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1. PURPOSE:

Ml~IMIZING STRESS-CORROSION CRACKING IN WROUGHT
HEAT-TREATABLE ALUMINUM ALLOY PRODUCTS
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PRACTICE
Submitted for recognition as an American National Standard

SAE Technical Board Rules provide that "This report is published by SAEto advance the state oftechnical 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 eachtechnical report at leastevery five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

a) presence of a sustained surface tensile stress developed as a result of
assembly stresses and/or residual stresses due to heat treatment,
forming, or service stresses acting in a direction perpendicular to the
plane of predominant grain flow.

b) presence of a corrosive environment, which need not be severe
(atmospheric water vapor may be sufficient), and

c) existence, in the product, of a metallurgical condition which makes the
product susceptible to stress-corrosion cracking.
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1.1 The purpose of thisreconl11ended practice is to provide the aerospace
industry with.recommendations concerning minimizing stress-corrosion
cracking (SCC) in wrought high-strength aluminum alloy products.

1.2 The detailed recommendations are based on practical engineering experience
and reflect those design practices and fabricating procedures which have
been found to be most effective in minimizing stress-corrosion cracking in
wrought high-strengthalumirium alloy products.

1.3 This ARP provides general guidelines. For further information see
~ references in 3.3.

2. GENERAL: Stress-corrosion cracking failures of wrought, high-strength
aluminum alloy parts have been attributed to the following combination of
factors:
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2.1 Al-Cu-Mg alloys of the 2xxx series, 5xxx alloys with magnesium greater than 4It
o 3%, Al-Zn-Mg and Al-Zn-Mg-Cu alloys of the 7xxx series are most susceptible

to stress-corrosion cracking especially in the short-transverse direction.
The alloy-temper combinations of particular concern are:

2011-T3x
2011-T4x
20l4-T3x
20l4-T4x
2014..T6x
2017-T4x
2018-T6x

2024-T3x
2024..T36x
2024-T4x
2024-T6x
2219-T31x
2219-T37x
2618-T61

7001-T6x
7075-T6x
7079-T6x
7079-T611x
7175-T66
7178-T66

2.1.1 In addition, control of the fabrication process is important for the
o avoidance of stress-corrosion cracking susceptibility in some 2xxx alloys

in the T8x tempers.

3. RECO~1ENDATIONS:

3.1 General:
o

Applied stresses in the short-transverse direction should be minimized.
Besides material susceptibility, residual forming stresses, stresses from
machining, and stresses from assembly or misfit of parts can contribute to
stress-corrosion cracking. Such stresses should not be overlooked in the ~

design phase. •

... Use alloys and tempers resistant to sec •

. Use stress-relieved parts •

... Perform severe forming on product in the annealed condition, followed by
heat treatment, if required.

- Perform forming and straightening on newly quenched product to lessen
forming stresses •

... Avoid fitup stresses by careful attention to tolerances. Misaligned parts
should not be forced into place.

- Where surface tensile stresses cannot be avoided, consider techniques like
shot peening, surface rolling, or thermal stress relief to reduce
undesirable stresses. When using thermal treatments for stress relief,
consideration also needs to be given to the effect of time at elevated
temperature on the properties of the product.

- Heat treat weldments after welding. To avoid stress-corrosion cracking
while the product is in the Wtemper, parts should be stored in a dry
environment for as short a time as possible before artificial aging •

... Quenching causes desirable surface compressive stresses and undesirable 4It
internal tensile stresses. This should be considered when machining the
parts.

...
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