INTERNATIONAL®

ARP982™

AEROSPACE

REV.D

RECOMMENDED PRACTICE

Issued 1967-11
Revised 2007-12
Reaffirmed 2020-09
Superseding ARP982C

Minimizing Stress-Corrosion Cracking in Wrought Titanium Alloy Products

RATIONALE

ARP982D has been reaffirmed to comply with the SAE five-year review policy.

1. SCOPE

Primarily to provide reg

1.1  The detailed re
fabrication proce
1.2 It must be em

environmental
stress-corrosion
recommendation

q

2. APPLICABLE DO(

The following publicati
shall apply. The applic
event of conflict betw

ommendations concerning minimizing stress-corrosion cracking.in,wroug

commendations are based on laboratory experience and. reflect tho

phasized that while stress-corrosion cracking in{service has been
onditions have, in all instances, been unusual and, although it
cracking of titanium alloys under more ~ common conditions
s, there have been few, if any, failures in such-environments.

LUMENTS
bns form a part of this document to-the extent specified herein. The latest

hble issue of other publications shall be the issue in effect on the date of
een the text of this document and references cited herein, the text

precedence. Nothing in this document, however, 'supersedes applicable laws and regulations ur

has been obtained.
2.1

Available from SAE In
USA and Canada) or 7]

ARP1795 Stress

SAE Publication$

b

ternational{. 400 Commonwealth Drive, Warrendale, PA 15096-0001, T
24-776-4970 (outside USA), www.sae.org.

Corresion of Titanium Alloys, Effect of Cleaning Agents on Aircraft Enging

as discussed

ht titanium alloy products.

se design practices and

dures which should obviate in-service stress-corrosion efacking of wrought titanium alloy products.

observed, the chemical
is possible to produce
in these

issue of SAE publications
he purchase order. In the
of this document takes
less a specific exemption

el: 877-606-7323 (inside

b Materials

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 revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and

suggestions.

Copyright © 2020 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:

SAE WEB ADDRESS:

Tel: 877-606-7323 (inside USA and Canada) . . f . s
Tel:  +1724-776-4970 (outside USA) For more information on this standard, visit
Fax:  724-776-0790 https://www.sae.org/standards/content/ARP982D
Email: CustomerService@sae.org

http://www.sae.org



http://www.sae.org/technical/standards/
https://saenorm.com/api/?name=e18dba3f6aefef4fc26e17ab850cecb9

SAE INTERNATIONAL ARP982™D

Page 2 of 4

3. GENERAL

All metal alloy systems are subject to stress-corrosion cracking under appropriate conditions; titanium alloys are no
exception to this rule. Stress-corrosion failures of wrought titanium alloy parts are possible if the following combination of
factors is met:

a. Presence of a sustained high surface tensile stress developed as a result of assembly stresses or residual stresses
due to heat treatment or forming (or plane strain produced by the tensile stress concentration at the root of a
pre-existing crack), and

b. Presence of environmental conditions (media, temperature, stress, time) specific to the material under consideration.
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3.2 Performance Under Service Conditions

Severe stress-corrosion cracking of titanium alloys has been encountered in highly-stressed pressure vessels containing
methyl alcohol or containing N.O,4 free of NO. Also, small cracks have been seen in wrought titanium components
exposed to halide salts during heat treatment. With these exceptions, stress-corrosion cracking has rarely, if ever,
occurred under service conditions. The alloys Ti-6Al-4V ELI and Ti-6Al-2Sn-4Zr-2Mo in particular exhibit low
susceptibility. While laboratory testing showing the possibility of stress-corrosion cracking indicates a need for caution,
service experience with titanium alloys has been extremely good compared with other structural materials.

4. RECOMMENDATIONS

4.1  Environmental Compatibility

Alloys should be selected which offer adequate resistance to stress-corrosion for the environme
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4.4 Surface Compressive Stresses

The above-mentioned design limitations are generally raised when surface compressive stresse
by shot peening.

4.5 Protective Coatings

s are introduced, such as

Research has shown that continuous nonporous coatings can prevent hot salt stress-corrosion cracking. However the
adverse effects on engineering properties and the problems of maintaining a continuous nonporous coating discourage
any commercial usage.
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