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Table 1 - Composition

Element Min Max

Aluminum 7.35 8.35

Molybdenum 0.75 1.25

Vanadium 0.75 1.25

Iron -- 0.30

Oxygen -- 0.12

Carbon -- 0.08

Nitrogen -- 0.05 (500 ppm)
Hydrogen -- 0.0150 (150 ppm)
Yttrium (3.1.1) -- 0.0050 ( 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 required for routine acceptance.
3.1.2 Check Analysi$
Composition variationg shall meet the applicable requirements of AMS2249.
3.2 Melting Practice
Alloy shall be multiple melted. The first melt shall be made by vacuum.¢onsumable electrode, nonconsumable electrode,
electron beam cold hegrth, or plasma arc cold hearth melting practice. The subsequent melt or melfs shall be made under

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

3.2.1 The atmosphete for nonconsumable electrode melting:shall be vacuum or shall be inert gas @t a pressure not higher
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 s@ipplied in the following*condition:
3.3.1  Bars, Tubes, and Shapes

Extruded, solution heaf treated;stabilized, and descaled.

3.3.2 Flash Welded Rings

Solution heat treated and stabilized. Flash welded rings shall not be supplied, unless specified or permitted on purchaser's
part drawing. When supplied, rings shall be manufactured in accordance with AMS7498.

3.3.3 Stock for Flash Welded Rings
As ordered by the flash welded ring manufacturer.
3.4 Heat Treatment

Bars, tubes, shapes, and flash welded rings shall be heat treated as follows; pyrometry shall be in accordance with
AMS2750:

3.4.1 Solution Heat Treatment

Heat to a temperature within the range 1800 to 1850 °F (982 to 1010 °C), hold at the selected temperature within +25 °F
(14 °C) for 1 hour = 0.1 hour, and cool at a rate equivalent to an air cool or faster.
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3.4.2 Stabilization Heat Treatment

Heat to a temperature within the range 1050 to 1150 °F (566 to 621 °C), hold at the selected temperature within +15 °F
(8 °C) for not less than 8 hours, and cool in air.

3.5 Properties

The product shall conform to the following requirements:
3.5.1 Bars, Tubes, Shapes, and Flash Welded Rings
3.5.1.1 Tensile Properties

Shall be as follows for product 4.000 in? (25.81 cm?) and under in cross-sectional area.

3.5.1.1.1 At Room Tlemperature
Shall be as specified ip Table 2 and 3.5.1.1.3, determined in accordance with ASTM E8/E8M with the rate of strain set at
0.005 in/in/min (0.005 mm/mm/min) and maintained within a tolerance of £0.002 in/in/min-(0.002 mm/mm/min) through the
0.2% offset yield strain

Table 2A - Minimum tensile properties, inch/pound units

Nominal Tensile Yield Strength at Elongation in Reduction
Cross-Sectional|Area Strength 0.2% Offset 2 Inches or 4D of Area
Square Inch¢s ksi ksi % %
Up to 2.500,| excl 130 120 10 20
2.500 to 4.000)incl 125 115 10 20

Table 2B - Minimum tensile properties, Sl units

Nominal Tensile Yield Strength at Elongation in Reduction
Cross-Sectional|Area Strength 0.2% Offset 50.8 mm or 4D of Area
Square Centimeters MPa MPa % %

Up to 16.13] excl 896 827 10 20
16.13 to 25.81} incl 862 793 10 20

3.5.1.1.2 At800 °F (427 °C)

Shall be as specified|in Tablex3” and 3.5.1.1.3, determined in accordance with ASTM E21 on| specimens heated to
800 °F + 5 °F (427 °C £ 3 °C); held at heat for 20 to 30 minutes before testing, and tested at 800 °F[+ 5 °F (427 °C + 3 °C).

Table 34 - Mini i ies, inchy { uni

Nominal Tensile Yield Strength at Elongation in Reduction
Cross-Sectional Area Strength 0.2% Offset 2 Inches or 4D of Area
Square Inches ksi ksi % %
Up to 2.500, excl 90 70 10 25

2.500 to 4.000, incl 80 60 10 25
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Table 3B - Minimum tensile properties, Sl units
Nominal Tensile Yield Strength at Elongation in Reduction
Cross-Sectional Area Strength 0.2% Offset 50.8 mm or 4D of Area
Square Centimeters MPa MPa % %
Up to 16.13, excl 621 483 10 25
16.13 t0 25.81, incl 552 414 10 25

3.5.1.1.3

flash welded rings tested in the circumferential direction.

3.5.1.14

between purchaser and producer and reported per 4.4.2.

The requirements of Tables 2 and 3 apply to bars, rods, and shapes tested in the longitudinal direction and to

Mechanical property requirements for product outside the size range covered by 1.1 shall be agreed upon

3.5.1.2 Microstructu

[€

Shall be that structure fesulting from processing within the alpha-beta phase field. Microstructure shall conform to 3.5.1.2.1.

3.5.1.21
prior beta

3.5.1.3 Surface Con|

Except as specified in
surface contamination
agreed upon by purcha

3.5.1.3.1
(see 8.2) p

3.5.2  Stock for Flash
A sample of stock hea

3.6 Quality

jrain boundaries.
tamination
3.5.1.3.1, the product shall be free of any oxygen-rich layer (see 8.2), such

determined by microscopic examination at not lower than 400X magnifig
ser and producer (see 8.8).

When permitted by purchaser, flash welded ringssto be machined all over may hav

rovided such layer is removable withinthe machining allowance for the part.
Welded Rings

treated as in 3.4 shall conform to the requirements of 3.5.1.1.

Equiaxed @nd/or elongated primary alpha in a transformed beta matrix with(ho continugus network of alpha at

bs alpha case, or other
ation or other method

b an oxygen-rich layer

The product, as received by purchaser, shall be uniform in quality and condition, sound, and free froin foreign materials and

from imperfections det
3.7 Tolerances

Extrusions shall confor

imental to usage of the product.

m.toall applicable requirements of AMS2245.

3.8 Production, distribution, and procurement of metal stock shall comply with AS6279.

3.9 Exceptions

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

4. QUALITY ASSURANCE PROVISIONS

41

Responsibility for Inspection

The producer of the product 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.
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4.2 Classification of Tests

4.2.1

Acceptance Tests

The following requirements are acceptance tests and shall be performed on each heat or lot as applicable:

4211 Composition
421.2

flash welded
4213
4.2.2 Periodic Tests

(3.1) of each heat and hydrogen content of each lot.

rings.

Tolerance (3.7) of extrusions.

Room-temperature tensile properties (3.5.1.1.1) and surface contamination (3.5.1.3) of each lot of extrusions and

The following requirer]\ents are periodic tests and shall be performed at a frequency selectedH

frequency of testing is
4.2.21 Tensile prop
4.2.2.2 Ability of sto
4.3 Sampling and Te

Shall be in accordance
heat, processed at the

4.3.1 For Acceptanc]

4.3.1.1  Composition

One sample from eacl
chemical processing is

4.3.1.2 Room-Temp|
At least one sample frg
4.4 Reports

441 The producer s

in the case of 1

specified by purchaser:

brties at 800 °F (427 °C) (3.5.1.1.2).

Lk for flash welded rings (3.5.2) to develop required properties.
sting

with AMS2368 and as follows; a lot shall be all product of the same nomi
same time, and solution and stabilization heattreated in the same heat treat

e Tests

n heat, except for hydrogen. determinations one sample from each lot obtg
completed.

erature Tensile Properties and Surface Contamination

m each lot.

hall farnish a report showing the producer name, country where the metal wa
hetal’processed by multiple melting operations), results of tests for compositi

y the producer unless

hal size from the same
batch.

ined after thermal and

5 melted (i.e., final melt
bn of each heat and for

the hydrogen

ontent and room-temperature tensile properties of each lot. and stating that

e product conforms to

the other technical requirements of this specification. This report shall include the purchase order number, heat and
lot numbers, AMS4933G, product form, size, part number (if applicable), specific heat treatment used, and quantity.

442

When material produced to this specification is beyond the sizes allowed in the scope or tables, or other exceptions

are taken to the technical requirements listed in Section 3 (see 5.1.1), the report shall contain a statement "This
material is certified as AMS4933G(EXC) because of the following exceptions:" and the specific exceptions shall be

listed.
4.5 Resampling and

Shall be in accordance

Retesting

with AMS2368.
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