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Ha ocHoBe 1abopaTopHBIX HCCIleI0BaHMH NPOBEACHHbIX Ha Kad. «[ OpHbIe MallIMHBI K KOMIUIEKCHD) OBUIH MOJTY4eHBI
3aKOHOMEPHOCTH BJIMSHHSA YTJIOB HAIIACTOBAHMUS YTOJILHOTO MacCUBa Ha 00bEM KPYITHBIX 3JIEMEHTOB CKOJIOTOH MaccChl MO
JICUCTBHEM JTMCKOBOI LIAPOILIKH.

Paspymienne 00pa3os U3 yriis OKa3ano, YTO Yroil HaKJIOHA INIOCKOCTEH OCNa0leHus g BIUSET Ha pa3pyllaeMoCTh
yris. Xapaktep paspyLICHHs 00pa3LoB IPH PA3HBIX YIIaX HAKIOHA MIOCKOcTel ocnabnernns g € [0°, 90°] pasmumuen. [ns
yrioBg, 6muskux k 0%, 60°, 90°, BOCPOH3BOMMOCTS KAPTHHEI PA3PYLICHHS OCTATOYHO XOPOIIA.

V3MeHeHue yriia HaKJIOHa IUIOCKOCTEH OCabieHns] g 3HAYUTEIBHO BIHMSACT U HA COPTOBOI COCTaB MPOAYKTOB pas-
pyweHus. Ha ocHOBe TeopeTHUECKUX M 3KCIEPUMEHTAIBHBIX HCCIICIOBAHHI 0 paspyIICHHUIO OJIOKOB M3 YIJIS JUCKOBOH
[IAPOLIKOM BBISBIICH XapaKTep Pa3pyLICHHs YIJIs IPH PA3INYHbIX YIJIaX HaKJIOHA INIOCKOCTEH ocimaldieHus. AHAIN3Y MOJ-
BEpraJyicst ¥ COPTOBOW COCTaB, MOMYYCHHBIH B pe3ybTaTe CKOJA B 3aBUCHMOCTH OT yria g. DPpHEKTUBHBIM, C TOUKH 3pe-
HHSL COPTHOCTH, MOXKHO CYHTATh TOJILKO paspylIeHHe BIOJb IUIOCKOCTei ocnabmenus (puc. 1). Ilpu aTom 11s Beex yriioB g
€[0° 90°] cymecTByer ABYX(asHOCTB MPOLECCA PA3PyLICHHS. 3aMETHM, 4TO BEPOSTHOCTb OOPA30BAHUS KPYIHOTO dJIe-
MenTa 1 g =0 Gruska k eunmne. Jlis yrioos 0<g <45° npouecc 06pa3soBaHus KPYIMHBIX 3IEMEHTOB HOCHT CIydailHbii
xapaxtep. Jlns g, 6mm3knx 45°, 06pasoBaHme KPYIHOrO 3MEMEHTA IPOMCXOIHT o cxeMme (puc. 1,6). MarucTpanbHas Tpe-
IIMHA, OTACIIOAs KPYIHBIA 3JIEMEHT OT MacCHBA, COBIANAeT C IUIOCKOCTBIO OCNA0JICHUS M HE JAeT TPEIIMHE pacipo-
CTPAHATCS O MOBEPXHOCTH, OJIM3KOHU K drutunconny. CopToBoi cocTaB OJIM30K K ciIydaro, koraa g =0.

a) 0) B)

z 0 z 0 z \ 0

L

Puc.1. KpynHsle 377eMeHThI IPH IPOAOIBHOM Pa3pyLIEHHU YT JUCKOBOM IIAPOIIKON UL Pa3IM4HBIX YIJIOB
HAK/IOHA HarutacToBanms: a) g =0°  6) g =45° B) g =60°

Jlis g €[60°- 90°] cxema oGpa3oBaHMs KPYIIHOO SIEMEHTA OKa3aHa Ha puc.l,B. BHYTPEHHSS MarucTpaibHas
TPEIIMHA CIIUBAETCS C MIOCKOCTHIO OCITA0JICHHUS, YBEIUYNBAs CEUCHUE KPYITHOTO dyieMeHTa. [Ipu 3TOM KPYITHBIH 3JIeMEHT
HUMEET CaMblif O0IBIION 00BEM MPHU OJHUX M TEX XKEe MapaMETPOB Pa3pyIICHUSI.

Ha ocHOBe MpoOBEICHHBIX HCCIEIOBAHUN BBISBIECHA 3aBUCHMOCTh OOBEMOB KPYITHBIX 3JIEMEHTOB OT YIja HAKJIOHA
IUIOCKOCTEH 0CabaeHUs g, JAJIs1 KOTOPOU MOCTPOCHA (PYHKIIUS BIASHUS:

f(r)=1+0.6 sin(4g -p).

O0BeM KPYITHOTO 3JIEMEHTa, [0Jy9YaeMOro MMPH Pa3pyIICHUH YISl JUCKOBOM MIAPOIIKOM, B 3aBUCIMOCTH OT { UMEET
BUJT:

V(g)=Vf(g)=V(1+0.6 sin(4g -p)).

PaccMoTpuM cxembl pa3pylieHHs YIiisl OpU [UIOCKOCTSX OClabieHus, napalleibHbIX OCH HHCTpyMeHTa (puc. 2).
Ortcuer yrna g npousBoautcs oT ocu OX.

a) 6) B)

N kA A ™ x A
\ G- |- N 1__-

Puc.2. KpynHbie 3JIeMEHTHI IPH MOMEPEYHOM pa3pyIICHUH YIS TUCKOBOH MAPOIIKOM /I Pa3TUYHBIX YTIIOB
HaKJIOHA HATUIACTOBAHHA: a) g =Q° 0) g =45° B) g =60°

Tpy paspylIeHHH Y TONepeK miockocTeil ocnabmenus wis yraos g € [0°, 60°] dasmocts mpakTuueckn otcyT-
cTByeT. poOieHue yriast MpOUCXOOUT CIIydaiiHEIM 00pa3oM. B pacceBe MpOIyKTOB pa3pymlieHHUs MpeodianaloT MEKHe
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xaccsl. st yrinoB g =~ 45%- 50° marucTpanbHas TpelMHA COBIAZACT C IUIOCKOCTBIO OCIAGICHHS, HO TPU 9TOM 3HAYH-
TEJNBHO COKpANIAeT JUIMHY NUKiIa (puc. 2,0), a COOTBETCTBEHHO - U 00BEM KPYITHOTO 3JICMEHTA.
Jlns g >60° BenuuMHA KpYIIHOrO SJIEMEHTa CPaBHHMA C Pa3sMepaMH KDYIHBIX JJIEMEHTOB, PACCMOTPEHHBIMU B
MpeABIIYIIEM cIydae JUisl TeX e YIJIOB HaKJIOHA INIOCKOCTeH ocnadneHus. B naHHOM citydae (QyHKIHMS UMEeT B
-0,24

—= y<60°
—12"

f(y)=<1+0,65-sin(4y — n),
y > 60°

HaI/I60nee prHHLIe B3JICMCHTHI HpI/I OJHUX U TCX KE€ 3HAUYCHUAX HapaMETpOB tp, h, D, f HOJ‘Iy‘-IaIOTCH JJIs yl"J‘IOB

g =50°- 80°.

H3menenne 06eMOB KPYIHBIX 3JIEMEHTOB V NIpU paspylIeHUH YIIisl JUCKOBBIM HWHCTPYMEHTOM C Tapamerpamu i,
h, D, f=const B 3aBucuMocCTH OT yriia g moka3aHo Ha puc. 3 u 4. O6beM KpymHOro 3nemeHTa At g =0 U Ipu NOCTOSHHBIX
napamMeTpax tp, h, D, prI/IHHT 3a CAMHMUITY.

I I
L5 / — 13
! )
0.5 0,5 /,
30° 60° 20° 30° 60° 90°
Puc.3. 3aBucuMocTs 00HEMOB KPYITHBIX 3JIEMEH- Puc.4. 3aBucuMocTh 00bEMOB KPYITHBIX SJIEMEHTOB
TOB OT YIJla HaKJIOHA IUIOCKOCTEH ocnabieHus npu OT yIja HaKJIOHA IUIOCKOCTEH ocnabaeHus npu
MIPOIOJIEHOM Pa3pyLICHUH YTJIs. MONIEPEYHOM pa3pyIIECHUH YTJIA.

HanGoJibline o KPYIMHOCTH 3JIEMEHThI COOTBETCTBYIOT YIUly HAKIOHA IuIockocTeii ocnaGuenns g & [50°, 80°] mpu
OHMX U TeX )K€ 3HaYeHHUAX mapametpos tp, h, D, f.

Takum oOpazom:

® yroJ HaKJIOHA IUIOCKOCTEW ocliabiieHus: § OKa3bIBaeT BIMSHHE KaK Ha 00bEM KPYITHBIX JJIEMEHTOB, TaK M Ha COp-
TOBOI1 COCTaB MPOYKTOB pa3pyLICHUs;

® HauOOoJbIIKE [T0 00BEMY KPYITHBIC SJIEMEHTBI [TOJYYArOTCS TS YTIIOB HAKJIOHA IJIOCKOCTEH OCIabieHus

g =50 80°;

® U3MEHEHHUE yrila HaKJIOHa g OT 30° 0 70° YBEIIMYHUBAET 00bEM KPYITHOTO JIEMEHTa B 2,5-3 pasa mpu pa3pyleHun
YIS TUIOCKOCTSIMM OCJIA0JICHU S, EPIIEHANKYIISIPHBIMH K OCH MHCTPYMEHTA;

o (yskius BmusHUA f(g) HO3BONAET KOJIMYECTBEHHO OLICHHTH 3aKOHOMEPHOCTH (OpMHUpPOBaHHS 00beMa KPYIHBIX
9JIEMEHTOB U COPTOBOT'O COCTaBa IPU Pa3pyIICHHH YT AUCKOBOW HIAPOIIKOM B 3aBUCMMOCTH OT yIJIa HAKJIOHA IIOCKO-
cTei ocnabiaeHus.

CIucoK JIUTepaTypHl:

Hecrepos B.U., [Tonkynos FO.I'., Ipeiic E.B. [IporHo3upoBanue COPTHOCTU MPOAYKTOB pa3pyLIEHUs] AUCKOBBIMU
HHCTpYMeHTaMu // MexaHu3aIwsi TOPHBIX paboT: MexBy3. c0. Hay4yH. Tp. / Ky3bacc. monuTexH. HH-T.
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