KISTLER

measure. analyze. innovate.

RESENI PRO MONITORING
HRUBOVACIHO PROCESU NA CNC
STROJI S REVOLVEROVOU HLAVOU

Monitoring poskozeni a opotfebeni nastroji v procesech
s vysokymi reznymi silami

PROCESS MONITORING SOLUTIONS
FOR ROUGH MACHINING ON
CNC MACHINES WITH TURRETS

Tool breakage and tool wear monitoring in
processes with high cutting forces



Soustruh se snimacem sily 9102C instalovanym pod upinac revolverové hlavy.

Turning lathe with the force sensor 9102C installed under the bolt holding the revolver.

Obrabéni dild na CNC strojich s revolverovymi hlavami je
efektivni vyrobni metoda, pfi které Ize pouZivat rlizné néastroje
jejichz vyména je zaroven i rychld. Sledovani feznych sil je
presnym zplsobem kontroly opotfebeni nastroje a prevence
jeho selhani. Udrzovani feznych sil v urcitych mezich také
zajistuje kvalitu dil, aniz by doslo k jejich deformaci nebo
nezadoucim materidlovym zméndm a zbytkovym povrchovym i
podpovrchovym pnutim. Umisténim jednoosého snimace sily
pod Sroub, ktery drzi skfin revolveru na suportu, lze mé¥it
silovou reakci pfendsenou na Sroub feznymi silami. Pfesnost
méfeni zavisi pfedevsim na tuhosti konstrukce a samoziejmé na
feznych silach. Diky vysoké citlivosti piezoelektrické technologie
viak Ize detekovat i malé zmény v procesu.

Tento systém je vhodny zejména pro hrubovani, kdy jsou fezné
sily dostatec¢né vysoké na to, aby generovaly adekvatni
amplitudy sil, které senzory maji snimat.

Jaké jsou vyhody poutziti piezoelektrickych méticich fetézct
pro monitoring na CNC strojich?

Pouziti systému monitorovani procesu s piezoelektrickou
technologii:

= Snizuje néklady na zmetky pfi dosazeni konzistentnéjsi a vy3si
vyrobni kvality.

= SniZuje néklady na néstroje (zamezenim poskozeni a optimali-
zaci zivotnosti nastroja).

= MdZe snizit mzdové naklady, protoze obsluha mlze byt
flexibilnéjsi a obsluhovat vice strojd.

= Minimalizuje zavazné poruchy stroje (prostoje, naklady).

Machining parts on CNC machines with tool turrets is an effective
manufacturing method: this is because different tools can be used,
and tools can be changed quickly. Monitoring the cutting forces is
an accurate way of controlling tool wear to avoid tool failures. If
the cutting forces are kept within defined limits, part quality is
ensured without deforming the part or inducing undesired
material changes and residual stresses on and beneath the surface.
If single-axis force sensor is placed under the bolt that holds the
turret housing on the slide, the moment transmitted to the bolt by
the cutting forces can be measured. The accuracy of the measure-
ment depends mainly on the structure’s rigidity and, of course, on
the cutting forces. But thanks to the high sensitivity of piezo
technology, even small changes in the process can be captured.
This system is mostly suitable for rough machining processes
where the cutting forces are high enough to generate reliable
force values that are captured by the sensors.

What are the benefits of using a piezoelectric monitoring
measuring chain on a CNC machine?

Using the process monitoring system with piezo technology:

= Reduces scrap costs while achieving higher and more consistent
quality

= Cuts tool costs (by avoiding tool failures and ensuring tools are
changed when optimum tool life is reached)

= May potentially reduce labor costs as the operator can be more
flexible and operate multiple machines

= Minimizes major machine outages (downtime, costs)



Ptiklad situace méreni pro zpracovani signalu v fidicim
systému stroje

Snimac sily Primyslovy signalni kabel
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Integrujte kompaktni snima¢ sily do stavajicich nebo novych
stroja ¢i systémd.
Stanovte referencni podobu stabilniho procesu a zaznamena-

vejte odchylky v sériové vyrobé.

Privedte signdly do fidiciho systému stroje pfes Ethernet,
EtherCat, ProfiNet, nebo jako analogovy signél a vyhodnocuijte
proces ptimo v Fidicim systému stroje.

Ptiklad situace méreni pro zpracovani signalu v samostatné
jednotce pro monitorovani procesu
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signal cable
Vyuzijte fadu ptednastavenych softwarovych nastrojd pro
vyhodnoceni signalu v dedikovaném primyslovém zatizeni.

Pouzijte digitalni I/O vystupy pro automatizaci procesu méreni a
odstaveni stroje v pfipadé problému.

Example of measurement setup for
signal processing in the machine control

Priimyslovy zesilovac signélu Rizeni stroje

Machine control

Industrial-grade
signal amplifier

Integrate the compact force sensor into existing or new
machines or systems.

Generate a fingerprint of your stable process, and record the
deviations in series production.

Feed the signals into the machine control via Ethernet,
EtherCAT, PROFINET or as an analog signal, and evaluate the
process directly in the machine control.

Example of a measurement setup for signal processing in a
separate process monitoring unit

Systém monitorovani procest I/O signal pro zastaveni stroje

maXYmos

maXYmos
process monitoring system

1/0O signal
for machine stop

Use a variety of predefined software tools for signal evaluation
in a dedicated industrial-grade device.

Switch digital 170 contacts to automate the measuring process
and stop the machine in case of a problem.



Chcete se dozvédét vice o nasich aplikacich?
Objevte je nyni:

Would you like to learn more about our applications?
Explore now:

www.kistler.com
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