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Should metal gears be used in space missions?

The two new studies focus on using large quantities of metallic glass (BMG) as a material in making gears for
space missions. Metal glassis called BMG when used to produce products larger than 1mm (0.04 inches).

" A material called metallic glass, created by liquefaction, then quickly cooled metal, can be the ideal material
to make interlocking robot gears” , according to new research.

The two new studies focus on using large quantities of metallic glass (BMG ) as a material in making gears for
space missions. Metal glassis called BMG when used to produce products larger than 1mm (0.04 inches).

Large quantities of metal glass are formed to melt and swim after ccos quickly cool metal, not too brittle when
the weather is extremely cold. Two new studies examine the effectiveness and cost of making gears for space
spacecraft from Large quantities of metal glass.Photo source: NASA / JPL-Caltech

To make large quantities of BMG metal glass, engineers must first melt the metal. Solid metals have a good
crystal atomic structure. But when the metal melts, the atoms lose that structure and become random
arrangements, according to a statement from NASA. If the metal slowly cools, the atoms will return to the
original crystal arrangement. Conversely, if the solid metal quickly cools down - about 1000 degrees Celsius (
1,800 degrees F ) in asecond - then the "disorganized" structure shape remains the same.

Cool metals are also called amorphous metals and " by being cooled too quickly, the technical material is glass.
It can be easily circulated and blown into hot molds. up, like glass window glass, NASA scientists explained in
the results report.

Metal glass was first developed at the California Institute of Technology in the 1960s, and " used to produce
everything from mobile phonesto golf clubs ", NASA said in the announcement. To find out how large quantities
of BMG metal glass can be good materials for gears for space spacecraft, Douglas Hofmann, a technology
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engineer at NASA's Jet Propulsion Laboratory ( NASA's Jet Propulsion Laboratory ) and also the main author of
two studies, made gears from a large number of BMG metal glassware, and tested them at extremely low
temperatures. One of two new studies, published in Advanced Engineering Materials, suggests that gears prove "
strong torque " and smooth operation without lubricants at temperatures up to minus 200 degrees Celsius ( min.

328 degree F ).

An example of a zero-speed gearbox, known as a harmonic drive - is one of the most expensive gears used in
high-precision robots.When the gears rotate, the flexible ring inside it tightens, becoming an oval shape.Photo
source: NASA / JPL-Caltech

The performance of gears at extremely low temperatures is important for two reasons. First, some materials (
including some metals ) become brittle at cold temperatures, but that doesn't happen with metal glass. That
means less risk occurs when a gear breaks during operation, according to the announcement.

The second benefit is energy consumption. " The ability of icy satellites to operate ultra-low-temperature gears,
such as Jupiter's satellite Europa, is a potential change for scientists, " said R. Peter Dillon, a public engineer.
technology and program management in JPL's material and technical development team. " Energy is no longer
drained by scientific tools for heating lubrication gearboxes, conserving battery power ."



Other benefits of BMG gears are low cost and easy to produce. Parts made from large quantities of BMG metal
glass are molded by injection molding technology, according to NASA's statement, which means the material is
liguefied and pumped into the mold. Thistechnique is also used to produce plastic parts.

Two studies conducted by Hofmann and colleagues show that bulk gears of BMG metal glass are more cost
effective than deformed wave gears, which are " common in expensive robots. ", according to the announcement.
In particular, these gears consist of a flexible metal ring, which is "difficult to mass produce and popular in
expensive robots. Therefore, BMG gears can produce less*, the NASA officials said in the report.

" Shear wave mass production using BMGs has a big impact on the robot consumer market, " Hofmann said. "
This is especially true for humanoid robots, using gears in joints can be very expensive to prevent shaky hands.
Low-temperature performance for JPLs and robots seems to be a benefit to increase happiness ™.

Y ou finished reading the article "Should metal gears be used in space missions?" edited by the TipsM ake
team. We hope this article has provided you with many useful tech tips and tricks. Y ou can search for similar
articles on tips and guides. Thank you for reading and for following us regularly.
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