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1. SCOPE:

1.1

1.2

2. APPLICABLE DOCUMENTS:

Form:
This specification covers a titanium alloy in the form of sheet and strip.

Application:

Primarily for parts requiring good formability and strength up to 600°F (315°C). Cerfain processing
procedures apd service conditions may cause these products to become subjectto|stress-corrosion
cracking; ARIP 982 recommends practices to minimize such conditions.

The following publications form a part of this specification to the extent specified herdin. The latest
issue of Aerospace Material Specifications and Aerospace Recommended Practices [shall apply. The

applicable issu¢ of other documents shall be as specified in AMS 2350.

2.1

2.1.1

2.2

SAE Publicat|ons:
Available from SAE, 400 Commonwealth Drive, \Warrendale, PA 15096.

Aerospace Material Specifications:

AMS 2242 | Tolerances, Corrosion andHeat Resistant Steel, Iron Alloy, Titanium| and Titanium
Alloy Sheet, Strip, and Plate
MAM 2242 | Tolerances, Metrig, \€orrosion and heat Resistant Steel, Iron Alloy, Titanium, and
Titanium Alloy Sheet, Strip, and Plate

AMS 2249 | Chemical Cheek Analysis Limits, Titanium and Titanium Alloys
AMS 2350 | Standards,and Test Methods

AMS 2809 | Identification, Titanium and Titanium Alloy Wrought Products

Aerospace Recommended Practices:

ARP 982 rV‘“I I;III;L;I Y Stl UDD'CUI IUD;UII Cldbll\;l Y ;II ‘VAV'IUUuht T;tdl |iun| A”Uy PI "UCtS

ASTM Publications:

Available from American Society for Testing and Materials, 1916 Race Street, Philadelphia, PA
19103.

ASTM ES8 Tension Testing of Metallic Materials
ASTM E120 Chemical Analysis of Titanium and Titanium Alloys
ASTM E290 Semi-Guided Bend Test for Ductility of Metallic Materials
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2.3 U.S. Government Publications:

Available from Commanding Officer, Naval Publications and Forms Center, 5801 Tabor Avenue,
Philadelphia, PA 19120.

2.3.1 Military Standards:
MIL-STD-163  Steel Mill Products, Preparation for Shipment and Storage

3. TECHNICAL REQUIREMENTS:
3.1  Composition:

Shall conform to the following percentages by weight, determined by wet chemical methods in
accordance with ASTM E120 or by spectrochemical or other analyti¢al‘'methods approved by

purchaser:
min max
Manganese 6.5 9.0
Iron - 0.50
Oxygen -- 0.20
Carbon -- 0.08
Nitrogen -- 0.05
Hydrogen -- 0.015
Yttrium -- 0.005 (500 ppm)
Residual Elements, each (3.1.1) 0.10 (150 ppm)
Residual Elements, total (3.1.1) -- 0.40 ( 50 ppm)
Titanium remainder

3.1.1  Determination not requifed for routine acceptance.

3.1.2 Check Analysis: Cemposition variations shall meet the requirements of AMS 2249.

3.2 Condition:

Hot rolled with or without subsequent cold reduction, annealed, descaled, and leveled, having a
surface appearance comparable to a commercial corrosion-resistant steel No. 2D finish.

3.3 Annealing:
The product shall be annealed by heating to 1275°F + 25 (690°C % 15), holding at heat for not less

than 60 minutes, cooling to 1050°F (565°C) or lower at a rate not greater than 300°F (170°C) per hr,
and cooling in air to room temperature.
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3.4

3.4.1

3.4.1

3.4.2

3.4.3

3.4.4

3.4.4

.1 Yield stre

Properties:

The product shall conform to the following requirements:

Tensile Properties: Shall be as follows, determined in accordance with ASTM E8 with the rate of
strain maintained at 0.003 - 0.007 inch/inch/minute (0.003 - 0.007 mm/mm/minute) 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

_pemun&wm%amma&wwm_ioﬁ% inch/inch/
D5 mm/mm/minute) through the yield strength and a minimum cross head speed of

minute (0.0
0.010 inch

-

\

i

than 140,

Bending: The product shall withstand, without evidence of cracking when examin

20X magnif
angle of 10
the product
direction of
results of bg

Microstruct

2.5 mm) per minute above the yield strength:

[ensile Strength, minimum 125,000 psi _A860 MPa
ield Strength at 0.2% Offset, minimum 110,000 psi (760 MPa
Flongation in 2 inches (50 mm), minimum 10%

N00 psi (965 MPa).

cation, bending in accordance with ASTM E290 at room temperature
b degrees around a diameter equalto the bend factor times the nomin

using either V-block, U-channel, or free bend procedure, with axis of
rolling. Only one of these tests will be required in routine inspection. In
end tests using the V-block procedure shall govern:

Bend
Nominal Thickness Factor
Inch Millimetres
Up-to 0.070, incl Up to 1.78, incl 6
Over 0070 to 0.1875 excl Over 1.78 to 4.76 excl 7

Iire;-Shall be essentially that resulting from alpha-beta processing. Mig

not be caus

ngth, determined with axis of specimen parallel to’direction of rolling, shall be not higher

bd at

through an

al thickness of
bend parallel to
case of dispute,

rostructure shall

e“for rejection unless standards for acceptance have been agreed up(

bn by purchaser

and vendor except that continuous network of alpha in the prior beta grain boundaries is not

acceptable.

Surface Contamination: Product shall be free of any oxygen-rich layer, such as alpha case, or any
other surface contamination determined as in 3.4.4.1, 3.4.4.2, or other method agreed upon by
purchaser and vendor.

.1 The bend

test of 3.4.2.

3.4.4.2 Microscopic examination at 100X.
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3.5 Quality:

3.5.1 Alloy shall be multiple melted; at least one of the melting cycles shall be under vacuum. The first
melt shall be made by either consumable electrode, nonconsumable electrode, electron beam, or
plasma melting practice. The subsequent melt or melts shall be made using consumable electrode
practice with no alloy additions permitted in the last consumable electrode melt.

3.5.1.1  The atmosphere for nonconsumable electrode melting shall be vacuum or shall be inert gas at a
pressure pot highpr than 250 mm of mercury.

3.5.1.2 The electrode tip for nonconsumable electrode melting shall be water-cooled-cqpper.

3.5.2 The product, as received by purchaser, shall be uniform in quality and egndition, $ound, and free
from "oil caps” (See 8.2) of depth in excess of the flatness tolerance,ripples, and foreign materials
and from imperfections detrimental to its use.

3.6 Tolerances:
Shall conforn) to the following:

3.6.1  Thickness, Width, Length, and Straightness: All applicable requirements of AMS 2242 or
MAM 2242,

3.6.2 Flatness: Flatness tolerance for product 36:inches (914 mm) and under in width shall be 5% if
nominal thigkness is less than 0.025 ineh*(0.64 mm) and 3% if nominal thickness i$ 0.025 to 0.1875
inch (0.64 tp 4.76 mm), exclusive. Flatness tolerance for product under 0.1875 in¢h (4.76 mm) in
nominal thigkness and over 36 inches (914 mm) wide shall be as agreed upon by| purchaser and
vendor.

3.6.2.1 Flatness s$hall be determined from the expression 100 H/L where "H" is the distance from the
straight egige to the freduct at the point of greatest separation and "L" is the distance between
contact pgints of a\straight edge laid in any direction on the product..

3.6.2.2 Flatness 1olerances do not apply to coiled products.

4. QUALITY ASSURANCE PROVISIONS:
4.1 Responsibility for Inspection:

The vendor of the product shall supply all samples for vendor's tests and shall be responsible for
performing all required tests. Results of such tests shall be reported to the purchaser as required by
4.4. Purchaser reserves the right to sample and to perform any confirmatory testing deemed
necessary to ensure that the product conforms to the requirements of this specification.
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4.2

Classification of Tests:

Tests to determine conformance to all technical requirements of this specification are classified as
acceptance tests and shall be performed on each heat or lot as applicable.

4.3

Sampling:

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

same heat pr,

4.3.1

43.2

43.21

43.2.2

4.4 Reports:

441

442

ocessed at the same time:

Compositio
from each |

Tensile Pro
sample fron

Tensile s
specimen|
specimen|

For V-blo
thickness
when pos
greater th

The vendor
chemical cqa
and surfacs
requiremen
number, AN

The vendor

perty, Bending, Microstructure, and Surface Contamination‘Requireme

[s of this specification. This report shall include the purchase order nu

h each lot.

ecimens from widths 9 inches (230 mm) and overshall be taken with
perpendicular to the direction of rolling; for widths less than 9 inches
s shall be taken with the axis parallel to the'direction of rolling.

tk or U-channel bend tests, specimen_width shall be not less than 10 ti
but not less than 1 inch (25 mm). For'free bend tests, minimum speci
sible, be not less than 10 times the nominal thickness; maximum widt
an 1 inch (25 mm).

of the product shall:furnish with each shipment a report showing the r
mposition of each-heat and for the hydrogen con tent, tensile and ber
contamination.of each lot, and stating that the product conforms to th
IS 4908G, size, and quantity.

of-finished or semi-finished parts shall furnish with each shipment a re

N: One sample from each heat, except that for hydrogen determitiations one sample
Dt obtained after thermal and chemical processing is completed.

nts: At least one

the axis of the
230 mm),

mes the nominal
men width shall,
N need not be

psults of tests for
ding properties,
e other technical
Mmber, heat

port showing the

purchase o

der ni |mhnr, AMS AQDRC‘., contractor or other direct st |pp|inr of materi

hl, part number,

and quantity. When material for making parts is produced or purchased by the parts vendor, that
vendor shall inspect each lot of material to determine conformance to the requirements of this
specification and shall include in the report either a statement that the material conforms or copies
of laboratory reports showing the results of tests to determine conformance.

4.5 Resampling and Retesting:

If any specimen used in the above tests fails to meet the specified requirements, disposition of the
product may be based on the results of testing three additional specimens for each original
nonconforming specimen. Failure of any retest specimen to meet the specified requirements shall be
cause for rejection of the product represented and no additional testing shall be permitted. Results of
all tests shall be reported.



https://saenorm.com/api/?name=86a5f394b287148da1062ed856b7e3bf

