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Uvod Introduction

Hodnotenie smerovych podmienok The evaluation of current condition of
rotujucich ~ zariadeni je  podmienené rotating machines is conditioned by the
objektivnymi informéaciami o spravani sa acquirement of objective information on
tychto zariadeni pri pozorovani a merani. the behaviour of these machines by

observation and measurement.
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Hodnotenia pohonov dopravnikov sa
uskuto¢nili v uhol'nom pripravnom zavode
Ledvice. Boli namerané urovne vibracii
pohonov dopravnikov a sucasne, ziskané
vysledky sa porovnali s odporicanymi
hodnotami stanovenymi v norme ISO
10816-1- 98 (011412) a CSN ISO 10816-
3-99.

2 Implementacia merania

Pre kontrolné merania boli vybrané
nasledovné pohony:
- pohon PD - U15
ELM - type 1 YG 500M-6, MEZ Drasov
200 kW, 6000 V, 990 min™', PVD - TSA —
031370
- pohon PD-U16
ELM - type F 100 — 04 18,5 kW, 1460
min”', PVD - TSA — 031-370-05-4, nyy =
46 min'],
- pohon PD — U17 - pravy
typ SEW — Eurodrive, 30 kW, n,s = 1470
min”, nyyg = 46 min”,i = 23.91,
- pohon PD - U17 - l'avy
typ SEW — Eurodrive, 30 kW, n.y = 1470

min”, nyye = 46 min', i = 23.91.

Pouzité zariadenie:

- Microlog CMVA 60 od spolo¢nosti SKF,
sériové Cislo 603449,

- dvojity urychl'ovaci snima¢ CMSS 786M
seriové ¢islo 11306,

- softwér pre analyzu dat — PRISM" pre
Windows od spolo¢nosti SKF.

Opis merania:

Meranie vibracii sa uskuto¢nilo v
stulade s poziadavkou normy CSN ISO
10816-1-98 (011412) a CSN ISO 10816-3-
99 pri 100% nominalnej rychlosti pohonu
PD pocas prevadzky. Charakteristickou
meranou hodnotou bola efektivna hodnota
rychlosti  ver [mm.s’']  vibracii  vo
vertikalnom smere (V — zvislo na os
elektromotora vo vertikdlnom smere),
horizontalnom smere (H - zvislo na os
elektromotora v horizontdlnom smere)
a osovy smer (A — v osi elektromotora).

By means of a specific example, the
evaluation of condition of chosen drives of
belt conveyors in the coal preparation plant
at Ledvice is done. Simultaneously, a
comparison of measured values with
recommended ones stated in the norms
CSN ISO 10816-1- 98 (011412) and CSN
ISO 10816-3- 99 was made.

2 Measurement Implementation

For check measurements, the following
drives were chosen:
- the drive of belt conveyor — U15
ELM - type 1 YG 500M-6, MEZ Drasov
200 kW, 6000 V, 990 min™" PVD - TSA —
031370
- the drive of belt conveyor — U16
ELM - type F 100 — 04 18,5 kW, 1460
min”', PVD - TSA — 031-370-05-4, nyy =
46 min’
- the drive of belt conveyor — U17 — right
type SEW — Eurodrive, 30 kW, nyy
1470 min™', nyyq = 46 min™, 1 = 23.91
- the drive of belt conveyor — U17 — left
type SEW — Eurodrive, 30 kW, nyg
1470 min™, nyyg = 46 min™, i = 23.91

Equipment Used:

- Microlog CMVA 60 from the company
SKF - serial No. 603449,

- dual acceleration sensor CMSS 786M -
serial No. 11306,

- software for data analysis - PRISM* for
Windows from the company SKF

Measurement Description:

The measurement of vibrations was
done in accordance with the requirements
of norms CSN ISO 10816-1-98 (011412)
and CSN ISO 10816-3-99 under operation
of belt conveyors at the 100 % nominal
speed of drives. The  measured
characteristic value was the effective value
of velocity vef [mm.s™'] of vibrations in the
vertical direction (V — perpendicular to the
electromotor axis in the vertical direction),
horizontal direction (H — perpendicular to
the electromotor axis in the horizontal
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Efektivna hodnota vibracie bola
merana pomocou pristroja  Microlog
CMVA 60 od spolo¢nosti SKF, pristroj je
vystrojeny snimacom zrychlenia CMSS
786M. Pristroj integruje merané zrychlenie
vo frekvenénom rozsahu od 10-10000Hz.
Efektivna hodnota a spektralne
charakteristiky st uloZzené v pamiti
pristroja. Odtial’ su prenesené do pocitaca
a nasledne spracované pomocou softwéru
SKF PRISM4 pre Windows. Zistené
hodnoty sa znazornuju v diagrame (obr.1).
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direction) and the axial direction (A —
in the electromotor axis).

The effective value of vibration was
measured by the device Microlog CMVA
60 from the company SKF equipped with
the acceleration sensor CMSS 786M. The
device integrated acceleration measured in
the frequency range of 10+1000 Hz to the
velocity. Its effective value and spectral
characteristics were stored in the device
memory. From there, they were transferred
to a PC and further processed by means of
software SKF PRISM4 for Windows.
Measurement points were laid out as
shown in diagrams of measurement points
of drives given below.

Al3

Obr. 1 Diagram nameranych udajov pohonov dopravnikov Ul5 a Ul6
Fig. 1 A diagram of measurement points of the drives of conveyors Ul5 and Ul6

H12

SEW -
Eurodrive

Obr.2 Diagram nameranych udajov pohonov dopravnikov Ul7
Fig. 2 A diagram of measurement points of the drive of conveyor Ul7
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Zaver

Na vyhodnotenie Grovne vibracii bolo
pouzité¢ kritérium podla tabulky A.2
normy CSN ISO 10816-3-99(011412),
tj. rozsah Siroko-pasmovych vibracii.
Pristroje na pozorovanie boli zaradené do
skupiny 2 (pristroje strednej vykonnosti
s vyvkonom menej ako 300kW pre pruzné
pripevnenie) s hranicou vibracie podla
zony C, tj. pre zariadenia so stale
vyhovujicimi vibraciami. Pre klasifikaciu
boli stanovené nasledovné hranice tirovne
vibracii:
- Vefmax=4.5mm.s™ pre pevné pripevnenie,
- Vefmax=7.1mm.s™' pre pruzné pripevnenie.

Z vysledkov merania vyplynuli nasledovné
zavery:

Pohon U15

Odporucané trovne vibracii su prekrocené
vo vnutri osi prevodovky a vo vertikdlnom
smere elektromotora, najmid v lozisku
ventiladtora. To méa za nasledok nielen
nerovnovahu rotora, ale aj nevhodny stav
motorovej spojky (osova vibracia).

Pohon U16

Odporucané trovne vibracii su prekrocené
vo vnutri elektromotora, najmi v lozisku
ventildtora. To ma za  nasledok
nerovnovahu motora a mechanické
nepresnosti elektromotora.

Pohon U17 - pravy

Po premerani pohonu a po naslednom
pozorovani s ohl'adom na narastajicu
hodnotu  vibracie  elektromotora s
ventildtorom boli zistené odporicané
urovne vibracie. Ostatné hodnoty pohonu
st vyhovujuce.

Pohon U17 — lavy
Podmienky pre prevadzku su splnené.

Na obr.3 je znazornena vertikalna vibracia
pohonu Ul6 a na obr. 4 je zndzornena
osova vibracia pohonu U16.

Conclusion

To evaluate the level of drive
vibration, a criterion according to Tab.A.2
of norm CSN ISO 10816-3-99(011412),
i.e. the magnitude of wide-band vibrations,
was used. Machines observed were classed
into the group 2 (medium machines of
performance less than 300 kW with
resilient mounting) with the limit of
vibration according to the zone C, i.e. for
machines with the still satisfactory level of
vibration. For this classification, the limit
of vibration level was determined as
follows:
- Vetmax=4.5mm.s™ for rigid mounting,
- Vermax=7.1mm.s™! for resilient mounting.
From the results the following facts below:
The Drive U15
Limits recommended for the level of
vibration are exceeded with the gearbox
input shaft and with the electromotor in the
vertical direction, especially in the fan
bearings. The behaviour of spectra evokes
a suspicion not only of rotor unbalance, but
also of the clutch being not in good
condition (axial vibration).
The Drive U16
Limits recommended for the level of
vibration are  exceeded with the
electromotor, especially with fan bearings.
The behaviour of spectra evokes a
suspicion of rotor unbalance and of
mechanically loosened electromotor.
The Right Drive U17
The re-measurement of drive and the
subsequent observation with regard to the
increased  value of  vibration of
electromotor ~ with  the fan  are
recommended. The other values of drive
are satisfying.

The Left Drive U17
The condition of drive is satisfying.

In Fig. 3 there is a record of vertical
vibration of drive U16 and in Fig. 4 the
record of axial vibration of drive U16.
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