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Table 1 - Composition

Element min max

Aluminum 5.50 6.75

Vanadium 3.50 4.50

Iron -- 0.30

Oxygen -- 0.20

Carbon -- 0.10

Nitrogen -- 0.05 (500 ppm)
Hydrogen -- 0.0125 (125 ppm)
Yttrium (3.1.3) -- 0.005 ( 50 ppm)
Other Elements, each (3.1.1) -- 0.10

Other Elements, total (3.1.1) -- 0.40

Titanium remainder



http://www.sae.org/
http://www.astm.org/
http://www.astm.org/Standards/E539.htm
https://saenorm.com/api/?name=7860e1ecc88a4636d9484700d4e255ee

SAE INTERNATIONAL AMS4920F Page 3 of 6

3.1.1 Determination not required for routine acceptance.
3.1.2 Check Analysis

Composition variations shall meet the applicable requirements of AMS2249. Variation over maximum is not permitted for
yttrium.

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 and/or helium at an
absolute pressure not higher than 1000 mm of mercury.

3.2.2 The electrode tlp for nonconsumable electrode melting shall be water-cooled copper.
3.3 Condition
The product shall be sypplied in the following condition:
3.3.1 Forgings
Annealed and descaled.
3.3.2 Forging Stock
As ordered by the forgipg manufacturer.
3.4 Annealing
Forgings shall be annejled by heating to a temperature within the range 1300 to 1400 °F (704 to[760 °C), holding at the
selected temperature within +25 °F (14 °C) for & time commensurate with section thickness and| the heating equipment
and procedure used, apd cooling at a rate that will produce forgings meeting the requirements of 3]5.1. Pyrometry shall be
in accordance with AM$2750.
3.5 Properties

The product shall confgrm to the fellowing requirements:

3.5.1 Forgings

3.5.1.1 Tensile Propétties

Forgings, 6.000 inches (152.40 mm) and under in cross-sectional thickness, shall have the properties shown in Table 2,
determined in accordance with ASTM E8 / E8M on specimens as in 4.3.1.2 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 inch/inch/minute
(0.002 mm/mm/minute) through the 0.2% offset yield strain.

Table 2 - Minimum tensile properties

Property Value
Tensile Strength 130 ksi (896 MPa)
Yield Strength at 0.2% Offset 120 ksi (827 MPa)
Elongation in 4D 8%
Reduction of Area 15%

3.5.1.1.1  Mechanical property requirements for product outside the range covered by 3.5.1.1 shall be agreed upon
between purchaser and producer.
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3.5.1.2 Microstructure

Shall be that structure resulting from alpha-beta or beta processing, as specified by purchaser (See 8.7). When no
structure is specified, alpha-beta processing shall be performed. Standards for acceptance shall be as agreed upon by
purchaser and producer.

3.5.1.3 Surface Contamination
Except as permitted by 3.5.1.3.1, forgings shall be free of any oxygen-rich layer (See 8.2), such as alpha case, or other
surface contamination, determined by microscopic examination at not lower than 400X magnification or by other method

acceptable to purchaser.

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

3.5.2 Forging Stock
When a sample of stopk is forged to a test coupon and heat treated as in 3.4, specimens taken from the heat treated
coupon shall conform o 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 forgeq coupon.

3.6  Quality

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

3.6.1 Grain flow of die forgings, except in areas which contain flash-line end grain, shall follow th¢ general contour of the
forgings showing no evidence of reentrant grain flow.

3.7 Production, distripution, and procurement of metal-stock shall comply with AS6279. Thig requirement becomes
effective August 01, 2016.

4. QUALITY ASSURANCE PROVISIONS
4.1 Responsibility forf Inspection

The producer of the prpduct shall supply-all samples for producer'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 product|conforms-to{Specified requirements.

4.2 Classification of Tests

4.2.1 Acceptance Tekts

The following requirements are acceptance tests and shall be performed on each heat or lot as applicable:
4.2.1.1 Composition (3.1) of each heat.

4.2.1.2 Hydrogen content (3.1), tensile properties (3.5.1.1), microstructure (3.5.1.2), and surface contamination (3.5.1.3)
of each lot of forgings.

4.2.2 Periodic Tests

Tests for ability of forging stock to develop required properties (3.5.2) are periodic tests and shall be performed at a
frequency selected by the producer unless frequency of testing is specified by purchaser.
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