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3. TECHNICAL REQUIREMENTS:

3.1 Composition: Shall conform to the following percentages by weight, determined by wet chemical

¢  methods in accordance with ASTM E120, by spectrographic methods in accordance with Federal
Test Method Standard No. 151, Method 112, or by other analytical methods approved by pur-
chaser:

min max
Aluminum 5.50 - 6.50
Zirconium 3.50 - 4.50
Fir 5225
Molybdenum 5.50 - 6.50
Iron - 0.15
Oxygen - 0.15
Carbon - 0.04
Nitrogen -- 0.04 (400|ppm)
Hydrogen (3.1.1) -— 0.0125 (125|ppm)
Yttrium 7= 0.005 ( 50|ppm)
Residual Elements, each (3.1.2) S 0.10
Residual Elements, total (3.1.2) - 0.40
Titanium remainder

3.1.1 Hydrogen pontent of forgings may be as high as 0.0150 (150 ppm).
3.1.2 Determinatfion not required for routine acceptafice.

3.1.3 Check Analysis: Composition variations shall meet the requirements of AMS 2249.

3.2 Condition: The product shall be supplied in the following condition :

3.2.1 Bars: Hot|finished, solution and precipitation heat treated, and descaled.
3.2.2 Wire: Cold drawn, solution and precipitation heat treated, and descaled.
3.2.3 Forgings: |Solution and-precipitation heat treated and descaled.

3.2.4 Forging Stpck: (As ordered by the forging manufacturer,

3.3 Heat Treatmdnt’) Bars and forgings with section thickness 0.50 in. (12.5 mm) and over shall be
solution heat treated by heating in a suitable atmosphere to 1500° -~ 1675°F (815° - 915°C), holding
at the selected temperature within * 25°F (% 15°C) for not less than 1 hr, and cooling, at a rate
equivalent to air cool or faster, and precipitation heat treated by heating to 1100°F * 15
(595°C £ 8), holding at heat for 4 - 8 hr, and cooling in air. Heat treatment for section
thicknesses under 0.50 in. (12.5 mm) shall be as agreed upon by purchaser and vendor.

¢ 3.3.1 Water-quenching from the solution heat treatment temperature is prohibited.
3.4 Properties: The product shall conform to the following requirements:

3.4.1 Bars, Wire, and Forgings:

3.4.1.1 Tensile Properties:
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3.4.1.1.1 At Room Temperature: Shall be as specified in Table I, determined in accordance with
ASTM E8 with the rate of strain maintained at 0.003 - 0.007 in. per in. per min. (0.003 -
0.007 (mm/mm)/min.) through the yield strength and then increased so as to produce
failure in approximately one additional minute. When a dispute occurs between purchaser
and vendor over the yield Strength values, a referee test shall be performed on a machine
having a strain rate pacer, using a rate of 0.005 in. per in. per min. (0.005 (mm/mm)/
min.) through the yield strength and a minimum cross head speed of 0.10 in. (2.5 mm) per
min. above the yield strength.

TABLE I
Elongation Reduction
Nominal Diameter or Distance Tensile Yield Strength in 2.in. or 4D of area
Between Parallel Sides Strength at 0.2% Offset %, min %, min
Form Inches psi, min psi, min L T L T
Forgings Up to 3.000, incl 170,000 160,000 10 8 20 15
Bars and Wire Up to 2.500, incl 170,000 160,000 10 8 20 15
Bars Over 2.500 to 3.000, incl 165,000 155,000 8 6 15 12
Bars and
Forgings Over 3.000 to 4.000, incl 160,000 150, 000 8 6 15 12
TABLE I(SI)
Elongation Reduction
Nominal Diameter or Distance Ténsile Yield Strength in 50 mm or D of area
Between Parallel Sides Strength at 0.2% Offset %, min %, min
Form Millimetres MPa, min MPa, min L T L T
Forgings Up to 75.00, incl 1172 1103 10 8 20 15
Bars and Wire Up to 62.50) incl 1172 1103 10 8 20 15
Bars Over 62.50 to ((75.00, incl 1138 1069 8 6 15 12
Bars and
Forgings Over 75.00 to 100. 00, incl 1103 1034 ] 6 15 12
3.4.1.1.2 At 800SF427°C): The product shall meet the requirements of Table 11| determined in
acpordance with ASTM E21; specimens shall be heated to 800°F * 5 (4279C *+ 3), held

at Treat for 20 - 30 min. before testing, and tested at S00°F * 5 (427°C * 3) using strain
rates as specified in 3.4.1,1.1,

TABLE 1I
Nominal Diameter or Distance Tensile Yield Strength  Elongation Reduction
Between Parallel Sides Strength at 0.2% Offset in 2 in. or 4D of area
Form Inches psi, min psi, min %, min %, min
All Up to 4.000, incl 135,000 105,000 10 30
TABLE II (SI)
Nominal Diameter or Distance Tensile Yield Strength  Elongation Reduction
Between Parallel Sides Strength at 0.2% Offset in 50 mm or 4D of area
Form Millimetres MPa, min MPa, min %, min %, min

All Up to 100.00, incl 931 724 10 30
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Tensile properties for bars over 4.000 in. (100.00 mm) in nominal diameter or distance be-
tween parallel sides and for forgings having any section with thickness over 4.000 in.
(100.00 mm) at time of heat treatment shall be as agreed upon by purchaser and vendor.

Yield strength and reduction of area requirements do not apply to wire under 0.125 in.
(3.18 mm) in nominal diameter.

Tensile tests in the longitudinal direction of product over 2-1/2 in. (65mm) in nominal
diameter or section thickness are not required if tests are made in the transverse direction.

Hardness: Shall be 33 - 45 HRC or equivalent, determined in accordance with ASTM E18.

-3 Room-Temperature Notched Stress-Rupture: The product shall meet the following require-

ments; tgsts shall be conducted in accordance with ASTM E292;

.3.1 A test gpecimen machined to the dimensions shown in Fig. 1 and Table(HY¥, maintained at
room temperature while a load sufficient to produce an initial axial stréss of 190,000 psi
(1310 MPa) is applied continuously shall not rupture in less than 5Chours. The initial stress
may be|less than 190,000 psi (1310 MPa) and increased to 190,000)psi (1310 a), based on
the initial diameter at root of notch, in increments of 10,000 psi (69 MPa) at intervals of not
less thgn 5 hours.

Creep Tept at 800°F (427°C): The product shall meet thelfollowing requirements; tests shall be
conducted in accordance with ASTM E139:

.1 A smooth tensile test specimen shall be maintained“at 800°F + 5 (427°C + 3) upder continuously|
applied|axial stress of 95,000 psi (655 MPa). \Time to 0.2% plastic deformatior] shall be not
less thgn 35 hours. If plastic deformation isless than 0.2% after 35 hr, the tlest may be dis-
continued; the amount of plastic deformation in 35 hr shall be reported. Gaulge dimensions
of speclmen and technique used to meaSure creep shall be as agreed upon by |purchaser and
vendor

Microstrupture: Shall be essentially that resulting from alpha-beta processing.| The specific
alpha plup beta microstructure,shall not be cause for rejection unless standardd have been
agreed upon by purchaser and'vendor. Microstructure of forgings shall be cause for rejection
if any arda of the forging exhibits an all-transformed beta microstructure.

Surface (Jontamination:" The product shall be free of any oxygen-enriched layef, such as alpha
case, or ¢ther sunface contamination, determined by microscopic examination.

.1 When permittéd by purchaser, forgings to be machined all over may have an ¢xygen-rich
layer provided such layer is removable within the machining allowance on the|forgings.

Forging Stock: When a sample of stock is forged to a test coupon and heat treated as in 3. 3,
specimens taken from the coupon shall conform to the requirements of 3.4.1.1.1 and 38.4.1.2. If
specimens taken from the stock after heat treatment as in 3.3 conform to the requirements of
3.4.1.1.1 and 3.4.1.2, the tests shall be accepted as equivalent to tests of a forged coupon.

3.5 Quality:

3.5.1 Alloy shall be produced by multiple melting using consumable electrode practice. The final
melting cycle shall be under vacuum.

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

AMS 4981A

requirements of AMS 2241.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

tests and

(]

shall be responsible for performing all required tests. Results of suc

Unless otherwise specified, tolerances for bars and wire shall conform to all applicable

The vendor of the product shall supply all samples for vendor's

h tests shall be

'reported to the purchaser as required by 4.5. Purchaser reserves the right to sample and to

perform such confirmatory testing as he deems necessary to ensure that the product conforms to
the requirements of this specification.

.2 Classification of Tests:

Tests to determine conformance to the following requiremd

.2.1 Acceptgnce Tests:
@  as acce
.2.1.1 Comp

.2.1.2 Roomttemperature tensile properties (3.4.1.1.1), hardness (3/4.1.2), micr
1.5), and surface contamination (3.4.1.6) of each lot of ‘bars, wire, a

0 (3.4.

.2.1.3 Toler
.2.2 Periodig

") periodid
of testi

.2.2.1 Tensile properties at 800°F (427°C) (3.4.1,.1.2), room-temperature notched

propgrties (3.4.1.3), and creep properties at 800°F (427°C) (3.4.1.4) of b
forgings.
.2.2.2 Abilitly of forging stock to develop required properties (3.4.2).

Preprod

btance tests and shall be performed on each heat or lot as applicable:

psition (3.1) of the product.

brices (3.6) of bars and wire.
Tests: Tests to determine conformance to,the following requirementg

ng is specified by purchaser:

uction Tests: Testsyof-forgings to determine conformance to all techn

of this
be perf
or proc
be requ

specification when-AMS 2375 is specified are classified as preproductio
brmed on the fipst-article shipment of a forging to a purchaser, when

ired.

.2.3.1 For d
0

ed, preproduction forgings shall be submitted to the cognizant agency as d
procyring’ agency, the contracting officer, or the request for procurement.

rect UsS. Military procurement of forgings, substantiating test data 4

nts are classified

bstructure
nd forgings.

are classified as

tests and shall be performed at a frequency selected by the vendor ynless frequency

stress-rupture
hrs, wire, and

ical requirements
n tests and shall
a change in material

essing requires reapproval as in 4.4, and when purchaser deems confirmatory testing to

nd, when request-
rected by the

4.3 Sampling:
size from

4.3.1 For Acc

Shall be in accordance with the following; a lot shall be all product of the same nominal

the same heat processed at the same time:

eptance Tests:

4.3.1.1 Composition:

¢

4.3.1.2

Tensile Properties:

At least one sample from bars and wire from each lot.

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

The number, lo-

cation, and orientation of samples from each lot of forgings shall be as agreed upon by pur-
chaser and vendor.

4.3.1.3 Other

Requirements: As agreed upon by purchaser and vendor.

4.3.2 For Periodic Tests and Preproduction Tests:

As agreed upon by purchaser a

nd vendor.
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4.4 Approval:

4.5 Reports:

When specified, approval and control of forgings shall be in accordance with AMS 2375.

4.5.1 The vendor of the product shall furnish with each shipment three copies of a report showing the
results of tests for chemical composition of each heat and the results of tests on each lot to de-
termine conformance to the hydrogen and tensile property requirements and, when performed,
to the periodic test requirements, and stating that the product conforms to the other technical

requireme

nts of this specification.

This report shall include the purchase order number, heat

number, AMS 4981A, specific solution heat treatment temperature used, size, and quantity from

each heat.

If forgings are supplied, the part number and the size and melt sou

used to make the forgings shall also be included.

The vendq
a report s
of materia
chased by
mance to t
the materi
to determi

Resampling

rce of stock

r of finished or semi-finished parts shall furnish with each shipment/f

, part number, and qua}ntity. When material for making parts.is prod
the parts vendor, that vendor shall inspect each lot of matefial to de
he requirements of this specification, and shall include in €he report g
al conforms, or shall include copies of laboratory reports showing the
ne conformance.

ind Retesting: If any specimen used in the above\tests fails to meet t

requirement
specimens fg

b, disposition of the product may be based on.thé results of testing th
r each original nonconforming specimen. Failure of any retest specim

specified requirements shall be cause for rejection of the ‘product represented and

testing shall

PREPARATIO

be permitted. Results of all tests shallbe reported.

N FOR DELIVERY:

Identificationl :

The product shall be identified as follows:

.1 Bars and Wire:

.1.1 Each stn]
shall be
with AM
such siz
shall cor]
hot alk
on the p

Straight

pight bar over 0.500%n. (12.5 mm) in nominal diameter or least width
marked in a row ofcharacters recurring at intervals not greater than
b 4981A, heat ntmber, and manufacturer's identification. The charact
P as to be legible, shall be applied using a suitable marking fluid whosg
tain not me®te than traces of halogen-bearing compounds, and shall be
ine cleaning' solution without rubbing. The markings shall have no de
oducttor its performance and shall be sufficiently stable to withstand

hree copies of

lhowing the purchase order number, AMS 4981A, contractor or other direct supplier

uced or pur-
ermine confor-
statement that

results of tests

he specified

ree additional
en to meet the
no additional

pf flat surface
3 ft (900 mm)
ers shall be of
e residue
removable in
leterious effect
normal

fre—0- 5001, (12-5 mm) and under in nominal diameter or least width of
flat surface shall be securely bundled and identified by a durable tag marked with the pur-
chase order number, AMS 4981A, heat number, nominal size, and manufacturer's identification
and attached to each bundle or shall be boxed and the box marked with the same information.

Coiled bars and wire shall be securely bundled and identified by a durable tag marked with
the purchase order number, AMS 4981A, heat number, nominal size, and manufacturer's

identification and attached to each coil or shall be boxed and the box marked with the same
information.

.2 Forgings:

In accordance with AMS 2808.

.3 Forging St

Packaging:

ock: As agreed upon by purchaser and vendor.
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T AMS 4981A

5.2.1 The product shall be prepared for shipment in accordance with commercial practice and in com-
0 pliance with applicable rules and regulations pertaining to the handling, packaging, and trans-
portation of the product to ensure carrier acceptance and safe delivery. Packaging shall con-

form to carrier rules and regulations applicable to the mode of transportation.

5.2.2 For direct U.S. Military procurement, packaging shall be in accordance with MIL-STD-163,
[/ Level A or Level C, as specified in the request for procurement. Commercial packaging as in
5.2.1 will be acceptable if it meets the requirements of Level C.

6. ACKNOWLEDGMENT: A vendor shall mention this specification number and its revision letter in all
quotations and when acknowledging purchase orders.

7. REJECTIONS: Material not conforming to this specification or to modifications authorized by
purchaser will be enhjanf to vn:jar-fx'r\n -

8. NOTES:

8.1 Marginal Indicia: The phi (#) symbol is used to indicate technical changes from| the previous issue
of this specification.

8.2 For directl U.S. Military procurement, purchase documents should specify not 1dss than the
following:

Title, nunjber, and date of this specification

Form and [size or part number of product desired
Quantity ¢f product desired

Microstrudture standards for acceptance (See 3.4.1.5)
Applicablq level of packaging (See 5.2.2).
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