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MOMEHT.

fiarr* us QaxropoB, cyqecrBeHHo Blr,r.srcr{r4x
lr.-f na ycloBt4s, B3ar4MoAer;rcrBr4s pa6oqrrx creHoK
KpI4cra^Au3aropa MHA3 c SoprtrupyeMoitB HeM Ko-
p or{Korl oTAr4B aeMorz c^.f, 608 or4 B aroroBKr4, flB 1*fleT cfl.
paBHoMePHocTb pac[peAe^eHr4q Ha 3epKa^e Mera^-
Aa ulaKoo6paayrou{erl cMecr{ (IIIOC), BBoAraMorT ro
xoAy HerrpepbrBHori paalr,rBKr,r cra^u [1]. IlocroxH-
CTBO 3aAaHHOri ro^ulr4Hbr CAO,'I rpaHy^r4poBaHHor,
r,1lr4 rroporuxoo6paaHori IIIOC ua cso6o4uorl no-
BepxHocTt4 pacl^aBa B KpucTaA I,I3aTope, KaK [OKa-
3aA OrrbrT, MoxeT 6urt o6ecuer{eHo ToAbKo IIpr4 ee

MexaHr4sr4poBaHHorT floAaqe B He[pepbrBHoM pexr4-
Me c pacxoAoM, HaxoA.rrulytMcs. B cTporoM cooTBeT-
crBlryt co cKopocrbro Bbrr.sudBaHr4, 3aroroBrs4. AA.f,
ycnerunori peaLusa\uu TaKoil TexHo^ou.{qecKori
onepaqrrr4 B cra^er^aBr4^bHbrx qexax pf,Aa 3apy6ex-
HbIX il HeCKOAbKT4X OTeTIeCTBeHHbTX MeTaAAyprUqe-

cKr,rx npeAirr p ufl"t vrir r4c[o^b3yroT [HeBMaTr4qecKr4e,

NHEBMOMCXAHI4qCCKI4E 14 MEXAHI4TICCKI4E CHCTCMbI,

o6cnyxunarou{r4e MHA3 paaHbrx rr4roB [2-a). Pa-
6oru no AaAbHeriureMy coBepureHcTBoBaHr,rrc TaKr4x

cr4cTeM B HacTogrqee BpeM.rr opr4eHTupoBaHbr Ha co-
3AaHr,le [epcneKTr4BHbrx o6pa3r{oB, fro3Bo^.rrrculux
rroBbrcr4Tb aoQerrrasnocTb rrpr.{MeHeHr4f, IIIOC s
yc^oBr4.rrx paSAr4BKr4 3aroToBoK KpyrrHoro 14 oco6o
KpyrHoro ce.reHr4rr [5].

3xcnnyaraqr,rf, [oAo6Hbrx ycraHoBoK Ha clf,-
6osrrx MHA3, Kpr,rcrallr43aropbr Koropbrx pac-

cqr4TaHbr Ha Qoprr,rupoaaHrae HelpepbrBHolr4Tbrx
3aroroBoK c nolepeqHbrM ceqeHueu or 150x1000
lo 300x2400 rrau (r rpol4BBoAcrBeHHoM rpoqec-
ce MoryT rrepeBoAr4Tbc, Ha pa3A[BKy saroToBoK

Apyroro rr,r[opa3Mepa), conprxeHa c r4sBecrHbrMr4

TpyAHOCTtMrr, O6yCAOBAeHHbrMr4 HeO6XOAir4MOCTbrO

paccpeAoToqeHHori rloAaqr4 cMecr4 Ha 6o^buryro rlo-
BepxHocrb )Kr,rAr(ori cratu u nacrporirorZ o6ecnequ-
Baroqr,Ix ee MexaHr,r3Mor. B c.tyvae v3MleHel1^fifr,ruvpu-

Hbrt,r rolrrlr4Hbr nolyt{aeMor;I BaroroBKr4 npr{xoArrrc.rr
oAHOBpeMeHHO KOppeKTrrpOBaTb xoA Te^exKr,r, Koro-
pa.rr BMecre c noAaroqr{ru ycrpolicrBoM coBepuaer
B03BpaTHO-[OCTynaTe^bHoe IIepeMeuIeH14e BAoAb

urnpoxorTr creHKr4 Kpr4crallr43aropa rro HanpaBlrro-
t4yrlM, t4 PaccTorHl4e MexAy Ht Mu U ocbro norpyxHo-
ro cTaKaHa. Ilorpyxnori craKaH cMe[IaeTc.s BMecre
c flpoMexyrorrHbrM KoBrrroM (nK) c paHee BaHr4-

MaeMoro no^ox(eHrr.E Ha flo^oBr,rHy [AaH]IpyeMoro
[pr4parqeHr4x (utu yMeHbrxeHr,ra) ronqrHu cAr4TKa.

Kporr,re roro, B xo4e cepurlnori paa.rrunKn \ep:ao1v-
yecKr4 Bo3Hr{KaeT Heo6xoAr4MocTb SaMeHbr Bbr[reA-
lrero r,r3 cTpo.s norpyxHoro cTaKaHa, AA,r Bbrno^He-
Hr4f, Koropofi rpe6yercr. cro6o4Hoe rpocrpaHcrBo
B BoHe pac[oloxeHilfl, paltvtBoqHoro ycrpoficrna
fIK. Hanu.r,re B6tvrsr4 cMeHreMoro orHey[opa HocKa,
noAarou{ero IIIOC e Kprrcrallr43arop, cosAaer Hey-

Ao6crBa pa3Ar,rBrr{HKaM Bo BpeMfl yAaleHr4.rr orpa6o-
raHHoro orHey[opHoto uBAetrtfl. us pa6o.reli aoHu.
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OrMe.reHHHe oco6eHHocrl,r HcnolbzoBalg.l,z,fl ct -
creM MexaHr43llpoBaHHol)t uo4avn IIIOC B ycloBl4.rlx

HenpepbrBHo fi pattutxu c^r6oBbrx 3aroroBoK Heo6-

xoAr4Mo yqr4TbrBarb rrpr4 coBAaHI4I,I BblcoKoa00"*-
rr4BHbrx o6pasqos o6opy4oraulzs AaHHoro Klacca.

B coorsercrBlll4 c corAauIeHI4eM o HayqHo-Tex-

Hr4r{ecKoM corpyAHr4rrecrBe B o6nacru HenpeprtrHoli
paBAuBKr4 cralr{ cnel{Ilallrcrrr raSe4pu <Mexa-

Hr4r{ecKoe o60py40ranr4e 3aBoAoB vepnori Mera^-
Ly pr vrvt>, (AoHeqxnr;r HaI{IaoHaAbHuit rexurqecxuli
yHrlBepcr4rer) ra OOO (KOPAA> (Mocxra) c2015r.
BeAyT COBMeCTHbre ,{CCAeAOBaHI4.TI nO npOeKTI,tpoBa-

Hr4ro,rMflopro3aMeularcql{x ycrpoticrs, no3Bons-
rcqux ocno6o4urr pa3Ar,IBIrIuKoB or BbInoAHeHrL

MoHoroHHoh vr usrrypxtoqeli onepaquu, Koropaq
cBfl3aHa c ueo6xogI4MocrbIo paccpeAoroqeHHofi

noAaqr4 nopourxoo6pasHbrx I4AI4 rpaHyAI4poBaHHbIx

cuecer7 Ha BepKaAo MeraAAa B Kpl4cralllr3aropbl
MHA3 nprl pasll4Bxe cns6os oco6o KpyrHoro ce-
.ueHus. flpu arou c yqeroM I4Melou{erocf, onblTa

npoMbrrxleHHoro rrpuMer^euufl. TaKI4x ycrpolicrr
[ocraB^eHa SaAaqa co3AaHl4f, CI4CTeMbI MeXaHI43I4-

ponaHuofi rtoAaql4 IIIOC, AerKo BcrpausaeN,IolT s
KOMIIAeKC TeXHOAOrr4qeCKOfO O6Opy4OeaHMfl, HAXO-

Aruluxc.q B DKcnlyaraquu MHA3, pa3pa6oraHHblx

6ea pesepaupoBaHl4f, Mecra .a,A.rI pa3Merrlerufl Ao-
nolHI4TeAbHbrx ycraHoBox s6,ruaau fIK.

B csfl,zu c 3Tr,rM Ha ocHoBe rexHl4rrecKllx peureHutl

[6,7] 6rt,rta [peAloxeHa c[creMa HoBoro noKole-
Hl,rr, no3Bo^qroulafl r43 cral{I4oHaPHO pa3Melr{eHHoro

6yHrepa ocyulecrBlflrb roAarry IUOC u paBHoMep-

HOe ee pac[peAe^eHl4e Ha rloBepxHocTr{ xr{AKoro
MeraAAa B Kprdcrallr,rsarope 6ea npuueueHu.s rpo-
MOSAKT4X rOpI4SOHTaAbHbIX lrIHeKOB, CMOHTT'IpOBaH-

Hbrx Ha caMoxoAHbrx relexKax,,A,onorururelbHblM
nper4Myrrlecrsola eroli cllcreMbl flBtflercfl, BoBMox-

HOCTb C TTOMOIqbIO CleqvIaAbHOrO MeXaHI43Ma aBTO-

Marr,rrrecKr4 rrepeBoAl4Tb ee na pa6ouero [oloxeHl4q
B rroar,rqurc [apKoBKI4 Bo BpeMf, o6crryxraraHvs, pal'
Ar4BorrHoro ycrpoficrea IlK. KoncrpyKTI4BHa.[ cxeMa

t4 ttputulr,n 5eilcrsun npeAloxeHHori cncrerurt lte-
xaHr4ar4poBaHHofi no4avra IIIOC [peAcraBAeHbI Ha

pr.rc. 1. Cucreua BKlrcrraer s ce6s 6ynxep 26 c pac'
xo4yerraori cMecbto, cral{I4oHapHo pa3MelqeHnufi Ha

Merallr4rrecrofi roucrpyK\Lrvt 24 u c:'ra6xeHHrtti s
til,txveil rracrr{ xauepori 8, cBgaaHHoh ru6xum rpy'
6onporo4orvr -10 c Hax,rouHblM rIoAarcIqI4M HocKoM

l2.Btyrpu 6yuxepa B noAluI4rIHI4KoBbIx ouopax 25 r.r

2 7 y cr aaos treH Beprl4 Kalnurtti nonlt fi r paucvttttccu-

ouHufi san 6co [rHeKoM 7,uwxuflfl I{I4AI4HAp[qecKa.s
qacTb KOTOpOTO cooCHO paSMeIIIeHa n xar"repe 8, a
BepxH.flg KOHI,IqecKa.fi rIaCTb paC[OAOXeHa B noAoCTI4

6yxxepa. Crepxy Ha aroM 6yHxepe HaxoAl4rcf, sAeK-

TpoABr4raTe,rr 3, c [oMolqblo rrayQrrr 2 coeguuetunh
c 6ucrpoxoAHblM BaAoM KoHl4rrecKo-uvrttlr.qptl-
qecKoro peAyKropa 1. Tuxoxo4urrrt sar\ peAyKropa
.repes ay6varylo rapy 28 csfl,zaP. c BeprI'IKaAbHbIM
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TpaHcMr4ccr,loHHbrM BaAoM 6. B npo4onbHoM KaHa-

Ae STOrO BaAa KOaKCr,{aAbHO pa3MeqeH BTOpOri Bil 
5, eepxHuu cBor4M xBocroBr4KoM qepe3 v.y$ry 4 co-
eAr{HeHHbrri c [poMexyror{HbrM BaAoM pe4yxropa 1.
K urxueuy xBocroBr4Ky sala 5 xecrKo npr4KpenleH
cralbHorZ ctu patuailrt uruex 9, n*retouluit Bo3Mox-
Hocrb orHocr4TelbHoro BparqeH:,z.fl, BHyrpvt ru6xoro
rpy6ouporo6a 10 to gcerl ero AAr4He.

HaxloHnrui no4arcu4ulir HocoK 12 ycraHonrr.eH Ha

KaperKe 16, 4aroqeft Bo3MoxHocrb [epeMerqeHr4,
Ha polrrKax 17 no ropuzoHralbHo pacno,roxeHHoir
6anre s ee C-o6paanbrx Ha[paBlrroqr4x. 3ra 6anxa
c [oMorr{brc xecrKo cBr3aHHoro c Hefi xponrureirra
11 u seprvxaurrHoli ocvt 18 uapHr4pHo BaKpenleHa
cpe4Heri csoeft qacrbro Ha KoHrIe nycrore.tol)r Hecy-
uqeft nonopornofi xoHcotru 19, rroporl KoHerI Koro-
pofi c norrorr{bro AByx Beprr4KalbHuxnallo4er 21 u
23 npuxpertleH K MeralloKoHcrpyx4wu 24. Kpon-
urreriH 11 cna6xeH pbrrraroM 43, c nououlbto rflitr
33, nazuqen 31 u 34 coeAr{HeHHbrM c aAeMeHToyr 44
MeraAAoKoHCrpyKr{r{r4. Pasuepu sAeMeHTa 44, rtru
33, prruara 43 v nycrorenoli uecyr4elir noropornofi
KoHcoAr{ 19 uo6o6paHbr c raKr4M pacqeroM, qro B

coBoKyrrHoc rvt onu o6paayror napallelorpaMMHbrr;{
MexaHr.{3M. Enaro4apr aroMy ropr43oHTalbHo pac-
noloxeHHa.s 6arlra 39 weer BosMoxHocrb rrlo-
cKonapallelbHoro ABux.eHufl B ropl4soHTarrrHori
nlocKocrr4 orHocr4TelbHo rrrupoKoil crenxu rcpu-
crallr43aropa 15, r xoroprrrl us IIK 13 vepes no-
rpyxuofr craKaH 14 nocrytaer xr4AKa, cralb.

!,rra nepeuerqeHr4, Kaperr(r4 16 no ropusoHralb-
Ho pacnoloxeuHoli 6a,rrxe 39 uctonneyercx rropoli
Morop-peAyxrop 20, cMoHTr4poBasuruir Ha AaAbHeM
or Kpr.{crallr4aaropa 15 xoHqe KoHcoAr4 19 u cn.fl,zar-
xuta (cla. pvc. 1, paapes E-E) c xBocroBr4KoM BaAa

53, ycrauorleHHoro B noArur4rrHr4KoBbrx onopax 5l ra

52 s no,{ocrr4 KoHcoAr4. Ha 4pyrou xBocroBr4Ke aro-
fo BaAa xecTKo 3aKperr^eHa KoHr4rrecKaff uecTepH.rr
50, n axo4x u1 a s.c s. B 3 ar{e[AeHr4 r,r c KoH r4rrecKr4M Kon e-
cott 49, r4Merou{l4M BoBMoxHocrb BparqeHu.s orHocr4-
relbHo Beprr4KalbHoit ocu 18, cstzntzaroqeri 6anxy
39 n roncozrr 19. KoHu.recKoe Koleco 49 naxolurct
B 3ar{errleHr4r,r c KoHr4rrecKr4M BaAoM-uecrepueh 48,
ycraHoBAeHHbrM B orropax 46 u 47 Ha 6aAKe 39 u :r.e-

cyu\efi Ha KoHr"le xecTKo 3aKperr^eHHyro 3Be3A,oqKy

45, csnsaunyro (prac. 1, paapea B-B) c nnacrnH.rarori
I{enblo 36, xoHqrr roropoli qepe3 ABe o6ro4urre aee-
3AoqKI,r 37 u 4l rpr4Kpe[AeHbr K rporr,rBorroloxHbrM
cropoHaM KaperKr,r 16. [rtt Harfl:xeHns.4enu 36 cty-
xar ,qBe AonolHr4TelbHbre 3Be3Ao.rxr{ 35 u 42. Ha
KoHr{ax 6anxu 39 pasueuleHbr nepeABrrxHbre KoH-
rleBbre BbrKlrorrarelu 38 tr 40 prtrx peBepcr4poBaHr4.rr

Morop-peAyKropa 20. Ha MeralnoKoHcrpyxguu 24

ycraHoBleH rperwfi Morop-peAyxrop 22, ruxo4Hoti
BaA Koroporo qepe3 Kpr4Botur4[ 29, luatyr^ 30 u na-
neq 32 cB.rrBaH c xoncoururo ,19.

KoucrpyxrurHrre oco6eHHocr14 crpyr(ypHbrx
MexaHIaBMoB paapa6oraHHoli cucreubr MexaHr43r{-

ponaHuoli [oAaqr4 IIIOC nossol.sror noBbrcr4rb Ha-

AexHocrb ee pa6oru, ynpocrr4Tb BbrnolHeHr4e onepa-

4ufi. to uacrporixe nepeA 3arycKoM MHA3, a raKxe
noBbrcr,rrb aQQexrurHocrb r,rcrronb3oBaHr4.rr IIIOC.

Kar uesecrxo, oAHoIi r4B orBercrBeHHbrx o[epa-
r-1nti, runorrH.seMbrx [pr4 [oAroroBKe rexHolou4qe-
cxoro o6opyAoBaHrl.rr MHA3 x cepuiruoir pa3Ar4BKe,
gBtflercfl. BbrBepKa cucreMbt MexaHr43r4posaHHori
noAaqr4 IIIOC orHocr4TelbHo Kpr4crallr43aropa.
Oua upe4nolaraer Hacrporixy noloxeHr,r.rr HaKAoH-
Horo [oAarorqero HocKa orHocr4Telbuo 6nrxafiureli
K HeMy urupoxori creHKrr Kpr4crallr4saropa c raKr4M

pacqeroM, qro6u oH He 3aAeBaA [orpyxHoli crdxaH
pa3lr4Bor{Horo ycrpoficrea IIK. Ocyulecrrrreure
arofi Hacrporaxu y4anocb MaKcr4MaAbHo ylpocrr4Tb
6rraro4apx HaAI,IqI4IO [apaAAeAOrpaMMHOrO Mexa-
Hr4BMa, roropuli Bo BpeM, [epeBoAa cr4creMbr r4B

noloxeHr4.s napKoBKx r pa6ouyro [o3r4rlr4ro npr4 no-
Bopore nycrorerrofi Hecyr{eri KoHcoAr4 o6ecne.rusa-
er rrepeMerr{eHr4e ropusoHTalbHo pacfloloxeHHorl
6arlxu crporo rrapallelbHo uupoxori creHKe Kpr4-

crallr43aropa u qerKyro ee Qurcarlr4ro Ha rpe6y-
eMoM yAa^eHuJl oT HaxoArrrleroc.rr B HeM rrorpyxHo-
fO CTaKaHa B SaBI{CT,IMOCTI,I OT TOAIIII4HbI SaIOTOBKtrI,

Koropyro nlaHr,rpyercfl pa3lr4Barb. C 4pyrori cropo-
Hbr, BoBMoxHocrb 6ucrporo Bo3Bparr{eHrr.s cr4creMbr
B noSrr{urc [apr(oBKrr c [oMorrlbrc SAeKTpoMexaHu-
qecKoro [puBoAa o6rrer.raer Aocryn lepcoHala K

pa3luBoqHorray ycrporicrry IIK B clyqae Heo6xo4u-
MOCTT4 3aMeHbr Bbr[reAuero h3 c'tpog. florpyxHoro
craKaHa B xoAe cepuituoir pa3lr,rBKr,r cralr4.

Brruoc r43 3oHbI r{HTeHcr.{BHoro rerrloBoro BoB-
geircrsut Moropa-peAyKropa, o6ecnequsarcqero
BOSBpaTHO-IIOCTynaTeAbHOe ABr4XeHr4e KapeTKr4

BAoAb ruuporori creHKr4 Kpl4craltr,r3aropa, Aaer
BosMoxHocrb [oBbrcr4Tb HaAexHocrb ero pa6oru u
r,rcKlroqrlTb nepeMerrleHue ra6errx, rroABoA.trrqero K

HeMy DAeKTponr,rraHr4e, 6r.aro4apx qeMy yBelr4rrr4Ba-

ercla cpoK cnyx6rr KoHcrpyKrlr4t4, TaK KaK ycrpaHr-
rorcx 4eQop v.a\w uzr u6a.

Korra6r,tuaposaHHrrrl nprlBoAi o6ecne.rusaer pas-
AelbHyro, ct Hxpont/rlupoBaHHyro pa6ory nocleAo-
BaTeAbHO paSMerr{eHHbrx xecTKoro u crfi(pa[bHoro
lrHeKoB, Bblno^Hrlou{r{x cooTBeTcTBeHHo AoSvtpy-
rcu1yrc 14 rpaHcroprr4pyrou{r{e QyHxquu. 3ro nosao-
AUAO He TOAITKo noBblCrITb CTe[eHb paBHOMepHOCTI,{

BbrAaqr4 raa 6yurepa cbrflyqero Marepr4ala c BosMox-
HOCTbTO IIAaBHOTO pery^r4poBaHt fl. B urvtpoKr4x npe-
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Pnc. 2. Ilo,roxeHue crpy(TypHbrx rAeMeHToB cI'lcreMbr mexanr.rslponanxoft

noAaqr UIOC s pa6o'rei rro3nqwr (a) u lnptl napxonxe (6)

Ae^ax ero pacxoAa, Ho I4 noA,Aepxl4Barb ycrollrrl4Boe

[epeMeIrIeHI4e no u46KOMy MeTaAAOpyKaBy KaK rPa-

Hy^r4pOBaHHbIx, raK I4 flopoluKoo6paaHrx IIIO C'

C I{eAbIo npeA'BapI4TeAbHoIl npoBepKI'I npa-

BI4AbHOCT?! npI4H.[TbIx TeXHI'IqeCKI{x perue]f.l,ilil 14

IIOAYTICHH' I,ICXOAHOI;I I4HOOPMAIII4I4 O 3HAqCHI4,SX

sHeprocl,t^oBblx napaMerPoB npI4BOAa MexaHI43Ma'

o6ecnequsaloqero pery I4pyeMyrc BbIAaqy cblnyqe-

ro Marep}Ia^a I43 pacxoAHoro 6yHxepa I4 noc^eAy-

rcqYrc ero rPaHcrIoPrI'lPOBKy B IIOAoCTb Kp'ICraA-

Ar{3aroPa MHA3, I43roroBI4AI4 onbIrHbIIT o6paBeII

raKori cl4creMbl MexaHrIsI4poBaHHoIl rtoAaql4 IIIOC
npr{ HenpepblBHoli pasAI4BKe cAfl6OB urI'tpI'IHOII Ao

1000 una.

B xo4e recroBblx vtcttbrraHnir paSpa6oraHHoli

cucreMbl npoBepl4^r'I pa6orocloco6nocrr ee or-

AeAbHbIX MexaHu3MoB t o6ecne'rr{saeMylo Toir-

HOCTb [IOSI4I{I4OHI4POBaHI4.rI TIOABT{XHbIX SAeMeHTOB

oTHOCT4TeAbHO KPI4CTaAAI',lSaropa r pa6ouertl [o^o-
:xeld't il (pwc.2, a) w noctte [epeBoAa I4x B [o3I4UI4Io

rrapKoBKI4 (puc. 2, 6). Hapngy c BI'I3yaAbHbIM KoHr-

po^eM QyHxqraoHupoBaHl4f, BCnOMOraTeAbHbIx Me-

xaHr4SMOB npoBeAI4 t/.3MepeIlt fl TexHo^orl4rrecK''Ix

Harpy3oK, npeoAoleBaeMbIx xou6uHupoBaHHbIM

rrpr4BoAoM, c^rxaql4M AAs Pa3Ae^bHoro Bpal{eHl4',

c paSAI4qHbIMI4 CKOpOCTTMI4 XecTKoro I,I cn,',IpaAbHO-

ro urHeKoB, a TaKxe c noMolqblo gAeKTpOHHbIX BeCOB

rr ceKyHA,oMepa QnxcrapoBaAI4 Aocrl4raeMylo npolt3-

BoAl4relbHocrr Q.
Kpyrnryfir MoMeHT Ha BaAy npl4BoAHoro ABura-

Te^.f, KOHTpOAI4pOBaAI4 C [OMOU{bIo TeHSOPe3I4CTOp-

Horo upeo6pasoBare^fl, pa6oraroulero B KoMlAeKce

c ycuLrTe/reMr u l2'pa3prAHblM MHOTOKaHaAbHbIM

Puc. 3, KoxcrpyKTt{BHoe lrcnoAHeHrle

Teu3opesl,tcropnoro npeo6paaoBarel, A,r,
KOHTpOAfl Kpyrsrqero MoMeHTa

aHaloro-III4Qporurvr upeo6paaorareleM (AIJII)

L-CARD, flAary Koroporo ycraHaBArBaAI4 Ha url4He

ISA IBM-cosuecruuoli [3BM. Koucrpyxruauo
upeo6paaorarer'r (prac. 3), coeAuH.f,ruruti ran 4eu-
rare^f, c 6rtcrpoxoAHblM BaAoM peAyKTOPa, BbIIroA-

HeH B BI4Ae rI4Ab3bI, ycraHoBleHHoti s IroAluI4nHI'I-

Kax cKolbxelvlr. vL noMelrleHHoti s N'Iera,\,\uqecKylo

xopo6xy c rpospar{Hofi nepe4Heti creuroli' Ha no-

BepxHocTb rlIAb3bI HaKAeeHbI TeH3OpeSI4CTOpbI IIOA|

yr^oM 45" x ee npoAorruHotit ocl4, BKAIotreHHbIe B

MocroBylo cxeMy' CouporurneHue QolrroBblx Aar-
trr4KoB - 20O Orvr. Kpytarquli MoMeHT onpeAel'ser-

cs nyreM r/1sMepeH!/lfl 4eQoprrraqurTr xpy'reHrar' ,A'na

CbeMa gAeKTpuqeCKOrO CrrHaAa C I'I3MepI'lTeAbHOIT

AI4aTOHaAU MOCTa conpoTl4B^enuit u [oA'KAIOqeHI4',I

K HeMy I{cToqHI4Ka r.I/.TaP^VTg' Ha ru^b3e ycraHoB^e-

Hbr I43OAI4pOBaHHbIe oT ee Kopflyca MeAHbIe KoAbI{a'

KoHTaKrt4pyloull4e napyxnoli noBepxHocrblo c roKo-

npoB oA.f, II{I4M I,I [rI4HaMI4' KOHIIbI KOTOpbIX COeAI',{He -

Hbr pa3beMoM, BMOHTI,IpOBaHHbIM n 6oxoryrc creHKy

ropo6xra.
O6pa6orxa pe3ylbraroB rapr'IpoBaHI'Ix npeo6pa-

3oBare^.rl noKa3a^a, rITO norpeuHocTb l,irsttepeuuit,

orrpeAe^rleMa.g c ero floMotqblo, He npeBbl[raer 5o/o'

Kourpourtuue I4sMepeHI4s [poBeA,I rro 3apa-

Hee noAroroBAeHHOMy n^aHy, xoroprrfi [peAycMa-

rpr4Bal flolyqeHl4e uH$oprraqral4 KaK o sHaqeHl4'f,x

Kpyr;lrrll4x MoMeHToB, geracrnyroql4x Ha rou6uHu-
ponauurtfi [pI4BOA Cl4CreMbI AO3I',IPOBaHHOTa uoAa-

qn IIIOC, raK 14 AoArI cocraBl.arcqux cyMMapHoro

MoMeHTa, cB.rISaHHbIx c paSAeAbHoil pa6oroit )Kecr-

Koro Beprl4KalbHoro [IHeKa 14 rl46Koro cl''IpalbHo-
ro rIrHeKa. Pae4errruyrc pa6ory KaxAoro I43 IIHeKOB

t.
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SxcnepnmerrarrbHbre AaHHbre o napamerpax $yHKq[oHxpoBaHtaf, Koin6[HUrpoBaHHoro npt,tBoAa c]rcreMb!
MexaHyt3vrpoBaHHoi noAaqu IIJOC

Pasueprr n qacrorbr Bpa[{eHr{.,
SaQuxcuponannbre napauerpu pa6oru c[creMbr noAaqrn cuecr

ff:* Y# K:l J"*, rl,'xBr Q'r/v (J1.3i,,
0,39 0,60 1,0 900 0,t32 0,021 6,3

0,38 0,6r r,2 1200 0,148 0,027 s,5

0,41 0,75 t,4 1500 0,155 0,029 5,3

0,63 1,05 1,8 900 0,170 0,033 5,2

0,60 0,80 r,9 1200 0,188 0,037 5,t

0,70 1,15 2,0 1500 0,t95 0,038 5,2

o,70 r,25 2,t 900 0,220 0,035 6,3

0,7t 1,30 2,2 1200 0,240 0,036 6,3

0,73 1,35 2,2 1500 0,251 0,038 6,6

0,87 1,30 2,4 500 0,226 0,037 6,1

0,89 1,35 2,4 1200 0,301 0,055 5,4

0,91 1,50 2,5 1s00 0,392 0,072 5,4 '

0,90 2,60 2,9 900 0,273 0,053 5,1

0,90 r,75 2,9 1200 0,364 0,088 4,1

0,95 1,95 3,0 1500 0,471 0,094 5,0

0,90 2,05 3,0 900 0,282 0,055 5,1

0,91 2,r0 3,1 t200 0,389 0,073 5,3

0,92 2,15 3,2 1500 0,502 0,093 5,4

1,30 2,00 3,3 900 0,310 0,068 4,5

1,30 2,t0 3,4 1200 0,427 0,094 4,5

r,35 2,L5 3,6 1500 0,565 0,128 4,4

1,40 2,25 3,8 900 0,357 0,081 4,4

1,50 2,45 4,2 1200 0,527 0,138 3,8

1,60 2,50 4,5 1500 0,706 0,7M 4,9

1,50 2,65 4,3 900 0,405 0,076 5,3

1,55 2,80 4,8 1200 0,602 0,109 5,5

1,60 3,50 5,4 1500 0,847 0,136 6,7
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HAyKA . TEXHI.IKA . nPOU3BOACTEO. t{epHar Merarryprx,

KaAbHOTO XeCTKOTO rIHeKa, By.TK],l rIr4Ar4HApr4rIeCKOri
rIacTI,I KoTopolo [pI4 AI4aMeTpe B?,/\d,d. = 20 uu uuerru
HapfxHblli AuaMeTp D" = 30 MM I4 urar S,* = 15 uu,
c ru6xuytu lrrHeKaMr,r c coorHorue:anflv.u Ar,raMerpa
plxaBa Do, Araauerpa d,"t4 ruara S . Br4TKoB cnr4palr,r,
cocraBlrroqrauu (narvr) : D 

^l 
d ̂  = (25 I 18; 20 I 16; 15 I ll)

n Suldu.= (0,5; 0,7; l)'. Xroprir"prorir sugperrrcrpr{-
poBaBrrrnxc, cr4rHaloB rrprlBeAeH na puc. 4.

Ana,tue pesylbraroB KoHTpoA, aHeprocr,rloBbrx
lu pacxoAHbrx xapaKrepr4cTr,tK MoAepHr43r4poBaHHori
cHcreMbr noAaqr4 IIIOC rro3BoAHA ru6parr par{r4-

oH:llbHbre KoHcrpyKTI4BHbre napaMerpbr ru6xoro
[IHeKa, Koropbre o6ecneqnsaror rpe6yervruri pacxo4
cMecr4 rrpu I0,,It{HuMaAbHbrx eHepreTr{qecKr4x SaTpaTax
(cu. ta6ruaqy).

YcraHogr\eHo, rrro MoMeHTbr co[porr4BAeHr4r,
4el,rcrryrou1;'ze Ha ru6xuir (M,_) v xecrxwfi (M**)
urHeKlr, cocraBlsror coorBercrBeHHo 30...35 u
65...70% or cyMMapHoro 3HarreHr4x l,roueura (M.,),
npeoAoleBaeMoro rpr4BoAoM (cna, prac. 4).

3Ha.reHra.s rvroulnocrra N, xou6unupoBaHHoro
IPHBOAA, PACCqI4TAHHbIE NO PE3YAbTATAM KOHTPOAfl

rrPeoAo^eBaeMoro r4M cyMMapHoro MoMeHTa coflpo-
TlrBAeHr4.s Mo, r.pu sa4araeuorTr qacrore BparqeHr4s
'ABHrareA.rLo, 

^ , yrleroM KI-[.4, uexanusecxoit cu-
cTeMbr, rro3Bolr4lr4 orleHr4Tb SHepreTr,rqecxyro aQ-

Qexrxrxocrr ee pa6oru. !,nx DToro ,rcrrolbaoBalr4
orHouleHr4e eHa.reHuri Morr{Hocrr.{ Nr, paarnaaeuori
[pHBoAoM npr,r 3aAaHHoli .racrore Bpauletyrs. not, u
coorBercrByrcrr{r4x r4M 3HarreHr4rl pacxo4a cmecu Q.
3ror noxasarelb no3Bol.fler HaaHaqarb rrpr4 [poeK-
THpoBaHr,rr4 [peAloxeHHorl cucreurr MexaHr43r,rpo-

saxHori no.a,ar{u IIIOC reoMerpr4qecKr,re napaMerpbr
H qacrory BparrleHr4, ee xecrKoro u rn6xoro urHe-
KoB, Koropble o6ecfle.rr4Baror pealr43ar{r4ro rexHolo-
rx.recxoli olepar{r4r4 c Mr4Hr4MaAbHo BoBMoxHbrMl4
3 Heprerr4qe cKuwyt sarparaivrr,r [ 8] .

Brrno4rr. Mo4epHusupoBaHHa, crlcreMa no-
.layu IIIOC B Kpr4crallr4sarop c^s6osoir MHA3, a

TaKxe BbrrdiaHHbre per(oMeHAar{[u no sH6opy ee r(oH-
cTpyKTr4BHbrX r4 sHepfoclr^OBbrx [apaMeTpoB noSBo-
A;rror noBbrcr4Tb HaAexHocrb QynxqraoHupoBaHr4s
crpyKrypHbrx MexaHr,rsMoB, ynpocrlrrr o6cnyxura-
Hlre r floBbrcurr aQQexrrrBHocrb pa6orrr MHA3.
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INCREASE OF RELIABILITY AND STUDY OF PARA.METERS
OF DRIVEN FEED SYSTEM OF SLAG.FORMING MIXTURES
IN MOLD OF SLAB CCM

@ Eron'ko S.P., Kuklev A.V., Tkachev M.Yu., Tinyakov V.V., Mechik S.V.

The principle of operation and design features of the improved system of mechanized input of slag-forming mixtures
into the mold of the slab machine of continuous casting of blanks are considered, which allow to increase reliability,
simplify maintenance and improve the performance of its work. The results of experimental studies of the parameters of
the combined drive system of mechanized supply of slag-forming mixture and justified its design, kinematic and power
parameters.

Keywords: slabovia the workpiece; mold; slag-forming mixture; artificial feed; auger; drive; torque.
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