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WARNING AND FIRST AID DATA PAGE
For artificial respiration and other first aid data, refer to FM 21-11,

Personnel! performing instructions involving operations, procedu res, and practices which are
included or implied in this work requirement shall observe the following instructions. Disregard
of these warnings and precautionary information can cause sericus injury, illness, death or an
aborted mission.

WARNING

COMPRESSED AIR

Eyes can be permanently damaged by contact with liquid or large particles propelied by
compressed air. inhalation of air-blown particles or solvent vapors can damage lungs. At an
- alr-exhausted workbench, wear approved goggles or face shield. At non air-exhausted work-
benches, wear approved respirator and goggles.

To preclude personnel Injury, do not direct air near or directly against skin.

To prevent damage or contamination when drying parts, do not use air under high pressure
or {from a source not having a moisture—trap/fiiter system.

To prevent personnel injury or bearing damage, do not roll bearings with compressed air.

WARNING §

NOISE

Operation and maintenance personnel shall wear ear protection devices when working near
or around an operating test stand. Ear plugs and sound attenuating headsets shall be available
at all times to personnel in the vicinity of the test stand. Sound pressure levels in excess of
100dB are common.

I

HANDLING HOT PARTS

To prevent injury to operator, ashestos gloves must be worn when removing gear from oven.
Bare handling of heated parts may cause blistering and third degree burns, If skin is burned,
immediately Immerse the affected area in cold water for ten minutes. Sesk medical attention
if blistering or pain persists.

EQUALIZING SHIPPING CONTAINER PRESSURE

Make certain that all air pressure has been released before loosening nuts. If nuts are removed
belore pressure is released, internal pressure could blow cover off and the high energy
fragments may severely injure personnel.

VAPOR-BLASTING (CLEANING)

Because of toxicity of some deposited material, when removing all remaining contaminants
by hand scrubbing, keep both part and brush wet with water to prevent airborne dust.
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PROLONGED CONTACT WITH LUBRICATING OIL

Prolonged contact with lubricating oil may cause a skin rash. These areas of skin and clothing
that come in contact with lubricating oil should be thoroughly washed immediately. Saturated
clothing should be removed immediately. Areas in which lubricating oil is used should be
adequately ventilated to keep mist and fumes to a minimum.

DANGEROUS CHEMICALS

When using nondiluted Magnus magnustrip or a solution in a ratio of 3 pounds of Turco
compound per gallon of water, avoid direct contact of solution with skin or eyes. This solution
is a strong caustic, and protective garments, to include agent resistive gloves, aprons, and
face shields/goggles, should be worn when handling it. Ensure that tank is exhausted to
outside atmosphere.

Both liquid nitric acid and its vapors are a personnel hazard. Avoid contact with skin, eyes, or
clothing. Avoid Inhalation of vapors. In case of contact, flush skin or eyes Immediately with
water for at least 15 minutes and get medical attention.

Molding compound, consisting of base compound and accelerator compound and lamp black
is toxic and care should be exercised to avoid prolonged contact with skin. Keep containers
closed, except when mixing and transferring material.

.When using a solvent of four parts Magnus 61G solution by volume; one part Magnus 751
solution; four parts Oakite rust stripper; and 14 parts water, provide adequate ventilation
around bath. If inhaled deeply the solution may be Injurious to the lungs. Wear rubber gloves
to protect hands from chemicals as skin will be harmed by prolonged contact.

When using Brulin 815 GD, Desoclean 45, DS-108, Positron, denatured alcohol or acetone,
avoid prolonged inhalation of fumes. Perform clearing operation in a well-ventilated area.

Use extreme care when handling ammonium nitrate, hydrochloric acid, concentrated nitric
acid, sodium hydroxide pellets, hydrogen peroxide; ammonium biflucride crystals, concen-
trated sulphuric acid and concentrated phosphoric acid; these chemicals are hazardous and
require special handting. Solid ammonium bifluoride is crystalline and can be conveniently
stored In a dry place.

Desoclean 46 s flammable. Do not use near open flames, near welding areas, or on hot
surfaces. Do not smoke when using, and do not use where others are smoking. Vapors of this
product are heavier than air and may collect in low or confined areas, forming explosive
mixtures with air.

Contact with Desoclean 45 liquid or vapor can cause skin an eye irritation, dermatitis, and
drowsiness. Ifthere is any prolonged skin contact wash contacted area with soap and water.
Remove solvent saturated clothing. If vapor causes drowsiness, get to fresh air. If irritation
persists, get medical attention.
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CLEANING

When removing carbon by the solvent-Immersion method, ensure that cleaning area is well
ventilated. If carbon-removal compound comes in contact with skin, eyes, or clothing, thor-

- oughly flush affected area with cold water.

When using dry cleaning solvent P-D-680, avoid prolonged inhalation of vapors. Wear rubber
gloves and use hand cream to prevent contact with skin. Do not heat solution.

Solvent flash point must not be less than 100°F,

When handling Desoclean 45 at air exhausted workbench, wear approved gloves, goggles,
andlong sleeves. When handling liquid or liquid-soaked cloth in open unexhausted area wear
approved respirator, wear approved gloves, goggles, and long sleeves. Dispose of liquid-
soaked rags in approved metal container. Metal containers of solution must be grounded to
maintain electrical continuity.

WARNING §

EXPLOSIVE MATERIAL

Never attempt to burn more than a few particles of metal suspected to be magnesium.
Magnesium powder or dust is explosive.

i

TEST STAND OPERATION

Improper use of a test stand can cause severe damage to personnel or components. Test
stands shall be operated by authorized personnel only.

USE OF PIN DRIVER FIXTURE

To properly operate, control buttons must be activated simultaneously as a safety precaution
to ensure the operator’s hands are clear of driver sleeve.

WARNING

COMBUSTION CHAMBER INTERNAL PARTS

When handling internal parts of the combustion chamber that have been exposed to fuel
containing tetraethyl lead, ensure that the byproduct (poisonous lead oxide} is not inhaled or
taken into the body through cuts or other external openings. If accidental exposture occurs,
drench affected area with large amounts of clear water, and obtain immediate medical assis-
tance.

WARNING

FLUORESCENT-PENETRANT INSPECTION

Wear rubber gloves when performing the fluorescent-penetrant inspection, as oil on the skin
may cause skin inflammation. Presence of penetrating oil on the skin can be detected under
ultraviolet (black) light. Developing powder is harmiless if inhaled, but heavy concentration can
be annoying.
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RADIOGRAPHIC (X-RAY) INSPECTION

To guard operating personnel from possible danger of X-ray absorption, cover rear side of film
holder with a sheet of lead thick enough to absorb fully any secondary reflected radiographic
rays. As a further precautlon, all radiographic operating personnel shall wear a radiation
detector-type badge or cylinder.

RADIOACTIVE MATERIAL

Alrcraft engine igniter excitersinclude electron tubes which contain a small amount of Cesium/
Barium 137 or Krypton-85. No special handling precautions normally apply, however, person-
nel should consult their supporting Radiation Protection Officer in the event these tubes are
severely damaged.

MARKING OF ENGINE PARTS

To prevent detrimental chemical/materila reactions which could cause cracks and/or parts

fallure, never use a lead (graphite) pencll to mark hot end parts. Use anly approved marking
materials on all engine parts.

FLIGHT SAFETY PARTS

This manual contains procedures identifying critical characteristics of flight safety parts.
Critical characteristics may be identified as dimensions, tolerances, finishes, materials, as-
sembly, or inspection procedures. Some processes may require qualified sources. Flight
Safety parts indicating a maximum allowable limit shall not be continued in use when limits
have been exceeded. These parts must be replaced.

CAUT IONI

CURRENCY OF INFORMATION

The Information in this manual is current for the T-53-L-13B and T-53-L-703 Engines only. The
other models are not maintained in the U.S. Army inventory. Removal of these procedures was
not feasible at the time of revision.
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SECTION Xil. COMPRESSOR

6-409. COMPRESSOR AND IMPELLER HOUSINGS.
5-410. DISASSEMBLY. Procead as follows:

o —

NOTE

If during disassembly of compressor housing assembly, it becomes necessary to
remove the steel inserts, identify inserts by compressor housing serial number. Use
temporary method of identification such as tagging.

a. Removebolts (1, figure 5-501) and washers (2) that secure the impeller housing assembly (5) tothe compressor
housing assembly. Remove bracket (3) and clips (4).

b. Remove screws (6) and washers (7) that secure first stage vane assembly (8), second stage vane assembly
(9), third stage compressor vane (10), and fourth stage compressor vane (11) to compressor housing subassembly.
Remove the vane assemblies and place in a suitable container, keeping both halves of the vane assemblies together.

| cAUTIONl

in following step ¢, care must be taken to ensure that retainer (15) does not score
housing during removal.

c. Straighten retainer (15), using suitable drift. Remove bolts (12), screws {14), retainers (15), and washers (1 3)
the:tt asls’ecure exit guide vane (23) to compressor housing halves. Remove the exit guide vane assembly and place in
— suitable container.

NOTE

Compressor housing halves are not interchangeable and must be tagged as a
matched set.

if Inserts 19, 20, 21, and 22 are removed, note and record serial numbers of inserts,
by position in compressor housing, and note serial number of compressor housing.
Compressor housing and inserts are a maiched set and parts should not be mixed
during reassembly.

5-9892/(6-992.1 blank)
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Index Per
Number Part Number 1234567 Assy Usable on Code b
5-501 [ No Number Housing, Compressor and impeller (NHA 1 |
1-000-060-03, 1-000-060-08, 1-170-330-13,
1-170-330-04, 1-100-640-05, and
1-100-640-06)
-1 | AN148675 . BOLT, Socket Head (Replace with 18
MS9089-28)
MS9089-28 . BOLT Machine 18
-2 | ANS60-416 . WASHER, Flat 18
-3 } 1-160-306-01 -. BRACKET, Angle 1
-4 | 1-160-253-01 . CLIP, Band retaining 7
-5 | 1-101-370-03 . HOUSING ASSEMBLY, Impeller 1
1-100-090-13 . HOUSING ASSEMBLY, Impeller 1
{Magnesium) (Replaced by 1-101 -370-03)
-6 | 1-100-002-01 . . SCREW, Cap 21
-7 | AN960C10L . . WASHER, Flat 24
-8 11-101-110-07 . . VANE ASSEMBLY, First stage (Make from 1
1-101-110-08)
-9 11-101-120-03 . - VANE ASSEMBLY Second stage (Make
(rom 1-101-120-04) )
-10 | 1-101-020-01 - . VANE, Compressor, third stage 1
1-101-020-06 . . STATOR, Compressor, interstage bleed, 1
third stage (Alternate)
1-101-020-07 . . STATOR, Compressar, interstage bleed, 1
third stage (Alternate)
-11 | 1-101-030-01 - - VANE, Compressor, fourth stage 1
1-101-350-06 . - STATOR, Comprassor interstage bleed, 1
fourth stage (Alternate)
1-101-350-07 - . STATOR, Compressor, Interstage bleed, 1
fourth stage (Alternate)
-12 { AN103710 . . BOLT, Drilled hex head 8
-13 JAN960C10L .. WASHER, Flat 6
-14 | 1-100-210-01 . . SCREW, Cap, socket head (Replace with
1-100-214-03)
1-100-214-03 . . SCREW, Cap, socket head 4
-15 | 1-080-028-03 .. RETAINER, Boit 4
-16 | 1-100-980-01 - . HOUSING SUBASSEMBLY, Compressor 1 A
(NHA 1-100-140-05)
-17 } 1-101-210-01 - » HOUSING SUBASSEMBLY, Compressor 1
{NHA 1-100-140-08)
1-101-210-02 . - HOUSING SUBASSEMBLY, Compressor 1
(NHA 1-100-140-07)
1-101-210-04 - - HOUSING SUBASSEMBLY, Compressor 1 B,C,D,E

(Alternate) (NHA 1-100-140-09)
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Figure &

Description Qty
index - Per
Number Part Number 1234567 Assy Usable on Code
5-501-18 | 1-100-463-01 ... WASHER, Flat 50
-19 | 1-100-454-06 . . INSERT Compressor housing, second- 1
stage
-20 | 1-100-454-07 .. INSERT, Compressor housing, third stage 1
-21 | 1-100-454-08 . . INSERT, Compressor housing, fourth 1
stage
-22 { 1-100-454-09 . . . INSERT, Compressor housing, fifth stage 1
-23 | 1-101-040-01 . . EXIT GUIDE VANE 1
1-100-310-08 . . EXIT GUIDE VANE, Compressor interstage 1
bleed (Aiternate)
1-100-310-10 . . EXIT GUIDE VANE, Compressor interstage 1
bleed (Alternate)
-24 . . . SCREW CAP, Socket head drilled head 40

1-100-462-01

§-995
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5-411. CLEANING. Proceed as follows:

a. Clean compressor vanes by the dry cleaning solvent method (Refer to SP No. 3002 in Appendix E). Stainless
steel impeller housing (P/N 1-101-370-03) may be cleaned by plastic media blasting (SP No. 3003.1). Individual vane
assemblies (P/N 1-101-020-01, 1-101-030-01, 1-101-040-01, 1-101-110-07, 1-101-120-03) may be cleaned
by plastic media blasting (SP No. 3003.1).

b. Clean all other parts by dry cleaning solvent method (Refer to SP No. 3002 in Appendix E.)
5-412. INSPECTION. Perform specific inspections listed in table 5-153.

5-413. REPAIR OF COMPRESSOR AND IMPELLER HOUSING. (See figure 5-501.) Proceed as follows:
8. Repair upper and lower compressor housings (16 and 17) and impeller housing assembly (5) as follows:

GAUTION'

To prevent damage to parts, do not use power tools to blend-repair.
(1) Blend-repair nicks, burrs, and scratches on all parts as follows:

(a) Repalr, using small diesinker-type files and India or Carborundum stones. Use crocus cloth {item 125,

table C-~1).
(b) Blend alt repairs and finish smoothly. .
(c) Lines, scratches, or sharp edges that might cause concentration of stress are not permitted.
(2) Repair worn aft flange bolt retainer siots as follows: (see figures 5-509, 5-510, and 5-511.)

(a) Vapor-blast area of repair, using vapor-blast compound (item 340, table C~1). Rinse In clean cold
water, and then hot water, to remove all traces of vapor-blast compound.

(b) Bore out hole to diameter of 0.800 inch (2.032 cm) and depth of 0.150 inch {0.381 cm) to remove worn
retainer slot as shown in figure 5-509.

{c) Using magnesium alloy (item 202, table C—1), machine round plug 0.8005 to 0.8010 inch (2.0333 to
2.0345 cm) diameter and 0.160 to 0.170 inch (0.406 to 0.432 cm) thick as shown in figure 5-509.

(d) Using magnesium alloy (item 202, table C-1), fabricate runoff tab as shown In figure 5-510.

(e) Clean area of compressor housing, plug, and runoff tab to be repaired with acetons (item 13, table
C-1). Wipe dry with clean, lint-free cloth prior to welding.

() Press plug into hole until it bottoms.
(9) Position runoff tab so that it covers one-half of the joint circumference.
(h) Develop electron-beam welding parameters as follows:

1 Obtain scrap magnesium alloy (item 202, table C-1). An aft flange from a scrapped compressor
housing Is ideal.

2 Setthis material on the table of electron-beam welding unit along with suitable target (tungsten). The
focal distance between gun and work plece must be identical with that to be used for welding actual part.
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Table 5-163. Inspection of Compressor and Impeiler Housing.

FIGURE &
INDEX NO. NOMENCLATURE METHOD INSPECT FOR REQUIREMENTS
5-601
16 and 17 Upper and Lower Visual Damaged or crossed Repair. (Refer to SP
Compressor Housings threads. No. 5007 in Appendix

Nicks, pits, dents, or
burrs on |D and OD.
(Refer to table 5-154.)

Wear on ait flange bolt
retaining slots.

Scoring on lands.

Corrosion on land
adjacent to stainless
steel inserts. (Reler to
{able 5-154.)

Displacement of
inserts.

Corrosion on aft
mounting flange. (Refer
to figure 5-506 and
table 5-154.)

Loss of protective
surface finish,

Corrosion around stator
vane bolt holes. (Refer
to table 5-154.)

E.)

Repair or replace if
limits are not met. (Re-
fer to paragraph
5-413a.)

Repair. (Refer to
paragraph 5-413a.)

Repair. (Refer to
paragraph 5-413a.)

Repair. (Refer to
paragraph 5-413a.)

Refer to table 5-154.

Repair. (Refer to
paragraph 5-413a.)

Repair. (Refer to
paragraph 5-413a.)

Repair. (Refer to SP
No. 6028 in Appendix
E)
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Table 5-163. Inspection of Compressor and Impeller Housing (Continued).

o B—

FIGURE &
INDEX NO. NOMENCLATURE METHOD INSPECT FOR REQUIREMENTS |
5-501
16 and 17 (Cont) |Upper and Lower Visual and SIE | Corrosive pitting in Repair. (Refer to
Compressor Housings stator vane seating paragraph 5-413a.)
(Cont) areas. {Refer to
table 5-154.)
Sand and dust erosion Repalr if limits are not
on lands ID. (Referto | met. (Refer to
table 5-154.) paragraph 5-413a.)
Guide pin hole hairline Replace if more than
cracks emanating from | one hairline crack per
guide pin hole to outer |hole is present. (Refer
lodge of housing. to paragraph 5-413a.)
Damaged jackscrew Repalr. (Refer to
hole threads in paragraph 5-413a.)
housing. (Refer to
table 5-154.)
Visual and Cracks Repair. (Refer to
Fluorescent- paragraph 5-413a.)
Penetrant.
Visual and Cracks in jackscrew Refer to table 5-154,
Fluorescent- hole area of housing
Penetrant. upper half.
Dimensional Wear and fits. (Refer to Repair or replace if
table 5-155.) limits cannot be met.
(Refer to paragraph
5-413a.)
WARNING
FLIGHT SAFETY PARTS
Fluorescent penetrant inspection to ensure that the fol-
lowing part Is crack-free Is filght satety critical.
8,9,10,11 and  |First Stage Vane Visual Nicks, dents, or burrs Repalir. (Refer to
23 Assembly, Second paragraph 5-413d.)
Stage Vane Assembly,
Third Stage Compressor
Vane, Fourth Stage
Compressor Vane, and
Exit Guide Vane
Visual SIE Bending and minor Repair or replace if

distortion of inner
shroud sealing areas.
(Refer to table 5-154.)

Eroded vane width less
than 5/8 inch on first
through fourth stage
vanes, and 7/16 inch
on exit guide vane.

limits are not met. (Re-
fer to paragraph
5-413d.)

Replace if limits are not
met.
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Table 6-153. Inspection of Compressor and Impeller Housing (Continued).

FIGURE &
INDEX NO. NOMENCLATURE METHOD INSPECT FOR REQUIREMENTS
5-501
8,9,10,11 and |First Stage Vane Visual and Cracks in brazed joints. | Repair. (Refer to
23 (Cont) Assembly, Second Fluorescent- paragraph 5-413d.)
Stage Vane Assembly, | Penetrant
Third Stage Compressor
Vane, Fourth Stage
Compressor Vane, and
Exit Guide Vane (Cont)
Cracks in inner/outer Not allowed. Replace
shroud of parent metal
5 Impeller Housing Visual Damaged or crossed Repair. (Refer to SP
Assembly (Magnesium) threads No. 5007 in Appendix
E.)
Nicks, pits, dents, and | Repalr or replace if
burrs on OD. (Refer to | limits are not met. (Re-
table 5-154.) fer to paragraph 5413.)
Loss of protective Repair. (Refer to
surface finish paragraph 5-413.)
Grooves in ID. (Refer to | Repair if limits are not
table 5-154.) met. (Refer to
, paragraph 5-413.)
Visual Evidence of rubbing or | Repair if limits are not
scoring on ID (Refer o | met. {Refer to
table 5-154.) paragraph 5413.)
Visual and SIE Worn 13.373 to 13.375 | Repalr. (Reler to
(33.967 t0 33.973 cm) | paragraph 5413.)
or 9.825 to 9.828 inch
(24.956 to 24.963 cm)
diameter
Contour Gage Erosion on 1D not within | Repair. (Refer to
(LTCT3653) limits. (Refer to paragraph 5-413.)
table 5-154.)
Visual and Fluo- }Cracks Repalr. (Refer to

rescent-Pene-
trant.

Dimensional

Wear on housing (refer
to table 5-155.)

paragraph 5-413.)

Replace if limits are not
met.
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Table 5-153. Inspection of Compressor and Impeller Housing {Continued).

| —.

FIGURE &
INDEX NO. NOMENCLATURE METHOD INSPECT FOR REQUIREMENTS |
5-501
WARNING
FLIGHT SAFETY PARTS
Fluorescent penetrant inspection to ensure that the fol-
lowing part Is crack-free is flight safety critical.
5 (Cont) Impeller Housing Visual Nicks, Burrs, or Repair. (Refer to SP
Assembly (Stainless scraiches No. 5000 in Appendix
Steel) E.)
Damaged or crossed Repair. (Refer to SP
threads No. 5007 in Appendix
E.)
Contour Gage Erosion on ID not within | Hold for future repair.
(To be limits. (Refer to
determined) table 5-154.)
Visual and Fluo- |Cracks Not allowed. Replace.

rescent-Pene-
trant

Dimensional

Wear on housing.
(Refer to table 5-155.)

Replace if limits are not
met.

§-1000
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Table 5-163. Inspection of Compressor and Impeller Housing (Continued).

FIGURE &
INDEX NO. NOMENCLATURE METHOD INSPECT FOR REQUIREMENTS
5 (Cont) Impeller Housing Dimensional Nicks, dents, and Nicks, dents, gouges,

Assembly (Stalnless
Steel)(Cont)

gouges on |D contour
of impeller housing.

Rub damage on ID
contour of impeller
housing.

and pits are acceptable
for repair on 1D of hous-
ing provided said de-
fects do not exceed
0.010inch (0.025 cm) in
depth. If within these
limits blend repair as
per paragraph
5-413g(1). if beyond
these limits plasma
spray repair as per
paragraph 5-413g(2).

Rub damage is accept-
able for repair on ID of
housing provided this
damage does not devi-
ate at any measured
location more than
0.010 inch {0.025 cm)
from tha master con-
tour. |f damage is within
these limits, blend re-
pair as paragraph
5-413g(1). It damage
exceed this limit; ma-
chine surface to true up
same not to exceed
0.020 inch (0.051 cm)
above the maximum
Blue Print dimension
shown in figure 5-523
and metal spray repair
per paragraph
5-4139(2).
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Table 5-163. Inspection of Compressor and impeller Housing (Continued).

FIGURE & ‘
INDEX NO. NOMENCLATURE METHOD INSPECT FOR REQUIREMENTS L
5-601
5 (Cont) Impeller Housing As- Foreign object damage | Same limits and repairs
sembly (Stainless Steel) on ID contour of impel- |as for rub damage
(Cont) ler housing above.
Inspect housings for Repair per paragraph
corrosion in cavities at | 5-413g.
the 6 o’clock position
on both sides of com-
pressor housing
mounting bosses.
Impelier Housing Visual G after P/N Rework. (Refer to
Assembly P/N paragraph 5-4131.)
1-101-370-03
3 Bracket Visual Cracks Not Alowed. Replace.
4 Clip Visual Cracks Not Allowed. Replace.
4-51
9,14,15 and 16 Bracket Visual Cracks Not Allowed. Replace.
Table 6-154. Compressor and Impeller Housing Inspection Limits.
DEFECT FIGURE REFERENCE INSPECTION LIMITS
Bending and Minor Distortion of 5-502 Bending and minor distortion is acceptable for

Vane Inner Shroud Sealing Areas repair, provided deflection from unaffected area
does not exceed 1/16 inch. If within limits, rework
vane assembly as outlined in paragraph 5-413. If

beyond limits, replace vane assembly.

Using contour gage (LTCT3653), measure hous-
ing contour at the No. 3 gage point in four places
(two places on each half.) The maximum permis-
sible deviation at any measured location is 0.010
inch (0.025 cm) from master contour. If contour
deviation exceeds 0.010 inch (0.025 cm) at any
location, repair magnesium housing as outlined in
paragraph. If coating has been removed by ero-
sion or other causes, repair as outiined in para-
graph 5-413.

Erosion on Impeller Housing ID
(1-100-090-only)

NOTE

Eroded housings will show as scallop-
ing of inlet side. Any degree of scallop-
ing is acceptable, provided contour
limits are met.

One groove is acceptable, provided that it does
not exceed 0.004 inch (0.010 cm) in depth and
0.0625 inch (0.1588 cm) in width. Disregard
length of groove. If limits are exceeded, repair as
outlined in paragraph 5-413.

Grooves on Impeller Housing ID §-503
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Table 5-164. Compressor and Impeller Housing inspection Limits {Continued).

" DEFECT

FIGURE REFERENCE

INSPECTION LIMITS

Evidence of Rubbing or Scoring on
ID Contour of Impeller Housing
(Magnesium)

Nicks, Pits, Dents, and Burrs on OD
of Impeller Housing.

Sand and Dust Erosion on Land
ID’s (Inserts)

Corrosion on aft mounting flange of
compressor housing assembly.

Corrosion Pitting in Stator, Vane
Seating Areas of Compressor
Housing Assembly

Corrosion under Helicoil
(Magnesium Housing)

Corrosion on Aft Mounting Flange
of Compressor Housing Assembly

Cracks in Jackscrew Hole Area in
Compressor Housing Upper Half

5-504

If HAE coating is still intact the housing will not be
considered to be rubbed or scored on housings
that show rubbing or scoring repair as outlined in
paragraph 5-413.

Nicks, pits, dents, and burrs are acceptable for
repair on OD of housing, provided they are not
opposite similar conditions on ID of housing, do
not protrude into mating surfaces, and no associ-
ated cracks are evident. If within limits, repair as
outlined in paragraph 5-413. If beyond limits,
replace housing.

Any deviation from blueprint dimensions (refer to
table 5-155) caused by sand and dust erosion is
acceptable, provided tip clearance between lands
and compressor rotor blades can be maintained
within limits shown in tables 5-155 and 6-1.
(Refer to paragraph 6-7.) If limits are exceeded,
repalir in accordance with paragraph 5-413.

Corrosion up to 0.200 inches {0.508 cm) deep
after cleanup may be repaired provided the total
cumulative corroded areas do not exceed 30% of
mounting surface of compressor hall. Repair as
outlined in paragraph 5-413.

Pitting is acceptable in the stator vane seating
area to a depth not exceeding 0.070 inch (0.178
cm).

Check torque of screw thread inserts {helical-coil)
on impeller housing mating surface with compres-
sor housing at 100 +5 Ib. inches. If a helical cail is
pulled due to corrosion replace with insert 1/4-28
MS124696 or equivalent per SP No. 5008.

Corrosion up to 0.200 inches (0.508 cm) deep
after clean up may be repaired provided the total
cumulative corroded area does not exceed 30%
of mounting surface of compressor half. Repair
as outlined in paragraph 5-413.

a. Longitudinal cracks running from jackscrew
holes are unacceptable.

b. Cracks emanating from jackscrew holes and
progressing to edge of housing are acceptable,
provided no more than one per hole is evident.

c. If limits are exceeded, repair as outlined in
paragraph 5-413.
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Table 5-164. Compressor and impelier Housing Inspection Limits (Continued).

DEFECT FIGURE REFERENCE INSPECTION LIMITS X
Nicks, Pits, Dents, and Burrs on ID | 5-505 Nicks, pits dents, and buirs, up to 0.070 inch L
and OD of Compressor Housing (0.178 cm) in depth, are acceptable, provided

they do not protrude into mating surfaces and
are not opposite each other with reference to D
and OD of housing (0.25 inch (0.64 cm) shall be
the minimum distance between adjacent oppo-
site defects). (See figure 5-505.) These defects
are not allowed within 0.25 inch (0.64 cm) of any
hole or port. Associated cracks shall not be
evident. If within limits, blend-repair as outlined in
paragraph 5-413. If beyond limits, replace hous-

ing.
Cracked Threaded Jackscrew Cracks to outside flange are acceptable If original
Holes Compressor Housing threads are tight fitting and in goed condition.

Repair threaded jackscrew holes, not having
serviceable original threads, as outlined In para-

graph 5-413.
Corroslon on Land Adjacent to 5-506 If corrosion displaces the stainless stee! inserts
Stainless Steel Inserts denoted by excessive gaps between steel inserts

(see figure 6-508), displaced Inserts and magne-
sium lands must be remaved (refer to paragraph
5-413) and the exposed lands and groves in-
spected for corrosion pitting as follows:

a. Pitting, caused by corrosion at bottom of
groves, is acceptable up to 0.080 inch (0.216
cm) in depth, except within 0.375 inch (0.953
cm) of hole centers.

b. Pitting, in groove sides and top of lands, is
acceptable up to 0.040 inch (0.102 cm) in
depth.

c. Corrosion pitting around stator vane bolt or
housing holes shall not exceed 0.052 inch
(0.132 cm) in depth.

NOTE

Concentrated pitting that interferes with
proper reseating and torquing of bolts
is unacceptabie.

d. Repair all corrosion as outlined in paragraph
5-413.

8. Epoxy repair (refer to paragraph 5-413) for
heavy corrosion in the steel insert and stator
vane seating areas within the following limits.

(1) Corrosion pits or a single corroded area
up to 0.100 inch deep after removal of
corrosion.
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Table 5-154. Compressor and Impeller Housing Inspection Limits (Continued).

“DEFECT

FIGURE REFERENCE

INSPECTION LIMITS

Corrosion on Land Adjacent to
Stainless Steel Inserts (Cont)

Corrosion Around Stator Vane Bolt
Holes

Displaced Inserts

(2) A single corroded area shall not exceed 3
inches by 0.750 inch in width. Four such
areas are permitted on each housing half
but not on the same stage.

(3) Up to 1/2 the width of a land (1/3 on first
stage) may be removed when removing
corroston within above limits.

Corrosion that interferes with proper seating and
torquing of bolts is not allowed. Defects that
prevent sealing and/or seating of mating parts are
not allowed. Repair as outlined in SP No. 6028 in
Appendix E.

Displaced inserts denoted by excessive gaps
between steel inserts and magnesium lands,
must be removed and the exposed ends and
grooves inspected for corrosion pitting.

Inspect compressor housing to impeller mounting
bolt holes and impeller to air diffuser mounting
bolt holes for oversize due to corrosion and wear.
Remove all corrosion and protective treat per
paragraph 5-413.

Housing are acceptable provided holes have not
exceeded 0.381 inch (0.968 cm) DIA.
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=

BENDS UP TO 1/168 INCH
AXIALLY IN EITHER DIRECTION
FROM ORIGINAL CONTOUR ARE
ACCEPTABLE FOR REPAIR

Figure 5-502. Vane Inner Shroud Sealing Area - Inspection Limits (Typical).

A

'l = INSPECT THIS AREA
FOR GROOVES

Figure §-503. Impeller Housing Inspection Area.

JACKSCREW HOLE JACKSCREW HOLE
> , .

{

oYaNe '
. A O/J B “i\of"

ACCEPTABLE CRACKS - -
Figure 5-504. Compressor Housing Crack Limits,
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,‘— 0.25 INCH (0.84) MINIMUM

DIMENSIONS IN { )
ARE CENTIMETERS

Figure 5-505. Compressor Housing Inspection Limit
(Minimum Distance Between Adjacent Opposite Defects).

,/"'/.
" |
L i
!
[}
y
INSPECT THIS AREA AT
SPLIT LINE
(ALL STAGES)

Figure 5-506. Compressor Housing Corrosion Inspection Areas.

INSPECT FOR
CORROSION
ON

FLANGE FACE
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' 9.088 -l
9.058 vl
- .-- REF.
0.040
aNSa
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o
o
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e
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Figure 5-507. Overhaul Length Dimension of Housing (Sheet 1 of 2).
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1 (130950 sgm
3
040
9.850 DIA = 002
(25.019)
DRILL 18 EQUALLY SPACED
0.375 INCH DIAMETER HOLES |
(0.953)
5.560 RADIUS
(14.122)
rl
L

MATCH HOLE 70 HOUSING AND
MAKE ONE PER ASSEMBLY
SLIT IN 2 PLACES (180° APART)
i A M a8 DIMENSIONS IN{ ) ARE CENTIMETERS

Flgure 5-507. Overhaul Length Dimension of Housing (Sheet 2 of 2).
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4.438 (11.273) ALL DIAMETER SHALL BE CONCENTRIC WITH REF
o GAGE -~ SURFACE WITHIN 0.002 (0.005) TIR IN RESTRAINED
I 3.887 (0.873) = POSITION (ALL SPLIT BOLTS INSTALLED AND
2.808 (7.389) E TORQUED).
" GAGE THE 0.002 (0.005) TIR IS ONLY REQUIRED IN THE
- 2.243 (5.697) EVENT NEW LANDS ARE INSTALLED.
GAGE
J -
- r -
63 (<] T a3
v_ v
) §JD E F G H A
DIMENSIONS IN
( ) ARE CENTIMETERS
a - - - L-
| Y 1 1 |

COMPRESSOR HOUSING (17 and 18, FIGURE §-501)

o

i

-

MAGNESIUM
IMPELLER HOUSING ASSEMBLY (5, FIGURE 5-501)

Figure 6-508. Compressor and Impelier Housing Assemblies Dimenslonal Inspection Locations.
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REPAIR PLUG INSTALLED
0.150 {FINISH MACHINED CONFIGURATION
: SHOWN IN DASH LINES.)

¥

MATERIAL MAGNESIUM (AMS 4442)
REPAIR PLUG

DMENSIONS 'Ne(n % —T -
ARE CENTIMET COMPRESSOR HOUSING

Figure 6-509. Compressor Housing Bolt Retalner Slot Machining and Replacement Plug.

TURN BEAM ON AND OFF N THIS AREA

L~ RUNOFF TAB

. DIMENSIONS IN ( )
-~ APPROX 60 ARE CENTIMETERS
JOINT TO BE WELDED
REPLACEMENT PLUG
APPROX 45°

L

1
&1‘3% y

L“'(?ﬁ)‘““"" (?'sor—’"s = @4 !

MATERIAL - MAGNESIUM (AMS4442)

Figure 5-510. Fabrication of Expendable Runoft Tab.
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/<--1\ ALL DIMENSIONS ARE IN INCHES
’
[

0.25 DIA THRU TO COINCIDE WITH EXISTING HOLE
0.19 C-BORE 0.50 DIA DEPTH 0.35 WITH 0.005-0.015
CORNER RADIUS. LOCATE WITHIN 0.005
MACHINE PLUG - - 4 OF PREVIOUS POSITION
FLUSH WITH SURFACE i HoooDiA \
f \
. I 3
\ -
! > 0.15 -
[}
k—-r ___/————"\__)
B i O
i +\ ALL DIMENSIONS ARE IN CENTIMETERS
' . .834 DIA THRU TO COINCIDE WITH EXISTING HOLE
0.48 C-BORE 1.27 DIA DEPTH 0.89 WITH 0.013-0.038
) CORNER RADIUS. LOCATE WITHIN 0.013 OF PREVIOUS
. . } POSITION
MACHINE PLUG ' 540 DIA \
FLUSH WITH ; CUTTER ( \
SURFAC . _
~ ] 3

Figure 5-511. Compressor Housing Bolt Retalner Slot Rework.
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NOTE

Run no more than one trial weld on a block of material in any pump-down of the
vacuum chamber because the preheating effect on the subsequent passes will render
them useless for evaluation purposes.

3 Try various combinations of weid settings until sample weld, meeting requirements of step (2)(h)5
is obtained. The following settings are recommended.

a2 Highest voltage setting, 150 kv.

b Milliamperage in the range of 3 to 7 ma. This will vary for given penetration according to the travel
speed selected.

¢ Travel speed In the range 30 to 60 inches (76.2 to 152.4 cm) per minute.

NOTE

lfthe speed Is too fast, extremely high top beads and excessive root porosity will result;
if the speed Is too slow, excessive undercutting and cracking may occur.

d Focus at or slightly above the part surface. Do not use AC deflections.

4 Section trial welds under suitable optical equipment.

§ Examine trial welds under sultable optical equipment.
a2 Thedepth of panetration should be the same as, or 1/16 inch greater than, the depth of the joint.
b No cracking is acceptable.

() Setuphousingon rotary or eccentric table so that the joint is aligned throughout itstravel to within 0.001
inch (0.003 cm) of beam impact point.

() Employ optimum settings as determined in step (2)(h).

(k) Start rotary motion at optimum travel speed determined in step (2)(h).

() Tum on beam as impact point passes over runoff tab. (See figure 5-510).
{m) Allow beam to travel over exposed joint circumference.

(n) Turn off beam when it is again on runoff tab. (See figure 5-510).

{o) Vent chamber and remove runoff tab from part.

NOTE

The thin edge of the runoff tab may be fused to the joint because of beam penetration.
The tab can be easlly removed by bending it gently back and forth while gripped with
pliers.

(p) Remove any projecting fused material from bottom of runoff tab with clean fine file.

{(q) Reposition runoff tab so that unwelded portion of joint circumference is exposed and welded portion
is covered by runoff tab.

( Pump down chamber and repeat preceding steps (i) through (o).
(s) Machine repaired area as shown in figure 5-511.
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() Perform fluorescent-penetrant inspection on repaired area including the following limits:
1 Nocracks are allowed.
2 Individual surface porosity up to 0.020 inch (0.051 cm) diameter Is acceptable.
3 Lnear porosity is not acceptable.

NOTE

Linear porosity is defined as three or more voids in a line wherein the spacing between
the voids is less than the diameter of the largest void.

(u) Clean area to be treated with acetone (item 13, table C~1). Wipe dry with clean, lint-free cloth.
(v) Using cotton swab, apply chrome pickle solution to machined area,

NOTE

Solution should be composed of 1.5 pounds sodium dichromate (item 282, table C—1)
and 1.5 pints nitric acid (item 229, table C-1) (specific gravity 1.42) per gallon of water
prepared at room temperature,

(W) Aliow chrome pickle solutiun to remain on surface for 2 to 5 minute. Rinse with cold water and air-dry.

(3) Repair damaged upper and iower housings (16 and 17, figure 5-501) in areas where less than 25% of total
surface shows missing coating/evidence of corrosion. Repair damaged magnesium impeller housing assembly (5)
when ID surface coating has been worn away, but surface is within acceptable dimensional limits or dimensions can
be restored by coating application up to 0.008 inch (0.020 cm) maximum coating thickness, as follows:

Avoid prolonged inhaling of fumes. Perform cleaning operation in a well-ventilated
area.

(a) Clean damaged areas with acetone (item 13, table C-1).
(b) After cleaning, inspect for corrosion. Corrosion is indicated by pitting or flaking on surface of metal.

(c) To remove corrosion, use rotary stainiess steel brush or brush chromic acid (item 86, table C-1) (24
ounces per galion of water).

(d) Using cotton swab, apply chrome pickle solution (In accordance with Military Specification
MIL-M-3171) to areas being treated. :

NOTE

Solution should be composed of 1.5 pounds sodium dichromate (item 282, table C-1)
and 1.5 pints nitric acid (item 229, table C~1) (specific gravity 1.42) per gallon of water
prepared at room temperature.

{e) Allow chrome pickle solution to remain on surface for 2 to 5 minutes. Wipe with clean, dry cloth.
() Dry-treat areas for 5 to 10 minutes, using 500 watt heat lamps.

(9) Touch up treated areas by applying a sealant coat of synthetesine with a brush or by spraying. {Refer
to SP No. 6023 in Appendix E.)

NOTE

Scored areas on lands shall be additionally brush-coated with graphite-impregnated
synthetesine. (Refer to SP No. 6023 in Appendix E.)

(4) For compressor housings with 25% of total area requiring recoating, strlp and recoat as follows:
(a) Clean housing using the dry cleaning solvent method. (Refer to SP No. 3002 in Appendix E).
(b) Immerse housing in magnesium cleaner (item 94, table C—1) for 5 minutes and rinse in hot water.
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(1) Machine or grind lines enclosing shot blast area as shown in figure 5-851.
(2) Do not exceed 0.005 inch depth.
k. Repair loose, missing, or damaged alignment pin in rear fairing ring (8, figure 4-54).
(1) Retighten loosé pin by repeening.
(2) Replace missing or damaged pin.
6-479. REASSEMBLY. Proceed as follows:
a. Place inner forward fairing (13, figure 5-650) in fixture assembly (LTCT3038).

NOTE

lEnsur«s the 0.250 inch (0.635 cm) slot on forward rim face is focated over flattened pin
n fixture.

b. Install outer forward fairing (1) in assembly fixture with packing ring groove facing down.

NOTE

To locate radially, install a 1-060-142-01 bolt through counterbored hole in wall of
fixture and into 0.375 inch (0.953 cm) diameter hole In raised boss on periphery of
outer forward fairing (1).

c. Install vane (10) Into inner and outer forward fairing rings.

d. Install unison ring (2).
[cauTion]

Ensure that guide levers are aligned with their respective slots in unison ring.

NOTE

Position unison ring so that bearing (3) is in the approximate center of the actuator rod
slot of the fixture.

e. Position inner rear fairing (12) over inner forward falring (13) and vane spindles. Align dowel hole in inner
forward fairlng (13).

1. Install rear fairing ring (8, figure 4-565) and place dampening rings in position on fixture and clamp.

| cnunon]

Freedom of movement must be maintained on all vanes.
g. Secure inner forward falring (13, figure 5-650) to inner rear fairing (12) with four screws (9).
h. Release clamps and remove guide vane assembly from fixture.

I.  Using instaliing and removal tool (LTCT4698), install new spring pins (11) through unison ring and guide vane
levers. Pins must not protrude after assembly.

j. Install remaining screws (9). Tighten screws to 6 to 7 pound-inches (1071.6 to 12.50 gm cm) torque and
lockwire.

5-480. FUNCTIONAL TEST. Functional test is not required.

§-481. MODIFICATION OF INLET HOUSING ASSEMBLY. Rework inlet housing assembly 1-060-100-07 to the
1-060-220-03 configuration as follows:

a. Remove and.scrap Inlet guide vane antirotation bolt insert, MS124657. (See Section C-C, figure 5-659 sheet
4.

b. Mask all internal openings within the inlet housing.
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¢. Mount housing in a suitable machine.

d. Machine housing to dimensions shown in figure 5-659.

e. Drill hole as shown in figure 5-659, sheet 1, for inlet guide vane antirotation pin.

1. Enlarge inlet guide vane antirotation bolt hole as shown in Section C-C, figure 5-659, sheet 4.
9. Touch up reworked areas as outlined in SP No. 6028 in Appendix E.

h. Install pin (1-080-098-02). (See figure 5-659, sheet 2.)

I Remove plug, AN932-D3, atthe rear of the 8-0'clock position engine mount pad. Install metering plug with loctite
pipe sealant HVV or equivalent (item 2865, table C-1).

J-  Installinsert, MS124965. (See Section CR-CR, figure 5-659, sheet 3.)

k. Install insert (1-060-143-01). (See Section C-C, figure 5-659, sheet 4.)

Replace three locks (1-060-119-01) with three iocks (1-060-119-02).

m. Using a carbide burr, obliterate part number of inlet housing and inlet housing assembly.

n.  Using vibropeen etching tool, reidentify Inlet housing from 1-060-101-01 to 1-060-102-03.

0. Reassemble inlet housing. (Refer to paragraph 5-473)

p- Using vibropeen etching tool, reldentity inlet housing assembly from 1-060-100-07 to 1-080-220-03.

NOTE
Depth of marking shall be 0.004 to 0.010 inch (0.010 to €.025 cm).
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| R j100 SLOT TOBE
/ = 4 COINCIDENT
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c == 0.0051R
DAILL FOR REAMING / 1900 A B / ,
DEPTH 0.375 MAX REF
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Figure 6-659. Inlet Housing Assembly - Rework (English) (Sheet 1 of 4).
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© Co0.001 TR |
~F-

~C-

10877
10875 DA

® Fooo2TiR

ALL DIMENSIONS ARE IN INCHES

.-

NOTE
100 percent clean-up of 10.750 to 10.752 inch diameter is not required.

Figure 5-859. inlet Housing Assembly - Rework (English) (Sheet 2 of 4).
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0.200 - 0.206 DIA THRU
TAP 0.1900 - 32 UNF-3B
HELICAL COIL INSERT
PER MS33537
ONE HOLE LOCATED
WITHIN 0.005 OF TRUE
—_ POSITION IN RELATION
‘ TO 10.875 - 10.876 DIA

ALL DIMENSIONS ARE IN INCHES

SECTION CR-CR

Figure 5-859. Inlet Housing Assembly - Rework (English) (Sheet 3 of 4).
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SECTION BB
TYPICAL2 HOLES[ZA-_] AND

ALL DIMENSIONS ARE IN INCHES

0.453 - 0.481 DIA. THRU TAP
THRU FOR 0.4375-20 UNF-38
HELICAL INSERT PER MS33537

- G 0.005 TOTAL

ASSEMBLE INSERT 0.25 TO 0.50
;rrcu BNEéOW SURFACE 0.285 "‘I’gg'e'gm
MIN. LENGTH QF INSERT.

BREAK TANG REF ONLY

SECTIONC-C

2\ REMOVE PRESENT INSERT

Figure 5-859. inlet Housing Assembly - Rework {(English) (Sheet 4 of 4).
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w
L) - \ DATUM PLANE
(¢ WITHIN 0.013 IR
5.029
DRILL FOR REAMING REF . [ ,
DEPTH 0.953 MAX e 1
CSK 110 TO 0.56 DIA , 10 el A
REAM 0.4763-0.4775 )\ a - 10822
DEPTH 0.76 MIN c) : < ' REF 10.912
& Eoon10TAC /] ] \ (71020
< .207 u_'m:i 318 CP , 5517
HE‘F ! \ EA 5.527
. 1.069
|
' 14508 P,
A\ £ UM PLANE 13 THE PLANE
CONNECTING AND GOING THRU - A
THE CENTERS OF
M el

ALL DIMENSIONS ARE IN CENTIMETERS

Figure 5-660. Inlet housing Assembly - Rework (Metric) {Sheet 1 of 4).
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22310
27.305 DA

4321
™ 4313

< ]

A5
(/ L\ 74
(L7727 IRIZ LS

L

")

038R

DIA
1-060-088-02 PIN
REF ONLY

0.9

18°

(]

27.483

10.4153
D!A REF
EE 27.6828
27.623
QIA

SECTION A-A

ALL DIMENSIONS ARE IN CENTIMETERS

NOTE

100 percent clean-up of 27.305 to 27.310 centimeter diameter is not required.

Figure 5-660. Iniet housing Assembly - Rework (Metric) (Sheet 2 of 4).
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0.508 - 0.523 DIA THRU TAP
0.1900-32-UNF-38 HELICAL
COIL INSERT PER MS33537
ONE HOLE LOCATED WITHIN
VIEW CP 0.013 OF TRUE POSITION IN
RELATION TO 27.623-27.625 DIA

ALL DIMENSIONS ARE IN CENTIMETERS

SECTION CR-CR

Figure 5-660. Inlet housing Assembly - Rework (Metric) (Sheet 3 of 4).
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SECTION B-B

TYPICAL 2 HOLES AND Eel_'_‘]

ALL DIMENSIONS ARE IN CENTIMETERS

1.151-1,171 DIA THRU
TAP THRU FOR 0.4375-20 UNF-3B
HELICAL INSERT PER MS33537

< Go.013 TOTAL
ASSEMBLE INSERT 0.64 TO 1.27

PITCH BELOW SURFACE 0.749 MIN 1-060-143-D1
LENGTH OF INSERT BREAK TANG INSERT
; REF ONLY
SECTIONC-C

A REMOVE PRESENT INSERT

Figure 5-660. inlet housing Assembly - Rework {Metric) (Sheet 4 of 4).
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CHAPTER 6
FINAL ASSEMBLY

6-1. GENERAL. This section contains instructions for final engine assembly.

62. INSTALLATION OF INLET HOUSING ASSEMBLY. Proceed as follows:
a. Position engine stand 42M76 or equivalent, with adapter plate, in horizontal position.

fcaumion]

In following step b, to prevent damage to inlet housing struts, use care when installing
inlet housing into adapter.

b. Loosen bolts (1, figure 4-66) that secure clamps (2) and slide clamps toward outside diameter of adapter plate
ring. Secure each clamp in place.

c. Position inlet housing forward flange flush against surface of adapter plate ring.
d. Position clamps (2) over inlet housing flange and tighten bolts (1) to secure inlet housing (3) to stand.

6-3. INSTALLATION OF VARIABLE AIR INLET QUIDE VANE ASSEMBLY. Proceed as follows:
Install packing (2, figure 4-54) on air inlet vane assembly (7).

b. Install air Inlet vane assembly, aligning key on inlet housing with keyway in air inlet vane assembly.
NOTE

The Inlet gulde vane assembly should be installed with pressure by hand only. I some
difficulty Is encountered, use a suitable drift and hammer and lightly tap inner fairing
ring until air inlet vane assembly is seated in inlet housing.

c. Install connector (6) Into inlet housing by carefully inserting pin of connecting rod into ball socket of inlet guide
vane.

d. Slide tow guides (5) on connector rod and position in inlet housing, with chamfer end down.
e. Install new plate (4) and screw (3). Tighten, as necessary.
f. Initially adjust variable inlet gulde vane assembly as follows:

(1) Set protractor (LTCT4750) at 6-1/2 degrees and Install on inlet housing (See figure 6-1.)
NOTE
Guide vanes must be in open position before adjustment is to be made.
(2) Slide indicator on tool until vane is flugh with arm of protractor.
NOTE

When adjusting gulde vanes, use protractor (LTCT4750) that has been modified as
shown in figure 6-2. I protractor arm contacts vane deformations, place a 0.002 inch
(0.005 cm) shim stock between protractor arm and vane leading and tralling edges.
Shim is only required on those vanes that exhibit deformation.

(3) Scribe aline on index plate located in flange of inlet housing.

NOTE

Scribe mark should be lined up within 0.02 inch {0.051 cm) with end of shot-blast area
(figure 6-3) on connector rad.

Further adjustment of variable Inlet guide vane connector will be performed in para-
graph 6-33.

g. Install rear fairing ring (8, figure 4-54).

NOTE
Ensure that vanes move freely through full travel. Filter vanes, as required.

h. Install bolt (1). Tighten bolt to 60 to 80 pound-inches (10716 to 14288 gm cm) torque and lockwire.
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Flgure 6-1. Protractor (LTCT4750) Instalied.

Figure 6-2. Modification of Protractor Finger Assembly (LTCT4751, Detall of Protractor LTYCT47560).
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L. 0875
0.865 ‘
(L714)
(1.689)

] 1 )

DIMENSIONS IN ( ) ARE CENTIMETERS

Figure 6-3. Variable Alr Inlet Guide Vane Connector.

INSTALLATION OF COMPRESSOR ROTOR ASSEMBLY. Proceed as follows:

| OAUTIONl

in llollowlng step a, ensure that packing (2, figure 4-53) is installed without kinking or
twisting.

Lubricate and install new packing (2) In groove of inner fairing ring.

NOTE

In following step b, shim thickness will be needed for reference when axial clearance
is checked during engine bulldup.

Select shim (6) and record thickness. Refer to shim thickness recorded during removal.

[caurion]
in following step ¢, ensure that packing (7) is Installed without kinking or twisting.

Install packing (7) In inlet housing (8). Place shim (6) and sleeve (5) on inlet housing and line up bolt holes.
NOTE

In following step d, size of shim (4) will be determined by thickness of shim (6) within
plus or minus 0.002 inch {0.005 cm).

Place shim (4) on inner falring ring.

Place spring-oaded washer (3) on shim (4).

instali-two gulde pins (LTCT387) in seal hausing (13, figure 5-569).

install adapter (LTCT4558) (1, figure 4-52) on compressor rear shaft. Attach suitable hoist to lifting eye.
Lower compressor rotor into inlet housing (3).

Remove guide pins, and install six slave bolts in seal housing (13, figure 5-569).

Draw compressor rotor into position with slave boits until it is properly seated. Tighten boits to 70t0 75

pou;ld-lnches (12502 to 13395 gm cm) torque.

k. Remove six slave bolts and install pinion gear holder (LTCT2048) on accessory drive gear. Secure to inlet
housing with six bolts.
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6-5. INSTALLATION OF COMPRESSOR AND IMPELLER HOUSING ASSEMBLIES. Proceed as follows:

CAUTIONI

If a shimmed (impelier housing-to-compressor housing mating surface) housing is
being reinstalled, ensure shims were retained for air-bleed actuator mounting bosses.
If actuator shims were not retained, fabricate two new shims 0.040 inch (0.102 cm)
thick, 1.00inch (2.54 cm) OD, with 0.500inch (1.27 ¢cm) hole from aluminum alloy (item
27, table C~1) and retain with impeller housing for use during actuator installation.
(Not applicable to T53-L-703 engines.)

NOTE

On T53-L-15, -701, 701A engines, when impelier housing 1-100-090-09 is not avail-
able for use, housings 1-100-090-06 or 1-100-090-07, which are new or in excellent
condition (not shimmed or recontoured), may be used. Shimmed and recontoured
impeller housings 1-100-090-06 and 1-100-090-07 may be used on T53-L-13B en-
gines. When impeller housing 1-100-090-06 or 1-100-090-07 Is used, the axially
threaded hole in the lower housing located at the 8-o'clock position, as viewed from
the front face, must be plugged with self-locking setscrew MS180-63-14, Installed
flush.

Compressor housing subassembly 1-100-210-01 and impeller housings
1-100-090-06 and 1-100-090-08, which require taper pin installation, may be used on
T53-L-13B engines.

a.i Separate compressor and impeller housing sections. Do not separate impeller housing from compressor
housing.

| cAunonl

The compressor rotor must not be rotated during installation of compressor and
impeller housings. Rotation of compressor rotor may resuit in damage to the centrifu-
gal compressor housing or to the centrifugal compressor blades.

In following steps b and ¢, to prevent damage to rotor blades or compressor vanes,
guide compressor and impelier onto inlet housing in as straight a line as possible.

b. Position lower section of compressor and impeller housings on inlet housing. Align match marks oninlethousing
and compressor housing.

¢. Position upper section of compressor and impeller housings on inlet housing.
d. Align upper and lower housing sections on inlet housing.
NOTE
In following step e, do not lubricate bolts.

e. Secure upper and lower sections of compressor and impeller housings with dowels (2, figure 4-51), washers
{3), nuts (4), and bolts (1) or bolts (17), hollow dowe! (18), washers (19), and nuts (20). Tighten nuts to 40 to 45
pound-inches (7144 to 8037 gm cm) torque.

1. Secure upper and lower section of compressor and impeller housings with boits (5 and 8), brackets (9), and
nuts (7).

NOTE
On T53-L-13B and -703 engines, install spacers (10) under bracket (9).

g. Installbracket(14), brackets (15 or 16), and secure compressor housing to Inlet housingwith bolts (11), washers
(12), and nuts (13). Tighten nuts to 70 to 95 pound-inches (12502 to 16967 gm cm) torque.

NOTE :
Three bolt positions are left open to secure accessory drive gearbox support.
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6-6. INSTALLATION OF DIFFUSER HOUSING ASSEMBLY. Proceed as foliows:

a. Using diffuser sling (LTCT2096) and holst, lower diffuser housing over compressor rotor to impeller housing.
Ensure oil drain port Is at 6-0'clock position.

NOTE

Alignment pads on air diffuser and inlet housings are symmetrical; therefore, locators
on fixture (LTCT526) may be engaged in any two sets of pads to effect alignment
during final assembly.

b. Install alignment fixture (LTCT526) by aligning fixture pads with any two inlet housing mounting pads and
securing with lock bushings (LTCT2654, detail of LTCT526).

NOTE
Use of bolts in mounting pad holes is not necessary.

c. Align corresponding diffuser pads within fixture and engage locators (LTCT2653, detail of LTCT526). Shift
diffuser untll locators rotate freely.

d. OnT53-L-13B and -703 engines, secure diffuser housing (1, figure 4-50) to impeller housing as follows:
(1) Install 12 bolts (8) and washers (7). (See figure 6-6)

(2) Use 10 bolts for lower section of impeller housing, skipping bracket locations. (See tigures 6-4 and 6-5 for
mounting bracket locations.) Do not iubricate bolts.

e. OnT53-L-15B, -701, -701A englnes, secure diffuser housing (1, figure 4-50) to impeller housing as follows:
(1) Install seven bolts (6) and washers (7) and five holts (4) and bushings (5). (See figure 6-6)

(2) Use five bolts (6, figure 4-50) and five bolts (4) for lower section of impeller housing, skipping bracket
locations. (See figure 6-4 or 6-5 for mounting bracket locations.) Do not lubricate bolts.
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COIL AND LEAD

ASSEMBLY
IGNITION UNIT
BRACKET

Figure 6-4. Mounting Bracket Locations (T53-L-13B, -703).

. Withenginein vertical position, use feeler gage to measure clearance between sleeve (5, figure 4-53) and front
bearing housing (6, figure 5-569). Measure at three places, 120 degrees apart. Average clearance must be 0.0043 to
0.0047 inch (0.0109t0 0.0119 cm). Minimum clearance at any one pointis 0.0030 inch (0.0076 cm). Maximum clearance
at any one point is 0.0060 inch (0.0152 ¢cm)

67. COMPRESSOR ROTOR CLEARANCES. (See figure 8-7 and table 6-1) Proceed as follows:
NOTE

Forward seal, spacer (if required), forward ol ring, bearing inner race and rollers,
bearing outer race, and bearing housing must be Installed prior to clearance check.
(Refer to paragraph 6-8.)

a. Using support assembly (LTCT911) and socket wrench (LTCT4002), tighten nut and seal assembly (7, figure
4-49) on compressor rotor to 320 pound-feet (476 kg m) torque.

b. Remove pinion gear holder or locking plate, then reinstall six bolts installed in paragraph 6-4, step k.

¢. With engine in vertical position, remove dowels or hollow dowels, bolts, washers, and nuts that secure upper
and lower sections of compressor and impeller housings tagether.

NOTE

Remove dowels or hollow dowels, using mechanical puller (LTCT1218) and slide
hammer adapter (LTCT6740).
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IGNITION UNIT
BRACKET

MANIFOLD

ASSEMBLY ¢ . __0—2/
BRACKETS .

Figure 6-5. Mounting Bracket Lacations (TG3-1.-16, -701, -701A).

Remove boits, washers and nuts that sacuie upper section of compressor housing to inlet housing.
Remove bolts and washers that secure upper section of compressor housing to impeller housing.
Remove upper section of compressor housling, straight out, until rotor blades are cleared.

Remove bolts and washers that secure upper Impeller housing te air diffuser.

Remove upper impeller housing by lowering impeller housing until free of air diffuser.

I. Usingfeeler gage, checkradial and axial clearances between compressor rotor and housing (refer to table 6-1).
When the compressor housing, stainless steel insert and blades/impeller are all new, radial clearance shall be per
blueprint. When the impeller and impeller housing are new, radial clearances will be per blueprint. Otherwise, overhaul
clearances will be used. Check points 7, 8, and 9 nwust be located at the corract diameter. Point 8, when using impeller
housing P/N 1-100-080-13, is 10.721 inch (27.231 cm) diameter and when using P/N 1-101-370-03G it is 10.380 inch
(26.365 cm) diameter.

Ta~pp
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INSTALL BOLT (1-100-527-01)
AND BUSHING (1-100-528-01) IN

12 LOCATIONS AS MARKED A BOLT (MS0958-09) AND WASHER
(ANDEO-416) INSTALLED IN REMAINING
a ‘, a LOCATIONS

Figure 6-6. Impeller Housing Bolt Locatlons {Magneslum) (1-100-090-13) (Sheet 1 of 2).

OAUTION'

In following step j, if clearance differ from those listed in table 6-1, buildup of engine
shall be stopped and the situation remedied. These clearances depend on thickness
of shim (6, figure 4-53). The engine must be disassembled to that stage of assembly
immediately before compressor rotor installation, and shim must be modified. If ciear-
ance shows that compressor assembly is resting too far rearward, shim thickness
must be reduced. If clearance shows compressor assembly is resting too far forward,
thickness of shim must be increased.

J.  OnT53-L-13B,-703 engines, when clearances have been established, install upper section of impeller housing
into air diffuser with bolts (2 and 6, figure 4-50) and washers (7). (See figure 6-6 for bolt locations).

k. OnT53-L-16B, -701, 701A engines, when clearances have been established, install upper section of impeller
housing into alir diffuser with bolts (2 and 6, figure 4-5), washers (7) and bushings (5). (See figure 6-6 for bolt locations).
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- INSTALL BOLTS (MS9958-08)
AND WASHERS (ANBSO-416)
IN TWENTY-TWO LOCATIONS
MARKED A

P 22 o3 2425 27 28 29 30 3

i .. 7

21 20 1918 17 1615 1413 121 10

Figure 8-7. Compressor Rotor Clearance L.ocations.
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NOTE _~

Do not torque bolts (2, 4 and 6, figure 4-50) untit bolts (1 or 17, figure 4-51), which
secure dowels (2) or hollow dowels (18), have been installed and torqued.

l.  Install dowels (2 or 18) on compressor housing. Secure upper compréssor housing with washers (3), nuts (4),
and bolts (1). Tighten nuts to 40 to 45 pound-inches (7144 to 8037 gm cm) torque. :

NOTE
Do not lubricate boits that secure compressor sections together and to inlet housing.

m. Additionally secure upper and lower sections of compressor and impeller housing together with bolts (5 and 8),
washers (8), spacers (10), brackets (9), and nuts (7).

n. Secure compressor housing to inlet housing with boits (11), washers (12) brackets (14 and 15), and nuts (13).
‘ NOTE
Three bolt positions are left open to secure accessory drive gearbox support.

n—,
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Table 6-1. Compressor Rotor Clearances.

DMWR 1-2840-113-3

Bilueprint Clearances Overhaul Clearances See Fig
Tip Clearances Dir Meas Min Max Min Max 6-7 Index
First disc blade to Radial *0.023 0.037 0.023 0.041 2
compressor housing {0.058) (0.094) {0.058) (0.104)
**0.024 0.037 0.018 0.041
(0.061) (0.094) {0.046) (0.104)
Second disc blade to | Radial *0.026 0.036 0.026 0.038 3
compressor housing (0.066) (0.091) (0.066) (0.099)
**0.024 0.033 0.018 0.035
(0.061) {0.084) (0.046) (0.089)
Third disc blade to Radial *0.025 0.035 0.025 0.036 4
compressor housing (0.084) (0.089) (0.064) (0.091)
“*0.024 0.033 0.024 0.034
{0.081) (0.084) (0.061) (0.087)
Fourth disc blade to | Radial *0.025 0.040 0.025 0.041 5
compressor housing (0.064) {0.102) (0.064) {0.104)
**0.024 0.032 0.024 0.033
{0.061) (0.081) (0.061) (0.084)
0.020 |{when using compressor
(0.051) housing 1-101-070-04, -05
only)
Fitth disc blade to Radial *0.025 0.040 0.025 0.040 6
compressor housing (0.064) (0.102) (0.064) (0.102)
**0.024 0.032 0.024 0.032
(0.061) (0.081) (0.061) (0.081)
impeller to centrifugal | Radial *0.017 0.024 0.017 0.032 7
housing front (0.043) (0.061) (0.043) (0.081)
**0.023 0.032 0.023 0.039
(0.058) (0.081) (0.058) {0.099)
Impeller to centrifugal Radial/Axial *0.023 0.033 0.023 0.033 8
housing midpoint (0.058) (0.084) (0.058) (0.084)
**0.041 0.051 0.041 0.051
(0.104) (0.130) (0.104) {0.130)
**0.047 0.057 0.047 0.057
(0.119) (0.145) (0.119) (0.145)
impeller to centrifugal | Axial *0.040 0.044 0.040 0.048 9
housing rear (0.102) (0.112) {0.102) (0.122)
**0.062 0.066 0.062 0.070
(0.157) (0.168) (0.157) (0.178)
impeller to ditfuser Radial 0.036 0.056 0.036 0.062 10
{0.091) (0.142) (0.091) (0.157)
*T53-L-15, -701

+T53-L-13B, -701A, -703
«+*All Engines with P/N 1- 101-370-03G impeler housing Installed
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Table 6-1. Compressor Rotor Clearances (Continued).

—] —.

Blueprint Clearances Overhaul Clearances See Fig
Tip Clearances Dir Meas Min Max Min Max 6-7 Index

First disc to inlet vane | Axial *0.086 0.180 0.086 0.160 1
shroud (0.218) (0.406) (0.218) (0.406)

**0.040 0.161 0.040 0.151

(0.102) (0.384) (0.102) (0.384)
First disc to first vane | Axial *0.038 0.102 0.038 0.102 21

(0.097) (0.259) (0.097) (0.259)

**0.040 0.106 0.040 0.106

(0.102) (0.269) (0.102) (0.269)
First vane to second | Axlal *0.029 0.099 0.029 0.099 20
disc (0.074) (0.251) (0.074) (0.251)

**0.040 0.099 0.040 0.099

(0.102) {(0.251) (0.102) (0.251)
Second disc to second | Axial *0.029 0.097 0.029 0.097 19
vane (0.074) (0.246) (0.074) (0.246)

**0.040 0.098 0.040 0.098

(0.102) (0.249) {0.102) (0.249)
Second vane to third | Axial *0.036 0.112 0.036 0.112 18
disc (0.091) (0.284) {0.091) (0.284)

**0.040 0.105 0.040 0.105

(0.102) (0.267) (0.102) (0.267) ,
Third disc to third Axial *0.032 0.096 0.032 0.096 17
vane (0.081) (0.244) (0.081) (0.244)

“*0.040 0.098 0.040 0.098

(0.102) (0.249) (0.102) . (0.249)
Third vane to fourth | Axial *0.039 0.111 0.039 0.111 16
disc (0.099) (0.282) (0.099) (0.282)

**0.040 0.107 0.040 0.107

(0.102) (0.272) (0.102) (0.272)
Fourth disc to fourth | Axial *0.034 0.094 0.034 0.094 15
vane (0.086) (0.239) (0.088) (0.239)

**0.040 0.097 0.040 0.097

(0.102) {0.246) (0.102) (0.246)
Fourth vane to fifth Axial *0.040 0.108 0.040 0.108 14
disc (0.102) (0.274) (0.102) (0.274)

**0.040 0.105 0.040 0.105

(0.1029) (0.267) (0.102) (0.267)

*T53-L-15, -701

**T63-L-13B, -701A, -703

***All Engines with P/N 1-101-370-03G impelier housing instalied.

6-12



DMWR 1-2840-113-3

Table 6-1. Compressor Rotor Clearances (Continued).

Blueprint Clearances Qverhaul Clearances See Fig
Tip Clearances Dir Meas Min Max Min Max 6-7 Index
Fifth disc o fifth vane | Axial *0.029 0.095 0.029 0.095 13
{0.074) (0.241) (0.074) (0.241)
*+0.040 0.101 0.040 0.101
(0.102) (0.257) (0.102) (0.257)
Fitth vane to Impeller | Axial *0.048 0.142 0.048 0.142 1
(0.122) {(0.361) (0.122) (0.361)
*0.063 0.159 0.063 0.159
(0.160) (0.404) (0.160) (0.404)
Centrifugal housing to | Axial 0.000 0.034 0.000 0.062 12
fifth vane (0.000) (0.086) (0.000) (0.157)
First spacer land to Radial 0.022 0.038 0.022 22
first vane - front (0.056) (0.096) (0.056)
First spacer land to Radial 0.022 0.038 0.022 23
first vane- rear (0.056) (0.096) {0.056)
Second spacer land to | Radial 0.022 0.038 0.022 24
second vane - front (0.056) (0.C96) (0.056)
Second spacer land to | Radial 0.022 0.038 0.022 25
second vane - rear {0.053) (0.096) (0.056)
Third spacer landto | Radial 0.022 0.038 0.022 26
third vane- front (0.056) {0.088) (0.056)
Third spacer landto | Radial 0.022 0.038 0.022 27
third vane - rear (0.056) (0.096) (0.056)
Fourth spacer land to | Radial 0.022 0.038 - 0.022 28
fourth vane - front {0.058) {0.096) (0.056)
Fourth spacer land to | Radial 0.022 0.038 0.022 29
fourth vane - rear (0.056) (0.096) {0.056)
Fifth spacer land to Radlal 0.022 0.038 0.022 30
fitth vane- front (C.056) (0.096) {0.056)
Fifth spacer land to Radial 0.022 0.038 0.022 A
fifth vane - rear (0.056) (0.096) (0.056)

*T63-L-15, -701

*T53-1-13B, -701A, -703
*+*All Engines with P/N 1-1 01-370-03G impeller housing instalied.
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0. fcompressor housing has been installed, check for proper sealing of compressor housing at the splitiine using
a0.002 inch (0.005 cm) feeler gage. Partial penetration of the housing shall not be cause for rejection. If the feeler gage
penetrates the full depth of splitiine, reject the housing.

P-  After rotor clearances have been established, a lubrication check should be made of compressor rotor rear
bearing. Proceed as follows:

(1) Prepare oil flow check stand (LTCT313), or equivalent, to provide lubricating oit {item 190 or 1 89, table C-1)
at a temperature of 90° to 110° F (32° to 43" C).

(2) Connect oil pressure hose from check stand to strainer on air diffuser.
(3) Remove cap from oil scavenge port.

(4) Adjust pressure regulating valve for 68 to 72 psig (4780 to 5062 gm sq cm), and start oil flow from check
stand. When oll starts to flow from scavenge hoses, check flowmeter for 279 to 378 phr indication, if lubricating oil (item
190, table C-1) is used or 266 to 360 phr, if lubricating oll (item 189, table C-1) is used.

(5) tmmediately shut down check stand and allow il to drain into container.
(6) Disconnect oll line from check stand.
q. Connect scavenge line and pressure line to air diffuser, and return engine for further reassembly.

6-8. INSTALLATION OF FIRST STAGE GAS PRODUCER NOZZLE ASSEMBLY, COMBUSTION CHAMBER
DEFLECTOR, BEARING AFT SEAL, HOUSING, BEARING, OIL RINGS, AND BEARING FORWARD SEAL. Pro-
ceed as follows:

NOTE

Aft seal 1-300-174-02 and -03 are manufactured with a fracture at one of the slot
locations on air side carbon element. The fracture is not a defect andis not considered
cause for seal replacement. Forward seals (1-300-173-02 or ~03) and aft seals
(1-300-174-02 and -03) are manufactured with three splits, 120 degrees apart, on oil
side carbon element. Aft seal 1-300-616-01 is manufactured with three splits, 120
degrees apart on the carbon element. These splits are not defects and are not consid-
ered cause for seal replacement.

a. Carefully position forward seal (1, figure 4-38) on forward oil ring (2) and, using installing tool (LTCT13070),
Install seal and ring as a unit on rear compressor shaft. Ensure top marking on seal is located at 12-o0'clock position.
(See figure 6-8 for proper sea! installation.)

NOTE

For ease of installation, a heater may be applied, if necessary, to the air diffuser during
installation of the forward seal and forward oil ring onto the rear compressor shaft and
into the air diffuser. To prevent tool rotation during installation, engage tangs of instal-
ling tool (LTCT13070) with cutouts in seal.

b. Install spacer (3, figure 4-38) and retaining ring (4).
¢. Usinginstalling too! (LTCT791), install bearing inner race and rollers (5) on rear compressor shatt.

| OAUTIONI

In following step d, ensure oil holes in bearing outer race (9) line up with oil passage
in rear bearing housing assembly (7), with oil holes forward.

d. With rear bearing housing 1-110-590-02, use arbor press and sleeve bushing (LTCT3492) to press bearing
outer race (9) into rear bearing housing assembly (7).

NOTE

If bearing Is pinched, ensure that pin in outer race of bearing engages slot of bearing
housing.

©. With rear bearing housing 1-110-470-13, using arbor press and suitable sleeve, press bearing outer race {(10)
into rear bearing housing assembly (7).

6-14
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1. Install seal (6) and gaskets (16) in grooves of diffuser housing assembly.

g. With rear bearing housing 1-110-580-02, position rear bearing housing assembly (7) over rear compressor
shaft. Install bolts (14) and tighten bolts to 120 to 165 pound-inches (21432 to 20469 gm cm) torque.

GAUTION‘

In following step h, do not apply torque to hex end of stud. Hex end is utilized only
during disassembly, to hold stud stationary when breaking nut loose.

h. Withrearbearinghousing 1-110-690-02, install twobearing housing studs (8) at the 12- and 6-o’clock positions.
Using a special wrench (LTCT6940) on the large four flats on stud, tighten studs to 70 to 90 pound-inches (12502 to
16074 gm cm) torque. Do not lockwire at this time.

NOTE
Prior to stud installation, apply antiseize (item 47, table C-1) or Molykote antiseize
thread compound (item 221, table C~1) to threads.

I.  With rear bearing housing 1-110-470-13, position rear bearing housing assembly (7) over rear COmMpressor
shaft. Apply Molykote antiseize compound (item 221, table C~1) to threads of screws (33); then install screws two
counterbored holes at the 10- 4-o'clock positions on bearing housing. Tighten, as required.

}-  With rear bearing housing 1-110-590-02, remove bolts (14).

DIFFUSER
HOUSING
RETAINING
AING
SPACER
FORWARD SEAL™ |
ASSEMBLY
v d
g
FORWARD SEAL

Figure 6-8. Forward Seal - Installation.

k. Position combustion chamber deflector (11) and first stage gas producer nozzle assembly(12 or 34) on rear
bearing housing assembly (7) and into diffuser housing assembly.

OAUﬂONI

OnT53-L-13B, -15,-701, -701A engines, the combustion chamber liner forward inside
dimples must contact the first stage gas producer nozzie deflector. This may be
accomplished by selection of parts or by carefully bending tabs on liner inward. Check
contact throughout 360 degrees with feeler gage.

NOTE
Prior to nut installation, apply antiseize thread compound (item 221, table C-1) to
threads.
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I.  With rear bearing housing 1-110-470-13, secure first stage gas producer nozzle and deflector with bolts (14).
Tighten bolts to 120 to 165 pound-inches (21432 to 20469 gm cm) torque.

m. With rear bearing housing 1-110-590-02, secure first stage gas producer nozzle and deflactor with two bearing
housing nuts (13) at 12- and 6-o'clock positions and bolts (14). Tighten nuts to 60 tc 90 pound-inches (10716 to 16074
gm cm) torque and bolt to 120 to 165 pound-inches (21432 to 29469 gm cm) torque.

NOTE

Prior to bolt installation, apply antiseize thread compound (item 221, table C-1) to
threads.

n. With rear bearing housing 1-110-590-02, lockwire bolts (14), bearing housing nuts {13), and bearing hoﬁsing
studs (8) as shown In figure 6-9. With rear bearing housing 1-110-470-13, lockwire bolts (14) as shown in figure 6-10.

0. Installmetalgasket (17, figure 4-38) in graove of rear bearinghousing assembly (7). Install gasket (32) in groove
of retalning plate (18). Install retalning plate (18), taking care not to disturb gasket (17) and gasket (32).

P. Usingadapter and guide (LTCT3685), install ait oil ring (19). Do notremove adapter and guide (LTCT3685) from
aft oil ring at this time.

q. Install metal gasket (17) in groove of retaining plate (18).

CAUTION'

In following step t, exercise care durlng installation to prevent damage to carbon
sealing elements. Carefully guide seal and retainer assembly (20) over adapter and
guide (LTCT3685) and onto aft oll ring.

r.  Using an arbor press and a suitable sleeve, press seal (22) into oil seal retainer (23 or 36).
8. Install retaining ring (21) into oil seal retainer (23 or 36).

NOTE

Prior to installation of bolts (31), apply molybdenum disulfide (item 48, table C-1)to
threads.

t.  With seal retainer assembly 1-110-600-05, position seal and retainer assembly (20) against retaining plate (18),
taking care not to disturb gasket (17). Secure with three bolts {31). Tighten bolts to 40 to 45 pound-inches (7144 to 8037
gm cm) torque. Remove adapter and guide installed in preceding step p.

u. With seal retainer assembly 1-110-720-02, position oil seal retainer {(36) against ietalnlng plate (18) taking care
not to disturb gasket (17). Secure with three screws (37). Tighten screws to 18 to 25 pound-inches (3214 to 4485 am
cm) torque. Remove adapter and guide installed in preceding step p.

| cAUTION'
In following step v, ensure liackwire is positioned around bolt heads.

v. OnT53-L-13B, -15,-701, and -701A engines, position sealing ring (24) on aft face of seal and retainer assembly
(20), align bolt holes, and secure with eight bolts (30). Tighten boits to 85 to 95 pound-inches (15181 to 16967 gm cm)
torque. Tighten bolts {31) to 40 to 45 pound-inches (7144 to 8037 gm cm) torque. Aiter 5 minutes, release torque on
boits (30); then retighten boits to 95 to 105 pound-inches (16967 to 18753 gm cm) torque. Lockwire bolts together.

| cAunoul
In foliowing step w, ensure lockwire is positioned around boit heads.

w. On T53-1-703 engines, position sealing ring (38), with two-slot louver section at 2-o'clock, on aft face of oil seal
retainer (36), align bolt holes, and secure with eightbolts (39). Tighten bolts to 95 to 105 pound-inches (16967 to 18753
gm cm) torque. Lockwire bolts together in pairs using the method shown in figure 6-10.

X. Using installing tool (LTCT4013), install shim (25) and forward cone (26). Ensure parts bottom against aft oil
ring (19).
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LOCKWIRING PROCEDURE

(1) NUT ON STUD 1 TO BOLT 6 TOBOLT 5
(2) NUT ON 8TUD 11 TO BOLT 3 TO BOLT 2
(3) STUD 1 TOBOLT 1 TOBOLT 2

(4) STUD 11 TO BOLT 4 TO BOLT §

Figure 8-0. Rear Bearing Housing Studs, Nuts, and Boits - Lockwire Procedure (P/N 1-110-590-02).

TWO BOLYS (180° APART) MS9171-10
TOTAL OF 8 BOLTS '
SAFETY IN PAIRS AS SHOWN
TWO BOLTS (180° APART)
AN115408

Figure 6-10. Rear Bearing Housing Bolt Lockwiring Procedures (P/N 1-110-470-13).
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NOTE

Determine size of shim (25) required to effect proper clearance between first stage
gas producer nozzle assembly (12 or 34) and first stage gas producer rotor assembly
(28). (Refer to following step y.) Replace shim (25), if required, with shim of proper
thickness.

y. Establish clearance E between first stage gas producer nozzle assembly and first stage gas producer turbine
rotor assembly by using a go-no-go type gage or as follows (See figure 6-11):

NOTE

If go-no-go gage is used, ensure measurement is obtained at high points of blade
platiorms, do not measure In blade cutout areas. Clearance E must be within 0.070
inch (0.178 cm) minimum to 0.120 inch (0.305 cm) maximum for T53-L-15 and -701
engines. Clearance E must be within 0.095 inch {0.241 cm) minimum to 0.120 inch
(0.305 cm) maximum for T53-L-13B and -701A engines and 0.095 inch (0.241 cm)
minimum to 0.120 inch (0.305 cm) maximum for T53-L-703 engine. If desired clear-
ance is not obtained, select shim (25, tigure 4-38) of correct thickness. (Referto table
6-2.) As clearance increases, the number of threads engaged by nut (53, ligure 4-38)
decreases.

(1) Placetwo gage blocks of equal thickness on diffuser housing flange. Place locatingbar (LTCT153) on gage

(2) Using depth micrometer, measure from bar to inner shroud A in four locations. Record dimension from
highest point on inner shroud.

(3) Using micrometer, measure thickness of rotor assembly (dimension C) at thickest portion of blade platform
of highest blade (from forward face). Do nat measure from cutout area. Using suitable marker, mark rear side of blade.

(4) Install turbine rotor assembly over compressor shaft splines, and temporarily secure with rear cone {55),
lockring (54), and nut (63).Tighten nut to 320 to 350 pound-feet (476 to 521 kg m) torque.

(5) Using depth micrometer, measure from bar to first stage gas producer turbine blade platform of highest
blade (D, figure 6-11).

(6) Add dimension C and D. Resuit will be dimension B.
(7) Subtract dimension B from dimenslon A. Result will be clearance E.
(8) Remove nut (53), lockring (54), rear cone (55), and first stage gas producer rotor assembly (28).
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Figure 6-11. Determining Clearance Between First ls)‘tage Gas Producer Nozzle Assembly and Rotor
Assembly.
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Table 6-2. Shim Thickness.

Part Number Thickness
1-100-289-01 0.020 to 0.025 inch
(0.051 to 0.064 cm)
1-100-289-02 0.030 to 0.035 inch
(0.076 to 0.089 cm)
1-100-289-03 0.040 to 0.045 inch
(0.102t0 0.114 cm)

6-9.  INSTALLATION OF FIRST STAGE GAS PRODUCER TURBINE ROTOR ASSEMBLY. (See figure 4-38.)
When the assembly contains either a new cylinder or new blades, the minimum tip clearance for the first or second stage
gas producer rotor is .030 inch (0.076 cm). When both new blades and a new cylinder are installed, the tip clearance
shall be .034 to .043 inch (0.086 to 0.109 cm). When used blades and used cylinder are installed, DMWR limit applies.
Proceed as follows:

a. Install bolts (27) through first stage gas producer rotor assembly from forward side.

b. Installfirst stage gas producer rotor assembly (28) over rear compressor shaft splines, locating heavy point 180
degrees from heavy point on rear shatt of compressor rotor assembly.

¢. Lubricate threads of nut (53) with molybdenum disulfide (item 48, table C-1).
d. Install rear cone (55), lockring (54), and nut (53).
NOTE

Nut (53) may be reused, provided that general condition is good and threads are not
worn or damaged. To facilitate reassembiy, if rear cone 1-110-141-02 is not avaliable,

then rear cone 1-110-141-01 may be reworked to 1-110-141-02 configuration. (See
figure 6-12).

e. Rotate gas producer rotor components and listen for audible rubbing between outer sealing ring of first stage
gas producer rotor agsembly and sealing ring (24, figure 4-38). If no rubbing is evident, proceed with installation

procedure. if rubbing Is evident, remove gas producer rotor components, and rework rotor outer sealing ring to obtain
a minimum clearance of 0.010 inch (0.025 cm).

1. Install hub and adapter assembly (LTCT3076, detail of LTCT4676) over boits (27) of first stage gas producer
rotor assembly, and secure with tabwashers (46) and nuts (47). '

NOTE
Ensure that bolts are drawn completely through adapter.
g. Position and secure holding fixture (LTCT576) to diffuser housing.

h. Using socket wrench (LTCT584, detail of LTCT4676) engage tangs of wrench with slots in nut (53). Tighten nut
to 320 to 350 pound-feet (476 to 521 k gm) torque. Remove holding fixture and hub and adapter assembly.
NOTE
An alternate method to preceding steps through h is shown in following steps i and J:

I. Install torque fixture (LTCT13175) over bolts {27) of first stage gas producer rotor assembly, engaging tangs
of socket wrench (LTCT13456, detail of LTCT13175) with slots in nut (63), and secure fixture with nuts (47).

NOTE
Ensure that bolts are drawn completely through fixture.

|- Using torque wrench, P/N PD2501 or equivalent, tighten nut (53) to 320 to 350 pound-feet (476 to 521 kgm)
torque. Remove torque wrench and torque fixture.

NOTE

Nut (53) shall not extend more than 0.060 inch (0.152 cm) beyond aftface of compres-
sor rotor rear stub shatt.

k. Check first stage gas producer rotor for minimum tip clearances as follows:
NOTE

Tip clearance shall be 0.025 inch {0.064 cm) minimum to 0.050 inch (0.127 cm)
maximum if parts are reused. If new parts are used, tip clearance shall be 0.034 inch
(0.086 cm) minimum to 0.043 inch (0.112 cm) maximum.
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(1) insertfeeler gage between first stage gage producer rotor assembly (28) and first stage gas producer nozzle
assembly (12 or 34) at the 12-o'clock position.

[caumioN]
In following step (2), do not use lead pencil to mark blade.

(2) Rotate turbine rotor and check and record minimum tip clearance (longest blade). Mark longest blade with
Colorbrite pencil (item 239, table C~1).

RADIUS
T
sz iN.
002IN.ADD 6
SLOTS EQUALLY
SPACED
TOP VIEW
FRONT VIEW

Figure 6-12. Rework of Rear Cone (1-110-141-01 10 1-110-1 41-02) Configuration.

NOTE

Exercise care when taking tip clearance so that coating on tips of blades is not
damaged.

(3) Check clearance between tip of fongest blade and llange at seven additional positions (See figure 6-13.)
Hold feeler gage stationary ateach position and turn rotor one full turn. ¥ tip clearance at any position isless than 0.025
inch (0.064 cm) with used parts, or 0.034 inch {0.086 cm) with new parts, flange must be reworked. (Refer to paragraph
5-251, step t) If flange Is not to be reworked, proceed to following step 1.

NOTE

Minimum acceptable tip clearance at inspection Is 0.025 inch (0.064 cm) with used
, or 0.034 Inch (0.086 cm}) with new parts. However, when rework Is to be
accomplished, the minimum tip clearance after rework is 0.034 inch (0.086 cm).

f repair to flange is of a minor nature, maintenance kit (LTCT2020) may be used to
repalr flange. Repalr shall be accomplished as outlined in paragraph 5-251, step t.

(4) Locate areas to be reworked as follows:

(a) Insert 0.034 inch (0.086 cm) feeler gage between tip of longest blade and first stage gas producer
nozzle cylinder, as near as possible to area of least tip clearance.

(b) Rotate turbine wheel and feeler gage together until stopped by an area of less clearance.
(c) Atstopping point, mark edge of cylinder flange with Colorbrite pencil (item 239, table c1).

(d) Remove feeler gage and turn rotor until long blade Is past high point far encugh to allow 0.034 inch
(0.086 cm) feeler gage to be inserted.

(e) Reinsert feeler gage petween long blade and cylinder flange.
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() Rotate turbine wheel and feeler gage together, in reverse direction, until stopped by an area of less
clearancs.

(g} Mark cylinder flange as before and connect the two marks to show area to be reworked.
(h) Repeat preceding steps (a) through (g) until all areas that must be reworked have been located.

12:00

Figure 6-13. Checking Positions - Tip Clearance.

I.  Mount bracket (LTCT3955) on flange of air diffuser.

NOTE

Bracket is used as a base for dial indicator while taking runouts. Prior to performing
steps m and n, position engine at approximately 45 degrees, nose down, and apply
forward pressure to compensate or bearing internal clearance.

m. Position dial indicator against point just inboard of first stage gas producer turbine blade roots. Rotate gas
producer turbine rotor assembly, and record runout. Runout shall be within 0.004 inch (0.010 em).

n. Position dial indicator on rear flange of gas producer turbine rotor assembly. Rotate gas producer turbine rotor
assembly and record runout. Runout shall be within 0.003 inch (0.008 cm).

NOTE

Sum of the runouts determined in preceding steps m and n shall not exceed 0.008 inch
(0.015 cm).

0. If runouts are not within limits, remove first stage gas producer rotor assembly and reposition at 180 degrees
from removed position. Repeat preceding step J. If limits are still exceeded, try 80 degrees or 270 degrees from original
position. if limits are still exceeded, replace forward cone (28, figure 4-38) and/or rear cone (55) and recheck. Record
information in engine log.

P. Bend lockring (54) into slots of nuts (53) in two places, 180 degrees apart. Do not shear lockring.

6-10. INSTALLATION OF SECONDSTAGE GAS PRODUCERNOZZLE ASSEMBLY AND CYLINDER. (Seefigure
4-38.) Proceed as follows:

a. Establish clearance between first stage gas producer rotor assembly and second stage gas producer nozze,
_ using a go-no-go gage, or as follows:

(1) Using vernier depth gage, measure from locating bar to first stage gas producer nozzle in four locations.
(See dimension A, figure 6-14.)

(2) Using vernier depth gage, measure from locating bar to base shroud of highest first stage gas producer
blade. (See dimension B.)
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Figure 6-14. Determining Clearance Between First Stage Gas Producer Rotor and Second Stage Gas
Producer Nozzle.

c (3) Subtract dimension obtained in step (2) from largest dimension obtained in step (1). Result is dimension

(4) Place second stage gas producer nozzle, forward face up, on a bench. Place locating bar across tangs on
forward face of nozzle.

(5) Usingvernier depth gage, measure from bar to lip on inner shroud of nozzle in four locations and subtract
thickness of bar from smallest dimenslon. Result is dimension D.

(6) Subtract dimension C obtained in étep (3) from dimension D in step (5). Result is dimension E.

(7) Clearance mustbe within 0.074 inch (0.188 cm) minimum to 0.100 inch (0.254 cm) maximum, for T53-L-15
and -701 engines, and within 0.080 inch (0.203 cm) minimum to 0.105 inch (0.267 cm) maximum for T53-L-13B,-701A,
and -703 engines. if desired clearance is not obtained, install spacer (29, figure 4-38), as required.

NOTE

A minimum of one spacer 1-120-029-01 or 1-120-029-03 Is to be used. Additional
spacers 1-1 20-029-01, 1-120-029-02 of 1-120-029-03 may be used, as required;
however, spacer 1-120-029-01 or 1-120-029-03 shall always be installed against the
second stage gas producer nozzle flange.

b. Instail second stage gas producer nozzle assembly (41) and ring (40).
NOTE

When Installing sealring (44), ensuré that pinchingor binding does not existin the seal
ring groove of second stage gas producer nozzle.

¢. Usingcompressor (LTCT41 §5), install one expander (43) and seal ring (44) into groove on OD of second stage
producer nozzle, and carefully install second stage gas producer cylinder (52). Remove compressor (LTCT4155),
align bolt holes, and Install pins (51).
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GAUTIONI

Infollowing step d, do not apply lubricant to underside of bott head, since this may lead
to over-torquing. Excessive torque may cause fracture of the boit. Do not reuse old
boits.

d. Lubricate threads of new bolts (48) with molybdenum disulfide (item 48, table C~1 ).

e. Install bolts and position three retaining plates (50) on pins. Tighten bolts to 35 to 40 pound-inch (6251 to 7144
gm cm) torque in 180 degree opposite pairs; then reduce torque to zero, one bolt at a time, and retighten to 15 to 20
pound-inch (2679 to 3572 gm cm).

f.  Install two seal rings (49) into grooves on OD of second stage gas producer cylinder.

g. On T53-L-13B,-15, -701, and -701A engines, align match marks and position spacer (42) on bolts (27), and
secure with spacer to compensate for thickness of second stage gas producer rotor assembly (45) and nuts (47).

h. On T53-L-703 engines, align match marks and Instail spacer (56) into sealing disc (57). Position spacer (56)
and sealing disc (57) on first stage gas producer turbine bolts. Tap with rawhide mallet until spacer and disc are seated.

L. On T53-L-13B, ~15, -701, and -701A engines, rotate gas producer rotor components, and listen for audible
rubbing between seal flanges of second stage gas producer nozzle assembly (41) and spacer (42). If rubbing is evident,
remove gas producer components, and rework nozzle seal flange using a half-round file to obtain minimum clearances
of 0.016 In'ch (0.041 cm) at the forward flange, 0.017 inch (0.043 cm) at the middle flange, and 0.017 inch (0.043 cm)
at the aft flange.

NOTE

If rework Is required due to rubbing of nozzle assembly seals to spacer, make cartaln
that 0.020 inch (0.051 cm) out-of-roundness, or less, is maintained on seal lands in
order to ensure maximum clearance is not exceeded. (Maximum clearance need not
be measured.) .

J.  OnT53-L-703 engines, rotate gas producer rotor assemblies and check for rubbing between second stage gas
praducer nozzle assembly (41) and sealing disc (57). A light intermittent rub is acceptable. if heavy rub exists, recheck
and inspect for distortion.

6-11. INSTALLATION OF SECOND STAGE GAS PRODUCER ROTOR ASSEMBLY. (See figure 4-38.) When the
assembly contains either a new cylinder or new blades, the minimum tip clearance for the second stage gas producer
rotor is 0.030 inch (0.076 cm). When both new blades and a new cylinder are Installsd, the tip clearance shall be 0.034
t0 0.043 inch (0.086 to 0.109 cm), When used blades and used cylinder are Installed, DMWR limit applies. When new
blades and/or new cylinder are installed, and a second test cell run Is required, tip clearance for final build shall be 0.024
inch (0.061 cm) minimum.

a. Determine clearance between second staga gas producer nozzle and the second stage gas producer rotor

assembly.
| cAUTIONI

in the following step b, ensure forward face of rotor is toward front of engine.

b. Temporarily install second stage gas producer assembly (45). Tighten nut in opposite pairs to 170 to 180
pound-inches (30362 to 32148 gm cm) torque.

¢. On T53-L-13B, -15, -701, and -701A engines, using suitable diameter wire gage, check clearance between
second stage gas producer nozzle and second stage gas producer rotor assembly, Clearance shall be within 0.120 inch
(0.305 cm) minimum to 0.180 inch (0.483 cm) maximum, for T53-L-13B and -701A engines and within 0.125 inch (0.318
cm) minimum to 0.210 inch (0.533 cm) maximum for T53-L-15 and -701 engines. If desired clearance is not obtained,
select a spacer (29) of correct thickness. (See figure 6-15).

d. On T53-L-703 engines, using a 0.051-inch (0.130 cm) wire gage, check clearance between second stage gas
producer nozzle and second stage gas producer rotor assembly. Clearance shall be within 0.051 inch (0.130 cm)
minimum to 0.128 inch (0.325 cm) maximum. i desired clearance is not obtained, select a spacer (29, figure 4-38) of
correct thickness. (See figure 6-15).
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-

PARTNO. - ADM
1-120-029-01 0.022 0.028
1-120-029-02 0.0100.016
1-120-020-03 0.078 0.084

Figure 6-16. Spacer Thickness.

NOTE

A minimum of one spacer 1-120-029-01 or 1-1 20-029-03 is to be used. Additional
spacers 1-120-029-01, 1-120-029-02 or 1-120-029-03 may be used, as required;
however, spacer 1-120-029-01 or 1-1 20-029-03 shail always be installed against the
second stage gas producer nozzie flange.

e. Check second stage gas producer rotor for minimum tip clearance as follows:

NOTE

Tip clearances shall be 0.024 inch (0.061 cm) minimum to 0.050 inch (0.127 cm)
maximum If parts are reused. lf new parts are used, tip clearances shall be 0.034 inch
(0.086 cm) minimum to 0.043 inch (0.109 cm) maximum.

(1) Insertfeeler gage between second stage gas producer rotor assembiy (45, tigure 4-38) and second stage
gas producer cytinder (52) at 12-0’clock position.

| cnunonl
In following step (2), do not use lead pencil to mark blade.
(2) Rotate turbine rotor and check and record minimum tip clearance {longest blade). Mark longest blade with
Colorbrite pencil (item 239, table C-1).
NOTE
Exercise care when taking tip clearance so that coating on tips of blades is not
damaged.

(3) Check clearance between tip of longest blade and flange at seven additional positions. Hold feeler gage
stationary at each pasition and turn rotor one full turn. If tip clearance at any position is less than 0.024 inch (0.061 cm)
with used parts, or 0.034 inch (0.086 cm) with new parts, cylinder flange must be reworked using maintenance kit
(LTCT2020) and adapter kit (LTCT4172). (Refer to paragraph 5-251.) If flange is not to be reworked, proceed to
following step {.

NOTE

Minimum acceptable tip clearance at inspection is 0.024 inch (0.061 cm) with used
parts, or 0.034 inch (0.086 cm) with new parts. However, when rework is to be
accomplished, the minimum tip ciearance atter rework Is 0.034 inch (0.086 cm).

(4) Locate areas to be reworked as follows:
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(8) Insert0.034 inch (0.086 cm) feeler gage between tip of longest blade and second stage gas producer
cylinder, as near as possible to area of least tip clearance.

(b) Rotate turbine whesl and feeler gage together until stopped by an area of less clearance.
(c} At stopping point, mark edge of cylinder flange with Colorbrite pencll (item 239, table C-1).

(d) Remove feeler gage and turn rotor until long blade is past high paint, far enough to allow 0.034 inch
(0.086 cm) feeler gage to be inserted.

(e) Reinsert feeler gage between long blade and cylinder flange.

(N Rotate turbine wheel and feeler gage together, in the reverse direction, until stopped by an area of less
clearance. :

(9) Mark cylinder flange, as before, and connect the two marks to show the area to be reworked.

(h) Repeat preceding steps (a) through (9) until all areas that must be reworked have been located.
NOTE -

Six 4-40 x 3/4 inch long capscrews may be installed in bolts (27, figure 4-38) to
facilitate alignment and nut installation while securing second stage gas producer
rotor.

f.  Lubricate threads of bolts (27) with molybdenum disulfide (item 48, table C-1).

g. Secure rotor with tabwashers (46) and nuts {47). Engage tangs of socket wrench (LTCT13456, detail of
LTCT13175) and torque wrench {(PD2501) or socket wrench (LTCT4181) with nut (53) to prevent compressor rotor shatt
from turning. Tighten nuts (47) evenly to 170 tc 180 pound-inch {30362 to 32148 gm cm) torque.

NOTE

Nuts (47) have a machined washer surface. This surface must be positioned towards
the rotor assembly. Do niot bend tabwashers at this time.

Prior to performing following steps h and 1, position -engine at approximately 45 de-
grees, nose down, and apply forward pressure to compensate for bearing internal
clearance.

h. Position dial indicator against point just inboard of second stage gas producer turbine blade roots. (See figure
6-16) Rotate gas producer turbine rotor assembly and record runout. Runout shall be within 0.004 TIR.

NOTE
The sum of the runouts recorded in steps h and | shall not exceed 0.006 TIR.

I. Position dlal indicator on step inboard of bolt circle. (See figure 6-17) Rotate gas producer turbine rotor
assembly and record runout. Runout shall be within 0.003 TIR.

J- 1 runouts are not within limits loosen and retorque nuts (47, figure 4-38).

6-12. ACCESSORY DRIVE CARRIER GEAR PATTERN AND BACKLASH CHECK. Proceed as follows:

a. Coat accessory drive driven gear with red gear marking compound (item 160, table C—1). Coat accessory drive
pinion gear on compressor rotor with iron-blue pigment (item 172, table C-1). ‘

NOTE

The accessory drive carrier assembly is installed temporarily to establish gear pattern
and backlash.
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Figure 6-17. Checking Hub Runout on Second Stage Gas Producer Rotor.

b. Install accessory drive carrier assembly in Inlet housing and temporarily secure with three bolts (5, figure 4-40)
and suitable spacers. Mesh accessory drive driven gear with accessory drive pinion gear.

c. Tum engine to vertical position.

d. Rotate gasproducer section several turns in each direction to obtain gear pattern of accessory drive pinion gear
and accessory drive driven gear.

e. Install backlash gage (LTCT2089) into accessory drive driven gear through shatt opening of inlet housing. Set
up dial Indicator with magnetic base to contact flag of backiash gage. (See figure 6-18).

f.  With backlash gage flag set a minimum end of backlash stroke, position dial indicator to zero. Using fingers,
rotate flag back and forth; amount of flag travel indicated on dial Indicator is backiash between gears. A backlash of
0.006 to 0.012 inch (0.015 to 0.030 cm) is required.
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NOTE
Ensure that gear has been loaded to operating (outboard) position.
g. Tum engine to horizontal position.
h. Remove accessory drive carrier assembly from inlet housing and inspect gear pattern. (Refer to SP 5016 in
Appendix E.) Use puller screws, if necessary.
‘ NOTE

The gear pattern for the accessory drive pinion gear and driven gear Is governed by
the shim behind the pinion gear. If gear pattern is unsatisfactory, it may be necessary
to modify this shim.

I.  Remove six slave bolts andinstall locking plate (LTCT217) or pinion gear holder (LTCT2048) on accessory drive
pinion gear. Secure locking plate with six bolts.

(1) W pattern shows accessory drive pinion gear is too far from driven gear (tooth bearing pattern low and toe
on convex side and tooth bearing pattern low and heel on concave side of pinion gear), remove nut and gear and
increase thickness of shim (4, figure 5-569).

(2) It pattern shows accessory drive pinion gear is too close to driven gear (tooth bearing pattern high and heel
on convex side and tooth bearing pattern high and toe on concave side of pinion gear), remove nut and gear and
decrease thickness of shim (4, figure 5-569). .

(3) Ittorque on nut and seal assembly was released in preceding step (1) or (2), tighten to 320 pound-feet (476
kgm) torque using socket wrench (LTCT4002) and support assembly (LTCT911).

Figure 6-18. Checking Backiash of Accessory Drive Carrler Assembly Gear.

}. Remove pinion gear holder (LTCT2048) and reinstall six slave bolts.

k. If proper backlash is not obtained, remove and disassemble accessory drive carrier assembly and adjust shims,
as necessary.

I.  Reassemble accessory drive carrier assembly and reinstall into inlet housing.
m. Repeat gear pattern and backlash checks.

n. Remove starter and pump pad cover (3, figure 5-630) and repeat preceding steps a through m for diagonally
positioned accessory drive driven gear on the T563-L-701A engines,

o. Remove accessory drive carrier assembly from inlet housing. Use puller screws if necessary.
p. Wash coloring from gears.

q. Check for 300 pound-inch (53580 gm cm) torque on accessory drive driven gear spanner nut(s) and bend key
washer(s). Lockwire bolts on accessory drive carrier assembly and bend tab washers.

6-13. DETERMINING MEAN POSITION OF POWER SHAFT. Praceed as follows:
a. Install locating bar (LTCT153) across forward face of inlet housing,
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- b. Pull power shaft forward.
c. Using depth gage, measure distance from locating bar to end of power shatt. Record dimension.
d. Push power shatt toward rear of engine. Repeat preceding step C.

- e. Add two dimensions obtained; then divide by two to obtain mean position.
.  Record actual dimension in engine final assembly record.
NOTE

The mean position dimension s used during engine assembly to locate the power
shaft 0.020 to 0,025 inch (0.051 to 0.064 cm) forward of the mean position.

g. Remove locating bar.

6-14. INSTALLATION OF POWER SHAFT BEARING RETAINER. (See figure 4-49.) Proceed as tollows:

NOTE

Prior to instaliation of power shaft bearing retainer, ensure that gear pattern and
amount of backlash has been established. (Refer to paragraph 6-12.)

a, Stake lockring into nut and seal assembly at two places, 180 degrees apart. Do not shear lockring.
b. Remove six slave bolts.

c. Slide power shaftbearing retainer (6, figure 4-49) orito power shaft (8), and position ininlet housing with cutouts
for accessary drive driven gears in correct position.

d. install four boits (10) and two tabwashers (9) with two bolts (5). Tighten bolts to 70to 95 pound-inches (12502
to 16967 gm cm) torque. '

NOTE
—_ Do not iubricate boits.
NOTE

The four socket head boits (5, figure 4-49), P/N STD 3022-123, required when instal-
lingthe power shaftbearing retainer, may be repiaced with either drilled hexagon head
bolt P/N MS9584-27 or P/N AN107427.

e. Lock tabwashers on two bolts. Lockwire four boits. _
f. OnT53-L-13B, -15, and -703 engines, install retaining ring (4) in groove on power shatt.

In following step g, to prevent injury to operator, asbestos gloves must be worn when
removing gear from oven.

. On T53-L-13B, -15, and -703 engines, use spur gear installation tool (LTCT4576). Heat spur gear (1) in oven
for 30 minutes at 300° to 400° F (149° to 204° C). Remove gear from oven and quickly install on power shait spline,
seating it firmly over retaining ring.

[oauTion]
Power shaft must be pressed forward from aft end of engine.

h. Afterinstaliation of spur gear (1), measure from forward face of power shatt (8) to forward face of spur gear (1).
Dimension shall be 2.020 to 2.040 inches (6.131 to 5.182 cm). {See figure 6-19.)
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POWER SHAFT

SPUR GEAR

Figure 6-19. Gear to Power Shaft - Installation Dimension (T53-L-13B, -15, -703).

6-15. INSTALLATION OF COMBUSTOR TURBINE ASSEMBLY. (Refer to figure 4-36.) Proceed as follows:

NOTE

In order to save assembly time, the instructions In this paragraph may be accom-
plished in sequence after paragraph 6-21, if itis positively determined that tachometer
drive spur gear (1-070-062-04 or later) is installed in the accessory drive carrier
assembly and that overspeed governor and tachometer drive spur gear
(1-070-072-03 Rev F) or later (1-070-072-04 Rev D) or later (which have a 45 degree
chamfer on rear tooth end taces) is installed on the power shaft. Cautions requiring
that the combustor turbine assembly be installed prior to accomplishing certain steps
in other assembly paragraphs do not apply If this determination is made.

a. Install power shaft through bolt (5) into power shatt, finger-tight, to check cleanliness and condition of threads.
If any tightness or failure of shoulder to bottom on power shaft exists, clean or repair threads. (Refer to SP No. 5007
in Appendix E.) ,

NOTE

Lubrication of power shatt through bolt and installation of shims is not necessary at
this time.

b. Rotate engine to a vertical position.

¢. Establish clearance between second stage gas producer cylinder and first stage power turbine nozzle (dimen-
sion B, figure 6-20) as follows:

(1) Position locating bar (LTCT153) over combustion chamber housing flange.
NOTE

On T53-L-703 engines, position a piece of 0.750 inch (1.805 cm) ground stock or
parallel bar on combustion chamber bolt hole flange, under each end of locating bar,
to prevent bar from contacting inner lip of combustion chamber liner,

(2) Using depth vernier, measure from bar to step at outer shroud of first stage power turbine nozzle. Subtract
dimension from top of bar to flange. Result is dimension A from contacting inner lip of combustion chamber liner.

(3) Pasition locating bar (LTCT153) over second stage gas producer turbine rotor hub.
{(4) Using depth vernier, measure from bar to flange of diffuser housing (dimension E).
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(5) Using depth micrometer, measure from bar to second stage gas producer cylinder (dimension C).
(6) Subtract dimension C from dimension E; result will be dimension D.
(7) Subtract dimension D from dimension A; result will be dimension B,

(8) Dimenslon B shall be within 0.020 inch (0.051 cm) minimum to 0.258 inch (0.655 cm) maximum for T63-L-16 —

and -701 engines. Dimension B shall be within 0.015 inch (0.038 cm) minimum to 0.238 inch (0.605 cm) maximum for
T63-L-13B, -701A, -703 engines.

d. Establish clearance between second stage gas producer rotor and first stage power turbine nozzle (dimension
I, figure 6-20) as follows:

(1) Place locating bar (LTCT153) over combustion chamber housing flange.

NOTE

On T53-L-703 engines, position a piece of 0.750 inch (1.905 cm) ground stock or
parallel bar on combustion chamber bolt hole flange, under each end of locating bar,
to prevent bar from contacting inner lip of combustion chamber liner.

(2) Using depth vemier, measure from bar to first stage power turbine nozzle (dimension F).
(3) Position locating bar {LTCT153) over second stage gas producer rotor hub.

(4) Using depth micrometer, measure from bar to flange of diffuser housing (dimension E).
(5) Using depth vernier, measure from bar to second stage gas producer rotor (dimension G).
(6) Subtract dimension G from dimension E; result will be dimension H.

(7) Subtract dimension H from dimension F: result will be dimension |.

(8) Dimension | shall be within 0.080 Inch (0.203 cm) minimum to 0.250 inch (0.635 cm) maximum for T53-L-15,
-701 engines. Dimension | shall be within 0.064 inch (0.163 cm) minimum to 0.255 inch (0.572 cm) maximum for

T53-1.-13B, -701A engines. Dimension | shall be 0.134 inch (0.340 cm) minimum to 0.279 inch (0.709 cm) maximum
for T53-L-703 engines.

e. Bend tangs of tabwasher against flats of nuts (47, figure 4-38).
f. Remove bracket (LTCT3955 or LTCT910) from air diffuser,

g. _Lockwire bolt (item 48, figure 4-38). Both the head and the shank require safety wire on all engines except for
T53-1-703 engine. Only the head must be safety wired on T53-L-703 engines.

NOTE

The threaded end of the bolt has provisions for safety wire. If the shanks require safety
wire, a single strand of wire will be run form shank to shank of the bolts.

h.  Position combustor hoisting adapter (LTCT3665) around flange of diffuser support cone. (See figure 4-37.)

FLIGHT SAFETY PARTS
ASSEMBLY CHARACTERISTIC
The following assembly procedure is flight safety critical.

I. Before installation of hot saction, inspect as follows: Dimples on ID of combustion chamber liner must contact
OD of first stage gas producer nozzle deflector. Apply iron-blue pigment (item 172, Appendix C) to the liner dimples and
mate the nozzle and liner to simulate hot end installation. f contact is not evident through 360 degrees, carefully bend
liner tab(s) inward as required.

J Attach suitable hoistto lifting eye of adapter, to insure contact and install combustor turbine assembly on diffuser
housing assembly, with combustion chamber drain vaive located in the 6-o'clock position.
NOTE

Prior to mating, visually inspact to ensure power shaft aft splines and power turbine
wheel internal splines are clean and free of foreign material.

Ensure that red or white ink mark on power shatt is installed 180 degrees from red or
white ink mark on power turbine shatt.
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k. Lubricate bolts (2, figure 4-36) with molybdenum disulfide (item 48, table C—1). Using wrench (LTCT393), install
bolts (2) and nuts (1) that secure combustor turbine assembly (3) to diffuser housing. Install bracket and clamp
assembly. (See figure 6-21 or 6-22 as applicable.} Remove combustor hoisting adapter.

NOTE

Relnstall all other brackets at areas where indicated during removal. {See figure 6-21
or 6-22 as applicable.)
A 3lé) Apply light coating of antiselze compound (item 47, table C-—1) to threads of power shaft through bolt (5, figure

m. Install torque adjustment fixture (LTCT962) into rear of combustor turbine assembly and engage tangs of
locking plate assembly with slots in bearing retainer nut. Secure plate assembly with three bolts.

[caumion]

The number of shimsinstalled shall ﬁot exceadthree. Theuse ofan axcessive number
of shims can result In a cocked bolt and cause high power turbine vibration.

n. (Referto para6-13to determine mean pasition of power shatt.) Install shims (4), as required, on power shaft
through boit (5) so that power shaft is positioned 0.020 to 0.025 inch forward of its mean position within compressor
rotor assembly. Record shim thickness in engine final assembly record. install power shatt through bolt into rear of
turbine rotor and into power shaft. Using wrench {L.TCT506), tighten bolt to 195 to 200 pound-inch torque.

o. Apply lightcoating of antiseize compund (item 47, table C~1) or Molykote antiseize thread compound (item 221,
table C—1) to the threads of nut (6, figure 4-36).

p. Using wrench (LTCT505), install nut (6). Tighten nut to 100 pound-feet torque. Loosen and remove nut.
Retighten power shaft through bolt (5) to 185-200 pond-inch torque. Instail nut (6) and tighten to 50 pound-feet torque.
Remove torque adjustment fixture (LTCT962).

With the engine in the horizontal position, install locating bar (LTCT153) across forward face of inlet housing.
Push power shatt toward rear of engine.

r. Using vemler depth gage, check for proper axial positioning of power shaft. Lower shaft should be 0.020 to
0.025 inch forward of mean position.

ths' I:‘ power shattis notinthe required position, re-check mean position (refer to para 6-13) and repeat paragraphs
n throughr.

1. Deform nut (B) into shaft In three places, 120 degrees apart, or in two places, 180 degrees apart i there are
only two slots in shaft. DO NOT SHEAR NUT.

u. Using end of suitable rounded punch, or the side of tapered drift punch, deform collar of nut (6) in three places,
120 degrees apart, or in two places, 180 degrees apart if there are only two slots in shaft. Do not shear nut.

v. Visually inspect nut for cracks that may have occurred as a result of the deformation. if nutis cracked, it must
be replaced.

w. Install new seal (7) in groove of cover (8) and Install cover. Apply light coating of antiseize compound (item 47,
tg_ble C-1) to threads of boits (9). Install bolts (9) and tighten, as required. Lockwire bolts using lockwire (item 181, table
1).

NOTE

Ensure groove in cover (8) is clean. Coat groove of cover with shortening compound
(item 270, table C-1) to tacilitate holding seal in groove during assembly.
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Figure 6-21. Combustor Turbine Bracket Locations (T53-L-13B, -703)
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Figure 8-22. Combustor Turbine Bracket Locations (T53-L-15, -T701A).
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x. Position cover (10) over cover (8), aligning siots in both covers.

y. Instail tabwasher, special (11) (1-1 60-635-01) into slots of cover. If tab does not fit into slots, file cover (10) to
obtain a snug fit.

cAUTIONI
In following step z, after tightening bolt, Inspect tablock to ensure proper engagement
in slots of covers (8 and 10).
NOTE
Tab with lockwire hole must face outward.

z.  Install bolt (12) while holding tablock in alignment. Tighten boltto 70 to 75 pound-inch (12502 to 13395 gm cm)
torque. Lockwire tablock to bolt.

6-16. INSTALLATION OF REAR BEARING SUPPORT ASSEMBLY, MAIN SUN GEAR SUPPORT, ELECTRIC
TORQUEMETER HEAD SUPPORT ASSEMBLY, AND ACCESSORY DRIVE CARRIER ASSEMBLY (T53-L-701,
-701A). (See figure 4-48.) Proceed as follows:

a. Install two packings (13) on connector sleeve of electric torquemeter head assembly (12).
b. While supporting torquemeter head assembly, insert connector sleeve into its openingin inlet housing. Ensure
connector is inserted far enough to expose lockplate grooves at outer opening.
NOTE
Establish gear pattern and amount of backlash of accessory drive gears before instal-
lation of accessory drive carrier assembly. (Refer to paragraph 6-12).

¢. Installtwo packings (20) and one packing (21) in accessory drive carrier assembly mating mounting face of inlet
housing. :

d. Install two packings (23} on oil transfer tube (22) and insert tube in opening in rear of accessory drive carrier
assembly (19).

e. Install two alignment dowels, approximately 180 degrees apart, in accessory drive gear carrier mounting bolt
holes in inlet housing.
NOTE
Dowels may be made from 1/4-28 bolts of sufficient length to provide dowel engage-
ment before oll transfer tube contacts power shaft bearing retainer.
f.  While holding the torquemeter head aside, carefully position the accessory drive carrier assembly in inlet

housing and over the dowels, and push Iinto position, using care to assure oil transfer tube alignment and proper
meshing of spur gear (3, figure 4-49) and its mating tachometer drive spur gear (39, figure 5-617).

OAUTIONI

The combustor turbine assembly must be installed prior to installing accessory drive
carrier assembly. During installation of the accessory drive gear carrier assembly,
ensure that spur gear (3 figure 4-49) and tachometer drive gear (39, figure 5-617) are
meshed properly during installation. Damage to either gear can cause serious engine
malfunction.

NOTE

itaccessory drive carrier assembly meets sudden resistance, do not force installation;
remove carrier, inspect oil transfer tube for damage, replace packing, and repeat
preceding step 1.

Accessory drive carrier assembly should slide easlly into Inlet housing. If pilot interfer-
ence is encountered, dimensionally measure diameters and rework, if necessary.

g. After installation, use an inspection mirror and light and check that spur gears are properly meshed and that
tachometer drive gear is in proper axial relationship with spur gear.

h. Install retaining ring (4, figure 4-49) in groove on power shatt.

In the following step i, to prevent injury to operator, asbestos gloves must be worn
when removing gear from oven.
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I. Place spurgear (3) intoinstallation tool (LTCT13102). Heat gear in oven for 30 minutes at300° t0 400° F (149°
to 204" C). Remove gear from oven, and quickly install on power shatt spline, seating it firmly over retaining ring.

s
-'//W

Figure 6-23. Measurement from Forward Face of Power Shaft to Forward Face of Gear (T63-L-701, -701A).

J. Install new packing (2) into internal groove of spur gear (3).

k. After installation of spur gear (3), measure from forward face of power shaft (8) to forward face of gear.
Dimension shall be 2.020 to 2.040 inches (5.131 to 5.182 cm). (See figure 8-23).

I. Perform a check to ensure there ls some backiash between the tachometer drive gear (39, figure 5-617) and
the spur gear (3, figure 4-48). This check should be accomplished at three (3) locations, 120 degrees apart on the
powershatft axis. The backiash at each of the three (3) positions should be approximately the same.

m. Install two packings, (17, figure 4-48) and one packing (18) in grooves of accassory drive carrier face.
n. Install packing (16) in groove in rear face of torguemeter head support assembly (15).

o. Position torquemeter head support assembly (15) against accessory drive carrier assembly. Insert and tighten
three flathead screws (14).

Position electric torquemeter head assembly (12) on torquemeter head support and secure with four bolts (10)
and four tabwashers (11). Bend tabs of tabwashers.

q. Position retaining strap (9) over torquemeter head cable sleeve, and secure to torquemeter head support with
two screws (8). Lockwire screws.

r. Carefully position main sun gear support (7) over torquemeter head and secure tabs to torquemeter head
support with two boits (6). Lockwire bolts (6) and bolts {10) in two groups of three.

s. Install two packings (4) and two packings (5) in grooves in rear face of rear bearing support assembly (3).

t.  Position rear bearing support, with 5/16 Inch (.7938 cm) drain hole at B-o'clock position, and fitinto seat in inlet
housing.

u. After ensuring holes are aligned, secure with 12 bolts (1) and washers (2).

8-17. INSTALLATION OF ACCESSORY DRIVE CARRIER ASSEMBLY (753-.-13B, -703,-16). (See figure 4-47.)
Proceed as follows:

| OAUTIONI

The combustor turbine assembly must be installed prior to installing accessory drive
carrier assembly. During instaliation of the accessory drive carrier assembly, ensure
that spur gear (1, figure 4-49) and tachometer drive spur gear (39, figure 5-618)are
meshed properly during instaliation. Damage to either gear can causé serious engine
malfunction. .

NOTE

Establish gear pattern and amount of backlash of accessory drive gears before instal-
lation of accessory drive carrier assembly. (Refer to paragraph 8-12).
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a. install two packings (4, figure 4-47) and one packing (5) in grooves on maounting face of inlet housing.
b. Install two packings (3) on oll transfer tube (2) and install tube in accessory drive carrier assembly (1).

¢. Install two alignment dowels, approximately 180 degrees apart, in accessory drive carrier mounting bolt holes
in inlet housing.

NOTE ,
Dowels may be made from 1/4-28 boits of sufficient length to provide dowel engage-
ment before oil transfer tube contacts power shatt bearing retainer.

d. Position accessory drive carrier assembly (1) in inlet housing and overthe dowels, and push into position, using
care to assure oil transfer tube alignment and proper meshing of spur gear (1, figure 4-49) and its mating tachometer
drive spur gear (39, figure 5-617).

e. _Using an inspection mirror and light, ensure that spur gear (1, figure 4-49) and tachometer drive spur gear (39,
figure 5-617) are properly meshed and that the tachometer drive spur gear is in proper axial relationship with the spur
gear.

NOTE

it accessory drive carrier assembly meets sudden resistance, do nctforce installation:
remove carrier, inspect oll transfer tube for damage, replace packing, and repeat
preceding step d.

Accessory drive carrier assembly should slide easily into inlet housing. if pilot interfer-
ence is encountered, dimensionally measure diameters and rework, if necessary.

f.  After installation use an inspection mirror and light and check that spur gears are properly meshed and that
tachometer drive gear is in proper axial relationship with spur gear.

g- Perform a check to ensure there is some backiash between the tachometer drive gear (39, figure 5-617) and
the spur gear (1, figure 4-49). This check should be accomplished at three (3) location, 120° apart on the powershaft
axis. The backlash at each of the three (3) positions should be approximately the same.

6-18. INSTALLATION OF OIL TRANSFER SUPPORT ASSEMBLY (T563-L-13B, -703). (See figure 4-40.) Proceed
as follows:

a. Install packings (2 and 3) on rim of accessory drive carrier assembly and on rim of oil transfer support assembly

NOTE
Do not lubricate bolts.
b.  Position oll transfer support assembly (1) on flange of accessory drive carrier assembly and secure with 12 bolts
(5) and washers (4). Tighten bolts to 75 pound-inches (13395 gm cm) torque and lockwire.

6-19. POWER SHAFT FORWARD BEARING OIL IMPINGEMENT CHECK (T53-L-13B, -703). Proceed as
follows:

a. Using ail flow test fixture (LTCT912), plug ofl holes in oil transfer support assembly.
b.  Close off two oil ports in mounting pad of overspeed governor and tachometer drive assembly on inlet housing.

NOTE

An automotive-type brake bleeder may be used as an oi supply. Ensure that lubricat-
ing oil (item 189 or 180, table C~1) is used.

¢.  Supply oll at 25 to 30 psi (1758 to 2109 gm sq cm) to {itting on fixture from brake pressure bleeder. Observe
impingement of oll stream on rollers of power shaft bearing.

d. Bleed off pressure and disconnect equipment.
6-20. INSTALLATION OF PROPELLER SHAFT REAR BEARING SUPPORT (V53-L-15). (See figure 4-46.) Pro-
ceed as follows:

a. Lubricate packings (3) with shortening compound (item 270, table C—1) and install In two counterbores on
forward face of accessory drive carrier assembly. Lubricate and install packings (2) in two counterbores on rear face
of propeller shatft rear bearing support (1).

b. Install propeller shaft rear bearing support and secure with 12 bolts (5) ancl washers (4). Tighten boits to 75
pound-inches (13395 gm cm) torque and lockwire.
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‘6‘;21. POWER SHAFT FORWARD BEARING OIL IMPINGEMENT CHECK (T53-L-15, -701, -701A). Proceed as
lows:

a. Close off two oil portsin mounting pad of overspeed governor and tachometer drive assembly on inlet housing.
b. Supply oll to support assembly with squirt oil can. Cbserve impingement of oll stream on rollers of power shatt
bearing.

6-22. INSTALLATION OF OUTPUT REDUCTION CARRIER AND GEAR ASSEMBLY AND SUN GEARSHAFT
(T63-L-13B, -703). (See figure 4-39.) Proceed as follows:

a. Rotate engine to a horizontal position.

b. Install packing (13) on OD of spur gear on power shatt.

c. Place sun gearshalt (14) carefully over power shaft, and press end of sun gearshalt over packing (13).

[cauTion]

In following step d, ensure that the tangs of the bolt retainer engage the slots in the
power shatt.
NOTE
Ensure that washer 1-030-138-04 Is installed. Do not lubricate bot.
d. Install washer (15) on boit retainer (16), with beveled side of washer facing toward bolt retainer. Using guide

(LTCT4602), install bolt retainer and washer through sun gearshaft onto power shatt. Secure bolt retainer (16) and
washer (15) to power shatt with bolt (17).

e. Position sun gear holding fixture (LTCT2075) on studs of inlet housing, with splines meshed with sun gearshatt
testh. Secure with four nuts.

:;l IUsing driver wrench (LTCT258), tighten boit (37) to 50 to 60 pound-feet (74 to 89 kgm) torque. Do not tock bolt
at this time.

. Apply forward load on rear side of power turbine assembly (through exhaust diffuser) to overcome end fioat of
support bearings.

NOTE

In following step h, if end play exceeds ostablished limits, recheck tang engagement
or install a new bolt retainer or washer. Racheck end play.

h. Usingdial indicator, check end play between sun gearshaft and power shatt assembly. End play shall be 0.020
to 0.046 inch (0.051 to 0.117 cm).

fcaution]
in following step i, do not shear boit retainer.

. Usingtool set(LTCTS09), hand-tighten tool center rod into engine sun gear bolt, back ofl one-quarter turn, insert
allen wrench in center rod, and hold. Align and engage tool tabs in slotin bolt, and turn handle clockwise to deform tabs
of bolt retainer (16).

J. Remove sun gear holding fixture from inlet housing.

k. Check for 0.004 inch (0.010 cm) minimum end gab on seal rings (11 and 12} in the installed position. Gap
petween periphery of rings and torquemeter cylinder shall not be greater than 0.003 inches at any point.

I. Install packing (10) on output reduction carrier and gear assembly (9) and seal rings (11 and 12).

| cAule
in following step m, to prevent damage to gear teeth, mesh gears carelully.

m. Attach overhead hoist to lifting fixture (LTCT4182) and position output reduction carrier and gear assembly (9)
onto inlet housing.

n. Secure output reduction carrier and gear assembly with 12 spacers (8), washers (7), and nuts (6). Tighten nuts
to 70 to 80 pound-inches (1 2502 to 14288 gm cm) torque. (See figure 7-35 for specific location.)
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NOTE

Do not lubricate nuts or studs.' Position end of spacer with chamfered 1D against
housing.

0. Remove installation tool,

p. Install packings (4 and 5) on each oli transfer tube (3) and install tubes into output reduction carrier and gear
assembly (9). Secure each oil transfer tube with tabwasher (2) and bolts (1). Tighten bolts, as required, and secure by
bending one tab against flat of bolt and one tab into hole provided in oil transfer tube.

6-23. INSTALLATION OF REDUCTION GEAR ASSEMBLY AND SUN GEARSHAFT (T63-L-15). (See figure 4-42)
Proceed as follows:

a. Rotate engine to a horizontal position.
b. Install packing (10) on OD of spur gear (1, figure 4-49) on power shaft (8).
¢. Place sun gearshatt carefully over power shaft and Press end of sun gearshaft over packing (10, figure 4-42),

In following step d, ensure that the iangs of the bolt retainer engage the slots in the
power shaft.

d. Install washer (8) on bolt retainer (7) with beveled side of washer facing toward bolt retainer. Using guide
(LTCT4602), install bolt retainer and washer through sun gearshatt onto power shaft. Secure bolt retainer (7) and
washer (8) to power shatt with bolt (6).

NOTE
Ensure that washer 1-030-138-04 is installed. Do not lubricate bolt.

e. Position holding fixture (LTCT570) on studs of inlet housing with splines meshed with sun gearshatt teeth.
Secure with four nuts.

f.  Using driver wrench (LTCT258), tighten bolt (6) to 50 to 60 pound-feet (74 to 89 kgm) torque. Do not lock bolt
at this time.

g.  Apply forward load on rear side of power turbine assembly (through exhaust ditfuser) to overcome end float of
support bearings.

NOTE

In following step h, if end play exceeds established limits, recheck tang engagement
or install a new bolt retainer or washer, Recheck end play.

h. Usingdialindicator, check end play between sun gearshatt and power shaft assembly. End play shall be 0.020
t0 0.046 inch (0.051 to 0.117 ¢m).

| CAUTION'
in following step i, do not shear bolt retainer.

I Usingtool set(LTCT509), hand-tighten tool center rod into engine sun gearbolt, back off one-quarterturn, insert
allen wrench in center rod, and hold. Align and engage tool tabs in slotin bolt, and tum handle clockwise to deform tabs
of bolt retainer (7).

J.  Install packing (5).

NOTE
All corners of sealing rings must be sharp and free from burrs.

k. Attach hoisting adapter (LTCT181) and suitable hoist to reduction gear assembly (See figure 4-43.)

| GAUTIONI

In following step !, do not damage fhreads of Inlet housing studs. Apply downward
pressure on bar of sling clamp to maintain horizontal position. Ensure that the zerol
shaftgear and accessory driver carrier shaftgears are properly engaged.

I Carefully guide reduction gear assembly over inlet housing studs and into intet housing.
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I.  Repair worn 3.9990 to 4.0005 (10.1575to 10,1613 cm) and 4.100t0 4.101 (10.414 to 10.417 cm) inch diameter
bores that are 0.006 inch or more oversize, and torquemeter cylinder mounting pad areas that are not repairable by
machining as follows:

(1) Premachine to obtain 0.017 inch minimum plasma spray thickness after final machining and painting. Up
to 0.050 inch maximum thickness Is permissable. Treat machined surface with chromic acid (item 86, table C—1). Clean
surfaces to be metal sprayed with acetone (item 13, table C-1), isopropy! alcohol (item 25, table C-1), or denatured
alcohol (item 24, table C~1). Metal spray within 80 minutes after surface preparation.
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Figure 5-638. Inlet Housling Bearing Bore Repair (Sheet 1 of 2).
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Figure 5-638. Inlet Housing Bearing Bore Repair (Sheet 2 of 2).
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(2) Gritblast areas requiring material addition with aluminum oxide abrasive grit (item 7, table C—1). Remove
all the residual grit from the housing using clean, dry air.

(3) Protectthe areas not requiring metal spray by masking, liquid (item 210, table C~-1) or tape (item 328, table
C-1) or protective covers. Holes in the metal spray area are to be plugged with aluminum plug or liquid maskant.

CAUTION'

During plasma spraying of inlet housing, it is required that base material temperature
be kept under 300°F (149°C).

(4) Place housing in a suitable fixture in plasma spray area. Position plasma spray gun (type 3MB) with Metco
nozzle type GH, powder port and insulator perpendicular to the housing surface. Set spray distance from the gun to
surface at 5 inches = 1 inch. Set the following parameters for the application of Metco 450 bond coat:

(a) Arcamps-500 % 10

(b) Arcvolts-67 = 1

(c) Meter wheel Type S

(d) Turntable speed to 100 RPM

(e) Primary (Argon) gas pressure 100 psi

(N Primary flow 80

(9) Secondary (Hydragen) gas pressure 50 psi
(h) Spray rate at 9 pounds per hour + 1

(6) Plasma spray areas requiring material addition with bond coat Metco 450 (item 225, table C-~1) at a
deposition rate of 0.004 to 0.006 inch per pass to a final thickness of 0.050 inch maximum.

(6) Remove aluminum plug, liquid maskant, and anti-bond, if used. File excess plasma spray material from
housing and ream through holes. Remove excess particles with clean, dry comprassed air.

(7) Seal plasma spray area with coricone sealer (ite table C-1). Finish machine to dimensions
shown in figure 5-639. 121D (pew'y <dited 1hen)

(8) Clean and check all ol passages to insure they are free of grit and machine chips. Apply coating per
paragraph h above.

}.  Repair worn 4.100 0 4.101 inch (0.414 to 0.417 ¢m) diameter of inlet housing, where up to 0.015 inch (0.038
cm) maximum epoxy patching compound, (item 150, table C-1) is required, as follows (see figure 5-638):

(1) Remove all surface treatment from surface to be repaired.
(2) Machine to obtain 0.002 to 0.015 inch (0.005 to 0.038 cm) buildup thickness after final machining.

(8) Using a stiff bristle brush, scrub area using pumice (item 254, table C~1) and water to provide a water-break
free surface.

(4) Rinse thoroughly in clean, cold water.
(5) Dry; then apply coating touchup chromic acid (item 114, table C-1) to prepared surface.
(6) Rinse in clean, cold, running water,

(7) Dry atroom temperature for 12to 16 hours, then place in curing oven and bake for 1 hour at 140°F to 160°F
(60° to 71°C).

(8) Cool at amblent temperature.
(9) Apply epoxy patching compound (item 150, table C-1) to diameter; ensure all surlaces are covered.
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(10) Cure for 2 hours at 200°F (93°C).
(11) Cool to 100°F (38°C) then remove from oven.
(12) Machine to glven dimensions.

k. Repair minor corrosion pitting on strut area, inlet guidance area, and external portions of inlet housing as
follows:

NOTE

This repair shall not apply to the area immediately adjacentto engine mount boltholes.
(1) Clean area with a rotary file, bead blasting or by sand blasting, to remove corrosion pitting.

(2) Using epoxy putty, (item 149, table C—1), fill cleaned area and allow to cure at ambient temperature for 12
to 16 hours. Place in curing oven and bake for 1 hour at 140° to 160°F (60° to 71°C).

(3) Finish the putty to original contour of housing.

(4) Using a brush, apply chromic acld solution in accordance with Military Specifications MIL-M-3171, Type
Vi, to all exposed metal.

(5) Using epoxy putty (item 149, table C-1), fill comrosion pits in the No. 1 bearing bore “O" ring seat and
reduction gear “O” ring seat. Machine to given dimensions.

I. inlet housing VIGV area corrosion shall be repaired by plasma spray as follows (see figure 5-639):

(1) Machine the discrepant surface(s) removing the smallest amount of parent material possible, or any of the
discrepant epoxy putty, so as not to reduce the parent metal thickness excessively. Small localized areas of corrosion
may be hand routed to a depth of 0.025 inch from the blueprint dimension diameter. Pra-machine to obtain a minimum
of 0.003 inch and maximum of 0.025 inch of the plasma material buildup.(See figure 5-639.

(2) Mask those areas not to be plasma sprayed.
(3) Grit blast 200% coverage on the areas to be sprayed.

NOTE

The surfaces being repaired must be plasma sprayed within 2 hours ot being cleaned
and grit blasted.

(4) Plasma spray the discrepant surface(s) using Metco 450 (item 2118, table C-1).

NOTE
No plasma spray allowed in the radil.

NOTE
Chamfer required on all plasma sprayed edges.
(6) Final machine the surfaces to the requirements of figure 5-639.
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Figure 6-639. Inlet Housing VIGV Area Plasma Spray and Machining Dimensions.

m. Repair corrosion pittingin nonseal area of inlethousing mounting pad holes (3.375103.377) inch (8.573108.578
cm) diameter as follows:

(1) Clean area thoroughly by sand blasting or bead blasting to remove products of corrosion.
(2) Treat area in accordance with Military Specification MIL-M-3171, Type VI,
(3) Apply clear synthetic (item 104, table C—1) to reworked area.
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(4) Touch up reworked area as outiined in SP No. 6023 in Appendix E.
n. Inlet housing V-Band corrosion areas, to be repaired by using epoxy putty; shall be repaired as follows:
(1) Heavy sand blast or bead blast corrosion areas.

(2) Apply epoxy putty (item 149, table C—1) to these areas and allow to cure at ambient temperature for 12 to
16 hours. Place in curing oven and bake for 1 hour at 140° to 160°F (60° to 71°C).

(3) Machine to original contour or to match undamaged portion of V-Band periphery;
(4) Treat exposed bare metal in accordance with Military Specification MIL-M-3171, Type Vi.
0. Inlet housing V-Band corrosion areas to be blend-repaired shall be repaired as follows:
(1) Usingrotary files or sanding drums, V-Band areas shall be smoothed to remove irregularities and corrosion.
(2) Treat V-Band areas in accordance with Military Specification MIL-M--3171, Type VI.
p. Inlet housing V-Band corrosion areas to be welded shall be repaired as follows:
(1) Preheat inlet housing to 300°F.

(2) Using the gas tungsten arc welding process and filler metal (welding rod, item 344, table C-1) per SP No.
5001, Appendix E, apply sufficient material to conform to original contour. Ensure the final weld has a smooth surface.

(3) Fluorescent penetrant Inspect the reworked area per MIL-STD--6866. No cracks or linear indications
allowed.

(4) Machine welded area per figure 5-640.
(5) Stress relieve at 350°F for 12 hours.
(6) Dimensional inspect.

eng) Touchup reworked area using dichromate and engine gray enamel per SP No. 6026 and SP No. 6027,
Appendix E. '

q. Repair material fallout or cracking to VIGV rod slot thin wali areas as follows:

(1) For material fallout at ID of inlet housing (to VIGV rod slot) remove coating and TIG weld to build up material
using AMS4398C rod. Allow cooling time alter sach pass or bulldup. Machine to dimenslons per figure 5-659. Penetrate
inspect. No cracks allowed. Stress relieve at 350°F for 12 hours.

(2) Forcracks between flange bolthole and VIGV rod slot, blend to remove crack. Depth of VIGV slot and length
shall not exceed 0.15.

(3) Touch up reworked areas using dichromate and engine gray SP Nos. 6026 and 6027.
r. Repair wear in seal area of 3.375 to 3.377 inch (8.572 to 8.577 cm) diameter mounting pad holes as follows:

(1) Counterbore a 3.690 inch (9.373 cm) diameter hole, 0.695 to 0.705 inch (1.765 to 1.791 c¢m) deep, in
defective bore (See figure 5-631).

(2) Using magnesium alloy (item 204 or 203, table C-1) fabricate a magnesium sleeve (See figure 5-631).
Corrosion protection treatment in accordance with Military Specification MiL-M-3171, Type VI, shall be applied after
machining. OD of sleeve shall be such as to provide 0.002 to 0.004 inch (0.005 to 0.010 cm) tight fit with housing bore.
Thickness and 1D shall be sufficient to allow machining after installation.

(3) Coat OD of sleeve and end of sleeve with sealing, locking, and retaining compound (item 269, table C-1),
and install sleave into housing while sealing, locking, and retaining compound is still wet.
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Figure 5-640. Machining of Weld Repaired Inlet Housing V-Band Area.

(4) Machine sleeve flush with housing, and machine diameter to dimensions given.
(5) After final machining, surface treat in accordance with MIL~-M-3171, Type VL.
(6) Apply clean synthetic (item 104, table C-1) to reworked area.

(7) Touch up reworked area, as outlined in SP No. 8023 in Appendix E.

8. Inspect inlet housing torquemeter pad surface for flatness. If surface deviated more than 0.002, repair as
follows: '

(1) Machine surface the minimum amount necessary to obtain 0.001 flatness. Do not exceed 1.535 inch
distance from flange. Refer to figure 5-641.

(2) 1t surface is not repairable by this method, metal spray using instructions given in paragraph h.
(3) I inspection limits are not met, machine the inside diameter 10.893 to 10.894 inches.
. Rework procedures for mounting pad hole and torquemeter valve seal port.
(1) Visually inspect the 3.375 to 3.377 inch (8.573 to 8.578 cm) diameter mount pad holes for corrosion pitting.
(2) Visually inspect the torquemeter vaive port seal area for corrosion pitting.
-(3) Visually inspect mount pad bolt holes for excessive helicoil thread depth.

NOTE

Helicoil inserts in mount pad holes should not be installed at a depth exceeding 0.150
inch (0.381 om) below the surface of the pad.

(4) Corrosion pitting in mount pad holé up to 1/4 inch in depth may be repaired in accordance with paragraph
(6) through (14).

(6) Corrosion pitting up to 1/32 inch in depth in the torquemeter vaive port seal and/or inlet housings rejected
tor leaking torquemeter valves may be repaired per paragraph (6) through (14).
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(6) Plug torquemeter valve port.
{7) Thoroughlyclean area(s) by sandblasting or bead blasting, or equivalent taremove all products of corrosion

or roughen surface.
(8) Fill void(s) with epoxy putty (Devcon F or equivalent); allow to cure 12 hours minimum.
(9) Finish mount pad holes to original contour of part.
(10) Finish torquemeter valve seal port to manufacturer's drawing specifications. Replace screw thread inserts
(helicoils) with Inserts 1/4-28, MS61830-202 (NSN 5340-00-085-0219), or equivalent

(11) Remove plug from torquemeter valve port.
(12) Treat exposed metal with MIL-M-3171, Type VI solution.
(13) Apply two (2) coats No. 4840 epoxy, dark gray, to mount pad rework area.

(14) Check and test operation of torquemeter valve after installation.
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Figure 5-641. Inlet Housing Repair Areas.
5-1319



DMWR 1-2840-113-3

u. Repair loss of epoxy resin sealant on inlet housing front flange, litting eye, and mounting pads as follows:

To prevent inhaling fumes, perform cleaning operation in well-ventilated area.
(1) Clean mounting pads with acetone (item 13, table C—1).
(2) After cleaning, Inspect mounting pad for corrosion indicated by pitting or flaking on surface of metal.
(3) Toremove corrosion, brush chromic acid (item 86, table C—1) (24 ounces per galion of water) over corroded

area until corrosion is removed.
WARNING

Both liquid nitric acld and its vapors are a personnel hazard. Avoid contact with skin,
eyes, or clothing. Avoid inhalation of vapors. In case of body contact, immediately
flush skin or eyes with water for at least 15 minutes; then seek medical attention.

(4) Using cotton swab, apply chrome-pickle solution in accordance with Mifitary Specification MIL-M-3171 to
areas being treated.
NOTE

Solution should be composed of 1.5 pounds sodium dichromate (item 282, table C-1)
and 1.5 pints nitric acid (item 229, table C-1) (specific gravity 1.42) per gallon of water
prepared at room temperature.

(5) Allow chrome-pickie solution to remain on surface for 2 to 5 minutes; then wipe dry with a clean dry cloth.
(6) Using heat lamps (500 watt), dry treated areas for 5 to 10 minutes.
(7) Prepare mixture of clear epoxy resin sealant or a mixture of pigmented epoxy sealant as an alternate.

CAUTIONI

To prevent possible damage to magnesium parts, temperature must not exceed
3156°F (167°C).

NOTE

Clear epoxy resin sealant shall be made up of one part clear synthetic (item 104, table
C-1) to one part thinner (item 331, table C—1). Stir for 3 minutes.

Pigmented epoxy sealant shall be made up of one part pigmented epoxy sealant,
component A (item 245, table C-1) to one part pigmented epoxy sealant, component
B (item 248, table C—-1). Mix thoroughly, and allow to stand for 1/2 hour. Restir before
using.

(8) Spray coat of sealant over exposed area and cure in a temperature-controlled oven at 300° to 315°F (149°
to 157°C) for 15 minutes.

v. Touch up areas with lack of sealant on inlet housing mounting pads as follows:
(1) Install suitable bolts in mounting pad boit holes, finger-tight, to prevent epoxy from entering bolt holes.

To prevent inhaling fumes, perform cleaning operation In well-ventilated area.
(2) Clean mounting pads with acetone (item 13, table C—1).

(3) After cleaning, inspect mounting pad for corrosion. Corroslion is indicated by pitting or flaking on surfacs of
metals.
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(4) Toremove corrosion, brush chromic acid (item 86, table C—1) (24 ounces per gallon of water) over corroded
area until corrosion Is removed.

(5) Using cotton swab, apply chrome-pickle solution, in accordance with Military Specification MIL-M-3171to

areas being treated.

Both liquid nitric acld and its vapors are a personnel hazard. Avold contact with skin,
eyes, or clothing. Avold inhalation of vapors. in case of body contact, immediately
flush skin or eyes with water for at least 15 minutes; then seek medical attention.

NOTE

Solution should be composed of 1.5 pounds sodium dichromate (item 282, table C-1)
and 1.5 pints nitric acid (item 229, table C-1) (specific gravity 1.42) per gallon of water
prepared at room temperature.

(6) Allow chrome-pickle solution to remalin on surface for 2 to § minutes; then wipe dry with a clean dry cloth.
(7) Using heat lamps (500 watt), dry treated areas for 5 to 10 minutes.
(8) Prepare mixture of clear epoxy resin sealant or a mixture of pigmented epoxy sealant as an alternate.

NOTE

Clear epoxy resin sealant shall be composed of 10 grams adnesive (item 14, table
C-1) and 1.5 grams triethylene tetramine (item 79, table C-1 ). Stir for 3 minutes. Pot
life of mixture is approximately 30 minutes.

Pigmented epoxy sealant shall be made up of one part pigmented epoxy sealant,
component A (item 245, table C—1) to one part pigmented epoxy sealant, component
B (item 248, table C—1). Mix tharoughly, and allow to stand for 1/2 hour. Restir before
using.

(9) Usingbrush, apply thin coat of epoxy mixture to mounting padsimmediately after exposed metal is dry. Wipe
off excessive mixture with rubber squeegee.

(10) Remove bolts installed in preceding step (1).
(11) Using heat lamps, cure sealant on mounting pads.
(12) After mounting pads have been cured, perform continuity check.

NOTE

If continuity check indicates that further touch up is required, repeat preceding steps
(1) through (12).

(13) Use suitable gage to check holes In mounting pad. Gage shall seat evenly without any noticeable tightness.
i itis difficult to Install or remove gage, oo thick a coating of epoxy resin sealant has been applied. If too thick a coating
was applied, scrape off sealant and apply thinner coating.
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w. Repair corroded interior air passages of inlet housing as follows:

(1) i corroded areas are accessible, corrosion may be removed using a rotary stainless steel brush or bead
blasting, instead of stripping. Touch up using cotton swab. Apply chrome-pickie solution in accordance with

MIL-M-3171. Apply HAE coating and epoxy resin sealant per SP No. 6028. Touch up synthetic coating (area A of figure
5-642) per SP No. 6023 in Appendix E. )

(2) M corrosion is extensive and/or inaccessible, strip and recoat as follows:

(3) Install inlet housing in suitable hoiding fixture. Mask or protect related hardware as necessary during
stripping and coating, or remove as follows (ses list of parts, table 5-192).

(a) Remove 24 studs, STD3001-B-121 (See figure 5-842, sheet 1 of 4).
(b) Remove three alignment studs (1-060-037-01) (See figure 5-642, sheet 1 of 4).

(c) Drill out three locking pins, AN122684, using holding fixture (LTCT11397) (See figure 5-642, sheet 1
of 4).

(d) Remove three bushings (1-060-115-01) (See figure 5-642, sheet 1 of 4).
(e) Remove one Insert, MS124660 (See figure 5-642, sheet 1 of 4).
() Remove 30 inserts, MS124736 (See figure 5-642, sheet 1 of 4 and 2 of 4),

(9) Removetwoinserts, MS124739, and twodowel pins (1-060-013-01) from rear pad at 6-0’clock position
(See figure 5-642, sheet 2 of 4).

(h) Remove two Inserts, MS124698, from front pad at the 6-0'clock position and four inserts from upper
right pad (See figure 5-842, sheet 2 of 4).

() Remove 12 inserts, MS124740, four from pad at 12-0'clock position, four from lower left pad, and four
from lower right pad (See figure 5-642, sheet 2 of 4).

5-1322



DMWR 1-2840-113-3

Table 5-192. Parts Required for Reassembly of Inlet Housing (T53-L-13B, -15, -703).

Nomenclature Part Number Quantity
Pipe Plug AN832-D1 1
Pipe Plug AN932-D2 1
Pipe Plug AN932-D3 1
Pin AN122684 3
Pin AN122705 1
Pin AN122730 1
insert MS 124655 1
Insert MS124660 1
Insert MS 124695 6
Insert MS 124698 6
Insert MS 124736 30
Insert MS12473¢2 2
Ingert MS 124740 12
Retaining Ring MS16625-1102 10
Retaining Ring MS16625-3068 1
Packing A MS29561-020 1
Stud (oversize 0.003 inch) (0.008 cm) STD3001-B-121N 24
Stud 1-060-037-01 3
Pin 1-060-013-01 2
Pin 1-060-098-02 1
Plug 1-060-106-03 1
Plug 1-060-106-04 9
Tube 1-060-107-01 1
Bushing 1-060-115-01 3
Iinsert 1-060-143-01 1
Metering Piug 1-080-154-01 1
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(0 Remove pin, AN122705, from tachometer drive pad (See figure 5-842, sheet 2 of 4).
(k) Remove one insert, MS124655, and four inserts, MS124695 (See figure 5-642, sheet 2 of 4).
() Remove metering plug (1-060-154-01) from lower left mounting pad (See figure 5-642, sheet 2 of 4).

(m) Remove pipe plugs, AN832-D2 and AN932-D3, from accessory gearbox pad area and pipe plug,
AN932-D1, from lower right mounting pad (See figure 5-642).

(n) Remove nine retaining rings, MS16625-1102, and nine plugs (1-060-106-04) (See figure 5-642, sheet
2014).

(0) Remove retaining ring, MS16625-1102; plug (1-060-106-03); and packing MS29561-020 (See figure
5-642, sheet 1 of 4).

(p) Remove pin, AN122730 (See figure 5-642, sheet 1 of 4).
(q) Remove two inserts, MS124695 (See figure 5-642, sheet 2 of 4).

() Remove tube (1-060-107-01), retaining ring, MS16626-3068, and pin (1-060-098-02) (See figure
5-642, sheets 1 of 4 and 2 of 4).

(s) Remove insert (1-080-143-01) (See figure 5-642, sheet 1 of 4).
(4) Machine epoxy from all plug holes and retaining ring grooves, If necessary.
(5) Clean metal chips from housing, using an air nozzle, foliowed by reverse-flush.
(6) Clean housing by dry cleaning solvent method (Refer to SP No. 3002 in Appendix E).

(7) Cover original datum T and M, figure 5-638, with suitable fixture and teflon lining such that it is undisturbed

through paint stripping, corrosion treating, HAE treating, and repainting processes. This datum is used for machining
after repainting.

(8) Immerse housing in magnesium cleaner (item 94, table C—1) for 5 minutes and rinse in hot water.

NOTE

Chemical paint stripper should only be used when other methods will not strip ade-
quately. Use chemical paint stripper in accordance with local, state and federal regula-
tions and guidelines.

(9) Strip paint by any of the following methods:

(a) Dry media blasting including plastic media (item 2, table C~1), sodium bicarbonate (baking soda), or
other media that will not remove or damage the substrate material.

(b) Hand sanding using 400 grit or finer abrasive paper (item 274, table C—1).
{c) Chemical paint stripper (item 236, table C—1) anly if any of the above methods do not strip adequately.

(10} Immerse housing in chromic acid (item &6, table C-1){24 ounces per gallon), maintained at 180°F (82°C)
minimum for approximately 20 minutes, and rinse in hot water.

(11) Turn housing over and repeat step (10).

CAUTIONI

Removal of metal must be kept to a minimum, especially in piiot diameters.

(12) Usingan air pressure of 50 psi (3515 gm sq cm) (maximum), light abrasive blast exterior of castingto remove
any remainder of paint. -

(13) Mask threaded holes with teflon screws.

(14) Using suitable masking, mask all critical dimensions prior to heavy HAE treatment.
(15) Heavy HAE-treat housing as outlined in SP No. 6022 in Appendix E.

(16) Remove masking and special tefion screws from housing.

(17) Clean threaded holes with aluminum wool (item 42, table C-1).

(18) Light HAE treat threaded holes as outlined In SP No. 6022 in Appendix E.
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(19) Hand-drill through to remove excess residue from HAE postdip (See figure 5-642, sheet 1 of 4).

(20) After curing, plug all threaded holes with teflon screws and oil passage holes with corks {See figure 5-642,
sheet 1 of 4, for special plug location).

(21) Prepare clear epoxy resin sealant as follows:
(a) Mix one part clear synthetic (item 104, table C~1) to two parts thinner (item 335, table C-1).
(b) Add 1/4-fluid ounce of Troy antifloat (item 324, table C—-1) to each gallon of sealant.

(22) Apply clear epoxy resin sealant by dip application to all surfaces of housing including air passages. Change
the dip position 180 degrees to ensure total application.

(23) Remove all tefion screws and corks from housing.

(24) Cure in oven at 240° to 260°F (116° to 127°C) for 10 to 15 minutes.

(25) Apply friction reducing coating to housing as outlined in SP No. 6031 in Appendix E.
(26) Mask all machined and cast areas not included in Area A of figure 5-642, sheet 2 of 4.

NOTE

Area A of figure 5-642, sheet 2 of 4, includes air passages and side of struts which will
recelve machinable friction reducing coating.

(27) Install special masking plus (See figure 5-642, sheet 1 of 4).

(28) Apply machinable iriction reducing coating, as owtlined in SP No. 6031 in Appendix E, to Area A shown in
figure 5-642, sheet 2 of 4).

(29) Mask area included by Area B and all machined areas on OD of casting (See figure 5-642 sheet 4 of 4).

(30) Apply coating for exposed finished parts, as outlined in SP No. 6031 in Appendix E, to housing as shown
in Area C of figure 5-842, sheet 4 of 4.

(31) Remove cover over datum T and M (reference figure 5-638). Where edge of cover resided, touch up any
unpainted surfaces per SP No. 6023, Appendix E.

(32) Dimensionally inspect Inlet housing as outlined in table 5-188.

NOTE

isolated uneven paint buildup is permitted in non-dimensional, non-functional sur-
faces to a maximum thickness of 0.012 inch (0.030 cm).

(33) Install nine core plugs (1-060-106-04) in inlet housing as follows: (See figure 5-642, sheet 2 of 4), for plug

locations.
| cAumN]

To prevent contamination of the surfaces to be bonded, wear white cotton gloves with
rubber gloves worn over the cotton gloves. In case epoxy compound comes in contact
with hands, wash hand in cleaning solvent (item 102, table C~1).

(a) Usingclean absorbent gauze, clean Intet housing core plug holes and plugs with cleaning solvent (item
102, table C-1). Continue wiping, changing gauge frequently, until gauze remains clean.

(b) Alr-dry for 15 minutes.

NOTE

The following adhesive mixture must be used as soon as possible because the
mixture solidifles in about 1-1/2 hours.

(c) Mix 100 grams of adhesive (item 16, table C—1) to 23 grams of adhesive curing agent (item 17, table
C-1). Continue mixing, about 5 minutes, until both parts of mixture are thoroughly mixed.

(d) Spread out the mixture on a clean piece of metal or cardboard.
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(e) Coat both surfaces to be bonded with a layer of adhesive mixture.
() Push core plugs Into housing, making certain plug is well seated.
(@) Install retaining rings, MS16625-1102.

(h) Wipe off excessive mixture and air-dry 1-1/2 to 2 hours.

() Cure housing in oven at 200°F (92.2°C}) for 1 hour.

Reinstall remaining hardware that was removed In step w {3)(a) through w (3)(s) by following special
instructions on referenced figures.

(k) Pressure-test oil lines at 100 psi (7031 gm sq cm).
() Pressure-test tachometer to 200 psi (4061 gm sq cm).

(34) inspect mounting pad holes for corrosion pitting in sealing area on internal passage way. Remove all races
of corrosion and treat. If corrosion pitting exceeds sleeve repair limits; repair per paragraph (a).

(a) Repair.

1 Counterbore a 3.690 inch (9.373 cm) diameter hole 0.870 to 0.880 (2.210 to 2.235 cm) as shown in
figure 5-644.

2 Fabricate a sleeve of magnesium alloy (item 204 or 203, table C~1) allowing for a 0.002 to 0.004 inch

(0.005 to 0.010 cm) tight fit with housing bore. Corrosion treat per MIL-M~3171, Type VI. Thickness and 1D shall be
sufficient to allow finish machining after instaliation.

3 Coat OD and end of sleeve with sealing, locking, and retaining compound (item 269, table C-1) and
install sleeve into housing while sealing, locking, and retaining compound is still wet.

4 Finish machine sleeve per figure 5-644.

Apply clear synthetic (item 104, table C-1) to reworked area.

Touch up reworked area, as outlined in SP No. 6023 in Appendix E.

When the four o'clock mount pad is repaired, leakage may be prevented by one of the following two

N kn

methods:
a Install tube in oll port hole:
{1) Ream oil port hole to 0.2502 inch x 2.0 inches deep (refer to figure 5-645).
(2) Fabricate a 0.250 inch OD x 2.0 inch long x 0.187 inch ID aluminum tube (item 32, table C-1).

| GAUTIONI

Prevent excess material from intersecting passages or restricting the repaired hole.
{3) Usingepoxy patching compound {item 149, table C-1), install and secure the tube into the oil

port hole.
b Fill oil port hole and redrill hole:

(1) It tube is already installed in oll port hole, remove.

(2) Fill hole with epoxy patching compound (item 149, table C-1).
{3) Ream hole to 0.187 inch diameter.

8 Leak test housing per paragraph 5-474,
x. Relocate air bleed vent hole In order to prevent water accumulation and corrosion.
(1) Remove cover (3), packings (4 and 5), air transfer tube (11), and retaining ring (10).

(2) Locate the air bleed hole (upper side of accessory drive pad), and clean to ensure no foreign material exists
on the hole ID. Clean both ends of the hole. Use either a pipe plug or a manufactured pin to plug the hole.

(3) Ifapipe plug is to be installed in the old air bleed vent hole, perform the following steps:
(a) Drill the vent hole to 0.250 inch diameter and 0.300 inch minimum depth.
(b) Tap the hole for 1/16 NPT.
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(c) Install pipe plug P/N MS27769D1. See figure 5-646.
(4) 1f apin is to be installed in the old air bleed vent hole, perform the following steps:
(a) Ream the vent hole to 0.130 inch diameter and 0.600 inch minimum depth.

{(b) Manufacture a magnesium (AMS4396) pin of 0.1305/0.1315 inch diameter and 0.500 inch long. Pin
is to be press fit into hole.

b JOL TTO) |

305 (7.74)
0.08 (0.15) x 45° CHAMFER 0.02
(0.05)R
T
0880  (2.235) g%?s
0.670 | @210) SLEEVE .
—4{1.915)
a L—
MACHINE FLUSH 0.06 (0.15)  w=and
a3z (s |+ 45° CHAMFER
b 3 375 (B. 57 2) g

DIMENSIONS IN( ) ARE IN CENTIMETERS

Figure 5-644. Repair of Inlet Housing Mount Pad.
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0.2502

Figure 5-645. Repair of Oll Port Hole.

(c) Treat any bare metal inside of hole with chrome pickle solution.
(d) Cool pin to facilitate installation.
(e) Press pin into vent hole. Pin is to be flush to 0.1 below bottom of the counterbore. See figure 5-648.

(5) Fillthe inside end and the plug/pin end with epoxy (item 149, table C—1). Ensure that no moisture trapping
cavity Is present in the pilg/pin end.

(6) Remove excess epoxy from the original contour.
(7) Machine the alternate air bleed vent hole on the underside of the accassory drive pad. See figure 5-648.

(8)' Treat all bare magnesium in accordance with MIL-M-3171, Type VI. Touch-up reworked areas as outlined
in SP No. 6023 in Appendix E.
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FILL BOTH ENDS
WITH EPOXY

K
-4
(7]
=
-
<
-

MS27769D1

PLUG

Figure 5-646. Alr Bleed Vent Hole Relocation.
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_ Vel
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LA

Figure 5-647. Alr Bleed Vent Hole Relocation Pin Installation.
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TOLERANCES
. DIMENSIONS.......... 0.010
ANGLES.............. 2 DEGREES »

0.124-0.120DIA 7.04 INCHES TO
DEPTH THRU CENTER LINE
CBORE 0.25 WITH \ OF ENGINE
0.03 CORNER RAD \

DEPTH SHOWN

m 0.04 TOTAL I

SECTION A-A

Figure 5-848. Alr Bleed Vent Hole Relocation Machining Dimensions.
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5-473. REASSEMBLY. Proceed as follows: .,

a. Posltion packing (30, figure 5-630) on plug (29), and install plug into inlet housing assembly. Tighten plug as
required.

b. Install metering plug (31) with loctite pipe sealant HVV (8 item 265, table C-1) or equivalent into inlet housing
assembly. -

NOTE

The oil supply power takeoff nozzle assembly (12) is required for turbo-prop engines
(T53-L-701/701A). Do not install nozzle assembly in T53-L-13B8/703 engines.

¢. _ Using holding fixture (LTCT413), install disk (15) and setscrew (16) into oll supply filter (14). Tighten screw to
30 to 50 pound-inches (2109 to 3615 gm sq cm) torque.

[cauTion]

In following step d, do not slide allen wrench into setscrew on filter when tightening
setscrew (17).

d. Install setscrew (17) into filter and tighten to 30 to 50 pound-inches (2109 to 3515 gm sq cm) torque.
6. Flow-test power takeoff oll supply nozzie assembly as follows:

(1) Using test fixture (LTCT216), flow-check power takeof! oll supply nozzle assembly from slotted end. Attach
oil pressure line from oll flow check stand (LTCT313), or equivalent, to adapter assembly.

(2) Turn oll pressure valve knob until SUPPLY PRESSURE gage Indicates 28 to 32 psi (1969 to 2250 gm sq
cm) at temperature range of 95° to 100°F (35° to 38°C).

(3) Place graduated beaker under power takeoff oil supply nozzle assembly and obtain quantity of olf for 1
minute. This quantity shall be 480 to 530 cc, I lubricating ol (item 189, table C-1)is used, or456 to 503 cc, if lubricating ~ —
oll (item 190, table C—1) is used. .

(4) 1f desired quantity cannot be obtained, disassemble oil supply nozzle and replace disk (15).

NOTE
Step f below applies to T53-L-15, -701 engines only.

1. Place packing (13) on outside of oll supply filter (14) and insert oil supply power takeoff nozzle assembly (12)
into inlet housing, and secure with retaining ring (18).

g. Place packings (4 and 5) in starter pad and secure cover (3) of inlet housing with boits (1) and washers (2).
Tighten bolt, as required, and lockwire.

h. It removed, install plug (36) as follows:
(1) Degrease piug and inlet housing port with acetone (item 13, table C-1).
(2) install packing (37) on plug (36).
(3) Apply epoxy compound (item 149, table C-1) to mounting surface face and end surface face of plug (36).
(4) Install plug (38) into inlet housing with washers (35) and bolts (34).
(5) Tighten bolts (34) as required and lockwire.
(6) Remove excess epoxy compound.
I Instali packing (32) on plug (33) and instali plug into air transfer plug assembly. Tighten plug, as required.

NOTE
Following steps | through | apply to T53-L-13B, -15, -703 engines only.

J- Install packing (38). Place torquemeter cylinder (27) within inlet housing, and align holes for torquemeter valve
and shim assembly (20). Secure cylinder to inlet housing with boits (19). Tighten bolts, as required, and lockwire. -

NOTE
Do not use lubricants on boits.
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k. Install plunger (25), spring (24), and disk (23) into body (26). Secure with retaining ring (22).
I. Pressure-test torquemeter valve assembly as follows:

(1) Using a suitable fixture, connect a pressure line from standard flow-test lixture to torquemeter vaive
assembly.

(2) Using lubricating oil (188, table C-1) heated to 75° 10 150°F (24° to 66°C), pressure-test at a pressure of
40 psig (2812 gm sq cm). Hold for 1 minute. Maximum allowable leakage rate is 8 cubic centimeters per minute.

(3) Depress plunger momentarily, and observe capability to reseat itsell.
(4) Reject units that do not meet test requirements.

m. Instali torquemeter vaive and shim assembly (20) into Inlet housing, and torque to 150 to 200 pound-inches
(2679 to 3568 gm cm).

n. Establish torquemeter valive clearance as follows:

(1) Using depth micrometer, measure distance between inlet housing flange face and torquemeter cylinder
inner lip. Record dimension (See B, figure 5-649).

(2) Using depth micrometer, measure distance between Inlet housing flange face and tip of plunger. Record
dimension (See A, figure 5-649).

(3) Subtract dimension obtained in preceding step (2) from that obtained in preceding step (1) (See C, figure
9).

(4) Subtract results of preceding step (3) from 0.034 inch (0.086 cm). Select shim (21, figure 5-630) equal in
thickness to resultant dimenslon.

(6) Using valve remover and installer (LTCT51 9), or 6-point socket wrench, remove torquemeter valve assem-
bly. Install shim (21) and replace torquemeter valve assembly. Tighten torquemeter valve assembly to 150 to 200
pound-inches (2679 to 3568 gm cm) torque.

(6) Repeat preceding steps (1) through (4). Dimension must be within 0.030 to 0.034 inch (0.076 to 0.086 cm)
forthe T53-L-13B and T563-L-703 engines or 0.026 to 0.030inch (0.066 to 0.076 cm) for the T53-L-15 engines. Lockwire
valve.

5-474. FUNCTIONAL TEST. (See figure 5-630). Proceed as follows:

a. Using standard flow test stand with fixture (LTCT4875 or LTCT524), pressure-test all oil passages with 45 psig
(3164 gm sq cm) pressure. )

b. On T53-L-13B, -15 and -703 engines, pressure-test torquemeter oil passages with 45 psig (3164 gm sq cm)
pressure.

c. Testinlet housing for leaks as follows:
(1) Insert plug (LTCT4085, detall of LTCTA4084) in mounting pad bleed hale.

(2) Attach test plug (LTCT4088, detail of LTCT4084) to ring assembly (LTCT4599, detail of LTCT4084) using
spacer (LTCT4086, detail of LTCT4084) and bar (LTCT4087, detall of LTCT4084). Adjust air supply to deliver 20 psig
(1406 gm sq cm) pressure.

(3) Connect air hose to transfer tube port. Grasp plug and apply air pressure. Inspect core plugs for leaks. I
leaks are detected, repair as outlined in paragraph 5-472.

(4) Turn air pressure off and remove hose from transfer tube port.
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INLET HOUSING

Figure 5-649. Setting Torquemeter Valve Clearance.

(5) Install air transfer tube (11, figure 5-630), retaining ring (10), mounting pad lock (9), packing (8), engine
mounting pad plug (7), and bolts (6). Tighten bolts to 25 to 35 pound-inches (3465 to 6251 gm cm) torque, and lockwire.

(6) Remove anti-icing piug. Insert rubber plug in anti-icing plug port.
(7) Position ring assembly (LTCT4599), with two packings, in iniet housing, and secure with bolt and washer.

(8) Position dummy gasket and cover In tachometer drive mount pad. Secure cover to housing with six boits.
Tighten bolts.

(9) Install cover (LTCT4089, detail of LTCT4084) and gasket (LTCT4090, detall of LTCT4084) on fuel control
sensing bulb mount pad and secure with two setscrews, ANS65A524H6.

(10) Position cover (LTCT4091, detail of LTCT4084) on power takeoff port in inlet housing and secure with four
bolts, AN104011.

NOTE

During overhaul the pressure test for air chambers In subject housings shall be made
with air at 45 psig. :

(11) Connect air hose to standard fitting on power takeoff plate. Apply 45 psig (3164 gm cm) pressure and check
for leaks at five core plugs located In inlet housing front flange.

(12) With inlet housing still under pressure, submerge entire assembly in water and check for leaks.

(13) Remove inlet housing assembly from water and repalr any leaks. Submerge inlet housing to check repairs.
Remove from water.

(14) Turn air pressure off and remove test equipment, plugs, and fittings.
(15) Completely dry housing with compressed alir.

(16) Remove all test components from inlet housing.

(17) Install all plugs and fittings removed for pressure test.

5-475. VARIABLE AIR INLET GUIDE VANE ASSEMBLY.

5-476. DISASSEMBLY. Refer to figure 5-650 and proceed as follows:
a. Clean assembled variable air inlet guide vane as follows:
(1) Clean assembly by the dry cleaning solvent method (Refer to SP No. 3002 in Appendix E).

| OAUTIONI

Do not exceed 170°F as Titanium alloy parts of this assembly will be attacked by the
cleaning solution. :
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(2) Prepare cleaning solution 8 oz of TURCO compound, (item 337, table C-1 or equivalent with 1 gailon of
water) and heat to a temperature of 160° to 170°F. Maintain this temperature range.

| CAUTIONI

Do not exceed 30 minutes. Beyond this medium time limit, Titanium alloy parts will be
attacked by this cleaning solution.

(3) Immerse assembly in above cleaning solution for a period of 15 to 30 minutes.
(4) Remove assembly from cleaning solution and pressure rinse in clear water.
(5) Dry parts with clean, dry compressed air, then coat assembly with lubricating oil (item 192, table C-1).

In following step b, to prevent contamination of rotating components, clean fluores-
cent-penetrant should be used.

NOTE

The following procedures outlined in steps b. through e. reduce the requirement for
disassembly of the variable inlet guide vane assembly for inspection purposes.

b. dlnspect vane assembly using visual, fluorescent-penetrant (optional), and standard Inspection equipment
methods. .

(1) Prior to disassembly, Inspect all accessible areas in accordance with table 5-193.

NOTE
The following wear check shall also be performed whenever vanes are removed for
rework or replacement.

(2) Check for excessive play in inner and outer fairing holes and unison ring pin holes by moving individual
vanes. In event excessive play Is noted, disassemble vane assembly in accordance with step e, and measure the 0.2500
to 0.25086 inch (0.6350 to 0.6365 cm) diameter holes for wea. A maximum of eight of the 0.2500 to 0.2506 (0.6350 to
0.8365 cm) diameter holes are allowed to be worn (elongated) a maximum of 0.010 inch (0.025 cm), providing the wear
on the 0.005 inch (0.013 cm) wear is measured, replace inner rear and inner forward fairings. if visual inspeclion reveals
excessive wear, replace outer fairing.

c. Repair defects in accordance with paragraph 5-478.

d. Reclean variable inlet guide vane assembly in accordance with preceding step a to remove penelrant irom
contact surfaces of rotating parts.

e. Disassemble variable inlet guide vane assembly as follows:

(1) Using installation and removal tool (LTCT4898), remove and discard all spring pins (11, figure 5-650) from
unison ring (2).

(2) Withdraw unison ring (2), taking care not to damage guide vane levers.

(3) Disassemble for further inspection or repair only those assemblies which do not pass inspection in accor-
dance with preceding step b.

{4) Remove screws (9) and ift off inner forward fairing (13).

5-1343



DMWR 1-2840-113-3

Figure 5-650. Varlable Inlet Guide Vane Assembly.
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Figure & Description Qty Usable
index Per on
Number Part Number 1234567 Assy Code
5-850 No Number VARIABLE INLET GUIDE VANE ASSEMBLY | Rel
AND RELATED PARTS (NHA1-000-060-03,
1-000-100-01, 1-000-110-01, 1-000-060-08,
and 1-000-060-10)
1-060-270-05 VANE ASSEMBLY, STATOR, 1
VARIABLE INLET GUIDE
WARNING
FLIGHT SAFETY PARTS
Fluorescent penetrant inspection to ensure that the following
partis crack-tree Is flight safety critical.
1 1-060-088-03 . FAIRING, Quter Forward 1
2 1-060-340-01 . UNISON RING, Assembly Variable inlet guide { 1
vane
1-060-093-03 . .UNISON RING, Variable inlet guide vane 1
3 LHSS4R .. BEARING, Plain, sell-aligning (73134) (Ly- |1
coming Source Cont Dwg 1-300-116-01)
CB104 . . BEARING, Plain, seli-aligning (78118) (Al- |1
ternate) (Lycoming Source Cont Dwg
1-300-116-02)
4 1-060-095-01 . . SCREW, Shoulder 17
5 1-060-096-02 . . ROLLER, Unison ring 17
6 1-060-097-01 .. NUT, Pilaln, round 17
1-060-250-03 . FAIRING ASSEMBLY, inner 1
(Includes items -7, 9, 12, & 13)
7 1-060-099-02 .. PIN, Straight, headless dowel 3
8 1-060-142-01 .. BOLT, Machine
9 AN500ADS-8 . . SCREW, Machine 15
10 1-060-260-07 . VANE, Varlable inlet guide 18
1 STD3059-062 .. PIN, Spring 18
12 1-060-092-03 . . FAIRING, Inner rear 1
13 1-060-091-04 . . FAIRING, Inner forward 1
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Table 5-193. Inspection of Varlable Inlet Guide Vane Assembly
FIGURE & NOMENCLA-
INDEX NO. |TURE METHOD INSPECT FOR REQUIREMENTS
4-54
5 Guides Visual Galling and scoring in Not allowed. Replace.
internal guide passage
6 Connector Visual Bent shatt Not allowed. Replace
Stripped threads Not allowed. Replace
Damaged threads Repair. (Refer to SP No.
5007 in Appendix E)
Visual and Cracks in connector and | Not allowed. Replace.
Fluorescent brazed joint.
Penetrant
Dimensional Wear. (Refer to table Replace if limits are not
5-194). met.
Inspect connector for Add reference lines if not
reference lines enclos- | on connector. (Refer to
ing former shot blast paragraph 5-478).
area. (Refer to
figure 5-651).
7 Air Inlet Assembly | Dimensional Wear. (Refer to table Replace if imits are not
Vane 5-194), met.
8 Rear Fairing-Ring | Dimensional Wear. (Refer to table Replace if limits are not
5-194). met.
Cracks Not allowed. Replace.
Loose, missing, or Repair. (Refer to
damaged alignment pin. | paragraph 5-478).
WARNING
FLIGHT SAFETY PARTS
Fluorescent penetrant inspection to ensure that the following part Is
crack-ree Is flight satety critical.
5-650 Visual and SIE Nicks, dents, burrs and | Repair. (Refer to
rub wear. paragraph 5-478).
1 Outer Forward Visual and SIE | Damaged 0.3750 to Repalir. (Refer to
Fairing 0.3756 inch (0.9525to | paragraph 5-478).
0.9540 cm) diameter
holes.
0.3760 to 0.3756 inch Repair. (Refer to
(0.9525 to 0.9540 cm) | paragraph 5-478).
diameter holes
exceeding maximum

allow able diameter of
0.3808 inch (0.9667
cm).

Nicks, dents, or burrs

Repair. (Refer to
paragraph 5-478).
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Table 5-193. Inspection of Variable Inlet Guide Vane Assembly (Continued).

FIGURE & NOMENCLA-
INDEXNO. |TURE METHOD INSPECT FOR REQUIREMENTS
5-650 (Cont)
1 (Cont) Visuat and Cracks Not allowed. Replace.
: Fluorescent-
Penetrant.
WARNING
FLIGHT SAFETY PARTS

Fluorescent penetrant inspection to ensure that the following part is

crack-free Is flight safety critical.
2 Unison Ring Visual Bent or distorted ring. Not allowed. Replace

Visual and Cracks Not allowed. Replace

Fluorescent-

Penetrant.

SIE Wear of unison ring pin | Reject unison ring if pin
holes, using a 0.096 gage passes through ei-
inch (0.244 cm) pin ther side of hole under
gage on both sides of light pressure.
hole.

3 Bearing Visual Wear or damage. Not ailowed. Repiace.
improperly staked Repair. (Refer to
bearing. paragraph 5-478).
4 Screw Visual and Fluo- }Cracks Not allowed. Replace.
rescent-Pene-
trant,
5 Unison Ring Visual Woear and damage. Not allowed. Replace
Roller
Improperly staked Refer to paragraph 5-478.
unison.
6 Nut Visusal and Cracks Not allowed. Replace.
Fluorescent-
Penetrant
WARNING
FLIGHT SAFETY PARTS
Fluorescent penetrant inspection of the following part (to ensure that
cracks are within limits) Is flight safety critical.
10 Vane Visual Bulging of concave side | Not allowed. Replace
of airfoil.
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Table 6-193. inspection of Variable Inlet Guide Vane Assembly (Continued).

FIGURE & NOMENCLA-
iINDEXNO. |TURE METHOD INSPECT FOR REQUIREMENTS
6-6850 (Cont)
10 (Cont) Vane (Cont) Nicks, dents, and tears, {Repair or replace if limits
: or foreign object cannot be met. (Refer to
damage (FOD) on paragraph 5-478).
leading and trailing
edges or airfoil surfaces.
(Refer to table 5-195).
Worn or damaged lever | Not aliowed. Replace
bearing.
Visual and SIE | Bending or distortion of | Replace if limits are not
leading and tralling met.
edges and corners of
vane. (Refer to table
5-195).
Visual and SIE Bent lever arms Repair. (Refer to
paragraph 5-478).
Visual and Cracks in lever to vane | Repair. (Refer to
Fluorescent- weld. paragraph 5-478).
Penetrant
Cracks in vane. Not allowed. Replace
Cracks and voids in Repair if imits are not met.
vane cap brazements. | (Refer to paragraph
Refer to table 5-195, 5-478).
Cracks along leading Repair. (Refer to
edge and tralling edge | paragraph 5-478).
seam weld,
WARNING
FLIGHT SAFETY PARTS
Fluorescent penetrant inspection to ensure that the following part Is
crack-free is flight safety critical.
12 and 13 Inner Rear and Visual and SIE | Worn or elongated Repair if limits cannot be
Forward Fairings 0.2500 to 0.2506 inch met (Refer to table
(0.6350 to 0.8365 cm) 5-195).
diameter holes.
Waorn or elongated Repalr. (Refer to
0.3750 to 0.3766 inch paragraph 5-478.)
(0.925 to 0.9540 cm)
diameter holes.
Nicks, dents, or busrs Repair. (Refer to SP No.
5000 in Appendix E.)
Visual and Cracks Not allowed. Replace.
Fluorescent-
Penetrant.
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Table 5-195. Varlable Inlet Guide Vane Assembly - inspection Limits.

FIGURE -
DEFECT REFERENCE INSPECTION LIMITS
Nicks, Dents, Tears, and Other 5-652 a. Isolated nicks, burrs, and dents on leading and

Foreign Objects Damage on Lead-
ing Edges or Airfolt - Surface Vanes

Bending and Distortion on Vane
Leading and Tralling Edge and
Comers -

tralling edges of vanes are acceptable up to
0.0825 inch (0.1588 cm) in depth, provided skin
is not penetrated. Blend- repair as outlined in
paragraph 5-478. Blend-repair only nicks and
dents with projections atfecting flow path.

b. Isolated nicks and dents on airfoll surfaces are
acceptable as follows:

(1) Nicks and dents up to 0.125 inch (0.318 cm)
in diameter, not exceeding 0.010 inch (0.025
cm) in depth without skin penetration, may be
blend-repaired as outlined in paragraph
5-478. Blend-repair only nicks with projec-
tions affecting flow path

(2) Nicks and dents up to 0.125 inch (0.318 cm) -
in diameter, not exceeding 0.025 inch (0.064
cm) depth without skin penetration, may be
braze repaired as outlined in paragraph 5-478.

(3) One nick or dent per vane up to 0.250 inch
diameter, not exceeding 0.040 inch depth,
without skin penetration and no protrusion on
the opposite side may be braze-repaired as
outlined in paragraph 5-478.

c. Tears in leading and trailing edges with resultant
loss of material are not acceptable. Replace
vane.

NOTE

Acceptable defects shall be limited to
the maximums:

Leading edge - three

Tralling edge - three

Alrfoil - five

Replace vanes if limits are exceeded

Bending and distortion in vanes less than 0,125
inch (0.318 cm) may be cold-straightened as
outlined in paragraph 5-478. Replace vanes that
exceed limits
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Table 5-195. Varlable inlet Guide Vane Assembly - Inspection Limits (Continued).

FIGURE
DEFECT REFERENCE INSPECTION LIMITS
Missing Material in Tralling Edge 5-652 Vanes with missing material in tralling edge corner,
Corners of Vanes not exceeding a maximum of 0.0625 inch {0.1588

¢m) and 0.1875 inch (0.4763 cm) in depth (see
figure 5-652) without skin penetration, may be
braze-repaired as out lined in paragraph 5-478.

Vane Cap Brazement Cracks and | 5-6852 Inspect the areas where the end caps join the
Volds airfoll halves for cracks, voids, and crack-like
indication. These conditions are not acceptable.
Repair as outlined in paragraph 5-478.

inner Fairing Worn or Elongated 5-655 If more than eight of the holes are worn more than
Holes 0.010 inches, repair as outlined in paragraph
5-478.
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DIMENSIONS IN ( ) ARE CENTIMETERS

0.875 0.005 INCH MAX DEPTH
0.90 wte L {1 714101

SHOT BLAST AREAX A l

CONNECTOR (6, FIGURE 4.54)

-
AR RNY

~4

- L

AIR INLET VANE ASSEMBLY (7, FIGURE 4-54) REAR FAIRING RING (8, FIGURE 4-54)

Figure 5-851. Variable Inlet Guide Vane Assembly Dimensional Inspection Locations.
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DIMENSIONS IN ( ) ARE CENTIMETERS

!
0.0625 N
{0.1588) MAX
CRA 0.0625 IN
mv%ms oK (0.1588) MAX

VANE CAP BRAZEMENT CRACKS AND VOIDS TYPICAL ALLOWABLE NICKS AND DENTS

Figure 5-652. Alr Inlet Vane Repalr Limits.

(5) Turn fairing assembly over and remove inner rear fairing (12) and vanes (10).
(6) Remove unison ring rollers (5), if damaged or to facilitate cleaning, by removing screws (4) and nuts {6).

5-477. INSPECTION. Inspect as per table 5-193.

o 5-478. REPAIR. Proceed as follows:
a. Repair dents, nicks, pits, rub wear and other foreign object damage as follows:

| CAUT|ON|

To prevent damage to parts, do not use power tools to blend-repair.
(1) Blend-repair, using India or carborundum stones, only to extent of removing projections affecting flow path.
(2) Blend all repalrs and finish smoothly. Use crocus cloth (item 125, table C—1) for final polishing.

(3) Finish strokes of repair work shall be parallel to longitudinal axis of vane. Finish strokes on fairings shall be
paraliel to flow of alr.

NOTE

If vane has been damaged to the extent of vane core penetration or if vanes are
cracked in parent metal, replace vane.

b. Repair improperly staked unison ring bearing (3, figure 5-650) as shown In figure 5-653.

¢. Replace worn or damaged unison ring rollers (5, figure 5-650). Tighten nuts to 10 to 15 pound-inches (1786
to 2679 gm sq cm) torque and stake as shown in figure 5-654.

d. Using suitable tool, straighten bent lever arms of vanes (10, figure 5-650.)

e. Repalr cracks in lever-to-vane weld, cracks and voids In vane cap brazements and cracks atong leading and
trailing edge of seam welds as follows:

(1) Ciean part as required per SP No. 3002 in Appendix E.
— ' (2) Vapor-blast area to be repaired. (Refer to SP No. 3003 in Appendix E.)

(3) Using brazing alloy (item 58, table C~1), flux (item 158, table C-1), and braze torch tip, type 0 1o 00,
silver-braze damaged area as outlined in SP No. 5003 in Appendix E.

(4) Smooth braze repair to contour of vane.
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(5) Using fluorescent-penetrant method, inspect vane. Cracks are not permitted.

{.  Repair worn or elongated holes 0.2500 to 0.2506 inch (0.635 to 0.6365 cm) diameter on inner rear and forward
fairings (12 and 13) as follows:

(1) Clean surfacesto be metal sprayed with acetone (item 13, table C~1), isopropy! alcohol (item 25, table C-1)
or denatured alcohol (item 24, table C-1).

NOTE

The holes drilled in the following step must be drilled on original center lines. (See
figure 5-655.)

(2) Usinga Jig grinder or other suitable equipment, drill worn or elongated holes 0.2500 to 0.2506 inch (0.6350
to 0.6365 cm) diameter to 0.2640 to 0.2660 inch (0.6706 to 0.6756 cm) diameter. Deburr holes, as necessary.

(3) Separate housing halves and plug counterbores.

(4) Using Metco (item 215, table C-1), plasma flame-spray over-sized holes as outiined in SP No. 5006 in
Appendix E, to the following criterla:

(a) Spray each half separately.

o HEARING
APPROX
CIRCULAR STAKE &
3 PLACES EQUALLY amo UNISON
SPACED 0020 (Typ) NG
0.05
(0051) DIMENSIONS IN ( )
ARE CENTIMETERS.

Figure 5-653. Stacking of Unison Ring Bearing.

- - +
DIMENSIONS IN( ) ARE CENTIMETERS

Figure 5-654. Stacking of Unison Ring Rollers.
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(b) Build up the minimum amount necessary to restore holes to 0.2500 to 0.2506 inch (0.6350 to 0.6365
cm) diameter.

(c) Elongated areas over 0.2650 inch (0.6731 cm) shall be filled in during this operation

(5) Reassemble fairing halves and, using carbide-tipped drill, drill holes through. Machine holes as shown in
figures 5-655 and 5-656.

(6) Dimensionally inspect variable air inlet guide vane as outlined in table 5-194.
g. Cold-straighten bent or distorted vanes (10, figure 5-650) as follows:

(1) Place vane between two wooden forming blocks, contoured to vane airfoil, and apply pressure, using a
C-clamp or vise.

(2) Using fluorescent-penetrant method, Inspect straightened vanes for cracks. Cracks are not permitted.
h. Repair for parts damaged in excess of work requirement {imits.
(1) Cold Working.

(a) Vaneshavingdents in excess of previous limits but not exceeding 1.0 longest dimension and 3/16 inch
depth may be straightened by cold working. Any number of vanes may be straightened providing the dimensional
integrity of frame is maintained or can be repaired per paragraph (1)(a). Repair vanes as follows:

1 Clean assembly inside and out to eliminate any foreign particles that could damage the vanes when
hammered.

2 Place concave side of vanes on contoured dolly with radius slightly smaller than vane. Dolly surface
finish to be polished. Any projected areas extending out from concave side may be driven back by bumping frame
downward with rubber mallet. This causes dolly to exert impact pressure on concave surface.

3 Dents on convex surface may be raised by forcing various shaped knives and blade shaped instru-
ments of soft stainless steel into hallow vane, These tools are also to have polished surface finish to prevent marring
of blade metal. Final working of vane will be to<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>