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Titanium Alloy Powder
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(Composition similar to UNS R56400)

1. SCOPE:
1.1 Form:

This specificgtion covers a titanium alloy in the form of prealloyed powder.
1.2 Application:

This powder has been used typically for compaction into‘fiet or near net shapes anf into forging
stock in the form of billets or preforms, but usage is netdimited to such applications

1.3 Safety - Hazardous Materials:

While the materials, methods, applications, and processes described or referenced in this
specification may involve the use of hazardous materials, this specification does nqt address the
hazards which may be involved in suChjuse. It is the sole responsibility of the user|to ensure
familiarity with the safe and proper use of any hazardous materials and to take necgssary
precautionary measures to ensute‘the health and safety of all personnel involved.

2. APPLICABLE DOCUMENTS:

The issue of the following/documents in effect on the date of the purchase order form)s a part of this
specification to|the extent specified herein. The supplier may work to a subsequent fevision of a
document unlegs-a spe0|f|c document issue is speC|f|ed When the referenced document has been
canceled and nio-stuperseding-document-has-bes of that document
shall apply.

SAE Technical Standards 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.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright © 2003 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email: custsvc@sae.org
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2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001 or www.sae.org.
AMS 2249 Chemical Check Analysis Limits, Titanium and Titanium Alloys

2.2 ASTM Publications:

Available fromASTM _100 Barr Harbor Drive \West Conshohacken PA_19428-29
www.astm.org.

9 or

ASTM B 214| Sieve Analysis of Metal Powders

ASTM B 215| Sampling Finished Lots of Metal Powders

ASTM B 311 Density Determination for Powder Metallurgy (P/M) Materials Confaining Less than
Two Percent Porosity

ASTM B 527| Determination of Tap Density of Metallic Powdefs and Compounds

ASTM E 120| Chemical Analysis of Titanium and TitaniumAlleys

ASTM E 1409 Determination of Oxygen in Titanium and Titanium Alloys by the Inert Gas Fusion
Technique

ASTM E 1447 Determination of Hydrogen in Titaniupacand Titanium Alloys by the |nert Gas Fusion

Thermal Conductivity Method
ASTM E 1742 Radiographic Examination
3. TECHNICAL REQUIREMENTS:

3.1  Composition:
Shall conform to the percentages by weight shown in Table 1. Hydrogen shall be determined in
accordance with ASTM E 1447,0xygen shall be determined in accordance with ASTM E 1409, and
other elements in accordance with ASTM E 120, by spectrochemical methods, or by other analytical

methods accéptable to purchaser. Oxygen shall be determined on the panels of 3.4.3.

TABLE 1 - Composition

Element min max

Aluminum 5.50 6.75

Vanadium 350 450

Oxygen 0.13 0.18

Iron -- 0.30

Carbon -- 0.10

Tin (3.1.1) -- 0.10
Molybdenum (3.1.1) -- 0.10

Copper (3.1.1) -- 0.10

Manganese (3.1.1) -- 0.10

Zirconium -- 0.10

Nitrogen -- 0.04 (400 ppm)
Hydrogen (3.1.2) -- 0.012 (120 ppm)
Residual Elements, total (3.1.3) -- 0.20

Titanium remainder
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3.1.1

Tin plus mo

lybdenum plus copper plus manganese shall not exceed 0.20%.

[3.1.2 Sample size may be as large as 0.35 gram.

3.1.3 Determination not required for routine acceptance.

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

3.2

3.2.1

3.3

3.4

3.4.1

3.4.2

3.4.3

Powder Prod
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Powder Tag

nnneity: \When cpnr\ifind, shall be not less than 60% of the rhnncify \/d

hlue obtained in

3.4.3, determined in accordance with ASTM B 527 or other procedure acceptable to purchaser.

Powder Compaction and Evaluation: A sample, weighing not less than 0.75 pound (340 grams),
from each powder lot shall be hot-compacted using a method which will not contaminate the
powder particles during compaction. Each compacted sample shall have a density, determined in
accordance with ASTM B 311, not less than 0.1594 pounds per cubic inch (4.412 Mg/m?) and shall
be divided into panels or discs totalling not less than 18 square inches (116 cm2) in area with
thickness of 0.200 inch +0.015, -0.025 (5.08 mm, +0.38, -0.64). Panels shall be free of any
deleterious high- or low-density inclusions, except as provided by standards agreed upon by
purchaser and vendor, determined by radiographic examination in accordance with ASTM E 1742.
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3.5 Quality:
The powder, as received by purchaser, shall be uniform in color and quality, dry, free from
agglomerated masses, and free from foreign materials and from imperfections detrimental to its
performance during compaction or in resultant preforms or forgings.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection:

The vendor of powder shall supply all samples for vendor's tests and shall be“fespansible for the
performance pf all required tests. Purchaser reserves the right to sample-and to pgrform any
confirmatory {esting deemed necessary to ensure that the powder confoerms to the specified
requirements

4.2 Classification|of Tests:
All technical requirements are acceptance tests and prepraoduction tests and shall bg¢ performed prior
to or on the injitial shipment of powder to a purchaser, en’each lot, when a change in ingredients and/
or processing requires reapproval as in 4.4.2, and when purchaser deems confirmatory testing to be
required.

4.3 Sampling and Testing:

Shall be in agcordance with ASTM B 215; sufficient powder shall be taken from eagh lot to perform
all required tgsts in duplicate.

4.4 Approval:
4.4.1 The procesges and control procedures, a preproduction sample, or both, whicheVer is specified,

shall be approved by.the cognizant engineering organization before powder for pfoduction parts is
supplied.

442 The Supp“ shallmake no Qignifir\nnt r\hnngnc to ingrndinnfc’ processes, oF controls from those on

which the approval was based, unless the change is approved by the cognizant engineering
organization. A significant change is one which, in the judgment of the cognizant engineering
organization, could affect the properties or performance of the powder.

4.5 Reports:

The vendor of powder shall furnish with each shipment a report showing the results of tests for
chemical composition of each heat and the oxygen and hydrogen content of each lot and stating that
the powder conforms to the other technical requirements. This report shall include the purchase
order number, lot number, AMS 4998C, vendor's product designation, feed material, and quantity.
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