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Orion test flight: A look at SLS hardware,
integration

July 2 2012

Expanded view of an artist rendering of the 70 metric ton configuration of
NASA's Space Launch System. Credit: NASA/MSFC

(Phys.org) -- When NASA conducts its first test launch of the Orion
spacecraft in 2014, the crew module's designers will record invaluable
data about its performance -- from launch and flight, to re-entry and
landing.
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Orion will carry astronauts farther into space than ever before, sustaining
the crew during space travel and providing emergency abort capability
and safe re-entry from deep space. Orion will launch atop the Space
Launch System (SLS), NASA's next flagship rocket currently under
design. The SLS will power the Orion spacecraft on deep space missions
to asteroids, the moon, Mars and other destinations in our solar system.
The first flight test of the full-scale SLS is planned for 2017.

In 2014, NASA will fly the Orion module on Exploration Flight Test 1
(EFT-1). Perched on top of a Delta IV rocket operated by United
Launch Alliance at NASA’s Kennedy Space Center, Fla., the Orion
capsule will travel 3,000 miles into space — 15 times farther away from
Earth than the International Space Station. Because the Delta rocket was
not originally designed and built to launch Orion, engineers at NASA's
Marshall Space Flight Center in Huntsville, Ala., are building innovative
adapter hardware to connect the two. This same hardware design
eventually will be used on the flexible configurations of SLS flights.
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A Marshall Center machinist takes a close look at a recent cut on an aluminum
adapter ring. Credit: NASA/MSFC

"While this is an SLS design, we have the unique opportunity to design
the hardware early and provide it for Exploration Flight Test 1, saving
time and money," said David Beaman, spacecraft and payload
integration manager for NASA's SLS Program. "By designing the
adapter for both missions, we provide an affordable solution to keep our
human exploration mission moving forward. EFT-1 becomes a test flight
for the crew spacecraft and our adapter elements. Our designers and
machinists are hard at work, fabricating the large aluminum rings needed
to support the test flight, and we will deliver this hardware ahead of
schedule."

EFT-1 also will benefit the SLS program by flight-testing two elements
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similar to the top portion of the initial SLS vehicle: Orion itself and the
EFT-1 cryogenic propulsion stage, or kick stage. The kick stage will be
similar to the SLS Interim Cryogenic Propulsion Stage used for the
initial rocket missions slated for 2017 and 2021.

A specialized state-of-the-art milling tool grinds away at a 20" diameter
aluminum ring. Credit: NASA/MSFC

"When you fly a vehicle for the first time you want to know as much as
possible and the EFT-1 mission will allow our SLS team to learn about
the structural, mechanical and electrical interfaces -- the internal
environment between Orion and the launch vehicle," said Garry Lyles,
chief engineer for the Space Launch System at Marshall. "Our team will
capture flight data that will be useful to calibrate guidance, navigation
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and control algorithms and structural loads for SLS; separation dynamics
between Orion and the launch vehicle; and overall vehicle stability -- all
vital data to reduce risk and increase reliability and sustainability for
America's next launch vehicle."

The first SLS mission, Exploration Mission 1, in 2017 will launch an
uncrewed Orion to demonstrate the integrated system performance of
the SLS rocket and spacecraft prior to a crewed flight. The second SLS
mission, Exploration Mission 2, is targeted for 2021 and will launch
Orion and a crew of up to four American astronauts.

The Orion Program is managed by NASA's Johnson Space Center in
Houston. The SLS Program is managed by the Marshall Center. Both
programs are managed by the Explorations Systems Development
Division within the Human Exploration and Operations Mission
Directorate at NASA Headquarters in Washington.
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