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BbB BanoseTe Ha cMUNalLy Bansuy B MENHWALM C BEPTUKANEH KOpMyC, 3afBWKBaHM OT MnaHeTapeH MexaHU3bM, Ce MOSIBABAT [OMbIHUTENHA HATOBapBaHWs B
pesynTat oT enactiyHuTe AehopMaLmi Ha BansLuTe, Npeau3BukaHi OT HeU3BEXHOTO TPUEHE MW TakuBa KOHCTPYKTUBHM pa3paboTky.
B pabotata ¢ nomoLyta Ha CbBPEMEHHU METOAM ca pasrnefaHn fecopMaluuTe W LOMbIHUTENHUTE HANPEXeHUs, Bb3HUKHANM B X04a Ha ekcnroatauusita Ha

MENHULM OT TO3U BUA.

KntoyoBu oymu: CMUnaHe, nnaHeTapH MexaHuamu, TOPCUOHHM BaroBE, TPUEHE, Ae(OpMaLIM, HAMPEXEHNS!.

HeobxogumocTTa OT (PMHO CMIAEHN MUHEPAHU N EHEPTUHY
CYPOBWHM [J0BeJe [0 Cb3AaBaHETO Ha peauua HOBM CMUMaLLm
MaluHM. EpHa  KOHCTpykumst Ha nopgobHa MenHuua e
LIPM BMI'-70-A (ueHTpoBexHo-pornkoBa MenHuua), cb3pa-
peHa b BMI'M (O6petukos, 1968).

LIPM BMI'-70-A e ¢ BepTukaneH koxyx (dur. 1) u pabotu
Ha UeHTpoBexeH npuHumMn. o TO3M HauMH ce ocurypsisa
pa3ToBapBaHeTO W MO rPaBUTALMOHEH MbT M Ca BanuaHu
BCUYKM YpaBHEHWS 33 NPECMATAHE HAa OCHOBHUTE i napameTpu
KaTo BN Ha 3axsallaHe W BarMpaHe, cBoGoaeH MbT, Bpeme
Ha npecToi, Bpot Ha Bb3gencTans u ap. (Bydes, 1973). Kakto
ce BUXOa OT (ur. 1, MenHMUaTa ce CbCTOM OT LeHTpaneH
narepeH Bb3en, KOXYyX, CMAMal Ponku W YCTpoWcTBa 3a
3axpaHBaHe W OTBEX[AaHe Ha roToBus NPOAYKT. 3a4BUKBAHETO
i e opurnHanHo. CbCTOM Ce OT NNaHeTapeH PeaykTop KbM
NnaHeTHUTE Konena, Ha KOWTO Ca 3aKpereHu TOP3WUOHHM
BasnoBe, a KbM TSX — HEMOABWXHO CMUnaLLmUTe porki. o To3u
HauMH BCSKa porka e 3afBukBaHa OT 0BLLMS peaykTop.

Cnep u3paboTtBaHe NpoTOTUNA HA MeNHWLATA, TS € U3NuTa-
Ha (Koitues, 1975) npu cMunaHe B NOMYNpOMULLIIEHN PEXUMA.
W3cnepBaHusita nokaseat, Ye MenHULaTa MOXe [a CMuna
pasnnyHn CypoBUHK NpKn }:l,06pl/| TEXHUKO-MKOHOMKWYECKM MOKa-
3aTenn. Taka CMneHus OONOMUT HambIHO YyA0BNETBOPABA
WM3NCKBAHUSITA HA MbTHOTO CTPOUTENCTBO.

AKoCTTa Ha HsIKOM OT eNeMeHTUTe Ha MaluuHaTa, obade, u
Ha[eXaHOCTTa i KaTo LANO He YIOBNETBOPSBAT U3MUCKBaHNATA
KbM Takuea MalwmHu. Oue crieq mbpeute 8 yaca npobHa
eKcrnoaTauns Ce CKbCBa eAWH OT TOP3MOHHWTE BasloBE Ha
npexofa, KbAETO Ce OCbLIECTBSBA HEMoABWKHAaTa Bpb3ka
MeXay cMurallata ponka v Bana. Cred pPemoHT U yBenuya-

BaHe guameTbpa Ha Banosete ¢ 10 mm u cneg owe 10 yaca
paboTa ce CKbCBa OLLE eauH Bar.

Queypa 1.
1. 3axpaHeaHe 2. 3a0suUxgaHe 3. ueHmpareH nazepeH 8b3en
4. nnaHemapeH pedykmop 5. Mop3UOHHU earoge 6. cmunawu
POTIKU 7. KOXYX

SBHO e, Ye Te3n cuynBaHWs Ce Ab/KaT Ha YCKopeHaTa
ymopa Ha MaTepuana Ha BanoseTe. B cryyas ma 3HaunTenHo
TPUEHE MeXOy CcMurallata porka, KoXyxa ¥ CMuUnawms



maTepuan. To BOAW OO 3HAYMTENHO M30CTaBaHe B AOMHUS
kpaii Ha Bana (c okorno 30 mm npu obLia AbMKUHA Ha Banose-
Te 1080 mm) 1 orbBaHe B TaHreHUWanHO HanpaBneHue.
OcBeH TOBa HepaBHOMEPHOCTTa Ha HAaTOBAPBAHETO U HapyLLUa-
BaHe Ha CbOCHOCTTa Npw u3paboTkaTta LONpUHACAT ChLUO 3a
©bp30TOo CcuynBaHe Ha BanoseTe.

C uen usscHsBaHe Ha ropHUTE gedopMaLmn 1 HanpeXeHus
BbB BafioBeETe C MOMOLITA Ha CbBPEMEHHa amapatypa W
nporpamH1 NMPOAYKTM Ce MpoBedoxa onpegeneHn uacnegsa-
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Queypa 2.

Husl. /13anon3saH e MeTOAbT Ha KpaliHuTe enemeHTu. Ha dur. 2
ca NoKa3aHW HanpexeHusTa BbB Bana, a Ha dur. 3 — fedop-
MauuuTe. 3a MoJernvpaHe reoMeTpusaTa Ha Bana e 13nonasaH
NPOrpaMHUST ~ MPOAYKT 32  TBbPAOTENHO  MOZEenupaHe
SolidWorks 98+, a 3a skocTHaTa npoBepka — nporpamata
COSMOS/Works 4.0. W3nonssaHn ca Bb3MOXHOCTUTE Ha
nporpamata 3a aBTOMaTU4YHO 3aMpEXBaHe Ha reomeTpusTa u
onpegensiHe Ha HeobxoaumaTa reCToTa Ha Mpexara.



®ueypa 3.

URES

3.218e-001
!3.042&(!31
2.765e-001
12.469e-001
12 212e-001
£1.936e-001

1 659e-001
1.383e-001
#$11.106e-001
18 296e-002
5.530e-002
2.765e-002
1.000e-030

B 3aknioueHne Moxe fja ce kaxe: MaLLMHY,

1. LeHTpobexHuTe MenHuuM ¢ nnaHeTapHu
peaykTopu cmunat fobpe HepyaHu uskonaemu, JINTEPATYPA
BBITMLLA W pYrY NO-MeKWU MaTepuan.

2. [ocerawHata WM KOHCTpyKUMs BOAW [0 O6pewkos [. H., 1968, EgHa paumoHanHa KOHCTPYKUMS Ha
3HAUMTEITHO TPUEHE MEXIY PONKUTE, CMUNAaHNS LIPM 3a cvunaHe Ha pyau. [oduwHuk Ha BMIU (1966-
mMaTepuan UM Koxyxa. To npeausBuKBa 67), cs. 4, m. 13.
3HAUATENHO OrbBaHe Ha  BanoBeTe B Byues W. B., 1973, BnusiHue Ha HAKOM KOHCTPYKTUBHU U SpYriA
TaHreHumanHa nocoka. (bakTopy BLPXY CTENEHTa Ha TPOLLEHE MU POTALMOHHO-

3. HepaBHOMepHOTO noJaBaHe Ha  CMUMAHUs ponkoBuTe MenHuum. [oduwHuk Ha BMIW (1971-72), m.
MaTepuan 1 HAKOM HETOYHOCTM B u3paboTkaTa 18, cs. 1.

“m yBenuyaear HaToBapBaHUATa " Koiues T. 4., 1975, WU3cnenpaHe TeXHUYECKUTE NapaMeTpy Ha
BEPOSTHOCTTA 3a 6bP30 cuynBaHe Ha BaroBeTe. LeHTpoOEXHO-ponkoBa MenHuua, Tn BMIN-70 npu

4. T[lpeuusHo wu3cneaBaHe CbC  CbBpeMEHHa CMUNaHe Ha Halu nonesHu wuskonaemu. Jucepmayus,

anapatypa W nporpamHu npoaykTM Moxe Aa BMIru.

NOMOrHe 3a YCbBbPLUEHCTBAHETO Ha Te3n

MpenopbyaHa 3a nybnukysaHe om
kamedpa “MawuHo3HaHue” Ha MEM®
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In the shafts of the grinding rolls of mills with vertical housing and activation by a planetary mechanism, additional loads are generated, resulting from the shafts'

elastic deformations, caused by the friction unavoidable in such constructive designs.

In the work, by the use of modern methods, the deformations and the additional tensions generated in the course of exploitation of mills of this type, are discussed.
KEY WORDS: Grinding, planetary mechanisms, torsion shafts, friction, deformations, tensions.

The need of finely ground mineral and energy raw materials
resulted in the design of a number of new grinding machines.
The possible structure of such a mill is illustrated by the
machine LIPM BMI'-70-A (Centrifuge-roll mill), designed at
the Higher Institute of Mining and Geology “St. Ivan Rilski”
(Obreshkov ,1968).

LIPM BMI'1-70-A has a vertical housing (Fig. 1); its operation
is based on the centrifuge principle. Thus, it is downloaded
gravitationally, all equations for calculation of its basic
parameters being valid, such as: holding and rolling angle, free
way, idle time, impact number, etc. (Byues, 1973). As can be
seen from Fig. 1, the mill consists of a central bearing knot, a
housing, grinding rolls, devices for feeding in of raw materials
and carrying away of the final product. Its activation is unique.
It is effected by a planetary reductor at the planetary wheels,
on which torsion shafts are fixed, and on the shafts, the
grinding rolls are irreversibly fixed. In this way, each roll is
activated by the common reductor.

Upon elaboration of the mil's prototype, it was tested
(Koiuyes, 1975) with grinding in semi-industrial modes. These
studies revealed that the mill could grind different raw materials
manifesting good technical-economic parameters. The
dolomite thus ground meets absolutely the requirements of
road construction.
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Figure 1.
1. power supply 2. activation 3. central bearing knot
4. planetary reductor 5. torsion shafts 6. grinding rolls 7.
corpse 8. downloading

It is obvious that these breakings are caused by the speeded
up fatigue of the shafts’ material. In this case, there is
considerable friction between the grinding roll, the corpse, and
the ground material. It results in the shaft's lower part being
greatly delayed (by about 30 mm with overall shaft length of
1080 mm) and bending in the tangential direction. Apart from
this, the irregular load, and the deviations in the shafts axes-
aligned directions also assist to the shafts’ quick breaking.

To study the aforementioned shaft deformations and
tensions, certain tests were carried out, using modern
equipment and software. To model shaft geometry, the solid
body modelling program SolidWorks 98+ was used, and to test
strength — the program COSMOS/Works 4.0. The options of
the program for the geometry’s automatic shading and
determination of the needed network density were used.
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Figure 2.
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Figure 3.
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As a conclusion it can be said that:
1. The centrifuge mills with planetary reductors

grind well non-metalliferrous minerals, coal, and REFERENCES
other softer materials.

2. Their hitherto available structure results in Obpewkos M. H., 1968, Eara pauyoHanHa KOHCTPYKLMS Ha
significant friction between the rolls, the milled LIPM 3a cmunaxe Ha pyaw. [oduwHuk Ha BMI (1966-
material, and the corpse. It causes the shafts to 67), ce. 4, m. 13.
bend in the tangential direction. Byues W. B., 1973, BnusiHue Ha HAKOW KOHCTPYKTUBHU U OpYri

3. The irregular feeding of the milled material and (hakTopKt BBPXY CTEMEHTa Ha TPOLLUEHE NPt POTALMOHHO-
some inaccuracies in their make-up increase the ponkoswTe MenHuum. oduwHuk Ha BMIW (1971-72), m.
load and, hence, the probability for quick shaft 18,¢ce. 1.
breaking. Konues T. 4., 1975, W3cneaBaHe TexHUYeckuTe napameTpu Ha

LeHTpobexHo-ponkoBa MenHuya, Tan BMIA-70 npw
CMUIaHe Ha HawwW monesHu uskonaemu. Jucepmayus,
BMIw.

4. Precise studies by modern equipment and
software can assist to these machines’
improvement.

Recommended for publication by Department
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