Blast Off: Astronauts Will Print
Custom Tools and Fast Foods

by Kirsten W. Larson

an’t find a wrench? On Earth, that’s no problem. You can bike to

a nearby hardware store and buy a new one. In space, though, a

lost wrench is a different story. Astronauts aboard the International
Space Station (ISS) may wait months for a supply ship to blast off carrying
a new tool. But 3D printing promises to change this. It could let astronauts
print tools and even food when and where they need them.

“As long as humans have been exploring space, we have had to launch
every single thing we need,” says Niki Werkheiser, NASA 3D Printing in Zero
G project manager. That gets very expensive, since every pound launched
into space costs about $10,000. But 3D printing promises to save money
and open up a world of possibilities.

Houston, We Have a Problem . . . and a Solution

Having the right tool at the right time could save a science experiment . . .
or a life. Today, astronauts stash equipment and supplies in every nook and
cranny of the ISS. Small tools sometimes get lost. When astronauts couldn’t
find a tiny tool for a science experiment, the test sat idle for six months
until a resupply ship arrived with a spare. With a 3D printer, astronauts
could have created a new part within 30 minutes.

A 3D printer also could make space travel safer. Despite NASA’s best
efforts, “it is a risk every day that something could break, presenting a real
challenge for how to get a part there quick enough,” Werkheiser says.

She points to the 1970 Apollo 13 Moon mission. Two days into the
tlight, an explosion forced astronauts to crowd into the lunar module
to survive. Soon, the air filters that removed the carbon dioxide became
overloaded. The astronauts didn’t have extras, since engineers had designed
the lunar module for only a short trip to the moon’s surface and back. Using
duct tape and ingenuity, the astronauts eventually rigged up a filter. Forty
years later, NASA gave a high school student armed with a 3D printer the
same challenge. He made a part that fixed the problem in just a few hours.
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Partnering for Success

NASA has joined with the company Made In Space, Inc. to launch the first
3D printer to the ISS. NASA already tested the printer aboard the “Vomit
Comet,” a large airplane that simulates the near weightlessness of space.
The plane flies steep parabolas. Each one creates 15 to 20 seconds of
microgravity. It wasn’t enough time to print a whole tool, but enough to
see that 3D technology should work in space.

NASA will bring the first few space-made items back to Earth for
testing. Engineers must ensure these pieces are as strong as parts made on
the ground. Once the tests are finished, the printer will make everything
from tools to tweezers to parts for experiments. The printer will even make
replacement parts for itself!l NASA is also working on a recycler that would
turn packing foam, plastic bags, and water bottles into material for printing
new tools.

Next Stop, Mars

Werkheiser envisions oversized 3D printers that could print habitats,
runways, and landing pads on the Moon or Mars. Instead of toting up
printing materials, the printers would use lunar or Martian soil. “We’re not
as far away as people think,” Werkheiser says. NASA has already printed
small parts using simulated lunar soil.

Astronauts on a two-year round trip to Mars also might munch
3D-printed food, which would be more nutritious than space food. Today,
space foods are prepared and packaged a couple of years ahead of time. Yet,
“micronutrients in food decay over time,” says Dr. David Irvin, director
of research at Systems Materials & Research Corp. Vitamin C, for example,
starts to break down in as little as six months. Astronauts could take
vitamins, but NASA wondered if there was a better way.

Enter 3D-printed food. Dr. Irvin’s company has devised a system that
could print pizza, lasagna, enchiladas, or even cookies. The system stores
powders like flour and micronutrients like vitamin C so they keep for years,
not months. When it’s time for dinner, a mixing center combines the
ingredients using each astronaut’s preferred recipe. Then it feeds them into
the printer. In less time than it takes for a pizza delivery at home, the printer
bakes fresh, hot pizza in space.
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Glossary

Parabolas: U-shaped curve
Microgravity: Weak gravity, sometimes called “near weightlessness”
Habitats: Places to live

Micronutrients: Food chemicals the body requires in very small amounts

Sadly, Kirsten W. Larson did not get to sample 3D-printed pizza for this story. But
she has worked at NASA and met lots of real rocket scientists. Today she writes
science books and articles for young readers from her home in California.

Kirsten Larson, “Blast Off: Astronauts Will Print Custom Tools and Fast
Foods” by Kirsten Larson Odyssey Magazine, February 2015. © Carus
Publishing Company. Reproduced with permission.
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