AEROSPACE AMS4958T™ REV.F
InTernaTIoNAL: | MATERIAL SPECIFICATION | issued 1988-04

Revised 2022-11

Superseding AMS4958E

Titanium Alloy, Bars and Rods
3Al -8V -6Cr-4Mo - 4Zr
Consumable Electrode Melted
Solution Heat Treated and Centerless Ground or Peeled and Polished
(Composition similar to UNS R58640)

RATIONALE
AMS4958F results from a Five-Year Review and update of this specification with changes@o-update general agreement
language related to dinauthorized exceptions (3.5.2.1.1, 3.9, 8.4) and update applicable dpcuments (Section 2),
acceptance tests (4.2.1), and ordering information (8.5), and allow the use of the immediate prigr specification revision
(8.3).

1. SCOPE
1.1 Form
This specification covefs a titanium alloy in the form of bars and rodst,00 inch (25.4 mm) and undgr in nominal diameter.

1.2  Application

These products have heen used typically for coil springs-requiring low solid height, high tensile strength, and corrosion
resistance, but usage i$ not limited to such applications.

2. APPLICABLE DOQUMENTS

The issue of the followjng 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 gpecific document issue
is specified. When the |referenced document has been cancelled and no superseding document has been specified, the
last published issue of that documentshall apply.

2.1 SAE Publicationg

Available from SAE Int¢rpational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 874-606-7323 (inside USA
and Canada) or +1 724L776-4970 (outside USA), www.sae.org

AMS2249 Chemical Check Analysis Limits, Titanium and Titanium Alloys
AMS2368 Sampling and Testing of Wrought Titanium Raw Material Except Forgings and Forging Stock
AMS2750 Pyrometry

SAE Executive Standards Committee 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 revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2022 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) . . . pen
Tel:  +1724-776-4970 (outside USA) For more information on this standard, visit

Fax:  724-776-0790 https://www.sae.org/standards/content/AMS4958F/
Email: CustomerService@sae.org
SAE WEB ADDRESS: http://www.sae.org
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AMS2809 Identification, Titanium and Titanium Alloy Wrought Products
AS6279 Standard Practice for Production, Distribution, and Procurement of Metal Stock
AS7766 Terms Used in Aerospace Metals Specifications

2.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM E8/E8M

Tension Testing of Metallic Materials

ASTM E112 Determining Average Grain Size

ASTM E539 Anplysis of Titanium Alloys by Wavelength Dispersive X-Ray Fluorescence -Spgectrometry

ASTM E1409 Determination of Oxygen and Nitrogen in Titanium and Titanium Alloys\by Inerf Gas Fusion

ASTM E1417 Liquid Penetrant Testing

ASTM E1447 Determination of Hydrogen in Titanium and Titanium -Alloys by the Inerf Gas Fusion Thermal
Conductivity/Infrared Detection Method

ASTM E1941 Determination of Carbon in Refractory and Reactive.Metals and Their Alloys by Combustion Analysis

ASTM E2371 Anglysis of Titanium and Titanium Alloys by Direct Current Plasma and Indug¢tively Coupled Plasma
Atgmic Emission Spectrometry (Performance'-Based Test Methodology)

ASTM E2994 Anplysis of Titanium and Titanium~Alloys by Spark Atomic Emission Spectrometry and Glow
Digcharge Atomic Emission Spectrometry (Performance -Based Test Method)

2.3 ASME Publicatio

Available from ASME, §
843-2763 (Mexico), 973

ASME B46.1  Surfac
2.4  Definitions

Terms used in AMS ard

NS

P.O. Box 2900, 22 Law-Drive, Fairfield, NJ 07007-2900, Tel: 800-843-2763 (
-882-1170 (outside'North America), www.asme.org.

b Texture (Sufface Roughness, Waviness and Lay)

defined in AS7766.

).S./Canada), 001-800-

3. TECHNICAL REQUIREMENTS

3.1 Composition

Shall conform to the percentages by weight shown in Table 1; carbon shall be determined in accordance with
ASTM E1941, hydrogen in accordance with ASTM E1447, oxygen and nitrogen in accordance with ASTM E1409, and
other elements in accordance with ASTM E539, ASTM E2371, or ASTM E2994. Other analytical methods may be used if
acceptable to the purchaser.
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Table 1 - Composition

Element Min Max

Aluminum 3.00 4.00

Vanadium 7.50 8.50

Chromium 5.50 6.50

Molybdenum 3.50 4.50

Zirconium 3.50 4.50

Iron -- 0.30

Oxygen -- 0.12

Carbon -- 0.05

Nitrogen -- 0.03

Hydrogen -- 0.030 (300 ppm)

Yttrium (3.1.1) -- 0.005 ( 50 ppm)
[ Other Efements, each (3. 1.1T) = 015

Other Elements, total (3.1.1) -- 0.40

Titanium remainder

3.1.1  Determination not required for routine acceptance.
3.1.2 Check Analysig
Composition variations|shall meet the applicable requirements of AMS2249,
3.2 Melting Practice
Alloy shall be multiple melted. The first melt shall be made by vaetum consumable electrode, nor
electron beam cold hearth, or plasma arc cold hearth melting practice. The subsequent melt or me

vacuum arc remelting (MAR) practice. Alloy additions are notpermitted in the final VAR melt.

3.2.1 The atmosphefe for nonconsumable electrode ‘melting shall be vacuum or shall be arg
absolute pressure not higher than 1000 mm of ;mercury.

3.2.2 The electrode tjp for nonconsumable electrode melting shall be water-cooled copper.
3.3 Condition

Hot rolled, solution hedt treated andseenterless ground or peeled and polished to size with surfa
remove all surface def¢cts and alpha case. In addition, acid pickle with not less than 0.0005 inch
removal may be used. [The solution heat treated product may be cold worked, not exceeding 5% tq
purposes prior to centg¢rless’ grinding or peeling and polishing and surface removal. It shall hav
greater than Ra 63, defermined in accordance with ASME B46.1. Bar shall not be cut from plate.

consumable electrode,
Its shall be made using

bn and/or helium at an

ce removal sufficient to
(12.7 ym) overall stock
tal reduction, for sizing
b a surface texture not

3.4 Heat Treatment

Product shall be solution heat treated by heating to a temperature within the range 1450 to 1600 °F (788 to 871 °C),

holding at the selected temperature within £25 °F (14 °C) for sufficient time for solution heat trea
rate equivalent to an air cool or faster. Pyrometry shall be in accordance with AMS2750.

3.5 Properties

Product shall conform to the following requirements:
3.5.1 As Solution Heat Treated

3.5.1.1  Average Grain Size

Shall be as follows, determined in accordance with ASTM E112:

tment, and cooling at a
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3.5.1.1.1  Product 0.625 Inch (15.88 mm) and Under in Nominal Diameter

ASTM 5 or finer.

3.5.1.1.2  Product Over 0.625 to 1.00 Inch (15.88 to 25.4 mm), Inclusive, in Nominal Diameter
ASTM 3 or finer.

3.5.2 After Aging

Product shall have the following properties after being aged by heating to a temperature within the range 850 to 1050 °F
(454 to 566 °C), holding at the selected temperature within £10 °F (£6 °C) for 6 to 30 hours, and cooling in air.

3.5.2.1 Tensile Properties

Shall be as shown in Tjable 2, determined in accordance with ASTM E8/E8M with the rate of strajn set at 0.005 in/in/min
(0.005 mm/mm/min) apd maintained within a tolerance of £0.002 in/in/min (0.002 mm/mmimin) through the 0.2% offset
yield strain.

Table 2 - Minimum tensile properties

Property Valué
Tensile Strength 180 ksi(1241 MPa)
Elongation in 4D 8%
Reduction of Area 20%

3.5.2.1.1  Mechanica] property requirements for product outside. of the range covered by 1.1| shall be agreed upon
between plirchaser and producer and reported per4:4.2 (see 8.5).

3.6 Quality

Product, as received by purchaser, shall be uniformdn quality and condition, sound, and free from foreign materials and
from imperfections detjmental to usage of the product.

3.6.1  Product shall have a smooth finish _free*from pits and abrasions, shall be cylindrical, clean,|even uniform cast, and
free from kinks| twists, scrapes, splits, and other imperfections.

3.6.2 Bars and rodg shall be nondestructively inspected by fluorescent penetrant inspectign in accordance with
ASTM E1417 gr by electrorhagnetic (eddy current) inspection (see 8.5). Cracks, seams, and other surface defects
are not acceptgble.

3.7 Tolerances

Shall conform to 3.7.1 and 3.7.2.
3.7.1 Diameter
Shall be as shown in Table 3.

Table 3A - Tolerances, inch-pound units

Nominal Diameter Tolerance, Inches
Inches Plus and Minus
Up to 0.032, incl 0.0005
Over 0.032 to 0.042, incl 0.00075
Over 0.042 to 0.312, incl 0.001

Over 0.312 to 1.000, incl 0.0015
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