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| NCREMENTAL CHANGE Rel ease Notification Date: 06/30/2022
SPM 70-49-43 H GH DENSI TY HVOF T-800 ( TRI BALOY) COATI NG

DI SCLAI MER

The Increnmental Changes published by GE Aviation are considered Instructions for
Conti nued Airworthiness. These Increnental Changes, along with the current Manual
revi sion and published Tenporary Revisions, constitute the latest Instructions for
Conti nued Ai rwort hi ness.

GE Desi gnat ed: - CONFI DENTI AL-

The information contained in this docunment is GE proprietary information and is

di sclosed in confidence. It is the property of GE and shall not be used, disclosed to

ot hers or reproduced wi thout the express witten consent of GE, including, but wthout
limtation, it is not to be used in the creation, manufacture, devel opnent, or
derivation of any repairs, nodifications, spare parts, designs, or configuration changes
or to obtain FAA or any other governnent or regulatory approval to do so. If consent is
given for reproduction in whole or in part, this notice and the notice set forth on each
page of this docunment shall appear in any such reproduction in whole or part.

This technical data is considered subject to the Export Adm nistration Regul ati ons (EAR)
pursuant to 15 CFR Parts 730-774. Transfer of this data by any neans to a Non-U. S.

Person, whether in the United States or abroad, wthout the proper U S. Governnent
aut hori zation (e.g., License, exenption, NLR, etc.), is strictly prohibited.

Copyri ght (2022) Ceneral Electric Conpany, U S A

H GHLI GHTS

H GHLI GHT REFERENCE DESCRI PTI ON OF CHANGE

Techni cal Change: Changed Quality Assurance procedure of the Macrohardness. Al so,

sk70-49-43- 340- 424 changed figure references

TASK 70-49-43-340-042
1. Ceneral
A. Tribaloy T-800 material is usually applied by air plasma spray (APS) per TASK 70-49-30- 340-031
Thermal Sprayi ng Cobal t - Mol ybdenum Chromi um Silicon Alloy (Powder) - Tribal oy 800, on surfaces
in the HPT and LPT sections of the engine that are prone to fretting wear. The coating is
normal Iy used for operating tenperatures greater than 1000°F (538°C). This procedure describes
the application of pre-alloyed Tribal oy T-800 powder by the high velocity oxy fuel (HVOF)
process.
B. HVOF spraying is a conbustion process using a suitable fuel gas such as oxygen/ hydrogen
oxygen/ propyl ene or kerosene which is ignited under a pressure of 35-125 psi (242-863 kPa).
Powder is introduced axially or radially into the flanme, nelted, and accel erated onto the
substrate at a velocity of 2000-5000 ft/sec (60690-152400 cps). The deposits that are produced
have a bond strength greater than 9,000 psi (62100 kPa), a density of al nbst 100 percent, and
can be deposited nuch thicker than conventional conbustion or plasna processes. The naterial is
sel f-bonding and is deposited at a rate of 4 to 8 Ibs/hr (1.8 and 3.6 kg/hr). A higher rate of
deposit is possible.
2. Equi pnent .
Subt ask 70-49-43-340-421
A. The equipnent to do high density HVOF spraying consists of the follow ng:
(1) An HVOF gun systemwi th a suitable controller
(2) A gas controller that can deliver up to 1000 SCFH oxygen, 1600 SCFH hydrogen, 300 SCFH
propyl ene, and if required, 800 SCFH air. If liquid fuel is used, an appropriate controller
is required. The unit shall provide gun power control and air delivery rate.
(3) A pressurized powder feeder that can deliver powder between 4-15 | bs/hr (2-7 kg/hr).
(4) Aclean filtered air supply that can deliver up to 800 SCFH
B. Commercially avail abl e equi prent consists of the follow ng:
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Model Addr ess

Jet Kote 2000 Stellite Coatings Deloro Stellite, Inc. Refer to the

Li st of Suppliers in Step 4 of 70-80-00.

Di anond Jet 2600 Hybrid Sul zer Metco, Inc. Refer to the List of Suppliers in

JP-5000

Step 4 of 70-80-00.

Praxai r/ TAFA Concord. Refer to the List of Suppliers
in Step 4 of 70-80-00.

3. Materi al .
Subt ask 70-49-43-340-422
NOTE: Powders may be sieved to nmeet spray requirenments for the equi pnent used.

A

Co- Mo-Cr-Si Powder, HVOF Application C07-047 .

4, Sprayi ng Paraneters.

Subt ask 70-49-43-340-423

A. Starting paraneter sets will be listed in the spray equi prent manuals or are readily avail abl e
fromthe spray equi pment manufacturers or powder suppliers. Mdifications my be necessary for
your | ocation and product application. See sprayability testing per TASK 70-49-00-340- 001,
Thermal Sprayi ng, and TASK 70- 70- 00- 700- 001, Testing and Quality Analysis. Wen the final spray
paranmeter settings are devel oped, all values should be recorded to ensure consistent
achi evenent of high quality coatings. For initial recommendations, see Table 1.
Oxide Ratings - Table 1
Gases Mani fol d Pressure Fl ow Rate (SCFH)
Primary: Oxygen 120+5 psi (82834 kPa) 550+100
Fuel : Hydrogen 120+5 psi (828134 kPa) 1230100
Carrier: Argon 100+5 psi (690+34 kPa) 25-35
Powder Rate: 22+4 grams/ mn
St andof f Di st ance: 6.0£1.0 in. (152425 nm
Traverse Rate: 3.0 - 4.0 in./sec
(76 - 102 nmi sec)
Part Rotation: 200 - 400 fpm (6 - 12 nps)
Thi ckness per Pass: 0.0002 - 0.0010 in.
(0.005 - 0.025 nm)
Part Tenperat ure: 150 - 300°F (66 - 148°C
Wat er Cool i ng:
Water Inlet: 95 - 105°F (35 - 41°Q
Water Qutlet: 125 - 135°F (52 - 57°0Q)
Li ne Pressure: 180+10 psi (124269 kPa)

Maxi mum Substrat e Tenperature:

St eel : 400°F (204°Q)
Titani um 300°F (148°C)
Al um num 300°F (148°Q)

Recomended Thi ckness: 0.0030-0.0300 in. (0.076-0.762 nm.

5. Quality Assurance.

Subt ask 70-49-43-340- 424

A.  Thi ckness.
Measure the coating thickness using a standard fl at-anvil-and-spindle nmicronmeter. The
neasurenent may be nmade on either a coated production part or on a flat test speci nen having a
t hi ckness of at least 0.060 inch (1.52 nmv). Determine coating thickness to the nearest 0.001
inch (0.03 nm at three different |ocations.
B. Appearance.
Vi sual exami nation of the coating shall be in accordance with the follow ng:
(1) Adhesion.
The coating shall exhibit no spalling or lifting.
(2) Coverage.
The coating shall exhibit conplete, uniformcoverage in those areas specified for coating
in the Engi ne/ Shop Manual. Coating is not pernissible in areas other than those specified.
(3) Surface condition.
The coating shall be uniformand free fromcracks, blisters, spatter, chipping, and
fl aki ng.
C. Coating Mcrostructure.
Test specinmens shall be prepared for nicroscopic exam nation, and evaluated in accordance with
TASK 70- 71- 04- 700- 005, Metal | ographi c Eval uati on of Thermal Spray Coatings. Metall ographic
exam nation of the prepared specimen shall be made for uniformty of coating, as well as for
the foll owi ng other conditions:
(1) Del am nati ons.
The coating shall be free of delaminations as defined for nmetallic coatings in TASK
70-71- 04- 700- 005, Metal |l ographi c Eval uati on of Thermal Spray Coati ngs.
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(2) Integrity.

The coating shall show acceptable integrity as defined in TASK 70-71-04-700- 005,

Met al | ogr aphi ¢ Eval uation of Thermal Spray Coati ngs.
(3) Interface Separation.

The coating shall be free of interface separations as defined in TASK 70-71-04- 700- 005,

Met al | ographi ¢ Eval uati on of Thermal Spray Coatings.
(4) Transverse Cracks.

The coating shall be free of transverse cracks as defined for netallic coatings in TASK
70-71-04- 700- 005, Metall ographic Evaluation of Thermal Spray Coatings.

(5) Interface Contanination.

Interface contamination in the coating shall be identified as defined in TASK
70-71- 04- 700- 005, Metal | ographic Eval uation of Thermal Spray Coatings, and then rated per

the guidelines of Table 2.
(6) Oxides and Oxide Clusters.

Oxides in the coating shall be identified as defined in TASK 70-71-04- 700- 005,

Met al | ogr aphi ¢ Eval uation of Thermal Spray Coatings, and then rated as described in the
gui delines of Table 2. The coating shall be free of oxide clusters as defined in TASK
70- 71- 04- 700- 005, Metal | ographi ¢ Eval uation of Thermal Spray Coatings. Oxides shall be

uniformy distributed.
(7) Porosity.

Porosity in the coating shall be classified for size as defined in TASK 70-71-04- 700- 005,
Met al | ographi ¢ Evaluation of Thermal Spray Coatings, and then rated per the guidelines of

Table 2. Porosity shall be uniformy distributed.
(8) Unnelts.

Unnelts in the coating shall be classified for size, shape, and bonding as defined in TASK
70-71-04- 700- 005, Metall ographic Eval uation of Thermal Spray Coatings, and then rated per

the gui delines of Table 2.
D. Tensile.

Tensil e speci nens shall be prepared for tensile bond testing and eval uated in accordance wth
TASK 70-71-01-700-002, Bond Strength Tensile Testing of Thermal Spray Coatings. Tensile bond
strength for this coating at roomtenperature shall be 8,500 psi (58.6 MPa) m ni mum

E. Macr ohar dness

F. M cr ohar dness.

Test specinmens will be prepared for Rockwel|l hardness testing. The specinmen material may be of
a conveni ent size or shape but it should be at least 0.060 inch (1.52 m) thick and of the sane
material as the coated part. The specinen nust be coated with sufficient material to neet the

t hi ckness val ues of the part, the thickness values that are specified in TASK 70-49- 00- 340- 001,
Thermal Spraying, or the thickness requirenents in TASK 70-34-03-220-009, Rockwel| Hardness
Testing and ASTM E- 18 (whi chever results in the nmaxi numthi ckness). The Rockwel | hardness for
this coating shall be 87 mininum based on an average of at |east five readings on a Rockwel
R15N scal e. No individual specinmen shall have a reading of |ess than 85.

Test specinmens will be prepared for mcrohardness testing. Test specinens shall neet a mni num
average hardness DPH (Vickers) 675 using a 300 gram | oad. The specinen shall be prepared and
tested in accordance with TASK 70-34-02-220-008, Vickers Hardness Testing, or ASTM
specification E384. No individual specinen shall have a reading of |ess than 575.

G Bend Test.

The technical requirenent for this test has been deleted and no | onger

when specified in the Engi ne/ Shop Manual

needs to be perforned

Acceptance Limts for Thermal Spray - Table 2

Feature Accept ance Rat i ng Phot ograph Task Conment s
Criteria
Porosity Shall not exceed Figure 51 TASK 70-71-04-700- 005 None
Fi gure 51
i des Shall not exceed Figure 52 TASK 70-71-04-700- 005 None
Fi gure 52
Oxide Clusters None al | owed No figure for TASK 70-71-04-700-005 See definition for
rating ratabl e size
Interface Less than or Figure 7 TASK 70-71-04-700- 005 None
Cont ani na-tion equal to I-2
Interface None al | owed No figure for TASK 70-71-04-700-005 See definition for
Separ at i ons rating ratabl e size
Unnelts Less than or Figure 8 TASK 70-71-04-700- 005 None
equal to P-1
Transverse Cracks None al | owed No figure for TASK 70-71-04-700- 005 None
rating
Del am na-tions None al | owed No figure for TASK 70-71-04-700-005 See definition for
rating ratabl e size
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