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SER,VICE INFORMATION LETTER, NO. 1124.24-WT July 17, 1991

su&IEcT: ELECTRICAL - LUCAS AEROSPACE (LEAR SIEGLER)
STARTER GENERATOR BEARING REPLACEMENT

EFFECTWITY: MODEL lt24ll124A WESTWIND equipped with Lucas

Aerospace (Lear Siegler) Starter-Generator.

A. REASON

To extend starter generator service life by replacement of original
PAI03-6010{8 armature bearings with new P/N 03-6010-15.

B. REFERENCE

Lucas Aerospace Service Bulletin 230654XXA44L, dated 2 October 90, titled

"Conversion of Model23065{XX to 23065{XX Mod A.'

C. PTJBLICATIONS AT'TECTND

None.

D. DESCRIPTION

Referenced service bulletin recommends compliance within 500 hours TSN or
TSO. Modifications should be accomplished to all units by an approved agency

at time of overhaul or repair, if not previously in compliance.

Modified units should be identified by the letter "A" stamped on the ,MOD"

block of the starter generator plate.
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SE RVICE INFORMATION LETTER TFE 731

Attieo'' "'Signal FOR ALL AIRFRAME MANUFACTURERS
USING TFE731 TURBOFAN, OWNER/
OPERATORS. DISTR IBUTORS, SALES AND
S€RVICE ORGANIZATIONS AND FIELD
SERVICE REPRESENTATIVES.

R APPLICABLE: lxl MAINTENANCE tf FLTGHT

OPERATIONS& ENGINEERING

Subject: THE GARRETT SPECTR0METRIC 0IL AND FILTER
ENGI NES

1. GENERAL

SIL: F73I-34
REV: L7
DATE: FebruarY 12' 1993
PAGE: 1 of 2l

ANALYSIS PROGRAM FOR TFE731

The Garrett Spectrometric 0il and Filter Analysis Program consists of a two
part analysis. First, the spectrometric analysis determines,_in parts per
million, the suspended metal'particle content- in an engine's lubrication
system.- Secondly, the filter'analysis has developed over the past several
years to the point where it is the-most effective means of the two part
analysis of determining impending prob'lems in the engine lubricating system.
The filter analysis reieati tfre loarser or more rapid wear of internal en-
gine parts which results in the productjon of larger meta'llic particles
which become trapped in the oil filter.
From the amount and type of metal found by filter analysis, the condition of
engine parts contactei by the engine lubricating oil can be monitored and
im[endihg failures of sp6cific pirts are prediclable with a high degree of
certainty. It should be noted, however, that this analysis involves subjec-
tive interpretation of the oil filter analysis data compared to historical
analysis dita for that particular engine. Mechanical failures cannot always
be foreseen from analysis results noi is the program able to predict the
possibility of sudden mechanical failures due to oil starvation, part
failures or foreign particle introduction into the oil system.

For the convenience of all TFE731 operators who are participating in the oil
and filter analysis program, Garrett has a fully staffed laboratory in
Phoenix and has geographically located Garrett authorized independent
laboratories around-tha world. The addresses for these laboratories are
listed on Pages 20-2L.

Soap kits should be returned to the laboratory frorn which they v{ere pur-
chaied as the analysis fee is included in the kit price. Exceptions to this
policy are made for customers outside the continental United States, where
lpeci-at provisions are in place allowjng Garrett kits to be analyzed by in-
dependent I aboratories.

Garrett General Avlation Services Dlvlslon. P.O. BOX 29003. Phoenlx, Arlzona 85038
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2. ADVANTAGES OF ANALYSIS

The advantage for the participants of oil and filter analysis are many and
significant. Foremost is the continual monitoring of the health of the
engine's oil wetted components. This analysis wil'l give the operator addi-
tional protection beyond normal external service inspections, greatly reduce
the possibility of premature mechanical failures and allow advancement of
the progressive maintenance concept. It will also greatly increase the
participant's confidence in the safe operation of the engine.

3. PROCESSING OIL AND FILTER SAII'IPLES

All samples are analyzed within 24 hours after being received by the labora-
tory and a complete record of the analysis is sent to the owner/operator.
The laboratory will catalog all sample data, engine serial numbers, and
operating hours. Suspect samples or any that show a higher than normal
count will be reported to the operator with further recommendations by tele-
gram and/or telephone.

To be most effective, oil samples and filters should be submitted on a regu-
lar basis. This action may be accomplished concurrently with a routine
maintenance inspection.

4. EVALUATING OIL SAMPLE

As stated previously, analysis of the
indicator of premature wear, however,
ize both oi'l and filter analysis.

Three oil analysis tables are provided
for determining the following:

1. Normal engine wear trend.

filter contents is a more effective
the Garrett program continues to util-

on Page 8 which present guidelines

2. Above normal engine wear trend for which it is recommended that the
filter content be checked for recommendation or contact the S0AP Admin-
istrator at Phoenix or Garrett Field Service Engineer.

For new engines, an initial oil samp'le should be analyzed in order to esta-
blish a norm or baseline. Therefore, a new engine should be sarnpled at 25
hours total tinre. The trends from this sample should be cornpared to Table A

on Page B. 0nce the baseline is establisheil the engine should be sampled at
tirne intervals specified in the engine Light Maintenance Manual.

To detennine the type of vrear present and its trend in the oil sample, first
determine the amount of engine tinp on the oil sample. This can be deter-
mined by checking the TIME SINCE LAST SAMPLE on the most recent form. If
this is not available, it must be determined by subtracting the engine time
of the previous sample from the engine time at the most recent sample.
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Next determine the wear trend by comparing each element wear level to the
element wear level in the previous sample. Note the following example:

Parts Per Million
FeCuNiCr&Ig

1.0
1..0_T

After cornparing actual wear trend values with values in Table C, all trends
appear normal.- Keep in mind that these tables are based on trends, not ab-
solute level s.

5. EVALUATING FILTER CONTENTS

To detennine the wear trends indicated by the engine oil filter analysis,. it
is first necessary to determine the weight of constituents flushed from the
filter. Enter the appropriate filter flowchart observing the following.

N0TE: The fol'lowing Filter Contents (milligram values) are based
on a normal sample interval identified in the appropriate
Light Maintenance Manual. When selecting the appropriate
flowchart for commercia'l applications, the Filter Content
(milligram value) should be adiusted per the following
formula. Military applications should ut!lize the total
filter weight to selbct the appropriate flowchart.

Reduced Interval Samp'le Formula

Total Filter Weight X .4 X (150/Actual Filter Hours)

Example: Resample Filter Weight of 25 mg's in 25 Hours
25 X .4 X (150/25) = 60 mg's

Filter Content

Time Since
Last Sample

150 hou rs 5.0 I .2
150 hours 9.0 1.5
tlear Trend Elt T

1.0 1.0
1.0 1.0-TT

(-5 Engines)
Fl owchart

#6 - Page t4
#7 - Page 15
#8 - Page 16
#9 - Page 17

#10 - Page
#11 - Page

.5
3.5
3;0'

25 milligrams or less
26 mq's to 50 mq's
51 m6's to 75 m!'s
76 mg's to 100 mg's
101 mg's to 150 mg's
101 mg's to 125 mg's
126 mg's to 150 mg's

(-2/-3/-4 Engines)
Fl owchart

#1 - Page 9
#2 - Page 10
#3 - Page 11
#4 - Page L2

#5 - Page 13
18
19
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After the appropriate flowchart has been selected, proceed through the flow-
chart to the box which indicates the major constituent of the filter and
read the recommendation written in bottom half of the box. Next, continue
through the flowchart to the box which indicates the minor constituent and
read the recommendation. If the flowchart does not permit further movement,
consider that recommendation final. The following example represents a typ-
ical situation.

Filter time:
Filter weight:
Major constituent:
Minor Constituent:

150 hours
49 mg's
Al loy Steel
Grit, Carbon and Fiber

Since the filter weight is 49 mg's, enter Flowchart No. 2 (TFE73L-21-3/-4)
or No. 7 (TFE731-5). Major constituent is alloy steel which according to
the flowchart would require a resample in 25 hours. If the results of the
resample indicate another resample or an inspection, the results must be
coordinated with the S0AP Administrator, Garrett General Aviation Services
Division in Phoenix or a Garrett Field Service Engineer for locations out-
side the continental U.S.

6. FILTER WEIGHT DEFINITIONS

Major = 40% or more of total filter weight.
Minor = 10-40% of total filter weight.
Trace = 0-10% of total filter weight.

Trace constituents are not inc'luded in the filter flowcharts. However, they
are sometimes valuable in determining location of abnormal wear.

7. GUIDELINES FOR DETERMINING RECOMMENDATIONS FOR ANALYSIS RESULTS

The following guidelines are provided as an aid in interpreting analysis
results. Special circumstances such as possible residuil contamination from

i fai 1 ld be considered
resu s seem aDnormal.

A. If platelets are found, the engine may be inspected. (Refer to para-
graph E on Page 6.)

B. If M-50 appears to be present with no known failure on the subiect en-
gine, be sure that dry lube ("Liquid Moly" mo'lybdenum base grease) is
not causing false moly indications. "Liquid Moly" is often used as an
assembly compound during a major periodic inspection on the engine.
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7. C. Resamples should be checked for the continuation of the abnormal wear
trend. If-

The trend is still present, follow procedure outlined in Evaluatinq
Filter Contents.

NOIE: The Filter Contents (mi'lligram values) are based on a normal
sample interval identified in the appropriate Light Mainte-
nani:e Manual. l.lhen selecting the appropriate flowchart for
commercial applications, the-Filter' Conlent (mi1 ligram value)
should be adjusted oer the followinq formula. Military appli-
cations shouid utilize the total filter weight to select the
appropriate flowchart.

Reduced Interval Sample Formula

Total Filter t,teight X .4 X (l5O/Actua'l Filter Hours)

Example: Resample Filter tleight of 25 mg's in 25 Hours

25 X .4 X (150/25) = 60 mg's

Results appear normal - no corrective action is required, resample at
the usual'interGTf
Results indicate a resamp'le, a second resample is required within the
time interval recomfr6i'?iEl by a Garrett Customer Service Engineer in
Phoenix or a Garrett Field Service Engineer.

Results indicate an engine inspection, the customer should contact a

Garrett authorized service center capable of accomplishing rnajor
i ns pect i ons .

N0TE: If sample indicates inspection, hold filter debris ur-
til source of material is verified. More detailed in-
spection of filter debris may be required if source
cannot be confirmed at time of engine disassembly.
( For exarnpl e: EDX analysi s . )

D. A higher than expected filter weight is not uncommon on the first filter
ana]ysis of new engines, or following maior or heavy maintenance. It
may 

-be the result 6f inidequate purging or cleaning _oI the engine.oil
sy-stem fol lowing a failure 

'withiir 
the engine. Careful consideration

iiroutd be given'in these cases to the hiitory preceding-the discovery of
the heaviei than normal filter weight including the replacement of the
contaminated components such as thi engine's oil cooler or oil tank.
0nce it has been'established that any such residual contamination source
nii-ueen eiiminitea il mat-be expectLd that the next filter weight will
be greatly reduced or normal provided no nel, problem is developing in
the engine.
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7. E. Very small quantities of metal particles may be released into the oil
system as a result of attrition due to some of the heavier loaded compo-
nbnts in the gearbox. These indications do not necessarily indicate an

impending failure.

Failing roller or ball bearings typically release partic1es of unique
shape and composition. These particles frequently take on the shape of
very tiny "platelets" when viewed under magnification. When filter con-
tents indicate the presence of particles of this type it may be neces-
sary to disassemble and inspect the gearboxes and/or bearing cavities of
the engine in order to locate and correct the source of such material.
Special attention should be given to close examination of bearings and
oil pumps.

There have been cases where oxidized M50 tool steel platelets were
detected and no bearing abnonnalities were found. 0xidized or
discolored platelets can usually be traced to components such as oil
tanks and fuel/oil heat exchangers that were contaminated from a
previous failure.

8. TYPICAL WEAR METALS AND THEIR LOCATION FOR GARRETT TFE731 ENGINES

The following information is provided to assist the maintenance technician
in locating lhe component(s) i"esponsible for the metal(s) in the oil and/or
fi I ter.

Aluminum (Al )

Copper (Cu)

Magnesium (Mg)

Silver (Ag)

*M-50 Steel (Fe)

- horizontal drive lip seal
oil baffles in fan housing and planetary gearbox
oil pump baffles, accessory gearbox lip seal housing.
intennediate housing (aluminum flakes or chunks only)
unpainted oi'l pump housing

- oi1 pump bushings
secondary or accessory bearing separators
copper anti-seize compound used in hot section (C-5A)

- accsSSory gearbox housing
painted oil pump housing

- plating on gears and bearing separators, sun gear
(Part No. 3072463-3 only)
damper ring, Bel lvil le i,rishers (planetary)

- transfer gearbox bearings, tovrer shaft bearings,
sun gear bearings, No. tr 21 31 4, 5, and 6 bearings,
planetary bearings

NOTE: Molybdenum based grease (Liquid t'loly or drylube)
will cause false moly indication.

- gears and shafts, main bearing separators
oil pump gerotors and shaft

Alloy Steel (fe)
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Stai nl ess
Steel

17-a (Fe) - planetary gear housing, bellville washers (t7-7 (fe)),
No. 3 bearing housing, fan support housing,
No. 5 oil slinger, tower shaft bearing housing

300 Series (Fe) - nuts, bolts, washers, anti-ice seal bellows,
No. 3 bearing oil jet, horizontal shaft thrust washer,
carbon seal housing, oil tank

400 Series (Fe) - carbon seal rotors

*Carbon Steel (Fe) - accessory gearbox bearings, sungear damper ring,
carbon seal rotors, nuts, bolts and washers,
fan shaft ring gear retainer

*Platelets may indicate bearing material.
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DEFINITIONS:

< - LESS TI.AN

> -GREATER THAN OR EQUAL TO

PPM - PARTS PER MILLION

NOTES:

l. SEE FIITER - CHECK FILTER CONTENT FOR RECOIViI\4ENDATION OR CONTACT SOAP
ADMINISIMTOR AT PHOENIX OR GARRETT FIELD SERVICE ENGINEER.

2. THE OIL ANALYSIS TAELES ARE BASED ON THE ATOMIC ABSORPTION METHOD.

TFE OIL ANALYSIS TABLES

TABLE A TABLE B TABLE C

10-25 HRS S|NCE 26-100 HRS S|NCE 101-1s0 HRS S|NCE
LAST SAMPLE TAKEN LAST SAMPLE TAKEN LAST SAMPLE TAKEN

G-48G-455

ELEMENT

WEAR TREND WEAR TREND WEAR TREND

NORAAAL SEE FILTER NORMAL SEE FILTER NORMAL SEE FILTER

IRON O-< 4PPM 24PPM O.< TPPM :7 PPM O -< IO PPM > IO PPM

COPPER O-< 4PPM :4PPM O-< TPPM 27PPM O-< 9PPM :9 PPM

NICKEL O-< 4PPM : ,{ PPM O-< TPPM Z7 PPM O-< SPPM ZSPPM

CHROME O-< 4PPM :4 PPM O-< TPPM :7 PPM O-< SPPM :8 PPM

SILVER O-< 4PPM :4 PPM O-< TPPM 27 PPM O-< SPPM :,8 PPM

MAGNESIUM O-< 4PPM :4 PPM O-< TPPM >-7 PPM O-< SPPM >8 PPM
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GARRETT AND GARRETT AUTHORIZED INDEPENDENT SOAP LABORATORIES

ANALYSTS, INC.
OSI WEAR DIVISION
3075 CORNERS NORTH COURT
NoRCRoSS, cA 30071

R ATTN: CASEY HUTTON

II.IARK SMITH
R FAX: 404-448-5918

PH0NE: 404-448-5235

ANAOIL AERONAVES LTDA
R AV. 12 DE OUTUBRO - 110
R SAO JOAO BATISTA
R CtP 31510
R BELO HORIZONTE
R MINAS GERAIS, BRASIL

GARRETT GENERAL AVIATION
SERVICES DIVISION
1944 EAST SKY HARBOR CIRCLE
PHOENIX, AZ 85034
ATTN: RAY MIRANDA

PROGRAM ADMINISTRATOR
FIIX: 602-365-2500
PH0NE: 602-365-2524
ATTN: LOU BRAND

LABORATORY SUPERVISOR
PH0NE: 602-365-2247

GARRETT GI,IBH

FRANKFURTER STRASSE 41.65
POSTFACH 1150
D-6096 RAUI.IHEIM AI4 MAIN
FEDERAL REPUBLIC OF GERMANY

ATTN: V0LKER R0TH
FAX: 49-6142-405-239
PH0NE: 49-6142-405-444 0R 369

HINDUSTAN AERONAUTICS LIMITED
POST BAG NO. 9310
ENGINE DIVISION
BANGALORE COI.IPLEX 560-093
INDIA
ATTN: l,lR. ASH0K S. SALEHITTAL
FAX: 91-812-581397
PH0NE: 9l-812-565201

91-812-561020

JAPAN ANALYSTS CO. LTD.
401, SHIBAHATA BUILDING
N0. 12-6, 2 CHRoME, SHIBADAIMoN
MINATO.KU, TOKYO 105
JAPAN
ATTN: SHUJIRO HAYASHI
FAX: 8L-427-49-7513
PHONE: 8L-427-49-75L2

I'IARTEL LABORATORY SERVICES, INC.
1025 CROMI{ELL BRIDGE ROAD

BALTTMORE, T4D 21204
ATTN: JOYCE MARTIN
FAX: 410-821-1054
PHONE: 410-825-7790

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

ATTN: MR. RENAT0 RUSSEF PRAD0
FAX: 55-031-443-3838
PH0NE: 55-031-443-3806

AVIATION LABORATORIES, INC.
L?gLL SOUTH BUDLONG AVENUE
GARDENA, CA 90247
ATTN: ANTHONY WALKER

FAX: 310-217-0637
PH0NE: 310-217-9369

AVIATION LABORATORIES, INC.
NEl.l ORLEANS INTERNATIONAL AIRPORT
918 MARIA STREET
KENNER, LA 70062
ATTN: BILL BRAVE
FM: 504-469-6886
PHONE: 504-469-6751

ENGEOIL
RUA MARCILLO DIAS, 136
CEP 30460 CALAFATE
BELO HORIZONTE
MINAS GERAIS
BRASI L
ATTN: GERALDO ABRANCHES I'OTA

BATISTA
FAX: 55-31-334-0281
PH0NE: 55-31-334-0281
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GARRETT AND GARRETT AUTHORIZED INDEPENDENT SOAP LABORATORIES (COTTI

I-IARTEL LABORATORY SERVICES, INC.
1438 SANGAMON AVENUE

SPRINGFIELD, IL 6?702
ATTN: ANDY SAGER

FAX: 2L7-522-ZI|9
PH0NE: 217-522-0009

I{ARTEL LABORATORY SERVICES, INC.
250 MEADOWFERN

SUITE 102
HousToN, Tx 77067
ATTN: T0t4 REYNOLDS

FAX: 7L3-872-79L6
PH0NE: 713-872-9100

METRO TECH SYSTEilS LTD.
BAY 112
562L - llTH STREET N.E.
CALGARY, ALBERTA
CAI'IADA TzE 7G9
ATTN: BILL TANGUAY
FAX: 403-295-3848
PH0NE: 403-295-8803

MOBIL OIL LABORATORIES
FRAI.ICES STREET
YARRAVILLE, VICTORIA
AUSTRALIA 3013
ATTN: O|I{EN CAHILL

PAUL ROGERS

FAX: 61-3-689-9510
PHONE: 61-3-688-3310

OIL ANALYSIS LAB

P.0. Box 3928
EAST 1514 SPRAGUE AVENUE

SPoKANE, r{A 99202
ATTN: G. LANE CRANDELL

FM: 509-535-1537
PH0NE: 1-800-366-8596 0R

509-535-9791

P.T. CORELAB INDONESIA
BUILDING 303,
CILANDAK COMI'IERCIAL ESTATE
JAKARTA 12560, INDONESIA
ATTN: GORDON D'SILVA

MR. KORRYANTO
TLX: 00109 C0RLAB IA
FAX: 62-ZL-780-2042
PHONE : 6?-21-780-1533 &

62-21-780-23L6

SPECTRO OIL ANALYSIS CO. LTD.
FAIROAKS AIRPORT
CH0BHAI"|, l|loKING

SURREY, ENGLAND GUZ4SHU
ATTN: DAVID GLASS
FI|X: 44-276-8568L4
PH0NE z 44-276-857511

TECHNICHEM LABORATORY SERVICES (S)
PTE LTD
35 KALLANG PUDDING ROAD

#O5.L3IL4 BLOCK A

TONG LEE BUILDING
SINGAPORE 1334
ATTN: AMY SOL

AGNES ENG HI.JEE HONG

FAX: 65-7460292
PHONE: 65-7434311

65-7434308

VOLVO FLYGI4OTOR AB

COMMERCIAL OVERHAUL

s 461
81 TROLLHATTAN, SWEDEN

ATTN: SOREN JOHANSSON

FAX: 46-520-81992
PH0NE: 46-520-94000

t,lEAR CHECK CANADA, INC.
4161 SLADEVIEt.l CRESCENT

UNIT 13
MISSISSAUGA, ONTARIO

CANADA L5L 5R3

ATTN: JONATHAN SOWERS

FAX: 416-569-8605
PH0NE: 416-569-8600 0R

1-800-268-2131


