e A\erospace AEROSPACE  [SAE| AMs-T-0047A

An SAE international Group
MATE RIAL Issued MAY 2003
SPECIFICATION Cancelled MAY 2006

Superseding AMS-T-9047

Titanium and Titanium Alloy, Bars (Rolled or Forged)
and Reforging Stock, Aircraft Quality

CANCELLATION NOTICE

This specification has been declared “CANCELLED” by the Aerospace Materials Division, SAE, as of
May, 2006 and has been superseded by the applicable AMS specification listed in Figure 1 below. The
requirements of the latest issue of the AMS listed in Figure 1 shall be fulfilled whenever reference is
made to the cancelled AMS-T-9047 for those materials. By this action, AMS-T-9047 will remain listed in
the Numerical Section of the Index of Aerospace Material Specifications, noting that it has been
superseded by the applicable AMS.

Alloys covered by AMS-T-9047 determined to be ‘no longer produced’ are listed in Figure 2. Where
available, similar but not necessarily identical products are listed in Figure 2. However, this listing is
provided for information only and does not constitute authority to substitute these specifications for the
“CANCELLED” products listed in Figure 2.

AMS-T-9047 was a word-for-word translation of MIL-T-9047 that was cancelled on February 10, 2005.

Cancelled AMS specifications are available from SAE.

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 © 2006 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) DOC ume ntS
Fax: 724-776-0790 ]
Email:  custsvc@sae.org Document Sharing Hub
SAE WEB ADDRESS: http:/lwww.sae.org

Full document details: SAE AMST9047A


http://avadocuments2026.com/doc/sae-amst9047a
http://avadocuments2026.com/doc/sae-amst9047a

AMS-T-9047A SAE AMS-T-9047A

SUPERCEDING

TYPE ALLOY CONDITION SPECIFICATION

Commercially Pure CP-70 70 ksi Yield Strength AMS 4921
Titanium

5AI-2.55n Annealed AMS 6900
Alpha Titanium Alloys 5Al-2.55n (ELI) Annealed AMS 6901
8Al-1Mo-1V Duplex Annealed AMS 6910
3Al-2.5V Annealed AMS 6940
Annealed AMS 6931
6AR4V STA AMS 6930
BAl-4V (ELI) Annealed AMS 6932
Alpha-Beta Titanium Annealed AMS 6936
Alloys BAl-8V-2Sn STA AMS 6935
6Al-2Sn-4Zr-2Mo Duplex Annealed AMS 6905
Duplex Annealed AMS 6907
6AI-25n-4/r-6Mo STA AMS 6906
7Al-4Mo Annealed AMS 6915
ST AMS 6920
Beta Titanium Alloys SArovosr e STA AMS 6921
' 13V-11Cr-3Al ST AMS 6925
STA AMS 6926

FIGURE 1 - ALLOYS AND TEMPERS WITH SUPERCEDING AMS SPECIFICATIONS

SIMILAR
TYPE ALLOY CONDITION SPECIFICATION
Alpha Titanium Alloy 6Al-2Cb-1Ta-0.8Mo Annealed None
Alpha-Beta Titanium Alloy 7Al-4Mo STA AMS 4970
ST None
8Mo-8V-2Fe-3Al STA None
Beta Titanium Alloys ST None
11.5Mo-67r-4.55n STA (1000) None
STA (925) None

FIGURE 2 — ALLOYS AND TEMPERS WITHOUT SUPERCEDING SPECIFICATIONS
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NOTICE

This document has been taken directly from U.S. Military Specification MIL-T-9047G, Amendment 2,
and contains only minor editorial and format changes required to bring it into conformance with the
publishing requirements of SAE technical standards. The initial release of this document is intended to
replace MIL-T-9047G, Amendment 2. Any part numbers established by the original specification
remain unchanged.

The original Military Specification was adopted as an SAE standard under the provisions of the SAE
Technical Standards Board (TSB) Rules and Regulations (TSB 001) pertaining to accelerated adoption
of government specifications and standards. TSB rules provide for (a) the publication of portions of
unrevised government specifications and standards without consensus voting at the SAE Committee
level, and (b) the use of the existing government specification or standard format.

Under Department of Defense policies and procedures, any qualification requirements and associated
qualified products lists are mandatory for DOD contracts. Any requirement relating to qualified
products lists (QPL’s) has not been adopted by SAE and is not part of this SAE technical document.
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1.1

1.2

1.3

1.3.1

1. SCOPE:

Scope:

This specification covers aircraft quality, commercially pure titanium and alpha, alpha-beta and beta
titanium alloy rolled or forged bar and reforging stock products.

Classification:

Products shall be of the following compositions, as specified (See 6.2 and Table 9).

Commercially pure titanium

Ti-CP-70
Alpha titanium alloys

Ti-5A1-2.5Sn
Ti-5A1-2.5Sn (ELI)

6Al-2Cb-1Ta-0.8Mo

8Al-1Mo-1V

Alpha-Beta titanium alloy

Ti-3A1-2.5V
Ti-6AI-4V
Ti-6AI-4V (ELI)
Ti-6AI-6V-2Sn

Ti-6Al-2Sn-4Zr-2Mo
Ti-6Al-2Sn-4Zr-6Mo

Ti-7Al-4Mo
Beta titanium alloy

Ti-8Mo-8V-2Fe-3Al

Ti-11.5Mo-6Zr-4.5Sn
Ti-3Al-8V-6Cr-4Mo-4Zr

Ti-13V-11Cr-3Al

Condition:

Bars (6.1.1): Products shall be hot-worked, with or without subsequent cold finishing, and shall be
supplied in one of the following heat treated conditions in accordance with Tables 2, 3 and 4, as

specified (See 6.2).
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1.4 Finish:

shall apply.

AMS 2241
AMS 2249
AMS 2631
AMS 2643

ARP 982

1.3.1 (Continued):

Condition A - Annealed
Condition DA - Duplex annealed.
Condition ST - Solution treated.
Condition STA - Solution treated and aged. (When multiple STA conditions are specified for a
given alloy, as in Table 4, the applicable aging temperature shall be added in
parenthesis as a suffix).

1.3.2 Heat Treatment: Heat treatments shall be accomplished in accordance with MIL-H-81200.
Requirements for heat treatments not listed in this specification shall be as agreed upon by the
user and contractor or producer.

1.3.3 Reforging Stock (6.1.2): Products shall be furnished in the condition ordered by the forging
manufacturer (See 6.2).

Products shall be furnished in the following surface finishes, as ordered (See 6.2). When no surface
finish is specified, Surface Finish | shall apply. When permitted by purchaser, product to be machined
all over may have an oxygen rich layer, provided such layer is removable within the machining

allowance for the part.

1.4.1 Surface Finish I: Ground, machined or otherwise descaled and pickled free of alpha case and
other harmful surface contamination, and suitable for ultrasonic inspection.

1.4.2 Surface Finish II: Centerless ground, machined or otherwise specially prepared surface free of
alpha case and other harmful surface contamination, and suitable for ultrasonic inspection by the
immersion method.

2. APPLICABLE DOCUMENTS:

The issue of the following documents in effect on the date of the purchase order forms a part of this
specification to the extent specified herein. The supplier may work to a subsequent revision of a
document unless a specific document issue is specified. When the referenced document has been
cancelled and no superseding document has been specified, the last published issue of that document

2.1 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale PA 15096-0001 or www.sae.org.

Tolerances - Corrosion and Heat Resistant Steel, Bar and Wire
Chemical Check Analysis Limits - Titanium and Titanium Alloys
Ultrasonic Inspection of Titanium Alloys

Structural Examination of Titanium Alloys, Chemical Etch, Inspection Procedure

Minimizing Stress-Corrosion in Wrought Titanium Alloy Products
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2.2 ASTM Publications:

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or
www.astm.org.

ASTM ES8 Tension Testing of Metallic Materials
ASTM E 120 Chemical Analysis of Titanium and Titanium-Base Alloys
ASTM E 146 Chemical Analysis of Zirconium and Zirconium-Base Alloys

2.3 ANSI Publications:
Available from ANSI, 25 West 43rd Street, New York, NY 10036-8002 or www.ansi.org.
ANSI B46.1  Surface Texture

2.4 U.S. Government Publications:

Available from DODSSP, Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.

MIL-H-81200 Heat Treatment of Titanium and Titanium Alloys
FED-STD-151 Metals; Test Methods

MIL-STD-105 Sampling Procedures and Tables

MIL-STD-129 Marking for Shipment and Storage

3. REQUIREMENTS:
3.1 Material:

Unless otherwise specified (See 6.2), material for products supplied in accordance with this
specification shall be produced using the following melting controls.

3.1.1  Commercially Pure Titanium: Commercially pure titanium shall be electron beam melted or shall be
multiple melted with the last one of the melting cycles under vacuum. When multiple melted, the
first melt shall be made by consumable electrode, nonconsumable electrode, or electron beam
melting practice. The subsequent melt or melts shall be made using consumable electrode practice.

3.1.2 Alloyed Titanium: Alloys of titanium shall be multiple melted under vacuum or inert gas with the last
one of the melting cycles under vacuum. The first melt shall be made by consumable electrode,
nonconsumable electrode, or electron beam 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.

3.1.3 Atmosphere: The atmosphere for nonconsumable electrode melting shall be vacuum or shall be
inert gas at a pressure not higher than 250 mm of mercury.

——Documents

-6- Document Sharing Hub

Full document details: SAE AMST9047A


http://avadocuments2026.com/doc/sae-amst9047a
http://avadocuments2026.com/doc/sae-amst9047a

AMS-T-9047A SAE AMS-T-9047A

3.1.4 Electrode Tip: The electrode tip for nonconsumable electrode melting shall be water cooled
copper.

3.2 Chemical Composition:
The chemical composition, as determined by heat or lot analysis, shall be as specified in Table 1.

3.2.1 Check Analysis: Chemical composition variations shall meet the requirements of AMS 2249.

3.3 Tensile Properties:

3.3.1 Bars:

3.3.1.1  Commercially Pure and Alpha-Titanium Alloys: Tensile properties shall conform to Table 2.

3.3.1.2 Alpha-Beta Titanium Alloys: Tensile properties shall conform to Table 3 for the condition ordered.
If requested, the products shall have the following heat treat response: Products supplied in the
annealed condition shall meet the solution treated and aged (STA) properties specified in Table 3
when heat treated to this condition in accordance with MIL-H-81200, except that composition
6Al-2Sn-4Zr-2Mo shall meet the duplex annealed (DA) properties specified in Table 3 when heat
treated to this condition in accordance with MIL-H-81200.

3.3.1.3 Beta Titanium Alloys: Tensile properties shall conform to Table 4 for the condition ordered. In
addition, the products shall have the following heat treat response: Products supplied in the
solution treated (ST) condition shall meet the solution treated and aged (STA) properties
specified in Table 4 when aged to this condition in accordance with MIL-H-81200.

3.3.2 Reforging Stock: Tensile properties shall be as ordered by the forging manufacturer (See 6.2).

3.4 Heat Treatment:

Products supplied in accordance with this specification shall be heat treated in accordance with
MIL-H-81200.

3.5 Ultrasonic Quality:

3.5.1  Commercially pure, alpha and alpha-beta titanium products: The ultrasonic quality of products
0.500 inch or greater in diameter, thickness or distance between flats shall conform to Table 5,
as applicable.

3.5.1.1 In addition to meeting the requirements of Table 5, products furnished with Surface Finish | shall
be capable of meeting the requirements specified herein for Surface Finish |l when surface
finished in accordance with 1.4.2.

3.5.2 Beta Titanium Alloy Products: When specified (See 6.2), the ultrasonic quality of beta titanium alloy
products shall be as agreed upon by the procuring activity and producer.
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TABLE 1 - Chemical composition, percent by weight. 1/ & 2/

ELEMENTS
Cu | Total Other
H or Si | Elements
Fe C N (max) 0] as (max)
Composition | Al Sn Zr Cb Ta Mo \% Cr 3/ | (max) | (max) 4/ (max) | noted 5/
COMMERCIALLY PURE TITANIUM
CP-70 - - - - - - - - 0.50 | 0.08 | 0.05 | 0.0125| 0.40 - 0.30
ALPHA TITANIUM ALLOY
5AI-2.5Sn 4.50 | 2.00 - - - - - - 0.50 | 0.08 | 0.05 | 0.020 | 0.20 - 0.40
-5.75 |-3.00
5AI-2.5Sn 450 | 2.00 - - - - - - 0.25 | 0.05 | 0.035| 0.0125| 0.12 - 0.30
(ELI) -5.75 |-3.00 6/ 6/ 7]
6AI-2Cb- 5.50 - - 1.50 | 0.50 | 0.50 - - 0.25 | 0.05 | 0.03 | 0.0125| 0.10 - 0.40
1Ta-0.8Mo -6.50 -2.50 |-1.50 [-1.00
8AI-1Mo-1V | 7.35 - - - - 0.75 0.75 - 0.30 | 0.08 | 0.05 | 0.015 | 0.15 - 0.40
8.35 -1.25 |-1.25
ALPHA-BETA TITANIUM ALLOY
3Al-2.5V 2.50 - - - - - 2.00 - 0.30 | 0.05 | 0.02 | 0.015 | 0.12 - 0.40
-3.50 -3.00
6AI-4V 5.50 - - - - - 3.50 - 0.30 | 0.08 | 0.05 | 0.015 | 0.20 - 0.40
-6.75 -4.50
6AI-4V 5.50 - - - - - 3.50 - 0.25 | 0.08 | 0.05 | 0.0125| 0.13 - 0.30
(ELI) -6.50 -4.50
)
BAI-6V-2Sn 5.00 | 1.50 - - - - 5.00 - 0.35| 0.05 | 0.04 | 0.015 | 0.20 8/ 0.30
-6.00 |-2.50 -6.00 -1.00
6AI-2Sn- 5.50 | 1.80 | 3.60 - - 1.80 - - 0.25 | 0.05 | 0.04 | 0.015 | 0.15 9/ 0.30
4Zr-2Mo -6.50 |-2.20 [-4.40 -2.20
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