Chapter 7
Fan/Turhine Balance

(Revision 3.01, Aug 2007)

“Fan/Turbine Balance” is an analyzer function tissaccessed from the analyzer's Main
Menu banner screen as shown in the illustratioovaeSelecting this function from the main
menu brings up the “Jobs and Setups” banner seneenl (also shown below). Each of the
listings on this banner screen menu is an optidhimthe function. Descriptions of each of
these options follow, along with the informatiomué@ed to complete the menu screens

within the options, and the steps necessary tmparthe fan balance function.
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7.1.1.

Hodel 4848 VIPER Analyzer

Main Menwu — Database Z24.6¥ Full
Propellexr Balance
Main Rotor Track & Balance
Tail Rotor Balance
Vibration Spectrum Survey
Fan Blade Optimizer
Owverall Vibration Survey
Transient Yibration Survey
TFE731 Performance — EHMS
Monitor Spectrum
Monitor Magnitude and Clock
Monitor Magnitude and Phase
Monitor Overall
Check Track
Test Tach FPower
Transfer Data with PC wia R5-232
Miscellaneous Items

- Fan/Turhine Balance

Start Job. Selecting “Start Job” from the “Jobs 8etlips” banner screen allows
you to begin a new fan trim balance job. When y&led this option, one of three
screens will appear depending on whether you arétakting a new job with no fan
setups previously defined in the analyzers menf@r@tarting a new job with




previously defined fan setups available in the yeaks memory; or 3) Resuming an
incomplete fan job being held in the analyzer's mgm

Start Job
Resume Johb
Manage Jobs
Manage Setups

Jobs and Setups

Model 4048 VIPER Analyzer

7.1.2. Setup List.If you arestarting a new job with previously defined setupailable in

the analyzer's memorihe screen will automatically display the SeleduBd.ist
banner screen similar to the one shown below. Theahsetup names will be those
which you have entered into your analyzer.

Select

Setup List

1 > PH3IBBA HPFT
Z ) CF5—88A—CZ

3 ) CF34—-3A
4 —D
53 » TFEVT31-EZ-1C

Mew

Copy

| 7.1.3. Fan/Turbine Balance Setup Screen. If youssaeting a new job with no setups
previously defined in the analyzer's memahg screen will automatically display
the Fan/Turbine Balance Setup banner screen shelewbSee paragraph 7.1.6 for
step-by-step instructions on completing the Farliingr Balance Setup.
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7.1.4.

7.1.5.

Model 4848 VIPER Analyzer
Fan/"Turbine Balance Setup

MHame : | |

Eng Rotation:

Hum Baln Planes:
Hum Optional Planes:
Balance Ht Type:
Hum Class MWt Sets:
Label Detail Hts:
Baln Height Unit:
Hum Sens » Eng:
Hum Balwn Speeds:
S5low Roll RPM:

Min Balwn RPHM:
Actual RFM @ 188k :
Vib Units: {FB& ;

Incomplete Joblf you areresuming an incomplete job being held in the araalgz
memory the opportunity to do so is presented immedid@lpwing the “Start Job”
selection. The screen displays the message as dyelan. If you press the [F1]
“Yes” key, the analyzer will return you to the léagical in-progress step of the job.
If you press the [F5] “No” key, the analyzer willqeeed as described in the two
examples above, depending on your circumstances.

Model 4848 VIPER Analyzer
Incomplete Job

The last Job performed
is incomplete.

Do you want to RESUHME
work on it?

Ves [ =}

Fan/Turbine Balance Setup. The “Fan/Turbine Ba&®etup” banner screen
allows you to define and store a Fan/Turbine Bade®etup. The “Fan/Turbine
Balance Setup” banner screen displays fill-in agldcion fields. The fill-in fields
have squared off ends ([ ]). These fields aredilh using inputs from the analyzer
keypad. The selection fields have pointed erds.(These fields have two or more
preset values that are selected by using-thleaind [ ] keys. Navigate between the
fields on this screen using thé]fand [!1] keys. (Refer to Chapter 3, “Using the
Model 4040 Viper Analyzer” if you are unfamiliar thiusing the keypad or
inputting data.)
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Complete the “Fan/Turbine Balance Setup” screenimefollowing example.

7.1.6.

7.1.6.1.

7.1.6.2.

7.1.6.3.

7.1.6.4.

7.1.6.5.

Complete the Fan/Turbine Balance Setup. To complet “Fan/Turbine
Balance Setup” banner screen (as shown belowjeltotlowing:

Model 4848 VIPER Analyzer
Fan/Turbine Balance Setup

Hame : [CF34—3A |

Hum Balwn Flanes:
Hum Optional Planes:
Balance Ht Tupe:
Hum Class Ht Sets:
Label Detail Hts:
Baln Height Unit:
Hum SensEng:

Hum Baln Speeds:
S5low Roll RFHM:

Min Baln RPFH
Actual RFM 2 180 :
Vib Unit:éﬁfig ............ ?

In the "Name’ field, enter a name for this setup using the lesyRefer to
Chapter 3, “Using the Model 4040 Viper Analyzerydu are unfamiliar with
using the keypad.) The name you choose will aidigalifferentiating this setup
from other stored setups should you choose toresew, or print it at a later
time. The name should be one of your choosing whitlhhe easily recognized
and associated with this setup such as “Citatigh l0ear 45, ” or “CF34-3A".

Using the {}] key, move down to the “Eng Rotation” field. Uset=] to select
the direction of engine rotation. The choiceghis field are CW for clockwise
or CCW for counter clockwise.

Using the {}] key, move to the “Viewed From:” field. This fibis used to define
the Engine Rotation perspective. The two availgelspectives are <FLA>
(Forward Looking Aft) and <ALF> (Aft Looking Forwe). The <FLA>
perspective is determined by standing in fronheféngine and noting the
direction the fan rotates as viewed looking bact& the intake. The <ALF>
perspective is determined by noting the directi@fan/turbine rotates as
viewed from behind the fan/turbine looking forwanat of the intake.

Using the {}] key, move to the “Num Baln Planes” field. Use fkg] key to
select the total number of rotational balance @arethis engine type.

Using the {}] key, move to the “Num Optional Planes” field. Ube ] key to
select the total number of optional rotational hatplanes on this engine type.
An optional plane is usually one which you may maveand continue balancing
when attempts to balance on the primary balanaeepda not yield the desired
results.
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7.1.6.6.

7.1.6.7.

7.1.6.8.

7.1.6.9.

7.1.6.10.

7.1.6.11.

7.1.6.12.

7.1.6.13.

Using the {)] key, move to the “Balance Wt Type:” field. Thalénce weight
type is a description of the balance weights far éipplication. Use the right
arrow key to select from Actual, Class, or BotHads weights are balance
weights designed specifically for use with the aegi Class weights usually
have a part number for the set and a designatiosaith weight in the set.
Weights are fixed values for each individually desited weight. Actual means
the weights are not designed specifically for thgire, such as standard AN
washers or slug weights. The weights are desidrageinits of measure (grams
or ounces) in the solution offered by the analyaéner than a specific class
weight by name.

Using the {}] key, move to the “Num Class Wt Sets” field. Use =] key to
select the total number of class weight sets availeor use on this engine. If yol
choose a number here, be prepared to define eashwkight on the next screep.

Use the §}] key to move to the “Label Detail Wts:” field. B weights are
those weights that are installed at the factoryaamhot be removed. If these
weights occupy positions normally used for trimavaing, you may label those
occupied positions so that the balance solutiohbeilcalculated disregarding
those locations.

Use the §] key to move to the “Baln Weight Unit:” field. Uske ] key to
select “g” for grams or “0z” for ounces. You wils@ this unit of measurement tg
define your class weight set. If using Actual Weighhis defines the units of
measure in which the balance solution will be pnesg

Move to the “Num Sens / Eng:” field using tH§ key. Select the number of

sensors you will use on each engine by usingshlekgy to scroll between the
selections. This selection will define total numbé&sensors being used on each
engine for the balance job.

Move to the “Num Baln Speeds” field using thg key. Use the>] key to
select the number of actual speeds (1 to 9) ori®dbb. The “Sel in Job”
selection in this field will allow you to chooseethumber of balance speeds as
well as the actual speeds themselves in the joyoul always use the same
number of speeds and the same speeds to balas@ntfime, you should select
that number of balance speeds here. If the nuoflsreeds can vary with each
job using this setup, select the option of “Selai”.

Move to the “Slow Roll RPM” field by using th&] key and use the numeric
keys to enter a Slow Roll RPM for this balance jbino entry is required, leave
this field at 0. A Slow Roll RPM may be requiredevhusing proximity probes.
With these probes you may encounter a phenomenmarkas runout. Runout
occurs as a result of the physical properties ofesshafts. The Slow Roll RPM
is used to identify what the actual signal is, Hreh these measured values are
subtracted from all subsequent vibration measuré&nen

Move to the “Min Baln RPM:” (minimum balancing sgidield by using thelf]
key. Enter the minimum speed, in RPM, that may dedfor this balance setup.
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7.1.6.14.

7.1.6.15.

7.1.6.16.

7.1.6.17.

Move to the “Actual RPM @ 100%” field by using tHé key. Use the numeric
keypad to enter the actual RPM of the fan or twerliiaing balanced at 100% of
its allowable speed.

Move to the “Vibe Unit:” field by using théJ] key. Using the ] key, select
the engineering units used for this balance seRgfer to the LMM if you are
not familiar with the vibe unit used for this amaltion.

Using the {)] key, move to the “Modifier” field. Using the}] key, select the
modifier used for this balance setup. Refer toLtki for verification of
required engineering units and modifier to be Usedhis application. The Vib
(engineering) Unit and Modifier are used in confiorc with one another to
express a value as in “Mils Pk-Pk, gs RMS, or IR8KP. Refer to the LMM if
you are not familiar with the modifier used fordfipplication.

Use the {}] key to move to the “Solution Iterations:”. Thel@®ion Iterations

field is used for varying the weights for the lesgtiares. 1 means take the
straight LSQ solution (minimize RMS vib), more thame means adjust the
weighting to minimize worst case vib. Solutiorréigons only appears when the
“Num Baln Planes” in paragraph 7.1.6.4 above isigrethan 1.

When all fields are completed as required, preSS'ER] to proceed.

7.1.6.18.

7.1.6.19.

If you selected a number of balance speeds in pgrhg.1.6.11 above, the
“Fan/Turbine Balance Speeds” banner screen witlibglayed. If you selected
“Select in Job”, go to paragraph 7.1.7. The nuntbepeeds (Num Baln
Speeds:) line will display the number entered @pst.1.6.11. Press thé][key

to move the cursor to the “Balance Relative to Dedi Peak Speed?” field. The
field will be highlighted and defaulted to the “Nahswer as illustrated in the
first screen below. With the “No” answer display#dte entered speeds are not
relative to the highest peak vibration. In thisggpress thdl] key to move to
the “Enter Speeds As N% or Defined RPM” field antee the speed(s)
determined from the fan survey or LMM. You mayegrthe speed(s) as an
actual RPM or %.

If the speeds are to be entered based on a vibratiwey and relative to the
highest peak encountered, use the key to togglartbeer to “Yes” in the
“Entered RPM Relative to Peak:” field. Press theKey and a new field “Peak
Speed:” will appear as shown in the second screlewb Use the keypad to
enter the speed at which the highest amplitude pealrred in the fan survey.
Press thelf] key to move to the “Enter Speeds As N% or DefiR&M” field

and enter the variance in speed relative to th& Bpaed entered. For instance,
if the Peak speed was entered as “90” indicatirtg ®IPM, you might enter
three speeds in the example screen below as ‘01’ahd “1” to indicate speeds
of 89, 90, and 91 % respectively.

Use the §}] key to move to the toggle field at the bottonthé screen. This field
gives you the option to use the Actual Speeds aeduiuring the first run as the
target speeds for all subsequent runs OR use delsefined on this screen as
the target for ALL runs. Use thes]] key to make your selection.
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When all fields are completed and set per yourireqents, press [ENTER] to accept and

continue.
Model 4848 VIPER Analyzer
Fan/Turbine Balance Speeds

Hum Balance Speeds: 3

Balance Relative to Defined Peak Speed?

Enter Speeds As H¥ or Defined RFH
Spd Aall 59115_01"5

Model 4848 VIPER Analyzer
Fan/Turbine Balance Speeds

Hum Balance Speeds: 3

Balance Relatlve to Deflned Peak Speed?

Enter Speeds As H¥ or Deflned RFH

Spd all § SOIS
1
Z
3
& Use These Speeds for ALL Runs >

7.1.7. Define Class Weights. The “Define Class Wts” barsteeen (if class weight is
selected in item 7.1.6.6) will be displayed. Tdimkea class weight set, do the
following:
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Hodel 4Eﬁﬁ VIPER fnalyzer

Set ID: B9111M35PXX MaxExry

Hum Hts: {7 | Placement: iSp .
Hame Ht Span Hame Ht Spa

{The min wt must be a base wt)

7.1.7.1.In the “Set ID” field, use the keypad to enter a name or partbemfor the class
weight set you are about to define. The Set IDukhbe one that is recognizable and
commonly used by everyone who will be using thisige¢o balance.

7.1.7.2.Use the §] key to move to theMaxErr: ” field. Use the numeric keypad to enter a
number that will be used to determine the maximamunt of error between the
suggested solution and the available class weighement combination. The lower
this number, the closer the two solutions will natgut the longer it may take to
generate a solution during the solution process.

7.1.7.3.Use the §}] key to move to theMum Wts:” (number of weights) field. Use the
numeric keypad to enter a number correspondiniggddtal number of different
weights in this class weight set.

7.1.7.4.Use the §] key to move to thePlacement”field. Use the$] key to select from
“Continuous” or “Spread”. Selecting “Continuousilivtell the analyzer to match the
suggested solution as closely as possible whilpikgehe installed weights in
consecutive positions. Selecting “Spread” wilballthe analyzer to insert empty
weight positions between weights, as needed, att@mpt to match the suggested
solution.

7.1.7.5.Use the §}] key to move to theMame’ field. Use the keypad to enter a name or part
number to identify each weight in the class wergt

7.1.7.6.Use the §}] key to move to theWt” (weight) field. This field defines the exact
weight of the individual class weights in the adjaic'Name” field. The unit of
measure is that which you defined in item 7.1.®8va. Note that just above the
Name, Wt, and Span fields, is the statement “Thewtimust be a base wt”". This
means that the smallest defined class weight st#lulle must be a base weight. A
base weight is one that may be used to occupyiiggoghen an actual balance
weight is not required. It may also be the smabestilable weight in the class
weight set or have a weight value of 0. Normaflyhis weight is required to occupy
each location not containing a trim balance weiggtveight value should be 0.
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7.1.7.7.Use the §] key to move to theSpart field. This field defines the number of
positions or weight mounting locations that will becupied by this class weight.

7.1.7.8.Complete a Name, Wt, and Span field for each oftlalable fields until the chart i
filled. If you find that you have specified too fewtoo many class weights, use the
[U] key to place the cursor in the “Num Wis:” fielddaadjust the number
accordingly. The number of available fields will tieanged per this input. If you
have specified more than one class weight sehfsisetup in item 7.1.6.7 above, |
another Define Class weight screen will be displageich as the two screens below,
when you press [ENTER] to store the current scesghcontinue. Repeat section
7.1.7.1 through 7.1.7.8 for each additional clasigtt set. If you have specified
only one class weight set for this setup, PressTER] and go to item 7.1.8.

Model 4848 VYIPER Analyzer
Define Class Hts

Set ID: [3BZ4TS3FXX | HaxExrx o

Hum Hts: E::E FPlacement : QEE ¥
Hame Ht Span Hame Ht Span

{The min ut
iBOLT 3. B8E

st be a base wt)

Hum Hts: Placement :

Hame Ht Span Hame
{The min wt must be a base wtl

el T T S
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7.1.8.

7.1.8.1.

7.1.8.2.

7.1.8.3.

7.1.8.4.

7.1.8.5.

7.1.8.6.

7.1.8.7.

Balance Plane Information Setup. To complete Baddnce Plane Information”
setup screen(s), as shown below, do the following:

Model 4848 VIPER Analyzer
Balance Plane Information

Flane :

FPosn Type:

Hum Positions:
Hum Usable:
RivetHt :

Radius:

Spacing:

Position Hum Dir:
MaxHt- Position:
MaxHt- Plane :

Ht Set:

Trial Ht:

Angle of #1 Posn:

In the “Plane” field, use the £] key to select the identifying number for the ffirs
balance plane information. You will complete ondtafse information screens for
each balance plane as defined in item 7.1.6.4108.%.above. If you defined only
one balance plane, you will only complete one adanformation screen.

Use the §}] key to move to thePosn Type” field. This field will define the
terminology used to refer to the weight locatidm®tghout the balance job. The
choices in this field are <Position>, <Hole> or a@>. After you exit this field
the remaining references will change to the seteteien. Consequently, the fields
described in these instructions are identified gealty as “Position”. Your screen
will display the actual term you selected in thédd.

Use the §}] key to move to theMum Positions:” (number of weight positions)
field. Use the numeric keypad to enter a numbeagrkip the total number of
positions where balance weights may be attachetthi®balance plane only.

Use the §] key to move to theMum Usable? field. Use the numeric keypad to
enter a number that will define the maximum nunmidfgrositions that can be used
for installing weight on a single run.

Use the §}] key to move to theRivetWt: ” field. Use the numeric keypad to enter
a value for the weight in grams or ounces (as ddfin item 7.1.6.9 above) of any
attaching hardware used to secure the balance tteigiie balance plane.

Use the §] key to move to theRadius’ field. This field will only appear if an
optional balance plane is identified in paragragh6r/5 above. Use the numeric
keypad to enter a value defining the radius ofwtk@ht locations on this balance
plane.

Use the §] key to move to theSpacing” field. Use the {] key to select “Even”
or “Uneven”. Your selection is based on the equalreequal spacing between all
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7.1.8.8.

7.1.8.9.

7.1.8.10.

7.1.8.11.

7.1.8.12.

If more than one set of class weights is available for this balance plane, you must
select, and use ONLY one of the class weight sets f  or the balance plane. DO NOT MIX

7.1.8.13.

7.1.8.14.

positions. An Even setting is used when each iddii position is spaced the same
relative to all adjacent positions. The Even s&estwill automatically assign an
angle to each position number based the othemd@ton you provide in this
screen. Any unequal spacing of even a single positictates that you use the
Uneven setting. If using the Uneven setting, aritashdl screen displaying a table
will be displayed when you leave this screen. Yfaust define each position angle
and its sequential number on the next screen agnstmoparagraph 7.1.8.14.

Use the §] key to move to thePosition Num Dir:” (position numbering
direction) field. Use the$] key to select either CW for clockwise or CCW for
counter clockwise. The direction is based on tiokeioof ascending value or
increasing numbers.

Pressing thel[] key will move the cursor to thérom” field to the right of the
“Position Num Dir:” field. Use the$] key to select the perspective used to view
the direction of the position numbering. The twailable perspectives are <FLA3
(Forward Looking Aft) and <ALF> (Aft Looking Forwdj. The <FLA>
perspective is determined by standing in fronheféngine and noting the
direction the position numbers increase as vieweHlihg back into the intake.
The <ALF> perspective is determined by noting tleddion the position numbers
increase as viewed from behind the fan/turbineilmpkorward out of the intake.

\4

Use the JJ] key to move to theMaxWt/Position” (maximum weight per position)
field. Enter a numeric value to define the maximwoial number of grams or
ounces (as defined in item 7.1.6.9 above) allowedhfitallation at any one
individual position.

Use the §}] key to move to theMaxWt/Plane" (maximum weight for this balance]
plane) field. Enter a numeric value to define trexiimum total number of grams
or ounces (as defined in item 7.1.6.9 above) altbfee installation on this balance
plane. This is the total of all weight at all indival positions on this plane.

Use the §}] key to move to theWt Set:” (weight set) field. If you defined only
one weight set in section 7.1.6.7 above, that weighname will appear in this
field and your only possible choice. If you definedre than one weight set, use
the [=] key to select one of the previously defined sets.

NOTE

CLASS WEIGHTS.

Use the §}] key to move to theTrial Wt ” field. Use the numeric keypad to entef
a weight in grams or ounces (as defined in itenmbAlabove) for the analyzer to
use as a trial weight in the first balance runisThal weight will only be used if
an Influence Coefficient is not stored in the setup

If you selected “Even” position spacing in paradrapl.8.7 above, use thé] [key
to move to the Angle of #1 Posiifield. Use the keypad to enter the angular
location of the first weight position as viewedrfrahe perspective selected in
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paragraph 7.1.8.9 above. Determine the angletagimg the fan to align the
tachometer pickup and its triggering device (maigneterrupter, reflective tape,
etc.). With the fan in this position, use the 12p@8ition as the “0” or “360
degrees” (index point) and measure opposite theetiin of rotation to the angle
of position number 1. For example, if the #1 hislat the 3:00 position (simply as
viewed on the face of a clock from the perspecirfected in paragraph 7.1.8.9
above) and the engine rotates counterclockwiseanigie would be 90 degrees. If
the #1 hole is at the 3:00 position and the engitetes clockwise it would be 270
degrees. The measurement to position # 1 must all@yneasured opposite the
direction of rotation. If the angle of position &lunknown, enter “0”. After
entering the angle of the #1 position, press [ENJiBRontinue.

Model 4848 VIPER Analyzer
Balance Plane Information

If you selected “Uneven” in step 7.1.8.7 above,“thagle of #1 Posn:” field will
not be displayed, but when you press [ENTER] théiple angle/position number
fields are displayed as shown in the example ab&aeh position angle must be
defined individually. Using the keypad, completelefield by entering a position
number (“No.”) and its corresponding angular (“Ahtgcation as measured
opposite the direction of fan rotation as vieweahirthe perspective selected in
paragraph 7.1.8.9 above. Use thgdnd [1] keys to move between these fields.
To determine these values, do the following. Reothé fan to align the tachometer
pickup and its triggering device (magnetic inteteupreflective tape, etc.). With
the fan in this position, use the 12:00 positioth&s“0” or “360 degrees” (index
point) and measure opposite the direction of rotatd the angle of each position
number and record that angle adjacent to the pasitumber. For example, if the
number 1 position is near the 6:00 position, thgieamay be measured as 174
degrees. On the screen, use the keypad to entangfte of position number 1 as
“174.” Then, using thel]] key to move to the adjacent field (“No.”), inpthie
number “1.” Next, measure to position number fds$ition number two is
measured as 156 degrees, enter that value and tBéiadjacent field. Continue
this process until all angles for all positions dedined. The measurement must
always be opposite the direction of rotation of fdae maintaining the perspective
selected in paragraph 7.1.8.9 above.
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Continue entering Balance Plane Information fopkdhes described in paragraph(s) 7.1.6.
and 7.1.6.5 above.

7.1.9.

7.1.9.1.

7.1.9.2.

7.1.9.3.

7.1.9.4.

7.1.9.5.

7.1.9.6.

Complete the “Sensor Information” screen as follows

In the Eng ID: (engine identification) use the nuim&eypad to enter the number
of the engine. Press thg][key to move to the next field.

Use the ] to select the Tach Chan (tachometer channelibwse for this job.
Be sure the channel you select here is the chgonehctually connect the
tachometer-input signal to when setting up the mmeit. Press the/] key to
move to the next field.

Model 4848 VIPER Analyzer
Sensor Information

Eng ID: 17

Full Scale Vibration: {O.@07%

Sensor Type Cha Desc Pos Targ
avy A 12 =ELs]T]

Use the £] key to select theTach Type” The analyzer will process the signal of
several tooth types as well as tachometer generatat optical sensors. Optical
sensors include the Phototach and Lasetach. Preg key to move to the next
field.

Use the ] to select Tach Pos (FLA):” (Tachometer position, from Forward
Looking Aft). This is the clock position where ttechometer triggers during the
fan rotation as viewed from forward of the engioeking aft into the intake. The
selections are in whole hours from 1 to 12. If yoe unsure of the location of the
tach trigger event, use thes] key to select “UNK”. Press thé/] key to move to
the next field.

Use the ] key to select theFull Scale Vibration”. This should be the highest
amplitude of vibration you would reasonably expgectee during a typical balance
job. This value should be enough above the maximllmwable vibration for the
engine so that any amplitude in excess of that liam be readily seen. Use thig [
key to move to the next field.

Use the £] key to select theSensor Typé you will use for this balance. If the
sensor you intend to use is hot among those liseglChapter 18, Miscellaneous
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7.1.9.7.

7.1.9.8.

7.1.9.9.

7.1.9.10.

7.1.10.

ltems, paragraph 18.1.2 on setting up a new sebserthe §] key to move to the
next field.

Use the ] key to select theCh” (Channel A, B, C, or D) where you will connect
the sensor input from the vibration sensor in saisie row. Use thel] key to
move to the next field.

Use the keypad to enter a name in thes¢ field. The name should reflect the
source, location, or other common attribute of #gssor input. Some suggestions
are FRONT, REAR, VERT, HORIZ, or FFV, FFH. Use fli¢key to move to the
next field.

In the “Pos field, use the f] key to select the clock position of the sensothen
engine as viewed from forward of the engine lookirtg the intake. Use th¢/]
key to move to the next field.

Use the keypad to enter a value in thiarg” field. The value will define the point
where the analyzer provides a suggestion to tetmih& balance job. When all
fields are complete, press ENTER to accept andraoat

The define “Fan/Turbine Balance ICFs” screen isnghbelow. Use thes$] to
toggle the YES / NO answer field to indicate if ywish to use the same influence
coefficient for all planes. If using a single rada plane, this option will not be
presented. Use thes] to toggle the YES / NO answer field to indicdtgau wish
to use the same influence coefficient for all sgedfiusing a single speed balance,
this option will not be presented. Use thig ey to move to the next field. Enter
an established or calculated influence for thisgsétom the keypad. In the
“(Balance weight units)/(Vib units)” field, entene units of weight, grams or
ounces as designated in the setup, required taeeshe engineering unit of
vibration to the lowest possible level. In the {Ddield, enter the phase correction
in degrees. If you have selected multiple plameseasors, repeat these steps for
the next screens. When all fields are completeyper requirements, press
[ENTER] to accept and continue.

Model 4848 VIPER Analyzer
Define Fan/Turbine Balance ICFs

Flane ID: 1
All FPlanes Use the Same ICF:

All Speeds Use the Same ICF:
Spd Sensor 1
o-IPS Deg

1 189 .88 i1
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7.1.11.

7.1.12.

7.1.13.

Job Identification Screen. The Job Identificatbaneen will be displayed where
you may enter the optional information of Name, A E€gistration and AC/Total
Time. Complete each field as necessary usingrthlyzer keypad. If Names have
previously been entered in this analyzer, you n#ionally press the [F1]
“Names” key and select a name from the storeafisiames. When all fields are
complete per your requirements, press [ENTER] tepcand continue.

Model 4840 UIPER ﬁn;luzer

Hame I Joan Je

Press ENTER to continue
HNames | [

Engine Information. The Engine Information screelhbe displayed where you
may enter the optional information of Position, E@gS/N, Type, TSO, TSN, Cyc
Complete each field as necessary using the andtgzpad. If Serial Nos have
previously been entered in this analyzer, you n@ipoally press the [F1] “Serial
Nos” key and select a serial number from the stbstof serial numbers. When al
fields are complete per your requirements, preBSTHER] to accept and continue.

Model 4848 VIPER Analyzer
Engine Information
¢ H

Seri1al MNos |

Fan/Turbine Balance Equipment Setup. The Fan/marBalance Equipment
Setup banner screen, shown below, will be displayestall the speed sensor,
vibration sensor, and cables as indicated. Neacdéhter of the screen, the
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information message “Tach power is off” will be plsyed. This indicates that
power to the optical tachometer is currently natikable to check alignment with
the reflective target. If you wish to do the ahgent at this point, press the [F1]
“Tach Pwr” key to provide power to the optical tanteter being used. When all
installations and connections are made, and tacteoroleecks completed as
necessary, press [ENTER] to accept settings andrexiscreen.

Model 4848 VIPER Analyzer
Fan//Turb Balance Equipment Setup

Install the speed sensor and
connect to tach chamwmel 1

Install wvibration sensor and
connect to wvib. chamwmel A

Remowve all trim weights.

Tach power is OfF

Tach Pur |

NOTE

The option to turn tach power on or off using the | F1] function key is for tachometer
alignment only and will not affect the tachometer’s operational condition,
regardless of selection, once this screen is exited

7.1.14. The Tach Power may also be checked from the MainuMgption “Test Tach
Power” as shown below. Highlight the “Test Taclwvd item and press
[ENTER] to access the “Tach Power” screen.

Model 4848 YIPER Analyzer

Main HMenu
Propeller Balance
Main Rotor Track & Balance
Tail Rotor Balance
Vibration Spectrum Survey
Fan/Turbine Balance
Fan Blade Optimizer
DOverall Vibration Survey
Transient Vibration Survey
TFE7321 Performance — EHMS
Monitor Spectrum
Monitor Magnitwude and Clock
Monitor Magnitwde and Phase
Monitor Overall
Check Track
Test Tach Power
Transfer Data with PC wia R5-Z32
HMiscellaneous [tems
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7.1.14.1. Each function key on the “Tach Power” screen cqgwess to a Tach channel. By

7.1.15.

pressing the corresponding function key, power bgllrouted to that tach channel
for testing or alignment purposes. Only one td@moel can be powered at a tim
The powered tach will be identified following th&&ich Power:” statement. To
turn off power to any tach channel press [F5] “OfExit the “Tach Power” screen
by pressing [ENTER] or [BACKUP]. Tach power willtomatically be turned off
to all channels when the screen is exited.

Model 40848 VIPER Analyzer

Press a function key to turn on
tach power for that chamnmel only.

Press ENTER oxr BACKUFP to guit.

1%

Tach power: Off

Tach 1 | Tach 2 | Tach @ | Tach 4 | 0if

Start Aircraft. The “Start Aircraft” banner screemown below, will be displayed
with several informational messages. The Run nuriniokicates which run of the
balance job is currently being collected. The sddme states “Perform FOD
check, start engine(s) per flight manual, and sgire(s) to idle.” Before starting
the engine, make sure all previously installed tamance jobs have been removed.
On some engines, there may be detail or factotglied weights, which must not
be removed. Check the LMM prior to removing wegtfityou are not familiar
with this engine and the balancing proceduresrt 8ta engine using normal
procedures and allow the engine to warm up to nboperating temperatures.
When warm up is complete, allow the engine to Bebat speed, make any mino
adjustments as necessary, then press [ENTER] tnoen Use the [F2] “Swap
Job” key to return directly to the Main Menu with@abooting the analyzer.
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7.1.16.

While collecting data, if the amplitude is high, th
and possible to 0.00 very rapidly. This indicates
indication are averaged out. As the amplitude is d
on subsequent runs, the Error indication may not dr
not reach a 0.00 reading because the amplitude is s
situations, watch for the Error indication to be st

Model 4840 UIPER Analyzer

Fun 1

Perform FOD check,

start engine(s) per flight manual.
and set enginel{s) to idle

Current RPM: 4808

Press ENTER to continue.
| Swap Job |

Data Acquisition. A data acquisition screen simitathe one shown below will be
displayed. If you are unfamiliar with reading teigeen, see Chapter 20 of this
manual, “Reading Spectrum and Scales”. Allow thalyzer to average the
acquired data until the indications are stablee fE#im STABLE is used here to
indicate that the Averagadications are not widely fluctuating and that trror
indication is as low as possible and not increasigess [F1] “Reset”, to clear the
averaged data to this point and begin the averggiocess anew or press [ENTER]
to stop the acquisition and proceed.

NOTE

e Error number will decrease toward
the numbers of errors in the
ecreased in the balancing process
op as rapidly and will most likely
o low. In lower amplitude
able as an indication of acceptable
data rather than waiting for it to decrease further

Model 4040 VIPER Analyzer

Run : 1 1 A
Current 1
RPM 832
Vib 0.39
Phase 338
Average
PRM 8290
Vibe 0.36
Phase 290
Error 0.01

1:A

Reset | |
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7.1.17. Shut Down Engines. The screen will display thesage “Shut Down engine(s) pe
flight manual instructions”. Press [F2] “Swap Jab’return directly to the Main
Menu without rebooting the analyzer. Press thé¢ {€Ebntinue” key to
acknowledge the message and shut down the engine(s)

Model 4848 YIPER Analyzer

Shut Down Engines

Shut down enginel{sl
per manual instructions

[ Swap Job | [ Continue

7.1.18. Review Prior Run(s) Data. The Review Prior Rui{@)a screen, shown below,
will be displayed showing the RPM, Vib (amplitude)d Deg (phase angle)
collected on all runs up to this point. Pressimg[fl ] or [=] keys will allow you to
navigate through the readings from all runs ofdheent job. Use the text on the
first line to determine the run number. Reviewasessary then either press [F1] {o
retake data, or press [ENTER] to accept and coatinu

Model 4048 VIPER Analyzer

Review Prior Run{(s) Data

Fun 1
Spd Sensor 1

Rym Vib Deg
1 B.435 Z38

Use <> to select run
Retakelne | |

7.1.19. The Fan/Turbine Suggested /Installed Wts scredrbeitlisplayed. If this is the |
first suggested weight screen, the weights willds weights unless an established
influence was entered in the setup. Notice atdpeof the screen that the message
“Remove Old Wts” is shown. All previously instadleveights must be removed
EACH TIME a new solution is installed. This medhat weights installed on the
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previous run of a balance job must be removed cetelyl before a new solution is
installed. The example screen below shows the stegénstallation of class
weights. ldentified in the Name: Plane # line 881M35PXX (this will be the
name of the default class weight set as specifigthragraph 7.1.8.12 above). The
two left columns show the suggested position (efgred term selected in
paragraph 7.1.8.2 above) number and suggestedvatagist, respectively, for each
location. In this case, the PO1 weights are nelgits that occupy positions when
no balance weight is suggested for the positidme fivo right columns show the
position number and installed class weight you Feotaally installed. You are only
able to change the values relative to the righstP@nd “Installed” columns. Use
the U] [1] keys to move from field to field and the numekiypad ands] [0 ]

keys to change the values in each field. Neabttm of the screen, you will see
the Total: Soln =, and the Total: Inst =. Thesédf show you the exact solution
required to balance the plane and the total yoicateld you have installed up to this
point. If you do not agree with the Total instdlleeview the screen again and
change weights as necessary. If you have instikedxact weights and locations
suggested, you need only press [ENTER] to contind@u may press the [F1]
Inst=Sugg key, which will default the installed wes to the suggested values. If you
choose to install no weights, you may indicate llyipressing the [F2] Inst=None
key. This will return all “Installed” values togmull or “0” weight. If you want to
select another Plane or class weight set, pred§&éSel Pla/W” key. If you press
the [F4] “Graph” key you will see a diagram showthg positions currently
containing weight as defined by the right coluntinyou want to stop and exit this
job without the option to resume at a later tirmesp the [F5] Quit Job and the job
will be terminated. When all fields are complepeat your requirements, press
[ENTER] to accept and continue.

Model 4848 VIPER Analyzer
Fan/'Turb SuggestedsInstalled Hts

Fun 1 Remowve Ol1d Hts, Inst. Hew Hts
Hame : Plane 1. 9111HM33SPXX
FPosn Suggested Posn
R i e
2 {] 2
3 4] =
g {] g
1 4] 1
1 {] 1
1 4] 1
1 {] 1
1 4] 1
1 {] 1
i : i ;
Total: Soln = 5.988 @ Z81
Total: Inst = 5.493 @ 281
Inst=5ugg |[Inst=HNone [Sel Plasd | Graph [ Guit Job

7.1.20. Start Aircraft. The screen will again display Sigrt Aircraft banner screen and
indicate a new Run number. From this point, repesgis 7.1.15 to 7.1.20 until the
vibration amplitude is reduced to an acceptablellew below the target amplitude

entered in the setup.
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12.

7.2.1.

Model 4848 VIPER Analyzer
Start Aircraft
Run £
Perform FOD check,

start engine(s) per flight manual.
and set enginel{s) to idle

Current RPM: 4808

Press ENTER to continue.
| Swap Job |

The Fan Blade Optimizer is an accessory prograingfativated with the
licensing of the Fan/Turbine Balance option indnalyzer. Fan Blade optimizer
allows you to remove a single blade from a fan ti&n enter the weight moment
information for the new blade and all other bladesently installed on the disk.
The program will shuffle the entire set and disgayew placement location for
each blade in the set to attain the best poss#téabe through weight distribution.
This negates the necessity for changing matched pablades when one of the
blades is not damaged and still serviceable. Togram is not limited by the
number of new blades that can be combined witmah®ining serviceable blades
in a set. To use the Fan Blade Optimizer, proescillows:

Start Job: From the Fan Blade Optimizer Jobs, his@ or [U] keys as necessary
to select “Start Job” and press [ENTER].

Model 4848 VIPER Analyzer

Main Menuw — Database 2Z24.6¥ Full
Propeller Balance
Main Rotor Track & Balance
Tail Rotor Balance
Vibration Spectrum Survey
Fan/Turbine Balance
Overall Vibration Survey
Transient Wibration Surwvey
TFE731 Performance — EMS
Monitor Spectrum
Monitor Magnituwude and Clock
Monitor Magnitwde and Phase
Monitor Owverall
Check Track
Test Tach Fower
Transfer Data with PC wia R5-Z32
HMiscellaneous Items
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7.2.2.

7.2.3.

7.2.3.1.

7.2.3.2.

Model 4848 VIPER Analyzer

Fan Blade Optimizer Jobs
Start Job

Manage Jobs
Manage Setups

Select Setup List. If a Blade Optimizer setup pr&viously been entered for the
engine model you are currently working, you maseit from the Select, Setup
List as illustrated in the screen sample belownodeed to step 7.2.4. If your
engine model is not listed, press the [F1] “Newy lked proceed to step 7.2.3. If
no setups were previously entered, the analyzéiopén a new setup screen. |If
this is the case, go to step 7.2.3 below.

Select

Setup List
1y AEZBA7T

Hew [ Copy ]

In the Fan Blade Optimizer Setup screen, shownvpalse thel}] key to move
from field to field and complete the screen asoiol

In theName:field, use the analyzer keypad to enter a naméhfsrsetup. The
engine model is usually a good choice for this name

In theNumber of Blades:field, use the analyzer keypad to enter the tatailmer
of blades on the disk. The field will accept valdieom 5 to 99.
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7.2.3.3. In theBlade Num Style: Use the £] key to select the numbering style you wou
prefer to use for this setup. The choices are Z&~which will allow up to 26
blades, or <B1 — B99> which will allow up to 99 tées in a set. This numbering
style is how you will identify each blade in the && weight and later for location
placement.

7.2.3.4. In theUnits of Measure:field, use the keypad to enter the units of meagouve
wish to use for the blades, such as Inch Grams.

7.2.3.5. IntheMax Total Error: field, use the analyzer keypad to enter the maxirtaial
error for the assembly AFTER the blades have beshuffled. If you do not know,
the maximum allowable error, enter 0.1 which isegally acceptable for all
assemblies. This error is used as the targehérdshuffle and keys the analyzer
to continue calculations until this limit is eithmet, or cannot be achieved.

When all fields are complete as necessary, pré$$HR] to accept your settings and
continue.

Model 4048 VIPER Analyzer

Fan Blade Optimizer Setup

Hame : (CITATION 18

Humber of Blades:
Blade Hum Style:

Units of Measure!:
Max Total Ervor: L] |

7.2.4.  The Job Identification screen, shown below willdigplayed. Use thé/] key to
move from field to field. Use the analyzer keypagnter a Name, and optional
Aircraft (A/C) Registration and Aircraft Total Timdf Names have previously
been entered in this analyzer, you may optionalgp the [F1] “Names” key and
select a name from the stored list of names. Védidields are complete as
necessary, press [ENTER] to accept your settingsantinue.
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Model 4848 VIPER Analyzer
Job Identification

Hame : :5TAR FPUBL ISHING

A/C Total Time:

Press ENTER to continue
Hamez | |

7.2.5.  The Engine Information screen, shown below wildisplayed. This is a generic
form used for various analyzer features. Use#hEKey to select the Position for
the engine (1, 2, 3, or 4). Enter the optionaliBagerial Number (S/N), Type,
Time Since Overhaul (TSO) and Time Since New (T&Njequired. When the
cursor is in the S/N field, you may alternatelygzréhe [F1] “Serial Nos” key to
select from a list of previously entered serial bens. When all fields are
complete as necessary, press [ENTER] to acceptsgitings and continue.

Model 4848 VIPER Analyzer
Engine Information

Position:

LI N
Propeller:
S/ H
Type
TS0

TSN

Ser1al Nos|

7.2.6. The Fan Blade Optimizer Job screen, shown beloWb&itisplayed. Notice that
there are two columns, one for the Blade ident{ffeZ or B1 — B99) and one for
the Weight. There are a number of rows equaléddtal number of blades in the
set as identified earlier in paragraph 7.2.3.2 abdkvhe Weight column will
display all zeros (0.00). Use tH&] fand [] key to move from field to field in the
Weight column. Use the analyzer keypad to entelae for the selected
measurement type corresponding to the identifiedéohumber. When all values
are entered, recheck to insure accurate entriezafdr blade. When you are
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7.2.7.

The screen below is for illustration purposes only and does not reflect accurate values

satisfied that all entries are correct, press [ERJ accept your entries and
continue.

Model 4048 VIPER Analyzer

Fan Blade Optimizer Job
Blade Height Blade Height

BlS 618.18

A momentary screen reading “Stand-by, Optimizingft e displayed along with
a progression bar. When the progression bar ipkely darkened, the process
will be complete (about 30 seconds to one minute)the Fan Blade Optimizer
Result screen, shown below, will be displayed.sT&ithe screen that displays the
optimal blade placement for each blade in themsathieve the best weight
distribution and balance. There are now threemnkishown on screen, the Orde
Bld (Blade number), and Wt (Weight). The Ordethis order of placement; the
blade number is the identifying number of the bladiéch should be placed in the
corresponding position shown in the Order colurAhthe bottom of the screen
you will see the Total Error for the new placemelfityou notice that any of the
weights shown is not correct, or if you wish tolagg one of the blades with a ne
blade and its new weight, press the [F1] “Edit \W&Y. The screen will revert to
that shown in paragraph 7.2.6 above. Go to thagpaph and repeat the process
as directed. Otherwise, when placement is compfete may press [ENTER] to
exit the screen and turn the analyzer off. A rdadrthe job will be stored in the
analyzer for later reference if required.

NOTE

for an actual Blade Optimizer Job.
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Model 4848 VIPER Analyzer

Fan Blade Optimizer Result
Order/Bld-/Ht Order-Bld-Ht

Total Error: i i Inch Grams
Edit Ht ] |

7.2.8.  Once the blade placement is complete, a vibratiovey should be completed to
insure the balance is acceptable. If the balasoeti acceptable, proceed to the
Fan/Turbine Balance section of this chapter.
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