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AMS2643 Structural Examination of Titanium Alloys, Chemical Etch Inspection

AMS2750 Pyrometry

AMS2808 Identification, Forgings

AMS2809 Identification, Titanium and Titanium Alloy Wrought Products

ARP982 Minimizing Stress-Corrosion Cracking in Wrought Titanium Alloy Products
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Element min max

Aluminum 4.50 5.75

Tin 2.00 3.00

fron = 025

Oxygen -- 0.12

Iron + Oxygen -- 0.32

Carbon -- 0.05

Nitrogen -- 0.035 (350 ppm)
Hydrogen (3.1.2) -- 0.0125 (125 ppm)
Yttrium (3.1.1) -- 0.005 ( 50 ppm)
Other Elements, each (3.1.1) -- 0.05

Other Elements, total (3.1.1) -- 0.30

Titanium remainder



https://saenorm.com/api/?name=478002245951079a0a82e2cf92e167b5

SAE AMSG6901A Page 3 of 7

3.1.1  Determination not required for routine acceptance.

3.1.2 When using ASTM E 1447 for hydrogen determination, sample size may be as large as 0.35 gram.
3.1.3 Check Analysis

Composition variations shall meet the applicable requirements of AMS2249.

3.2 Melting Practice

3.2.1  Alloy shall be multiple melted. The first melt shall be made by consumable electrode, nonconsumable electrode,
electron beam cold hearth, or plasma arc cold hearth melting practice. The subsequent melt or melts shall be
made under v4TUUN USINg vVacuum arc remefting (VAR practice. Affoy additfons are not parmitted in the final melt

cycle.

3.2.1.1 The atmosphere for nonconsumable electrode melting shall be vacuum or shall be @rgon or helium at an
absolute prepsure not higher than 1000 mm of mercury.

3.2.1.2 The electrode tip for nonconsumable electrode melting shall be water-codled copper.
3.3 Condition
The product shall be syipplied in the following condition:
3.3.1 Bars
Hot finished with or without subsequent cold reduction, annealed, and descaled. A machined or ground surface is
permitted unless prohjibited by the purchaser. The product shall be processed to the final [thickness/diameter by
metallurgical working ¢perations prior to any straightening, dimensional sizing or surface finishing operations. Bar shall
not be cut from plate.
3.3.2 Forgings

Annealed and descaled.
3.3.3 Stock for Forging

As ordered by the forging manufacturer.

3.4 Heat Treatment

Bars and forgings shall be annealed at 1300 to 1550 °F (704 to 843 °C) holding at the selected temperature within +25 °F
(14 °C) for a time commensurate with section thickness and the heating equipment and procedure used, and air cooled
at a rate that will produce product meeting the requirements of 3.5. Pyrometry shalll be in accordance with AMS2750.

3.5 Properties

The product shall conform to the following requirements:

3.5.1 Bars and Forgings
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3.5.1.1

Tensile Properties

Shall be as specified in Table 2, determined in accordance with ASTM E 8 / E 8M with the rate of strain set at

0.005 inch/inch/minute (0.005 mm/mm/minute) and maintained within a tolerance of +0.002

(0.002 mm/mm/minute

) through the 0.2% offset yield strain.

inch/inch/minute

3.5.1.1.1 Tensile property requirements apply in both the longitudinal and transverse directions. Transverse tensile
properties of Table 2 apply only to product that a test specimen not less than 2.50 inches (63.5 mm) in length
can be obtained.
3.5.1.1.2 Specimens for the longitudinal requirements in Table 2 shall be taken with the axis of the specimen within
15 degrees of parallel to the grain flow.
3.5.1.1.3 Yield strength and reduction of area requirements do not apply to product under 0145 inches (3.18 mm) in
nominal digmeter.
TABLE 2 - MINIMUM TENSILE PROPERTIES (SEE 8.2)
Nominal Diameter or Least Elongation in Reduction
Distance Begtween Parallel Tensile Yield Strength 2 Inchies(50.8 mm) or of Area
Sides Strength At 0.2% Offset 4D, % %
Inches (mm) ksi (MPa) ksi (MPa) (3.5.1.1.4) (3.5.1.1.4)
Up to 3.00 ([76.20), incl. 100 (689) 90 (620) 10 [8] 25 [20]
Over 3.00 P 4.00 100 (689) 90 (620) 10 [8] 20 [15]
(76.20 to 101.60), incl.
3.5.1.1.4 Values in brackets [ ] apply to the short transverse direction for short transverse dimenjsions of 3.00 inches or
greater. When short transverse properties, @re determined, long transverse properties do not need to be
determinedl.
3.5.1.2  Microstructufe
Microstructure shall bg that resulting from processing within the alpha phase field and shall ¢onsist of equiaxed or
elongated alpha (See §.3).
3.5.1.3 Surface Conftamination
Except as specified in B.5.1.3%1*the product shall be free of any oxygen-rich layer (See 8.4), such g@s alpha case, or other
surface contamination| determined by microscopic examination at not lower than 400X magnificatjon or by other method
agreed upon by purchasérand vendor.

3.5.1.3.1  When permitted by purchaser, product to be machined all over may have an oxygen-rich layer, provided such
layer is removable within the machining allowance on the product.
3.5.1.4  Macrostructure

Product shall be uniform in quality and condition, homogenous, sound, and free from foreign materials and from internal
imperfections detrimental to fabrication or performance of parts.

3.5.2 Forging Stock

When a sample of stock is forged to a test coupon and heat treated as in 3.4, specimens taken from the heat treated

coupon shall conform to the requirements of 3.5.1.1. If specimens taken from the stock after heat treatment as in 3.4
conform to the requirements of 3.5.1.1, the tests shall be accepted as equivalent to tests of a forged coupon.
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3.6 Quality

The product, as received by purchaser, shall be uniform in quality and condition, sound, and free from foreign materials
and from imperfections detrimental to usage of the product.

3.6.1  Ultrasonic Inspection
Product 0.500 inch (12.70 mm) to 1.500 inches (38.10 mm) inclusive in nominal thickness, diameter or between parallel
sides shall meet Class A1 requirements of AMS2631. Product over 1.500 inches (38.10 mm) in nominal thickness,

diameter or between parallel sides shall meet Class A requirements of AMS2631.

3.7 Tolerances

Bars shall conform to gll applicable requirements of AMS2241.
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility fof Inspection

The vendor of the progluct shall supply all samples for vendor's tests and shall,be& responsible for|the performance of all
required tests. Purchaser reserves the right to sample and to perform any confirmatory testing|deemed necessary to
ensure that the producf conforms to the specified requirements.
4.2 Classification of [Tests

4.21 Acceptance Tgsts

The following requirements are acceptance tests and shall be'performed on each heat, lot, or piece as applicable.

4211 Composition|(3.1) of each heat.

4.21.2 Hydrogen co¢ntent (3.1), tensile properties (3.5.1.1), microstructure (3.5.1.2), surface cpntamination (3.5.1.3),
and macrostfucture (3.5.1.4) of each lot of bars and forgings.

4.2.1.3 Ultrasonic gality of each bar{ forging, or forging stock as required by 3.6.1.
4214 Tolerances (3.7) of bars(

4.2.2 Periodic Tests

Ability of forging stocK (3.5.2) to develop specified properties is a periodic test 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 AMS2368 and as follows: A lot shall be all product of the same nominal size from the same
heat processed at the same time.

4.3.1 For Acceptance Tests
4.3.1.1  Composition

At least one sample from each heat, except that for hydrogen determinations, one sample from each lot obtained after all
thermal and chemical processing is completed.
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