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STR ceaao ITANIUM ALLOYS
Effect of Cleaning Agents on Aircraft Engine Materials
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2.1.1 BAerospace Material Specifications:

AMS 4911 - Titanium Alloy Sheet, Strip, and Plate, 6Al - 4V, Annealed
AMS 4916 - Titanium Alloy Sheet, Strip, and Plate, 83l - 1Mo - 1lv,

Duplex Annealed

SAE Technical Board rules provide that: ““All technical reports, including standards approved and practices recom-
mended, are advisory only. Their use by anyone engaged in industry or trade or their use by governmental agencies
is entirely voluntary. There is no agreement to adhere to any SAE standard or recommended practice, and no com-
mitment to conform to or be guided by any technical report. In formulating and approving technical reports, the
Board and its Committees will not investigate or consider patents which may apply to the subject matter. Prospec-
tive users of the report are responsible for protecting themselves against liability for infringement of patents.”

SAE _rev_iews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled.
SAE invites your written comments and suggestions.
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3.

3.1

PROCEDURE:

sheet.

3.2

testing.

Specimen Fabrication:

Panel Preparation: Test panels having dimensions as in Fig. 1 shall be cut
parallel to the rolling direction from AMS 4911 and AMS 4916 titanium alloy

Specimen edges shall not be deburred or otherwise relieved prior to
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ng 35% by volume 69% nitric acid (42 B&) and 3% by ‘“¥olu
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ng with the convex side of bend zone up. Whité cotton
when handling specimens and the bend zone shall not be
Final U-bend configuration shall be accomplished by
s of the preform together in a vise untdil“the distance
s is reduced to 0.65 in. + 0.05 (1l6.5<mm"+ 1.2) (See F1
cimen shall then be restrained with .sides approximately
g the ends with a clean 1/4 in. (6 mm) diameter corros]
lt with washers. Unplated steelnnuts may be used (See
imen by tightening the bolt until the legs are 0.535 ir

+ 0.12) apart (See Fig. 3);
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ablish acceptability’ of the titanium alloy sheet mater]
se tests, three restrained test specimens of each alloy

With the short specimen axis as the bend axis, the
specimen shall be press formed around a mandrel, nominally 0.56 in.

(14.0 mm) in diameter, in one operation so that an unrestrained preform
angle of approximately 65 deg is obtained (See Fig. 2) .
shall be¢ cleaned by immersing for 15 sec + 5 in an aqueous sold
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between the
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ablish_ Sensitivity of the titanium alloy sheet material

s to stress-

ion attack, wet three restrained test specimens of each alloy in a

on ©£>3% by weight sodium chloride in distilled water,
he\convex side of bend zone down, and test as in 3.3.4

allow to dry

3.3.3

3.3.4

To evaluate the effect of the candidate solution, carry out the
manufacturer's recommended immersion process cycle on three restrained
test specimens of each alloy at the maximum recommended concentration,
allow to dry with the convex side of bend zone down, and test as in 3.3.4.

Heat restrained specimens in a circulating-air furnace in accordance with
method(s) to be specified by purchaser as follows:
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3.3.4.1 Method A: Heat at 900°F + 20 (480°C + 10) for 8 hr + 0.2.

3.3.4.2 Method B: Heat at 500°F + 20 (260°C + 10) for 168 hr + 4.

3.3.4.3 After heating, specimens shall be removed from furnace, allowed tc cool,
and visually inspected for cracks using 20X magnification.

3.4 Preliminary Evaluation: Inspect all of the restrained specimens visually

using 20X magnification.

3.4.1 If crgcks are found on the untreated (control) specimens, tHé

stresg-corrosion test shall be repeated using acceptable,tita
sheet material.

3.4.2 1If no |cracks are found on any restrained specimen,crémove bol
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rinse,l air dry, and inspect metallographically“as in 3.5.
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magnification following appropriate metallographic preparation.

3.6 Metallographic Evaluation:

3.6.1 Detection of cracks on either the tension or compression surfaces of the

untreated (control) specimens shall necessitate repeating the

entire

stress-corrosion test using acceptable titanium alloy sheet material.
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3.6.2 Failure to detect cracks on either the tension or compression surfaces of
the sodium-chloride-solution treated specimens shall require repeating the
entire stress-corrosion test using titanium alloy sheet having a
demonstrated susceptibility to stress-corrosion cracking.

3.6.3 Detection of cracks on either the tension or compression surfaces of any
of the candidate-solution treated specimens shall require repetition of
the stress-corrosion test. Freedom from cracks on all candidate-solution

treated—specimens—cons utes—anacceptance—tes S he—ecandidate
material (provided the requirements of 3.6.1 and 3.6.2 have)been met).
Presgnce of cracks on all candidate-solution treated specimenhs shall be

causqg for rejection.

This recommended practice is under the jurisdiction of AMS Committee "J" (AMCM).
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