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Aluminum-lithium (Al-Li) alloys represent one of the most important metallurgical advancements in modern aero-
space. These third-generation alloys incorporate controlled amounts of lithium, which simultaneously reduces
density by approximately three percent for every one percent of lithium added while increasing the elastic modu-
lus (stiffness) by up to six percent. The result is a family of advanced materials that deliver 7 to 10 percent lower
density and 10 to 15 percent higher specific stiffness compared with conventional aerospace aluminum alloys.
Stavatti Aerospace has pioneered the extensive application of these high-performance Al-Li alloys across a wide
range of aircraft designs, delivering transformative improvements in performance, durability, and cost-
effectiveness for both civil and military aircraft.

In subsonic aircraft such as the SM-26, SM-27, SM-28, SM-31, SM-36, SM-100, SM-150, and the flagship SM-
920 single-aisle airliner, aluminum-lithium alloys form the primary skins and critical structural elements of the revo-
lutionary Foam Metal Sandwich (FMS) construction. The primary performance advantages are compelling: superi-
or strength-to-weight and stiffness-to-weight ratios enable lighter, more efficient structures; exceptional fatigue
resistance and damage tolerance support extended service lives under high-cycle operations; enhanced corrosion
resistance reduces long-term maintenance requirements; and outstanding vibration damping improves passenger
comfort while lowering structural stress. These alloys also offer excellent manufacturability through conventional
processes and highly visible damage characteristics that simplify inspection and repair.

When combined with state-of-the-art Friction Stir Welding (FSW) and Laser Welding processes, aluminum-lithium
alloys enable Stavatti to produce exceptionally strong, fatigue-resistant, and damage-tolerant airframes with dra-
matically reduced parts count and fastener usage. Friction Stir Welding creates solid-state metallurgical bonds
without melting the material, preserving the superior mechanical properties of the Al-Li alloys while eliminating the
heat-affected zones and distortion common in traditional welding. Laser welding further complements this by pro-
ducing precise, high-strength joints with minimal distortion, allowing for the molecular integration of Al-Li skins with
low-density aluminum foam cores in the FMS panels. The resulting structures exhibit outstanding vibration damp-
ing, enhanced acoustic and thermal insulation, and superior resistance to fatigue crack propagation, characteris-
tics that are especially valuable in pressurized fuselages and high-cycle commercial operations.

This materials and manufacturing synergy extends beyond commercial aviation. In the SM-39 Razor Fighter,
aluminum-lithium alloys are strategically employed in high-stress components where extreme thermal and struc-
tural demands coexist with the need for minimum weight. The same welding technologies enable rapid, high-
quality assembly of complex titanium and Al-Li hybrid structures, producing airframes that maintain structural
integrity under the punishing conditions of sustained supersonic and hypersonic flight. Across the entire Stavatti
portfolio, the integration of aluminum-lithium alloys with advanced welding processes results in aircraft that are
lighter, stronger, more corrosion resistant, and significantly easier to inspect and repair than both traditional alumi-
num designs and composite structures. Operators benefit from lower acquisition costs, reduced maintenance
burdens, higher dispatch reliability, and extended service lives measured in decades rather than years.

In the context of the high-cycle, SM-920 commercial airliner, aluminum-lithium alloys combined with Foam Metal
Sandwich construction and advanced welding deliver a compelling balance: near-composite weight savings with
far superior inspectability, repairability, lower costs, and better long-term durability. While large widebody aircraft
(787, A350) benefit heavily from extensive CFRP use, Al-Li is increasingly viewed as the smarter material solution
for the next generation of narrowbody airliners where production rate, maintenance simplicity, and total economics
are paramount. Stavatti’'s approach leverages the best attributes of advanced metals to create structures that are
lighter, stronger, more maintainable, and more economical over decades of service than either traditional alumi-
num or full composites. Finially, the inherent recyclability of aluminum-lithium alloys at end-of-life, combined with
their lower embodied energy and reduced reliance on energy-intensive carbon fiber production, provides Stavatti
aircraft with a superior sustainability profile that aligns with the aviation industry’s long-term environmental goals.

By harnessing the full potential of aluminum-lithium metallurgy and modern solid-state joining techniques, Stavatti
Aerospace is redefining what is possible in next-generation aircraft design. This technology delivers measurable
advantages in fuel efficiency, environmental performance, safety, and long-term ownership economics for com-
mercial airlines, general aviation, and military operators alike. The result is a new standard of structural excellence
that positions Stavatti aircraft as leaders in performance, durability, and value for the 21st century and beyond.
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