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2.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

AMS2242

AMS2249

AMS2368

AMS2631

AMS2750

AMS2809

ARP982

AS7766

AS4194

AS6279

2.2 ASTM Publicatio

Available from ASTM
Tel: 610-832-9585, ww

ASTM A480/A480M G

ASTM E8/E8M

ASTM E112

ASTM E384

ASTM E539

ASTM E1409

ASTM E1447

ASTM E1941

ASTM E2371

ASTM E2994

Tolerances, Corrosion and Heat Resistant Steel, Iron Alloy, Titanium and Titanium Alloy Sheet, Strip,
and Plate

Chemical Check Analysis Limits, Titanium and Titanium Alloys

Sampling and Testing of Wrought Titanium Raw Material, Except Forgings and Forging Stock

Ultrasonic Inspection, Titanium and Titanium Alloy Bar, Billet, and Plate
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2.3 Definitions

Terms used in AMS are defined in AS7766 and as follows:

2.3.1 OIL CAN

An excess of material in a localized area of a sheet that causes the sheet to buckle in that area. When a sheet is placed on
a flat surface and hand pressure applied to the buckle, the buckle will spring through to the opposite surface or spring up in
another area of the sheet.

2.3.2 Terminology relating to titanium microstructures is presented in AS1814.

2.3.3 Commercial corrosion-resistant steel finishes are defined in ASTM A480/A480M and AS4194.

3. TECHNICAL REQUIREMENTS
3.1 Composition
Shall conform to the percentages by weight shown in Table 1; carbon shall be determined in accordgnce with ASTM E1941,
hydrogen in accordande with ASTM E1447, oxygen and nitrogen in accordance with®ASTM E1409| and other elements in
accordance with ASTM E539, ASTM E2371, or ASTM E2994. Other analytical methods may bg used if acceptable to
the 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

Nitrogen -- 0.05 (500 ppm)
Hydrogen -- 0.015 (150 ppm)
Yttrium (3.1.1) -- 0.005 ( 50 ppm)
Other Elements, each (3.1.1) -- 0.10

Other Elements{ total (3.1.1) -- 0.40

Titanium remainder

3.1.1  Determination ot requireddor routine acceptance.

3.1.2 Check Analysi$

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, nhonconsumable electrode,
electron beam cold hearth, or plasma arc cold hearth melting practice. The subsequent melt or melts shall be made 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 tip for nonconsumable electrode melting shall be water cooled copper.
3.3 Condition

The product shall be supplied in the following condition:


https://saenorm.com/api/?name=c7ca154e981085ce14c5ca53bb12e747

SAE INTERNATIONAL AMS4904 ™E Page 4 of 7

3.3.1  Sheet and Strip

Hot rolled, with or without subsequent cold reduction, solution heat treated, descaled, leveled, and precipitation hardened
(aged), having a surface appearance comparable to a commercial corrosion-resistant steel sheet ASTM No. 2D finish
(see 2.3.3).

3.3.2 Plate

Hot rolled, solution treated, flattened, and precipitation hardened (aged), having a surface appearance comparable to a

commercial corrosion-resistant steel ASTM No. 1 finish (see 2.3.3). Plate product shall be produced using standard industry
practices designed strictly for the production of plate stock to the procured thickness. Bar, billet, forgings, or forging stock

shall not be substituted for plate.

3.4 Heat Treatment

The product shall be s
1650 to 1775 °F (899 ¢
product thickness and
then aged by heating t
Pyrometry shall be in g

3.5 Properties

Product shall conform
3.5.1 Tensile Proper
Shall be as specified in

(0.005 mm/mm/min) a
yield strain.

blution heat treated and aged by heating in a suitable atmosphere to a tempe
the heating equipment and procedure used, and cooling at a rate equivalent

b 900 to 1275 °F £ 15 °F (482 to 691 °C + 8 °C), holding at heat.fer’2 to 8 hq
ccordance with AMS2750.

o the following requirements:
ties
Table 2, determined in accordance with ASTM E8/E8M with the rate of stra

nd maintained within a tolerance of £0@02 in/in/min (£0.002 mm/mm/min) t

Table 2A - Tensile properties, inch/pound units (see 3.5.1.3)

rature within the range

b 968 °C), holding at the selected temperature within £25 °F (+14 °C)fora tilne commensurate with

to a water quench and
urs, and cooling in air.

n set at 0.005 in/in/min
nrough the 0.2% offset

Tensile Yield Strength Elongatign in
Nominal Thickness Strength at 0.2% Offset 2 Inches ¢r 4D
Inches ksi ksi %
Up to 0.032, \incl 160 145 3 (see 3.5.1.1)
Over 0.032 to 0.049;"incl 160 145 4
Over (0.049 to 04875, incl 160 145 5
Over (0.1875 10, 0.750, incl 160 145 8
Over 0.750/ 10 1.000, incl 150 140 6
Over 1.000~t0 2.000, incl 145 135 6
Table 2B - Tensile properties, Sl units (see 3.5.1.3)
Tensile Yield Strength Elongation in
Nominal Thickness Strength at 0.2% Offset 50.8 mm or 4D
mm MPa MPa %
Up to 0.81, incl 1103 1000 3 (see 3.5.1.1)
Over 0.81to01.24, incl 1103 1000 4
Over 1.24t04.76, incl 1103 1000 5
Over 4.76 to 19.05, incl 1103 1000 8
Over 19.05 to 25.40, incl 1034 965 6
Over 25.40 to 50.80, incl 1000 931 6

3.5.1.1

3512
between the

For thickness under 0.025 inch (0.64 mm), elongation values shall be as agreed.

purchaser and producer and reported per 4.4 (see 8.5).

Mechanical property requirements for product outside the size range covered by 1.1 shall be agreed upon
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3.5.1.3 These mechanical properties have been taken from MIL-T-9046 and have not been substantiated by AMS
statistical procedures.

3.5.2 Microstructure

Shall be that structure resulting from processing within the alpha-beta phase field. Microstructure shall conform to 3.5.2.1
or 3.5.2.2 (see 2.3.2).

3.5.2.1 Equiaxed and/or elongated primary alpha in a transformed beta matrix with no continuous network of alpha at
prior beta grain boundaries.

3.5.2.2 Primary alpha in an aged-transformed beta matrix.

3.5.2.3 A microstructure showing a continuous network of alpha in prior beta grain boundaries is not acceptable.

3.5.3 Surface Contamination

The product shall be filee of any oxygen-rich layer, such as alpha case, or other surface contamingtion, determined as in
3.5.3.1 or 3.5.3.2, or other method acceptable to the purchaser (see 8.5).

3.5.3.1  Microscopic examination at 400X minimum.
3.5.3.2 Hardness Difference

A surface hardness mqre than 40 points higher than the subsurface hardness, determined in accordance with ASTM E384
on the Knoop scale using a 200-gram load, being evidence of unacceptable surface contamination.

3.6 Quality
The product, as receiyed by the purchaser, shall be uniform in quality and condition, sound, apd free from “oil cans”
(see 2.3.1) of depth in pxcess of the flatness tolerances; ripples, and foreign materials, and from imperfections detrimental
to usage of the produci.
3.6.1  Ultrasonic Insgection
Plate 0.500 inch (12.7Q0 mm) and over in_nominal thickness shall meet Class A1 requirements of AMS2631.
3.7 Tolerances

In accordance with AMIS2242.

3.8  Production, distr{bution, and procurement of metal stock shall comply with AS6279.

3.9 Exceptions

Any exceptions shall be authorized by the purchaser and reported as in 4.4.2.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for Inspection

The producer of the product shall supply all samples for the producer’s tests and shall be responsible for the performance
of all required tests. The 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

All technical requirements are acceptance tests and shall be performed on each heat or lot as applicable.
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