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MATEMATHYECKOE MOAE/THPOBAHHE
3AKOHOMEPHOCTEH ABH>XEHHA 3AK/TAAOYHOIO

MATEPHA/IA T10 TPYBAM

Cemunap Ne 15

C KOPOCTh /IBUEHHs PacTBOPOB
IpyU CaMOTEUYHOM TpPaHCIOP-
TUPOBKE I0MKHa ObITh He MeHee 0,25
M/CeK. YMeHbllleHHe CKOPOCTU TPUBO-
[UT K PACC/IOCHUIO pacTBOpa B TpyGo-
npoBose W 0Opa30BaHUIO TMPOOBOK.
HopManbHOM  CROPOCTBIO — cuMTaeTcs
0,4-0,5 M/cek, a mpy NHeBMaTUue-

CKOM TpaHCIOpTUpPOBKe — 1,8-2.2
M/CexK.
TpaHcriopTabenbHOCTh  3aK/Iaa04-

HOM CMeCH XapakTepusyercs  Ia-
CTMUYHOCTBbIO. PallMoHanbHas TM/1acTHy-
HOCTb CBEKEeIPUTOTOB/ICHHOM CMecCH,
onpenenseMas IO Be/lMUMHE TOTpyKe-
HUS CTAHAAPTHOTO METa//IN4eCKOro
konyca (CrponlIHWW/1a), nonxHa co-
cTtaBasaTh 8-12 cM mnpu TpaHCIIOPTH-
poBKe 1o Tpyb6aM u 4-5 cM (KecTkue
CMecH) TpY AOCTaBKe APYTMMH BUAAMU
TpaHCIopTa (B BaroHeTKax, KOHBele-
paMu, oA AeHMCTBHUEM CHU/bl THXKECTH U
T.a.) Perynupyerca  nmacTMYHOCTB
IaBHLIM OGPa3soM KO/MMYECTBOM BOZHI,
BSKYIIMX BelecTB, a MHOIAa IpuMe-
HEHMEM CIIeLIMa/IbHbIX n06aBOK —
n1acTUPUKATOPOB.

OmHyM U3 KpUTepueB TpaHCIopTa-
GenbHOCTH SBASIETCA  TPAHCIIOPTHAas
KOHLIGHTpaLMs, 104 KOTOPO¥ TOHKUMa-
ercs cooTHomeHve dppakunu + 0,15
MM 1 — 0,15 mm.

Pusuueckass CYHIHOCTh AAHHOTO
KPUTEpUs 3aK/IIOUaeTcss B TOM, UTO
naxe Mnpu Hauboree TZIOTHOM YMaKOB-
Ke, YaCTHLbl CMeCH [JO/MKHBE KMeTb
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BO3MOKHOCTb [1epeMellleHHs OTHOCH-
TeIbHO CBOMX OCed W aApyr Aapyra.
CMmech O0/MKHa MMETh OIpenesieHHbIN
KO3(pPHULIMeHT PasABUXKKKU 3epeH 3a-
nonHutens. [IpocTpaHcTBO  Mexay
3epHaMM 3alo/IHUTe/s  3allo/IHsAEeTCS
Hecyllen CpeaoHu.

Hacpimenue o6bemMa cMecu Kpyrl-
HBIMM  YaCTMIIAaMH  XapaKTepH3yeTcs
KO03(p(PHULIMEeHTOM TPaHCIIOPTHOM KOH-
uentpaunu Kt (1), KoTopsifl ornpesne-
AsIeTCs U3 BbIpaKeHMUsl:

KT=_, (1)

rae Vi - CcyMMapHblii O6beM YacCTHLI
kpyrHee 0,15 mm, M°; V. - cymmapHBiit
obbeM cMecH, Mo,

Bripaxenue (1.) MOKHO 3arucarh:

_ Vk _ Vk
' Vk + (Vm + Vs) Vk + VHAC. 7

rae Vi, Vi, Ve, COOTBETCTBEHHO,
06BeMbl MekoM PpakLMK, BOAbI U He-
cyllel cpe/ibl, M™.

C yyeTOM MOPUCTOCTH OOBEM Hecy-
mwert cpeas! cocraenger V. = 0,89 M7,
a o6beM KpynHbIx yactil Vi = 0,56 M°.
[Noacrapnsas B hopMynny 3HayeHUsi, BXO-
OAIIMX B Hee Be/nuuH rnoayuuM K, =
0,386

[lo ycnoBusM ymoboykiaabiBaeMo-
CTM  TpaHCIOpPTHas  KOHLIGHTpALKs

aomKkHa ObIiTh B ripeaenax K;= 0,26 +
+0,37




3amaua mnoabopa TpaHcropTabernnsb-
HBIX 3aK/IaZ0YHBIX CMeCel HMeeT CMbIC
B TOM c/ydae, eci1r cob/oaaeTca HOp-
MaTUBHasA IIPOYHOCTb  3aK/IaA0YHOIO
MaccuBa. B cBf3u C 3THMM AOMKHBI BhI-
[epKUBaThCs creayiolme TpeGoBaHus,
[IpeabsBIsieMble K CMeCsM:

- MMHHMa/bHOe, Heob6xoauMoe
A1 TUAPATALMKU BSKYIIEro, coAepka-
HYe Bozbl, B 1 M°;

- olpeneneHHoOe COOTHOIlIeHHUe
dpPakLMOHHOIO COCTaBa MaTepuara.

Takum o06pasoM, MOXKHO caernaTh
BBIBOA O TOM, UTO pPacCMaTpHBaeMbIi
COCTaB CMeCH SB/SETCH He CaMBIM pa-
LIMOHA/IbHBIM C TOYKH 3peHHsl TPaHC-
MOPTUPOBAHUA U YAOOOYKIaabIBaEMO-
CTM U HYXKAAeTCs B AOMOMHUTE/bHOM
KOPPEKTUPOBKE COOTHOIICHUsI (Ppak-
it + 0,15 MM u — 0,15 mm.

CocraB Hecyler cpebl noadrupaem
MCXOAs W3 Ha/MWuusi Ha MecCTe ITPUro-
TOB/IGHUs] TBepZelolllel! 3aK/aaA0uHON
CMeCH TOHKOAUCIIEPCHBIX MaTepUasioB.
[lnsi B3BelIMBaHUS KPYITHBIX YaCTHLl B
repeMenianieMcss [OTOKe Hecyuas
cpena nomxkHa oOnagath OIpeaesieH-
HbIMK PEO/IOTUUECKUMU  CBOMCTBaMHU.
KputepyeM 3STHUX CBOWCTB, C/IYXKHUT
rpezaenbHOE HalpsXKeHWe CABUra He-
cylleit cpeabl T,, KOTOPOE AOMKHO OT-
BeuaTth YC/OBUAM:

o Do 7+ 7009
o= 6K ’

€ Yr , Yuc — [VIOTHOCTb TBEPAOTO U He-
Cyleil cpesbl COOTBETCTBEHHO, KI/M;
dmax — MAKCUMaZIbHBIMA pasMep YacTHLI
3anonHuTens, M; K — sMIMpryeckuil Ko-
acpdpurvent, paHbii 0,6 ans npume-
HSIEMOM TIOPO/bl;  — YCKOpPeHHe CBO-
GOHOIO TMaAeHus.
B manHom cayyae 1, = 19 I'1a

[lnoTHOCTb Hecyielt cpeabl Yic
=1372 kr/m°.

(3)

PexoMeHayeMasi TIZIOTHOCTh HecyIer
cpenbl coctaBasieT Y, = 1500-1600
KI"/MS.

TakuM o6pa3oM, TpyU paccMaTpH-
BaeMble Peo/Iorndeckre KOHCTaHThI He
YIOB/IETBOPHAIOT YC/IOBHAM OITTHMA/Ib-
HOrO pexrMa TPaHCIOPTHPOBAaHMS,
U, ecy MpU AaAbHOCTAX TPAHCIIOPTH-
poBaHus 600-700 M, cMmech ele
YIOB/IETBOPSAET YCAOBUAM TPAHCIIOP-
TabenbHOCTH, TO TIIpPU AanbHenleM
yYBe/TMYeHHUH Aa/IbHOCTH IMoAauu Heob-
XOOAUMO TPOU3BOAWTh A0OaBIeHUE B
3aK/IaI0YHYI0O CMeCh [OIMOAHUTE/IbHO-
ro konuuectBa pakuru — 0,15 mMm.

Kak 6bl10 CKa3aHO Bblllle, Mpe-
[leflbHOE HalpsiKeHue CIABUra Hecy-
el cpeabl, MO AaHHBIM nabopaTop-
HbIX MCC/IeI0OBaHWM, HeAOCTaTOYHO
ans oOpa3oBaHUS He pacc/auBalo-
mencst CTPYKTYpHOM cMmecH. IDTO 0O-
CTOATENbCTBO —MpearosaraeT TMOBbI-
MIEHHYI0O  KPUTHUECKYI0  CKOPOCThb
TpaHcrnopTupoBaHus. [lpu avamerpe
Tpybomnposoaa [[-140 MM u npousBo-
[WUTeNbHOCTU 3aK/Ia0UYHOrO KOMIT/ICK-
ca Q = 25 m3/4 ckopocTs Tpancnop-
TUPOBaHUS B pexUMe caMOTeKa CO-
CTaBAseT:

Q_40 @

Y S md*’
B namewm ciyuae v = 0,46 M/cex.
Kputrueckyio CKOpOCTb TpaHCMop-
TUPOBaAHUsA ompezensieM Mo dopmyrie
CMonabsipeBa s TBepaelolmed  3a-
K/aAKU:

Vip = C 4/ faqS, D, (5)

rae ¢ — SMIIMPUYECKUN KOo3(p(pHLIMeHT,
paBHbiit 7-9; f — 06061eHHbI KO3 dU-
uveHT Tpenus, f = 0,6 a1a ApobaeHbIX
CKa/IbHBIX T10POA;  — YCKOpeHHe CBO-
6oaHoro mnageHus, M/c; Sg, o - Koad-
yLeHTBl, YUYUTHIBAIONIME TZIOTHOCTD
COCTaB/SIIOIIMX 3aAK/IAIKH;
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o= yn_}/HC" (6)
Y e

SO=7”C_7/6’ (7)
Vn =7V

Te Y yc — IVIOTHOCTb HeCYIeH CPe/bl, Yic
=14/ Yn — IZIOTHOCTb MTOPOZBI, Yr
=26 I'/CM3; Ys — TZIOTHOCTb BOZBI, Vg =
1 /e,

B maHHBIX YCAOBHUSAX KpUTHUECKast
crkopocTb coctaBut 3,37 M/cek. [as
[OCTHKEHUS] KPUTHYECKOM CKOPOCTH
HeOOXOAMMO  YBe/IMUUTb  TPOU3BOAN-
Te/IbHOCTb 3aK/IAZIOUHOM YCTAHOBKU U
TPaHCIIOPTUPOBaTh CMeCh MO TpyGam
MeHblllero avamerpa. Harnpumep, Tpy-
Gornposoaa D = 100 mm. [Tpu D = 100
MM KPUTHUECKasi CKOPOCTb COCTaBHT
3,2 M/c, UTO TOXe He COOTBETCTBYeT
BO3MOXKHOM MaKCUMa/IbHOM TTPOU3BOAM-
TebHOCTH 3aK/IaA0YHOM YCTAHOBKHU.

PacuetHast KpuTHYecKasi CKOPOCTh
3HAUMTE/TbHO T[IPEeBbIllaeT AeHMCTBUTE/Ib-
HYIO, UTO SB/SETCHA TPUYMHOMN HecTa-
OW/IBHOTO TPAHCIIOPTUPOBAHUS 3aK/Ia-

— Kopomko 06 asmopax

[OUHOM cMecu. [las yBenvueHvs Ha-
[IeXKHOCTH TPaHCIIOPTUPOBAHMA  3aK/la-
[IOUHOM cMecH Ha pacctosiHue L > 600-
700 M HeoOXOAMMO YBE/THUUHTb B3BElIH-
BaIOLIVIO CIIOCOBHOCTh HEeCYIler cpebl
IMOBBILIEHHWEM TIIOTHOCTH 3@ CUYeT [0MO-
fla KPYriHOro MaTepuazia U YBe/InYeHUs
B cMecu pariwmun — 0,15 mm.

[lpy nNpouU3BOAWTE/NBHOCTH  3aK/iIa-
[04YHOM ycTaHoBRK Q = 25 M°/u, namb-
HOCTH TpaHcropthpoBanus a0 600-700
M Mpu avaMetpe TpyGorpoBoaa D =
100 MM HeobGxomnMo cobmoneHye crie-
AYIOUIMX PEO/IOTMUECKUX MapaMeTPOB.

KoadduiivieHT TpaHcrioptabenbHo-
cti K; = 0,30. TaotHoCTs Hecyiuei
cpeabl Yy =1550 Kr/M°. [penensHoe
HalpsikeHve caBura 1, = 16-18 Tla.
[1pyu 3TOM ymenbHBIA pacxoa BO3AYXa
[7151 TPAHCIIOPTUPOBAHMWSA  3aK/1aI0UHON
cMecH aomkeH ObiTh He MeHee O = 30
HMB/Ms/KM.

[na obecrnieyeHusi TpeboBaHUI 10
MPUTOTOB/IGHHIO  3aK/IaZO4YHOM  CMecu
OCYIIECTBASCTCH KOHTPO/Ib 3a 3THM
MPOLIECCOM.

AarramoB A.D. — KaHAWAAT TEXHUUECKUX HayK, /IOLICHT,
XaripyrauHoB M. M. — KaHAWAAT TeXHUUECKUX HayK, [OLIeHT,

MocCKOBCKUIT rOCYAapPCTBEHHBINM TOPHbIN YHUBEPCHUTET.

[oknan pekoMeHIOBaH K ory6/rKkoBaHuio ceMrHapoM Ne 15 cnmnosnyma «Henensi ropska-2008».
PelieHseHT a-p TexH. Hayk, npod. E.B. KyssmuH.
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