
October 1970	 Brief 70-10527 

NASA TECH BRIEF H 
NASA Tech Briefs announce new technology derived from the U .S. space program. They are issued to encourage commercial 
application. Tech Briefs are available on a subscription basis from the Clearinghouse for Federal Scientific and Technical' 
Information, Springfield, Virginia 22151. Requests for individual copies or questions relating to the Tech Brief program may 
be directed to the Technology Utilization Division, NASA, Code UT, Washington, D.C. 20546. 

The Mechanism of Stress-Corrosion Cracking in 7075 Aluminum Alloy 

An extensive theoretical and experimental investi-
gation has resulted in a proposed new model or mech-
anism for the stress-corrosion cracking of 7075 alumi-
num alloy. This model is similar in some respects to the 
model proposed by E. H. Dix in the earlier literature on 
stress-corrosion cracking of metals. In the presence 
of a corrosive agent and a tensile stress, a continuous 
anodic path into the metal is preferentially attacked, 
and a stress concentration is set up at the tip of the 
resulting crevice. These stresses appear to exert a 
mechanical tearing which exposes fresh metal to rapid 
corrosion, thus leading to further stress concentration 
and further tearing of the metal. In the proposed new 
model for the 7075 aluminum alloy, the continuous 
anodic path consists of two phases (MgZn-) and Al 
matrix) which alternate as anodes. 

The following conclusions pertaining to stress-cor-
rosion cracking in 7075 aluminum alloy are considered 
to be significant: 

1. The stress-corrosion resistance is lowered by any 
factor that leads to the immobilization of dislocations, 
or to the inactivation of dislocation sources. Two 
such factors are plastic deformation and strain aging. 
Precipitate—dislocation interactions are much more 
important than dislocation—dislocation interactions 
in lowering the resistance. 

2. The optimum combination of yield strength and 
stress-corrosion resistance can be achieved by work-
hardening an overaged temper. 

3. Calculation of the stress field around an edge 
dislocation near a grain boundary precipitate indicates 
that the tensile stress which acts normal to the pre-
cipitate—matrix can be as high as 250,000 psi. An inter-
facial stress-corrosion crack in the -T6 temper (i.e.,

aluminum alloy 7075 -T6) could conceivably initiate 
under a stress of this magnitude. 

4. The basic difference between a susceptible temper 
such as -T6 and a resistant temper such as -T73 is in 
their respective capacities for plastic deformation at 
the tip of a stress-concentration crevice. A high stress 
concentration in -T6 is more likely to be relieved by 
mechanical fracture than plastic flow, whereas in -T73 
plastic flow is a more likely mechanism. 

5. A rapid intergranular stress-corrosion failure 
can be induced in a -T73 specimen through the intro-
duction of a notch. With its capacity for plastic flow 
thus limited, the -T73 temper behaves somewhat like 
the -T6 temper. 

6. A stress-corrosion failure in a -T6 specimen, or 
in a notched -T73 specimen, involves some plastic 
flow, as indicated by the dimpling observed in frac-
tographs. 

7. The slip characteristics of -T6 and -T73 are 
generally similar. 

8. The effect of increasing stress is to prolong the 
time to failure of unnotched -T73 stress-corrosion 
specimens. 

9. There may be a basis for the quantitative pre-
diction of time to failure from mechanical property 
measurements or from a microstructural examination 
of alloy specimens. 
Note: 

Requests for further information may be directed to: 
Technology Utilization Officer 
Code A&TS-TU 
Marshall Space Flight Center 
Huntsville, Alabama 35812 
Reference: B70-10527

(continued overleaf) 

This document was prepared under the sponsorship of the National 
Aeronautics and Space Administration. Neither the United States 
Government nor any person acting on behalf of the United States

Government assumes any liability resulting from the use of the 
information contained in this document, or warrants that such use 
will be free from privately owned-rights.

https://ntrs.nasa.gov/search.jsp?R=19700000509 2020-03-17T00:33:18+00:00Z
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/10281915?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Source: A.J. Jacobs of 
North American Rockwell Corp. 

under contract to
Marshall Space Flight Center 

(MFS-18614)

. 

. 

Brief 70-10527	 Category 04


	Page 1
	Page 2

