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AHnHoTauus. B HacTosen cTaTbe NpeacTaBneHbl pe3ynbTaThl HAYYHbIX U MPAKTUYECKMX paboT no UcCneaoBaHMIo
MpOLEeCCcoB MOBPEXAAEMOCTU anMasoB npu nepepaboTke anmasocodepXallero Cbipbs B nepeaene pyaonoaroToBKA.
PaccMoTpeHb! BONpOoChl NOBPEXAaeMOCTY anma3os npu B3pbiae, AoapabnueaHum B Apobunkax 1 npeccax, U3MenbyeHum
B MMC 1 TpaHCnOpTMpOBaHU/ anMasocogepxalinx pya NEHTOUHbIMU KOHBEEpaMm 1 TMapaBINYECKM TPaHCTOPTOM.
YCTaHOBEHO, YTO COXPAHHOCTb anMa30B MOBLILLAETCS NPW NPUMEHEHUN ONTUMANbHBIX MAPaMETPOB TEXHOMNOTUYECKUX
onepauuit. Mpu 3TOM TexHONOrMs BeAeHUst B3pbIBHbIX paboT NpeLycMaTpuBaeT perynmpoBaHue SHEPreTUYecKoro Bo3-
AEencTBIA Ha 3aboW TaK, 4Tobbl KUMBEpPNUT noaBepranca paspyLUeHnio paHbLUe, Yem B3pbIBHAA BOMHA JOCTUMHET Kpu-
CTanna anmasa u OH He YCneeT BOCMpUHATL €€ BO3AENCTBME U3-3a 0OBEMHOMO CKaTWUs OKpyXXarWmMmmu nopogamu. B
TEXHONOMMYECKMX onepaunsx goapabnueanns npoucxogut 06bEMHOE CxaTtne KumbepnuToB 1 CBOGOAHbIX anMa3sos, pe-
rynNMpoBaHue KOTOPOro AOMKHO 06ecneynBaTbes YCTPOUCTBAMM C KOHTPONEM NPeAenbHOro yeunus cxatus. Mpu namens-
YeHun anmasocogepxallero coipbsi B MMC noBpexnaemMocTb anMasoB Haxo0amMTCS B NPSIMON 3aBUCUMOCTM OT PEXMMOB
eé paboTbl. ONTUManbHBIM PEXMMOM SBASETCS KackafHbIi, NpU KOTOPOM MOBPEXAAEMOCTb anMa3oB YMeHbLIAeTCs B
1,5-2 pasa. lNpu TpaHCNOPTMPOBAHMM anNMasoCoLEPXKaLlero Chipbs NEHTOUHLIMU KOHBENEPAMM UMNN TWAPABIMYECKIM
TPaHCMOPTOM 3Ha4YMMbIM (AKTOPOM SBMSAETCSA SHEPTUS B3aMMOLENCTBUS afiMasa C aneMeHTaMm KOHBeepa 1 0TBOLOM
rMOpaBnNYeckoro Hacoca. Mpu 3TOM BEPOSTHOCTb MOBPEXAEHMS anMasoB B MyHKTE 3arpy3ku KOHBeiepa B 3 pasa
MeHbLLE, YeM B rMAPaBMYECKOM Hacoce. PekoMeHZ0BaHO NPUMEHSTL CKBaXMHHbIE 3apsiabl C BO3AYLIHBIM MPOMEKYTKOM
1 OBB «Mpemekcy; npecca ansg 4oapabnmeaHus ¢ CUCTEMON NPEAENbHOMO CxaTus, MPX KOTOPOM pearbHble HanpsHKeHNs
B afiMase He NPeBOCXOAAT AOMYCTUMbIX; ONTUMAanbHY0 YacToTy BpaweHus 6apabana MMC: (0,60+0,65)n, ans MMC
9,0x2,8; 0,50n, ans TGL 5,0x2,3; neHTo4Hble KOHBENEPbI, 060pyA0BaHHbIE B MYHKTE 3arpy3ki POIMKOONOpamm ¢ amop-
T3aTopamu.

KnioyeBble cnoBa: noBpexgaeMocTb anmasa, TeXHonornyeckas onepauus, B3pbis, napameTpbl, pexum, npecc,
Apobunka, MernbHULa, KOHBENEp, HaCcoC, SHEPTUS, HANPSKEHNS, BEPOSTHOCTb.

BBenenue. B nacrosiiiee Bpemsi B Mupe 3a roja n100biBaetTcs 23 T IpUPOAHBIX
anMasoB. AJIMa3 SIBIIETCS BaXKHEUILIMM BAIFOTHBIM M CTPATETMYECKUM TOBapoM. Mac-
mradaMy NPUMEHEHHS aJIMa3HOTO ChIPhS B TPOMBIIIUIEHHOCTH OLIEHUBAETCS 9KOHOMM-
YECKHUU MOTEHIUA Pa3BUTHIX CTPaH.

AKTyaJbHOCTB. I3BiIeKaeMble U3 HeAp 3eMIIM aJIMa3bl IIPEACTABIISIIOT BECbMA
pa3HOOOpa3HbIN Kak MO KPYHNHOCTH, TaK U IO KayecTBY MmaTepuai. Paznuuyaror asa
BU/JIAa aJIMA3HOIO CHIPBS: aJIMasbl IOBEIMPHBIE U alaMasbl TexHU4eckue. K 1oBenupHbIM
aJiMa3aM OTHOCSTCS KAaMHU COBEpILIEHHOM (POPMBbI, OKPACKU, UCKIIOYUTENbHON Mpo-
3payHOCTH, 0€3 TpeluH U BKIt0YeHUH. COrjlacCHO COBPEMEHHBIM Hay4YHbBIM MPE/CTaB-
JCHUSIM KpHUCTaJUINYecKas peméTka aamMa3a OTHOCUTCS K KyOM4ecKol cucteme, KOoTo-
pas XxapakTepu3yeT TBEPABIE Tela BBICOKOM MPOYHOCTH M TBEPAOCTH. OqHAKO TBED-
J0CTh aliMa3a pa3Hasi B pa3UYHBIX KPUCTAIUIOTPa)UUECKUX HATIPABICHUSX U €T0 aHH-
30TPOMNUS MPOSBISAETCS MPU AUHAMUYECKOM HarpykeHuu. CroCOOHOCTh MHUHEPAJIOB

© Monacmbipckuli B.®., 2018



186 ISSN 1607-4556 (Print), ISSN 2309-6004 (Online), l'eomexriyHa mexaHika. 2018. Ne 138

pacKaNbIBaTHCS MPHU yAape MO ONpPeAeIEHHBIM HalPaBIECHUSIM ¢ 00pa30BaHUEM TLIOC-
KOM 3epKaJibHOM MOBEPXHOCTH HA3bIBAETCS CIAHOCTHIO. AJIMa3 00J1a/1aeT COBEPIIICH-
HOM CITAHOCTBIO 10 OKTa’3APy, YTO 00YCIABIMBAET €r0 XPYIKOCTh U BO3MOYKHOE pas3-
pylIeHUE NoJi ACHCTBUEM BO3HUKAIOIIMX HArpPy30K BO BPEMSI TEXHOJOTHUECKUX OIle-
panuii.

N3BecTHO [1-6], 4TO MOBPEKAAEMOCTH KPUCTAIIJIOB aJIMa3a MPOUCXOAUT IIPU BE-
JIEHUU B3PBIBHBIX pabOT, IPOOJICHUHN U U3MEIBUYCHUU B IIEKOBBIX, KOHYCHBIX, BaJIKO-
BBIX JIpOOMJIKAX, B Ipeccax 00bEMHOTO CHKATHSL, MEJIbHULIAX MOKPOTO cCaMOU3MeTbye-
HUS U NIPU TPAHCHOPTUPOBAHMM KOHBEHEpPaAMU WM THAPABIMYECKUM TPAHCIIOPTOM.
Uccnenosanus [4-7] nokaszanu, 4TO TEXHOT€HHAS MMOBPEXKIAEMOCTh aJIMa30B IpHU J10-
Oblye U nepepadoTKe aaIMa30CcoAepKalIuX pyA MPUBOJUT K IOTEPE UX MACCHI B Cpejl-
HeM 10-12 %. ITpu 3TOM, B CHIy 3aKOHOB pa3pylI€HUs XPYIKUX TEJl B 3aBUCHUMOCTH
OT X pa3MepoB, MoTeps Macchl anma3oB KpyrHee 10 mm cocrassiet 2-25 %, a notepst
Macchl JIJ151 aIMa30B pa3MepoM 1-2 MM He xapakTepHa. [loBbIlIeHHAS TOBPEXKIAEMOCTh
B COUYETAHUU C BBICOKUM COJIEP’KaHHEM KPYIHBIX aIMa30B IPUBOJUT K 3HAUUTEIbHBIM
CTOMMOCTHBIM MOTEPSIM, CHU)KEHUE KOTOPBIX SIBJISETCS BAXKHON HAPOIHO-X035CTBEH-
HOM 3aJlayenl.

Pe3yabTaThl nccienoBanuii. B janHoi paborte npoaHaau3upoBaHa COBOKYII-
HOCTb YKA3aHHBIX BbIIIE TEXHOJOTHMYECKUX ONEpaIfil ¢ LEIb0 BbISBIECHUS Hanboee
3HAUYUMBIX (DaKTOPOB, BIUSIOIIMX HA TOBPEKIAEMOCTh aama3oB. B [2, 3, 6, 8] skcne-
PUMEHTAJIBHO HCCIIEIOBaHA TEXHOTE€HHAs MOBPEXAAEMOCTh KPUCTAIJIOB anMasa Mpu
B3PBIBHOM OTOOMKE Pyl OT MacCcHuBa. Y CTAHOBJIEHO, YTO Ha COXPAaHHOCThH aJIMa30B
CYILIECTBEHHOE BJIMSIHUE OKa3bIBAIOT MapaMeTpbl OypOB3pbIBHBIX paboT, TuIl BB, sHep-
I'Msi MaccoBOro B3phiBa. [1o sHEpreTnueckoMy BO3JEHCTBUIO B3phIBA HA MACCHUB pas-
JMYa0T TEXHOJIOTHUH IMAJAILYI0 U B 3axarol cpeae. llansdmas texHonorus BeAETCs
IIPU MTOHUKEHHBIX YHEPTETUUECKUX MMOKA3ATEIIAX, YTO MO3BOJIIET CHU3UTH MOBPEXKIa-
€MOCTh aJIMa30B, HO TIPH 3TOM TOBBIMIAETCSA BBIXOJI Herabapura, cHUXkaetcs 3P dek-
TUBHOCTb PKCKaBallMU PYybl U €€ OTPY3KU Ha TpaHCHOPTHBIE cpeacTBa. [Ipu npume-
HEHUU TEXHOJIOTUH B3PBIBHBIX PA0OT B 3a)KaTOM Cpelie YBEIMUNBAIOT S3HEPreTHUECKOE
BO3/ICHICTBHE HA MACCUB, TaK YTO KUMOEPJIUT MOABEPracTCs pa3pyLIeHUIO paHbLIE, YEM
B3pbIBHAs BOJIHA JIOCTUTHET KPUCTAILIA aJIMa3a U U3-32 00bEMHOIO CKATUS OKPYIKaAIO-
IMMH TOPOAaMH MOBPEXKIAEMOCTh ajIMa30oB CHIKaeTca. OIHaKO MpU 3TOM TEXHOJIO-
r'usi BeJleHus OypoB3pBIBHBIX pabOT cTaHOBUTCA Oosiee poporocrosmeid. MuctutyTom
SxyTHUNIpOanMa3 MpeasiokKeHa TEXHOJIOTUs OypOB3pBIBHBIX palOT, BKIOYArOLIas
IIPUMEHEHUE CKBAKMHHBIX 3apsi0B C BO3AYIIHBIM IPOMEXYTKOM U OBB «Hpemekcy
B KaueCTBE OCHOBHOM (HUKHEHN) YaCTH CKBAKUHHOTIO 3apsja [5, 6]. PekoMeHioBaHo U
AKCIIEPUMEHTAIILHO TIOJITBEPKACHO, YTO (POPMUPOBAHUE CKBAXKMHHBIX 3aPSI0B C BO3-
JYIIHBIM TPOMEKYTKOM Ha 0JIoKaxX KUMOEepauToB oOecreunBaeT 00jiee paBHOMEPHOE
paccpeoTOUECHHE SHEPTUN B3PbIBA MO BCEH NJIMHE CKBAKUHBI C COKPALIEHUEM MOTEPh
LEHHOCTHU anMa3oB (10 8,7 % HCXOJHON CTOMMOCTH) U OITUMU3UPYET IPAHYIIOMETPU-
YECKUN COCTaB PA3PBIXJIEHHBIX B3PHIBOM KUMOEPIIUTOB.

B nocnenyronmx TeEXHOIOTHYECKUX ONepalusax J01padIuBaHMs WU U3MENbYe-
HUSL B JpOOMIJIKAX M B Ipeccax MPOUCXOJAT MPOLIECCHI, aHAJOTUYHBIE IPOOJIEHUIO
B3PBIBOM CO CKOPOTEYHBIM BO3JICHCTBUEM Ha OTIEIBHO B3SAThIE KPYIHBIE KYCKH, CBO-
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00JIHBIC WJIM BKpAIJICHHBIE HA OJTHOM U3 BBICTYIIOB KyCcKa anMasbl. [Ipobnenue kpymn-
HBIX KyCKOB PY/Abl OCYIIECTBIISIETCS B 3a5KaTOM cpejie Mo/ ACHCTBUEM CHIT CoKaThsl. AJl-
Ma3bl, HAXOJISIIUECS BHYTPH KYCKOB, HE HCTIBITHIBAIOT YIAPHBIX HATPY30K U UX TTOBPE-
K/TaeMOCTh MPAKTHUECKH HE BO3HUKAET, OAHAKO BO3MOXKHO HApyIICHUE MPUPOTHOTO
KauecTBa CBOOOHBIX MJIM BKPAIUICHHBIX Ha BBICTyMNax anmas3on[4, 5]. B [5] ycTanos-
JICHO, YTO TEXHOJIOTHSI JOApaOIrMBaHMs B BAIKOBBIX IIPECcax ¢ CUCTEMOU peryinpoBa-
HUS PEJCITHHOTO YCHIIHS CKATHS TTO3BOJISIET YMEHBITUTh KOJTMYECTBO MTOBPEIKIEHHBIX
KPUCTAJUIOB U CHU3UTH TIOTEPIO MAacChl aiMa3oB B 3 pasa.

Ha npeanpustusx AK «AJIPOCA» nocne npobneHus B ApoOMIIKax aiMa3zoco-
JIEprKalliee ChIpbe MOCTYIAeT B MEJbHULIBI MOKporo camousmenbuenus (MMC) ¢ nua-
MeTpoMm Oapabana 5; 7; 9; 10,5 M KoHCTpyKIMU WHOCTpaHHBIX (pupm («CBenanay,
«Poxcaitny) u Ceizpanckoro 3aBoja. CorjaacHO MCCIEAOBAHUSAM MHCTUTYTa SKyTHH-
poanaMas MpOIECC PYIOMOATOTOBKH B MEJIbHUIIAX CAMOM3MEIBYCHHS MOYKHO pac-
CMaTpuBaTh KaKk MHOTOCTaauiiHOE ApoOieHue (KpymHoe, cpeaHee, menkoe). Kpome
TOTO, U3MEIbYEHUE 3aBUCUT OT YaCTOTHI BpalleHus: OapadaHa U peKHUMOB UX PaOOTHI.
YcraHOBIICHA pallOHAIbHAs 4acTOTa BpaiieHus 0apabana MMC ng = 0,75n,, (n,, —

KpUTHYECKas 4acToTa BpalleHus OapabaHa), peKOMEHJyeMas i ASKCIUTyaTaluu
menbHul npeanpustuit AK «AJIPOCA».

3ajava ONTHMH3ALMK YaCTOThI BpallleHus: 6apadaHa nccienoBanach B [7] ¢ yué-
TOM YJIeJIbBHOTO pac-
XoJa DJIEKTPOIHEP-
MM Ha M3MEJILYCHUE
U  CpEIHEB3BEIICH-
HOIO Juamerpa 3é€-
PEH H3MENbYEHHOU
pyAbl Ha BBIXOJE.
IlocTanoBka 3agadu
chopmynupoBaHa
cleayrnmM  oopa-
3oM: Oapaban MMC
B BHUJIC IyCTOTEJIOTO a) %)

MWIMHIpA pajauyca 14
R, ¢yrepoBanHOTO 13 —
M3HYTpH CIICIHAJIb- 12 T %
= —— P —~—

HBIMHU OJIOKAaMH TOJI- = 11 — —

o E — \\ 2 T —
IIMHOW &, BpallaeTcs S 10 £

i < e S~

C IDOCTOSIHHOHU YTJIO- 9 :
BOM CKOpPOCTBIO 3

KPYITHOKYCKOBas 0 0,05 0.1 £ 05 0,2 0,25
dpakuus marepuana B)

3arpy’KaeTcs B HHXK- a) CUJIBL, ICUCTBYIOIIUE HA MaTepHal; 0) TPaeKTOPHsI TBUKEHUS
HIOIO 4acTh Oapa- KyCKa; B) 3aBHCHMOCTH ONTHMAJILHOM YaCTOTHI BPAICHUS OT KO3(-
GaHa; PEKUMBI [IBH- dbunueHTa TpeHus B MpoTouHOH cpene: 1, 2, 3 — COOTBETCTBEHHO s

6apabanoB D =7wm; D =9wm; D =10,5m

KCHIA - Matepralia Pucynok 1 — [Ipunudrépusriii pexum padotst MMC
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BHYTPU MEJIbHULIBL:
npwiGTEPHBIT

(puc. 1), Bomoman-
HBI (puc. 2) U Kac-
KaTHBIN (puc. 3).
Kaxnplii 3 ykasan-
HBIX PEXKHUMOB OIpa-
HUYUBACTCSl ONpejie-
JAEHHOM 30HOM (TpHU-
MUQTEPHBINA — a, BO-
NONagHbIN — a5, Kac-
KaJHbIl — a3), 00y-
CJIOBJICH BHEITHUMH
CUJIaMH (ueHTpo-
OexHOU cunoit  Fy, — S~
cwion Ttpenus F. —

6)

12

(\ ]

L O 3 0 O

P>
CHJIOW TSXKECTH mg,
CUJION peakuun
onopbl N) U Tpaek-
TOPUAMHU  IBUKEHUSA 0 0,05 0,1 0,15 0,2 0,25
OT/ICJIbHBIX (PpaKiinii !

3arpy’KaeMoro mare- . B)
o a) CUJIbL, ICUCTBYIOILIUE HA MaTepual; 0) TPAaeKTOPUsI IBUKEHUS
puana  (KpyroBoW,

KYyCKa, B) 3aBUCUMOCTH ONTUMAIbLHOM YaCTOTHI BpaICHUs OT KO3(1)—

n, 00/MuH

\‘

—
—
e

napaboMIecKon  u (uIMenTa TpeHHs B IPOTOYHOM cpezie: 1, 2, 3 COOTBETCTBEHHO ISt
IPSAMOJIMHEHHOM). Gapabasa D = 7m; D =9 m; D = 10,5 M

Jns mpunud- Pucynok 2 — Boponanusiit pexum padotst MMC
TEPHOTO pexuma

IPUHATHI CIEAYIOLIME AOMYIIEHUS: pa3Mep KycKa MaTepraia He IPEBIIAET PacCTosI-
HUSL MKy JTUGTEPpaAMH; KYyCOK JBHXKETCS IO KpPYyroBOM TPaeKTOpHM paauyca Ry 10
T€X MOp, MOKa TAaHI'€HIMAIbHASI COCTABJISIOIIAsl CHIIBI TSYKECTU KYyCKa HE IPEBBICHUT
LEHTPOOEKHYIO CHITy U CUITY TPEHHUS; CHCTEMA KOOPAMHAT HAXOAUTCS B IEHTPE KyCKa.

Ha puc. 1,a,06 npencraBneHsl pacyéTHas cxema U TPaeKTOpHUs IBUKEHUS KYCKa,
COIIACHO KOTOPBIM JUISl ONpPEAENICHUsI ONTUMAIBHON CKOPOCTH BpalieHusl OapabaHa
MOJIy4YEHbI CIEIYIONINE CUCTEMbI YPAaBHEHU:

2 Fix; = —F, +mg-cosa; — F, =0;
> Fy;=N —mg-sina;
¥? —2yR, cosa; —2x R sina; + x* = 0; (1)
= Xtga S <
y=xgn 2R3cos2a;’

rae f — kodPuImeHT TpeHus B MpOTOYHOM cpefie; m — Macca KycKa.
Pemenue cuctem ypaBHenuii (1) umeeT B COOTBETCTBEHHO:

w = \/g(cosal—f Sinal); y = —4R1 sin2a10082 aj. (2)

R, B
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Hna  onpene-
JeHUST  ONTHUMAllb-
HOIO 3HAa4YE€HUs yria
®; HAXOJIWJIU TOUYKY
BCTPEYHU TPACKTOPUU
IBMOKCHHUS KyCKa C
KPYIrOBOW TpAEKTO-
pUe MEJIbHULIBI pa-
auyca R, (cm.
puc. 1,0) u uccneno-
BaJM BBIPAXKEHUE Y,
(2) Ha sxcTpemym. B

12
IIPOU3BOJIHYIO IIOJI- —
- 10
CTaBJISJIMCh  3HAYE —— —
HUS UCXOIHBIX JaH- = 8 ——— ~_
HBIX, OHNPECACIIAIUCH é 6 t\‘% E =
KOPHH  YpaBHEHUS B —
=4
pu y?HOBI/H/I paBeH- :
CTBa €€ HyJI0, 3Ha4Ye- 2 1
0 0,05 0,1 0,15 0,2 0,25
HUE ONTUMAIBHOI'O f
yrma ay =57,74° n B)
ONTUMAILHAS  CKO- a) CHJIBI, ICUCTBYIONINE HA TPY3; 0) TpPACKTOPHs ABMKCHUS KYyCKa; B)

3aBUCUMOCTH ONTUMAJIBHOM YaCTOTHI BPALIEHUS OT KO3 PuImenTa
TPEHUs B MPOTOUHOMU cpeze: 1, 2, 3 cooTBeTCTBEHHO AJist OapabaHa
pabana @ (2). D=7M;D=9w; D=105m

Ha  puc. 1,8 Pucynok 3 — Kackaausiii pexxum padotst MMC
MpCaACTaBJICHBI 3aBU-

CUMOCTH ONTHUMAJIbHOW 4acTOTHI BpailieHus O0apabaHa ot k03¢ dUIIMEHTa TPEHUS TpU
npuinGTEPHOM peKUMe.

AHanu3 MOMyYeHHBIX PE3yJIbTATOB TMOKa3ajl, YTO MpU KOIPGUIIUEHTE TPEHUS B
nporouHoii cpeae f<0,1 onrumanpHas dYacToTa BpalieHUs OapabaHa COCTaBISET
12,0 mun™! s MMC D =7 m; 11,0 mur™! gt MMC D = 9 m; 10,0 mun™! gt MMC
D =10,5M u cumxkaercs B 1,2 pa3a npu yBeaudeHuu guamerpa Oapabana ¢ 7 10
10,5 M.

IIpu BogonaagHoM pexxume padbotsl MMC KpynHbI€ KyCKH pacroaratoTcs B Ma-
TepUaje, UMEIOLIEM YIoJl HAKJIOHA €, OTHOCUTENIBHO JIMHUU IEHCTBUS LEHTPOOEIKHOM
CWJIbI, M Ha paccTosiHUM R, = 0,9R; oT uentpa OapabaHa. 3HaueHue yria & onpese-
JsieTcs U3 BhIpaxkeHus €, = € + a, — 90 (cM. puc. 2,a). [Ipu onpenenenuu onTuMaib-
HOTO yIila &, CUUTaIu, 410 £, = 0, a € = 90 — aj.

Ha puc. 2,a,06 npencraBieHsl pacyéTHasi cxema U TPaeKTOpHs TBUKEHUS KYCKa,
COrJIaCHO KOTOPBIM ISl OTIPEJIEJICHHs] ONTUMAIbHOW CKOPOCTH BpalieHus 6apabana
MOJIYYEHBI CIEAYIONINE CUCTEMbI YPAaBHEHHUIA:

pPOCTh BpailleHus Oa-
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Y Fy, = —mg - sin(a, — €,) — F,sing, + N = 0;
Z Fix; = —F,cosg, — TTp + mg - cos(a, —€,) =0,

(y42eny gy’ — 0 3)
tge 2R§ cos? a,-tg2e ’
- _Y
T tge”’

rae R, — paguyc KpyroBoil TpaeKTOpUH KyCKa.
Pemenue ypaBHenuii (3) UMeET BUJ COOTBETCTBEHHO:

w = \/i ) cos(ay,—e,)—f sin(a,—€,) Ly, =— %ctgz oy (4)

R, cose, +f sing,

Jlis onpeniesieHyst ONTUMAIbHOTO 3HAYEHUS YIIa &, HAXOJAMUIM TOUKY BCTPEUU
TPAeKTOPUM JABUKEHUS KyCKa C IMHUEH JBMXKEHHsS Marepuana (cM. puc. 2,0), uccie-
JI0BAJIU BBIpAXXEHHUE Y, (4) HA DKCTPEMYM U IIOJIyYUIIM 3HaUYeHue ctg a, = 0, Koropomy
COOTBETCTBYET Yroisl @, = 90°. Tak Kak B pealbHbIX yCIOBUAX €, # 0, TO ypaBHEHHE
(3) pemanocs npu €, = 10..12 yncaeHHBIM METOIOM Ha KoMIbioTepe. ONTUMaNIbHOE
3HAYEHHUE YIVIA COCTABWIO o, = 82..86°, COIIacCHO KOTOPOMY MOJYyYHJIU ONTHUMAaJb-
HYIO0 CKOPOCTb BpailieHus 6apadana w (4).

Ha puc. 2,B mpencraBiieHbl 3aBUCHIMOCTHA ONTUMATBHOM YaCTOTHI BpalleHus 0a-
pabana oT ko3 uIeHTa TPEHUS MIPU BOJAOIATHOM PEKUME.

AHanu3 MOMyYeHHBIX PE3yJIbTaTOB MOKa3aj, YTO MpU KOIPPUIIUEHTE TPEHUS B
nporounor cpeae f < 0,1 onTtumanpHas yacToTa BpaiieHus OapabaHa COCTaBIISIET
10,5 mun™! s MMC D =7 m; 9,75 mur™! giis MMC D = 9 m; 8,65 mun™! 1t MMC
D =10,5M u cumxkaercs B 1,15 pa3za npu yBenuueHnuu guamerpa 6apabana ¢ 7 1o
10,5 m.

Jlia kackagHoro pexxuma padbotsl MMC npuHUManu ciaeayromme A0MyIeHUs:
30Ha CYIECTBOBaHMS KaCKaIHOTO PEKUMA OTPAaHUUYHUBAETCS YIJIOM @3, KPYIIHBIE KYCKH
pacrpeaesneHbl B MaTeprualie U MOTYT ABUTAThCS TOJIBKO MO JIMHUKM €CTECTBEHHOTO OT-
Koca (nmpsAmasi y = —Xx - tg €, [I€ € — yroJl €ECTECTBEHHOI'O OTKOCA B JIBH)KEHHH ).

Ha puc. 3,a,0 npeacraBieHbl pacyéTHas CXemMa U TPACKTOpHUS JIBHXKEHHSI KyCKa,
COrJIaCHO KOTOPBIM ISl ONPEJENICHHS] ONTUMAIbHOW CKOPOCTH BpauleHus: 6apabaHa
MOJIYYEHBI CIEAYIOIINE CUCTEMbl YPaBHEHHUIA:

{_Fu sin(ay +€) — fN + mg - sine = 0;
N =mg -cose — F cos(az +¢),

) : > (5)
{y —2R3ycosaz — 2Rsx sinaz + x° = 0;
y=-—Xxtge.
Peuiennie ypaBHeHuii (5) UMeET BUJl COOTBETCTBEHHO:
W = g sine—f cose oy = 2R3 tg e(cos a3 tg e—sin a3)‘ (6)

R, . sin(az+¢)—f cos(az+e)’ tg? e+1

Jlst onpeienieHns: ONTUMAIbHOIO 3HAUEHHs YIJla a3 HaXOJWIN TOUYKY BCTPEUH
TPaeKTOPUH JIBUKEHHUsSI KyCcKa ¢ KPYroBOH TpaeKTopuel MelIbHHIBI paauyca R; (cMm.
puc. 3,0), uccaenoBaIM BelpakeHUe Y, (6) Ha SKCTPEMYM C IIPUMEHEHUEM IPOTrpamMm-
Horo obecnieueHust MathCad Professional Ha koMmbroTepe, onpeaessyii 3Ha4eHus OTl-
TUMAJILHOT'O yIJIa B Ipenenax a; = 92..96° n ontumanbHy0 CKOPOCTh BpaleHus Oa-
pabana w (6).
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Ha puc. 3,B mpencraBiieHbl 3aBUCHMOCTH ONTUMAIBHOM YaCTOTHI BpalleHus 0a-
pabana ot xoddduurenrta Tpenus, koropas npu f = 0,1 cocrasaser 9,5 mun! s
MMC D =7wm; 8,75 mun! s MMC D =9 um; 8,0 mur! it MMC D =10,5M 1
cHmkaeres B 1,15 pa3a npu yBenmuennn nuamerpa ¢ 7 1o 10,5 m.

Takum oOpa3oM, Ha OCHOBAaHHWH BBIITOJTHCHHBIX HCCIEIOBAHUN YCTaHOBJICHA
pacuéTHas ONTUMaJIbHAs YacTOTa BpalleHus OapabaHa I KaXKIOro peXruMa paboThI
MEJILHHUIL C PA3JIMYHBIM TUaMeTpoM Oapabana (Tad:m. 1).

Tabnuna 1 — Pacu€THple 3HaUCHHUS ONTHMAILHOW YaCTOTHI BpamieHus 6apadbana MMC

MenpHAITBI MOKpPOro CaMOM3MEJIbYCHU S

MMC 7,0x2,5 MMC 9,0x2,8 MMC 10,5x3,3
Ne | Pesxumbl paboTHI | 71y, — KPHT. " Nyp — KPHT. " Nyp — KPHT. "
pacuéTHbIE pacuéTHbIE pacuéTHbIE
n/n MMC 4acToTa 4acToTa 4acToTa
3HAYEHHS ya- 3HAYEHHS ya- 3HAYEHHS ya-
BpAIIEHUS, 1 | Bpame- | Bpame- 1

1 CTOTBI, MUH" 1 1
MHH HHUS, MUH HHUS, MUH

1 | IpunudrépHbrit 17,71 12,1 ] 0,721 14,73 11,1 | 0,75n 13,64 10,1 | 0,74n
2 BopgomnanHbeiit 17,71 10,5 | 0,627, 14,73 9,75 1 0,66n 13,64 8,65 | 0,64ny,
3 Kackannerit 17,71 9,5 10,58n« 14,73 8,75 | 0,601« 13,64 8,01 | 0,60n

CTOTBI, MUH" CTOTBI, MUH"

AHanu3 MOJy4eHHBIX Pe3yIbTaTOB MOKa3all, YTO OTHOILICHHE PACYETHON ONTH-
MaJbHOM YacTOTHI BpallleHHs OapadaHa K KpUTUYECKON YaCTOTE 3aBUCHUT, TJIaBHBIM 00-
pazoM, OT pexuma paboTbl U COCTaBIACT A NOpWIMPTEPHOTO pexuma
(0,72. .O,75)nKp, mis  BopomagHoro —  (0,62. .O,66)nKp, JUIS  KacKagHoro —
(0,58..0,60)n,,. DxcriepuMeHTaNbHAS IPOBEPKA PACUETHBIX NAHHBIX BBIIOIHSIACH Ha

MMC 9,0x2,8 dhadpuku Ne 12 Vmaununckoro 'OKa ¢ dukcanueit 3aTpaT yaenbHON
SHEPTUM HA U3METBUYEHHUE PY/Ibl U CPEIHEB3BEIIEHHOTO JUaMETPa U3MEIbYEHHOTO Ma-
Tepruasia Ha Beixojie n3 MMC u nokasana yJ10BJIETBOPUTENBHYIO CXOJUMOCTh TEOPE-
TUYECKUX U DKCIIEPUMEHTANbHBIX NaHHBIX [7]. OIHAKO COXpPAaHHOCTH AJIMA30B IpHU
3TOM 3KCHEPUMEHTAIBHO HE UCCIIEI0BAJIaCh.

B skcnepuMeHTanbHBIX UCCIEN0BaHUAX noka3aresnieit MMC, BBIITOJTHEHHBIX B
pa3zHoe Bpemsi uHcTUTyTaMu SAkyTHunpoanmas, MIITU(p) CBOY u Uprupenmer Ha
npeanpusatuax AK «AJIPOCA» (¢padpuka 12 YI'OK u ¢pabpuka 15 HI'OK), npunu-
MaJIMCh HE TOJILKO TEXHOJOTUYECKUE MOKa3aTeIN, HO ¥ TIOTEePsl MacChl aiMasoB [2, 5,
8]. Ucnbitanus npousBoauinuck Ha MMC ¢ nuametpamMu 9 M 1 5 M, OCHaIIEHHBIX Tpe-
obpazoBaTeasiMHu 4acTOThI BpalieHus: 0apabana (ITUB). Yacrora Bpamenus 6apabana
BApbUPOBAJIACh C YYETOM YCTAHOBJEHHBIX B [7] 3aKOHOMEpPHOCTEW W COCTaBUJA
(0,58. .0,75)nKp s MMC 9,0x2,8 u (0,50. .0,60)nKp st TGL 5,0x2,3. Pesynbrarsl
UCIIBITAHUM MPUBEICHBI B TA0II. 2.

AHanu3 gaHHBIX TabJ. 2 MOKA3bIBAET, YTO ONTHUMAIBHBIMU PEKUMAMH PAOOTHI
MEJIBHUI] IO COBOKYITHOCTH YKa3aHHBIX BBIIIE KPUTEPUEB SIBISIOTCS:
¢ (0,60. .0,65)nKp st MMC 9,0x2,8, notepst Macchl anMasoB 6,3-6,8 %o;

° 0,50nKp st TGL 5,0x2,3, notepst maccsl anMaszoB 5,6 %.
Hacrota Bparuenus 0apabana mensHu 0,750, , He pPEKOMEHYETCsI, TAK KaK TeX-

HOTE€HHAas MOBPEkKJAEMOCTh aliIMa30B yBenuuuBaercs B 1,5-2,0 pasza.
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Tabmuua 2 — Pe3ynbTaThl 3KCIIEpUMEHTATBHON MPOBEPKU TOBPEKIAEMOCTH aJIMAa30B

YV nenb-
ITac- Jna- 3a- Yacrora Bpam. | [Ipo- HEIH Cpenne- Ho-
IIpen- | OOBeKTHI | OPT- | MeTp n nonH. |Ilotpe6.| Gapabana mpu | us3- p:;;gﬂ B3BEILICH. MT;C%L
npus- | uccmemo- | Helid | Gapa- | P’ | Gapa- | MOIH., | BBINONH. 3KC- | BO- JIHAMETP
THS BaHUS | pekuM | OaHa, MHH ™\ Gana @, | kBt nepu- JINT., po- 3EpeH, KpYITH.
paboTsl M % MeHTa, MUH | T/u oHep- MM anMaO-
U, 30B, %
kBT u/T

0.6n, | 90 |1476] 50 | 2020 | 8.5 |0.58n, | 197 | 1025 |3453.52[63-6,7
pq)z,6i2 91\61\’[2(38 0.65m,| 90 |1476] 63 | 2280 | 8,75 |0.60m, | 215 | 10,61 |3,48-3,546,3-6,7
UK ,0x2,
VIOK | Carnt |LO07mg | 9.0 [14.76] 56 | 2368 | 975 |0.65m | 234 | 10,12 |3,39-3,42[6.4-638
0.75m, | 9.0 |1476] 48 | 2880 | 11,0 |075n | 175 | 1047 |3.,72-3.76 | 10-12
TGL | 0,60n,| 50 |19.0| 47 | 907 | 9.56 |050n,| 95 | 9.50 |3.01-3,05| 5.65

@ad- | 50x23 [0,65n,| 50 [191]| 43 875 | 9,75 [052n,| 90 | 9,76 [2,92-2,95| 5,7
puka 16 | dupma

HIOK | «Cse- | 0,75n, | 50 | 19,1 | 48 770 | 11,35 |0,60m, | 82 | 945 [2,97-3,02| 57
nanay

[Tocne nporecca u3menbuenus pyas B MMC crienyeTt e€ kitaccudukanus B CIiu-
PaNBbHBIX KJIACCU(PUKATOPAX WK HA TPOXOTAX, KOTOPBIE UMEIOT PE3UHOBYIO WITU TIOJTH-
ypeTaHoBYIO0 (PyTepoBKy. YCTaHOBJIEHO [9], uTO mpH pa3aeicHUH aMa30CcojiepiKa-
HIETr0 ChIPhS M0 KJIaccaM MOBPEKAAEMOCTh aJIMa30B HE HAOII01aeTCsl.
TpancnioptupoBanue pyas Ha oborarutenbHbIX hadpukax AK « AJIPOCA» BbI-
MOJHSIIOT JICHTOUYHBIMU KOHBEWEpamMu, aBTOMOOWJIBHBIM W THUIPABIWYECKUM TPaHC-
noptom. [Ipu npumeHeHun KOHBeHepoB HanboJIee BEPOsITHA MTOBPEKIAEMOCTh ajiMa-
30B B IIYHKTE MEPErPY3KU U BEPOSITHOCTHAS MOJIEb IPU 3TOM UMEET BUI:
P(4-B-C)= P(A4)-P(B)-P(B/C), (7)
rjie coObITUsl A U B ABISIOTCS HE3aBUCUMBIMU CTYYalHBIMU COOBITUSIMU; COOBITHS B 1
C SIBISIIOTCS] COBMEIIEHHBIMU CITyYalHBIMU COOBITUSIMU; P(A) — BEpOSITHOCTD MOSBIIE-
Hust coObiTus A; P(B/C) — ycinoBHast BepOATHOCTh cOObITHS C NP YCIOBUU OCYIIECTB-
neHust coobiTus B.
BeposiTHOCTH MOsIBIIEHUS KPYITHOTO KyCKa Ha TUTaTeNe k-Toi (hpakiuu onpee-
JUTCSA 110 hopMyIie
P(A) = % (3
e 1, — KOJIMYECTBO KPYIIHBIX KyCKOB k-To# dppakuuu; d, ., > 0,4B,; N — obuiee ko-
JINYECTBO KPYINHBIX KyCKOB d .. > 0,2B, B 00béMe rpy3a; B, — l1puHa KOHBEHEepHOIl
JIEHTHI.
[Ipu 3arpy3ke HaCBHIMHOTO I'Py3a Ha JICHTOYHBIN KOHBEHEp Ha JIEHTE 00pa3yeTcs
HOJMOPHBIN KIIMH U3 MEJIKOKYCKOBBIX (ppakiuil. KpynHsle kycku a,,,, > 0,4B, pa3-
IPY>KAIOTCS C MUTATEIIS C 33JIEPKKOU OTHOCUTEIHHO MEJIKOKYCKOBBIX (hpakiiuii. 3a 310
BpEMs Ha JICHTE BO3HUKAIOT IIYCTOTHI U KYIHBIE KyCKH B3aUMOJECUCTBYIOT C POJIUKO-
OMOpO UK JeHTOU. BeposTHOCTH TOro, YTO KyCOK OyEeT B3aUMOICHCTBOBATD C dJIe-
MEHTaMU KOHBelepa, onpeaenurcs no Gopmyie
P(B) = | — o talithun) ©9)

non
TJIE I, — BPEMS 3a/IEPIKKK KYCKa Ha IIUTATEIIE; 1, — BPEMS CBOOOIHOTO NaIEHUs KyCKa
— JUIMHA MOJATNIOPHOTO KJIMHA; V; — CKOPOCTH JIEHTHI.

TpU pasrpyske ¢ nurarens, I,
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YcnoBHas BCPOATHOCTD ITOBPCKACHUA aJiIMa3a OIPCACIUTCA U3 BBIPAKCHUA

P(BC) =22 (10)

oN 1y
I71I€ Z — COJEpXKAaHUE aJIMa30B B TOHHE aJIMa30COJIEpKalllero ChIpbs B KapaTax; O —
Macca nepepadoTaHHOr0 aIMa30COAEPKAILErO ChIPhS; M, — Macca KpyITHOIO ajiMasa B
KapaTax; 1, — KOJIM4ECTBO BBICTYIIOB Y KPYITHOT'O KyCKa.

Pacuérel mo hopmyine (7) ¢ yuérom (8), (9), (10) u ipu conepxanuu 8,53 kapaTa
aJIMa30B B OJIHOW TOHHE aJIMa30COAEPIKAILETO ChIPhs, MACCE KPYITHOTO KycKa 25 KT,
Macce KpyIHOro anMasa 5 KapaT M KOJIMYECTBE BBICTYIOB Ha KPYITHOM KyCKe 5 MOKa-
3BIBAIOT, YTO BEPOSITHOCTH MOBpEkAEHUS anmMa3oB cocTasiset 0,003.

KpurepusiMu BO3MOKHOTO pa3pyLIEHUs aiMas3a SBISIIOTCS HaNpsLDKEHHE U
yAENbHAs DHEPTUS IPU €r0 B3aUMOACHCTBHUM C dJIEMEHTAMU KOHBeuepa. Ecin kpyri-
HBI KYyCOK B3aMMOJEHUCTBYET C POJMKOOIIOPOM, TO HAIMPSIKEHUE MPH yJIape OIpeie-

asTes no popmye

6 = PyF, < o], (11)

3

ax — CHJIa B3aMMOJCH-

e o — peanbHOe HanpsbkeHue npu yuaape; P, = 0,22y K, gd
CTBHSL KPYITHOTO KyCKa ¢ 3JIEMEHTaMu KoHBehepa, K — koaduuuenT B3anmoen-

CTBHSI KPYITHOT'O KyCKa € 3JIEMEHTaMM KOHBelepa; [o] = 890 MIla — nonmyctumoe 3Ha-
YCHUE HAIPSHDKCHUS HA CXKATUE, IIPU KOTOPOM IIPOUCXOAMT paspylieHue anmasa; F, —
IJIOIIA/Ib B3aMMOJIEMCTBYS aMas3a C dJIEMEHTAMU KOHBEWEPA.

BTopsiM kpuTepueM pa3pyuieHus anMasa sBJISIETCA YelIbHAs YHEPT U B3aUMO-
JICUCTBUA:

3, = 0,22gHyd>} /F, < [3,], (12)
rae H — BbicoTa nmajieHus KycKa Ha JIEHTY; g — YCKOpEHUE CBOOOIHOTO najeHus; F, —
IUIOIIAb B3aMMOJACHCTBHS ajaMasa C JJEMEHTAMHU KOHBEHEpa; [33] — Jonycrumas

yJeJIbHas SHEPIHsl, IPU KOTOPOM alMa3 NOBPEXK1aeTCs.

CornacHO TeopHH yaeNbHas YHEPTUsl, HE00X0AuMast JJIs HOBPEKICHUS AlIMa30B
0 IUIOCKOCTAM craiiHocty, cocraiser 48 J[x/m>. Pacyéramu yCTaHOBJIEHO, 4TO
Han0oJIee 3HAYMMbIM KPUTEPHUEM SIBISIETCS yI€TIbHAsl SHEPTUs B3aUMOAECHCTBUS.

JIJist TpaHCIOPTUPOBAHUS AIIMAa30COJIEPHKAILIETO ChIPbs THAPABIMYECKUM TPaHC-
NOPTOM Ha 000TraTUTENIbHBIX (padpHUKaX MPUMEHSIOTCS LEHTPOOEKHbIE HACOCHI, OCHA-
mEHHbIE MPOPUIMPOBAHHBIMU JonaTtkamu. Kaxxaas yacTuiia myJbIibl BBIXOAUT U3 pa-
Oouero KoJieca o TPAEKTOPUH, OJU3KON K CIUPAIIH, C YBEIUYUBAIOLIUMCS PAINyCOM
U CKOPOCTBIO JIBUJKEHUS U B3aUMOJAEHCTBYET ¢ 0TBOoioM. Cuita yaapa 4acTulsl 00 OT-
BOJI IPOUCXOJUT LOJ YIIoM a = 15° u onpezensiercs kak P, = m - a,, rae m —Macca
4acTULBI; a, — a0CONIOTHOE yCKOpEeHHE B MOMEHT yJhapa. COCTaBISIONIMMH CHIIbI
yZAapa SBISAIOTCS CKUMAIOIAs U CABUTAOLIAsl CUIIBI, IIEpBas U3 KOTOPBIX pa3pyllacT
anMa3 cuioil cxarus P, a BTopas npeoOpa3yeTcs B SHEPrHIO CABUTAa KpUCTaInye-

CxK»
CKOM PEHIETKA Iy

2
Pex ) __mc
oc="2<[ol; gy = a/2 < [34]. (13)
rae c, — a0COJIFOTHAs CKOpPOCTb ABHMKCHHA YaCTUIIBI.
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Pacuétet o popmynam (13) mokazanu, 94To CUII CKATUS JUTS pa3pyIICHUS aiMa-
30B HEAOCTATOYHO, 4 BO3ZHUKAIOIIAS YIEJIbHAS YJHEPTUsl B3AMMOJACUCTBHS I aJIMa30B
KPYITHOCTBIO CBBIIIE 8 MM IPEBBIIAET JOIYCTUMOE 3HAYECHUE.

BeiBoabl. TakuMm 00pa3om, pa3pylieHHe aIMa30B IPOUCXOAMT MPU B3PbIBE aJl-
Ma30COIEPKAIIETO CHIPhS, TPOOICHNUN B IPOOMIIKAX M MPEeccax BHICOKOTO JaBJICHMUS,
camousmenpyeHnn B MMC, TpaHCOPTUPOBAaHUM JIEHTOYHBIMU KOHBEWEpPAMHU U TU-
PABJIMYECKUM TPAHCIIOPTOM. /[ CHMKEHHSI TEXHONCHHOU NTOBPEKIAEMOCTH AJIMA30B
HEOOXO/MMO MPUMEHATh: CKBAKUHHBIE 3apslibl C BO3JIYIIHBIM IMPOMEXKYTKOM H
OBB «/pemekcy» B kauecTBe OCHOBHOM (HMKHEMN ) 4aCTU CKBAXXKWHHOTO 3apsijia; BaJIKO-
BbI€ ITPECCHI C CUCTEMOM PETYIIUPOBAHUS NIPEIEIIBHOTO YCUIIUS CKATHUS; ONITUMAJIbHbBIE
PEXKUMBI padOThl MEJILHUIL B 3aBUCHMOCTH OT X TUIIOPa3MEPOB; JICHTOYHbIE KOHBEH-
ephl C aMOPTU3aTOPaMH BMECTO TUAPABINYECKOTO TPAHCIIOPTA.
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AHoTauia. Y Ui cTaTTi NpeacTaBneHo pe3ynbTaTi HAYKOBWX | NPaKTUYHKX NpaLie N0 JOCAIZKEHHIO NPOLECIB YLLKO-
[PKEHHS anmMasiB Npu nepepobLi CUPOBWHMK, L0 MICTUTL anmasu, B Nepeaini pyaoniaroToBku. PO3rnsiHYTO NUTaHHS YLLIKO-
[PKeHHs1 anmasie npu Bubyxy, goapobneHHi B gpobapkax i npecax, nogpibHenHi B MMC i TpaHcnopTyBaHHi pya, Lo Mic-
TATb anMasu, CTPIYKOBUMU KOHBEEPAMM i TiLpaBniYHM TPAHCTIOPTOM. YCTaHOBEHO, L0 36EpEeKeHHs anmasis nigeuLLy-
€TbCS NPW 3aCTOCYBaHHI ONTUMAsbHUX NapaMeTpiB TEXHOMOMYHUX onepaviit. Mpu LibOMy TEXHOOrS BeAEHHS BUOYXOBUX
pobiT nepenbavae perynoBaHHs eHepreTUYHoI Aii Ha 3abii Tak, Wwob kimOepniT ningaBaBcs pyHYBAHHIO paHille, Hix
BMOYXOBa XBWUNS JOCATHE KpUCTarna anmaay i BiH He BCTUrHE CNPUAHATY Ti 4ito i3-3a 06’€EMHOM0 CTUCKYBaHHS! HABKOMMLLHIMM
nopoaamu. Y TeXHONOrivYHMX onepavisx goapobneHHs BinbyBaeTbes 06’eMHe CTUCKYBaHHS KiMOEpIITIB i BiNbHUX anmasis,
perynoBaHHs Koro NoBKHHe 3abe3neyyBaTnecs NPUCTPOSIMU 3 KOHTPOMEM rPAHUYHONO 3yCUNS CTUCKYBaHHS. [pu noapi-
OHEHHI CMPOBMHMU, WO MiCTUTL anmasu, B MMC yLWKomKeHHS anmasiB 3HaxoauTbCsl B NPSIMIiA 3aNeXHOCTI Big peXuMiB i
po6oTK. ONTUMANbEHUM PEXUMOM € KackaaHWi, NPy SKOMY YLLKOMKEHHS anvasis 3MeHLwyeTbes B 1,5-2 pasu. Mpu TpaHc-
NOPTYBaHHi CUPOBMHMU, L0 MICTUTL anmMasm, CTPIYKOBUMI KOHBEEpaMM abo rigpaBiiYHUM TPAHCTOPTOM 3HaYyLWuUM pakTo-
POM € EHEprisi B3aEMOgji anmasy 3 enemeHTamm koHBeepa abo BiABOAOM rigpaBniYHOro Hacoca. INpu LsoMy BiporigHicTb
YLWKOKEHHSI anma3iB B MyHKTi 3aBaHTaXEHHS KOHBEEpa B 3 pa3n MeHLUE, HiX B rigpaBniyHoMy Hacoci. PekomeHaoBaHo
3aCTOCOBYBATW CBEPANOBUHHI 3apsiau 3 NOBITPSHUM NpomixkkoM i EBB «Ipemekcy; npeca ans noapobneHHs 3 cuctemoro
rPaHUYHOrO CTUCKYBaHHS!, NpM Sk peanbHa Hanpyra B anmasi He nepeBepLUye A0MyCTUMUX; ONTUMAanbHY YacToTy obep-
TaHHa 6apabaHa MMC: (0,60+0,65)n, ans MMC 9,0x28; 0,50n, ans TGL 5,0x2,3; cTpiukoi koHBeepH, obnaaHaHi B
NYHKTi 3aBaHTaXEHHs PONMKOONOpaMi 3 aMopTU3aTopamu.

KniovoBi cnoBa: yLwKomKeHHs anmasy, TEXHOMOrYHa onepauis, BUOYyX, napameTpu, pexum, npec, apodapka, MiuH,
KOHBEEP, HACOC, EHepris, Hanpyra, BipOrigHICTb.

Abstract. In the article, results of scientific and practical studies of diamond damaging during technological opera-
tions are presented. Problems of diamond damaging due to explosions, in the crushers, presses, due to the grinding wet
autogenous mills and during transportation by the belt conveyors and hydraulic transport are considered. It is established
that integrity of diamonds is better at optimal parameters of technological operations. Technology of shooting operations
assumes adjusting of explosion energy effected on the face in such a way when kimberlite is destructed before the explo-
sive wave reaches crystal of the diamond giving the crystal no chance to be damaged due to the compression of surround-
ing rocks. During the technological operations, volume of kimberlite and free diamonds is compressed, and proper rate of
the compression should be provided by the devices with controlled maximum rate of compression. When diamond-con-
tained raw materials are ground by the wet autogenous mills, diamond damaging directly depends on the mill's operational
mode. The optimal mode is cascade: diamond damaging is 1.5-2 times less. When raw material is transported by the belt
conveyor or hydraulic transport, the most important factor is power of interaction between diamond and elements of con-
veyor or discharge sector of hydraulic pump. Probability of diamond damaing in the charge sector of conveyor is 3 times
less than in hydraulic pump. It is recommended to use bore-hole charges with air interval; ore-crushing presses with system
of controlled compression maximum; optimal frequency of drum rotation in the wet autogenous mills: (0.60-0.65)nx, for wet
autogenous mills 9,0x2,8; and 0.50 ny, for TGL 5.0x2.3; belt conveyor equipped with roller carriages and shock absorber
installed in the charge sector.

Keywords: diamond damaging, technological operation, explosion, parameters, mode, press, crusher, mill, con-
veyer, pump, energy, tensions, probability.

Cmamss nocmynuna e pedakyuto 07.02.2018
PexomerdosaHo k neqamu d-pom mexH. Hayk C.1. MuHeesbim
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