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Reaching the

outer himits

‘ ‘ e’re down!” This
shout of joy could
be heard from

many places on planet Earth as the
Mars Rover Spirit touched down
on January 4% 2004. Over the
following days, the Rover received
instructions from the scientists
and engineers on Earth to perform
scientific experiments. The Rover
also took close-up pictures of the
red Martian surface.

The Rover itself is composed of
thousands of parts, and the Jet
Propulsion Laboratory (JPL) is
charged with sourcing the parts
and assembly of the Mars Explo-
ration Rovers. JPL itself handles
the manufacture of about 20 per-
cent of the parts in-house, while
80 percent of the remaining parts
are jobbed out to shops like Next
Intent, San Luis Obispo, CA. For Next
Intent, working with the Mars Rover
project has been an exciting chal-
lenge, especially with the success of
the recent landing on Mars. “Our crew
has truly been on the edge of their
seats since the launch, all the way
until the landing of the Rover,” says
Rodney Babcock, president of Next
Intent.

Next Intent manufactured many
parts for the Mars Exploration Rover,
including the wheels, camera mounts,
titanium wheel hubs, and several sus-
pension arms, which are U-shaped
channels with complex angles, and
undercut walls. These suspension
arms were machined from solid tita-
nium, with wall thicknesses as small
as Imm (0.040"). Ultimately, they had
to be match-fit together so that they
could be electron beam welded. Just
the Rover and Lander systems require
over thirty gears and motors. Some of
these parts help open and unfold the
Lander to release the Rover, some

deploy scientific and communications
instruments, and some are part of the
Rover’s mobility and steering system.

The wheels were also a consider-
able machining challenge because of
tight engineering requirements. Wall
thickness on the Mars
Rover’s wheels had to be
tightly controlled on every
surface of the part. Dimen-
sions were constantly being
pushed to keep the material
as thin as possible without
affecting the structural in-
tegrity designed into the
wheel. Maintaining the
structural integrity was a
top priority. This required
constant communication
with JPL and a clear under-
standing of specifications.
“It is pretty incredible when
you think that a 64-Ib piece
of material ends up weigh-
ing 2.25 1b,” adds Babcock.
The geometric complexity

From start to
finish, the Mars
Rover wheel
requires about
25 hours of
machining time.

An artist’s
concept portrays
a NASA Mars
Exploration
Rover on the
surface of Mars.
Courtesy NASA/
JPL/Caltech I

of some of the parts reflects the cre-
ative design that packs a lot of engi-
neering and scientific capability into
a relatively small spacecraft payload.

Next Intent prides itself on working

Programmer Chris Baker relies on GibbsCAM'’s
Cut Part Rendering to help his machinists make
better set up decisions based on the machining
simulation provided by the software, before
the part is actually machined.
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The twin rovers of the
Mars Exploration Rover
Mission pose.

Courtesy NASA/JPL/Caltech

technology will continue to
stretch the limits of what can
be done, but the real chal-
lenge comes when trying to
make these ideas a reality—
a physical reality. “Cut Part
Rendering in GibbsCAM has
become a critical tool for
working more effectively
both on the engineering and
manufacturing sides of a
project,” says Chris Baker,

closely with all its customers to deter-
mine the best way to approach manu-
facturing challenges. Their work with
JPL on the Mars Rover project has
been no different. An integral part of
Next Intent’s success is using technol-
ogy tools that can easily collaborate
with one another. The engineering
drawings for the Mars Rover wheels
were “Limited Dimension Drawings.”
Only the key features, datums, and
GD&T elements were called out on
the paper drawings. Anything not spe-
cifically called out in the prints or
production specs had to be pulled off
the SolidWorks model. Error-free
CAD/CAM interoperability was im-
perative to ensure accurate data was
obtained from JPL’s models. “We
found SolidWorks and GibbsCAM to
be a great combination,” says
Babcock. “And bringing SolidWorks
files into GibbsCAM is totally seam-
less. Since GibbsCAM takes in the
SolidWorks file in its native format,
we don’t lose any data. Once we have
it in Gibbs, it is very easy to manipu-
late the model for machining.”

In addition to the technology, the
local GibbsCAM Reseller provides
another arm of support for the Next
Intent team to leverage the experience
of other long-time GibbsCAM users
on challenging projects. “Our
Reseller was actually able to solve
problems and help us do parts that are
a real element of our everyday work.
Working with our Gibbs Reseller and
other veteran GibbsCAM users really

helped us to go to another level with
the software. We have actually pushed
the envelope of what the software is
capable of doing on some of these
projects,” adds Babcock.

The combination of science and

Next Intent’s manufacturing
manager. Within the GibbsCAM soft-
ware, the Cut Part Rendering feature
essentially allows the programmer to
run a complete computer simulation
of the machining job before sending it
to the shop floor for actual machin-
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GibbsCAM's Cut Part Rendering
allows the process to be visually
verified prior to running the program
on the machine tool, saving time and
material.

ing. Based on the simulation, the pro-
grammer can then make modifica-
tions to optimize the job or fix prob-
lem areas that were not detected
initially.

Next Intent takes this information
to the next level by creating a series
of key screen captures, which become
a part of the machining documenta-
tion and process control. “We have
our programmers review the machin-
ing documentation with the setup op-
erators; this ensures everyone is on
the same page,” says Baker. And Cut
Part Rendering helps Next Intent’s
team communicate more effectively
with its customers, especially regard-
ing the physical constraints of design.

“Sometimes, we see tooling con-
straints in a part where the radius or
blends are complex. From just view-
ing the model in SolidWorks, we will
think ‘yeah, we can machine that.’
However, once we get into Cut Part
Rendering and see the cuts simulated
in detail, we discover problems, such
as inappropriate tool lengths or tilt
angles or any number of issues,” says
Babcock. “When our programmers
provide these pictures from the actual
machining simulation from within
GibbsCAM, it helps the design engi-
neers see the part from a machinist’s
standpoint, and also exactly where the
model is causing difficulty. After our
customer sees the problem from our
viewpoint, they make the changes to
the model—with no bickering! A pic-
ture is truly worth a thousand words.”

Babcock and the Next Intent team
know that, in any earthly endeavor,
effectively working together can make
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a big vision become reality, but technology helps at
every turn. “When you really look at it, GibbsCAM
essentially helps us communicate more effectively
with our customers. Suddenly, they have the same
understanding we do; this has saved us untold hours
and even days of time,” says Babcock.
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or cutting air isn’t getting your jobs done.
With 32 years of experience, Bill Gibbs
knows machining. And your challenges. With
GibbsCAM, it’s like having Bill and his entire
team working for you. GibbsCAM makes you
more efficient and your machine tools more
productive.

Find out how GibbsCAM’s intuitive
yet powerful capabilities can get your CNC
programming jobs done faster and more
easily — visit http://tp.GibbsCAM.com.
Optimize your metal cutting and maximize
your profits — put Bill and the GibbsCAM
team to work for you!
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