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Mpy BBBEXAAHETO HA YNPABNAEMO YBENUYEHO NiTb3raHe B MENHULMTE C BEPTUKAIHM POIKMA CE YBENNYaBa CMUNALLUAT eheKkT U CbOTBETHO JOOMBBLT Ha PUHO
CMINEHISI MPOAYKT, KaKTO 1 U3HOCBAHETO Ha PabOTHUTE OpraHu W CneLmdUIHOTO eHepronoTpednerme.

B cTatnsTa e pasrnegaHo peLueHne, npy KOETo YBENMYEHOTO NiTb3raHe ce MOCTUra Ype3 HakmaHsaHe Ha 0CTa Ha CMUMaLLMTe PONku Ha onpefeneH brbn B cnpsmo
BepTUKanHaTa oc Ha kopnyca. [pu ToBa, 0CBEH HIKOM NPOMEHW B OCHOBHUTE NapameTpy Ha NpoLieca, ce NPOMEHSIT 1 M3NCKBAHWSTA CPSIMO 3aKpenBaHeTo Ha
OCHOBHUs narep. MopaxaaT ce CbOoCHN Cuiu, kouTo TpsbBa Ae Ce B3emaT NpeABuA Npu NPOEKTUPaHE Ha NarepHaTa Bpb3ka. Tesn Cumi ca aHanuanpaxu 1 ca
HabensaaHn cpeacTeaTa 3a u3bop 1 CbOTBETCTBME C U3UCKBAHMSTA HA CauMeHNTe narepu.

KIFO4OBW AYMW: MenHuuy, BepTUKaneH poTop, yBenuyeH ToBap, Nb3aralyy ce narepu, narepeH sbaen.

MMOBULIEHOTO MiTb3raHe NMpW MENHWLM 33 CMUIaHe Ha
MWHEPamnH/ CypoBMHWM BOAM [0 YBeNW4aBaHe [dobuBa Ha
CUTHWTE Kracu B roToBWst MPOAYKT. To MOXe Aa ce mpunara
BMHarW Toraea, korato HeobXOAMMOCTTa OT CUTHUTE Knacu €
no-ronsima. lNpu ToBa Tpsibea Aa ce UMa Npeasua, Ye B cryyast
Ce yBenu4yaBa pasxo4bT Ha EHeprUs W W3HOCBAHETO Ha
paboTHUTE OpraHM Ha MawwHata. [peou BbBEXAaHE Ha
TakoBa NiTb3raHe TpsibBa [a ce OLEHAT BCUYKM Te3W (hakTopu
W [ga ce OMpeaeny onTumManHus pexum. lNpn LeHTpobexHo
POIIKOBUTE MENHMLM TO MOXE [a Ce Cb3faAe Ypes HaKnaHsHe
OCUTEe Ha CMWNaLLMTe POMKA CrpsSMO BepTMKanmHaTta Oc Ha
MenHMuaTa Ha onpegenieH brvn 3 (dour. 1). Mpu ToBa, 0CBEH
MOBWLLEHO MITb3raHe, KOETO pacTe C HapacCTBAHETO Ha brbra
Ha HaknoHa [3, ce Cb3AaBa M JOMbIHUTENHO HAaTOBapBaHe Mo
ocTa Ha MenHuuaTa. ToBa HaToBapBaHe 3aBMCKU OT brbMa Ha
HaknoHa 3 n oOwWOTO cbnpoTMBNEHMe npu pabota Ha
MenHuuaTa. To MOXe [a ce Onpeaerny ¢ ypaBHEHNETO:

Pg=PesinB, N

KbaeTo:
P. € CbNpOTUBNEHNETO NpU paGoTa Ha MenHuLaTa.

ToBa CbNPOTUBIEHNE MOXE A Ce ONpesenit ¢ NoMoLLTa Ha
CbOTBETHM YPABHEHWS, JaBaHW B TeXHuYeckata nuTepatypa

(Hoeffle, 1985). Cunara Pg HaToBapBa [OMbIHUTENHO poTopa
W narepute Ha MenHuuata. Ts MOXe Aa fdeicTBa B ABeTe
MOCOKM B 3aBWCUMOCT OT TOBa [anu ponkata € HaknoHeHa B
NIBO UM ASICHO M B 3aBMCMMOCT OT MOCOKaTa Ha BbPTEHE Ha
poTopa.

Quzypa 1.

Ha dour. 2 e nokasaHo eaHO pelueHne 3a nogobeH narepeH
Bb3en. PaspaboTkata e HanpaBeHa ¢ MOMOLLTA Ha MporpameH
npoaykt Solid Works 98+. lNpu ToBa ca B3e™ npegsug u
HaToBapBaHusTa Pg, AbMXaly Ce Ha HaKMOHABAHETO Ha
porkuTe. Kakto ce Buxga OT urypata, M3nonasaHu ca [sa
camoHaraxzally ce paguarnHu narepa 1 eauH efHoAeNCTBaLY



caumeH narep. [pu Tasu KoHMrypaums Ha narepHus Bb3en
camoHaraxjalumte ce narepu rybsT csosita camoHaraxjalya
ce cnocobHocT. B cnyyas Te ca u3bpaHu nopagm ronsamara um
TOBAapOHOCMMOCT. BBb3MOXHW Ca W [PYrM  KOHCTPYKTUBHM

pelleHns. Tbii KaTo NarepHUAT Bb3en e npegHasHayeH 3a
MenHuLa, paboTella B CUIHO 3anpalleHa cpeda ce Buxaa, ve
€ npeaBuaeHa OT ABETe My CTPaHuW 4BOMHA 3aLLuTa.

Queypa 2.

C ornen HopmanHata paboTa Ha narepHata rpyna Ha
poTOpa, BILABT Ha HaKMoHa [3 ce orpaHNyaBa W B ABeTe
MOCOKM MO CrefHUTe CoBpaxeHns:

1. Tlpn HaknOH HansBO Kakto € Ha dwr. 1,
[OMbIHUTENHOTO HaToBapsaHe Pp e e
HaCcOYeHO Hagony W lue yBeru4yaBa OCOBWS
TOBap, Ab/IXall ce OT TernoTo Ha potopa Pg.
Mpn ToBa 06WMAT TOBap Pa = Pg + Pp e
HaToBapBa M narepute Ha poTopa W brbn 3
TpsibBa fa ce orpaHnyn O NPUEMITUBY pas3Mepy
Ha NarepHata rpyna.

2. Tlpn HaknoH HapacHo cunata Pg we 6bae
HacoyeHa ofpaTHO — Harope W Lie Hamansea
o6l Toap Bbpxy narepute Py = Pg - Pg.
ToBa MOXe Aa ce fonycka camo A0 LocTuraHe
Ha nogemHa cura Pg, no-manka ot TernoTo Ha
potopa Pg cbc cunata Pamin. Tasu cuna e
HeobxoguMMa 3a ocurypsisaHe Ha HopmasnHata
pabota Ha akcuanHus narep. [lpu no-
HaTaTbWHO HamansBaHe Ha cunata Pamin Ce
HapyLLaBaT HopManHUTe YCMOBWS 3a TbpKarnsHe
Ha CcaymuTe OT CunuUTe, MNpeawsBUKaHW OT
TaxHata Maca. Cunata Pamn MOXe pa ce
Onpeaenu ¢ ypaBHeHUETO

Pamin = M (Nmax /1000)2

KbOeTo:
M e KoHCTaHTa, JaBaHa B TexHUYeckaTa nuTepartypa 3a
Tbpkanswm narepu (FAG Katanor 1973).

B 3akmioueHne Moxe Aa ce kaxe:

1. Mpu UEHTPOBEXHO POMKOBM  MENHULUM  C
HaKMOHEHW PONKM Ce Cb3faBa AOMbIHUTENHO
HaToBapBaHe Ha NarepH1s Bb3en Ha poTopa.

2. [lombIHUTENHOTO HATOBapBaHe Ha farepHus
Bb3en Ha poTopa Ha MenHuuaTa Moxe aa 6bae
HACOYEHO HaZOoNy WM Harope Npu [BIKEHNE B
obpaTHa nocoka. TO 3aBMCKM OT brbfla Ha
HaKMOHa W MOXe [a ce Onpedenu kato ce
usnonsea reoMeTpusTa M napameTpute Ha
Mall1HaTa.
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In the introduction of controlled increased sliding in vertical-roll mills, the grinding effect, and respectively the fine-class yield, are increased but the wearing out of the

working organs and the specific energy consumption are also increased.

In the paper, a solution is discussed where the increased sliding is achieved by inclining at a definite angle 3 of the grinding-rolls' axis as to the housing's vertical
axis. In doing so, besides certain changes of the major parameters of the process, the requirements to the main bearing fixing are also changed. Axis-aligned forces
are generated which must be accounted for in the design of the bearing knot. These forces are analyzed and the means are outlined for the choice and compliance

with the requirements of the rolling bearing.

KEY WORDS: mills, vertical rotor, increased loading, sliding bearings, bearing knot.

Increased sliding with mineral raw material mills results in an
increase of the yield of the final product’s fine classes. It can be
applied whenever the need of finer classes is greater.
Whereas, it should be minded that, in this case, energy
consumption is increased as well as the wearing out of the
machine’s working organs. Prior to such sliding’s introduction,
all these factors should be assessed and the optimal regime
should be chosen. With centrifuge-roll mills, it can be
established by inclination of the grinding rolls’ axes with
respect to the mill's vertical axis at a definite angle B (Fig. 1).
Thereby, apart from the increased sliding, which increases
proportionally with increasing of the inclination angle (3, an
additional load is created along the mill's axis. This load
depends on the inclination angle 3 and the overall resistance
with mill working. It can be determined by the equation:

Pg =PesinB3, N

where:
P. is the resistance with mill working.

This resistance can be determined by the use of the relevant
equations provided in technical literature (Hoeffle, 1985). The

force Pg puts some additional load on the mill's rotor and
bearings. It can be applied in both directions, depending on
whether the roll is inclined to the left or to the right, and also on
the direction of the rotor’s rotation.

Figure 1.

In Fig. 2, a solution for such a bearing knot is shown. The
design was performed by the program Solid Works 98+. In the

design process, the loads Pg were taken into account, resulting
from the rolls’ inclination.

As can be seen in the Figure, two self-adjusting radial
bearings and one single-operating ball-bearing have been
used. With this configuration of the bearing knot, the self-
adjusting bearings lose their self-adjusting ability. In this case,
they were chosen because of their great loadability. Other
structural designs are also possible. Since the bearing knot is
intended for a mill, operating in strongly dusted environment,
double protection is provided on both its sides.
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Figure 2.

With a view to the rotor bearing group’s normal work, the

inclination angle P is delimited in both directions for the
following reasons:

1. With inclination to the left, as in Fig. 1, the
additional load Pg will be directed downwards,
increasing the axial load, resulting from the
rotor's weight Pg. Whereas the overall load P, =
P + Pp will also load the rotor bearings and

angle B shall have to be restricted within an
acceptable size for the bearing group.

With inclination to the right, the force Pg will be
directed in the opposite, upward, direction,
decreasing the bearings overall load P, = Pg -
Pg. This can be allowed only as much as a lifting
force Pg, lesser than the rotor’s weight Pg by the

force Paminis achieved. This force is needed to
provide for the normal operation of the axial
bearing. With further reduction of the force Pamin,
the normal conditions for the balls’ rolling are
disturbed by the forces generated by their
mass. The force Pamin can be determined by the
equation:
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Pamin = M (nmax /1000)2

where:

M is a constant, provided in technical literature for rolling

bearings (FAG Catalogue 1973).

2.

As a conclusion, it can be said:
1.

With centrifuge roll mills with inclined rolls, an additional
loading of the rotor’s bearing knot is created.

The additional loading of the mill rotor’s bearing knot can
be directed downwards or upwards with the reverse
motion. It depends on the inclination angle and can be
determined using the machine’'s geometry and
parameters.
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