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Cl qucroBl4fi poBPAxlrIoK EEgrPAl{cMIcIIlHoro ocIIHrrtroPA

Hl rIPEcv.4''It lIrrAMrrvBArIHt oE(orIEHHtM

UI(rl
s I At{rmaqs po3po6oR, B nepuy qepry no!'t3aHr'di 3 o6MexeHolo

: | \lrhRl.rrir cncuia"lbH \ fial,onlecoBv\ ycrrhoBoR nrq

EI B (mamniHascAmitmowsi npo6tte un$' aHiJ p"ariJanii npuue{.v Ha pr.rHKv r{oBarr}cbro llrn rnr}ts@cnor u

\t ryoa.nvsaunueQenws o?oMMAHadxuawrulny_ o6,1aara,{{e (liulo). Haii6r,nuu vec0aor,-r nlono:mrico,
E; aav*tl o6(o4ctltttLr,t ma HadaHo onu( npo2p-afiu ow raut np""ts a,rr UJO e.pvfi SCHMID voa,,reii T200.

AI 'ac,@6o.opo,tpdt!rw ocHoa&u- aparv(mwoerftpat- Ta00 iT630l Il. *ri varoft -i{a"o{i noKa-n+n F)crdluFlorLo

>;l iaicihto?o oq -,tarflopa, l lpoaedam a 4.n3ottlpu a&u-t 
Molu,{BocrFfi 4n s loloB.rprtr{, uffpot{ol m o1Janfl$o4 i

\Al p8grbr@m' nn 3pot)r4n drhnaltwl6uo@al{u. po3MipaMu aera,,'eii. Ar€ ars Bir.{.r3Hanoro rrpo6nuxa
E | lar.-u{tso$ xapaKrephclraom no6oro o6raararrrrt, B rorqT

i * . cni i &lg IIIO, € iioro Ba1:l icrh Irrni rrl>orro3Iarii lra pnnqt

I Inthe afttctz.lefionstratedpmbbns contEctcdto the KIIIO Hocsrb 6inru By3b(nii 3a rexHorori'rHllMfi

I designing efectioe equipmmtfor die rochingprocesf, Moxn]lBocreMlr xapaKrep 3a qiuoBl'B'fl'l npon()3lllri-fl'flr BorI1,I

I and dpsrriptions ofpro+ranJor calalaions basic pa- 6L'n'u nowa6nni i Br'D(unfl-b B o{'lioBHuw sil po'iicbtot{

I ,a eto" ofless-*nsmissio" ostilldor. Cond.ibi s anaq- Btpo6HxKir, 
'tr{i 

3a,qoBG'rbHttrorb cBiii i puroK o6ra,ryraffrji

I sis oIruci4edrc$ts @d made anerytd;4conchtsions. 6runxH"ofo rapyci)rc(g ra al(TtrBr3!'rorb mt,lbt,i..b csor:r

I HaykoBDiB B rrbuvt Hanpflt4i [2.3].

I n.ry" 3 l+trxo nopo. m,mmo{er+d oilo'an*r-om mpii+rom

i M"-nu -ooo*nuto o6-e^trroro aeooprq,'rallr{ Mera.riB, Blrpo6Hxlrrsa odrasraanq &rq IO BxMara€ Blrpirrrel{He

I s rorrywrori i uravryeaxHs o6(o.reHnsM (IIIO), Marorb flpo6neM oisancltsalnlt ra cT3op€IrHs si.uroBi.ufltrr€troro-

] tt""t v .r.p.sar nepe,q rpr,qrqiilHrM{. A-{e qacrl(a raKur riqna.ralrioHclp}'h"rop.H{-x.po:poSoxna6a:inaxonr'semry

l rexro.noriila:ar:umor5,o6cnyq%cHoiMemnodpo6KrH€ HaFoBux sHaH! ra.qocBiAy OcraHH€ rportroM ocraHHix

I :naqra, qe crocyerBcs qr sir.fisH-firor_o Br,rpo6H rlTBarar.i poKiB3ymixoMBtlpix4€GcakaoeapoloMaxaEiIarnnac,l.r_

i:apy6i4tnoro.Tarori:inepeKicHeHaKoprc'n,ffrarrrytsarnq nocri M"repia{b m pecpco*eFirarc.nd.npoqecb MexariKo

o6xoqenlrsv. oxuiu semcranrhoi ri-rrbnocri rexroiTori.trrr{( MarMHo6yaiBHoro ftc,Tlrryry HaqioHalbHoro le)ciqHoro
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]'niuepcnrery y(paiHl{ "Kxinc6k1ll, noni-rexriqH!fi iHcrr,
ij'r" (MnM mPII MMI FITyy "KIII"), qo Bia6lrnoc! B

cTBopeHHi i BnpoB&txeHHi AecrTKjB BncoKoeOeRTuBHax

rexrorod.* r npoqeciB llIO ra pbHoro 3a nP1r3Ha,relnl']v

cnedarb,r(rfo o5ja{lraHfl, Ilp . BupeHH cnFuia(bHoro
o6'rau.L.firocc6rr6a!tsfuranprIIinfTmcb3arola,4€HHroMcorsrr

rokair -ffis elrrrrTlri rofli I k, tuql 11allil rxF F" fl rnii nFFK-

rytsir, ne. B p4yrri r" fi "uro 6y- E tlrpudnfl ra ,<o,rcrp)rcri,
6$rpaHcMiciilHoro ocur.r"raropa npeca a:ra tllO [4]ra
npoBereHxii araris iioro po6oru ra uananraxenua [5].
P.uB B.il+f\ -a--a,{ rHaxupric{Hr ofir}ffri,l}n fl nJpa,llclpin
6$rpaHcMiciiiHoro oclxnqropa ra npelcraB,\eHHro
p€ynbraTrB l{oro t{lcJroBoro po3parq,rfiv flpucBgateHa rlt
crairS llio € npoAoBxe.Hnnlr ,qoc"1ir]{t€Hb HaueAer ta B [5].

rlucnoBml p$paralnroft mfraMerpiB ocqrrmopa
CneuiM bHc o6,taEral tuR [[, tll O F h uM6ir r:,lli.]o {Bux

ocHoBHr,Ix MexaHbMiB:

. Mr [rHiJM o(5oBoro rep Mi]rnffir. flaali T}Ja4di-iHu Mar
rprBjX Bia po6oqorc riaprMniHrplr

. ocqfinrrop, gKurji cyMiclro 3 MexaHi3MoN{ ocboBoro
ncpeMiulernr 3a6e?neq7e rezfiroHdi py{ aedropuvrccor o
arrr,lBHoro lHcrPyMelr{', saB,q_arat nrovy 3a6cane.,5r€rra
noKanbHllll (oHmrcr Mix ruM iHrryu!{emoNj i 3aroroBKoto

ra a[rr]rrBaroT6 Bci fepeBaru npoqecy.

Ilirjrro crsopeHtl' 3a3Ha.{etroro ocA,rJrgTopa € rHrxo:l-
Jftr' tom onrri\i&srna( ixxMipiB rn ix cnirBi4rolnelib. Tax
Hanpfir{naL ociroB}r'M eneMerrr.rM o{qr",Iqmpa € coeplilfta
onoPa q)€cJrraqa. 3 oei€i c.ropoHx, ii lrqiyc noBrHeH 6),Tra

ru. , ? rqLu 8u!4{r,f\r . Lrl, cl i ii lff q n l'fl 0vnx 3J crr rb. q-i
Bl,IlrxKarorb BiI Aii rexflo,rori.lHoro HanaHraxeHHs, Lqo

rnnoae na po6orocq:rouoxHicrs o6na$rarHr. A 3 rplroi,
pa,aiyc noBrn(lr 6J.'rx MiHiMa.6lndu, rarr n( Bi,r r?(ll o IX)3rapB
np.RuonFmopqiiiHo 3anexxrb Ber]Irqr.rHa MoMenry reixr B

orufi. Lro EJ1n.E:. r,a (Ded'nflnrrl, po6o . n"1}. e,rpixanlra
ra( x (oMnpoMiciu 6yB npoBeleHxi:i pere,,r6nr.di aHa,,rj3

F)ooT'I ra sycnnb, rlo Ano r! B ocqrrEropi B 3:r-rre*lrocri Bjn

]n{oB T€r$ononq{orc HaBrtrraxerrrs [5].
Arr 3a6dreqerHs elklrnBHocri po6mu o<r:nunropa gin

ra^ox 3a0, Jne""Hn,i 6e3rpaH"\ii.iirjiv nf,rBuloM BiJ
oesnocrpeqfio BMomor roro B nplrcrljfi e"I€arpopxq,HoM
ra cucreMom unpan'rtq{oro po3BarflaxeHiH lia MoMerry
r c-, . o lFpr.{,oi onopv. B pc.y.rl.Ta d r ml>flrJ]urc rHr[rJ)
cRJraAeHo BiciM rreniHijiHhx piBHrH! BiAHocno Bocr,Mri
Heuilowx( {51, cepeA -max{ ocftorHrrM!{ €:

. pa4yc cqJepr.rHoi onopx llp€qtsaqa;

. rl{oqa ra po3Mip noporrHxHrj po3BaHTaxeHHr;

. xoeQllu€Il:l. Poslamir,.rcHHri

. Aia.Merp oclroBfi npec.],tsa.ra ra iH.

. 
Br3Ha.{eHrs. c,,roerr(3ria.tels napar,rerpi! (rurlerop4

r{]tl xapar.Teprc}rcrr, onntr\{arllni Befl,G,rfi ru.D.HeBiIoM,rx,
mrlrn bc. , \iiuHhM 3an'.r | -rnl ,r-r2 |l,y[urri.IrorirJ
,1,"$rr rr6crne o5{,caers. n,'19 81d",,,J.{] 6uru b-rilfu
rospo6 r"nr 6"o< o,, rra e u ourm,O poJtrufnffy niprlrrrp:B
ocqlrnfiopa m crorTateHa i anpo6o&rfia &:r AonoMol oo ,jrlrcr
nporyaq,tsalnrn FOR'|RAN-V rporya\a KLT/

PorIra$'HoK o(xrosrm. mpalffipiu Mexanbw ftrd|glo}?
B nporpaMi npoaoAr4Tbcs 3a lrMoB,{ Bx3Hii{cHs, tx
onrrirlranbHoro cntBBlAHoureHHsTaa,rqphHrix BapiarrriR
ve\iql9H v 3.ta.t 30.Te;1 \til-r p;aty np,.cvBaga. i nlrtl
P3HnXsHalreHl D( eKcqeHTpncr4reTy fiPlfloraIa]ltrrr TexHor,ro

d.*roro rj.crllljry, fl{rii B paxoBv€Tbcs y BiAnoBu{jlocn Io
runy lera-rd, Ulo rrraMny€rbcr: IlrcKoBa, OnaHueBa .$i
Ki.qbqeBa. IIpu lboMy po3MipHicrb Bcjx BeJru.r H, Lqo
lBoIrITr,c, 9I,I BfiBo4qrbtg Ba{aer6cs ! crcrerd oru{lntb CI,
oxpiv ra6auvuux, rki Irr apwHocri (opncrlBar{a
3arnpo[oHoBani B 6in6rx pGloBcrorxeriux po3MipHocrrra

AHarb p*yfi,TariB.rrorcBnx p$paxy{dr
BrfpaHi pesyrlhTarn p(I3pax\'r{riu napaMeq)is MqaHFNry

1,.-r,,r.fopd _,rq 8,4 raahy 6a-oB,l), nzfaM.fl,iu, r|u

.Hont arbHa cuna npecy &,rs IIIO 500rcj

.Marepiar npecyla.ra - CrMb 40X |OCT4543-71
FIB 230...280, HaB€.,rcHi R ra5.r. 1.

3a peiyrlraraMr po3par(l,EdB no6\,AoBari 3a,rerk1jocri,
ffi Binuol,i.r,{Jro-L B.,T^{a{y LonJ inrMrx{ 3y,.1_,rb. Ln r u, L

Ha Te.),€a tBiI er..,lct.lrnl0to Fl/rc(:l1{ H ul piBho.n\,,.o1

rex{ororiqHoro HaEa}rraxel{H_s (Aur. prc. 1). IIa rpaojry
BUoopaxeHo MakcxMarr,H ]i eRcleHrptcurer npx
Ho\riliaflbtrovy Jv,\,ni. u" FlfioRi!.r" u6F;uj -n nfl+ft.o]
A€Tari ra MartcIIMiu6Ho Ao[yrrnMor{y ja p$NliprMu Ae1.all!

ir i u6po6ui H" u"ovy lJ6. a,rH" ": tu1e nl,u ljtaoBi
aurroBlT(totu rH ulk ffi, I r)c ro,loa.a tu u 3y.h. r b .

Ha ptc. 2 HaIaHo rparbiKrr 3arexHocri ochotsfi x
napaMerpiB Mexahi3t"ty oclurrqropa B 3arexHoclr tsrA
P(ru.lrqrrrlflcry nn,tlmre au piBHuIr.o roi -. r rono i,{-urD
HaBanra)(eml.s. 3 rptulilc1 B Iio, ro 3 pocror{ e((.!c,hlpn-
c re0' 3pocrae no1]D{cricft q)r.ao/q', m p{)3Mipu npe.}.Ta
Ane npu IIloNry KKA sarurra€TLcs He sMiHHqM, rqo
rtusa{r)€Djc, TrM, I1Io ocqnrl'mp n1€ oml,{\rar1l'Hj o6ifioB3lri
napar\rerpx ra Bxr(opucraHH'Ir oe3rpancMi.iiiHoro npuBo4v
i cllnvuru riA ua r.fl.or o 

| {r-rrhl'r,rra rtr{, .qrp,r{roj onopr r

npeqrBa.ra Bj! MoMeh"ri' reprs. rlpr rlroMy pGpa\atKoBuii
KKA MexaHbMy ocqn.uropa Aoc.qra€ sHaqeHq 62%, uo
sHalnlo Bfiule napaM€Tpb MamrH [6], B ffi]rx KKI ry m,ay
sHaxolrnb(,' B Mexax 40...50%.

Bqc.HoBr{r

3a pe3ynbraTil\fi axaniTx.rnfix Ioo-ri!,xeHb po6or{ Ta
naBaHraxeHb ocrroBHoro NrexaHbMy npecv &1, IIIO -
6e3r?aHcMiciiiHoro ocrl,i,raropa, po:po6:rena rporpaMa
t{tlc.roBo-u purpr\J Hr{y o.HoFnhx rp. verpiu td
xapaKrepr,rcrx( tthoro Mexafii3Mv, ;trLa Ba ,qoroMororo
l(orm]orepHoi rexiror Moxe 6).r]r pelrborara fl( oreeMo,
TaIt i ! cTora{i CA|IP ffieqiaG]ror o o6raArurrr, 4,1n IIIO.

OrprMar{i np{ qfcrororo po3paxyHt{y pesynbra.rrl
Io3BC'J t.{r nob}lyBa1x rpad'i( AoirycrfiMxx 3vcrr! Ha
npecvBagi B sa,rexHocri si^ c(cqerrrpr,{cne1y lx
np'ManlrH 4 no vi r u,o. I i nFF.}BJ \a. uu ,1ij. \,(rrL L4Bi(.r h
rlrBr{fKuro tr harrlonHuto -l,ue{r}BJ.,J , l Frho"4uti,{ /x
npoqe{jB IIIO &lq pi3Hr.{x &1 Tlmattrl i po3MipaMx Aeiarrex.
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Br6paxi pe3trbrarr !o3pax)irI{iB n€rrux mpaNerpir ocqrxrro!a

Nrli,n Bapiaxr to3paiynriB

1.. ..7.. ,,13

FlorvinarTr,lra cnra fl Decv P I] 5 r()" 5" 10' 5.10'
Ma.a rv\o!rr.r:rcrfirl 10000 10000 10000

3. I(!T reDrr tr cdeDrqH. oror)i 0.08 c,0E 0.08

i Itvr rrilritfir o.i uDc.urrla 0.044 0.44!j 4.044

I(oerbrurtu ;rucv uulrtri 1.5 1,5 1.5

R', I f\hjrFHn.lurj^ rL.r ucrlr. rfonx L 1 I I
7. Mcxa RLrrpx8aioc Ha rrxH rlarcpia'ry 3iio 360 360

3. Dlrcofr all rBrrorc ircID!!(!fr\/ r:Dcivnxln H 0,0i 0.0i 0.05

L Trcn DirIlnn rrariDrroro rD\,5onDoBonv II/!' 0,3.10' 0,3.10" 0,3-10'
1U. 0,1 0,075 0.05

I1 Padvc cdreDnHoi orroD! ll:l:l 0.33 0.325

J Ji r ,, tsoh I rLDrcrb r'l d,, 0,!57 0,!31 0.20/r

13. I{octliuienr po:mnraxeam l(. 0,89 091 0,93

)4. 11!1 :to ro!rirr trl)ri(::rir,Larrlr cr.1 r Do:nrarrnri.rir, 0.91 0.891 0.868

15. Pcalillit B cxcrcHrDrKoloNy DoloDi R"' H 0.51*10' 0,38*10" 0 25- r0'
1li. Pcr(rrirr B ()cprqliil ornt)lri crofor!I R\ u 0.65 10' 0.5*10" 0.:14'10"

l t-. I{oNrcHr Ha emxeHlrrriroool\rr DoroDi M. H'\r 0.73.10' 0.5.1'10', 0,36.10"
I iJ. Ericr(cHnnrl]rfcr Do1!r)r x,, 0.690 0 601 0.6!1
19. l\IL-ftr Iii Dr.tjvc noDo,riH rHI porFatrrd,{cr rj{ 0.3 0,2t9 4,292
20. l;i.rLrIr ii Da.tiIc r()1)1)riHf HLr DoiRrn'|lrnicHH, 0.207 0.199 0,r87
21. Iltotrrr rn,rmrL,rrrr ourgrr Lrx, rlrr S 0.14t 0.156 0.158

22. l\1,,\( H ri,\ rLr 
'Hiui

II, II r 0.1 I0 0.9* t0' 0.6'10'
23. KIil ocru,rrroDa 0.62 0,e2 0,62

24. IIo N,iIic u, nDirno:rl N II"ir.. 0.70 10' 0.53. t0' 0.3i l0'
23. IIapaMcTx, rro ralaorbcr: Nhrcpi!-l flpccvna.ra CrarLiox rOCT 4543-71

TcpMo.r5po5xa 840...860"O.

OrnLc( 5.10...580"C. HB 230...280.

BrI{oprrcraHHr po3po6JeHoi
Koricrpy(qii Me:raHi3My ocqr.rrrropa

Io3Bo.l'€ niAHrrfi po3paxyHxorrri
XKA iioro nprsory ro 62%, ripri.rora
3anij{Hj 3axoln ni,qBnrreHH'l
cO€(rltBtiocri po6orr Me:raHi3trry

Io3BorsrcT6 Vr'puMysaru AocrrHyrrin
pinenr KK jl He3a,rexHo Bia

rc:{Ho"rori.rHoro lpoqecy IIIO.
Ka+erpa VlfiI,I ra TII MNII HTYY

"KIII", ax po:po6nnx, ua€ B po3noprr

xelui nporpa-vy.fi c".roBoro po3paxyH(y

napavcrpr:B 6errpnxc\riciriuom (}cru.,uropa

xpcca Arr IIIO i roroBa B3rrr yqac-L

B po3po6li i BrpotsarxcHHi BxcoKo-

eQ€(TrJBUux rerHorori.rHrir npoqeciB

ra o6ilarHaHHr IIIO-
Pnc. 1. baoi! aonycrnMlx 3,\,cxn6Iia

nlecyRnqi y lirnoBilnocri ,ro iiorc rdqnocri
nPx P$!oN,v ericqenrprcnrerj nlriMaAarnt

rexlrororilnoro iyd'rlu m o opHii

50 100 150 20O 250

Paaiyc onopEoi doBepxhi npecyBaca R, MM

Marepian npecyBaea - Crdr 40X rOCT 4543-71,
840...850'b. omvc(540,,.580 t. HB 230,..230

excqeHrpucnrer. 100 MM,

.=a

E.e

46
:;
85

ekcq4rpxcHrer "75 MM,

6"e
iE>

66 9

5 i*

5f;
:i5
9 eE
i39

excueHrpvcuter - 50 MM,

=
eE
:9

5::3

OU

'-5E



r/20o6

t=
t:1

q

?lz
d
U
tf
r{

a
a
E
x
4
?2

s
E
e
o
ff
.1

--s

fr

7'
g
a

ltlll
00000

un"",l."ror"rr"r nor*"otj*n' 
"r"rr,r,"

100

PHc. 2. Ipr4,i( laiexlocri ocnoBnrf, rrparierpjB, uro ?o3laroDrrcrlcr, sfu ercrlexrp!.r1er], nllqarann,
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1. Ilpecc Ant xororHori jxrarrnoBtrrr Merororr
o6xarKn. IlpocncRr drupM6r SCHtlID. Heinrich
Scinid trlashinen- und Werkzeugbau AG. CH 8640
Rapperswil / Schwciz.

2 rletuups C.B. KF1e\Ha-npeccoroe o6opy4omaue r
na.{are Honoto Bercl K}Btre.rHo-1rr|:l!]toBorrrix npor@Acr uo.
1998. M2. C. 4 9

3. Ha.o6n41'LH B.B. TexHo"{otrtr u o6opy4ouale
roprleBou pac(arrill saroroBor{. Ky3He.rHo_

rrarrroBot{Hoe rlpou3o/IcrBo. 1994. },1!12. C. 15-
17.

4- Aqmapxae certrererlcrBo CCCP N 1650308.
Kr. l,IKl4 821 D21112.Ma rrHa,rnr cOepoatsrxHon
IlnaMrroBrrl. 1991.5.U. \_6 19. - 6 c.

5. Kpusda ILT' fazcin C.n. EosrpaHcMiciiiH{! oc4,
.ll'rop rpeca Err rmaMr{rBarH, o6xo.'f|Bax}rsM. TexHo,ro
ulqecl{re cucrevbr. lt!2 (18). 2003. C. 84 89.

6. LtLtroa K K..q proaB r -b; mpc, ,B,".rb
C6opHr'r( rpwo! "rIIn. 1986. - N! 54.

Bapianr PN= 500 rc,
Marepian npecyBaqa - Cranb 40X |OCT4E43-71.
o6po6Ka 840...850 t. ornycK 540...580 t, HB 230...280
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