~~=and practices recommended, are advisory only. Their use by anyone engaged
yr recommended practice, and no commitment to conform to or be guided by
nittees will not investigate or consider patents which may apply to the subject

9

r
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"'All technical reports, including standards app

y or trade is entirely voluntary. There is no agreement to adhere to any SAE stan
matter. Prospective users of the report are responsible for protecting themselves against liability for infringement of patents.”

’ any technical report. In formulating and approving technical reports, the Board and

.. SAE Technical Board rules provide that:

AT
“in industr
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TITANIUM ALLOY BARS, FORGINGS, AND RINGS
6Al - 6V - 28n
Annealed

1. SCOPE:

1.1 Form: This specification covers a titanium alloy in the form of bars, wire, forgings, flash welded

rings, and

stock for forging or flash welded rings.

1.2 Applicatio1
properties
(399 C).

2. APPLICABI

:  Primarily for parts that do not require heat treatment but requiring/h
in the annealed condition. This alloy exhibits high strength-to-weight raf

gh mechanical
ios up to 750 F

LE DOCUMENTS: The following publications form a part of this' specificaltion to the extent

specified hefrein. The latest issue of Aerospace Material Specifications {AMS) shall 3

cable issue

2.1 SAE Publi

bf other documents shall be as specified in AMS 2350.

ations: Available from Society of Automotive Engineers, Inc., Two Penl

New York,

2.1.1 Aerospac

New York 10001.

e Material Specifications:

AMS 224

AMS 224
AMS 235
AMS 2374
AMS 2804
AMS 7494

2.2 ASTM Pub

- Tolerances, Corrosion and Heat Resistant Steel Bars and Wire
and Titanium and Titanium Alloy Bars and Wire

- Chemical Check Analysis Limits, Titanium and Titanium Alloys

- Standards and Test Methods

- Approval and Control of Critical Forgings

- Identification, Forgings

- Rings, Flash Welded,. Titanium and Titanium Alloys

ications: Available/from American Society for Testing and Materials, 1

Philadelph

ASTM ES8
ASTM E12
ASTM E39

a, Pennsylvania ~19103.

- Tensigon\ Testing of Metallic Materials
D - Chemical Analysis of Titanium Base Alloys
D - Plane-Strain Fracture Toughness of Metallic Materials

pply; the appli-

nsylvania Plaza,

D16 Race Street,

1 7

2.3 Governmer

t—PubticationsTAvaitablefromSuperintendent of-Documents; " Gove e

Washington, D. C. 20402.

2.3.1 Federal Standards:

Federal Test Method Standard No. 151 - Metals; Test Methods

3. TECHNICAL REQUIREMENTS:

3.1 Composition:

t Printing Office,

Shall conform to the following percentages by weight, determined by wet chemical

methods in accordance with ASTM E120, by spectrographic methods in accordance with Federal Test
Method Standard No. 151, Method 112, or by other approved analytical methods.

Copyright 1971

by Society of Automotive Engineers, Inc. Printed in U.S. A,
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3.1.1 Determinafion not required 10T roOULINE acCepLance.

3.1.2 Check Analysis: Composition variations shall meet the requirements of AMS.2249.

3.2

Condition: [The product shall be supplied in the following condition:

Aluminum 5.00 - 6.00

Vanadium 5,00 - 6.00

Tin 1.50 - 2.50

Iron 0.35 -1.00

Copper 0.35-1.00

Carbon - 0.05

Oxygen - 0.20

Nitrogen - 0.04 (400 ppm)
Hydrogen --  0.015 (150 ppm)
Other Elements, total (3.1.1) -~ 0.040

Titanium remainder

.1 Bars: Hot finished, with or without subsequent cold reduction, annealed, and descalled.

.2 Wire: Cold drawn, annealed, and descaled.

.3 Forgings ahd Flash Welded Rings: Annealed and descaled:

.3.1

Flash wglded rings shall not be supplied unless spécified or permitted on purchaser's part drawing.
When sypplied, they shall be manufactured in agcordance with AMS 7498,

.4 Stock for RHorging or Flash Welded Rings: As-ordered by the forging or flash weldefl ring manufac-

turer.

Anmnealing: [Bars, wire, forgings, and flash welded rings shall be annealed by heating in a suitable at-
mosphere to| a temperature within the range 1300 - 1500 F (704.4 - 815.6 C), holding jat the selected

temperature| within +25 F (+14 C).for 2 hr, and cooling as required.

Properties:

.1 Bars, Wire, Forgingsyand Flash Welded Rings:

1.1

Tensile|Propérties: Shall be as specified in Table I, determined in accordance yith ASTM E8 with
the rate] of strain maintained at 0. 003 - 0,007 in. per in. per min. (0.003 - 0. 007 mm/mm/min.)
through|the’vield strength and then increased so as to produce failure in approximately one addi-
tional minute. When a dispute occurs between purchaser and vendor over the yield strength values,
a referee test shall be performed on a machine having a strain rate pacer, using a rate of 0.005 in.
per in. per min. (0.005 mm/mm/min.) through the yield strength and a minimum cross head speed
of 0.10 in. per min. (2.54 mm/min.) above the yield strength.

.1.1.1 Yield strength and reduction of area requirements do not apply to wire under 0.125 in. (3.18 mm)

in diameter.

.1.1.2 Tests in the longitudinal direction are not required if tests in the transverse direction are made.

.4.1.2

.1.3

Microstructure: Shall be essentially that resulting from alpha-beta processing. Microstructure
shall not be cause for rejection unless standards have been agreed upon by purchaser and vendor.

Surface Contamination: Material shall be free of any oxygen enriched layer, such as alpha case, on
other surface contamination.
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3.4.1.4 TFracture Toughness Properties: When specified, the product shall be subject to fracture toughness
testing. ASTM E399 is a recommended method of test for product over 0.5 in. (12.7 mm) in thick-
ness. Method of test and standards for acceptance shall be as agreed upon by purchaser and vendor.

3.4.2 Stock for Forging or Flash Welded Rings: When a sample of stock is forged to a test coupon and heat
treated as in 3.3, specimens taken from the heat treated coupon shall conform to the requirements of
3.4.1.1. I specimens taken from the stock after heat treatment as in 3. 3 conform to the requirements
of 3.4.1.1, the tests shall be accepted as equivalent to tests of a forged coupon.

3.5 Quality: Unless otherwise specified, material shall be produced by multiple melting using consumable
electrode practice; at least one of the melting cycles shall be under vacuum. The product shall be uni-
form in quality and condition, clean, sound, and free from foreign materials and from internal and ex-

ternal imperfections—detrimentat-tofabricatiomrortoperformamceof parts—

3.6 Tolerances: Unless otherwise specified, tolerances for bars and wire shall conform to all applicable
requirements of AMS 2241.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Respondibility for Ingpection: The vendor shall supply all samples and shall be responsible for perform-
ing all fequired tests. Results of such tests shall be reported to the purchaser ag required by 4.5. Pur-
chaser reserves the right to perform such confirmatory tésting as he deems necessary to assure that '
materiall conforms to the requirements of this specification.

4.2 Classifipation of Tests:

4.2.1 Routine Control Tests: Tests of the product to determine conformance to complosition (3. 1) require-
ments jand of bars, wire, forgings, and flash welded rings to determine conformance to condition (3. 2),
tensild properties (3.4. 1.1), microstructure (3.4. 1.2), surface contamination (3. 4. 1.3), and tolerance
(3. 6) gequirements are classified as/routine control tests.

4.2,2 Periodic Control Tests: Tests‘of bars, wire, forgings, and flash welded rings|to determine conform-
ance t¢ fracture toughness requirements (3. 4. 1.4) and of stock for forging and flash welded rings to
demonptrate capability of developing required properties (3. 4.2) are classified §s qualification and/or
periodfc control tests.

4,3 Sampling: Shall be in*accordance with the following; when sampling is on a lot bgsis, a lot shall be all
material of the same nominal size from the same heat processed at the same timeg.

4.3.1 Routing Coentrol Tests:

4.3.1.1 Composition: One sample from each heat except that for hydrogen determinations, one sample from
each lot.

4.3.1.2 Tensile Properties: One sample from bars, wire, and flash welded rings from each lot. The
number, location, and direction of samples from each lot of forgings shall be as agreed upon by pur-
chaser and vendor.

4.3.1.3 Other Requirements: As agreed upon by purchaser and vendor.

4.3.2 Periodic Control Tests: As agreed upon by purchaser and vendor.

4.4 Approval: When specified, approval and control of critical forgings shall be in accordance with
AMS 2375.
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4.5

-

[sV]

-5.1 The vendor of the product shall furnish with each shipment three copies of a report showing the results

Reports:

of tests for chemical composition of each heat in the shipment, the results of tests on each lot to deter-
mine conformance to the hydrogen and tensile property requirements, and a statement that the product
conforms to all other technical requirements of this specification. This report shall include the pur-
chase order number, heat number, material specification number and its revision letter, size, speci-
fic annealing treatment used, and quantity from each heat. If forgings are supplied, the part number
and size of stock used to make the forgings shall also be included.

The vendor of finished or semi-finished parts shall furnish with each shipment three copies of a report
showing the purchase order number, material specification number and its revision letter, contractor
or other direct supplier of material, part number, and quantity., When material for making parts is
produced or purchased by the parts vendor, that vendor shall inspect each lot of matedial to determine
conformance(to the requirements of this specification, and shall include in the report & statement that
the material conforms, or shall include copies of laboratory reports showing the)results of tests to
determine conformance.

Resampling an

d Retesting: If any specimen used in the above tests fails to’meet the sp

ments, dispos
original nonco:

shall be cause
Results of all

PREPARATION

pforming specimen. Failure of any retest specimen todmeet the specified
for rejection of the material represented and no additional testing shall b|
ests shall be reported.

FOR DELIVERY:

Identification:

.1 Bars and Wiz

-1.1 Each straight bar 0.500 in. (12.7 mm):gnd over in diameter or least width of flat sux

marked in 4
heat numbe

legible, shdll be applied using,a’suitable marking fluid whose residue shall contain n

traces of hd
formance a

.1.2 Straight bay
be securely
AMS 4978A

or shall be

.1.3

.2 Forgings: In

.3 Flash Welded Rings and Stock for Forging or Flash Welded Rings: As agreed upon by purchaser and

The product shall be identified as follaws:

fe:

row of characters recurring at intervals not greater than 3 ft (9. 14 mm)
r, and manufacturer's, identification. The characters shall be of such siz

hd shall be sufficiently stable to withstand normal handling.

s and, wire less than 0.500 in. (12.7 mm) in diameter or least width of flj

tion of the product may be based on the testing of three additional specimpns for each

logen bearing compounds, and shall be capable of being removed in hot alkaline cleaning
solution without rubbing. The markings shall have no deleterious effect on the maten

pcified require-

requirements
e permitted.

face shall be
with AMS 4978A,
e as to be clearly
t more than

ial or its per-

1t surface shall

accordance with AMS 2808.

vendor.

Packaging:

The product shall be prepared for shipment in accordance with commercial practice to as-
sure carrier acceptance and safe transportation to the point of delivery. Packaging shall conform to re-

quirements of carrier rules and regulations applicable to the mode of transportation.

heat number, nominal size, and manufacturer's identification and attacHed to each bundle

bundled and identified by a metal or plastic tag embossed with the purchdse order number,
mmmwmmmH

Coiled bars and wire shall be securely bundled and identified by a metal or plastic tag embossed with
the purchase order number, AMS 4978A, heat number, nominal size, and manufacturer's identifica-
tion and attached to each coil or shall be boxed and the box marked with the same information.



https://saenorm.com/api/?name=7b153d0a286c246f13dbaee4e505a26e

