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Orion Spacecraft Takes Shape
Lockheed Martin Completes Final Friction Stir Weld on Orion Spacecraft

PRNewswire
NEW ORLEANS

The Orion crew exploration vehicle took shape as the two halves of the crew module were fused
together at NASA's Michoud Assembly Facility in New Orleans, La. The Lockheed Martin Orion team
welded the forward cone assembly to the aft barrel assembly using the next generation friction stir
weld process. The 445-inch long weld is the longest such weld of its kind and will ensure optimal
structural integrity for the harsh environments of space flight.

The completion of the crew module welds marked another key milestone for the Orion crew
exploration vehicle, completing the structural framework of the spacecraft. All welds have met
stringent quality requirements without any rework required. Prior to flight testing, this crew module
will be tested on the ground in flight-like environments, including static vibration, acoustic, and
water landing tests. Results will be used to correlate sizing models for all subsystems on the vehicle.

Orion weld operations take place on a Universal Weld System II (UWS II) that includes a 22-foot
diameter turntable, a self-reacting friction stir weld head and a modular t-grid floor. The system
affords virtually unlimited five-axis welding on fixture-mounted hardware. The UWS II is part of the
National Center for Advanced Manufacturing, managed by the University of New Orleans Foundation
in partnership with NASA and the State of Louisiana.

The friction stir welding process advances the state-of-the-art for circumferential welds, yielding
higher strength and higher quality welds at a lower cost. The latest state-of-the-art manufacturing
technologies, efficient processes and new materials, such as the ultra-light weight Aluminum-Lithium
alloy, are all being employed on Orion to produce the lightest possible vehicle for space flight.

"The combination of material and manufacturing advancements in technology are key reasons why
the spacecraft is more lightweight and damage resistant than many industry experts thought
possible," said Larry Price, Lockheed Martin Orion deputy program manager. "The balance of
manufacturing methods and varied materials such as composites and advanced alloys that have
been applied to Orion resulted in vehicle optimizations across the board - lowest cost, lightest
weight, and improved structural integrity, which is critical to crew safety."

Lockheed Martin is the prime contractor to NASA for the Orion crew exploration vehicle - the nation's
next generation spacecraft for future exploration throughout our solar system. The Orion spacecraft
is comprised of a crew module for crew and cargo transport; a service module for propulsion,
electrical power and fluids storage; a spacecraft adapter for securing it to the launch vehicle, and a
launch abort system that will significantly improve crew safety.

The Lockheed Martin Orion Project office is based in Houston, Texas, near NASA's Johnson Space
Center and leads the industry team that includes major subcontractors as well as a network of minor
subcontractors and small businesses working at 88 facilities in 28 states. In addition, the program
contracts with more than 500 small businesses across the United States through its expansive
supply chain network.

Headquartered in Bethesda, Md., Lockheed Martin is a global security company that employs about
136,000 people worldwide and is principally engaged in the research, design, development,
manufacture, integration and sustainment of advanced technology systems, products and services.
The Corporation reported 2009 sales of $45.2 billion. http://www.lockheedmartin.com/
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