witha plot displayed, press ALT > F2 Cursor Type.
3. Press F2 Cursor Type until the appropriate cursor type appears.

Option Description

Delta Time The amplitude and time of the current location are shown just below the plot.
When you press the Mark key, the current location is marked. As you move
the cursor, the time difference (Delta-T) between the marked point and the
new cursor position displays in the upper right corner of the plot. The screen
displays a frequency (Delta-F), which is calculated as the reciprocal of the
time difference. This is useful for waveforms.

Difference The difference families of the data are calculated and the first family is used

Family to draw the difference cursors. This is similar to the Sideband cursors, but the
Next Peak key changes to a Next Family key. This lets you jump through the
calculated difference families, and increases the number of sideband cursors.

Harmonic The primary cursor is red and all harmonics related to the primary frequency
are displayed with black square boxes.

Harmonic The harmonic families of the data are calculated and the first family is used to

Family draw the harmonic cursors. This is similar to the Moving harmonic option,
except that you can jump to the next family of harmonics rather than the
next peak.

Moving Similar to the Harmonic cursor, but the fundamental frequency is not

Harmonic stationary. As you move the cursor, the harmonic markers move to reflect
the harmonic frequencies of the current cursor location.

Normal An individual cursor appears on the plot. The frequency and amplitude
update as you move the cursor.

Sideband Displays the Delta-F and values between a reference and active cursor (Delta-

A).
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Change the scale of the x and y axis

You can change the x ory axis to a linear or log plot and the maximum and minimum x and
y values. You can also slide your finger up on the plot to increase the Y scaling.

Procedure

vk WwN =

Plot the data.

Press ALT > F6 Set Axis Scales.

Press the appropriate key to select the x or y axis and enter the new values.
Press Enter.

Press Enter to return to the plot.

Expand or compress the X axis

You can zoom in or zoom out of a plot. If a cursor is active, the plot centers on the cursor
position. If no cursor is active, the new scale expands from the left side of the plot.

Procedure
1. Plot the data.
2. Withaplotdisplayed, press F11 Expand X Axis or the up arrow key on the analyzer to

zoom in on the data.

Press F11 Expand X Axis until the active plot displays the correct level of data.

Press F12 Compress X Axis or the down arrow key to zoom out.

View the highest frequency peaks on the
spectrum plot

1.
2.

Plot the data.
With the spectrum plot displayed, press ALT > F7 List Peaks.

Alist of the 20 highest peaks, based on amplitude, appears on the plot.

Use the function keys to scroll through the list of peaks.

Press Enter to return to the plot.

The cursor moves to the peak selected in the previous step.

If necessary, press F8 Next Peak to move the cursor to each peak on the plot.
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Note

If you use a Harmonic Family cursor, the F8 key is labeled Next Family and the cursor moves to
the next family of frequencies.

Set RPM

Set RPM only works if additional Analyze data is collected for a route point. The RPM
marked becomes the new speed for the next route point.

The Order selection is only available if Analyze data is collected for a route point setup.
After the RPM is set, press the F5 X-Axis Units to toggle from Hz, CPM, and Orders.

Procedure

1. Plot the data.
2. Press ALT > F1 Set RPM.

View fault frequencies on a plot

Note

If the input is configured as a gearbox with multiple shafts, all the information may not display on the
plot due to limited space. Press F1 Fault Freq List to view more data. The exact fault frequency is
highlighted in the entry list and a checkmark is next to the fault ID.

Fault frequencies can help you pinpoint which part of the equipment has a problem.
Procedure

1 Plot the data.

2 With a plot displayed, press F1 Fault Freq List.

3. UsetheF8orF9keys to select a fault frequency entry.
4 Press F5 Select/Unselect.

A checkmark appears next to the ID. The ID and description are the fault associated
with the fault frequency entry.

Press F10 Change Units to change the base frequency units.
Press Enter.

The active plot is updated.

7. PressF8 Next Fault Freq or F2 Prev Fault ID to view IDs in the fault entry list.

F8 Next Fault Freq selects IDs from the beginning of the list, and F2 Prev Fault Freq starts
at the bottom of the list. If a single fault ID was added, the previous fault ID is cleared
and replaced with the next ID. If multiple fault IDs were added, the plot is cleared
and replaced with the first fault ID from the list.
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6 Analyze and Advanced Analyze

Topics covered in this chapter:

*  Analyze overview

*  Manage jobs

*  Setdisplay parameters

e Multi-input measurements

e Sensors and inputs

e Tachometers

e Common data collection parameters

e C(ollecting data using an Analysis Expert

e (ollect data using Manual Analyze

. Listen to live vibration data in Analyze

*  Redo a measurement in Analyze

e Storedata to a route or an Analyze job

*  Review previously collected data in Analyze
e Print an Analyze plot to AMS Machinery Manager
e Printan Analyze plot to a memory card

e Reset Analyze defaults

6.1 Analyze overview

The Analyze program lets you collect data to troubleshoot a problem. You can collect data
for a route point, or create a job that is not associated with a route. Collect data using
predefined measurements called Analysis Experts or create your own measurements in
Manual Analyze.

Each Analysis Expert, such as a Bump Test, has a set of predefined parameters to minimize
setup. The parameters can include Fmax, averaging, and lines of resolution. The
parameters should be appropriate for most measurements. In Manual Analyze, you must set
up all the parameters for your measurements.

Note

For best results, collect route data and use a cursor to mark a frequency in the spectrum before
running an Analysis Expert.

To use the Analyze or Advanced Analyze program:

1. Create a job, open a job, or open Analyze from a route measurement point. You must
use a job or open Analyze from Route to save your data.

2. Setupthe sensors or tachometer.

MHM-97432 Rev 10 103



Analyze and Advanced Analyze

3. Select an Analysis Expert or mode in Manual Analyze to collect the desired type of data.

4.  Modify any data collection parameters in Manual Analyze. The data collection
parameters vary based on the selected Analysis Expert or Manual Analyze mode.

Collect the data.
View the plot.

Store the datato a job or route.

6.1.1 Open or close the Analyze program

1. Toopen Analyze, do one of the following:

* From the Route Data Collection screen, press F12 Run Analyze.
* From the Home screen, press F7 Analyze or F7 Adv. Analyze.
2. To close Analyze, press ALT > F7 Exit Analyze.

6.1.2 Analyze main menu

If you open Analyze from a route, the Analyze main menu looks different from the image
below. The screen will display the route name, equipment, the route area, and the
measurement point.
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Figure 6-1: Analyze main menu
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Analysis Experts
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Analysis Detection

PeakVue Analysis - Laser Speed
Bearing/Gear Detection

>

The predefined measurements you can run. The F7 More Experts key displays additional
measurements.

Where the job file is in the analyzer. If the job is on @ memory card, Card appears.
The equipment description.

The identifier for the job.

An alternate (ALT) screen includes additional options.
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Table 6-1: Analyze ALT1 keys

Option Description

F1 Manual Analyze Set up and collect various types of data, including waveform,
spectrum, and cascade.

F2 Review Data View previously collected data.

F3 Listen to Live Data Listen to vibration using headphones.

F4 High Frequency Analysis Collect data using a higher Fmax value. This is useful when the

right side of the spectrum has many peaks.

F5 High Resolution Analysis Collect data with a higher resolution to separate closely-
spaced peaks.

F6 PeakVue Analysis—Bearing/Gear Detect anti-friction bearing or gear defects.

F7 More Experts View additional Analysis Expert measurements.

F8 Review Data View previously collected data.
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Table 6-1: Analyze ALT1 keys (continued)

Option Description

F9 Job Setup Create, edit, or delete Analyze jobs. This option does not
appear if you opened Analyze from a route.

F10 PeakVue Plus Predict the likelihood of a fault occurring based on PeakVue

Plus analysis of a PeakVue reading.

F11 Turning Speed Detection

Determine the turning speed of a shaft.

F12 Laser Speed Detection

Determine the turning speed of a shaft using the Emerson 430
SpeedVue Sensor.

Table 6-2: Analyze ALT2 keys

Option Description

F1 Intentionally blank.

F2 Intentionally blank.

F3 Sensor Setup Set up the sensor parameters for each input. This includes the
sensor type, sensitivity, power, signal coupling, and
accelerometer configuration.

F4 Set Overlap Set the amount that each new average overlaps the previous
average. The default value of 67 percent should be acceptable
for measurements. A higher percent reduces the data
collection time.

F5 Live Display Setup Set the data that should display during acquisition. This option
is only available for spectrum and third octave data collection.

F6 Intentionally blank.

F7 Exit Analyze Close Analyze and display the Home screen.

F8 Intentionally blank.

F9 Connect For Transfer

Connect to AMS Machinery Manager to transfer job files. This
option does not appear if you opened Analyze from a route.

F10 Expert Help

Enable or disable the help text in the Analysis Expert
measurements. This does not affect the Help key.

F11 Hardware Check

Monitor hardware signals. Use this only when instructed by
technical support.

F12 Reset Analyze

Set Analyze or Advanced Analyze to the default settings.

Analyze and Advanced Analyze

Two options are available for Analyze: Analyze (Basic) and Advanced Analyze. The options are
the same, except Advanced Analyze lets you do two and four-channel measurements.

You cannot have both the Analyze (Basic) and Advanced Analyze programs on your analyzer.
The F7 key on the Home screen shows which version is installed on your analyzer.

MHM-97432 Rev 10



Analyze and Advanced Analyze

6.2

6.2.1

6.2.2

6.2.3

6.2.4
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Note

Advanced Analyze is not available on the single-channel analyzer, but it is standard on the two and
four channel analyzers.

Manage jobs

Job Setup

Job Setup lets you create, edit, and view saved jobs. If you did not open Analyze from a
route measurement point and you want to save your data, you must create a job and save
the data to it. When you create a job, the analyzer assigns a unique ID.

View all saved Analyze jobs

From the Analyze main menu, press F9 Job Setup.

All saved jobs are listed with the measurement point ID, date the you saved the
measurement, and the type of measurement.

Create an Analyze job

Jobs store data for equipment. The analyzer assigns each job a unique job ID to identify a
job and the equipment.

Procedure

1. From the Analyze main menu, press F9 Job Setup.

2. PressF1 Change Job >F3 Change Location to save the job to internal memory or a
memory card.

The Location field changes.

3. Press F2 Create New Job.

The analyzer activates the job and displays the Edit Job Setup screen. If necessary,
change the job ID and equipment description.

4.  Press Enter to return to the Select Job screen.
5. Press Enter.

Open a saved Analyze job

1. From the Analyze main menu, press F9 Job Setup.

2. Press F1 Change Job > F3 Change Location to view jobs in internal memory or a memory
card.

3. Use the up and down arrow keys to view the jobs.
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4.

To sort the jobs, press ALT > F1 Sort by Alphabet or ALT > F3 Reverse Sort Order.

Press F4 Select Job.

The Current Job screen displays the job.

Change the job ID for an Analyze job

N =

o v kW

From the Analyze main menu, press F9 Job Setup.

To switch between internal memory or a memory card, press F1 Change Job > F3
Change Location.

Select a job and press F4 Select Job.

Press F3 Edit This Job > F2 Edit Job ID.

Enter up to 10 characters. You cannot use the following characters: \.: [ *#?" | <>
Press Enter.

Edit the equipment ID and description for an Analyze job

From the Analyze main menu, press F9 Job Setup.

To switch between internal memory or a memory card, press F1 Change Job > F3
Change Location.

Select a job and press F4 Select Job.
Press F3 Edit This Job.
Set the following options, as necessary.

Option Description
F7 Edit Equip ID Enter up to 10 characters to identify the equipment.
F8 Edit Equip Desc Enter up to 28 characters to describe the equipment.

Press Enter.

Edit the measurement ID and description for an Analyze

job

N

o v kW

From the Analyze main menu, press F9 Job Setup.

To switch between internal memory or a memory card, press F1 Change Job > F3
Change Location.

Select a job and press F4 Select Job.
Press F3 Edit This Job.
Select a measurement in the job.

Press F5 Edit Meas, and set the following options as necessary.
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Option Description

F2 Edit ID Enter up to three characters to identify the measurement point for input 1.
F3 EditID Enter up to three characters to identify the measurement point for input 2.
F4 Edit ID Enter up to three characters to identify the measurement point for input 3.
F5 Edit ID Enter up to three characters to identify the measurement point for input 4.
F6 Edit Descript = Enter up to 20 characters to describe the equipment.

7. Press Enter.

6.2.8 Add a measurement to an Analyze job

You can add measurements to a job before or after you collect the data. After you collect
data, press F9 Store Data and add a measurement.

Note
A job can contain different measurement types.

Procedure
1. From the Analyze main menu, press F9 Job Setup.
2. Toswitch between internal memory or a memory card, press F1 Change Job > F3

Change Location.
3. Selectajob and press F4 Select Job.
Press F4 Add New Meas.

Each time you press F4 Add New Meas, a new measurement is added. No Data appears
in the bottom of the screen for each measurement.

6.2.9 Delete a measurement from an Analyze job

From the Analyze main menu, press F9 Job Setup.

2. Toswitch between internal memory or a memory card, press F1 Change Job > F3
Change Location.
3. Selectajob and press F4 Select Job.
4. Press F3 Edit This Job.
5.  Usethe up and down arrow keys to select a measurement.
6. Press F6 Delete Meas.
7. Press Enter.
6.2.10 Delete data from the current measurement point
1. From the Analyze main menu, press F9 Job Setup.
2. Toswitch between internal memory or a memory card, press F1 Change Job > F3

Change Location.
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6.3.1
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3.  Selectajoband press F4 Select Job.
4. Press F5 Clear Data.

The measurement displays No Data on the Current Job screen.

5. Press Enter.

Save an Analyze job to equipmentin a route

You can save a job to equipment in a route. When you transfer the job to AMS Machinery
Manager, the data is assigned to that equipment in the database. Use this when you
collect data outside the route. When you select the equipment, the analyzer uses the
equipment ID and description in the corresponding fields in Job Setup.

Procedure

From the Analyze main menu, press F9 Job Setup.

N

To switch between internal memory or a memory card, press F1 Change Job > F3
Change Location.

Select a job and press F4 Select Job.
Press F3 Edit This Job > F1 Route Equip.

Use the up and down arrow keys to select a route, and press F4 Select.

o v kW

Use the up and down arrow keys to select the equipment, and press F4 Select.

Set display parameters

Set the overlap in Analyze

Overlap controls how much each new average overlaps the previous average when taking
a spectra measurement. The higher the overlap percentage, the less newly acquired data is
needed to generate a spectrum. A higher percentage decreases the data collection time.

The default overlap, 67 percent, is acceptable for most situations.

Procedure
1. From the Analyze main menu, press ALT > F4 Set Overlap.
2. Enter a percent between 0 and 99.

The defaultis 67 percent.

3. Press Enter.
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6.5
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Select the data to display when collecting a spectrumin
Analyze

You can select the type of information that displays on the screen while you collect data.

Note
This option is available for only the Spectra mode in Manual Analyze.

Procedure
1. From the Analyze main menu, press ALT > F5 Live Display Setup.
2. Usethe up and down arrow keys to select an option.

Option Description

Status Display the inputs and number of averages. The default is Status.

Waveform  Display the data as a waveform.

Spectrum Display the data as a spectrum.

Dual Display the data as a waveform and a spectrum.

3. Press Enter.

Multi-input measurements

The analyzer lets you simultaneously collect data using one, two, three, and four inputs to
make data collection more efficient. Set the number of inputs from the Input Setup menu,
and set up the type of sensor for each input in the Sensor Setup menu. Some
measurements, such as Orbit Plot, let you select any combination of inputs for two input
measurements. For Orbit Plots using four inputs, the analyzer uses inputs AB and CD.

You can use a triaxial accelerometer, splitter cables, the AMS 2140 Four-Channel Input
Adapter, or a combination of them to collect multi-input data.

Sensors and inputs

Set the number of inputs in Analyze

The available options vary based on the measurement type you selected. If you open
Analyze from Route, you may be prompted to collect data on the same inputs set for the
route point.

Procedure

1. From the Analyze main menu, press F1 Manual Analyze > F12 Input Setup > F1 Select Input.
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You can also change inputs from an Analysis Expert by pressing F1 Manual Analyze or

F1 Setup Menu.

2. Select one or more inputs.
Option Description
F2 Select/Unselect Input | Enable or disable data collection on input A.
A
F3 Select/Unselect Input | Enable or disable data collection on input B.
B
F4 Select/Unselect Input | Enable or disable data collection on input C.
C
F5 Select/Unselect Input | Enable or disable data collection on input D.
D
F7 A only Collect input data from input A. If you select this option, the inputs
on the left side of the screen automatically update.
F8 Aand B Collect input data from A and B simultaneously. If you select this

option, the inputs on the left side of the screen automatically
update.

F9 EmersonTriax

Collect data from inputs A, B, and C. If you select this option, the
inputs on the left side of the screen automatically update. For the
Emerson A0643TX triaxial accelerometer, the directions are relative
to the sensor: Input A = Z direction, Input B = X direction, Input C =
Y direction.

Note

When you select Emerson Triax, the following sensor options are set
forthe A, B, and Cinputs:

e Sensor Type = Accelerometer

e Sensitivity = 0.1

* Sensor Power =0n

F11 Tach

3. Press Enter.

Enable and view the tachometer signals.

The active inputs and units display at the bottom of the screen. Disabled inputs are

grayed out.

Set up a sensorin Analyze

You can set sensor parameters for inputs A, B, C, and D. When you use the Emerson
A0643TX triaxial accelerometer, input A receives measurements from the z-axis, input B
receives measurements from the x-axis, and input C receives measurements from the y-

axis.

MHM-97432 Rev 10



Analyze and Advanced Analyze

Note

Temperature is only available for input A. If you want to use the Bluetooth connection temperature
measurement, switch the Sensor Type from Generic to Bluetooth.

Procedure
1. From the Analyze main menu, press F1 Manual Analyze > F12 Input Setup > F7 Sensor
Setup.

You can also access the Sensor Setup option from the ALT2 Analyze main menu.

2. Setthe following options as necessary for each input.

Option Description

Change Sensor Type | Select the type of sensor to use for the input.

Change Sensitivity Enter the sensitivity in volts per engineering unit, such as g’s for an
accelerometer.

Change Sensor Select ON to use the accelerometer input where the analyzer powers

Power the sensor. Select OFF to use the volts input, and the analyzer will not
provide power to the sensor.

Change Signal The coupling mode for sensor power ON is always AC coupled. When

Coupling sensor power is OFF, the mode can be changed to AC or DC.

Change Accel Config = Set the accelerometer sensors as single axis (one signal), biaxial (two
signals), or triaxial (three signals).

3. PressALT to set the parameters for input C and input D.
4. Press Enter.

6.5.3 Set the data units in Analyze

Set the data units for the spectra and waveform for each selected input. The available
options vary based on the measurement type you selected. Based on the Analyze mode
you select, the data units may change.

Procedure

1. From the Analyze main menu, press F1 Manual Analyze > F12 Input Setup.
2. Foreachinput, select the units.
3. Press Enter.
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6.6

6.6.1

Tachometers

Set up a tachometer in Analyze

Note

By default, the analyzer is set up to use the Emerson 404 tachometers. The analyzer supports
tachometer/RPM measurements up to 100,000 RPM.

Procedure

1.

2.
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From the Analyze main menu, press F1 Manual Analyze > F7 Tach Setup.

The Tachometer Setup screen appears.

Set the following options as necessary.

Option Description

F2 Pseudo Tach | Enable Pseudo Tach for time synchronous averaging or order tracking
intermediate shafts in gearboxes that cannot be accessed directly. Use the
Pseudo Tach to produce the turning speed signal. The analyzer uses the
following formula: (Incoming tachometer frequency) X ((tach frequency X
the number of teeth on the tached shaft)/number of teeth on the pseudo
shaft). Disable Pseudo Tach when you can use the tachometer directly on a
shaft. The default is Disabled.

F3 Tached Shaft | (Only available when Pseudo Tach is enabled.) If the reflective tape is on the
input shaft, enter the number of teeth on the tached shaft, which is the
shaft with the tachometer. The defaultis 1.

F4 Pseudo Shaft | (Only available when Pseudo Tach is enabled.) Enter the number of teeth on
the internal shaft. The analyzer calculates the pseudo tach frequency based
on the number of teeth specified for the tached shaft and pseudo shaft.
The defaultis 1.

F5 Tach Power  Set the analyzer to power the tachometer. If you enable this option, you
can leave the switch on for the Emerson 430 SpeedVue Sensor during the
Laser Speed Detection Analysis Expert. The default is On.

F7 Set Trigger | Set the trigger to occur on the rising edge or falling edge of a waveform.

Edge The default is Rising Edge.

F8 Set Trigger | Enter the value between -100 and 100 required to start a tachometer

Level pulse. For Level measurement, set the input that is the source of the
trigger. The default is 2.0 Volts.

F9 Set Edge Enter the number of seconds between 0 and 16 that occurs between each

Delay tachometer pulse. This helps prevent double triggering. The defaultis 0.0
seconds.

F10 Show RPM | View or hide the last RPM the tachometer read and the time between each

F10 Hide RPM | reading. A last time value of 0 indicates the tachometer is continuously

reading the RPM.
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3.

Option ‘ Description

F12 Set Defaults ‘ Restore the default values for all tachometer setup options on the screen.

Press F6 Save / Recall Setup to save the setup, or press Enter to use the setup without
savingit.

Save a tachometer setup in Analyze

The saved setup is accessible from all other programs on the analyzer.

Procedure

O Uk W=

From the Analyze main menu, press F1 Manual Analyze > F7 Tach Setup.

From the Tachometer Setup screen, press F6 Save / Recall Setup.

Use the up and down arrow keys to select Empty or another tachometer setup.
Press F2 Store Setup.

Enter up to 27 characters for the name.

Press Enter.

Open a saved tachometer setup in Analyze

You can open and reuse a setup in any program on the analyzer.

Procedure

1 From the Analyze main menu, press F1 Manual Analyze > F7 Tach Setup.
2 From the Tachometer Setup screen, press F6 Save / Recall Setup.

3. Usethe up and down arrow keys to select a setup.

4 Press F3 Recall Setup.

The setup appears on the Tachometer Setup screen.

Press Enter.

Rename a saved tachometer setup in Analyze

O Uk W=

From the Analyze main menu, press F1 Manual Analyze > F7 Tach Setup.
From the Tachometer Setup screen, press F6 Save / Recall Setup.

Use the up and down arrow keys to select a saved setup.

Press F4 Edit Setup Desc.

Enter up to 27 characters for the name.

Press Enter.
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Delete a saved tachometer setup in Analyze

From the Analyze main menu, press F1 Manual Analyze > F7 Tach Setup.
From the Tachometer Setup screen, press F6 Save / Recall Setup.

Use the up and down arrow keys to select a saved setup.

Press F5 Delete Setup.

vk WwN -

Press Enter.

Common data collection parameters

This section describes parameters that are available in most of the Analysis Experts and
Manual Analyze. To view these options, open Manual Analyze for a measurement.

Fmax and Fmin

The Fmax and Fmin values set the maximum and minimum frequency limits for your
measurements. Equipment with high operating speeds requires a higher Fmax to capture
all crucial information. The Fmin (low cutoff) removes very low frequency integration noise
from the overall measurement and is normally set at 2 Hz. You can set Fmin to 0, but the
minimum value is the second line in the spectrum, where the Fmin value is equal to 2x line
resolution.

Measurement Recommended setting

Fingered elements such as gear teeth, fan (3 x the number of fingers) x the operating
blades, pump vanes, and bearing elements speed

Non-fingered elements 10 x the operating speed

Coast up, coast down recordings 200 to 400 Hz (12,000-24,000 cpm)

Lines of resolution

The resolution of the spectrum increases with the number of spectral lines. The more
spectral lines, the more information the spectrum contains. Increasing the number of lines
also increases the required memory and time to measure the spectrum.

The spectrum consists of discrete spectral lines that display at fixed frequency intervals.
The height of each spectral line represents the vibration amplitude at a frequency.

Use high-resolution measurements to distinguish between two closely-spaced vibration
frequencies or when the Fmax is very large. The maximum for single-channel
measurements is 12,800 lines. The maximum for two and four channel measurements is
6,400 lines.
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Windows

You can define windows before a spectrum is computed. A window applies a shaping
function to the waveform signal before the analyzer computes the spectrum, and helps to
prevent leakage in a spectrum. The Hanning and Uniform options are available for most
measurements. Force/Exponential is available for Impact mode.

Option Description

Hanning Smooth out end effects and reduce leakage in the spectrum. Use the
Hanning window for normal analyzer operation.

Uniform Does not apply any shaping and is subject to leakage and amplitude
errors. Use Uniform when you analyze transient signals that are
contained within the analysis time record length.

Force/Exponential The Force/Exponential window is the default for Impact mode. Impact

testing normally requires two window types. The analyzer applies a
Force window to the hammer channel, and an Exponential window to
the response channel. The Force/Exponential window automatically
applies these window types to the appropriate data.

Configure the following parameters.

* Start Time—Should be equal to or slightly less than the percent
pre-trigger in the Set Trigger menu. Recommended default values
are 10 percent for Pre Trigger and 9 percent for Start Time, until
other window parameters are determined.

* Force Width—The duration of the force signal as a percent of the
overall sampling time. It requires initial test measurements to
determine the actual force duration relative to the overall
sampling time. Recommended value is 10 percent.

* COS Taper—Reduce leakage and smooth the leading edge of both
the Force and Exponential window and the trailing edge of the force
window. 10 to 20 percent is recommended.

* Expo Decay—The value when amplitude has decreased by 1/e,
where e = 2.7182, which should occur at 1/4 of the total time
record. A value of 20 to 25 percent is recommended, and 98
percent is the maximum. Enter 0 to prompt the machine to
automatically calculate a decay value.

Averaging

Averaging minimizes the effect of random variations or noise spikes in vibration signals.
When you measure vibration, several spectra are averaged to produce an average

spectrum.

Depending on your measurement/mode in Manual Analyze, you can set the following:

. Number of averages to collect—Set the number of averages the analyzer acquires.

. Acquisition mode—Select Monitor mode to view live spectral data similar to a
spectrum analyzer. In Monitor mode, the spectrum is instantaneous unless you use

Peak Hold Average.
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. Live plot—Select Instant Spectrum or Average Spectrum to view the last measurement or
the average of all the measurements.

. Type of average—Set the method to calculate the average. The sections below list
the type of averages available.

Option Description

Normal Average Add the power in each frequency line and divide by the
number of averages. Normal Average is suitable for most
measurements.

Peak Hold Average Display the largest amplitude of each spectral line. Use this

option during a machine coast down or to monitor random
fluctuations such as steam whirl or oil whirl.

Synchronous Time Remove the vibration of other machines from the signal, so
only the vibration from the reference machine remains. The
analyzer synchronizes each data sample with a tachometer
pulse, computes the average, and creates the spectrum
from the averaged waveform.

Use Synchronous Time when you need data directly related to
the turning speed of a specific shaft, or when several
machines or shafts on one machine turn at slightly different
speeds.

Note
A tachometer is required with this mode.

Order Tracking Monitor machines where the speed is changing during data
collection. Order Tracking helps normalize data so it does not
look smeared. You must use a tachometer and a reference
pulse. A tachometer pulse controls the data acquisition rate
to account for variations in machine RPM.

Negative Average Dynamically subtract one spectra from another while the
machine runs. Negative Average reduces the number of
spectra and compares the results with the results of a
normal averaging or with bump test data to help isolate
potential problems. The larger the number of spectra used
for averaging, the more the noise spikes in vibration signals
are reduced, and the more accurately true spectral peaks are
represented.
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Option Description

Exponential Average Average each new spectra with all prior ones in the decay
exponential form, where the rate of decay is set by the
averages value. A smaller average shows the vibration with a
faster decay or rate of change. Use this advanced method if
vibration behavior varies significantly during measurement.

Note
Do not use for routine data collection.

6.7.5 PeakVue and demodulation

The analyzer can use PeakVue technology or demodulation when collecting data. PeakVue
technology samples data faster than demodulation to detect high-frequency stress waves.
PeakVue data is trendable, but demodulation is not.

PeakVue technology lets you find bearing or gear defects earlier than other
measurements. PeakVue technology removes normal vibration signals and captures the
actual amplitude of high-frequency impacts from bearing or gear defects. Bearing defect
frequencies appear in the PeakVue spectrum at their fundamental frequencies and
harmonics. The peaks are non-synchronous. Gear defects appear as peaks at the gear’s
shaft turning speed frequency and harmonics. The amplitudes in PeakVue data may be
very low.

PeakVue technology passes the input signal through a band-pass or high-pass filter and
samples with the peak detector. PeakVue technology allows numerous pre-defined
maximum frequency values.

PeakVue waveform data is corrected so that all peaks in the data display on the positive
side of the waveform. Trending of the G’s Peak to Peak waveform value is the most
important parameter to trend on a PeakVue measurement to determine fault severity.

Enabling PeakVue technology

Use PeakVue technology from the PeakVue Analysis—Bearing/Gear Analysis Expert or by
enabling it from Manual Analyze for a measurement. Use an accelerometer to collect the
data.

The key settings for acquiring PeakVue data

. Filter—The high-pass filter should be greater than or equal to the Fmax, and it
defaults to 1000 Hz for machines greater than 600 RPM and 500 Hz for machines
less than 600 RPM.

. Fmax—Based on the highest fault frequency.
. Averages—The number of averages to collect. One average is recommended.

. Lines of resolution (LOR)—Capture five or more periods of lowest fault frequency.
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PeakVue frequency ranges

Frequency ranges

1Hz 50 Hz 625 Hz
2Hz 64 Hz 800 Hz
4 Hz 80 Hz 1 kHz
5Hz 100 Hz 1.25 kHz
8Hz 125Hz 1.6 kHz
10 Hz 160 Hz 2 kHz
16 Hz 200 Hz 2.5kHz
20 Hz 250 Hz 4 kHz
25Hz 320 Hz 5 kHz
32Hz 400 Hz 8 kHz
40 Hz 500 Hz 10 kHz
PeakVue Prefilters

Band-pass 20-150 Hz

High-pass 2 kHz

Band-pass 50-300 Hz

High-pass 5 kHz

Band-pass 100-600 Hz

Band-pass 5-6.5 kHz

Band-pass 500-1 kHz

High-pass 10 kHz

High-pass 500 Hz

High-pass 20 kHz

High-pass 1 kHz

Demodulation

Demodulation uses a user-specified band-pass or high-pass filter to remove all low-
frequency components in the signal. The signal is amplified and amplitude demodulated,
which creates a low-frequency signal consisting of the envelope of the original signal. The
amplitude of the original signal is not maintained when demodulation is used.

Demodulation frequency ranges

The maximum frequency using the built-in demodulator is 5 kHz. The analyzer adjusts any
entered frequency to the next highest predefined frequency value.

Frequency ranges

10 Hz 400 Hz
20 Hz 500 Hz
50 Hz 1 kHz
100 Hz 2 kHz
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Frequency ranges

200 Hz

5 kHz

6.7.6 Triggers

Triggers start the collection of each average based on particular events. Four trigger
options are available.

Note

When you collect Cascade data, the Level trigger is used only to start collecting the first spectrum in
the series. All other spectra are collected without a trigger. These two modes do not permit pre-

triggering.

Option

Description

Trigger Off

Collect data when you press Enter on the analyzer.

Tach Trigger

Collect data with the once-per-revolution pulse from a tachometer. Use the Set
Percent option to set the percent of waveform to collect before the trigger
event. Enter 0 to put the trigger event at the start of the time window. Enter 50
percent to start the trigger in the center of the time window. The analyzer
ignores the Trigger Level variable.

Note

When you select this option for Cascade data, a Set Tach Start option is available
to set how the trigger is applied when you collect a spectra. Select All to have
the tachometer pulse trigger start of each the spectral collection. Pre-triggering
is permitted. Select First to have the tachometer pulse trigger the first collected
spectrum. All subsequent spectra are collected without using a tachometer
pulse as a trigger. Pre-triggering is not permitted.

Level Trigger

Collect data at the specified amplitude on the rising positive edge or falling
negative edge of the waveform. The analyzer uses the same units as the
waveform. Specify a value between -2540 and 2540. Similar to the Tach Trigger,
the Set Percent option is available. If you have more than one input set up, you
can set the channel use for level triggering by pressing F12 Trigger Input.

RPM Trigger

Collect data when the RPM drops below the level (High RPM Level) or when the
RPMis above the level (Low RPM Level). The range is between 0 and 10,000
RPM. Similar to the Tach Trigger, the Set Percent option is available.
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Collecting data using an Analysis Expert

The Analysis Experts let you collect data for common troubleshooting tests, including bump
tests, PeakVue, coast down, speed detection, order tracking, orbit plots, and cross
channel. Each Analysis Expert has a predefined set of data collection parameters that you
can use for most situations. See Section 6.8.1 for when to use each Analysis Expert.

Help text in each Analysis Expert

Each Analysis Expert has help text that guides you through the measurement. You can
disable the help text. See Section 6.8.2. If you disable the help text, measurements begin
automatically when you select an Analysis Expert.

Routes and jobs

If you open Analyze from a route measurement point, even if you did not collect data, the
Analysis Expert uses the route setup information from the measurement point to perform a
customized acquisition.

Data Collection

Note

For best results, collect data and mark a frequency in the spectrum before you run an Analysis Expert.
The Analysis Expert performs a customized acquisition based on the marked frequency and other point
setup information. You are not required to mark a frequency before running an Analysis Expert.

To collect data using an Analysis Expert:

Open Analyze from a route or create a job.

Select an Analysis Expert from the Analyze main menu.
Press Enter to collect the data.

Review the plot of the collected data.

Store the data.

ik WwN o~

Recommended uses of Analysis Experts

Table 6-3: Uses for Analysis Experts

Symptom or task Recommended Analyze Expert

You see unknown frequencies are * High Resolution Analysis. See Section 6.8.4.

below the running speed. e Low Frequency Analysis. See Section 6.8.20.

You suspect looseness.  High Resolution Analysis with 2x turning speed peak marked.
See Section 6.8.4.

*  Synchronous Analysis. See Section 6.8.16.

You want to distinguish between e Bump Test Equipment Running. See Section 6.8.71.

imbalance and resonance. e Bump Test Equipment Off. See Section 6.8.10.

 High Resolution Analysis with 1x turning speed peak marked
with a cursor. See Section 6.8.4.
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Table 6-3: Uses for Analysis Experts (continued)

Symptom or task

Recommended Analyze Expert

You want to confirm if vibration is

bearing-related (non synchronous).

Synchronous Analysis. See Section 6.8.16.
High Frequency Analysis. See Section 6.8.3.
PeakVue Plus. See Section 6.8.6.

You suspect resonance.

Bump Test Equipment Running. See Section 6.8.71.

Bump Test Equipment Off. See Section 6.8.10.

Coast Down Peak Hold with no tachometer signal. See
Section 6.8.12.

Coast Down Peak and Phase with tachometer signal. See
Section 6.8.13.

You suspect an electrical problem.

High Resolution Analysis with 2x turning speed peak marked
with a cursor. See Section 6.8.4.

High Resolution Analysis with 1x turning speed peak marked
with a cursor. See Section 6.8.4.

Rotor Bar Test Motor Current. See Section 6.8.14.

You suspect a rolling element
bearing failure.

PeakVue Analysis—Bearing/Gear. See Section 6.8.5.
High Frequency Analysis. See Section 6.8.3.
PeakVue Plus. See Section 6.8.6.

You notice equipment speed varies
during data collection and is
smearing the spectrum.

Order Tracking. See Section 6.8.15.

You want to know the turning
speed.

Turning Speed Detection. See Section 6.8.7.
Laser Speed Detection. See Section 6.8.8.

You suspect gear problems.

PeakVue—Bearing/Gear Analysis. See Section 6.8.5.
High Resolution Analysis. See Section 6.8.4.

You want to plot the movement of
the shaft.

Orbit Plot. See Section 6.8.18.

You want to distinguish between
misalignment and looseness.

Cross Channel Amplitude/Phase. See Section 6.8.19.

You want to determine the severity
of a suspected bearing or

|ubrication fault.

PeakVue Plus. See Section 6.8.6.

6.8.2
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Enable or disable the help text in the Analysis Experts

Each Analysis Expert provides help text to guide you through the measurement. If you
disable the help, measurements automatically begin when you select the Analysis Expert. If
you enable the help, press Enter or Start to collect data.

Procedure

1. From the Analyze main menu, press ALT > F10 Expert Help.

Each time you press F10 Expert Help, the selected option changes.
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2. Press Enter.

High Frequency Analysis

High Frequency Analysis acquires data beyond the maximum frequency of the route point or
marked spectra. A spectrum displays the data using an Fmax of 5,000 Hz or it multiplies
the Fmax specified in the route by 2.

Use High Frequency Analysis when many peaks are on the right side of the spectrum or when
a high frequency band, such as HFD, is in alarm.

Prerequisites
Attach the sensor to the analyzer and the machine.
Procedure

1. Create a job or open Analyze from a route measurement point.
2. From the Analyze main menu, press F4 High Frequency Analysis.

If you disabled the help text, data collection begins.

3. Press Start or Enter to collect the data.

Press Enter to view the data.

One or more plots display after the data is collected.

5. Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

High Resolution Analysis

High Resolution Analysis increases the resolution of spectral data to separate closely spaced
peaks and sideband frequencies for rotor bar or gear mesh problems. High Resolution Analysis
acquires data with better resolution than the standard route or marked spectra. If you
collect data on the measurement point, High Resolution Analysis increases the resolution
based on the original resolution setting.

Tip
If you mark a frequency with a cursor before running High Resolution Analysis, the increased resolution
is applied to the marked frequency. As resolution increases, the data collection time increases.

Prerequisites

Attach the sensor to the analyzer and the machine.

Procedure
1. Create a job or open Analyze from a route measurement point.
2. From the Analyze main menu, press F5 High Resolution Analysis.
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3. Press Start or Enter to collect the data.

4, Press Enter to view the data.

One or more plots display after the data is collected.

5.  Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

6.8.5 PeakVue Analysis—Bearing/Gear

PeakVue Analysis—Bearing/Gear detects anti-friction bearing or gear defects earlier than
normal vibration measurements. It also detects bearing defects on extremely slow turning
shafts that do not generate enough vibration to detect with normal measurements. See
Section 6.7.5 for more information on PeakVue technology measurements.

If you collected data on the measurement point, PeakVue Analysis—Bearing/Gear starts with
the original acquisition settings and adds the PeakVue processing. You can also set a lower
Fmax for the PeakVue measurement if the original spectrum shows no vibration peaks past
a certain frequency. Mark the cursor to the right of the last vibration peak and select
PeakVue Analysis—Bearing/Gear. The Fmax of the new spectrum is lowered to the next
available Fmax setting in the analyzer, above the marked frequency.

Prerequisites

. Mount the sensor on a stud or magnet and on a clean, very flat surface with no paint,
if possible. Paint absorbs vibration and affects the data accuracy. Due to the short
duration of bearing impacts, a higher frequency sensor with the Fmax set between
10,000 and 15,000 Hz works best, even if you measure slow speed machines.

. Place the sensor in the radial (horizontal) or axial position as close to the bearing
load zone as possible.

. Set up a sensor.

Procedure

1. Create ajob or open Analyze from a route measurement point.

2. From the Analyze main menu, press F6 PeakVue Analysis—Bearing/Gear.

If you disabled the help text, data collection begins.

3. Press Start or Enter to collect the data.

4, Press Enter to view the data.

One or more plots display after the data is collected.

5. Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.
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6.8.6 PeakVue Plus

PeakVue Plus is an innovative technology that builds on Emerson's PeakVue process. It
analyzes the impacting detected in a PeakVue measurement to determine the probable
cause of the impacting and to provide an estimate of the severity of the defect.

PeakVue Plus automatically appears as an option on screens displaying data that is
compatible with the PeakVue Analytics algorithm. This means at a minimum, the
acquisition time must include 15 revolutions of the turning speed and the FMax should
include 20 orders. For example, on the Analyze Plot window and Route Plot window, the
ALT 1 menu has the F10 PeakVue Plus option.

Prerequisites

. The main prerequisite for PeakVue Plus analytics is the approximate turning speed
of the machine shaft. This value will be used to establish the acquisition criteria and
the severity level for the analysis. You can enter the speed in the Turning Speed
Analysis Expert and from the PeakVue Plus Analysis Expert.

. Mount the sensor on a stud or magnet and on a clean, very flat surface with no paint,
if possible. Paint absorbs vibration and affects the data accuracy. Due to the short
duration of bearing impacts, a higher frequency sensor with the Fmax set between
10,000 and 15,000 Hz works best, even if you measure slow speed machines.

. Place the sensor in the radial (horizontal) or axial position as close to the bearing
load zone as possible.

. Set up a sensor.

Procedure

1. Create ajob or open Analyze from a route measurement point.

2. From the Analyze main menu, press F10 PeakVue Plus.

The PeakVue Plus screen displays a description and the options Start and Manual
Analyze.

3. Press Start.

The PeakVue Plus acquisition screen shows the parameters already automatically
populated. You can customize the settings described in the following optional steps.

4,  (Optional) Change the Turning Speed, if necessary. This screen provides the several
ways to set the speed.

When the turning speed is updated, the alert and fault limits are updated and the
acquisition parameters are updated to the acquisition configuration.

Option Description

F3 Manual Speed Entry = Set the speed by entering an approximate value between 0 and
100,000 RPM. The default Turning Speed is 1800.0 RPM. If you
launch Analyze from Route, the PeakVue Plus automatically displays
the RPM from the Route application.
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Option Description
F5 Turning Speed Set the speed using the Turning Speed Detection Analysis Expert.
Detection
F6 Laser Speed Set the speed by determine the turning speed of a shaft using the
Detection Emerson 430 SpeedVue Sensor.
F7 Tach Setup Set the speed by launching the Tachometer Setup screen.

5.  (Optional) Press F8 Modify Acq Params to change the acquisition parameters shown in

the gray shaded box, if needed.

The defaults are calculated based on the turning speed. These parameters are set
automatically to ensure there is enough data to perform the calculation.

Note

When launching from Route, if you have a frequency marked on a spectrum, PeakVue Plus
uses the marked frequency as the turning speed.

6.  (Optional) Press Calc Limits to toggle options to customize the alert limits or fault
limits.

* When Yes is selected, the analyzer displays the automatically calculated limits.
The Alert Limit and Fault Limit options are disabled.

* When Nois selected, you can press Alert Limit and Fault Limit and enter custom
values.

7. Press Start or Enter.
The PeakVue Plus Analytics screen displays the results which include two parameters:

. The likelihood of a Bearing/Mechanical defect
. The likelihood of a Lubrication defect

When the PeakVue signal contains mechanical impacting, it usually indicates rolling
element bearing or gear defects, although other causes are possible. Diagnostic tips:

. If the machine train includes a gear, check for possible gear wear.
. On variable speed equipment, ensure that the RPM is correct.
. In rare cases, the impacting may originate from a neighboring machine. When

performing maintenance, it is advisable to repeat the analysis after shutting down
the machine to verify the diagnosis.

When the PeakVue signal contains random impacting, it usually indicates insufficient
lubrication on a rolling element bearing. However, other causes are possible. Diagnostic
tip: If the machine is a pump, you must consider the possibility of cavitation, especially if
the results vary.
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Turning Speed Detection

Turning Speed Detection confirms the shaft-turning speed frequency based on an estimated
speed. The dominant peak nearest the suspected turning speed frequency is most likely
the turning speed. Tuming Speed Detection is available when you collect data on a variable
speed machine.

Prerequisites
Set up your sensor.
Procedure

Create a job or open Analyze from a route measurement point.
From the Analyze main menu, press F11 Turning Speed Detection.
Press Start or Enter to collect the data.

Enter an estimated machine speed.

Press Enter.
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Press Enter to view the data.

One or more plots display the collected data. The analyzer displays the detected
speed at the bottom of the screen.

Note
You cannot store this data.

Laser Speed Detection

Laser Speed Detection confirms shaft-turning speed using the Emerson 430 SpeedVue
Sensor.

Note

If you turned the tachometer power off from the Tach Setup in Manual Analyze, you can leave the switch
for the Emerson 430 SpeedVue Sensor on. If the tachometer power is on and the switch is on, the
Emerson 430 SpeedVue Sensor remains powered on.

A WARNING!

Do not use the Emerson 430 SpeedVue Sensor in a hazardous location.

Prerequisites

Connect the Emerson 430 SpeedVue Sensor to the tachometer input on the analyzer. Laser
Speed Detection automatically turns the power on for the Emerson 430 SpeedVue Sensor
and turns the laser beam off after the measurements completes.

Procedure

1. Create a job or open Analyze from a route measurement point.
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From the Analyze main menu, press F12 Laser Speed Detection.
Press Start or Enter to collect the data.
Use the up and down arrow keys to select an estimated speed range.

Press Enter.
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Press Enter to view the data.

You can modify the axis and use a cursor to mark a frequency. The analyzer displays
the detected speed at the bottom of the screen. To redo the measurement, press F8
Start.

Note
You cannot store this data.

Bump Tests

Bump Tests check for resonance on a machine. During the test, hit the machine with a
hammer and look for peaks at the different frequencies. You want to determine if the high
amplitude is caused by high input force or low input force that is amplified by resonance.

The analyzer has two Bump Test Analysis Experts: Bump Test Equipment Off and Bump Test
Equipment Running.

Recommendations when collecting data

For best results, turn off the machine. The Bump Test may be more accurate because the
sensor should pick up only the machine’s vibration. Use a regular hammer to hit the
machine once per average near the sensor in the same direction.

Triggers

If data collection begins before the hammer hits the machine, increase the trigger level in
Manual Analyze to a value greater than the default 0.5 value. This helps prevent background
vibration from causing a false trigger and beginning the test too soon.

Number of channels

The Bump Test Analysis Experts are single-channel measurements. For two or four channels,
use the Impact mode in Manual Analyze.

Single-channel tests usually require additional tests to confirm, but the results of the bump
test should show a peak at the resonant frequency. The impacts from the hammer place a
small amount of force into the system at all frequencies. A resonance naturally amplifies
the vibration at the resonant frequency. The peaks in the spectral data represent the
resonant frequency (or frequencies).

Avoid running equipment at a resonant frequency because the operational forces are
amplified and cause very high vibration.
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Hammers

For the Bump Test Equipment Off and Bump Test Equipment Running, use a regular hammer to hit
the machine. Impact mode in Manual Analyze requires an impact hammer.

Bump Test Equipment Off

Bump Test Equipment Off lets you check for resonance when the equipment is not running.
Use this measurement when high vibration is unexplained. The spectrum may show a
broad hump of energy or a single discrete peak. Use a normal hammer for this
measurement.

Note
This is a single-channel measurement.

Prerequisites

. Attach the accelerometer to the analyzer and the equipment.

. Shut down the equipment.
Procedure

1 Create a job or open Analyze from a route measurement point.

2 From the Analyze main menu, press F7 More Experts > F2 Bump Test Equipment Off.
3. Press Start or Enter to collect the data.
4

Hit the equipment with a hammer each time the screen displays Waiting for Trigger.

The analyzer collects data for the specified number of averages.

5. Press Enter to view the data.

One or more plots display after the data is collected.

6.  PressF9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

Bump Test Equipment Running

The Bump Test Equipment Running confirms resonance when you cannot turn the equipment
off to perform a normal bump test. It also helps remove background vibration. Use a
normal hammer for this measurement.

To perform the test in a frequency range, use a cursor to mark a frequency. This places the
frequency of interest in the middle of the new spectrum. Bump Test Equipment Running uses
Negative Averaging to remove the operational frequency, leaving the resonant frequencies
for analysis.

If the running speed is at a resonant frequency, a valley in the middle of the resonant peak
appears as the operational frequency is subtracted out.
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Note
This is a single-channel measurement.

Prerequisites
Attach the accelerometer to the analyzer and the equipment.
Procedure

Create a job or open Analyze from a route measurement point.
From the Analyze main menu, press F7 More Experts > F3 Bump Test Equipment Running.
Press Start or Enter to collect the data.

Hit the equipment with a hammer near the sensor for each average.

bk wWwN =

Press Enter.

The analyzer collects additional data at the running speed.

Press Stop.
Press Enter to view the data.

One or more plots display after the data is collected.

8.  Review the plot.

You can modify the axis and use a cursor to mark a frequency.

9. Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

Coast Down Peak Hold

Coast Down Peak Hold checks for resonance during a coast down by holding the highest
amplitude in a spectrum. When you shut down the equipment, the operational frequency
may excite a suspected resonant frequency. If the vibration peak at the shaft turning speed
passes through a resonant frequency during the coast down, the amplitude increases at
that frequency and indicates resonance. Coast Down Peak Hold displays only the highest
frequency in that range.

Prerequisites
Place the sensors on the bearing races in the vertical, horizontal, or both directions.
Procedure

Create a job or open Analyze from a route measurement point.

From the Analyze main menu, press F7 More Experts > F4 Coast Down Peak Hold.
Press Start or Enter to collect the data.

Shut down the equipment.
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Press F3 Stop or F9 Stop when the equipment stops.
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6. Press Enter to view the data.

One or more plots display after the data is collected.

7. PressF9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

Coast Down Peak and Phase

Coast Down Peak and Phase confirms resonance during a coast down, but requires
tachometer input from the shaft turning speed. You want the operational vibration to
excite the resonant frequencies in the system as the equipment coasts to a stop. The
measurement records the amplitude and phase of the 1xRPM frequency. The results show
a peak at any resonant frequency. At a resonance, the phase goes through a 180-degree
phase shift.

Note

By default, the peak/phase coast down monitors the first harmonic of the turning speed. To perform
the test on a different harmonic, use a cursor to mark a frequency before running Coast Down Peak and
Phase.

Procedure

Create a job or open Analyze from a route measurement point.

From the Analyze main menu, press F7 More Experts > F5 Coast Down Peak and Phase.
Press Start or Enter to collect the data.

Shut down the equipment.

Press F3 Stop or F9 Stop when the equipment stops.
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Press Enter to view the data.

One or more plots display after the data is collected.

7. PressF9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

Rotor Bar Test Motor Current

Rotor Bar Test Motor Current finds rotor bar defects in AC motors. The motor should be at least
50 percent loaded. Sidebands around electrical line frequency, spaced at the number of
poles times the motor’s slip frequency, indicate a rotor bar defect. If the difference
between the sideband amplitudes and the line frequency amplitude is less than 60 dB,
suspect rotor bar problems.

Prerequisites

. Connect a current clamp to the volts input on the analyzer.

. Place the current clamp around one wire of the three-phase power source.
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. Enter the correct sensitivity for the clamp, and account for a current transformer
(CT) ratio if you measure on a secondary wire.

Procedure

1.  Create ajob or open Analyze from a route measurement point.

2. From the Analyze main menu, press F7 More Experts > F6 Rotor Bar Test Motor Current.
3. Press Start or Enter to collect the data.

4, Press Enter to view the data.

One or more plots display after the data is collected.

5. Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

6.8.15 Order Tracking

Order Tracking normalizes data from equipment that has fluctuating speed. Data from
equipment with variable speed can cause vibration frequencies to look “smeared”
between adjacent frequency lines.

The tachometer input of the analyzer must have a reference pulse. The tachometer pulse is
typically from the shaft turning speed, but it could be from a belt.

The resulting data is related to the reference pulse and is displayed in orders of turning
speed. Frequencies that vary with turning speed do not look smeared in the data.
Frequencies that do not vary with turning speed, like electrical line frequency, may look
smeared. A marked frequency is not used for any special data acquisition.

Procedure

1 Create a job or open Analyze from a route measurement point.

2 From the Analyze main menu, press F7 More Experts > F8 Order Tracking.
3. Press Start or Enter to collect the data.
4

Press Enter to view the data.

One or more plots display after the data is collected.

5.  Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

6.8.16 Synchronous Analysis

Synchronous Analysis collects synchronous data on equipment when high nonsynchronous
energy (background vibration) obscures the synchronous frequencies you want to see.
You can also use it for drive belt analysis and when vibration from other equipment is
excessive. Synchronous Analysis is useful for gear boxes that have multiple internal shafts
turning at various speeds based on the gearing. This test helps to narrow the vibration to
look at a specific speed of the shaft.
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The analyzer averages vibration from other shafts turning at other speeds and vibration
from the reference shaft that is not harmonically related to the turning speed. The
resulting data is phase locked to the tachometer pulse. Only the turning speed vibration
and its integer multiples are left in the spectrum. The analyzer removes vibration not
related to the reference tachometer pulse.

Prerequisites

Set up an accelerometer and tachometer. If the tachometer pulse is taken from the belt,
only the vibration related to the belt frequencies remains in the spectrum. You must have
atachometer that provides a once-per-revolution pulse. The shaft with the tachometer is
the “reference” shaft.

Procedure

1 Create a job or open Analyze from a route measurement point.

2 From the Analyze main menu, press F7 More Experts > F9 Synchronous Analysis.
3. Press Start or Enter to collect the data.

4 Press Enter to view the data.

One or more plots display after the data is collected.

5. Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

Synchronous Analysis and Synchronous Averaging

Use Synchronous Time averaging to measure only vibration that is directly, harmonically
related to the turning speed of a specific shaft. Synchronous Time averaging is often used
when several machines or shafts on one machine turn at slightly different speeds.
Synchronous Time averaging removes the vibration of the other equipment from the signal,
so only the vibration from the reference equipment remains.

Note

If you collected data on the measurement point, the Synchronous Analysis Expert uses the original
acquisition settings and adds Synchronous Time averaging. A marked frequency is not used for any
special data acquisition.

Synchronous averaging does not eliminate non-synchronous vibration, it only reduces the
vibration. The amount of reduction depends on the number of averages. Compute the
averages with the following formula:

reaction factor = the square root of the number of averages

For example, if you collect 100 averages, the non-synchronous vibration reduces by a
factor of 10. If you take 10,000 averages, the non-synchronous vibration reduces by a
factor of 100. You get to the point of diminishing returns quickly.
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Note

Do not use Synchronous Averaging if important data may be filtered. For example, non-synchronous
energy could identify a rolling element bearing defect.

Recommended parameters

Fmax 200 Hz

Low Cutoff 0

Lines 400, but limited to 1600
Window Hanning

Average Count 100

Average Type Synchronous

Trigger Mode Tach

After completing the Synchronous Time averaging process, the analyzer displays the
averaged spectrum.

Synchronous Time averaging adjusts for speed variations of the machine, typically from one
half to twice the initial speed. The averaged spectrum shows the 1x, 2x, and 3x RPM peaks
at a frequency that corresponds to the average machine RPM during the measurement
process.

6.8.18 Orbit Plot

Orbit Plot displays the movement of the shaft centerline for orbit analysis on sleeve

bearings. Orbit Plot requires two or four channels and the turning speed. If you use a
tachometer, the signal is recorded automatically. If the analyzer does not detect a
tachometer signal, enter a turning speed.

Note

This measurement is not available on single-channel analyzers. For orbit plots, the analyzer uses the
lowest input channel for the X axis and the next input for the Y axis. For a two-channel orbit using
inputs Aand C, A=Xand C=Y. If you use inputs B and D, B=X and D=Y. For a four-channel dual orbit,
A=X1, B=Y1, C=X2, and D=Y2. A and B are used for the first orbit, and C and D are used for the second
orbit.

Prerequisites

Mount two displacement probes radially 90 degrees apart. Displacement probes are the
preferred sensor, and units should be displacement.

Procedure

1.  Createajob.
2. From the Analyze main menu, press F7 More Experts > F10 Orbit Plot.
3. Press Start or Enter to collect the data.
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Enter the shaft turning speed.
Press Enter.
Press Stop to view the plot.

N o v ok

Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

Common orbit shapes

The orbit shapes indicate machine condition. The list below describes some common
shapes and their meaning.

. Alarge diameter circle may indicate imbalance.

. A sharp oval may indicate resonance.

. A stationary circle within a circle may indicate misalignment.

Cross Channel Amplitude/Phase

Cross Channel Amplitude/Phase determines the phase shift between two sensor locations. This
measurement is useful to determine the phase shift between two sensor locations at a
particular frequency. You can also use this measurement to distinguish between
imbalance and misalignment or between imbalance and resonance by measuring the cross
channel-phase at running speed.

Note
This measurement is not available on single-channel analyzers.

Note

If you marked a peak in a spectrum before selecting Cross Channel Amplitude/Phase, the phase is
determined for the marked frequency. If you did not mark a peak, enter the frequency to measure.

Prerequisites

Set up the sensors. To distinguish between imbalance and resonance, place one sensor in
the vertical direction and the other in the horizontal direction at the bearing. To
distinguish between imbalance and misalignment, place the sensors in the same direction
on either side of the coupling.

Procedure

1.  Create ajob or open Analyze from a route measurement point.

2. From the Analyze main menu, press F7 More Experts > F11 Cross Channel Amplitude/
Phase.

3. Press Start or Enter to collect the data.

Enter the phase frequency.
5. Press Enter.
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Understanding phase shift

Phase shift Cause

90 degrees between the vertical and the horizontal directions | Imbalance

0 (or 360) degrees across the coupling Imbalance

80 degrees across the coupling Misalignment
0 or 180 degrees between the vertical and the horizontal Resonance
directions

Amplitude in one direction is greater than 10 times the Resonance

amplitude in the other direction

6.8.20 Low Frequency Analysis—Slow Speed Technology

Low Frequency Analysis—Slow Speed Technology (SST) detects problems with low speed
equipment, usually below 10 Hz, that was integrated from acceleration to velocity or
displacement. The SST process enhances the low frequency data by removing the “ski-
slope” effect and correcting the amplitude values of vibration peaks.

If you collected data on the measurement point, Low Frequency Analysis—Slow Speed
Technology (SST) uses the original acquisition settings. If you mark a low frequency peak in
the spectrum before running this test, Low Frequency Analysis—Slow Speed Technology (SST)
uses that frequency and sets the new Fmax equal to or just above the marked frequency.

Prerequisites

A special, low frequency accelerometer is recommended, but SST also works with a
standard sensor.

Procedure

1. Create a job or open Analyze from a route measurement point.

2. From the Analyze main menu, press F7 More Experts > F12 Low Frequency Analysis—SST.

Note
On a single-channel analyzer, F7 More Experts > F10 Low Frequency Analysis—SST.

If you disabled the help text, data collection begins.

3. Press Start or Enter to collect the data.
Press Enter to view the data.

One or more plots display after the data is collected.

5. Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.
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Collect data using Manual Analyze

Manual Analyze lets you set your own analyze measurements and parameters to collect a
specific data type. If you prefer not to set your own measurement parameters, use the
predefined Analysis Experts. See Section 6.8.1.

Each analyze mode has default parameter values, but you can modify the parameters. Tach
Setup, PeakVue/Demodulation, Set Trigger, and Input Setup are Manual Analyze options available
with most modes. The options appear on the right side of the screen after you select an
analyze mode.

To collect data in Manual Analyze:

1. Create ajob or open Analyze from Route.

2 Select an analyze mode/measurement from Manual Analyze.

3.  Viewand modify any data collection parameters as necessary.
4

Set up your sensor or tachometer using the Input Setup, Sensor Setup, or Tach Setup
options.

5. Collect the data.
6.  Plotthe data, if necessary.
7. Store the data.

If you did not open Analyze from a route, save the collected data to a job. If you open
Analyze from a route, store the collected data to the route point.

Note

The single-channel analyzer does not have the Cross Channel Phase, Filtered Orbit, Advanced Cross
Channel, and Impact modes.

Collect a waveform

A vibration waveform is a graph that shows how the vibration level changes with time. The
waveform shows the vibration level at a particular time during the measurement.

The waveforms are discrete graphs represented by a series of equally-spaced, discrete
sample points (connected by straight lines). The more sample points in a spectrum, the
higher the resolution of the waveform and the more memory used.

Procedure

1 Create a job or open Analyze from a route measurement point.

2 From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.
3. Usetheupand down arrow keys to select Waveform.

4 Press Enter.

The Analyze Setup screen appears.

5. Setthe following options as necessary.
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Option Description

F2 Set Fmax Set the maximum frequency for the waveform.

F2 Set Sample Rate | Enter a value between 25.6 and 204,800 for the number of samples per
second. The defaultis 1,024.

F4 Set Samples Enter a value between 256 and 32,768 for the number of samples to
collect. The resolution of the waveform increases with the number of
samples used. The more samples, the more information the waveform
contains. The defaultis 1,024.

F5 Set Sample Time | Enter the total time that data is collected for each waveform. The
duration of a waveform is the total time information is collected from
the waveform. The defaultis 1.

Note

Enter either the sample time or the number of samples. Setting one
adjusts the other automatically.

F7 Tach Setup Set up the tachometer parameters. See Section 6.6.1.

F8 PeakVue Demod | Enable or disable PeakVue or Demodulation. See Section 6.7.5.

F9 Set Trigger Select the type of trigger to use to start the measurement. See
Section 6.7.6.

F12 Input Setup Set up the input channels, the sensor type, and the units for the
acquisition type.

6. Press Enter to collect the data.

One or more plots display the data.

7. Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

Waveform plots

Waveform plots have additional keys on the ALT screen.
Enhance Patterns

The Enhance Patterns key calculates the Auto Correlation waveform plot from the active
waveform plot. Auto Correlation determines if there is a repetitive pattern within a time
waveform.

When the active plot is a waveform plot that does not have an Auto Correlation plot
calculated, the key is set to Enhance Patterns. Use this to replace the active waveform plot
containing data from an acquisition with an Auto Correlation plot. When the active plotis a
waveform plot that has an Auto Correlation plot calculated, the Enhance Patterns key is not
used. The Enhance Patterns key is not available when acquiring data in the Monitor mode.
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When an Auto Correlation plot is calculated, it appears in the plot list for Switch Plot Type.
When you close the plot display option, the Auto Correlation plot is discarded and removed
from the plot options. If the autocorrelated waveform peaks are close to 1 and -1, the
impact is periodic. If the peaks are close to 0, it may indicate random energy or a
lubrication problem.

Show and hide RPM lines

The analyzer lets you show or hide RPM lines on the plot when tachometer information is
stored during the acquisition and lines are superimposed onto the Auto Correlation plot.
Tachometer information is stored when acquiring Route data and from any program, such

as Analyze, when Synchronous Time and Order Tracking data can be acquired.

Figure 6-2: Waveform with Auto Correlation plot set to show RPM lines
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Collect a spectrum

A spectrum shows all of the frequencies and amplitudes of a machine, within the specified
limits of the Fmax and Fmin values. The vibration spectrum is the basic tool for
understanding vibration.

Avibration spectrum is a graph of vibration amplitude versus vibration frequency. The
vibration spectrum shows the frequencies at which the component is vibrating and the
amplitude of vibration at each of these frequencies.
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Note

You can measure velocity in most situations. However, for low frequencies (below 1,800 cpm),
displacement spectra are more informative. For high frequencies (above 60,000 cpm), acceleration
spectra are more informative.

Procedure

1 Create a job or open Analyze from a route measurement point.

2 From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.
3. Usethe up and down arrow keys to select Spectra.

4 Press Enter.

The Analyze Setup screen appears.

5.  Setthe following options as necessary.
Option Description
F2 Set Spectra Set the Fmax, Fmin, and lines of resolution. See Section 6.7.1 and
Params Section 6.7.2.

F3 Set Averaging | Set the type of averaging, the number of averages to collect, and the
acquisition mode. See Section 6.7.4.

F4 Set Window Set the type of window to use. See Section 6.7.3.
F5 Set SST/ Enable F5 Set SST for very low frequency measurements. The model
AWeight A0760GP is used down to 40 RPM. For frequencies lower than 40 RPM,

contact Emerson for a recommendation.

Enable F6 Set Aweight to apply a shape curve to the acquired frequency
spectrum that approximates the frequency sensitivity of the human ear.
A-weighting is used with microphone signals when you want to see
perceived “loudness.” A high sensitivity, low frequency sensor is
recommended. Use a general purpose accelerometer, such as part
number A0760GP, for measurements as low as 40 RPM. Contact
customer support for recommendations to measure lower frequencies.

F7 Tach Setup Set up the tachometer parameters. See Section 6.6.1.

F8 PeakVue Demod | Enable or disable PeakVue or Demodulation. See Section 6.7.5.

F9 Set Trigger Select the type of trigger to use to start the measurement. See
Section 6.7.6.

F12 Input Setup Set up the input channels, the sensor type, and the units for the
acquisition type.

6. Press Enter to collect the data.

One or more plots display the data.

7. PressF9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.
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Collect Overall data

Overall mode lets you watch equipment over longer times to monitor changes. Overall is a
single parameter trend (RMS) of all the energy from the Fmin to Fmax of a spectrum.

Create a job or open Analyze from a route measurement point.

From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.

Use the up and down arrow keys to select Overall.

Procedure

1

2

3.

4 Press Enter.

6.

The Analyze Setup screen appears.

Set the following options as necessary.

Option Description

F2 Set Overall Set your Overall acquisition to 1Hz to 80kHz or Fmin to Fmax. 1Hz to 80kHz

Mode mode acquires broadband waveform data, and calculates the overall as
the RMS value of the waveform. Fmin to Fmax calculates the overall value
from a normal spectral acquisition and includes frequencies between the
Fmax and Fmin values. The default is Fmin to Fmax.

F3 Set Spectra Set the Fmax, Fmin, number of averages, and enable or disable Aweighting.

Params The defaultis 2,000 Hz Fmax, 0 Hz Fmin, and four averages.

F4 Set Number Enter a number between 2 and 6,400 to set the number of points to

Points collect. The default is 2,000.

F5 Set Time Inc

Enter a number between 0 and 60 seconds to set the time between each
measurement. The defaultis 1.

F7 Tach Setup

Set up the tachometer parameters. See Section 6.6.1.

F8 Set Collection
Mode

Overall acquisition can be Continuous or Non-Continuous. Continuous mode
collects the required number of points and continues collecting data,
replacing the oldest data with new data. Non-Continuous mode only
collects the required number of points and then stops collecting data.
The default is Continuous.

F9 Set Alarm Level

Set an alarm level for the measurement. If the measurement exceeds the
specified alarm level, the analyzer beeps until the acquisition stops or the
signal drops back below the alarm level. Enter 0 to disable the alarm. For
Dual Overall, set an alarm for all inputs. By default, this option is disabled.

F11 Set Time Span

Set the displayed time span of the trend plot. The minimum value and
default is 10 seconds.

F12 Input Setup

Set up the input channels, the sensor type, and the units for the
acquisition type.

Press Enter to collect the data.

One or more plots display the data.
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7. PressF9 Store Data to save the data to a route or a job, or press F8 Start to redo the

measurement.

Collect True Zoom data

True Zoom lets you zoom in on a specific piece of data and collect a high resolution 800-line
spectral plot over a narrow frequency band. True Zoom is similar to a zoom lens on a

camera.

Procedure

MW N =

Press Enter.

Create a job or open Analyze from a route measurement point.
From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.

Use the up and down arrow keys to select True Zoom.

The Analyze Setup screen appears.

5.  Setthe following options as necessary.

Option Description

F2 Set Zoom Set the center frequency, which is the frequency of interest, the

Params resolution in Hz or CPM, and the bandwidth. The Resolution and Bandwidth
fields work together. Changing one affects both parameters. For
example, if center frequency is 10, 000 Hz, resolution is 0.125Hz/line,
and bandwidth is100Hz, the zoom window would be 9,950—10,050Hz.
The defaultis 10,000 Hz for center frequency, 0.125 Hz for resolution,
and 100 Hz for bandwidth.

F4 Set Average Enter the number of averages you want to use to compile your plot. The

Count defaultis 4.

F5 Set Window Set the type of window to use. See Section 6.7.3.

F7 Tach Setup Set up the tachometer parameters. See Section 6.6.1.

F9 Set Trigger Enable or disable the tach trigger. The trigger is disabled by default. See

Section 6.7.6.

F12 Input Setup

Set up the input channels, the sensor type, and the units for the
acquisition type.

6. Press Enter to collect the data.

One or more plots display the data.

7. PressF9 Store Data to save the data to a route or a job, or press F8 Start to redo the

measurement.

Collect Cascade data

Cascade lets you collect a specified number of spectra in succession. Collected spectra
display in a waterfall graphic with a three-dimensional effect.
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Collect a Cascade to determine resonant frequencies during coast downs or start ups. You
can also observe transient events caused by changes in loads or processes during normal
operation.

Procedure

.
2.
3.
4

6.
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Create a job.

From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.

Use the up and down arrow keys to select Cascade.

Press Enter.

The Analyze Setup screen appears.

Set the following options as necessary.

Option Description

F2 Set Spectra | Set the Fmax, Fmin, and lines of resolution. See Section 6.7.1 and

Params Section 6.7.2.

F3 Set Cascade = Set the number of spectra to collect, force an RPM measurement, and

Params select the sample type to set how the analyzer collects new data. The
sample type is not the same as a trigger and takes precedence over a
trigger. Select Continuous to collect data immediately, Delta Time to collect
after a specified time interval, or Delta RPM to collect after a specified
change in RPM.

For Delta Time samples, select the minimum time delay (in seconds) between
the start of each collected spectrum.

The default is 20 spectra, Force RPM is disabled, and Continuous mode is
selected.

F4 Set Window | Set the type of window to use. See Section 6.7.3.

F5 Set AWeight | Apply a shape curve to the acquired frequency spectrum that approximates
the frequency sensitivity of the human ear. Aweighting is used with
microphone signals when you want to see perceived “loudness.” A high
sensitivity, low frequency sensor is recommended. Use a general purpose
accelerometer, such as part number AO760GP, for measurements as low as
40 RPM. Contact customer service for recommendations to measure lower
frequencies.

F7 Tach Setup = Set up the tachometer parameters. See Section 6.6.1.

F8 PeakVue Enable or disable PeakVue or Demodulation. See Section 6.7.5.

Demod

F9 Set Trigger = Set the type of trigger to collect data. The Level Trigger and RPM Trigger

only start collection of the very first spectrum in the series. All other spectra
are collected without a trigger. These two modes do not permit pre-
triggering. When using the Tach Trigger, a Set Tach Start option is available.
See Section 6.7.6. By default, the trigger is disabled.

F12 Input Setup

Set up the input channels, the sensor type, and the units for the acquisition
type.

Press Enter to collect the data.
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One or more plots display the data.

7. PressF9 Store Data to save the data, or press F8 Start to redo the measurement.

Cascade plots

Collected spectra display in a waterfall graphic with a three-dimensional effect. View
cascade plots alone or in a dual plot, including a single spectrum plot of one of the spectra
in the cascade. In a dual plot, the selected spectrum on the cascade plot is shown on the
single spectrum plot.

The analyzer may automatically compress cascade plots if all the spectra in the cascade do
not fit on the plot. Some intermediate spectra may be skipped or removed from the plot,
so you can view an overview of the entire cascade. Expanding the cascade plot reduces the
number of skipped spectra, but it also reduces the total range of spectra shown. The plot
may remove spectra at the beginning or the end of the plot, and a section of total cascade
data display. Use the Page or Scroll keys to change the displayed section of the total
cascade.

Ared arrow on the right side of the cascade plot indicates the current selected spectrum.
The bottom of the plot displays the time relative to the start of the cascade and the speed
measured when you collected the selected spectrum. If a single spectrum plot for the
cascade is active, the selected spectrum is shown on that plot. The single spectrum plot
changes if the selected plot in the cascade is changed.

Note

For the Center Spectrum option, the analyzer tries to center the cascade plot on the currently selected
spectrum. The plot may not center completely if the selected plot is near the beginning or end of the
cascade.
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Figure 6-3: Cascade plot ALT screen display
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6.9.6 Collect Peak and Phase data

Peak and Phase collects and displays synchronous peak and phase waveform measurements
as a function of the equipment RPM. Use this to display data collected during start up or
coast down. A once-per-revolution tachometer pulse in addition to the vibration signal is
required.

Procedure

1
2
3.
4
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Create a job or open Analyze from a route measurement point.

From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.

Use the up and down arrow keys to select Peak and Phase.

Press Enter.

The Analyze Setup screen appears.

Set the following options as necessary.
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Option

Description

F2 Set Order

Enter a multiple of the machine’s RPM between 1 and 128 as the frequency
component to track. Typically, set this to one to measure the peak and
phase of the 1xRPM (shaft turning speed) frequency component. The
default is IXRPM.

F3 Set
Bandwidth

Enter a value between 0.02 and 1.0 as the bandwidth of the tracking filter
to attenuate all frequency components, except the desired peak. The
bandwidth of the filter is the frequency of the peak multiplied by the
bandwidth parameter. A lower (more narrow) bandwidth attenuates
frequency components that are close to the desired peak. This parameter
accepts values from 0.02 to 1.0, but 0.10 is recommended for most
applications. The default is 0.1xRPM.

F4 Set Average
Enable

Select this function to vector average each new measurement with the
previous measurement. This is useful when monitoring a running machine
if the peak or phase readings fluctuate from measurement to
measurement, or if the frequency of interest is modulated by nearby
frequency components. The default is disabled.

Note
Do not enable this option for startup or coastdown data collection.

F7 Tach Setup

Set up the tachometer parameters. See Section 6.6.1.

F8 Set Delta
Time

Enter a value between 0 and 999 to set the seconds that elapse between
storing points. Enter 0 to disable Delta Time and start storing data on Delta
RPM. The defaultis 0.0 seconds.

F9 Set Delta
RPM

Enter a value between 0 and 90,000 to set the change in RPM that must
occur before the analyzer stores a data point. Enter 0 to store a data point
whenever the RPM changes by one percent. The default is 0 RPM.

F10 RPM Range

Enter values between 0 and 90,000 to set the minimum and maximum
RPM values. If the RPM is outside these values, the analyzer does not
collect data. The message RPM out of Range displays. Enter O to disable this
feature. The defaultis 0.

F12 Input Setup

Set up the input channels, the sensor type, and the units for the acquisition
type.

6. Press Enter to collect the data.

One or more plots display the data.

7. PressF9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

Collect a Filtered Orbit

Filtered Orbit lets you analyze the phase relationship between two or four channels at a
specific order of turning speed. Orbit plots show the relative movement of a rotating shaft
with respect to some reference point.
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Note

Filtered Orbit is only available for the two and four channel analyzer. For orbit plots, the analyzer uses
the lowest input channel for the X axis and the next input for the Y axis. For a two-channel orbit using
inputs Aand C, A=Xand C=Y. If you use inputs B and D, B=X and D=Y. For a four-channel dual orbit,
A=X1,B=Y1, C=X2, and D=Y2. A and B are used for the first orbit, and C and D are used for the second

orbit.

You can create orbit plots using normal two-channel or four-channel route data, but you
must set up the acquisition to collect the correct amount of data. Also, filtering is not
included. Filtered Orbit eliminates the complicated setup. Filtering the data lets you arrange
the orbit’s parameters so only certain frequencies are included in the orbit plot, and the
pattern is easier to recognize.

Prerequisites

Ensure all sensor inputs use the same data units.

Procedure

1 Create a job.
2.

3.

4 Press Enter.

From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.

Use the up and down arrow keys to select Filtered Orbit.

The Analyze Setup screen appears.

Set the following options as necessary.

Option

Description

F2 Orbit Mode

Select Bandpass or Lowpass. For Bandpass, the analyzer calculates peak and
phase data for both channels using a tachometer input, creates two
waveforms, and plots these values in the X (horizontal) and Y (vertical)
directions. The orbit plot is a representation of a band pass filtered signal.
The band pass orbit includes the energy for all frequencies within the
specified bandwidth centered around the specified RPM times orders value.

For Lowpass, the analyzer includes all frequencies at and below RPM times
orders. The analyzer does low pass filtering on the data as it is collected. All
frequencies above the “orders times RPM” value are filtered out when the
waveforms are collected. The actual collected waveform data are plotted in
the orbit. Since this method creates a plot that includes all frequencies from
the desired order level and lower, it will show more complex orbits that can
indicate rubs, misalignment, or oil whip. The default is Lowpass.

F3 Set Order

Select 1x, 2x, or 3x order of the shaft turning speed. The defaultis 1X.

F4 Set Revs.

For Lowpass mode, enter a value between 1 and 99 to set the number of
revolutions to display in the orbit plot. The defaultis 1.

MHM-97432 Rev 10



Analyze and Advanced Analyze

6.9.8

MHM-97432 Rev 10

Option Description
F4 Set For Bandpass mode, enter a value between .02 and 1.0 to set the bandwidth
Bandwidth of the tracking filter to attenuate all frequency components, except the

desired peak. The bandwidth of the filter is the frequency of the peak
multiplied by the bandwidth parameter. A lower (more narrow) filter
attenuates frequency components that are close to the desired peak. The
default is 0.1xRPM.

F7 Tach Setup | Set up the tachometer parameters. See Section 6.6.1.

F8 Use Tach (Appears only in Lowpass mode.) If a tachometer is not used, the filter is set
based on manual RPM entry. If a tachometer is used, the filter is constantly
updated for changing machine speeds and the orbit is phase related to the
sensor. The default is Yes.

F9 Set RPM Appears only when Use Tach is set to No. Enter a value between 300 and
18,000 to the machine RPM. The default is 3,600.

F12 Input Setup | Set up the input channels, the sensor type, and the units for the acquisition
type.

6. Press Enter to collect the data.

One or more plots display the data.

7. PressF9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

Collect DC Volts data

DC Volts mode lets you collect data on one, two, three, or four channels over time to
produce a strip plot. The analyzer can connect to a specific number of points or it can
continuously collect data until you stop the measurement.

Note

When you measure DC Volts, Emerson recommends setting the sensor type as non-standard, a
sensitivity of 1.0, Power = OFF, and the coupling mode to DC Coupled.

Procedure

1 Create a job or open Analyze from a route measurement point.

2 From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.
3. Usetheupand down arrow keys to select DC Volts.

4 Press Enter.

The Analyze Setup screen appears.

5. Setthe following options as necessary.
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Option Description
F4 Set Number For Non-Continuous mode, enter a value between 2 and 6,400 to set the
Points number of measurement samples to collect. For Continuous mode, the

analyzer overwrites the oldest data. See F8 Set Collection Mode. The
defaultis 2,000.

F5 Set Time Inc Enter a value between 0 and 60 to set the seconds between each
measurement. The defaultis 1.

F7 Tach Setup Set up the tachometer parameters. See Section 6.6.1.

F8 Set Collection Select Continuous or Non-Continuous. Continuous collects the required
Mode number of points and continues collecting data while replacing the
oldest data with the newest data. Non-Continuous collects the required
number of points and stops. The default is Continuous.

F9 Set Alarm Level | Enter a value between 0 and 25,400 to set an alarm level for the
measurement. If the measurement exceeds the level, the analyzer
beeps until the acquisition stops or the signal drops back below the
alarm level. Enter 0 to disable the alarm. The default is 0.

F11 Set Time Span | Enter a value between 10 and 9,999 to set the time span of the trend
plot. The defaultis 10.

F12 Input Setup Set up the number of inputs, a non standard type sensor, and the data
units.

6. Press Enter to collect the data.

One or more plots display the data.

7. Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.
6.9.9 Collect a generic temperature reading

When taking a temperature reading using the Generic sensor type, enter the sensitivity
based on the manufacturer’s recommendations. See Section 6.5.2. All temperature
readings must occur on input A.

Procedure

1 Create a job or open Analyze from a route measurement point.

2 From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.
3. Usethe up and down arrow keys to select Temperature.

4 Press Enter.

The Analyze Setup screen appears.

5. Setthe following options as necessary.

150 MHM-97432 Rev 10



Analyze and Advanced Analyze

Option Description
F4 Set Number For Non-Continuous mode, enter a value between 2 and 6,400 to set the
Points number of measurement samples to collect. For Continuous mode, the

analyzer overwrites the oldest data. See F8 Set Collection Mode. The
default is 2,000.

F5 Set Time Inc Enter a value between 0 and 60 to set the number of seconds between
each measurement. The defaultis 1.
F7 Tach Setup Not used

F8 Set Collection Select Continuous or Non-Continuous. Continuous collects the required
Mode number of points and continues collecting data while replacing the
oldest data with the newest data. Non-Continuous collects the required
number of points and stops. The default is Continuous.

F9 Set Alarm Level = Enter a value between 0 and 25,400 to set an alarm level for the
measurement. If the measurement exceeds the level, the analyzer
beeps until the acquisition stops or the signal drops back below the
alarm level. Enter 0 to disable the alarm. The default s 0.

F12 Input Setup Set Sensor Type for Input A to Temperature and set Sensor Config to
Generic.

6. Press Enter to collect the data.

One or more plots display the data.

7. PressF9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

6.9.10 Collect a Third Octave reading

Third Octave allows you to measure third octave bands starting from 10Hz and ending at
20kHz-center frequency. The analyzer makes an 800-line high frequency measurement of
0 to 40 kHz and a 1600-line low frequency measurement of 0 to 2 kHz simultaneously. The
analyzer computes a third octave display from the resulting two spectra. The value
specified for Averages applies to the low frequency measurement. Because it is quicker to
make the high frequency measurement than the low frequency measurement, many high
frequency averages are collected and averaged together for each average of the low
spectrum.

Procedure

1 Create a job or open Analyze from a route measurement point.

2 From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.
3. Usethe up and down arrow keys to select Third Octave.

4 Press Enter.

The Analyze Setup screen appears.

5.  Setthe following options as necessary.
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Option Description

F3 Set Averaging | Set the type of averaging, the number of averages to collect, and the
acquisition mode.

F4 Set Window | Set the type of window to use. See Section 6.7.3.

F5 Set AWeight | Enable A-Weighting to apply a shape curve to the acquired frequency
spectrum that approximates the frequency sensitivity of the human ear. A-
weighting is used with microphone signals when you want to see perceived
loudness. A high sensitivity, low frequency sensor is recommended. Use a
general-purpose accelerometer, such as part number AO760GP, for
measurements as low as 40 RPM. Contact your Emerson sales
representative for recommendations to measure lower frequencies.

F7 Tach Setup | Set up the tachometer parameters. See Section 6.6.1.

F9 Set Trigger | Select the type of trigger to use to start the measurement. See

Section 6.7.6.
F12 Input Setup | Set up the input channels, the sensor type, and the units for the acquisition
type.
6. Press Enter to collect the data.

One or more plots display the data.

7. PressF9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

Collect a bluetooth temperature reading

When taking a temperature reading using the Bluetooth sensor type, enter the sensitivity
based on the manufacturer’s recommendations. See Section 6.5.2. All temperature
readings must occur on input A.

Note

Refer to the user manual provided by the manufacturer of the temperature probe for details on how
to activate the various functions on the temperature probe. The following instructions focus only on
the communication between the two devices.

Prerequisites

Ensure the analyzer has been paired to the temperature probe such as the TPI Model
337BT. See Section 2.16.3.

Procedure

1 Create a job or open Analyze from a route measurement point.

2 From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.
3. Usetheupand down arrow keys to select Temperature.

4 Press Enter.

The Analyze Setup screen appears.
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5.  Setthe following options as necessary.
Option Description
F4 Set Number For Non-Continuous mode, enter a value between 2 and 6,400 to set the
Points number of measurement samples to collect. For Continuous mode, the

analyzer overwrites the oldest data. See F8 Set Collection Mode. The
default is 2,000.

F5 Set Time Inc Enter a value between 0 and 60 to set the number of seconds between
each measurement. The defaultis 1.

F7 Tach Setup Not used

F8 Set Collection Select Continuous or Non-Continuous. Continuous collects the required

Mode number of points and continues collecting data while replacing the

oldest data with the newest data. Non-Continuous collects the required
number of points and stops. The default is Continuous.

F9 Set Alarm Level | Enter a value between 0 and 25,400 to set an alarm level for the
measurement. If the measurement exceeds the level, the analyzer
beeps until the acquisition stops or the signal drops back below the
alarm level. Enter 0 to disable the alarm. The default is 0.

F12 Input Setup Set Sensor Type for Input A to Temperature and set Sensor Config to
Bluetooth.

6.  PressEntertoinitiate data collection on the analyzer.

The analyzer waits to receive data from the temperature probe.

7. On the temperature probe, press and hold the trigger to display the instantaneous
temperature on the temperature probe’s display.

8.  Release the trigger when the desired number of measurements are collected on the
analyzer.

The analyzer locks on to the last reading transmitted. If the temperature was
fluctuating when releasing the trigger, the values displayed on the analyzer and
temperature probe may vary.

9. Press Enter to stop data collection.

A strip chart plot displays the temperature data.

10.  Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

6.9.12 Collect Cross Channel Phase data

Cross Channel Phase collects spectra to determine the phase shift and coherence
relationships between two sensor locations. Coherence compares two sensor signals and
determines if the vibration is related and confirms the quality of the data. A value near 1.0
indicates there is some cross vibration from other equipment.

Cross Channel Phase can monitor a single frequency or acquire full spectral plots.
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Note

Cross Channel Phase is not available on the single-channel analyzer.

Issue

Sensor location

Misalignment

Measure across a coupling.

Looseness/weakness Measure across mechanical interface.
Coherence One sensor on each machine.
Procedure
1 Create ajob.
2. From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.
3. Usethe up and down arrow keys to select Cross Channel Phase.
4 Press Enter.

6.
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The Analyze Setup screen appears.

Set the following options as necessary.

Option Description

F2 Set Spectra Set the Fmax, Fmin, and lines of resolution. See Section 6.7.1 and

Params Section 6.7.2.

F3 Set Freq In Single Frequency mode, enter a value between 0 and 80,000 to set the
phase frequency to calculate the cross channel phase and coherence. This
option appears in Single Frequency mode only. The default is 60 Hz.

F3 Set Average | In Full Spectrum mode, enter a value between 0 and 10,000 to set the

Count number of averages to collect. Enter 0 to collect data until you press Stop.
This option appears in Full Spectrum mode only. The defaultis 1.

F4 Set Window In Full Spectrum mode, select either the Hanning or Uniform window. See
Section 6.7.3. This option appears in Full Spectrum mode only. The default is
Hanning.

F5 Set Mode Single Frequency calculates the cross power phase relationship between the
channels at a frequency, and calculates a coherence value for this
relationship. In Full Spectrum mode, two or four channel spectral data is
collected with a specified number of averages and plots the phase,
coherence, as well as the spectral data for each channel. The default is Full
Spectrum.

F7 Tach Setup Set up the tachometer parameters. See Section 6.6.1.

F11 Ref Input

Select the input to use as your reference. If you disable the reference input
from the Input Setup screen, ??? appears until you press F11 Ref Input.

F12 Input Setup

Set up the input channels, the sensor type, and the units for the
acquisition type.

Press Enter to collect the data.
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One or more plots display the data.

7. PressF2 Next Response Input to display data for the next response, if you set up more
than two inputs.

8.  If necessary, press F8 Start to redo the measurement.

Note
You cannot store the data.

Collect Advanced Cross Channel data

The Advanced Cross Channel measurement is similar to a spectral measurement.
Advanced Cross Channel uses two or more channels to determine the phase difference
between the channels. You can see how one signal reacts to a known force applied
through the other channel, similar to an impact test. Use Advanced Cross Channel to
determine resonance, misalignment, phase imbalance, or looseness.

Procedure

1 Create a job.

2 From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.
3. Usethe up and down arrow keys to select Advanced Cross Channel.

4 Press Enter.

The Analyze Setup screen appears.

5. Setthe following options as necessary.

Option Description

F2 Set Spectra Params | Set the Fmax, Fmin, and lines of resolution. See Section 6.7.7 and
Section 6.7.2.

F3 Set Averaging Set the type of average to calculate. Enter a value between 0 and
10,000 to set the number of averages. See Section 6.7.4. The default is
1.

F4 Set Window Set the type of window to use. See Section 6.7.3.
F6 Plot Setup Set the types of plots to display during and after data collection.
F7 Tach Setup Set up the tachometer parameters. See Section 6.6.1.

F8 PeakVue Demod Enable or disable PeakVue or Demodulation. See Section 6.7.5.

F9 Set Trigger Select the type of trigger to use to start the measurement. See
Section 6.7.6.

F11 Ref Input Select the input to use as your reference. If you disable the reference
input from the Input Setup screen, ??? appears until you press F11 Ref
Input.

F12 Input Setup Set up the input channels, the sensor type, and the units for the

acquisition type.
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6. Press Enter to collect the data.

One or more plots display the data.

7. PressF2 Next Response Input to display data for the next response, if you set up more
than two inputs.

8.  Press F9 Store Data to save the data to a route or a job, or press F8 Start to redo the
measurement.

Impact test

Impact testing lets you identify resonant frequencies, measure stiffness, and determine
system response. Impact tests are also used in modal analysis. An impact test can find
structural cracks and measure the dynamic stiffness of a structure.

To measure the resonant frequency, hit the equipment with an impact hammer. A
frequency near the resonance takes longer to decay than other frequencies, and the
equipment “rings” at the resonant frequency. Use the analyzer to analyze the ringing
frequency that corresponds to the resonant frequency.

Bump tests and Impact tests

The analyzer has two bump test Analysis Experts and an Impact mode in Manual Analyze. Both
the bump tests and impact tests help confirm resonance and remove background
vibration. The Impact test is different from a bump test in the following ways:

. Requires a two or four channel measurement
. Allows a Force/Exponential window
. Requires an impact hammer while bump tests use a normal hammer

. Displays additional plots

. Lets you export data to ME'scope VES™ for animation
Hammers

Most impact tests require an impact hammer that provides from 500 to 1,000 pounds of
force into the structure. By default, the impact hammer is not automatically set up in
Analyze. You must go to the Input Setup screen and configure the hammer before collecting
data.

The hammer tip affects the amount of force input into the test structure. The hammer tip
can control the frequency range. A very soft tip has most of the force, at a higher
amplitude, concentrated in the lower frequency range. Use a soft tip when you suspect
lower frequency resonance. A very hard hammer tip causes a lower amplitude input force
into the structure, but over a greater frequency range. Use the harder tips when you
suspect higher frequency resonances.

Single channel vs. multi-channel

A single-channel measurement can only record the impact and identify the resonant
frequency (or frequencies) of a structure. Use a multi-channel measurement to measure
the amplification of a resonant frequency, determine stiffness and damping, and confirm
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the recorded frequency is a resonance and no other background vibration. A multi-channel
measurement records the amount of force applied with an instrumented impact hammer
on one channel and records the response on a second channel.

For the Impact test, you can use the triaxial accelerometer and one input for the impact
hammer. This allows you to do one impact and collect all three measurement directions,
which makes data collection faster.

Impact testing and modal analysis

Impact testing identifies resonant frequencies. If you perform the impact tests at enough
points, the modal analysis software can use the data to animate the structure. The
animation lets you see how the structure vibrates at each of the resonant frequencies.

Complete a modal analysis experimentally or numerically. Finite Element Analysis (FEA) is a
numerical method of modal analysis. Experimental Modal Analysis (EMA) is often done
using modal analysis software that lets you see the modes of vibration at each of the
resonant frequencies measured during the impact tests.

You need only a few measurement points to identify resonant frequencies. Modal analysis
often involves 10 or more measurement locations measured horizontally, vertically,
and/or axially.

Impact plots

When you display impact plot data, use the F2 Next Response Input key to switch between
other inputs. Waveform plots for Impact acquisitions show the shape of the Force/
Exponential window used when calculating the spectrum. The shape of the Force/Exponential
windows are calculated using the Start, Width, Taper, and Decay values you set up. See
Section 6.7.3. This shape makes sure the window setup values are correct. The amplitudes
of the window overlays are not scaled to the plot. Only the general shape of the window as
it relates to the waveform data in time is important. The window overlays are shown by
default during live-time plotting. You can clear these from the plots.
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Figure 6-4: Impact waveform with window overlays
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Run an Impact test

Note

Impact mode is not available on the single-channel analyzer. Use the Spectra mode or the Bump Test
Analysis Experts for the single-channel analyzer.

Use the Impact test to measure the relationship between channels. You can use the triaxial
accelerometer and one input for the impact hammer. This allows you to do one impact
and collect all three measurement directions, which makes data collection faster.

Prerequisites

. Ensure you have the properimpact hammer.

. Attach the impact hammer and one or more accelerometers. Ensure you set up the
hammer and accelerometers in the Input Setup menu.

. Place the accelerometer on the equipment using a stud or magnetic mount.

Procedure

1.  Createajob.
2. From the Analyze main menu, press F1 Manual Analyze > F1 Set Analyze Mode.
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3. Usethe up and down arrow keys to select Impact.

4. Press Enter.

The Analyze Setup screen appears.

5. Setthe following options as necessary.
Option Description
F2 Set Spectra Set the Fmax, Fmin, and lines of resolution. See Section 6.7.1 and
Params Section 6.7.2.
F3 Set Average Set the number of averages. These indicate the number of times you
Count impact the machine. The defaultis 4.
F4 Set Window Select Force/Exponential or Uniform. Force/Exponential is recommended. See
Section 6.7.3. The default values are 7%, 10%, 10%, and 20%.
F6 Plot Setup Set the type of plots to display during and after data collection.
F7 Tach Setup Set up the tachometer parameters. See Section 6.6.1.
F9 Set Trigger Select the type of trigger to use to start the measurement. See

Section 6.7.6.

F12 Input Setup

Configure the impact hammer and accelerometer. The hammer is not
set up by default. The analyzer lists the hammers by their part numbers,
but you can select Generic to define the configuration manually. If you
use the triaxial accelerometer, the hammer is on input D. For the impact
hammer, turn Sensor Power on for the hammer and set the data units.

6. Press Enter to start the measurement.

The blue LED on the front of the analyzer flashes, and the analyzer beeps until you
impact the machine.

7. When prompted by the analyzer, strike the equipment with the impact hammer 2 to
4 feet away from the sensor.

The analyzer automatically checks and adjusts the scaling.

Review the waveform data and accept or reject the data.

Continue to strike the equipment when prompted, until the last average is

collected.

The data plot displays when all data is collected.

6.10 Listen to live vibration data in Analyze

After you pair and connect to a Bluetooth device, you can listen to live vibration data with
headphones. See Section 2.16.4. Use the Listen To Live Data option from Analyze main menu
or from one of the following Analysis Experts:

. High Frequency Analysis

MHM-97432 Rev 10

159



Analyze and Advanced Analyze

160

. High Resolution Analysis

. Bearing/Gear Analysis—PeakVue

. Low Frequency Analysis—SST
. Coast Down Peak Hold

. Order Tracking

. Synchronous Analysis

Note

The audio is not stored or recorded.

Prerequisites

To listen to vibration from an Analysis Expert, you must have the Analysis Experts help text
enabled. See Section 6.8.2.

Procedure

1. From the Analyze main menu, do one of the following:

e Press F3 Listen To Live Data.

* Select an Analysis Expert, and press F6 Listen To Live Data.

» Display a waveform or spectrum plot, and press F3 Listen To Live Data.

The Bluetooth Listener screen appears. You are now listening to the vibration signal.

Note

The Home key is disabled while you are listening to data.

2. Setup the following options as necessary.

Option

Description

F1 Volts Accel

Select the audio to come from the acceleration input or the volts input.
The default is the input for the active measurement point when you
selected Listen To Live Data.

F2 Input Select the input you want to listen to by selecting input A, B, C, or D. The
defaultis the input for the active measurement point when you selected
Listen To Live Data.

F4 Acquire Data | Begin collecting data.
Note
If you selected Listen To Live Data from the Analyze main menu or a plot
screen, F4 Acquire Data is not available.

F6 Test Headset | Play a test sound to verify the Bluetooth connection to the headphones.

The analyzer generates a test sound for several seconds.
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Option Description

F7 Filter Enable | Enable or disable the filter option you select for the F8 Filter option.

F8 Filter Set the filter for the audio signal. You can select Bandpass, Highpass, or
Lowpass.

F9 Cutoff Select the frequency range for the filter type you chose for F8 Filter.

F10 Gain Increase the amplitude of the audio signal before broadcasting the signal

to the headphones. The signal gain affects the volume. You can also use
the up arrow key.

F11 Gain Decrease the amplitude of the audio signal before broadcasting the signal
to the headphones. The signal gain affects the volume. You can also use
the down arrow key.

F12 Stop or F12 | Stop or start broadcasting the audio to the headphones.

Start
6.11 Redo a measurement in Analyze
1. From Manual Analyze or an Analysis Expert, select the desired measurement.

2. Press Start or Enter.

The analyzer collects new data.

6.12 Store data to a route or an Analyze job

Unlike other programs on the analyzer, Analyze requires you to manually save the data
after a measurement completes. Other programs save data automatically.

Procedure
1. After the measurement completes and the plot displays, press F9 Store Data.

If you opened Analyze from a route point, the data is saved to the route.

2.  Tosavethe datatoajob, select or add a measurement in the job on the Current Job
screen.

3. Press F8 Store Data to Meas.

The measurement is labeled with the date, time, and type of measurement.

6.13 Review previously collected data in Analyze

Review Data shows the last data collected even if that data has not been stored. This data is
in the temporary memory and will be overwritten when new data is collected.
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Procedure
1. From the Analyze main menu, press Review Data.

The Review Data screen appears.

2. Selectan option.

Option Description

F1 View Last Waveform | View the last waveform data collected in the current or another job.

F2 View Last Spectrum | View the last spectrum data collected in the current or another job.

F3 View Last PkPhase @ View the last Peak and Phase data collected in the current or another
job.

F4 View Last Zoom View the last zoom data collected in the current or another job.

F5 View Last StripChart | View the last strip chart data collected in the current or another job.

F6 View Last Cascade | View the last cascade data collected in the current or another job.

3. Press Back to return to the Analyze main menu screen.

6.14 Print an Analyze plot to AMS Machinery
Manager

Prerequisites

. Set the connection type on the analyzer and in AMS Machinery Manager.

. On the analyzer, press Home > ALT > General Setup > F6 Set Print Mode and ensure the
default print mode is Send to PC.

Procedure

1. Usethe appropriate cable to connect your analyzer to a computer where AMS
Machinery Manager is installed, if you are using a wired connection.
In AMS Machinery Manager, open Data Transfer.

On the analyzer, display the plot after collecting the data or from the Review Data
option.

4, Press F7 Print Plot.

The plot appears in AMS Machinery Manager. You can save the plot as an image file
and send it to a local printer or save it to your computer.

6.15 Print an Analyze plot to a memory card

You can save a plot to a memory card if you inserted a card into the analyzer. See
Section 2.15.1 for more information on inserting a memory card.
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Prerequisites

On the analyzer, press Home > ALT > F2 General Setup > F6 Set Print Mode and ensure the
default print mode is set to Store as BMP on CARD or Store as JPG on CARD.

Procedure
1. Display your plotin Analyze.

You can press F2 Review Data on the Analyze main menu, or collect data and view the
plot.

Press F7 Print Plot.
Enter up to 8 characters for a file name.

Press Enter.

The analyzer begins creating and saving the file to the memory card. The progress is
displayed on the screen.

6.16 Reset Analyze defaults

The analyzer resets the measurements, sensor, and tachometers setups and deletes any
unsaved data.

Procedure

1. From the Analyze main menu, press ALT > F12 Reset Analyze.
2. Press Enter.

MHM-97432 Rev 10 163



Analyze and Advanced Analyze

164 MHM-97432 Rev 10



Advanced Laser Alignment

7 Advanced Laser Alignment

Topics covered in this chapter:

e Basic and Advanced Laser Alignment Application overview
e Setup the laser and sensor

*  Manage jobs

e Setthejob parameters

*  Horizontal alignment

. Vertical alignment

. Straightness measurements

*  Plots

. Transfer alignment jobs

7.1 Basic and Advanced Laser Alignment
Application overview

The AMS 2140 Basic and Advanced Laser Alignment Applications enable you to perform
horizontal machine alignment. In addition, the Advanced Laser Alignment Application
adds advanced options for horizontal alignment along with new applications for vertical
machines and straightness measurements. The Basic Laser Alignment Application is similar
to the Basic mode available in the Advanced Laser Alignment Application. See Section 7.4.1
for more information on the Basic and Advanced modes. Alignment is done with the help
of the sensALIGN® laser and sensor (Emerson P/N A8240).

The horizontal alignment feature is used to acquire and display alignment data for
machines where the machine moves are done at the machine feet. See Section 7.5 for
more information on performing horizontal alignment.

The vertical alignment feature is used to acquire and display alignment data for machines
where the machine moves are done at the machine flange (such as C-face mounted
motors). A typical machine configuration for vertical alignment is one machine
component mounted on another and bolted together at a flange. See Section 7.6 for more
information on performing vertical alignment.

The straightness feature is used to determine surface profiles such as measuring the
levelness of a motor baseplate. The straightness feature can also be used to check the
crown of rolls used in a rolling application. See Section 7.7 for more information on
performing straightness measurements.
To use the Advanced Laser Alignment Application:
1. Setup thelaser and sensor.

a. Mount the brackets.

b. Attach the laser and sensor onto the brackets.
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. Turn on the laser and sensor.

C

d. Adjust the laser beam.

e. Enable the Bluetooth radio in the analyzer.
f. Pairthe sensor.

2.  Createajob and set up job parameters.

a. Create an alignment job and specify whether it is a horizontal, vertical, or
straightness job.

b. Setthejob parameters.
3. Acquire alignment or straightness data.

a. Sweep or move the laser and sensor to get alignment data or straightness

measurements.
4,  Review required machine moves and if necessary, make adjustments to the
machine.
5.  If necessary, acquire alignment or straightness data again and make adjustments to
the machine.

You can create alignment jobs and transfer them to AMS Machinery Manager for storage
and analysis.

This chapter only covers the Advanced Laser Alignment Application.

Alignment overview

To achieve ideal machine alignment, the shaft centerline of one machine element (such as
a motor) must coincide with the centerline extension of another machine shaft (such as a
pump) during operation. In more complex applications, three or more elements may be
aligned in a train.

Misalignment can occur both horizontally and vertically. The two components of
misalignment are angular and offset. Most misaligned machines have a combination of
offset and angular misalignment. See Figure 7-1 for the different types of alignment
conditions. Correcting misalignment involves aligning the shafts vertically and
horizontally.
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Figure 7-1: Alignment conditions
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Poor shaft alignment can cause problems such as bearing failure, shaft deflection fatigue,
seal leakage and failure, coupling failure, overheating, excessive energy consumption,
excessive machine vibrations, among others. Proper machine alignment results in less
downtime, increased bearing life, lower energy costs, extended coupling life, and lower
maintenance costs.

Properly aligning machine shafts involves at least the following steps:

1. Preparation and setup—inspecting for soft foot, base integrity, pipe strain, and
knowing the acceptable tolerance levels. See Section 7.1.2.

2. Misalignment measurement—measuring the amount and direction of
misalignment.

3. Calculation of corrective moves.

4.  Movement of the equipment within preset tolerances.

5. Storage and documentation of data for future alignment jobs.

7.1.2 Pre-job preparation and setup

1. Before starting any alignment job, review the history of alignments performed on
the machines.
Were there any special problems found during the previous alignment; if so, what
were they (soft foot, piping strain, coupling problems, etc.)? How well was the
machine aligned and who performed the alignment? Answering these questions
along with having a predefined job setup reduces the pre-job preparation time and
decreases the total time to perform the alignment.

2. Before proceeding with alignment measurements, ensure your machines are

mounted on the base, or foundation, with no soft foot condition present.
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Uneven height of the base surface, dirt or corrosion under the feet, or other
irreqularities can all cause the machine to be supported unevenly: a condition
known as “soft foot.” Soft foot problems can place stress on the machine when the
anchor bolts are tightened. In addition to preventing proper machine alignment,
extreme soft foot conditions can actually cause damage to the machine (warped or
cracked feet, etc.).

Two major reasons for correcting soft foot are (1) to avoid continuous realignments
due to differing machine foot positions and (2) to remove the stress and enable the
machines to operate at their best. All machines should be checked for soft foot, not
just the machine being moved.

Use proper foundation.

On new installations, allow foundation concrete to cure sufficiently before installing
your machines. Normally, you should not mount machines directly on the
foundation. Baseplates usually provide more stability. Also, to make future
alignments easier, place a set of high-quality (i.e. stainless steel) pre-cut shims
under each foot. They should be at least 1/8 inch (3 mm) thick.

Properly select and install coupling.

The alignment system is not affected by axial float, and the effects from torsional
play (backlash) in the coupling are minimal. However, ensure the coupling is
properly installed and not in such a poor condition that it adversely affects the
alignment process. Also, Emerson recommends (while alignment is being
performed) that you eliminate torsional play by rotating the driving machine in the
same direction that it normally operates. If necessary, put a drag on the driven end
to prevent gravity overswing.

Minimize pipe strain.
Excessive pipe strain can create serious problems and should be corrected before
attempting machine alignment. Ensure pipes are fitted correctly and, if necessary,

obtain flexibility. In some cases, stationary pipes fitted directly to the machine can
cause machine movement as they heat up (thermal growth).

Ensure the grouting is of suitable material with no voids or cracks.
Ensure the baseplate is clean, rigid, and properly designed.

Ensure the machinery element supports have no cracks and are tight.

7.1.3 Open or close the Advanced Laser Align application

1.
2.
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To open the program, press F10 Adv. Laser Align on the Home screen.
To close the program, press ALT > F7 Exit Laser Align.

MHM-97432 Rev 10



Advanced Laser Alignment

7.1.4 Laser Align Application main menu

The horizontal alignment, vertical alignment, and straightness measurements are three-
step processes. The Laser Align Application main menu lets you monitor the progress of an
alignment job. An X marks a completed step.

Figure 7-2: Laser Align Application main menu—Advanced horizontal alignment job
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e Laser Align Application

mHorizontal Alignment Manual 4 Pt~
=Job ID: Job8 Moves: 0=
™ Equipment: Notes: O
i@ Enter Dimensions [ 1
™ Sweep Heads [ 1
— Move Machine [ 1
ALIGNMEMNT HELPER.:
Use this function to enter machine|dimensions required Select ]
to calculate machine moves. Sensor

An alternate (ALT) screen includes additional options. The ALT screen varies for horizontal and
vertical alignment and for straightness measurements.

Icon indicating that this is a Bluetooth-only application.
The alignment mode (horizontal, vertical, or straightness).
The identifier for the job.

The identifier for the equipment.

Enter machine dimensions for the machines being aligned.

Acquire data required to determine the alignment condition of the machines. For straightness
measurements, this is labeled Acquire Data.

View machine moves required to bring the machines into alignment. For straightness
measurements, this is labeled Surface Profile and it is where you can review the surface profile of
the machines.

View helpful information regarding the highlighted step or the active screen. You can also view
additional helpful information about the active screen by pressing the Help button twice.
Choose which Bluetooth sensor to communicate with.

The number of notes assigned to the job.

The number of data acquisitions for the job.

The alignment method for the job. This is blank for straightness measurements.
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ALT1 keys

Option Description

F1 Intentionally blank.

F2 Intentionally blank.

F3 Enter machine dimensions for the machines being aligned.

Horizontal alignment—If thermal growth is enabled, enter thermal growth
information. This is available only in Advanced mode.

Vertical alignment—Define the flange type, the number of bolts, and bolt
pattern diameter.

F4 Acquire alignment data using the alignment method defined for the job.
Horizontal alignment—If the foot pre-check option is enabled, check for soft
foot. This is available only in Advanced mode.

F5 View machine moves required to bring the machines into alignment.

If an alignment correction is necessary and requires a live move, do the
adjustment from this step.

F6 Intentionally blank.

F7 Intentionally blank.

F8 Intentionally blank.

F9 Intentionally blank.

F10 Intentionally blank.

F11 Intentionally blank.

F12 Select Sensor | Choose which Bluetooth sensor to communicate with.

The list is populated with Bluetooth devices already paired with the analyzer.
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ALT2 keys—horizontal alignment

Figure 7-3: ALT2 keys—horizontal alignment

m %  Laser Align Application
Job Job Mode: Left: Laser
Mode Advanced Right: Sensor

Left: Motor Job
Right: Pump Manager

Auto Sweep Thermal Growth:

Mode: Standard At Feet
Foot Pre-Check:

Soft Foot
Live Move:

Vertical /Horizontal
olerancel{i ]s1=F Enable Alert: ®
Type .
P Standard Review Results: ®
Option Description
F1 Notes Create, add, or remove notes from an alignment job or the analyzer.

Notes can be saved with the job to help you remember important
information about a machine.

F2 Job Mode Select Advanced or Basic.

F3 Machine Config Select the machine components for the alignment job.

F4 Laser Align Method | Select the alignment method.

This is intentionally blank when the job mode is set to Basic. Manual 4
Point is the only alignment method available in Basic mode.

F5 Intentionally blank.

F6 Tolerance Type Select Standard or Jackshaft tolerance.

F7 Exit Laser Align Exit the Laser Align Application and return to the Home screen.
F8 Head Config Specify or view the placement of the laser and sensor.

This is also where you can check the status of the laser and sensor.
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Option Description
F9 Job Manager Perform job-related tasks such as creating, activating, copying, or editing
ajob.

This is also where you can select the Connect for Transfer button that
enables you to transfer jobs between the analyzer and the PC.

F10 Job Flow Select optional parameters to include as part of the current alignment
job. This is available only in Advanced mode.

Parameters include thermal growth, foot pre-check, live move
orientation, live move alerts, and an option to review alignment results.

F11 Print Job Print a summary report of the alignment job to AMS Machinery Manager
or to a memory card inserted into the analyzer.

F12 Job Reset Reset the job data by clearing all stored data, loading default values, or by
loading default tolerance values.

ALT2 keys—vertical alignment

Figure 7-4: ALT2 keys—vertical alignment
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Option

Description

F1 Notes

Create, add, or remove notes from an alignment job or the analyzer.
Notes can be saved with the job to help you remember important
information about a machine.

F2 Machine Config

Select the machine components for the alignment job.

F3 Set Angle Advance | Define the fine and coarse incremental adjustments to be applied to the
angular position of the laser fixtures during data acquisitions and live
move operations.

F4 Set Mode Select Standard or Averaging mode of operation.

Standard is most often used for vertical alignments.

In Standard mode, the current reading is obtained directly from the laser
fixtures. In Averaging mode, multiple data sets are sampled to reduce the
noise by averaging the last 20 acquired readings.

F5 Set Sample Rate Set the number of samples to average to generate a single reading. You
can choose from 1-25 samples. 2 is the default.

F6 Intentionally blank.

F7 Exit Laser Align Exit the Laser Align Application and return to the home screen.

F8 Head Config Specify or view the placement of the laser and sensor.

This is also where you can check the status of the laser and sensor.
F9 Job Manager Perform job-related tasks such as creating, activating, copying, or editing

ajob.
This is also where you can select the Connect for Transfer button that
enables you to transfer jobs between the analyzer and the PC.

F10 Review Results

Enable reviewing of alignment results.

F11 Print Job

Print a summary report of the alignment job to AMS Machinery Manager
or to a memory card inserted into the analyzer.

F12 Job Reset

Reset the job data by clearing all stored data, loading default values, or by
loading default tolerance values.
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ALT2 keys—straightness

Figure 7-5: ALT2 keys—straightness

Laser Align Application

Left: Laser Head
Right: Sensor Config

Job
Manager

Mode: Standard

Rate: 2
Option Description
F1 Notes Create, add, or remove notes from an alignment job or the analyzer.

Notes are saved with the job to help you remember important
information about a machine.

F2 Intentionally blank.
F3 Intentionally blank.
F4 Set Mode Select Standard or Averaging mode of operation.

Standard is most often used for acquiring straightness data.

In Standard mode, the current reading is obtained directly from the laser
fixtures. In Averaging mode, multiple data sets are sampled to reduce the
noise by averaging the acquired readings.

F5 Set Sample Rate Set the number of samples to average to generate a single reading. You
can choose from 1-25 samples. 2 is the default.

F6 Intentionally blank.

F7 Exit Laser Align Exit the Laser Align Application and return to the home screen.

F8 Head Config Specify or view the placement of the laser and sensor.

This is also where you can check the status of the laser and sensor.
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7.2

7.2.1
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Option Description
F9 Job Manager Perform job-related tasks such as creating, activating, copying, or editing
ajob.

This is also where you can select the Connect for Transfer button that
enables you to transfer jobs between the analyzer and the PC.

F10 Intentionally blank.
F11 Intentionally blank.
F12 Job Reset Reset the job data by clearing all stored data or by loading default values.

Set up the laser and sensor

Laser and sensor overview

The laser and sensor communicate via Bluetooth with the analyzer.

The laser and sensor have a similar appearance and are differentiated by the color of their
sliding dust caps—yellow for the laser and red for the sensor. To turn on the laser and
sensor, briefly press and hold the on/off button.

Terminology

The following terminologies are used throughout this document:

Term Meaning

Laser Refers to the laser head (yellow dust cap)

Sensor Refers to the sensor head (red dust cap)

Laser fixtures Refers to both the laser and sensor heads
The laser

The laser beam is adjusted during set-up by changing its vertical and horizontal angles
using the position thumbwheels, so that the beam strikes the sensor lens perpendicular to
the lens surface.

A WARNING!

. Do not stare into the laser beam when the laser is turned on. The semiconductor laser
diode emits a ray of red light (wavelength 635 nm) that is visible where it strikes a
surface. The Class 2 laser beam is emitted with a diameter of approximately 5 mm
(3/16").

. Do not insert any optical devices into the beam path.
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The laser is water and dust resistant (IP 65). The internal optics and electronics are
internally sealed, preventing possible contamination.

Figure 7-6: The laser

Vertical beam position Beam active LED
thumbwheel (yellow)

Clamping lever (depicted

Battery status LED here in the ‘open’ position)

Clamping lever stopper (positioned on
the rechargeable battery)

\\ On/off button

Sliding dust ———e
cap (yellow)

Laser aperture

7 Horizontal beam position
/ thumbwheel (yellow)

Charger socket
(shown covered)

The sensor

The sensor contains two position detectors that measure the exact position and inclination
of the laser beam as the shafts are rotated.

Bluetooth technology is integrated into the sensor for wireless transmission of
measurement data to the analyzer.
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Figure 7-7: The sensor

the rechargeable battery)

Bluetooth communication LED — Clamping lever (depicted here in

Battery status LED —— Clamping lever stopper (positioned on
| the 'open’ position)
E

LED (four in number)

/\ Laser beam adjustment

On/off button

Sliding dust cap (red)

Charger socket (shown covered)

7.2.2 Mount the brackets

Mount the brackets on opposite sides of the coupling on either the shafts or on the solid
coupling hubs, and both at the same rotational position.

Prerequisites

To obtain the highest possible measurement accuracy and to avoid damage to equipment:
. Ensure the brackets fit solidly onto their mounting surfaces.

. Do not use self-constructed mounting brackets, or modify the original bracket
configuration. For example, do not use support posts longer than those supplied
with the bracket.

. Choose the shortest support posts that will allow the laser beam to pass over or
through the coupling.

Note

Refer to Figure 7-8 for detailed illustrations on how to mount the brackets. The numbers in the figure
correspond to the numbers in the following steps.
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Figure 7-8: Mount the brackets

Procedure

Insert the support posts into the bracket.

Fasten the support posts in place by tightening the hex screws on the sides of the
bracket frame.

Place the bracket on the shaft or coupling, wrap the chain around the shaft and feed
it through the other side of the bracket. If the shaft is smaller than the width of the
bracket frame, insert the chain from the inside of the bracket. If the shaft is larger
than the bracket width, insert the chain into the frame from the outside.

Catch the chain loosely on the anchor peg.
Turn the bracket thumbscrew clockwise to tighten the assembly onto the shaft.
Clip the loose end of the chain back onto itself.

The bracket should now be tight upon the shaft. Do not push or pull on the bracket
to check because this could loosen its mounting.

To remove the brackets, turn the thumbscrew counter-clockwise, and then remove
the chain from its anchor peg.

Note

The compact chain-type brackets cover most situations, but in cramped or special cases, other types
of brackets may be required.

7.2.3 Mount the laser and sensor

Horizontal alignment—Mount the laser on the support posts of the bracket fixed on the
shaft of the left machine (usually the reference machine), and the sensor on the support
posts of the bracket fixed on the shaft of the right machine (usually the moveable
machine)—as viewed from a normal working position.
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Vertical alignment—Mount the laser and sensor on either side of the coupling (just like in
horizontal machines), with the laser on the shaft of the machine designated as stationary.

Procedure

1.

Before mounting the laser and sensor, ensure that the yellow clamping levers are in
the open position by pointing them to the front of the laser and sensor as shown in
Figure 7-9. This enables the laser and sensor to slide onto the support posts.

Figure 7-9: Clamping levers

Clamping levers in
the open position

Q

L
Clamping levers in the open Locking the clamping
position allows the levers by pushing them
laser or sensor to slide onto against the stoppers fixes
the support posts. the laser or sensor

onto the supports posts.

Fix both the laser and sensor onto the respective support posts by locking the yellow
clamping levers. Lock the levers by pushing them backwards until they rest on the

stoppers. Ensure the laser beam can pass over or through the coupling and is not
blocked.

Note

Both the laser and sensor should be at the same height, as low as possible, yet just high

enough for the beam to clear the coupling flange. They should also visually appear to be
rotationally aligned to each other.
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Figure 7-10: Horizontal alighment

Mount just high enough

Clamping leverin the to clear coupling

lock position

Sensor
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Figure 7-11: Vertical alignment

3. Make final adjustments, loosening the brackets slightly if necessary, then rotating
them and re-tightening.
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7.2.4

7.2.5
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Turn on the laser and sensor

1. Locate the on/off button on the laser or sensor.
2. Briefly press and hold the on/off button to turn on the laser or sensor.

Adjust the laser beam

1. Turn on the laser and sensor.

2. With the sensor lens covered, let the laser beam strike the center of the sensor dust
cap.

3. Slide the sensor dust cap to open the lens.

Observe the four laser beam adjustment LEDs on the sensor while adjusting the laser
beam using the vertical and horizontal beam positioning thumbwheels on the laser.

Use the thumbwheels to adjust the horizontal and vertical laser beam angles.

5.  Continue with the adjustment until all four laser beam adjustment LEDs on the
sensor are blinking green once every second.

a. Ifthelaser beam adjustment LEDs on the sensor are blinking green twice every
second, the angle at which the laser beam enters the sensor is correct, but an
offset is present. Eliminate the offset by sliding back the sensor dust cap to cover
the lens, then loosen the chain type bracket supporting sensor, and move the
sensor sideways. At the same time, release the sensor clamping levers and move
the sensor upwards and downwards until the laser beam is centered on the dust
cap.

A CAUTION!

During this adjustment, do not touch the laser.

b. Slide the sensor dust cap to open the lens and check the blinking of the four laser
beam adjustment LEDs. If all four are blinking green once every second, then the
laser beam is correctly centered on the sensor.

Laser beam adjustment LEDs

The four laser beam adjustment LEDs on the sensor provide additional help when adjusting
the laser beam position.

The laser beam adjustment LEDs indicate the angle and position at which the laser beam
enters the sensor. The laser beam adjustment LEDs blink either red or green depending on
the angle at which the laser beam strikes the sensor. Green indicates a small angle while
red indicates a large angle that must be corrected before beginning measurement.
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Figure 7-12: Laser beam adjustment LEDs

All four LEDs blink red every
second when the laser beam
enters the sensor with a large
angular deviation and offset.

When one or more LEDs blink
red every second, the laser
beam is entering the sensor
with a large angular deviation
that must be corrected.

When all four LEDs are
blinking green twice every
second, the laser beam is
entering the sensor without an
appreciable angular deviation.
In this case, only the offset
needs to be corrected.

Activity

Laser LED status

Turning on the sensor

All four LEDs light up red and then continue to
blink every two seconds

Laser beam striking the dust cap (laser off)

All four LEDs blink red every second

Laser beam entering sensor with a large angular
deviation

One or more LEDs blink red every second

Laser beam entering sensor with little or
negligible angular deviation but with an offset

All four LEDs blink green twice every second

Laser beam entering sensor with neither

appreciable angular deviation nor offset

All four LEDs blink green every second

7.2.6
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Pair the sensor

For the laser fixtures to communicate with the analyzer, you must first pair the sensor.

Bluetooth radio is integrated into the sensor.

Prerequisites

. Ensure the sensor is close to the analyzer (within 30 feet) and is turned on.
. Enable the Bluetooth radio in your analyzer. See Section 2.16.1.
Procedure

1. Press Home > F5 Comm Setup > F7 Bluetooth Setup.

2. If more than one device is listed, use the up or down arrow keys to select the sensor.

3. Press F7 Pair to pair the sensor.
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7.2.7 Check the status of the laser fixtures

Prerequisites

Ensure the laser and sensor are mounted on the machines, turned on, and the sensor is
paired with the analyzer.

Procedure

1. Activate an alignment job.

2. From the Laser Align Application main menu, press ALT > F8 Head Config > F5 Check
Head Status.

This displays the status of the laser fixtures.

Figure 7-13: Alignment head status

o Alignment Head Status
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Rate Adjust laser
] ] angle until all
0 -EECY | Rate: 2 foilr | EDS are
Sample green.
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Laser and sensor placement, battery, temperature, and angular position information
for the laser and sensor are shown on the upper half of the analyzer screen.

The bottom half of the analyzer screen shows position data (vertical and horizontal)
for the laser and sensor, the sample rate, and an image of the sensor head showing
the status of the laser beam adjustment LEDs.

Optionally, you can do the following:

a. Press F1 Show Versions to show manufacturing dates, firmware version, and
hardware version information for the laser and sensor.
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b. Press F3 Show Numbers to show numbers instead of bar graphs for the status of
the battery and temperature for the laser and sensor.

c. Press F5 Increase Sample Rate to increase the current sample rate or press F6
Decrease Sample Rate to decrease the current sample rate.
The sample rate can be from 1 to 25.

d. If the alignment method for horizontal alignment is Manual 4 Point, press ALT >
Hide Angle to remove angular readings from the display.

7.2.8 Change the laser and sensor placement

Change the laser and sensor placement on the analyzer to reflect your current laser and
sensor setup.

Procedure

1. Activate an alignment job.
From the Laser Align Application main menu, press ALT > F8 Head Config.

Press F2 Toggle Head Config to select where to position the laser and sensor (left or
right for horizontal alignment jobs and straightness measurements, and up or down
for vertical alignment jobs).

For horizontal alignment, you can change the placement of the laser and sensor only
in Advanced mode.

4. Press Enter.

7.2.9 Charge the laser or sensor
1. Remove the cover from charger socket on the laser or sensor.
2. Insertthe chargerinto the charger socket of the laser or sensor and plug the other

end to a power outlet.

Figure 7-14: laser[sensor charger
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7.2.10

7.3

7.3.1
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The battery status LED on the laser or sensor lights steady green when the battery is
fully charged. See the following table for more information.

(in operation)

hours

Activity Battery status LED—Laser Battery status LED—Sensor
Charging Blinks green when the battery is charging

Lights steady green when fully charged

Lights red when a failure occurs during charging
Switched on Lights up green for 3 seconds when battery run time is greater than 10

Blinks green every 3 seconds when
battery run time is between 5-10
hours

Blinks green every 3 seconds when
battery run time is between 1-5
hours

Blinks red every 3 seconds when
battery run time is between 1-5
hours

Blinks red every 3 seconds when
battery run time is insufficient for
longer measurements

Blinks red constantly when battery run time is less than 1 hour

Update the sensor firmware

If the firmware file is the same version as firmware installed on the sensor, the option to
update the firmware is not available.

Prerequisites

Ensure the sensor is turned on and paired with the analyzer.

Procedure

From the Laser Align Application main menu, press ALT > F8 Head Config > F5 Check Head
Status > F1 Show Versions > F7 Update Sensor Firmware.

Manage jobs

Job Manager

From the Job Manager screen, you can perform job related tasks such as creating, editing,
deleting, transferring, copying, and activating jobs.

To go to the Job Manager screen, press ALT2 on the Laser Align Application main menu and

press F9 Job Manager.
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Figure 7-15: Job Manager

Option

Description

F1 Create New Job

Create a new alignment job.

F2 Change Location Change the memory location where jobs are stored.
This key is active only if an external memory card is installed on the
analyzer.

F3 Edit This Job Edit parameters of the currently highlighted job.

F4 Select/Unselect

Select or unselect a highlighted job.

Pressing this key places/removes a checkmark on the left of the selected
job.

F5 Select/Unselect All

Select or unselect all jobs in the list.

Pressing this key places/removes checkmarks on the left side of all the
jobs on the list.
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7.3.2
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Option

Description

F6 Delete Selected Jobs | Delete selected jobs.

This is active only when you have previously selected jobs to delete using
the Select/Unselect or the Select/Unselect All keys.

A CAUTION!

Use caution when using this key. Once a job is deleted, all data
acquired for that job will also be deleted.

F7 Connect for Transfer | Transfer jobs to and from the PC. In addition to jobs, alignment

tolerances can also be transferred from the PC to the analyzer.
This option is not available for Basic horizontal alignment jobs.

F8 Copy Job Create a copy of the highlighted job.

You can choose to copy the job with or without the acquired data. The
highlighted job is copied and assigned the next available number.

F9 Activate Job Activate the highlighted job and return to the Laser Align Application

main menu where you can perform the three-step alignment process.
Job Up and Down Use the Job arrows to scroll through the list of jobs one at a time.
arrows

These keys are active only if there is more than one job present.

Create an alignment job

1.

From the Laser Align Application main menu, press ALT > F9 Job Manager.

The Job Manager screen is displayed.

Press F1 Create New Job.

Optionally, you can enter more information about the job.

a. PressF2 Edit Job ID, enter a unique ID to identify the job and press Enter.

Press F3 Edit Equip ID, enter the equipment ID to identify the equipment being
aligned and press Enter.

Press F4 Edit Equip Desc, enter an equipment description to add additional
information on the equipment being aligned and press Enter.

. Press F5 Edit Area, enter an area description to identify the location of the

equipment being aligned and press Enter.

Press F6 Edit Coupling Number, enter the coupling number and press Enter. This
option is useful when there is more than one coupling on the machine being
aligned.

Press F7 Set Mode, choose whether the alignment mode is horizontal, vertical, or
straightness and press Enter.

Press F8 Edit User ID, enter the initials of the user performing the alignment job,
and press Enter.
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7.3.3

7.3.4

7.3.5
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4.

Press Enter.

You can save the alignment job for later or activate it to be able to store alignment
data.

Press F9 Activate Job to activate the job you created.

Set the alignment mode

You can choose horizontal, vertical, or straightness modes.

You can either change the alignment mode for an existing job or specify the alignment
mode when creating a new job.

Procedure

1.
2.

Create or edit an alignment job.

From the Edit Job Setup screen, press F7 Set Mode and choose Horizontal, Vertical, or
Straightness.

Press Enter.

A CAUTION!

Changing the alignment mode for an existing job clears all data stored for the job.

Activate an alignment job

You need to activate an alignment job to store data to the job.

Procedure

1.

From the Laser Align Application main menu, press ALT > F9 Job Manager.

The Job Manager screen is displayed.

Press F10 or F11 to select the job you want to activate and press F9 Activate Job.

The Laser Align Application main menu is then displayed. It is where you can begin
the three-step alignment process and store data in the active alignment job.

Copy an alignment job

1.

From the Laser Align Application main menu, press ALT > F9 Job Manager.

The Job Manager screen is displayed.

Press F10 or F11 to select a job.

Press F8 Copy Job.

Select if you want to copy the job with or without the acquired data, and press Enter.

The copy is saved as JobX, where X is the next highest number for a job. For example,
if you copied Job4, the new copy is saved as Job5.
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7.3.6 Edit a saved alignment job

1. From the Laser Align Application main menu, press ALT >F9 Job Manager.

The Job Manager screen is displayed.
Press F10 or F11 to select a job.
Press F3 Edit This Job to edit the job setup of the selected alignment job.

a. Press F2 Edit Job ID, enter a unique ID to identify the job and press Enter.

b. Press F3 Edit Equip ID, enter the equipment ID to identify the equipment being
aligned and press Enter.

c. Press F4 Edit Equip Desc, enter an equipment description to add additional
information on the equipment being aligned and press Enter.

d. Press F5 Edit Area, enter an area description to identify the location of the
equipment being aligned and press Enter.

e. Press F6 Edit Coupling Number, enter the coupling number and press Enter. This
option is useful when there is more than one coupling on the machine being
aligned.

f. Press F7 Set Mode, choose whether the alignment mode is horizontal, vertical, or
straightness and press Enter.

Note
Changing the alignment mode clears all data stored on the job.

g. Press F8 Edit User ID, enter the initials of the user performing the alignment job,
and press Enter.

4, Press Enter.

7.3.7 Clear an alignment job data

1 Activate an alignment job.

2 From the Laser Align Application main menu, press ALT > F12 Job Reset.
3. Make sure the Clear Job Data is highlighted and press Enter.
4

Press Yes to delete the alignment data and notes assigned for the job.

7.3.8 EditajobID

1. From the Laser Align Application main menu, press ALT > F9 Job Manager.

The Job Manager screen is displayed.
Press F10 or F11 to select a job.

Press F3 Edit This Job > F2 Edit Job ID.
Edit the job ID and press Enter.
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7.3.9

7.3.10

7.4

7.4.1

Delete an alignment job

1. From the Laser Align Application main menu, press ALT >F9 Job Manager.

The Job Manager screen is displayed.

Press F10 or F11 to scroll through the list of alignment jobs.
Press F4 Select/Unselect to select an alignment job.

Press F6 Delete Selected Jobs to delete the selected job.

Sort alignment jobs

1. From the Laser Align Application main menu, press ALT > F9 Job Manager.

The Job Manager screen is displayed.

2. PressALT >F1 Sort by Alphabet to sort the jobs by alphabetical order or ALT > F3 Reverse
Sort Order to sort the jobs in reverse alphabetical order.

Set the job parameters

You can set up additional parameters for alignment jobs. The parameters vary for
horizontal alignment, vertical alignment, and straightness measurement jobs.

Set the job mode

Setting the job mode from Advanced to Basic or vice versa is available only for horizontal
alignment jobs.

In Basic job mode, you have access to only a subset of the full functionality of a horizontal
alignment job.

In Advanced job mode, you have access to the full functionality of a horizontal alignment
job. The controls for enabling thermal growth input, foot pre-check, review results, live
move, live move alerts, setting the alignment method, and changing the placement of the
laser and sensor are available only in Advanced job mode.

Except for differences in the alignment job parameters available under the Laser Align
Application ALT screen, the procedure for performing Basic horizontal alignment is
identical to Advanced horizontal alignment.

Procedure
1. Activate or create a horizontal alignment job.

For newly created jobs, the job mode is set to Advanced by default.
2. From the Laser Align Application main menu, press ALT > F2 Job Mode.

Pressing this key toggles between Advanced and Basic modes.

3. Press Yes to proceed with the job mode change.
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7.4.2
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A CAUTION!

Changing the job mode clears all data previously acquired for the job.

Set the alignment method

Selecting an alignment method is available only for Advanced horizontal alignment jobs. In
Basic mode, Manual 4 Point is the only available alignment method.

Procedure

Activate a horizontal alignment job.

From the Laser Align Application main menu, press ALT > F4 Laser Align Method.

Select an alignment method.

The Basic Laser Alignment Application defaults to Manual 4 Point. The Advanced
Laser Alignment Application lets you select from 5 different methods.

See Alignment methods for more information on the available alignment methods.

d.

For Auto Sweep, also select Standard or Averaging as the mode of operation.

See Section 7.4.3 for more information on the Standard and Averaging modes.
For Pass Mode, also select a target window percentage.

The target window determines the size of the valid data window around the
vertical centerline of the laser’s position sensing detector. Typically, a target

window of 100% is sufficient, but you can decrease the size of the target window
forincreased accuracy and repeatability.

For Manual Sweep, also select Standard or Averaging as the mode of operation
and enter a sample rate.

The sample rate sets the number of samples (1 to 25) to be averaged to generate
a single reading.

For Auto 4 Point, also enter a sample rate.

The sample rate sets the number of samples (1 to 25) to be averaged to generate
asingle reading.

. For Manual 4 Point, also enter a sample rate.

The sample rate sets the number of samples (1 to 25) to be averaged to generate
a single reading.

4. Press Enter.

Alignment methods

Changing the alignment method is available only for Advanced horizontal alignment jobs.

To enable data acquisitions for varying applications, circumstances, and preferences,
different data collection methods are available for horizontal alignment jobs. The data
acquisition screens vary depending on the alignment method defined for the job.
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Auto Sweep
This is the default alignment method.

With Auto Sweep, the laser fixtures automatically acquire data using their built-in
inclinometers while the shaft is rotated. The arc of rotation can vary from 45° to 360° (one
revolution). This method is especially useful when the 4-point measurement technique is
impractical or when inconsistencies in shaft position exist at points in the rotation.

Data readings or values are automatically acquired and stored in the laser fixtures at every
2° of rotation. In a 360° sweep, it is possible to acquire up to 180 data readings.

When Auto Sweep is selected as the laser alignment method, you must also select either
Standard or Averaging as the acquisition mode.

. The Standard mode is most often used during horizontal alignments. In this mode,
once the direction of rotation is defined by the laser fixtures, any previous data
stored is overwritten by any new data acquired at the same angular position.

. The Averaging mode allows multiple sampling of data to reduce the noise in the
data by averaging all of the acquired values. In this mode, once the direction of
rotation is defined by the laser fixtures, any previous data stored is averaged with
any new data acquired at the same angular position, once the laser or sensor has
been moved at least 20° in the reverse direction or when a full 360° sweep is
performed.

The direction of rotation is determined for each measurement. The first rotational
movement away from the starting location by more than 20° is defined as the
direction of rotation. The only data stored for that measurement is the data
collected when the laser fixtures are rotating in that direction.

Pass Mode

Pass Mode functions similar to Auto Sweep. The laser fixtures automatically acquire data
using their built-in inclinometers as the laser and sensor pass by each other. Pass Mode is
useful for performing uncoupled or non-rotational alignments.

The arc of rotation can vary from as little as 45° to a full 360° (one revolution). This method
is especially useful when the 4-point measurement technique is impractical or when
inconsistencies in shaft position exist at points in the rotation.

Manual Sweep

With Manual Sweep, the laser fixtures' built-in inclinometers are used while the shaft is
rotated, but data is manually acquired and stored in the Laser Align Application instead of
in the laser fixtures. Manual Sweep functions similar to Auto Sweep except that the laser
fixtures, or shafts, are stopped at each position and that data is manually acquired. Data
from up to 180 positions may be recorded.

The arc of rotation can vary from as little as 45° to a full 360° (one revolution). This method
is especially useful for performing uncoupled or non-rotational alignments or when too
much background vibration is present.

This is the recommended sweep method for sweeps that are less than 75°.
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Auto 4 Point

With Auto 4 Point, data is acquired at the traditional cardinal positions (0°, 90°, 180°, and
270°). In this method, the laser fixtures’ built-in inclinometers are used while the shaft is
rotated, but data is automatically acquired and stored in the Laser Align Application
instead of in the laser fixtures.

The laser fixtures are mounted on a shaft, and the shaft is then rotated so that data can be
taken when the laser fixtures are at the 12 o’clock (0 or 360°), 3 o’clock (90°), 6 o’clock
(180°), and 9 o’clock (270°) positions. The readings are continuously averaged whenever
the laser and sensor are at one of these positions and automatically recorded when the
shaft is rotated to the next position. The averaging process reduces variation from jitter
due to background vibration or from slight changes in the angular position of the laser
fixtures.

Manual 4 Point

With Manual 4 Point, you have complete control over when data is acquired and in which
of the four measurement positions data is acquired. This method is useful when the
machines are not mounted in a true horizontal orientation, rendering the inclinometer
ineffective, or when the clock positions relative to vertical and horizontal base movements
of the machines are nonstandard.

Readings are not continuously averaged whenever the laser fixtures are at one of the
cardinal positions.

Set the mode of operation

1. Activate an alignment job.
From the Laser Align Application main menu, press ALT.

Set the mode of operation:

a. Forhorizontal alignment jobs, press F4 Laser Align Method > F5 Mode to select
Standard or Averaging.

This option is available only for Auto Sweep and Manual Sweep alignment
methods.

b. Forvertical and straightness alignment jobs, press F4 Set Mode to select Standard
or Averaging.

Most alignment jobs use Standard mode. In this mode, once the direction of
rotation is defined by the laser fixtures, any previous data stored is overwritten by
any new data acquired at the same angular position.

The Averaging mode allows multiple data sampling to reduce the noise in the data
by averaging all of the acquired values. In this mode, once the direction of rotation is
defined by the laser fixtures, any previous data stored is averaged with any new data
acquired at the same angular position once the laser fixtures is moved at least 20° in
the reverse direction or when a full 360° sweep is performed.

4, Press Enter.
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7.4.4

7.4.5
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Select live move orientation

Selecting a live move orientation is available only for Advanced horizontal alignment jobs.

This option enables you to perform a live move in the orientation you selected. By default,
live move is enabled in the horizontal direction.

Procedure

1. Activate a horizontal alignment job.
From the Laser Align Application main menu, press ALT > F10 Job Flow.

Press F10 Live Move to select from Horizontal Only or Vertical and Horizontal.

The selection for Live Move defaults to Horizontal Only, which is recommended for
most alignments. For special applications, you can switch to Vertical and Horizontal.

Selecting Horizontal Only displays the movement required to align the machines
horizontally.

Selecting Vertical and Horizontal displays the movement required to align the machines
in the vertical and horizontal direction.

See Section 7.5.10 for more information on performing a horizontal live move.

Enable live move alerts

Enabling live move alerts is available only for Advanced horizontal alignment jobs.

Live move alerts are enabled by default in vertical alignment and straightness
measurements.

When this option is enabled, the status LED on the analyzer flashes and an audible tone is
generated when the machine alignment condition reaches the target tolerance values.
Increasing and decreasing flashes indicate when the machine alignment crosses through
the acceptable and excellent tolerance condition thresholds. The number of flashes and
flash rate are consistent with the audible tone generated when the machine alignment
condition reaches the target tolerance values.

Prerequisites

Enable the Status Beeper option on the General Setup screen to hear the audible alerts.
Press Home > ALT > F2 General Setup > F3 Set Status Beeper.

Procedure

1. Activate a horizontal alignment job.
From the Laser Align Application main menu, press ALT > F10 Job Flow.

Press F11 Enable Alert to enable live move alerts.

A selected button means the alert is enabled.
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Enable reviewing of results

Reviewing of results is available for Advanced horizontal alignment jobs and vertical
alignment jobs. Reviewing of results is not available when QuickSpec mode is activated.

See Section 7.5.5 for more information on reviewing alignment measurement results.
Procedure

1. Activate an alignment job.
From the Laser Align Application main menu, press ALT.

Enable reviewing of results:

a. Forhorizontal alignment jobs, press F10 Job Flow > F12 Review Results.
b. Forvertical alignment jobs, press F10 Review Results.

A selected button means the option is enabled.

Enable foot pre-check

Checking for soft foot is available only for Advanced horizontal alignment jobs.

Procedure

1. Activate a horizontal alignment job.

2. From the Laser Align Application main menu, press ALT >F10 Job Flow > F9 Foot Pre-
Check.

3. Usethe up ordown arrow keys to select a foot pre-check method to apply to the job

and press Enter.

See Foot pre-check for more information on the available foot pre-check methods.

Enable thermal growth option

Enabling the thermal growth option is available only for Advanced horizontal alignment
jobs. Thermal growth is not available when QuickSpec mode is activated.

Thermal growth can cause a machine alignment to change significantly when machines
are started from a “cold” position and run up to operating speed (“hot” position).

Procedure

1. Activate a horizontal alignment job.

2. From the Laser Align Application main menu, press ALT > F10 Job Flow > F8 Thermal
Growth.

3. Select athermal growth conversion option and press Enter.

MHM-97432 Rev 10



Advanced Laser Alignment

7.4.9

MHM-97432 Rev 10

You can enter the amount of thermal growth at the machine feet or at the machine
profile positions (which are then converted to the corresponding movement at the
machine feet). The following are the methods of converting from target thermal
growth alignment numbers (usually provided by the equipment manufacturer) to
estimated machine thermal growth movements at each foot:

* AtFeet

Enter vertical and horizontal thermal growth values at each machine foot.
Thermal growth values correspond to the amount each shaft moves in the
vertical and horizontal directions directly above each foot.

e At Profile

Enter vertical and horizontal thermal growth values at a location other than at
each machine foot. Thermal growth values correspond to the amount each shaft
moves in the vertical and horizontal directions at each profile location.

* Gap[Offset

Enter vertical and horizontal thermal growth values using the target gap and
offset readings at the coupling. Target gap and offset readings are then used to
calculate vertical and horizontal thermal growth at each machine foot.

This is the most common conversion method for specifying thermal growth
targets.

* Face/Rim
Enter vertical and horizontal thermal growth values using the target face and rim

dial indicator readings. Target face and rim dial indicator readings are then used
to calculate vertical and horizontal thermal growth at each machine foot.

* Reverse Dial
Enter vertical and horizontal thermal growth values using the target reverse dial

indicator readings. Target reverse dial indicator readings are then used to
calculate vertical and horizontal thermal growth at each machine foot.

Set the tolerance type

Setting the tolerance type is available only for horizontal alignment jobs.

Tolerance is the maximum permissible deviation from a specified alignment position,
defining the limits of offset at the coupling center and angularity.

Procedure

1.
2.

Activate a horizontal alignment job.

From the Laser Align Application main menu, press ALT > F6 Tolerance Type.
The tolerance type changes between Jackshaft and Standard.

Standard tolerance is a combination of offset and angle tolerances. This tolerance
type is a direct indication of the alignment condition. Optimum alignment occurs
when offset and angular misalignments are zero.
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Jackshaft tolerance measures the two angles between the shafts. Optimum
alignment occurs when angular misalignment is zero.

Standard tolerance is typically used on short spans where a single coupling is
present. Jackshaft tolerance is typically used on longer spans where a jackshaft (or
spool-piece) coupling is present.

Load default job parameters

ik WwN -

Activate an alignment job.

From the Laser Align Application main menu, press ALT > F12 Job Reset.
Use the down arrow key and select Load Default Values.

Press Enter.

Press Yes.

This deletes all job setup information, stored readings, and notes assigned for the
job.

Load default tolerance values

ik WN =

Activate an alignment job.

From the Laser Align Application main menu, press ALT > F12 Job Reset.
Use the down arrow key and select Load Default Tolerances.

Press Enter.

Press Yes to load default tolerance values.

Change the machine configuration

Changing the machine configuration is available only for horizontal and vertical alignment

jobs.

Change the machine configuration on the analyzer to reflect your current machine setup.

Procedure

1.

Activate an alignment job.

From the Laser Align Application main menu, press ALT > F3 Machine Config.
Use the touchscreen or keypad to select an entry from the Machine Type list
describing the left machine and press F5 Select Left Machine.

See Machine Configuration for more information on the available machine
components.

Use the touchscreen or keypad to select an entry from the Machine Type list
describing the right machine and press F11 Select Right Machine.

See Machine Configuration for more information on the available machine
components.
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5. Optionally, press F8 Change Machine View to change the machine view from 2D to an
isometric machine view.

6. Press Enter.

Machine Configuration

From the Machine Configuration screen, select the machine components for the current
job.

Machine
component Image (horizontal) Image (vertical)

Motor

Pump

Fan
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Machine
component Image (horizontal) Image (vertical)
Gearbox g
Compressor g
Turbine ﬂ
b ﬂ
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Machine
component Image (horizontal) Image (vertical)

Other

For horizontal alignment jobs, change the machine to 2D or isometric machine view by
pressing F8 Change Machine Config on the Machine Configuration screen.

Figure 7-16: 3D machine images

Pump

7.4.13 Set the fine and coarse adjustment of laser fixtures

Setting the fine and coarse adjustment is available only for vertical alignment jobs.

This option lets you set the fine and coarse incremental adjustments to be applied to the
angular position of the laser fixtures during data acquisitions and live move.
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Procedure

1. Activate a vertical alignment job.
From the Laser Align Application main menu, press ALT > F3 Set Angle Advance.
Press F3 Fine Advance to set the fine incremental adjustments in degrees and press
Enter
You can enter 1° to 5°.

4.  PressF4 Coarse Advance to set the coarse incremental adjustments in degrees and
press Enter.

You can enter 5° to 90°.

Notes

Notes let you make comments and observations about the machine you are aligning. After
you add the note to the alignment job, it is saved with your measurement data. When you
transfer the job to AMS Machinery Manager, the note is included.

The analyzer has pre-defined notes you can use. Notes are organized by groups, so you can
scroll through groups of similar notes.

Note

You cannot modify a note you created. If you need to modify it, delete the note and create a new
one.

Create a note in the analyzer

You can have up to 25 user-defined notes. If you try to add more, you must delete a note
before adding a new note.

Note

Notes you create are stored in the analyzer until you delete them. They are not removed when you
delete ajob.

Procedure

1. From the Laser Align Application main menu, press ALT > F1 Notes > F2 User Defined
Notes > F1 Create User Note.

Enter up to 32 characters for the note.

Press Enter.

The new note appears under the User Defined Notes section on the Notes screen.

Add a note to an alignment job

You can add up to 40 notes per job.

MHM-97432 Rev 10



Advanced Laser Alignment

Procedure

1. From the Laser Align Application main menu, press ALT >F1 Notes.
2. Selecta note to add to the alignment job:
* Press F1 Next Group or F7 Prev Group to scroll through the list of groups available for
predefined notes and press F8 or F9 to select a predefined note.
* Press F2 User Defined Notes > F8 or F9 to select a note you created.
3. Press F3 Add To Job to add the note to the job.

The Laser Align Application main menu also displays the number of notes added for
the job in the upper right corner of the screen.

Remove a note from an alignment job

Procedure

From the Laser Align Application main menu, press ALT >F1 Notes.
Press F11 or F12 to select a note from the Assigned Notes list.

Press F5 Remove From Job to remove a note from the alignment job.
To remove all notes from the job, press F6 Clear All Notes.

vk WwN =

Press Enter.

Delete a note from the analyzer

You can only delete notes you created. Predefined notes cannot be deleted.

Procedure
1. From the Laser Align Application main menu, press ALT > F1 Notes > F2 User Defined
Notes.

Press F8 or F9 to select a note from the User Defined Notes list.
Press F7 Delete User Note.

4,  Select YES to delete the note from the analyzer.

7.5 Horizontal alignment

Horizontal alignment is available in Basic and Advanced mode. Except for differences in the
alignment job parameters available under the Laser Align Application ALT screen, the
procedure for performing basic alignment is identical to advanced alignment. See
Section 7.4.1 for more information.
To complete a horizontal alignment job:
1.  Define the alignment job:

a. Setup the job parameters.

b. Enter machine dimensions.
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You can enter the thermal growth information from under this step if thermal
growth is enabled. (Advanced mode only)

N

Acquire alignment data.

You can check for soft foot condition from under this step if foot pre-check is
enabled. (Advanced mode only)

You can review measurement results from under this step if reviewing of results is
enabled. (Advanced mode only)

w

View machine moves and align the machine.
You can calculate moves for extra feet, use the predict mode, view the tolerance
plots, or perform a live move from under this step.

7.5.1 Enter machine dimensions—horizontal alignment

This is the first step in performing horizontal alignment. After completing this step, the
Enter Dimensions function on the Laser Align Application main menu is marked with an X.

Figure 7-17: Enter dimensions—Horizontal alignment

Enter Dimensions

Inches

ALIGNMENT HELPER.:
Measure from the center of the coupling to the center
of the mounting post of the Sensor head - to the
nearest 1/8" (2 mm)

.q; |Ii!II|IIHII|IHHII|||HI\‘IHHII

||!!IIII:III|II:IIII:IIIIIHHIIIIIIII

Prerequisites

1. Ensure the laser and sensor are mounted on the machines.
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Create and|or activate an alignment job and set up the job parameters. An
alignment job is needed to perform alignment.

Set the measurement units for the alignment job. See Section 2.74.8 for more
information.

Procedure

From the Laser Align Application main menu, press F3 Enter Dimensions.

Set the machine RPM.

This parameter is used to establish alignment tolerances. If you have a variable
speed machine, enter the highest RPM at which the coupling operates.

Enter machine dimensions and press Enter.

Dimension* Measurement description

A Inboard foot to the outboard foot of the machine on the left

B Inboard foot of the machine on the left to the center of the coupling
C Center of the coupling to the inboard foot of the machine on the right
D Inboard foot to the outboard foot of the machine on the right

E Center of the coupling to the center of the sensor mounting post

Center of the coupling to the other center of the coupling

F Note

The F dimension is only required when the tolerance type is Jackshaft.
This dimension is not needed when the tolerance type is Standard.

*Measure to the nearest 1/8 inch (3 mm).

If the left machine is fixed, then the A and B dimensions are not required and are not
displayed.

If the right machine is fixed, then the C and D dimensions are not required and are
not displayed.

At a minimum, the RPM and E dimensions (for a standard tolerance job) are required
to determine the alignment condition of the machine. The other dimensions are
only required when making machine moves. If dimensions A, B, C, D, are not
entered and only the RPM and E dimensions are present, the job can progress in
QuickSpec mode. In the QuickSpec mode, any data previously stored on the job is
cleared, the Angle/Offset data is available, and no machine moves are calculated.
Also, in QuickSpec mode, data cannot be averaged, the Review Results screen is
turned off, and only tolerance display plot information is available. The Dual
Tolerance Display plot screen is displayed immediately after data is acquired and
checked. See Section 7.5.11 for more information on QuickSpec mode.
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Note
All machine dimensions must be entered before advancing to the thermal growth screens.

4.  Enterthermal growth values if thermal growth is enabled and press Enter.

See Section 7.4.8 for more information on enabling the thermal growth option.
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7.5.2 Enter thermal growth information

Entering thermal growth information is available only for advanced horizontal alignment

jobs.

Prerequisites

Enable the thermal growth option. See Section 7.4.8.

Procedure
1. After entering machine dimensions, press Enter.
2. Enterthermal growth information. The steps vary based on the thermal growth

conversion option you selected.

Growth At Feet

Figure 7-18: Growth at feet

Enter Growth At Feet

+ /-

o

Enter vertical and horizontal thermal growth values at each machine foot.

Thermal growth values should correspond to the amount each shaft moves in
the vertical and horizontal directions directly above each foot.

If thermal growth is negligible, leave the fields blank or enter zeroes.

MHM-97432 Rev 10

207



Advanced Laser Alignment

If one or both machines experience downward growth during operation, enter
negative numbers for the vertical direction. If one or both machines experience
growth to the right during operation, enter negative numbers for the horizontal

direction.
b. Press Enter.

Growth At Profile

Figure 7-19: Enter profile dimensions

Enter Profile Dimensions

L

Clear Measure from the inboard location (P3) to the inboard
WISl | location (P2) - to the nearest 1/8" (3 mm)

ALIGNMENT HELPER.:

a. Enter dimensions for the profile locations and their relationship with respect to
the machine feet locations as defined in the Enter Dimensions screen and press

Enter.

Dimension*

Measurement description

Profile P4 to the center of the outboard foot of the machine on the left.

This value should be negative if the location of profile P4 is closer to the
coupling than the outboard feet of the machine.

|

Profile P4 to profile P3.

K

Profile P3 across the coupling to profile P2.

L

Profile P2 to profile P1.

*Measure to the nearest 1/8 inch (3 mm).

208

MHM-97432 Rev 10



Advanced Laser Alignment

MHM-97432 Rev 10

b. Enterthe amount of vertical and horizontal thermal growth at a location other

n

than at each machine foot.

If one or both machines experience downward growth during operation, enter
negative numbers for the vertical direction. If one or both machines experience
growth to the right during operation, enter negative numbers for the horizontal
direction.

Press Enter.

This displays the Growth At Feet screen showing the calculated vertical and
horizontal thermal growth at each machine foot.

If one or both machines experience downward growth during operation,
negative numbers are displayed for the vertical direction. If one or both
machines experience growth to the right during operation, negative numbers
are displayed for the horizontal direction.

Gap|Offset

Figure 7-20: Gap|Offset

Enter Gap/Offset Dimensions

-3

| p—— | \J

WS 178" (3 mm)

L

ALIGNMENT HELPER.:
Clear Measure the diameter of the coupling - to the nearest

—_
L]

d.

Enter dimensions for the coupling and its relationship with respect to the
machine feet locations as defined in the Enter Dimensions screen and press Enter.

Dimension* | Measurement description

u Diameter of the coupling.
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Dimension* | Measurement description

\Y Center of the inboard foot on the left machine to the center of the
coupling.

*Measure to the nearest 1/8 inch (3 mm).

b. Enterthe gap and offset thermal growth numbers at the coupling for both

vertical and horizontal directions and press Enter after entering each value.

Use the Set Gap and Set Offset keys to enter gap and offset growth for the
specified location. Use the Set Direction keys to define whether the coupling gap
is open at the top or bottom and to set the coupling offset location (whether the
left machine is higher than the right or vice versa).

Gap is the difference in the coupling halves at the top and bottom at the
specified diameter. If the number is greater at the top, the gap is considered to
be “open” at the top. If the number is greater at the bottom, the gap is
considered to be “open” at the bottom.

Offset is the difference in the coupling halves at the top. It is either the coupling
of the left machine is higher than the right machine or the coupling of the right
machine is higher than the left machine.

. Press Enter.

This displays the Growth At Feet screen showing the calculated vertical and
horizontal thermal growth at each machine foot.
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Face/Rim

Figure 7-21: Face/Rim

Enter Face/Rim Dimensions

Y
— ?/ w

Clear Measure the diameter of the coupling - to the nearest
W ITHilsl= || 1/8" (3 mm). Press the Left and Right arrow keys to
select sensor location.

ALIGNMENT HELPER:

a. Enterdimensions for the coupling and its relationship with respect to the
machine feet locations as defined in the Enter Dimensions screen and press Enter.

Dimension*

Measurement description

u

Diameter of the coupling.

\Y

Center of the inboard foot on the left machine to the center of the
coupling.

*Measure to the nearest 1/8 inch (3 mm).

b. Use the left or right arrow keys to modify where the target dial indicator readings
are taken and press F2 Change Sensor Location.

The dial indicator location determines the direction (sign) of the RIM TIR (total
indicator runout). For example, if the left machine is to be set 3 mils high, the dial
indicator location is on the left machine shaft, and the top target reading is 0.0,
then the bottom reading would be -6.0 mils. With the same conditions and the
dial indicator on the right machine shaft, the bottom reading would be +6.0 mils.

c. Enterthe target face and rim dial indicator readings and press Enter.

MHM-97432 Rev 10

211



Advanced Laser Alignment

This displays the Growth At Feet screen showing the calculated vertical and
horizontal thermal growth at each machine foot.

Reverse Dial

Figure 7-22: Reverse dial

Enter Reverse Dial Dimensions

m— P

ALIGNMENT HELPER.:
Clear Measure the distance between the two sensors - to the
W= dl|| nearest 1/16" (1.5 mm)

a. Enterdimensions for the dial indicators and their relationship with respect to the
machine feet locations as defined in the Enter Dimensions screen and press Enter.

Dimension* | Measurement description

M Center of the inboard foot of the left machine to the dial indicator
location on the left machine shaft.

N Dial indicator location on the left machine shaft across the coupling to
the dial indicator location on the right machine shaft.

*Measure to the nearest 1/16 inch (1.5 mm).

b. Entertarget reverse dial indicator readings and press Enter.This displays the
Growth At Feet screen showing the calculated vertical and horizontal thermal
growth at each machine foot.

3. Press Enter to advance to the next step (Sweep Heads).
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7.5.3 Acquire alignment data—horizontal alignment

After you enter machine dimensions, the Laser Align Application automatically advances
to the next step, which is to acquire alignment data by sweeping the laser and sensor
(Sweep Heads). After completing this step, the Sweep Heads function on the Laser Align
Application main menu is marked with an X.

Ti

FoI: accuracy and repeatability, do the following when acquiring alignment data:

. Acquire all readings using the same direction of rotation.

. Rotate the laser fixtures in the same direction as the machines rotate when running.

. Use a smooth, uniform acceleration and deceleration when rotating the laser fixtures to get

accurate, reliable, and repeatable data.

Prerequisites

Ensure the laser and sensor are mounted on the machines, turned on, and the sensor is
paired with the analyzer.

Procedure
1. After entering machine dimensions, press Enter.
2. If you enabled foot pre-check, then the foot pre-check screen launches

automatically. Otherwise, press F12 Foot Pre-Check to start checking for soft foot.

3. Acquire alignment data.
For Advanced horizontal alignment jobs, the steps vary depending on the alignment
method you have previously chosen. For Basic horizontal alignment jobs, Manual 4

Point is the only alignment method available. See Alignment methods for more
information on the alignment methods.
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Auto Sweep

Figure 7-23: Auto Sweep
e Auto Sweep ALT1

Initialize
Heads

ALIGNMENT HELPER::
Turn on and position alignment heads at starting angle.
When ready, press "Initialize Heads" soft key to
proceed to next step.

a. Position the laser and sensor at a starting angle (any angle). Make sure the laser
and sensor are within 2° of each other. The position of the laser fixtures is marked
on the screen with a black line on the green circle.

If the laser and sensor angles are not within 2° of each other, the background of
the circle is white. The starting angular position of the laser fixtures is also
displayed on the circle.

S

Press F2 Initialize Heads.

Rotate the laser and sensor. You can rotate the laser fixtures from 45°
(minimum) to 360° (maximum). Press F2 Get Sweep Data afterwards to retrieve
data from the laser fixtures.

n
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Pass Mode

Figure 7-24: Pass Mode

Initialize
Heads

e Pass Mode ALT1

ALIGNMENT HELPER.:
Turn on and position alignment heads at starting angle.
When ready, press "Initialize Heads" soft key to
proceed to next step.

a7}

<

n

o

Position the laser and sensor at a starting angle (any angle). The laser fixtures do
not have be in alignment with each other during this step.

Press Initialize Heads.
Rotate one of the laser fixtures (laser or sensor) past the other.

The Laser Align Application takes a reading whenever the laser and sensor pass
through alignment.

Note
Do not rotate the laser or sensor too fast to capture the data readings.

Rotate the other laser fixture (laser or sensor) past the one previously rotated in
the step c.

The Laser Align Application takes a reading whenever the laser and sensor pass
through alignment.

Note
Do not rotate the laser fixture (laser or sensor) too fast to capture the data readings.
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e. Alternately rotate the laser fixtures, repeating steps c and d. You need to take at
least three readings over a rotational arc of 45° to 360°.

f.  Press Get Sweep Data.

Manual Sweep

Figure 7-25: Manual Sweep

e Manual Sweep ALT1

|| Mil ||
ils
Detector 1
76.06
Samples:
Detector 2 0

ALIGNMENT HELPER.:
Position alignment heads at desired angles and press
"Accept Readings" soft key. After all readings have
been taken, press 'Enter' to proceed to next step.

a. Position the laser and sensor at a starting angle (any angle). Make sure the laser
and sensor are within 2° of each other. The average angular location of the laser
fixtures is indicated by a number inside the circle. The ckground of the circle is
green if the laser fixtures are within 2° of each other. If the laser and sensor
angles are not within 2° of each other, the background of the circle is white.

<

Rotate the laser fixtures while stopping at points to take a reading. Press Accept
Readings after stopping at each point. You need to collect a minimum of 3 data
points (samples) over a sweep arc of at least 45°. However, Emerson
recommends 8 data points over a sweep arc of 90°.

c. Aftertaking the desired readings, press Enter.
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Auto 4 Point

Figure 7-26: Auto 4 Point

Clear
Average

a. Position the laser and sensor at a starting angle (ideally at the first cardinal
position, that is 0°).

Auto 4 Pt

Detector 1 Detector 2

The laser and sensor angles should be within 2° of each other and within 3° of the
active cardinal position (0°, 90°, 180°, and 270°). When this happens, the box
displayed below the machine is green. If the laser and sensor angles are not
within 2° of each other and within 3° of the active cardinal position, the box
background is white.

b. Rotate the laser fixtures a full revolution. The reading at each cardinal position
(0°,90°, 180°, and 270°) is automatically averaged and stored.

The analyzer produces an audible tone whenever a reading is stored. This is only
available when the Status Beeper on the General Setup screen is set to On.

Note

When using Auto 4 Point, an alternative option to increasing the number of samples or
increasing the data averaging beyond 25 samples per reading is to stop the laser fixtures
at each cardinal position and allow the program to continuously average the data.

c. Aftertaking the desired readings, press Enter.
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Manual 4 Point

Figure 7-27: Manual 4 Point

Readings

Manual 4 Pt ALT1

Accept

a7}

o

C.

. Position the laser and sensor at a starting angle (ideally at the first cardinal

position, 0°).

The laser and sensor angles should be within 2° of each other and within 3° of the
active cardinal position (0°, 90°, 180°, and 270°), if possible. When this happens,
the background of the box displayed below the machine is green. If the laser and
sensor angles are not within 2° of each other and 3° of the active cardinal
position, the box background is white.

. Rotate the laser fixtures a full revolution stopping at each cardinal position (0°,

90°, 180°, and 270°). Press F3 Accept Readings after stopping at each point.

Note

While it is always desirable to measure at all four cardinal positions, it is possible to
estimate an alignment solution with only three measurements.

The status LED on the analyzer flashes and an audible tone is produced whenever
areading is taken. The audible tone is only available when the Status Beeper on
the General Setup screen is set to On.

After taking readings for each of the cardinal position, press Enter.

MHM-97432 Rev 10



Advanced Laser Alignment

7.5.4

MHM-97432 Rev 10

4.  Ifthe Review Results option is enabled, review the results, view the tolerance plots,
or repeat the reading.
See Section 7.4.6 for more information on how to enable reviewing of results.
5. Afterreviewing results, press Enter to advance to the next step (Move Machine).
Check for soft foot

Checking for soft foot is available only for Advanced horizontal alignment jobs.

Prerequisites

Enable the foot pre-check option. See Section 7.4.7.

Ensure the laser and sensor are mounted on the machines, turned on, and the
sensor is paired with the analyzer.

Procedure

1.

If you enabled foot pre-check, then the foot pre-check screen launches
automatically after you enter machine dimensions. Otherwise, press F12 Foot Pre-
Check to start checking for soft foot.

Verify that all hold-down bolts are tight and position the laser fixtures at either the
top (0°) or bottom (180°) position.

If no data is acquired yet, a circle with a hash mark representing the current position
of the laser fixtures is displayed. The angular position of the laser fixtures is also
displayed. If the laser and sensor are not within 2° of each other and not within 3° of
0° or 180°, the circle is white. If the laser and sensor are within 2° of each other and
within 3° of 0° and 180°, the circle is green.

Use the left or right arrow keys on the analyzer to select a foot to check.

A selected foot has a red box around it.
Press F2 Start.

Pressing this key displays an arrow.

Loosen the hold-down bolt for the selected foot and observe the arrow displayed on
the analyzer screen.

The arrow rotates according to data stability. If the data is stable, the arrow does not
rotate. If the data is not stable, the arrow rotates.

When the arrow stops rotating, press F3 Accept.

Important
Re-tighten the loosened hold-down bolt after accepting readings for the selected foot.

Repeat steps 3 through 6 for each foot you want to check.

Review and interpret the results according the following guidelines:
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Table 7-1: Foot pre-check results and meanings

Soft foot

Result Meaning

OK Soft foot measurement is within the specified
tolerance.

X Soft foot measurement is 1 to 2 times the specified
tolerance.

XX Soft foot measurement is 2 to 3 times the specified
tolerance.

XXX Soft foot measurement is greater than 3 times the

specified tolerance.

Frame Distortion Index (FDI) *

Result Meaning

No box around a number Measurement condition is excellent.

Clear box around a number Measurement condition is acceptable.
Dark box around a number Measurement condition is out of tolerance.

*The higher the FDI number, the greater the severity.

A CAUTION!

FDI numbers are not the required shim corrections for a foot. Soft foot and FDI
corrections require installation of wedge-shape shims. Thickness and shape of the shims
should be determined by a feeler gauge.

Foot pre-check

Soft foot is a condition where all feet (typically four) of a machine component (such as a
motor or gearbox) do not rest on the same plane. This condition also exists if the machine
baseplate pads (where the machine foot rests) are not on the same plane. If this condition
continues to exist and is not corrected, two problems will occur:

. It will be very difficult to align the machine.

. The machine will not operate properly. The component is not designed to operate in
a bound condition. When this happens, binding will occur causing stress at the
bearings and changing the operating clearances (inside the component). To prevent
binding, you must check for soft foot problems on all feet, even those on the
machine not being moved.

Traditional methods of measuring soft foot conditions include mounting a dial indicator at
the machine foot (see Figure 7-28, figure on the left). This involves loosening the hold-
down bolt while watching the indicator for movement. If the indicator moves more than a
predetermined amount (usually 0.003 inch), the foot requires correction. A shim equal to
the amount of the indicator movement is then placed under the foot. This method
assumes that a parallel soft foot existed. However, a large percentage of problem feet are
angular soft feet (see Figure 7-28, figure on the right).
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Figure 7-28: Soft foot
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Correcting this type of problem with a full shim can make the condition worse (see
Figure 7-29, figure on the left). Correction should be determined with a set of thickness
gauges (feeler gauges). The result is usually a wedge shim (see Figure 7-29, figure on the
right).

Figure 7-29: Correcting soft foot

The Laser Align Application allows you to locate the problematic feet and bypass those feet
that are good. While the hold-down bolts are individually loosened and re-tightened, the
laser and sensor measure the shaft-to-shaft position. This actually measures how much
each connection affects shaft alignment. In a perfect condition, loosening bolts should not
move the shafts at all.

The foot pre-check methods to evaluate measured movement at the shafts include:
. Soft Foot

. Frame Distortion Index (FDI)

Although they evaluate data differently, both methods give you a sense of soft foot

severity at each location. Soft Foot results are shown by the number of Xs displayed and
FDI results are shown as a numerical value.
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Soft foot

Soft foot evaluation provides you with a sense of severity without showing numbers.
Numbers are not used because, most of the time, they are mistaken for the value of the
shims, which is incorrect. When the numbers are calculated, they are compared against
the tolerance (usually 0.5 mils/inch). See Table 7-1 for more information on soft foot
evaluation results.

The results are evaluated by taking the horizontal and vertical movement on each target
and calculating the total movement on each target. The largest movement of the two is
then divided by the distance between the laser and sensor (dimension C) to determine the
angle of deflection caused by loosening a hold-down bolt. This angle is compared to the
tolerance for final evaluation for that foot.

The advantage of this method is that it uses a combination of horizontal and vertical
movements on the target to determine the problem feet. Experience has shown that
approximately 20% of the soft foot conditions cause a horizontal move because of a
severely bent foot.

Frame Distortion Index (FDI)

Frame distortion index provides you with a sense of severity with numbers.

A CAUTION!

Do not mistake frame distortion index numbers for shim values.

When the numbers are calculated, they are compared against the tolerance (usually
excellent <2 mils and acceptable <3 mils). If a particular foot is in the excellent range, the
number is plain. If the foot is acceptable, it has a clear box around the number. If the foot is
out-of-tolerance, it has a solid box around the number. The higher the number, the greater
the severity. See Table 7-1 for more information.

The number is evaluated by measuring the vertical angle and applying it to a millwright’s
“rule of thumb”:

FDI = 2 x Vertical Angle x Inboard to Outboard Foot Distance

Vertical angle is measured at the shafts when the hold-down bolts are loosened and the
inboard to outboard distance is the distance from the front to the back feet of the
component being measured (dimensions A or E in the Machine Dimensions screen). This
value is compared to the tolerance for final evaluation for that foot.

The disadvantage of this method is that it uses only vertical movement to determine the

problem feet (and the numbers are commonly mistaken for shim correction values).

Review alignment measurement results—horizontal
alignment

Reviewing alignment measurement results is available only in Advanced mode for
horizontal alignment jobs.

MHM-97432 Rev 10



Advanced Laser Alignment

Reviewing results is useful when repeatability of the data is a concern.

Prerequisites

Enable reviewing of alignment measurement results. See Section 7.4.6.

Procedure
1. Afteracquiring alignment data, press Enter.
2. Review the alignment measurement results.

The Review Measurements screen shows the vertical offset, vertical angle,
horizontal offset, horizontal angle, the date and time the data was acquired, a
symbol depicting the alignment method used to acquire the data, and a checkmark
if the data is used in the average calculation.

Figure 7-30: Review Measurements—horizontal alignment

Repeat
Reading

Selectf
Unselect

Delete

Reading

S Review Measurements
Vertical Horizontal Date Time

v B 2.8 7.9 05/20/15 07:02 PM |3
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Averaged Results
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Detail

Reading

Reading
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Icon

Description

condition is shown under this icon.

The vertical or horizontal angular alignment

is shown under this icon.

The vertical or horizontal offset alignment condition
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Icon Description

The alignment method is Auto Sweep, Manual
Sweep, or Pass Mode.

The background is green if the data quality is good,
yellow if the data quality is poor, and red if the data
@ quality is bad.

Data quality here is the correlation factor computed
from the sine fit to the data. If the data quality is 85%
or greater, it is good. If the data quality is between
70%-85%, itis poor, and if it less than 70%, it is bad.

The alignment method is Auto 4 Point or Manual 4
Point.

The background is green if the data quality is good,
yellow if the data quality is poor, and red if the data
quality is bad. The background is gray if one of the
@ points had to be estimated.

Data quality here is computed from the four
readings, which should follow the validity rule that
left plus right reading is equal to the top plus
bottom reading. If there is more than 20%
disagreement with the validity rule, data quality is

bad.
When a reading set is included in calculating the
i average data, a checkmark is displayed next to the
reading.
Averaged Results The vertical and/or horizontal angular and offset

66 1.4 FEREIL averaged alignment values.

The background is green if the offset or angle is
within acceptable tolerance values yellow if the
offset or angle is 1 to 2 times the acceptable
tolerance, and red if the offset or angle is greater
than 2 times the acceptable tolerance.

Optionally, you can select from the following:

a. Press F2 Repeat Reading to repeat the reading. A selected entry is highlighted.

b. Press F4 Select/Unselect to select or unselect a reading. A selected reading is
denoted by a checkmark.
Selected readings are averaged together to calculate the values shown in
Averaged Results displayed at the bottom of the analyzer screen.

c. Press F6 Delete Reading to delete a selected reading.

d. Press F8 Data Detail to display the tolerance plots associated with the highlighted
reading. See Section 7.8.1 for more information on the tolerance plots.

e. Press the up or down Reading keys to scroll through the list of readings one at a
time.
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7.5.6 Align the machine—horizontal alignment

After you acquire alignment data, the Laser Align Application automatically advances to
the next step, which is to make adjustments on the machines to align them (Move
Machine), if necessary. After completing this step, the Move Machine function on the Laser
Align Application main menu is marked with an X.

Procedure
1. Afteracquiring alignment data, press Enter.
2. Review the amount of required vertical and horizontal machine moves and make the

necessary adjustments to the machine.

Figure 7-31: Vertical machine move

S Vertical Move

|| Mils ||

Alternate

Switch

For vertical machine moves, if the required movement is positive, the amount of
movement is shown above the machine at the appropriate foot with an up arrow. If
the required movement is negative, the amount of movement is shown below the
machine at the appropriate foot with a down arrow.
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Figure 7-32: Horizontal machine move

e Horizontal Move

For horizontal machine moves, if the required movement is positive, the amount of
movement is shown below the machine at the appropriate foot with a down arrow.

If the required movement is negative, the amount of movement is shown above the
machine at the appropriate foot with an up arrow.

The bottom half of the analyzer screen shows a bull’s-eye target and a shaft
centerline plot representing the alignment condition of the machine. The shaft
centerline plot includes a “V” shape indicating the acceptable angular tolerance on
the machine as well as a bracket at the base of the “V” showing the acceptable
offset misalignment at the coupling.

The bull’s-eye target compares the total misalignment to the target tolerance. Each
circle in the bull’s-eye target has a different meaning: red—more than two times the
tolerance, yellow—between one and two times the tolerance, green—within
acceptable tolerance, green with a star—within excellent tolerance.

Optionally, you can do the following:

a. Press F4 Extra Foot to calculate the vertical and horizontal machine moves for up
to four machine foot locations in addition to those defined for the job.

See Section 7.5.8 for more information on calculating moves for extra feet.

b. Press F5 Alternate Move to switch between the alternate pairs of feet where the
machine moves can be made.

If all dimensions are entered, up to six alternate moves are available.
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c. Press F6 Switch Move Type to select a move type. You can choose vertical,
horizontal, or vertical and horizontal.

d. Press F8 Data Detail to view the tolerance plots.

The tolerance plots are a graphical representation of the alignment condition of
the machine. See Section 7.8.1 for more information on the tolerance plots.

e. Press F10 Predict to estimate the resulting alignment condition based on a
theoretical adjustment prior to actually moving the machine.

This is useful in determining whether appropriate shims are available to correct
the misalignment.

See Section 7.5.9 for more information on using the predict mode.

f. Press F12 Live Move to observe the machine movement in real time from the
analyzer while making machine moves.

This option is present depending on the live move orientation you have
previously chosen. See Section 7.4.4.

3.  Ifnecessary, acquire alignment data again. See Section 7.5.3.

7.5.7 Review data in traditional cardinal positions

This option is available only for Advanced horizontal and vertical alignment jobs.

Use this option if you prefer to record data in the traditional cardinal positions (0°, 90°,
180°, and 270°) and if you want to perform a graphical solution using the data.

Procedure
From the tolerance plot, press F2 View Data.

You can view the tolerance plots from the Review Measurements screen or from the
Horizontal Move, Vertical Move, Dual Move, Angular Move, and Offset Move screens. See
Section 7.8.1 for more information on how to view the tolerance plots.
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Figure 7-33: View data—horizontal alignment
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Figure 7-34: View data—vertical alignment
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Optionally, you can do the following:

Press F3 Display Actual Data to show the position of the laser beam on each target or F3
Zero Top Reading to display the actual data readings with the top reading adjusted to
zero.

o

<

Press F9 Reverse Dial Setup to enter additional dimensions to compute the data in
reverse dial format.

The option to compute data in reverse dial format is available only for horizontal
alignment jobs.

Press F4 Display Dial Readings to show the computed dial indicator readings or F4 Display
Detector Readings to display the original detector readings.

n

You need to enter reverse dial dimensions by pressing F9 Reverse Dial Setup first for this
key to become active.

The option to display dial readings is available only for horizontal alignment jobs.

7.5.8 Calculate moves for extra feet

Extra foot calculation is available only for Advanced horizontal alignment jobs.
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You can calculate vertical and horizontal machine moves for up to four machine foot
locations in addition to those defined for the job.

Procedure

1.

From the Vertical Move, Horizontal Move, or Dual Move screens, press F5 Alternate
Move to choose the machine component where the extra foot is located.

A selected machine has both arrows in the machine.
Press F4 Extra Foot.
Enter dimensions for each extra foot.

Dimension* Measurement description

Al1-A4 Center of outboard foot of the machine on the left to the center of the
extra foot. If the extra foot is located to the right of the outboard foot
on the left machine, enter a positive (+) value. If the extra foot is located
to the left of the outboard foot on the left machine, enter a negative (-)
value.

E1-E4 Center of inboard foot of the machine on the right to the center of the
extra foot. If the extra foot is located to the right of the inboard foot on
the right machine, enter a positive (+) value. If the extra foot is located
to the left of the inboard foot on the right machine, enter a negative (-)
value.

*Measure to the nearest 1/8 inch (3 mm).

The Laser Align Application automatically calculates the horizontal and vertical
moves for each foot. For horizontal moves, the value is positive if the movement is
to the left (viewed from the outboard end of the right machine looking toward the
left machine) and negative if movement is to the right. For vertical moves, the value
is positive if the movement is upward and negative if the movement is downward.

Extra foot dimensions and calculations are temporarily stored in the analyzer
memory.

7.5.9 Use the predict mode

Predict mode is available only for Advanced horizontal alignment jobs. You need to enter
all machine dimensions to use the predict mode.

The predict mode lets you estimate the resulting alignment condition based on a
theoretical adjustment prior to actually moving the machine.

This is useful in determining whether appropriate shims are available to correct the
misalignment, when a machine cannot be dropped any further in the vertical direction, or
if the machine is bolt-bound horizontally.

Procedure

1.
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From the Vertical Move, Horizontal Move, or Dual Move screens, press F10 Predict.
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This displays the movement required to align the machine vertically or horizontally.
The bull’s-eye target compares the total misalignment to the target tolerance. Each
circle in the bull’s-eye target has a different meaning: red—more than two times the
tolerance, yellow—between one and two times the tolerance, green—within
acceptable the tolerance, green with a star—within excellent tolerance.

For movement in the vertical direction, if the movement required is positive/
upward, values are displayed above the machine. If the movement required is
negative/downward, values are displayed below the machine.

For movement in the horizontal direction (as viewed from the outboard end of the
right machine looking towards the left machine), if the movement required is
positive/to the left, values are displayed below the machine. If the movement
required is negative/to the right, values are displayed above the machine.

Figure 7-35: Predict mode

Predict Mode

Vertical

ALIGNMENT HELPER:

Enter a number corresponding to the possible move that
can be made at a selected foot. Entering a negative (-)
number indicates a move in the Downward or Right
direction. Entering a positive {(+) number indicates a move
in the Upward or Left direction. Use arrow keys or
touchscreen to select a different foot. When ready, press
Enter to proceed to the prediction screen.

+/-

K
°
o
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Optionally, enter a value corresponding to the possible move that can be made at
the selected foot.

Press Enter.

This shows the Prediction screen where you can view the alignment condition if the
moves specified are to be performed.
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The bottom half of the AMS 2140 screen shows a bull’s-eye target and a shaft
centerline plot representing the alignment condition of the machine. The shaft
centerline plotincludes a "V" shape indicating the acceptable angular tolerance on
the machine as well as a bracket at the base of the "V" showing the acceptable offset
misalignment at the coupling.

The bull’s-eye target compares the total misalignment to the target tolerance. Each
circle in the bull’s-eye target has a different meaning: red—more than two times the
tolerance, yellow—between one and two times the tolerance, green—within
acceptable tolerance, green with a star—within excellent tolerance.

a. Press F2 Repeat Predict Mode to go back to the previous screen.

b. Press F4 Predict Horizontal or F4 Predict Vertical to predict the movement required to
align the machine horizontally or vertically.

c. Press F6 Go to Machine Moves to go back to the Vertical Move, Horizontal Move, or
Dual Move screens from where the predict mode was accessed.

Perform live move—horizontal alignment

The Live Move option lets you observe the machine movement from the analyzer while
you are moving the machine. The option to view live machine moves in the horizontal, or
both the horizontal and vertical directions is dependent upon the setting you chose when
selecting a live move orientation.

Procedure

1.

On the Machine Move screen, press F12 Live Move.

Note
This option is present on the Horizontal Move screen by default and is also present depending
on the live move orientation you have previously chosen. See Section 7.4.4.

The screen then displays the movement required to align the machine vertically
and/or horizontally. The bull’s-eye target indicates how well the machine is aligned
with respect to tolerances.
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Figure 7-36: Horizontal live move

ke Horizontal Live Move

Alternate
Move

Perform the live move with the laser fixtures at any rotational position. Before
proceeding, make sure that the laser fixtures are located at a position where they
can remain stable throughout the alignment process. The average laser and sensor
angle position is displayed in the middle of the screen. The background of the box is
green when the laser fixtures are within 2° of each other, and is white if the laser
fixtures are not within 2° of each other.

For vertical machine moves, if the required movement is positive, the amount of
movement is shown above the machine at the appropriate foot with an up arrow. If
the required movement is negative, the amount of movement is shown below the
machine at the appropriate foot with a down arrow.

For horizontal machine moves, if the required movement is positive, the amount of
movement is shown below the machine at the appropriate foot with a down arrow.

If the required movement is negative, the amount of movement is shown above the
machine at the appropriate foot with an up arrow.

The bottom half of the analyzer screen shows a bull’s-eye target and a shaft
centerline plot representing the alignment condition of the machine. The shaft
centerline plotincludes a “V” shape indicating the acceptable angular tolerance on
the machine as well as a bracket at the base of the “V” showing the acceptable
offset misalignment at the coupling.
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