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Yittrium (3.1.1) -- 0.005 ( 50 ppm)
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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

Alloy shall be multiple melted. The first melt shall be made by vacuum consumable electrode, nonconsumable electrode,
electron beam cold hearth, or plasma arc cold hearth melting practice. The subsequent melt or melts shall be made under

vacuum using vacuum arc remelting (VAR) practice. Alloy additions are not permitted in the final melt cycle.

3.2.1 The atmosphere for nonconsumable electrode melting shall be vacuum or shall be argon or helium at an absolute
pressure not hjgher than 1000 mm of mercury.

3.2.2 The electrode {ip for nonconsumable electrode melting shall be water-cooled copper.
3.3 Condition
The product shall be sypplied in the following condition:
3.3.1 Bars
Hot finished with or without subsequent cold reduction, duplex annealed, and descaled. A machingd or ground surface is
permitted unless prohibited by purchaser. The product shall be processed to the final thickness/diameter by metallurgical
working operations prigr to any straightening, dimensional sizing er.surface finishing operations. Bar shall not be cut from
plate.

3.3.2 Forgings
Duplex annealed and descaled.

3.3.3  Stock for Forging

As ordered by the forging manufacturer.
3.4 Heat Treatment

Bars and forgings shall be duplex-annealed as follows; pyrometry shall be in accordance with AMS2[750.

3.4.1 Solution Heat Treatment

Heat to a temperature 25 to 50 °F (14 to 28 °C) degrees below the beta transus, determined on each heat of alloy, hold at
the selected temperature within £15 °F (£8 °C) for a time commensurate with section thickness and the heating equipment
and procedure used, and cool at a rate equivalent to an air cool or faster.

3.4.1.1 Betatransus may be determined metallographically or by a differential thermal analyzer.

3.4.2 Stabilization Heat Treatment

Heat to 1100 °F £ 25 (595 °C = 14); hold for not less than 8 hours, and cool at a rate equivalent to air cooling.

3.5 Properties

The product shall conform to the following requirements:
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351

3511

Bars and Forgings

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 strernjgth and reduction of area requirements do not apply to product under. 0,125 inch (3.18 mm) in
nominal diameter.

3.5.1.1.4 Where shqrt transverse properties are determined, long transverse properties-do not nded to be determined.

TABLE 2 - MINIMUM TENSILE PROPERTIES (SEE‘8:2)

Nominal Diameter or Maximum Cross Elongationfin
Least Distance Between Sectional Area Tensile Yield Strenhgth 2 Inches Reduction
Parallel Sidgs Square Inches Strength At 0:2% Offset (50.8 mm)|or of Area
Inch (mm (cm?) ksi (MPa) Kst (MPa) 4D, % %
Up to 3.00 (76.2), incl. 10 (64.5) 130 (896) 120 (827) 10 25
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nd/or elongated primary alpha in a transformed beta matrix with no continugus network of alpha at

hular beta and with no

Except as specified in 3.5.1.3.1, the product shall be free of any oxygen-rich layer (See 8.4), such as alpha case, or other
surface contamination, determined by microscopic examination at not lower than 400X magnification or by other method
agreed upon by purchaser and 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 detrimen

tal to fabrication or performance of parts.
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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.

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 least distance

between parallel sides shall meet Class Al requirements of AMS2631. Product over 1.500 inches (38.10 mm) in nominal
thickness, diameter or Jeast distance between parallel sides shall meet Class A requirements of AMB2631.

3.7 Tolerances

Bars shall conform to gll applicable requirements of AMS2241.

3.8 Production, distiibution, and procurement of metal stock shall comply with*AS6279. This

effective Octobef 1, 2015.

requirement becomes
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ents are acceptance tests and shall be performed on each heat or lot as app

the performance of all
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icable.

4.2.1.1 Composition|(3.1) of eachheat.

4.2.1.2 Hydrogen cgntent (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 qyality of each bar, forging or forging stock as required by 3.6.1.

4.2.1.4 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.
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