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Abstrake: V tomto clanku sa venujeme reakcii systému pozo; ‘ovaného rotora, ldory je
modelom metody konecnych prvkov v urcitom case. Casovy priebeh poruchovich a
bezporuchovych riadiacich jednotiek (hriadelov) s roznymi miestami vyskytu poruchy
zobrazuje dynamicke spra»ame V tomto pripade sa zohladmgu ucinky vlastnej hmotnosti a
nerovnovdhy. Takto mozno indukovany systém povazovat za nomindlny signal v zdvislosti
od amplitidy harmonickej alebo segmentovanej odchylky. Model metédy konecnych prvkov
sa chdpe ako , experimentdlny* vyskum dynamického spravania systému viedy, ak sa
nejednda ani o dekompoziciu systémového usporiadania, ani o presné systémové reakcie.

Klucové slovd: ,

Abstract: In the artzcle presented we e deal with the behavzour system of an observed rotor
being the model of the finite element method at certain time. Time bekavzour of faulty and
failure-free controlling units (shaf ) with d ifferent fault places repreventmg dvnamzc
behaviour. In such a case therez are the effects of the own weight and unbalance. Thereafter
this induced system is considered the nominal signal dependtng on the amplttude of
harmonic or segmenting aberration. Model of the finite element method 5 the

"experimental” mvestzgatzon of the dynamzc system behaviour if it is nei
decomposition of Systemzc arrangemenl nor ihe accurate systemzc reactzons
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1. UVOD 1. INDRODUCTION

Nie je mozné predvidat a naplanovat
vSetky mozné pripady poruch. Na jednej
strane stoji a priori urobené opatrenie,
ktor¢ je vysledkom minulych skisenosti,
na strane druhej sa objavuju
deterministicky alebo stochasticky

It 1s not possible to anticipate and lay
out all the possible cases of faults. There is
the measurement being the result of last
experiences done on one side, and the
deterministically  and stochastically
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neoCakdvané  faktory.  Okrem  toho
skusenosti ¢loveka  zminulosti  a
pritomnosti nie st dokdzané a nemozno ich
povazovat’ za predikaciu do budicnosti.
Napr. opotrebenie materidlu je pomalé a
vo faze projekcie a planovania tazko
vypocitatelné. Protiopatrenia je potrebné
urobit’ nielen vo faze projekcie a
planovania, ale rovnako aj pocas
prevadzky [4]. V pociato¢nom S§tadiu ich
nemozno  vicsinou  priamo  zachytit
Fudskymi zmyslovymi organmi. Napr.
poruchy patriace do tejto kategorie, ktoré
vedi nielen k prasknutiu  hriadela a
sposobuju postupné poruchy v lozisku, ale
nakoniec vedd k celkovym Skodam. Zvlast
ide o pripady, ked zasiahnuté casti su
napojené na dalSiu cast' stroja. Toto je
kl'acovy problém v nepretrzitej prevadzke.
Stretdvame sa s problémom ako nielen
Casovo optimalne spoznat symptomy
poruchy, ale aj ako lokalizovat’ poruchu a
Jjej blizsie okolie v Case prevadzky, aby sa
prediSlo nebezpecenstvu l'udi, okolitého
prostredia, a uSetrili sa naklady na
nasledky. RieSit’ spominané problémy nie
je Tlahké, vzhladom ktomu, zZe eSte
neexistuju univerzalne metody, ktoré by
riesili problém spoznania a
diagnostikovania ~ poruch. Je  preto
nevyhnutné objavit’ efektivne metody [9].

Tieto rotujice konfiguracie sa mdzu
vyhodne aplikovat’ pre riadenie systémov s
vysokou néaro¢nostou na bezpecnost a
spolahlivost’ prevadzky, ako su napriklad
procesy kontinudlnej vyroby (vysoké
pece), systémy zvislej banskej dopravy a
podobne. St vyhodne pre pasovi dopravu,
ktord je vhodna pre velké hodinové
dopravované mnozstva (az do 20.000 m’h’
Y, strednti az velku dopravnu vzdialenost’
(3 - 15 km) a velké stipavé trasy (25 —
300) [3].

2. POHYBOVE REAKCIE
PORUCHOVYCH
TURBOROTOROV

Pohybové reakcie turborotora
sledujeme na rotore obsahujuicom dve
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unexpected factors on the other hand.
Besides that, man’s experiences from the
past are not proven and cannot serve as
a prediction into the future. For example,
the material detrition is slow and hardly to
be calculated in the phase of projecting and
planning. Countermeasures are needed do
not only when projecting and planning, but
also during the operation [4]. At the
beginning they are obviously difficult to be
perceived by senses. Faults as a part of
these category leading to shaft breaking
result finally in causing the aggregate
damages. Especially it concerns cases,
where the broken parts are joined with
other part of the shaft. This is the problem
in the continual operation. Theretfore there
1s how to optimally recognize fault
symptoms, localise it and the environment
as well during the operation to avoid the
danger for people and environment and to
save costs on consequences. It is not easy
to solve the problems mentioned for there
is still lack of universal methods solving
the fault diagnosis. Effective methods are
to be evolved [9].

These rotating configurations can be
effectively applied within controlling
systems of high security requirement and
operating reliability, e.g. processes of
continual production (blast furnaces),
systems of horizontal mining
transportation and alike. They are useful
for track transportation as being effective
for huge amounts transported per hour (up
20.000 m’h™), middle to long transport
distance (3 — 15 km) and big grading lines
(25 -300) [3].

2. KINETIC BEHAVIOUR OF THE
FAULT TURBOROTORS

Kinetic behaviour of turborotor is
followed up at a rotor containing two
hydrodynamic adjustable bearings laid at
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hydrodynamické posuvné loziska
umiestnené¢ na koncoch hriadel’a. Rotor
pozostava zo 7 samostatnych riadiacich
jednotiek s rovnakym priemerom, dizkou a
homogénnymi  vlastnostami  materialu.
V dalsich castiach tejto kapitoly uvadzame
systémové data pre geometriu a material
samostatnej riadiacej jednotky rotora
(obr. 1).

he end of the shaft. Rorot consists of seven
independent controlling units with equal
average, length and  homogeneous
characteristic of material. Systemic data
for geometry and material of an individual
rotor unit are described in the following
parts of this paper (fig. 1).

i
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Obr. I Rotujuci hriadel’ turborotora
Fig.1 Rotating shaft of turborotor

2.1 LOZISKO

Zvolené loziska mozeme
charakterizovat’ ako dynamické
segmentové loziska spojené mohutne
sc¢apmi na oboch stranach hriadela.

Sacastou  hmotnosti loziska st capy,
panva loziska, segmenty a kozlik loziska.
Zataz  hriadela ako aj eventudlne
posobiaca zataz na systém sa prenaSa na
kozlik loziska. Priemer capov volime
zhodne s priemerom hriadel’a. Vychadzaju
z tedrie kratkeho loziska [5], volime Uzke
lozisko, pricom zanedbavame
fundamentalne oscilacie ako aj oscilacie
loziskového nosnika. Rovnice (1) a (2)
vyjadruju  predpokladant ©=  dynamicku
intenzitu loziska zhodnu s intenzitou ¢apov
(zanedbavame posuny v lozisku) [3]
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2.1 BEARING

The bearing chosen can be
characterised as dynamic segmented
bearings connected massively with

journals of ashaft at its both side. The
whole bearing weight is made of journals
of the shaft, saucepans, segments and the
coach-box bearing. Shaft load as well as an
alternatively effective load upon system
are carried to coach-box bearing. The
average of the journals are identical with
the shaft average. Coming out of the
theory of a short bearing [5], we choose the
close bearing, neglecting the fundamental
oscillation as well as the oscillation of
bearing bearer. The equations (1) and (2)
express the assumed dynamic intensity
being equal to journals (regardless bearings
shifting) [3]



























