Land

The Engineering Societ
o#EFW AdgancinggMobiIit}y AEROSPACE SAE ARP1110 A

INTERNATIONAL RECOMMENDED

Sea Air and Space

REV.

Issued

400 Commonwealth Drive, Warrendale, PA 15096-0001 P RA CTI C E Revised

Reaffirmed

1969-11
1994-05
2000-10

Minimizing Stress Corrosion Cracking in Wrought Forms of Steels

and Corrosion Resistant Steels and Alloys

1. SCOPE:

The purpose of
industry with re
heat treatable c
corrosion resist

The detailed rec
practices and fg

2. REFERENCES
2.1 Applicable Dg

The following
issue of SAE

2.1.1 SAE Publicd
AMS 2430

AMS 2431
AMS 2432

this SAE Aerospace Recommended Practice (ARP) is torprovide the
commendations concerning the minimization of stress eorrosion crac
arbon and low alloy steels and in austenitic, precipitation hardenable
hnt steels and alloys.

ommendations are based on laboratory and field experience and ref
brication procedures which should avoid-intservice stress corrosion

cuments:

publications form a part(ofthis specification to the extent specified h
bublications shall apply.

itions: Available from SAE, 400 Commonwealth Drive, Warrendale,
Shot Peenihg

Peening.Media, General Requirements
Shot Peening, Computer Monitored

aerospace
King in wrought
and martensitic

ect those design
cracking.

brein. The latest

PA 15096-0001.

2.1.2 ASTM Publi

ations: Available from ASTM 1916 Race Street Dhiladnlphia PA

9103-1187.

ASTM G 49 Standard Recommended Practice for Preparation and Use of Direct Tension Stress-

Corrosion Test Specimens

ASTM G 58 Standard Practice for the Preparation of Stress Corrosion Test Specimens for

Weldments

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 2000 Society of Automotive Engineers, Inc.

All rights reserved.

TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790

SAE WEB ADDRESS:

http://www.sae.org

Printed in U.S.A.


https://saenorm.com/api/?name=6978b109ef25947d5e68e7f9e08dd677

SAE ARP1110 Revision A
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3.4 The relative stress corrosion resistance of various stainless steels and corrosion resistant alloys
when exposed to saltwater, seacoast environment, or mild industrial environments at ambient
temperature are shown in Table 1.
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TABLE 1 - Relative Resistance of Wrought Austenitic, Precipitation Hardenable, and
Martensitic Corrosion Resistant Steels to Stress Corrosion Cracking

Condition for Condition for Condition for
Alloy UNS High Resistance Moderate Resistance Low Resistance

300 Series Stainless Steel (2) All -

A286 Stainless Steel S66286 All -

Almar 362 Stainlesp Steel S36200 H1000 and above -
Custom 450, 4557 [Stainless Steel S4500, S45500 H1000 and above Below H1000

15-5PH Stainless Steel S15500 H1000 and above Below H1000 -
PH15-7Mo Stainlegs Steel S15700 CH900 - All Except CH900
403, 410, 431 Stainpless Steel S40300, S41000, - (1) -

S43100

PH13-8Mo Stainlegs Steel S13800 - All -
17-4PH Stainless Steel S17400 - All -
Nitronic7 32 S24100 Annealed - -

440C Stainless Stdel S44004 - - All
Nitronic7 60 S21800 - Annealed -
17-7PH Stainless $teel S17700 CH900 - All Except CH900
AM350, 355 Stainl¢ss Steel S35000, S35500 SCT1000*& above - Below SCT1000
21-6-9 Stainless Steel S21904 Annhealed - -
20Ch-37 Stainless |Steel N08020 All - -
Nitronic7 33 (3) S24000 All - -

(1) Tempering betyveen 700 and 1100 °F (371 and 593*€) reduces general corrosion and stress corrgsion resistance.
(2) Nonfree machining grades which are unsensitized-including weldments of 304L, 316L, 321, and 3§7.
(3) Including weldments.
Custom 455 and 20Cb-3 are registered trade.names of Carpenter Technology Corp.
Nitronic is a registered trademark of Armco
15-5PH, PH15}7 Mo, PH13-8 Mo, 17-4RH are registered trademarks of Armco.
Almar is a registered trademark ofAllegheny Ludlum.

3.5 The levels of gtress intensity necessary to produce stress corrosion crack growth ip susceptible
alloys/conditigns can-befound in a number of references such as (see 5.3 and 5.4):

Damage Tolefant'Handbook, MCIC-HB-01

Aerospace Structural Metals Handbook (formerty AFML-TR-68-115)
Deformation and Fracture Mechanics of Engineering Materials, Richard
W. Hertzberg, 15BN-0-471-37385

Corrosion Engineering, Fontana and Greene

4. PREVENTION:

Prevention of stress corrosion cracking is best achieved by eliminating one or more of the necessary
conditions specified in 3.1. This can be accomplished by applying practices such as the following for
selecting and processing materials for aerospace applications:
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4.1 Alloy/Condition/Optimization (see 5.8):

4.1.1 Use alloys/conditions with inherently high stress corrosion cracking resistance as shown in 3.3 or

4.1.2

4.1.3

4.1.4

4.2 Sustained Tensile Stress Minimization (see 5.9):

4.2.1

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

Table 1.

Steels that include elements such as titanium, columbium, vanadium, molybdenum, and tungsten,
permitting tempering or precipitation hardening at relatively high temperatures without losing
strength, tend to display improved stress corrosion resistance.
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Use glass beads, ceramic beads, or corrosion resistant stainless steel shot when peening stainless
steel to avoid anodic corrosion of the surface from shot residue. Where it is necessary to peen
using cast steel or cut carbon steel wire shot, passivate after peening to avoid anodic corrosion
(see AMS 2431).

Whenever possible for steels with an ultimate tensile strength of 200 ksi (1379 MPa) or greater,
limit sustained tensile stresses to 50% of the longitudinal 0.2% offset yield strength, 35% of the
long-transverse yield strength, and 25% of the short-transverse yield strength.
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