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Robotics Projects:
Software as Key to Success

Since the market for special machine construction canneot implement
the flexible automation solution that Primus Préazisionstechnik needs,
the team decided without further ado to implement the robotics project itself.

Artiminds. Since its foundation in 1978. Pri-
mus Prazisionstechnik in Blckeburg. Lower
Saxomy, has built up a good repuiation as
an Iindependent system supplier for efficient
diive solutions. The family-managed com-
parry employs 110 people wha develop and
manufaciure special gear units with power
ratings of up to 100 watts for customers In
the automative sectar. building automation
and medical technolagy.

“We are a solution provider,” says Managing
Director Thorsten Volz. “An idea service pro
vider. in a manner of speaking, with an atfili-
ated production facility with a high produc-
tion depth. The inhouse oplions compiise
of weming, milling, assembly and all associ
ated sub-processes.” The company has been

practicing the much-vaunted Industry 4.0 fos
mamy years now, aulomating and digitizing
as many processes as possible with the aim
of maintaining a high level of repeatability
and process stability, even for large valurmes.
This is the case with a force-controlled pick-
and-place and joining process in which small
gearboxes are produced from several individ-
ual parts for a customer in the automotive
industry: The task here is to fit three shafts
and five gears into a gearbox housing. Be-
fare placement, the individual parts are also
greased. Approximately 250,000 of these
gearboxes are manufactured by Primus each
year « until now manually, “This 5 3 com-.
plex applicatipn with many process steps
and different components that need to be

With the halp of ArtiMinds LAR Primus is able to fake a targeted approach o process
oplinvization and troubleshaating
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assembled into a gear motor, which is later
sealed aimight.” Valz tedls us. "It is thersdore
vital that all components are assembled
completely and comectly, And this is where,
unfartunatety. people aré sometimes the
wiakest link.” To improve product qual-
iy and process stability and reduce costs
throwgh better dosing of the grease, Primus
decided to automate this production step
robatically, “We ultirmately failed to have a
suitable specialized machime built for this
purpose.” the Managing Director elaborates.
The fault lies in the high number of variants
and the fact that the inelligence reguined
for the application was not available for the
planned bwdget. “For a standard application,
the perfect machine would have been avail-
able to us, producing 100.000 parts in a cy-
cle-oprimized manngs, Wolz recounts, ~Bun
then, we wouldn't have had any influence
on changes, modifications and the different
variants.” That was noT what Prirmues wanied
“We had 1w decide on how 10 procesd. ex-
plains 5ascha Schwier, Technical Manager
at Primws Prazisionstechnik. “Either we de-
sign the Systerm completely for Sccuracy, or
wi equip it with imelligence s that wae can
also use it to manufacture other products and
repreduce different process steps.” A deci-
sian was made in faver of the second opticn
“Diar concem with aulomation was mot aboul
optimizing cycle times, but about increasing
process accuracy and achieving stable reppat-
ability. Since we wanbied o remain flexabde in
terms of implementation and hardware s¢-
Lectipn, we decided 1o start on a greenfield
site and tachle our first robotic cell in-house,
although wae Still lacked provious experienoe
in rbotics.” the Managing Director Sums wp.



Durireg the force-controlled pick-amd-place
and joining process. three shafts and five
gears are fitted into a gearbox housing.
Belore placemeant, the individual parts ane
also greased.

When the software solution is the key
The team flirst began by procuning the appro
priate hardware. “Using sensor technology, we
taught the robot to see and feel” says Vilz
Primus equipped the oot with a camera and
a force-torgue sensar, An individual gripper
system was added to handle the gears and
shafts. The key to the smooth interaction of all
parts was the manutacturer-indapandant ol
ware solution ArtiMinds Robot Programming
Suite (RPS). "We were looking for a program-
ming emvironment so that we wouldn't have to
towch the source code directly,” says WALz “In
the process, the RPS acted as an interace that
couples all the peripherals together.
With the software. even complex sensor-adap-
tive applications can be easily implemented.
Users program the robot using drag &
drop from predefined templates - the ro
bot code is written independently by the
software, In the process, AriMinds RPS
ensures seamless integration of online
and offline programming. In this way, flex
ible automation solutions can be created
and electnical gnppers, force torque sen
SOFS, IMAGE professng systems and PLC
communication cam be integrated eas
ily. Schwier explains, “For the process to
rum robustly, the system must be able to
compensate for tolerances independently,
The anly way to achiewve this is through
imbelligent communication between the
components, We have practically bailt
our special machine, yet we can still use
it Hlexibly thanks to the algorithms of Ar
iMinds RP5

ArtiMinds” softwane solution was a major
building block in realizing our redqguine-
ments, says Volz. “In a classically pro
grammed environment, we would have
needed signiticantly more test cycles and
a significantly longer development pe
rigd.” Primus was particulardy impressed
by the clear and intuitive programming
with the software, "AtiMinds RP5 offers
many helpful functions that make work
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easier, such as the 30 simulation environment
or the ability to switch back and forth betwaen
online and offline mode depending on require
ments, lists Michael Castign, RODBOE Program-
meér at Primus Prazisionstechnik, “The veny big
advantage is that | cam use a single platform
ta harmoniously integrate and control all com
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Panents and sensors such as robots. Cameras,

force-tongue sensors, grippers and motors in
the process. The RPS simplifies this step and
|_I'IZ'|'.'I:,Z|I.-'H d LN [II"1'| ;Z-Il:lg]r.:l"Hr'Il'llZi SUrUCiune,
When it comes to sobving tricky challenges,
the software can also provide quick and easy
help with its wizards. "ArtiMinds BPS is a bulg
ing toolbax, S0 U0 speak, says Castien
“With the provided tools we were able
to quickly and safely reach the desired
result, as with the spiral search function
for instance.” This function block provided

in the software’s template library enables
the robot to conduct a force-controlled
search for the insertion and joining loca-
tion for the gears and shafts, "When there
was no template available for a required
function, the AriMinds support team
quickly helped to find a solution without
complications,” says Castien.

Analysis, optimization and remote
maintenance with ArtiMinds LAR

To keep an eye on the plant during op-
eration, Primus uses another product from
ArtiMinds: the Leaning & Analytics for
Robots (LAR) analysis software. This soft
ware provides detailed evaluations and
data about the production process,  The

The function blocks provided in the
software's template library enable the
robot to conduct a force-controiled
search for the insertion and joining
location for the small parts
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information is based on robot movements,
[EWT(_:E!-!E:IFEI:IE" measurements, ITaE PRICHCES ST
resulls or ermgr Oodes,” explaing Baimund Har
telt, Senior Business Development Manager at
ArtiMinds. "These are collected automatically
and stored in the database. Enriched with pro-
cess information from the RPS templates, Pri-
mus can imberpret the data in a goal-oriented
manner with a direct view on the task to be
solved and derive optimizations, Moreover, be

cause different users need different data and
KPIs, everyone can tailor their dashboard to
their exact '!-".|I.JII|.'.':":L'|'1E':..

On one hand, Primus uses LAR for process
monitoring and fault detection or analysis. on
the ather hand also to Comvernt process stabiliny
into key figures, “ArtiMinds LAR enables us to
take a targeted approach o process optimiza
tion and troubleshooting,” says Schwier. “This
eliminates the need for fishing in the dark.”

In the 20 simulation environment of ArtiMinags BPS. the application can be tested in advance.
checked for collisions and reachability, and individual processes such as greasing and jolning

can be wisualized.
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To improve prodect guality and process
stability and reduce costs through better
dosing of the grease, Primus decided to

dutiwnate thus production step robatically

Castien also sees this as a major advantage
"There is always a kind of demonstration effect
when troubleshooting, Once you are standing
in front of the system, the emor no longer oc
curs. With LAR, 1 can automatically record all
the data and, thanks to the seamless docu-
rmentation, isolate ermors within a short time,
In addition. optimization potential that would
not be visible to the naked eye can be easily
objectified. Castien explains, “We have two ro-
bots with the same program. The analysis data
from the LAR showed that there are still differ-
ENCEes, ‘|'l':.'IIJ-:_.'||'. and contrary Lo our assumplion,
the bwo syitems dont run the same. Lsing
this data, Castien was able oo readjust the pre-
cision to within 100ths and, after a few runs,
re-evaluate whether or not the changes had
the desired positive effect

Cooperation at an egual level

With the software solutions from ArtiMinds,
Primus PraZisionstecnnik was in a position 1o
implement that Mlexble robatic cell that the
company needed for the fully automated as-
sembly of the small gearboxes. "We achieved
our goal and were able to increase the process
quality from about 90 to almost 100 per cent,
Volz states with satisfaction. “Furthermore,
the system gives us high flexibility since we
Lill |J|Z|1I|J'| it T mew [asks or l.||:|11l':iI'II: condi-
pons without much eflor, e, meprogram i
independently. In addition, the robotics know
how built up as part of the project provides us
with a major competitive advantage!” The gear
specialists were also impressed by the trusting
cooperanon at eye level We grew [ogether
on the tasks,” says Castien. “When there were
challenges, we worked out solutions and ways
in partnership. And we still have intensive ex-
changes, for example, to extend the prepara-
tion of LAR's analysis data to our needs, as we
are currently daing.”

Silke Glassterter, Head of Marketing
at Artitinds Robotics
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