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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
sk70-71-01- 700- 022 Techni cal Change: Added consunabl e CO1-136 throughout the procedure.

TASK 70-71-01-700- 002
1. Ceneral.
This procedure describes the nethod, test specinens and special fixtures required for determ ning
the bond tensile strength of thermal spray coatings when specified in the repair or in TASK
70-70- 00- 700- 001, Testing and Quality Analysis. Use this test procedure when specified in the
applicable thermal spray coating procedure. For testing, either a coated tensile button or a coated
tensile loading fixture is pernmitted for tensile evaluation.
2. Equi pnent.
Subt ask 70-71-01-700- 021
A.  Tensile testing machine.
B. Tensile bond test assenbly fixture per Figure 3 or Figure 2.
C. Tensile bond test specinmen per Figure 1.
D. Adapter used for attaching the bond test specinens to the tensile test nmachi ne per Figure 4.
* * * FOR ALL
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Figure 1 Tensile Bond Test Specinen
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NOTES:

1. ASSEMBLED TEST SPECIMERN.
SEE FIGURE 2.
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Figure 3 (Sheet 1) Tensile Bond Test Assenbly Fixture
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Figure 3 (Sheet 2) Tensile Bond Test Assenbly Fixture
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Figure 3 (Sheet 3) Tensile Bond Test Assenbly Fixture
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NOTES:
1.1.000-12 UNF-3A, PITCH DIAMETER
0.9415-0,8459 INCH (23.914-24.025 mm),
MAJOR DIAMETER
0.9866-1.0000 INCH (25.059-25.400 mm),
AND MINOR DIAMETER
0.8978 INCH (22.804 mm) MAXIMUM,
TO FIT BOND TEST SPECIMEN,
2. 0.005 INCH (0.13 mm) CLEARANCE.
3. TO FIT TENSILE TEST MACHINE. 196279100

Figure 4 Universal Adapter for Attaching Bond Test Specinen to Tensile Test Equi pnent
3. Materials.
Subt ask 70-71-01- 700- 022

Mat eri al Consumabl e Nunber
Epoxy Adhesive C01- 100
Adhesive Filmor Liquid C01-103
Q01- 105
C01- 136*
C01- 146
Rel ease Agent Conpound C10-013
Abr asi ve Pad C10-010
C10-117
| NOTE: * When CO1-136 is used, use only Loctite EA 9658. 100 NWG AERO and do not use pri mer.

4, Tensile Bond Test Assenbly Fixture.
Subt ask 70-71-01-700-023

A.  Use the assenbly fixture to align and assenbl e each test speci nen. The test specinmen can be
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either a coated |oading fixture/uncoated |oading fixture pair or a coated test button between
two | oading fixtures. The assenbly fixture nmay be nade of AlISI 300-series stainless steel or an
equi val ent dent-resistant nmaterial. A suitable release agent, such as Cl0-013 , or equival ent,
shoul d be applied to the fixture to prevent adherence of the adhesive. See Figure 3 or Figure 2

5. Tensil e Bond Test Specinen.

Subt ask 70-71-01-700- 024

A

Ei ther test buttons or loading fixtures of the same material or a material having a sinilar
conposition (nickel, iron, cobalt, titaniumbase alloys, etc.) and hardness as the production
part that they represent are used to test the bond strength of thermal spray coatings. Refer to
70- 70- 00- 700- 001, Testing and Quality Analysis, Subtask 70-70-00-700-012 (paragraph 3.), Test
Speci men Material - Table 2, for a cross reference of materials used for test specinens based
on the alloy of the part being repaired. If loading fixtures are chosen for spraying, the
uncoat ed piece of the test specinmen can be made frommaterial other than the production parts
as long as the weight of the loading fixture is sufficient to assure accurate bonding while
using of the gravity bond fixture and the tensile strength of the |oading fixture nateri al
exceeds the value of the coating's to be tested and differences in thernmal expansion is
verified. If buttons are chosen for spraying, the tensile |loading fixtures shown in Figure 1
can be nade froma material other than the production parts. A suggested material is ASI 300
series stainless steel. Alternative materials can be chosen but differences in thernma

expansi on nmust be verified.

The test speci nen should be prepared as follows. See Figure 1

(1) Machine the test specinen (button or |loading fixture) of the sane naterial or a materia
having simlar conposition (nickel, iron, cobalt, titanium base alloys, etc.) and hardness
as the production part to the dinensions shown (see Figure 1). Use at |east three specinens
per production part.

(2) Process the specinens through the sane coating surface preparation and coating application
procedures as the production parts they represent.

(3) Mask the outside dianmeter (OD) surface of the test speci nens, being careful to avoid
maski ng or touching any of the prepared surface. Renpbve all overspray on the OD of the test
speci men after coating.

(4) Mount the test specinens (mninumof three) with the production part in such a way they
will receive the sane application of thermal spray w thout obscuring the part. The coating
must be at least 0.005 inch (0.13 mm) thick, and nust not vary across the surface nore than
0.003 inch (0.08 mm. Methods used to renpbve the coating to obtain the required thickness
uniformty nmust not damage the coating or bond.

(5) If you use test buttons, grit blast both faces of each button with the sane process that
was used to grit blast the part. If you use loading fixture pair, grit blast the one to be
coated with the sane process that was used to grit blast the part. This is usually done in
accordance with TASK 70-49-00-340-013, Thermal Spraying.

6. Assenbly of Test Specinen.

Subt ask 70-71-01-700- 025

A

Prepare the test specinmen as directed in the follow ng paragraphs. Two | oading fixtures are

requi red for each test specimnen.

(1) Git blast the uncoated faces of both |oading fixtures and test buttons using 60-150 nmesh
al um num oxi de grit and the grit blast nmethods in TASK 70-21-04-120- A01, d eaning Method
No. 4 - Dry Abrasive Blast Ceaning. Use a very |low pressure 20 to 40 psi (0.138 to 0.276
MPa) . Degrease each fixture.

NOTE: It is recommended to use gl oves or sone other neans of covering your hands to prevent
transfer of hand oils to the adhesive/bonding surfaces.

(2) The tensile specinens can be prepared using the foll owi ng adhesives listed in Table 1 with
recomrended/ suggested curing cycl es.

(a) Use only filmadhesives C01-103 or C01-136 for materials with a mninumtensile bond
strength requirenent of bel ow 5500 psi (37.9 MPa).

(b) If using a liquid adhesive C01-100 , C01-105 , or C01-146 , apply a uniformlayer of
adhesive to the necessary surfaces. |If using the coated | oading fixture/uncoated
| oading fixture pair, apply the adhesive to both faces of the loading fixtures. If
using the test button, apply the adhesive to both faces of the test button and the
mating faces of the |oading fixtures.

(c) If using the film adhesive C01-103 or C01-136 , cut or punch discs fromthe fil m sheet
that are the sane dianeter as the tensile specinen. Place a disc between the coated
| oadi ng fixture/uncoated |oading fixture pair or on each side of the button between the
uncoat ed | oadi ng fixtures.

NOTE: A suitable releasing agent nmay be applied to the test assenblies and curing fixtures
to prevent adherence of adhesive to those surfaces.

(3) Either a pressure (Figure 3) or gravity (Figure 2) curing fixture may be used for curing of
the assenblies at tenperature if the adhesive used is filmadhesive CO1-103 or C01-136.
Gravity curing fixture (Figure 2) nust be used for curing of the assenblies at tenperature
if the adhesive used is liquid type adhesive C01-100, CO1l-105, or C01-146.

Curing Cycle Requirenments - Table 1

Consunabl e Type Suggest ed* Curing Cycl e** Not es

C01-103

C01-100

Film 350-400°F (177-204°QC) Store in freezer between use to
for 1-3 hours prol ong shelf life.

Li qui d 200- 225°F (93-107°C) None
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C01- 105

C01- 136

C01- 146

for 1-2 hours

Liquid 350-375°F (177-190°C) Store in freezer between use to
for 1-3 hours prol ong shelf life.

Film Supported 300-400°F (149-204°QC) Store in freezer between use to
for 1-3 hours prol ong shelf life.

Liquid 350-375°F (177-190°C) Store in freezer between use to
for 1-3 hours prol ong shelf life.

NOTE: *This is a recommended starting point and can be changed due to manufacturer reconmendations or
low results in the adhesive-only pull test.

NOTE: **Choose a cure tenperature within the range specified, and control that tenperature = 10°F (%

6°C). A higher cure tenperature usually results in a higher tensile strength (for a given
adhesi ve).

(a) An adhesive-only specinen should also be included in the fixture. This will consist of
a specinmen with only adhesive between the two | oading fixtures. This should pull at
10000 psi (68.9 MPa).

NOTE: When using the adhesive-only test specinmen, it is not necessary to apply the "shelf
life control" to the adhesive used for testing in TASK 70-71-01-700-002, Bond Strength
Tensil e Testing of Thermal Spray Coatings. The data gathered on this test specinmen can

be used to nmonitor the cured strength of the adhesive. The adhesive nust be di scarded
as its cured strength approaches the minimumlimt.

(b) For the gravity fixture (Figure 3) alignnment is critical. Inspect the surface of the
grooves in the loading fixtures to insure there are no dents or raised areas that could
prevent proper alignment of the assenblies. Place the |oading fixture threads down into
the fixture followed by either adhesive-button-adhesive-|oading fixture or
adhesi ve-1 oadi ng fixture dependi ng on the choice of specinens for spraying.

(c) For the gravity fixture (Figure 3) an alternate cure angle of 60 degrees + 1 degrees is
permitted in addition to the cure angle of 75 degrees + 1 degrees shown in Figure 3.

(d) For the pressure fixture, prepare the test specinen with the | oading fixtures and
adhesi ve as described earlier and place the assenblies in the fixture of Figure 3.
Tighten the clanping screws to a suggested value of 35-40 Ib in. (4.0 - 4.5 N n) of
torque. This will apply approxi mately 900- 1000 psi (6.2-6.8 MPa) pressure on speci nen.
Check for proper alignnent before curing. The pressure settings are recommended as a
starting point. If the adhesive is continually pulled out between the button/l oading
fixture, a reduction in torque may be necessary. |f adhesive-only specinmens fall bel ow
8000 psi (55.2 MPa), a change in pressure may al so be required.

(4) Cure the assenblies in the fixture at the suggested tine/tenperatures listed in Table 1 or
as recomrended by the nmanufacturer directions. Cure tinme is dependent upon the cure
tenmperature. Other factors affecting curing are size/material of your curing fixture and
tensile fixtures, power/capacity of your oven, etc. Using a thernocouple attached to the
curing fixture or a dummy tensile assenbly is highly recomended.

The curing fixture should cool to a tenperature that allows handling of the materia

wi t hout gl oves before renoving the tensile assenblies fromthe fixture.

(5) After curing, carefully renove any residual adhesive from surfaces adjacent to the bond

area by sanding with 180-grit abrasive paper or cloth or abrasive pads (Cl0-117) and
(C10-010). Mount the test specinmen between centers, and check concentricity and ali gnment
with a dial indicator or conmparator. Check at each loading fixture, 0.125 inch (3.18 nm
fromthe adhesive bond. Runout nust be within 0.015 inch (0.38 nm FIR

NOTE: Care rmust be taken with the abrasive pads to prevent renoval of adhesive from between the

| oadi ng fixtures.

7. Test Procedure.
Subt ask 70-71-01-700-026
A. The tension testing machi ne shall be capable of applying an increasing tensile |load at a
constant rate of 940 to 1100 pounds (4.18 to 4.89 kN) per mnute or at a constant rate of
cross-head travel of 0.030 to 0.050 inch (0.76 to 1.27 m) per mnute. The test specinen shal
be at roomtenperature when tested. Performthe test as foll ows:

(1)

(2)

(3)

(4)

Mount and align the test specinen in the tensile test machine so that no bending or
twisting strain will be exerted on the speci nen. An adapter nust be used for attaching the
bond test specinens to the tensile test nmachine in accordance with Figure 4 or equivalent.
Apply a tensile stress to each test specinen at a constant rate between 1200 and 1400 ps
(8.27 and 9.65 MPa) per minute or at a constant rate of cross-head travel of 0.030 to 0.050
inch (0.76 to 1.27 mm) per mnute until rupture occurs. ASTM C-633 is an acceptabl e test
met hod.
Record rupture points for each of the three (or nore) test specinens. The tensile bond
strength average shall be determined fromthe property values of three coated speci nens
tested. The average shall be cal cul ated using the foll ow ng procedure:
(a) ldentify the highest result as T1, psi (MPa).
(b) Identify the median result as T2, psi (MPa).
(c) ldentify the lowest result as T3, psi (MPa).
(d) Use the identified values of T1, T2, and T3 in the equation showin Figure 5 to

eval uate the speci nens.
Exam ne the rupture-surface of each test button under 20-30 power nmgnification to
determine if the failure is on epoxy or coating break. If a substantial epoxy failure is
present due to a cause such as insufficient curing, retesting may occur if additiona
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buttons are avail abl e.

NOTE: Generally, you should discard a batch of adhesive when tensile tests show that the cured
strength approaches the mnimumlimt. But |ow strength values could be the result of
i ncorrect paranmeters (such as cure time or tenperature). Do not discard a batch of

adhesi ve only because of one bad test. The use of statistical process control
procedures is recomrended to help you decide if tensile test results are false.
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Figure 5 Cal culating Tensile Bond Strength Average
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