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Application Note

Application Note Number E-RORR300-4040-VI

Revision 3.00 (From Engine Rev dated Mar 1, 2010)
Function Engine Vibration Survey

Airframe Various

Engine Rolls Royce RR300 Series

E-Setup Number e-rorr300-4040-vi.asf

ACES Systems Analyzer Model 4040

Boot/App Version 3.xx/3.xx or later

Procedure N/A

Introduction

This Application Note covers the required equipment, equipment installation, analyzer setup, and
data acquisition process for using the ACES Systems Model 4040 Viper Analyzer to perform an

engine vibration survey on the Rolls Royce RR300 Series. General instructions for the use of the
Model 4040 can be found in the Model 4040 User Manual #4040-OM-01 (P/N 75-900-4040). All
procedures and adjustments should be made in accordance with the Engine Maintenance Manual.

A. Required Equipment

The following equipment is required to perform an Engine Vibration Survey on Rolls Royce
RR300 Series engines*:

Item Quantity  Description Part Number
1. 1 Analyzer, Model 4040 10-100-4040
2. 3 Sensor, 6222S-20, W/510 Chg Conv & Cbl Z10-100-1510
3. 1 Mount, Sens, AGB, (RR P/N 23032993) 22-430-0123
4. 2 Mount, Sens, T-type, (RR P/N 23032992) 22-430-0124

*This listing shows the latest design parts. It is acceptable to perform this task using previous
designs with the appropriate accessories. For compatibility issues, contact ACES Systems.

Optional Equipment

The following equipment may be used as an alternate on the Compressor, or Accessory Gearbox
when accomplishing the job:

Item Quantity  Description Part Number
5. 2 Sensor, Vibration, Velocity, 991V 69-100-0064
6. 1 Mount, 991V Sens Comp Locally Fabricated
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7. 1 Mount, 991V AGB Locally Fabricated

8. As Req Cable, Sensor, 991V — 2020/4040 25 ft 10-320-0158

Miscellaneous Equipment

Tape or tie wraps to secure cables to airframe.

B. Equipment Installation

Park the aircraft on a flat level surface with the nose into the wind. Place the Analyzer (Item
1) in the flight compartment.

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

Install the Compressor Mount (Item 4) on the front side of the compressor-to-inlet housing
splitline at the 12 o’clock position. Install a High Temperature Sensor (component of Item 2)
onto the Sensor Mount. Connect High Temperature Sensor Cable (component of Item 2) to
the Sensor and to the 510 Charge Converter (component of Item 2). It is acceptable to use a
991V Vibration Sensor (Optional Item 5) in this location provide a suitable sensor mount is
fabricated. Connect the 991V sensor cable (component of Item 2 or Optional Item 8) to the
Charge Converter or 991V Sensor, safely route the cable into the cabin area and connect the
cable end to “CHANNEL A” on the analyzer. (Figure 1)

Install the Accessory Gearbox vibration sensor mount (Item 3) on the power and accessory
gearbox top engine mounting pad. Install a High Temperature Sensor (component of Item 2)
onto the Sensor Mount. Connect High Temperature Sensor Cable (component of Item 2) to
the Sensor and to the 510 Charge Converter (component of Item 2). It is acceptable to use a
991V Vibration Sensor (Optional Item 5) in this location provide a suitable sensor mount is
fabricated. Connect the 991V sensor cable (component of Item 2 or Optional Item 8) to the
Charge Converter or 991V Sensor, safely route the cable into the cabin area and connect the
cable end to “CHANNEL B” on the analyzer. (Figure 1)

Install Sensor Mount (Item 4) on the forward side of the gas producer-to-power turbine
support split-line at the 12 o’clock position. Install a High Temperature Sensor (component
of Item 2) onto the Sensor Mount. Connect High Temperature Sensor Cable (component of
Item 2) to the Sensor and to the 510 Charge Converter (component of Item 2). Connect the
end marked “991V” of the Vibration Sensor Cable (component of Item 2 or Optional Item 8)
to the Model 510 charge amplifier. Route the cable safely and securely into the cabin area.
Connect the end to “CHANNEL C” on the analyzer. (Figure 1)

Reinstall any previously removed cowlings. Return aircraft to flying configuration.
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Equipment Installation Diagram

Figurel
Charge Converter, High Temp Charge Converter, High Temp
Cable and 6222S-20 Sensor Cable and 6222S-20 Sensor
mounted on the Accessory mounted on the Turbine
Gearbox Section. Sensor Section. Sensor Cable for
WL Cable for CHANNEL H. CHANNEL C.
_ N (1=
Charge Converter, High
O O|  Temp Cable and 62225-20
e Sensor mounted on the
2 Compressor Section.
T
@ 888% Sensor Cable for GI/B EX. | P.T.| G.P. | COMB.
CHANNEL A.
EDDD@
©000-
.
RR300 Turboshaft

(Locations Typical)

C. Analyzer SetUp

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

2. Turn the analyzer ON by pressing the [ON/OFF] key.

3. From the Main Menu shown below, select “Vibration Spectrum Survey” and press the
[ENTER] key.

Hodel 4848 VIPER fnalyzer

Main HMenu
Propellexr Balance
Main Rotor Track & Balance
Tail Rotor Balance
Fan/Turbine Balance
Fan Blade Optimizer
Owverall Vibration Surwvey
Transient Vibration Survey
TFEV31 Performance — EMS
Monitor Spectrum
Monitor Magnitude and Clock
Monitor Magnitude and Phase
Monitor Overall
Check Track
Test Tach FPower
Miscellaneous Items
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4. From the Vibration Spectrum Survey Menu shown below, select “Manage Setups” and press
the [ENTER] key.

Hodel 4848 VIPER fnalyzer

Vibration Spectrum Survey Jobs
Start Job
Manage Setups

5. From the Vibration Spectrum Survey Setups menu shown below, select “Edit” and press the

6.

[ENTER] key.

Model 4848 YIPER fnalyzer

Vibration Spectrum Survey Setups

Print
Print All
Delete

If the setup required for the Rolls Royce RR300 Series is already loaded in the analyzer it
will display the Setup List similar to the one shown below. Press [BACKUP] to return to the
“Vibration Spectrum Survey” menu and continue with Section D below.

If the setup for the Rolls Royce RR300 Series is not in the Setup List or if the analyzer
displays a blank “Spectra Setup” screen, it will be easiest to create a “Sensor Setup” before

proceeding, therefore, press [MAIN MENU] to return to the Main Menu and continue with
Step 7 below.
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Select

Setup List

e—rorr3dd—4a4@8—ri

BRAND X HELICOFTER
33 BRAND ¥ HELICOPTER
4% BRAND Z HELICOFPTER

Het | Copy |

Sensor Setup

7. From the Main Menu shown below, select “Miscellaneous Items” and press the [ENTER]
key.

Model 4848 YIPER Analyzer

Main Menu
Propeller Balance
Main Rotor Track & Balance
Tail Rotor Balance
Vibration Spectrum Survey
Fan/Turbine Balance
Fan Blade Optimizer
Overall Vibration Survey
Transient Wibration Survey
TFE7?31 Performance — EHMS
Monitor Spectrum
Monitor Magnitwude and Clock
Monitor Magnitwde and Phase
Monitor Overall
Check Track
Test Tach Fower

Miscellaneous Items

8. From the Miscellaneous Items menu select “Setup Sensors” and press [ENTER].
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Model 4048 YIPER fnalyzer

HMiscellaneous Items

Setup Sensors
Set Dates Timne
Set Job Count Limit

fnalyzer Information

Database Information

Erase Entire Database

USE Information

Erase Orphaned Transient Spectra
EMS Comm Test

Show Helcome Screen

9. From the Manage Sensors menu select “Edit” and press [ENTER].

Model 4848 YIPER Analyzer

Manage Sensors
Edit
Hew
Print
Print All
Delete

10. If the sensor is already displayed in the Sensor List, press the [BACKUP] key and continue at
Step 12 below. If the sensor is not listed, press the [F1] “New” key and continue at Step 11
below.
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Select

BZZZ5—Z8 W/ 518
B 73TV
b=391D-1
bB=091V
b=mBK 4383 H/ 5182
bBmCH 73108

New | | | |

11. Enter the sensor name and properties as displayed below. When you are finished press
[ENTER] to save the new sensor definition.

Model 4848 YIPER fnalyzer

Sensor Setup

Mame : [B2ZZZ5—2Z8 W/518 ]

12. The analyzer will display the “Manage Sensors” menu again. Press the [BACKUP] key
twice to return to the Main Menu.
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Model 4048 YIPER fnalyzer

Manage Sensors

Edit

Hew

Print
Print All
Delete

Survey Setup

13. From the Main Menu shown below, select “Vibration Spectrum Survey” and press the
[ENTER] key.

Model 4848 VIPER Analyzer

HMain HMenu
Propellexr Balance
Main Rotor Track & Balance
Tail Rotor Balance
Fan/Turbine Balance
Fan Blade Optimnizer
Overall Vibration Survey
Transient WYibration Survey
TFE731 Performance — EMS
Monitor Spectrum
Monitor Magnitude and Clock
Monitor Magnitude and Phase
Monitor Owverall
Check Track
Test Tach FPower
Miscellaneous Items

14. From the Vibration Spectrum Survey Menu shown below, select “Manage Setups” and press
the [ENTER] key.
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Model 4048 YIPER fnalyzer

Vibration Spectrum Survey Jobs
Start Job

15. From the Vibration Spectrum Survey Setups menu select “New” and press [ENTER].

Model 4848 YIPER Analyzer

Vibration Spectrum Survey Setups

Print
Print All
Delete

16. The “Spectra Setup” screen now appears. Enter the Spectra Setup as shown below. You can
enter any name that is convenient for locating the setup in the future. This setup will record
data used when monitoring the engine trend. When completed press [F1] “Edit Conds” to
define the power settings where data will be acquired.
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ACES VIPER Analyzer
Spectra Setup

Mame : [e—rorr38@8—4848—v i

Resolution: 4
Average Tuype:

4

Channel Units

A:  {IPS
B:  {IPS
c:  {IPS
D:  {Mome

Channel

A: HEEEFETEE WSS
B: H6ZZZSTEE WSS
C: fBEEEE A HASTAG
D:
Edit Conds| Speeds | Limts | [

17. The “Condition” screen will be displayed next. Enter the values as shown in the illustration
below. Press [ENTER] to continue.

The required flight conditions as defined in the Maintenance Manual should be reviewed.
Due to limited space, not all engine/flight conditions can be completely described and
abbreviations are sometimes used.

CAUTION
The engine speed settings in this procedure are only suggestions. Insure all N2 speed avoidance
ranges applicable to the engine model are observed.

“GND IDL” means to operate the aircraft with the engine at ground idle.

e “85% N2” means to operate the aircraft at 85% N2 engine speed with no defined N1
speed.

e “FPG 100%” means operate the aircraft at Flat Pitch on the Ground at 100% N2 engine
speed.

o “87%100%” means to operate the aircraft at 87% N1 and 100% N2 engine speed.
o “9506100%” means to operate the aircraft at 95% N1 and 100% N2 engine speeds.

e “IN FLIGHT” means to fly the aircraft using maximum allowable power in level flight at
a safe altitude with the engine at 100% N2.

e “FLT +3000” means to fly the aircraft at maximum allowable power in level flight 3000
feet above the altitude where readings for the condition above were obtained.
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Model 4848 YIPER Analyzer
Conditions

Condition

18. The screen will display the “Spectra Setup” screen as shown below. Press the [F3] “Limits”
key to access the “Limits” function key menu as shown below.

ACES VIPER Analyzer
Spectra Setup

Mame : [e—rorrI8@—4848—v

Resolution: 4 lines

Average Type: -

Channel Units HMod
Az 4IPS g L
B: +IFS B L1 T
C: +IFS R L T
L Hone %

Channel Sensor Desc
A: HEEEFETEE WSS # :COMP
B: H6ZZZSTEE WSS P AGE
c: fBEEEE A HASTAG : FTUORE
D:

f-Limits | B-Limits | C-Limits | D-Limts |  Back

19. Press the [F1] “A-Limits” key to define the limits for Channel A. Complete the fields as
shown below. When all entries are made on this screen, press the [F1] “CopyToAll” key to
copy these settings to the remaining channels. Then, press [ENTER] to return to the
“Spectra Setup” screen as shown in Step 16 above.
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ACES VIPER Analyzer

Edit Limits for Chawnel A: COMP
Unit Limit
nHz + 1.4d

CopyToAll | | CopuToB | CopyToC | CopyTaoD

20. From the “Spectra Setup” page, press [ENTER] to store the complete setup.

21. From the “Manage Setups” menu shown below, press the [BACKUP] key to return to the
“Vibration Spectrum Survey” menu.

D. Data Acquisition

1. From the “Vibration Spectrum Survey Jobs” menu, shown below, select “Start Job” and press
[ENTER].

Model 4048 YIPER fnalyzer

Vibration Spectrum Survey Jobs

Start Job
Manage Setups

2. From the “Setup List” screen, shown below, select “e-rorr300-4040-vi” setup and press
[ENTER].
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Select

Setup List

e—rorr3dd—4a4@8—ri

BRAND X HELICOFTER
33 BRAND ¥ HELICOPTER
4% BRAND Z HELICOFPTER

Hew | | [ Copy |

3. The “Job Identification” screen will be displayed, as shown below. Use the analyzer keypad
to enter a customer name in the “Name:” field. The analyzer will maintain a list of customer
names as new names are entered. If names have been previously entered into this analyzer,
you may press the [F1] “Names” key and select a customer’s name from the provided list.
Press the [U] key to move to the next field and use the analyzer keypad to enter the optional

aircraft registration and aircraft total time as required. When all fields are complete, press the
[ENTER] key to accept and continue.

Model 4848 YIPER fnalyzer
Job Identification

Hame = ICUSTOMER HAME

A/C Total Time: [123.4 il

Press ENTER to continue
Hames | | | |

4. The next screen to be displayed is the “Engine Information”, as shown below. The

information entered on this screen is optional. Entering as much information as possible will
help complete the final report.
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Hodel 4E4H VIPER ﬁn;luzer

Position:

g 1 ¥

Propeller:
5N
Tupe:
TS0
TSHi

Engine :
57N
Tupe:
TS0 d
TSHiB

Ser1al MNos| [ [ |

The analyzer will display the “Start Engine” screen. “Perform FOD check, start the engine,
and establish normal operating condition.” When the engine is stabilized, press [ENTER] to
continue. You can use the [F2] “Swap Job” key to return directly to the Main Menu without
rebooting the analyzer.

Model 4040 UIPER_ﬁnaluzer

Pexrform FOD check,
start the engine, and
establish normal operating conditions

Press EHMTER to continue

| Suap Job | |

The analyzer will display the “Select Condition” screen as displayed below. Select the
condition that you want to gather data for using the [11] [U] arrows and press [ENTER].
Pressing [F1] “End Run” will allow you to exit the current job and leave it incomplete in the
analyzer. You can resume this job at a later date. Pressing [F5] “Quit Job” will mark the
current job complete in the analyzer. You cannot resume this job at a later date.
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Model 4848 VIPER Analyzer
Select Condition
1 GNDF IDL

1 B9 MZ

1 FPG 188
1 87 1le8x
1 93 188«
1 IN FLIGHT
1 FLT +3888

™

lalalaTaTy

End Fun | [ [ [ At Job

The analyzer will present the data acquisition screen as shown below. This screen allows you
to monitor both the current and averaged vibration readings. Operate the aircraft in the
configuration for the selected condition and allow the analyzer to collect data. While
monitoring the measurement, you may press the [F5] “Reset” key to restart the averaging
process. Use this feature as a way to validate the quality of the measurement. If the averaged
readings return to a value similar to the displayed value prior to being “Reset”, the
measurement can be considered good. If the measurement is not similar, you may choose to
“Reset” the average again. Press the [ENTER] key to stop acquisition. The solid line at 1.0
IPS Avg is the limit line. Values near or in excess of this line should be investigated.

Hodel 4848 VIPER Analyzer

Fiv'g COMP Owr:0.232  Awg AGE  Owr:0.210
™ ]
Ul o
= =
DLJ\JL P W DIJJ"J\ i
a Hz 15000 0 Hz 15000
g TURE Owr:0.502
™~
Ul
e
da b
a Hz= 15000
Options |  Pause [ | [ Restart

See the Model 4040 User Manual #4040-OM-01 (P/N 75-900-4040) Chapter 20 for detailed
instructions on how to read the “Reading the X and Y Plotted Vibration Spectrum.”

The analyzer will display the screen shown below. If the data is good, press the [F1] “Yes”
key to store the data. If you need to retake the data for some reason, press the [F2] “No” key.
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Model 4048 YIPER fnalyzer

Store the data?

Yes | | | | Ho

9. The analyzer will display the “Select Condition” screen showing any conditions that have
already had data stored with an [x] preceding the condition name. Continue to take data until
all conditions have been acquired.

Model 4848 VIPER Analyzer

Select Condition
GHD» IDL

FPG 188
a7 188
95 188
IN FLIGHT
FLT +28080

el [y
e e et

End Fun | [ At Job

E. QuitJob

1. After data is taken in the last condition and the data has been stored, the “Shut Down
Engines” screen will appear with the message, “Shut down engine(s) per manual
instructions.” When the engine shut down process is complete, press the [F3] “Continue”
key. This will complete the job. Pressing the [F2] “Swap Job” key will leave the job
incomplete and return you directly to the Main Menu without rebooting the analyzer. This
will allow you to resume the job at a later date.
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Model 4048 YIPER fnalyzer

Shut Down Engines

Shut down enginel(s)
per manual instructions

| Suap Job | | [ Comtinue

The job can be reviewed in the analyzer by using the “Manage Jobs” function under the
“Vibration Spectrum Survey Jobs” menu as shown below. The data can also be downloaded

to AvTrend for review and evaluation. See the appropriate AvTrend manual for detailed
instructions.

Model 4048 YIPER fnalyzer

Vibration Spectrum Survey Jobs

Start Job
Resume Job

Manage Setups
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