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;W=-)M Rpplication Note

Application Note Number A-ATR42-4040-PB
Revision 21

Function Propeller Balance
Airframe ATR 42/72

Engine PW100

E-Setup Number a-atr42-4040-pb.asf
ACES Systems Analyzer Model 4040
Firmware Version 1.09/2.04b
Procedure N/A

Introduction

This Application Note covers the required equipmeqgtipment installation, analyzer setup, data
acquisition and solution process for using the A&yStems Model 4040 with the Propeller
Balance Performance Option to perform a Propeldarize on the airframe listed above.

General instructions for the use of the Model 4640 be found in the Model 4040 User Manual
#4040-OM-01 (P/N 75-900-4040). All proceduresPoopeller Balance and all adjustments
should be made in accordance with the Aircraft Maiance Manual.

The following ACES Systems equipment is required*:

Item Quantity  Description Part Number
1. 1 Analyzer, Model 4040 10-100-4040
2. 1 Cable, Interface, 991V to ATR 42/72 10-320-0294
3. 1 Cable, Interface, ATR 42/72 to 4040 10-320-0185
4 1 Sensor, Vibe, Velo, 991V 69-100-0064
5. 1 Option, 4040 Propeller Balance 11-900-0007

*This listing shows the latest design parts. #dseptable to perform this task using previous
designs with the appropriate accessories. For atihility issues, contact ACES Systems.
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Optional Equipment

The following ACES Systems equipment is necessabatance both engines during a single
run:

Item Quantity  Description Part Number
6. 1 Cable, Interface, 991V to ATR 42/72 10-320-0294
7. 1 Sensor, Vibe, Velo, 991V 69-100-0064

Miscellaneous Equipment

Standard AN washers for balance weights (see nmeinte2 manual for ACES Guide to Propeller
Balancing for acceptable hardware).

B. Equipment Installation

Place analyzer (Item 1) in flight compartment.

2. Obtain access to the engine mounted vibration s€nsdummy sensor) mounted on the
gearbox.

NOTE
Secure and route cables as not to interfere with hot or rotating components.

3. Disconnect the sensor cable from the installed@gjes dummy sensor) and from the
bulkhead. Install the 991V to ATR42/72 Interfacabt®, (Item 2), to the bulkhead where the
previously installed cable was attached. (Figyr&t configure the second engine for
balancing during the same run, install a secoretfimte Cable (Item 6) as described above.

4. Remove the installed sensor (if not a functiond\88ensor) and install the 991V Vibe
Sensor (Item 4) into the mounting hole. Conneet3®1V to ATR42/72 Interface Cable
(Item 2) to the now installed 991V vibration sensfigure 1) Install a second vibration
sensor (Item 7) on the second engine being balanced

Reinstall any previously removed engine cowlings.

Connect the ATR-42 to 4040 Interface Cable (Iterto3he Prop Balance test connector
located on the bulkhead behind the co-pilots E&jure 2)

7. Connect the six pin vibration connectors of the APR 2 Interface Cable, marked L (left)
and R (right) or 1 and 2 to the six pin vibratioputs of the 4040 analyzer as required. The
left (#1 engine) connection should go to CHANNEIlaAd the right (#2 engine) connection
should go to CHANNEL B.

8. Connect the three pin tachometer connectors foATHR42/72 Interface Cable, market L
(left) and R (right) or 1 and 2, to the three p#&(H connectors of the 4040 analyzer as
required. The left (#1 engine) connection shoddamTACH 1 and the right (#2 engine)
connection should go to CHANNEL B.
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10-320-0294

To bulkhead
connector

Figure 1

Prop Balance
Test Connector

Figure 2
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C. Analyzer Set Up

1. Insure the analyzer battery is charged prior tdistathe job. See the Model 4040 User
Manual #4040-OM-01 (P/N 75-900-4040) Chapter 2detailed instructions on battery
charging.

Turn the analyzer ON by pressing fl@N/OFF] key.
3. From the Main Menu, select “Propeller Balance” aness th ENTER] key.

Model 4848 VIPER Analyzer

HMain Menu
Propellexr Balance
Main Rotor Track & Balance
Tail Rotor Balawnce
Vibration Spectrum Survey
Fan/Turbine Balance
Fan Blade Optimizer
Overall Vibration Survey
Transient Vibration Survey
TFE731 Performance — EMS5
Monitor Spectrum
Monitor Magnitude and Clock
Monitor Magnitude and Phase
Monitor Overall
Check Track
Test Tach FPower
HMiscellaneous Items

4. From the Propeller Balance Menu, select “Start Jotif press thEENTER] key.

Hodel 4648 VIPER Analyzer

FPropeller Balance Jobs
Start Job
Manage Setups

5. Ifthe ATR 42/72 is listed in the Setup List, s¢le¢wsing thdl] key, pres§ENTER] and go
to Section D Paragraph 1 below. If the ATR 42&8at in the Setup List, press fite],
“New” key and go to step 6 below.
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6. Complete the Prop Balance Setup screen per tist¢rédtion screen below.

6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

6.7.

6.8.

6.9.

Hodel 4848 YIPER Analyzer

Prop Balance Setup

Hame = [a— Z#1—Z0Z0—ph ]
Eng HFP: H
Max HWts:o | Balance RPHM:

Relative

Rotation
Tach Type:
Tach Chawn: 1}
Tach
Sens Type: 9930 E

Sens Chan: A S

Sens Pos (FLAY @ {1iZ}:0@8

Edit ICF | [ [ | Sensor

In the “Name:” field, use the analyzer keypad tteefATR 42/72". Identify the first
setup as the #1 or Left engine setup. Createandexetup identified as #2 or Right
for the right engine. This will allow you to staseparate influence coefficients for
each engine. Press tH§ key to move to the next field.

In the “Eng HP:” (Engine Horsepower) field, use émalyzer keypad to enter “1000".
Press th¢l] key to move to the next field.

In the “Max Wts:” field, use the analyzer keypacetaer “650”. This is the maximum
total amount of balance weights that may be add¢ldet propeller assembly to
accomplish the job. You will enter a maximum amgoer hole in another screen.
Press th¢l] key to move to the next field.

In the “Balancing RPM:” use the analyzer keypaeérter “850”. Press tHé}] key to
move to the next field.

In the “Wits relative to:” field, press thie>] key until the field reads “Tape”. This
indicates the angle to each of the holes is medgetative to the position of the
reflective tape on the propeller, which is usedmindex point. Press tfi8] key to
move to the next field.

In the “Holes:” field, press thie=] key until the field reads “Yes” to indicate thene
pre existing holes where balance weights are atldednust be defined. Press fli§
key to move to the next field.

In the “Vib:” field press thé=>] key until the field reads “IPS” to indicate yowear
reading the vibration in Inches Per Second. Rtegd)] key to move to the next
field.

In the next field press the press {be] key until the field reads “Peak” to indicate
you are using the peak modifier. Press[tHekey to move to the next field.

In the “FSR:” field press the=>] key until the field reads “1.00” to indicate ttihée

full scale range will be from 0 to 1.00 IPS Pe&kess th¢l] key to move to the next
field.
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6.10.

6.11.

6.12.

6.13.

6.14.

6.15.

6.16.
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In the “Rotation (#1):” field, press tles] key until the field reads “CCW"” for
counterclockwise. Press thé] key to move to the next field.

In the “Tach Type:” field, press tljes] key until the field reads “Mag (Hi)”
indicating you will use a magnetic pickup requiridggain. Press thid}] key to
move to the next field.

In the “Tach Chan:” field select “1” for the lefbgine. In the right engine setup,
select “2” to facilitate balancing both enginesidgrthe same run without having to
switch cables.

In the “Tach Pos” (FLA): field, press tlie>] key until the field reads “9:00". This
indicates the clock position where the PhotoTadHggered by the passage of the
reflective tape, as viewed from forward of the eegiooking aft toward the tail of the
aircraft. Press thid}] key to move to the next field.

In the “Sens Type:” field, press they] key until the field reads “991V”. Press the
[U] key to move to the next field.

In the “Sens Chan:” field select “A” for the lefhgine. In the right engine setup
select “B” to facilitate balancing both enginesidgrthe same run without having to
switch cables.

In the “Sens Pos: (FLA) field, press tH§ key until the field reads “12:00”. This
indicates the mounted axis relative to the progtstiaven though the sensor is
physically mounted at the 9:00 o’clock positios,alignment is a vertical position
relative to the propeller shaft. PressB&TER] key to continue.

The Edit ICF screen shown below will be displayétse the analyzer keypad to enter the

“g/IPS, Deg/Rotation and Samples as shown belowhiATR-42. When all fields are
complete, presEENTER] to accept and continue.

Model 4848 PIPER fnalyzer

GramssVib DegsRotation

Press ENTER to continue
or BACKUP to exit with defaults.

Def ault | | | |

8. The “Prop Hole Layout Setup” screen will be disgldyas illustrated in the screen below.
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Model 4848 VIPER Analyzer
Prop Hole Layout Setup
MHame = a—atr42#1—2929—2h _

Ho. of Holes:

Ho.

8.1. The “Name:” field will automatically be filled irrém the previous screen above. Press
the[U] key to move to the “No. of Holes:” field. Use thealyzer keypad to enter “28”
in the field. Press thd)] key to move to the next field.

8.2. In the “Space:” field, press tlje>] key until the field reads “Uneven”. The screeifi wi
immediately change to display the hole layout ghidwn in step 8.5 below. Press the
[U] key to move to the next field

8.3. In the “Dir (FLA):” field, press the right arrow keuntil the field reads “CCW” for
counterclockwise. This is the direction of theehoumbering sequence for the
installation. This direction is independent of thethod used to determine the location
of hole #1 in Step 8.5 below. Press fikey to move to the next field.

8.4. In the “Max H. Wt:” (Maximum Hole Weight) field, esthe analyzer keypad to enter
“65”. This should be the most weight the maintex@amanual allows you to place in a
single hole. Press ttji#] key to move to the next field

8.5. In the “Ang” field, use the keypad to enter the largf the default “No” number shown
in the adjacent field. The default will be in ordem 1 to 28. The #1 hole is located at
345 degrees, measured in a clockwise directionieaged from the front, relative to the
tachometer trigger. Check that each angle (Andrines the respective hole number (#)
as shown in the screen above EXACTLY. This measant is independent of the
direction of increasing hole numbers set in St&mBove. When complete, press the
[ENTER] key to accept and continue.

D. Data Acquisition

1. The “Job Identification” Screen will be displayed, shown below. Use the analyzer keypad
to enter a customer name in the “Name:” field. @helyzer will maintain a list of customer
names as new names are entered. If names havetesesusly entered into this analyzer,
you may press thig-1] “Names” key and select a customers name fromithvged list.

Press th¢l] key to move to the next field and use the analyegpad to enter the optional
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aircraft registration and aircraft total time aguiged. When all fields are complete, press the
[ENTER] key to accept and continue.

Model 4@48 VIPER Analyzer
Job Identification

Hame - (CUSTOMER MAME

ASC Total Time: [123.4

Press ENTER to continue

Hames | [ [

2. The next screen to be displayed is the “Enginerin&tion” screen, as shown below. While

all these fields are optional, we highly recommgad fill in as much information as possible
to provide better record keeping and search funstio AvTrend. Use the key pad and the
arrow keys to complete the fields for the engi®é&\ = Serial Number. In the serial number
field, you may press tHé-1] “Serial Nos” key to select the serial number froirstif this
number has previously been entered in this analykEgpe = Type engine or prop. Pos =
position (1 or 2). TSO = Time since overhaul al®NT= Time since new. All fields are
filled in using the analyzer keypad except the Fiekl which is selected using tfies] key.
When all fields are complete, press [R&TER] key to continue.

Hodel 4H4H VIPER ﬁn;luzer

Position:

{1 I

Propeller:
5N
Tupe
50
TSH

Engine :
S5/M
Tupe:
TS0i8
TSH

Ser1al Mos | [ [ [

The next screen to be displayed will be the “CohS®nsors” screen as illustrated below.
This screen gives instructions on installing sensmd cables. The screen below
demonstrates the connections on the #1 engine.n\Wdancing the #2 engine the TACH
channel will be “2” and the Vibration channel vbig “B”. Pressing th§F1] “Tach Pwr” key
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is not required when using a Magnetic Pickup. $EBITER] to exit the screen and

continue.
Model 4@48 VIPER Analyzer
Connect Sensors

Conmect the Speed sensor
to TACH channel 1

Connmect the VIB sensor
to Vibration chamwmmel A

Tach power is OFF

Tach Pur | | | |

4. The “Start Aircraft” screen will be displayed witfstruction to “Remove all trim weights.
Perform FOD check and start engine(s) per flighhuad’. Remove all previously installed
trim balance weights from all hole locations to inehe balance with a clean slate. When
you have verified that all weights are removedspthe ENTER] key to continue. You can
use thgF2] “Swap Job” key to return directly to the Main Mewithout rebooting the

analyzer.
Hodel 4648 VIPER Analyzer
Start Aircraft

FRun 1

Remove all trim weights.

FPerform FOD check and
start engine{s) per flight manual

Press ENTER to start prop balance.
[ Suzp Job | [

5. The analyzer will display the Engine 1, Run 1 sarsienilar to the one below. Chapter 20 of
the Model 4040 User’s Manual gives detailed indtams on how to read the converging
scale if you are not familiar with it. IncreaseMRBn the engine to a low cruise setting and
allow the analyzer to collect data for approximated to 15 seconds. The “Error.”
indication at the bottom of the text portion of #@een should be as steady as possible with
very little change before you prddSNTER] to stop acquisition. If the Error is not “0”, ¢hi
is not an indication of failure or fault, only thi&e vibration averaging errors cannot be

Page
10 of 14



Application Note

A-ATR42-4040-PB

resolved below the displayed level. This Erroueabill typically be higher as the balancing
process reduces the vibration amplitude.

Model 4848 VIPER Analyzer

Engine: 1 FRun: 1
1
- a8
Current 1
RFH 1188

Vib B.62

H Phase 153%
Average

RFH 11681

Vib Ba.68

Phase 158“

Eryror a.83

1: Front

Reset [ [ [ [

6. After pressindENTER] the “Review Job” screen will be displayed as shawthe example

7.

below. This is the amplitude and phase angle nggfir the engine. You may retake the
data by pressing tH&1] “Retake #1” function key as indicated at the botif the screen.
When satisfied with the acquired data, pres§ EMTER] key to accept and continue.

Model 4848 PIPER fnalyzer

Sensor A Sensor B
Fun {HMagl DEG. {HMagl DEG.
i a.508 168
Retake #1 | [ [ [

The “Shutdown Down Engines” instruction screen Wwdldisplayed as shown in the example
below. You can use tH&2] “Swap Job” key to return directly to the Main Mewithout
rebooting the analyzer. This is a convenient veei{stvap” from the left engine “job” to the
right engine job. This method allows data to béngiged on both engines during a single run.
Shut down the engine using normal shutdown proesduwhen all shutdown tasks are
complete, press tH&5] “Continue” key.
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Model 4848 VIPER Analyzer
Shut Down Engines

Shut down engine{(sl
per manuwal instructions

[ Suap Job ] [ [ Continue

8. The Prop Suggested and Installed Weights screemrshelow will be displayed. At the top
of the screen you will see the Run number. Theslde of the screen shows the Suggested
weight installation by actual weight and phase andpirectly below the raw solution you
will see a specific weight (in grams) in the leftumn and a corresponding hole number(s) in
the right column where that weight should be itstal The Installed column at the right side
of the screen is where you must enter the actuighivand hole number(s) where that weight
was installed. Be as accurate as possible witingtalled weight as the analyzer will use
this information to calculate the follow on influsnfor the next solution (if required).
Notice at the bottom of the screen the instructiRemove old, install & enter new weight.
This means that ALL previously installed weightsatnine removed with each new weight
installation. At the bottom of the screen, thesthfunction keys are defined §51],
Inst=Sugg, press this key to default the Instatieldimns to the values displayed in the
Suggested columrnF2], Inst=None, press this key to zero out all weighhe Installed
column. [F5], Quit Job, press this key if you are satisfiechwtfite current vibration levels
and wish to terminate the balance job, leavingptieeiously installed weights in place. After
the screen is complete per your actions, presggNé ER] key to continue.

Model 4848 VIPER Analyzer
Prop Suggesteds Installed Heights

Fun 1
Suggested Installed
131.4 2 144 © 132.5 2 144 ©
girams Hole girams Hole
48.8 17
B3.08 18
18.1 19
a.a 1
a.a 1
a.a 1

Remove old weights! install and enter
new weights.
Press EMTER to continue

Inst=5ugq [ Inst=Hone | [ [ @t Job
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9. If you chose to continue the job, the screen beldhbe displayed indicating you are ready
to start the engine for the next run. TR&] “Swap Job” key on this page provides a place
for you to “swap” between engines after placingwleght on one engine. Steps 4 through 9
will be repeated until the vibration amplitude te®n reduced to a satisfactory level, usually

three runs total.

Hodel 4848 YIPER Analyzer
Start Aircraft

Fun 2

FPerform FOD check and
start engine{s) per flight mamnunal

Press EMTER to start prop balance.
[ Suap Job ] [

E. QuitJoh

1. If you selectedF5] “Quit Job” from Section D paragraph 8 above yoll be presented with
the following confirmation screen. If you are e@ntyou want to end the job prg$d]
“Yes” and the job will be marked as completed. sI¢tioice will generate the message in
step 2 below. Choosirf§2] “No” will take you back to the job in progress.

Hodel 4648 VIPER Analyzer

Harningt You are about to terminate
this balance Job?t

Are you sure you want to guit?

fes [ [ [ [ Mo

2. SelectingF1] “Yes” from the screen shown in step 1 above véllge the following screen
to be displayed. Pre§B1] “Yes” if the job went as expected. It is possitdaipdate and
store the calculated ICF in the setup. This allgws to refine the ICF and potentially reduce
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the number of runs required in future jobs using $ame setup. Seldé2] “No” if the
balance job did not go as expected. This will keegtakes or poor mechanical condition
from influencing the setup causing unnecessary wihen using the same setup in the future.

Model 4848 YIPER Analyzer
Update Setup ICFs7?

Do you want to uwpdate the setup’s
influence coefficients based on the
result of this Jjob?

fes [ [ [ [ Mo

3. Remove all test equipment and return aircraft tv@ithy condition. Insure only permanent
weights are mounted on the propeller and that éneynounted in accordance with the
manufacturer’s instructions or tB&ES Guide to Propeller Balance as applicable

Page
14 of 14



