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THIS REVISION CONTAINS ONLY EDITORIAL CHANGES:
1. SCOPE:

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

1.2 Application: Primarily for parts requiring good)fermabil ity and|strength up
to 600°F (315°C). Certain processing procedures and service conditions may
cause these products to become subject to stress-corrosion cracking; ARP 982
recommends practices to minimize such cofditions.

2. APPLICABLE DOCUMENTS: The followings'publications form a part of| this
specificalion to the extent specified.thérein. The latest issue of| Aerospace
Material Specifications and Aerospace Recommended Practices shall apply. The
applicabl¢ issue of other documents’ shall be as specified in AMS 2350.

2.1 SAE Publications: Available from SAE, 400 Commonwealth Drive, Warrendale,
PA 15096.

2.1.1 Aerospace Material” Specifications:

AMS 2R42 - Tolerances, Corrosion and Heat Resistant Steel, Irogn Alloy,
TJitanium, and Titanium Alloy Sheet, Strip, and Plate

MAM 2242 ><Folerances, Metric, Corrosion and heat Resistant Sfteel, Iron
Alloy, Titanium, and Titanium Alloy Sheet, Strip,|and Plate
AMS 2P49" - Chemical Check Analysis Limits, Titanium and Titanitpm Alloys
AMS 2350 - Standards and Test Metnods

AMS 2809 - Identification, Titanium and Titanium Alloy Wrought Products

2.1.2 Aerospace Recommended Practices:

ARP 982 - Minimizing Stress-Corrosion Cracking in Wrought Titanium Alloy
Products

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

AMS documents are protected under United States and international copyright laws. Reproduction of these documents by any
means is strictly prohibited without the written consent of the publisher.

Copyright 1988 Society of Automotive Engineers, Inc. Printed in U.S.A.
All rights reserved
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2.2 ASTM Publications: Available from American Society for Testing and
Materials, 1916 Race Street, Philadelphia, PA 19103.

ASTM E8 - Tension Testing of Metallic Materials
ASTM EI20 - Chemical Analysis of Titanium and Titanium Alloys
ASTM E290 - Semi-Guided Bend Test for Ductility of Metallic Materials

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 analytical methods appreved by purchaser:

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

3.1.1 Detlermination not’required for routine acceptance.

3.1.2 Che¢ck Analysis: Composition variations shall meet the requifements of
AM$ 2249,

3.2 Condjtion™ Hot rolled with or without subsequent cold reductipn, annealed,

descaled;—s to a
commercial
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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.

3.4 Properties: The product shall conform to the following requirements:

3.4.1

3411

3.4.2

3.4.3

3.4.4

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
additiprat—mintte—When—a—disptute—occturs—be e - and vendor
over |the yield strength values, a referee test shall be perfarmed on a
machine having a strain rate pacer, using a rate of 0.005.ingh/inch/minute
(0.00p mm/mm/minute) through the yield strength and a minimum |cross head
speed of 0.010 inch (2.5 mm) per minute above the yield strength:

e OCC We ot

Teénsile Strength, minimum 125,000 psi (860 MPa)

Yleld Strength at 0.2% Offset, minimum 110,000 psi (760 MPa)
Elongation in 2 inches (50 mm), minimum 10%

Yigld strength, determined with axis of specimen parallel tp direction

of [rolling, shall be not higher than 140,000 psi (965 MPa).

Bendjng: The product shall withstand, without evidence of cragking when
examjned at 20X magnification, bending in accordance with ASTM| E290 at
room| temperature through an angle*of 105 degrees around a diameter equal
to the bend factor times the hominal thickness of the product| using

either V-block, U-channel, orfree bend procedure, with axis of bend
parallel to direction of roMing. Only one of these tests will be
required in routine inspection. In case of dispute, results of bend tests
usingl the V-block precedure shall govern:

Nominal Thickness Bend
Inch Millimetres Factor

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
Micrastructure: Shall be essentially that resulting from alpha-beta

processing. Microstructure shall not be cause for rejection unless
standards for acceptance have been agreed upon 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.



https://saenorm.com/api/?name=dc9f22ea79163a562241ab4d2b2a3017

AMS 4908E

Page 4

3441

3.44.2

The bend test of 3.4.2.

Microscopic examination at 100X.

3.5 Qua

3.5.1
be

lity:

under vacuum. The first melt shall be made by either con

Alloy shall be multiple melted; at least one of the melting cycles shall

sumable

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

Lol L - [l L
ISUTTTapic C©icLlirouc 1T1CTL.

The atmosphere for nonconsumable electrode melting shalb b

The electrode tip for nonconsumable electrode , melting sha

vater-cooled copper.

a)

-

product, as received by purchaser, shall_be uniform in
ndition, sound, and free from "oil cans! (See 8.2) of dept
 flatness tolerance, ripples, and foteign materials and f
berfections detrimental to its use.

ances: Shall conform to the fellowing:

ckness, Width, Length, and “Straightness: All applicable

co
3511
35.1.2
352 Th
co
the
im
3.6 Toler
3.6.1 Th
of
3.6.2 Flg
Wi
an
ex

nominal thickness..and over 36 inches (914 mm) wide shall be

by

3.6.2.1 H
t
g

AMS 2242 or MAM 2242.

tness: Flatness tolerance for product 36 inches (914 mm)
ith shall be 5% if nominal thickness is less than 0.025 inc
i 3% if nominal <thickness is 0.025 to 0.1875 inch (0.64 to
clusive. Flatness tolerance for product under 0.1875 inch

purchaser.and vendor.
latness.shall be determined from the expression 100 H/L v

ne distance from the straight edge to the product at the
reatest separation and "L" is the distance between conta

fraighf ndgn laid _in any direction on the prndllr‘f

vacuum or

bhall be inert gas at a pressure not higher than 250.\mm of mercury.

| be

quality and
h in excess of
rom

requirements

and under in
h (0.64 mm)
4.76 mm),
(4.76 mm) in
hs agreed upon

here "H" is
point of

't points of a

3.6.2.2

Flatness tolerances do not apply to coiled products.
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4. QUALITY ASSURANCE PROVISIONS:

4.1

4.2

4.3

4.3.1

4.3.2

4.3.2.

4.3.2.

4.4 Reports:

4.4.1

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.

Classification of Tests: Tests to determine conformance to all technical
requirements of this specification are classified as acceptance tests and

Sha” be narformad aon aoaach haoat Ar lnat ac annlinahla
PO o—oTT— oo oot ot Ot oto P P rTooioTes

Sampling: Shall be in accordance with the following; a lot shall be all
product ¢f the same nominal size from the same heat processéd-at the same
time:

Composkition: One sample from each heat, except that. for hydrogen
determjnations one sample from each lot obtained(after thermal and
chemiclal processing is completed.

Tensild Property, Bending, Microstructure, and Surface Contamipation
Requirgments: At least one sample from gach lot.

1 Tens|le specimens from widths 9 inches (230 mm) and over shall be taken
with |the axis of the specimen peérpendicular to the direction| of rolling;
for widths less than 9 inches (230 mm), specimens shall be taken with
the faxis parallel to the direction of rolling.

2 For M-block or U-channel-bend tests, specimen width shall be [not less
than| 10 times the nominal’ thickness but not less than 1 inch (25 mm).
For free bend tests, minimum specimen width shall, when possfble, be not
less [than 10 times the nominal thickness; maximum width need hot be
greater than 1 incho(25 mm).

The vegndot,of the product shall furnish with each shipment a re¢port
showing -the” results of tests for chemlcal composmon of each heat and for
; » » ] e
contamlnatlon of each Iot and statlng that the product conforms to the
other technical requirements of this specification. This report shall
include the purchase order number, heat number, AMS 4908E, size, and
guantity.
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