@ A = The Engineering Society A

For Ad Mobilit aac | AMS 4932A
o eveneng Mebiy - AEROSPACE
INTERNATIONAL MATERIAL Issued APR 1990

400 Commonwealth Drive, Warrendale, PA 15096-0001 S P E CI F I CATI O N Revised JUL 2002

Superseding AMS 4932

Titanium Alloy Sheet
6Al - 4V
Driver Sheet

(Composition simildr to UNS R56400)

1. SCOPE:
1.1 Form:
This specification covers a titanium alloy in the form of sheet.
1.2 Application:
This materiallhas been used typically for driver sheetused as a consumable manufacturing aid in
superplastic forming of titanium alloy sheet or plate components at 1600 to 1700 °F|(871 to 927 °C),
but usage is pot limited to such applications.
2. APPLICABLE DOCUMENTS:
The issue of the following documents in effect on the date of the purchase order forn|s a part of this
specification to|the extent specified herein. The supplier may work to a subsequent :Evision of a
document unlegs a specific document issue is specified. When the referenced document has been

canceled and no superseding document has been specified, the last published issue ¢f that document
shall apply.

2.1 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001 or www.sae.org.

AMS 2249 Chemical Check Analysis Limits, Titanium and Titanium Alloys

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews 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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All rights reserved. Printed in U.S.A.
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2.2

3.1

3. TECHNICALR

3.1.1

ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or

www.astm.org.

ASTME 8
ASTM E 8M
ASTM E 120

Tension Testing of Metallic Materials

Tension Testing of Metallic Materials (Metric)

Chemical Annlycic of Titanium Allnyc

ASTM E 1409

ASTM E 1447

Composition:

Shall conforn

Determination of Oxygen in Titanium and Titanium Alloys by the dnert Gas Fusion

Technique

Determination of Hydrogen in Titanium and Titanium Alloys\by the
Thermal Conductivity Method

FQUIREMENTS:

nert Gas Fusion

to the percentages by weight shown in Table’1; oxygen shall be detefmined in

accordance with ASTM E 1409, hydrogen in accordance with ASTM E 1447, and other elements
determined by wet chemical methods in accordance with ASTM E 120, by spectrochemical methods,
or by other analytical methods acceptable to purchaser.

TABLE 1 - Composition

Element

min max

Aluminum 5.50 6.75

Vanadium 3.50 4.50

Iron -- 0.30

Oxygen -- 0.20

Carbon -- 0.08

Nitfogen - 0.05 (500 ppm)

Hydrogen (3.1.2) -- 0.02 (200 ppm)
— ResiduatEfements;totat(311) = 040

Titanium remainder

Determination not required for routine acceptance.

[3.1.2 Sample size when using ASTM E 1447 for hydrogen determination may be as large as 0.35 gram.

3.1.3 Check Analysis: Composition variations shall meet the requirements of AMS 2249.
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3.2 Melting Practice:

Alloy shall be multiple melted; melting cycle(s) prior to the final melting cycle shall be made using
consumable electrode, nonconsumable electrode, electron beam, or plasma arc melting practice(s).
The final melting cycle shall be made under vacuum using consumable electrode practice with no
alloy additions permitted.

3.2.1 The atmosphere for nonconsumable electrode mnlfing shall be vacuum or shall be inert gas ata
pressure nat higher than 1000 mm of mercury.

3.2.2 The electrofe tip for nonconsumable electrode melting shall be water-coaoled copper.
3.3 Condition:

Hot rolled, flattened, descaled, and, if required, pickled. Sheet may be supplied anpealed or as-
rolled, at venglor’s option.

3.4 Properties:
Shall conform to the following requirements:

3.4.1 Tensile Properties: Shall be as shown in Table 2, determined in accordance with ASTM E 8 or
ASTM E 8M with the rate of strain maintained at 0.003 to 0.007 inch/inch/minute {(0.003 to 0.007

mm/mm/mipute) through the yield strength and then increased so as to produce fgilure in
approximately one additional minute:

TABLE 2 - Minimum Tensile Properties

Property Value
Tensile Strength 134 ksi (924 MPa)
Yield Strength at 0.2% Offset 126 ksi (869 MPa)
Elongation in 2 Inches (50 8 mm) K%

3.4.1.1 Tensile properties shall be determined in the transverse direction.

3.4.1.2 Sheet shall not be rejected on the basis of tensile properties if all other technical requirements
are met.

3.4.2 Microstructure: Shall be the structure resulting from processing within the alpha-beta phase field.
Microstructure shall conform to 3.4.2.1 or 3.4.2.2.

3.4.2.1 Equiaxed and/or elongated primary alpha in a transformed beta matrix with no continuous
network of alpha at prior beta grain boundaries.
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3.4.2.2 Essentially complete field of equiaxed and/or elongated alpha with or without intergranular beta
and no continuous network of alpha at prior grain boundaries.

3.4.3 Surface Contamination: Sheet shall be free of any oxygen-rich layer, such as alpha case, or other
surface contamination, determined by microscopic examination at 400X or other method
acceptable to purchaser.

3.5 Quality:

Sheet, as recgived by purchaser, shall be uniform in quality and condition, sound; gnd free from
foreign materjals and from imperfections detrimental to usage of the product.

3.6 Tolerances:
Shall conform to the following:

3.6.1 Length and|Width: -0, +1/4 inch (-0, +6.4 mm).

3.6.2 Thickness: 0, +0.013 inch (-0, +0.33 mm).

3.6.3 Flatness: Shall not deviate more than 3% for sheget 36 inches (914 mm) and under|in width, and not
more than %% for sheet over 36 inches (914 mm) in width.

4. QUALITY ASSURANCE PROVISIONS:
4.1 Responsibility for Inspection:
The vendor of sheet shall supply’all samples for vendor's tests and shall be respongible for the
performance pf all requireditests. Purchaser reserves the right to sample and to pgrform any
confirmatory festing deemed necessary to ensure that the sheet conforms to the specified

requirements

4.2 Classification|of Tests:

4.2.1 Acceptance Tests: Composition (3.1), surface contamination (3.4.3), and tolerances (3.6) are
acceptance tests and shall be performed on each heat or lot as applicable.

4.2.2 Periodic Tests: Tensile properties (3.4.1) and microstructure (3.4.2) are periodic tests and shall be
performed at a frequency selected by the vendor unless frequency of testing is specified by
purchaser.

4.3 Sampling and Testing:
Shall be in accordance with the following; a lot shall be all sheet from the same heat processed at the

same time; a heat shall be the consumable electrode remelted ingots produced from alloy originally
melted as a single furnace charge.
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