
Manufacturing

Abnormal Grain Growth 
Suppression in Aluminum 
Alloys
A post-friction stir welding heat treatment procedure that reduces 
abnormal grain growth and restores optimum material properties 
in heat treatable aluminum alloys 

This innovation is a thermal processing methodology for retaining the fine-
grained structure in aluminum alloys subjected to solid state welding and 
subsequent forming processes.

BENEFITS

Enables friction stir welding to join aerospace 
components made from lightweight aluminum 
alloys, in particularl Al-Li alloys

Suppresses abnormal grain growth known to 
occur in the weld region during post-weld 
heat treatment

Simple, low-cost processing step suitable for 
large components or structures



THE TECHNOLOGY

Heat treatment of the deformed welds is desirable in order to restore the 
properties of the alloy negatively affected in the weld region. In these 
alloys, abnormal grain growth frequently occurs in friction stir welds during 
solution heat treatment, and is known to degrade key materials properties, 
such as strength, ductility and toughness. The innovation of inserting an 
intermediate annealing step covered here reduces abnormal grain growth 
during post-welding heat treatment, thereby allowing optimum mechanical 
properties. This is important where Al-Li alloys (and other heat treatable 
alloys) are friction stir welded followed by deformation processing and high 
performance, high reliability structural components are required for 
aerospace vehicles.

APPLICATIONS

The technology has several potential applications:

Manufacturing structural components for 
aerospace vehicles, cars, trucks, trains, ships 
and submarines

PUBLICATIONS

Patent No: 11,578,395

An Intermediate Annealing Step Reduces Abnormal Grain Growth. Image credit: 
NASA/Stephen J. Hales
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NASA's Technology Transfer Program pursues the 
widest possible applications of agency technology 
to benefit US citizens. Through partnerships and 
licensing agreements with industry, the program 
ensures that NASA's investments in pioneering 
research find secondary uses that benefit the 
economy, create jobs, and improve quality of life.
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