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JKCIEepMMEHTAJbHbIE UCCJIeT0BAHUS

[ToanroroBka MUKCTOB
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DparMeHThI ONPEACIICHUS (I)paKI_II/IOHHOPO OHPGILGJICHPIG IIJIOTHOCTH C
cocTaBa Iecka Hera ¢ nomoniso BC-43



JKCIEPUMEHTAJbHbIE HCCJIET0BAHUS

[ToanroroBka MUKCTOB

Muxkct-100 Muxkct-50 Muxkct-0

[TpuMepbl eMKOCTEN € MMOATOTOBIEHHBIMU MUKCTaMU

4 yactu necka — « Mukct-100»
3 yactu nnecka u 1 yacthb cHera — «MHUKCT -75»
2 4aCcTHU IIeCKa U 2 JyacTu cHera — « Mukct -50»
1 gacTb niecka u 3 yactu cHera — «MHUKCT -25»
4 yactu cHera — « Muxcrt -0»



JKCIEepMMEHTAJbHbIE UCCJIeT0BAHUS

OnpeneneHue KpUBOM «Harpy3Ka — 0CaJikay
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2 — U3MEpUTEND

Harpy3ku, 3- U3MEPUTEIb

Cxema npoBeCHUS 3aMepa Mo ONPEACTIEHUIO ocaaku, 4 — Hacajaka,
«HArpy3KH - OCAJIKN» 5 — MHKCT, 6 — MepHas
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JKCIEepMMEHTAJbHbIE UCCJIeT0BAHUS

Onpenenenue Ko3(PduimeHTa CLeIUICHUS
R
cuensieHuna
MukKcr -0 0,2; 0,2; 0,2; 0,25; 0,25;
0,17;0,23; 0,23; 0,22
Mukcr -25 0,22; 0,27; 0,22; 0,22;
0,21; 0,22; 0,22; 0,22;

0,25; 0,23; 0,24
MukcT -75

0,21; 0,27, 0,28; 0,26,
‘ N "~ B Mukcr -100
£ e T

0,22; 0,27; 0,27; 0,26;
0,27;0,24; 0,25, 0,26
®parMeHThl UCTIBITAHUN KO3 hUIIMEHTA CLICTICHUS
¢ nomoupro UKCn

0,28; 0,26; 0,24; 0,28;
0,21; 0,28; 0,26; 0,26;
0,31; 0,32; 0,31; 0,36;
0,24;0,31; 0,32

0,31, 0,42; 0,41, 0,41,
0,38, 0,37; 0,35; 0,41;
0,31;0,31



3aBucumocth «Harpyska-ocaaka». MUKCTBI

I pynT q=ch" - 3aBUCUMOCTh [ opsiukrHa — JletomiHena (1)
CHer q= yh[l —hh;k, -t dbopmyna ManbiruHa (2)

q = c;(H) R - 3aBUCUMOCTh MansuuHa (3)
Muxcr q = Keqc(h) + Kerqr(h)

rae q.(h) u q.(h) —3aBucumoctu (1) u (3) K., K. — K09)PHUIIUCHTBI yUUTHIBAIOIIKE
BJIMSIHHUC CHE)KHOI'O M TPYHTOBOI'O KOMIIOHEHTOB, 3aBUCST OT KOHIIEHTPAIUU KaXI0r0
3 KOMIOHeHTOB K = Ko (Cc), Kie = Kie(Cr), € + € = 1.




I'papuxn «Harpyska-ocaaka». MUKCTBI

Muker-30 Harpyska-ocaaxa(3l")
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CuHUMH pOMOMKaMHU TOKa3aHbl JKCIIEPUMEHTATbHBIC
JaHHBIC I HETPOHYTOW OMOPHOW MOBEPXHOCTH,
KpacHBIMU KPY)KOUKaMU — JJII OTIOPHOW TIOBEPXHOCTH
MOABEPTHYTOM JedhopMaIvu.



I'papuxn «Harpyska-ocaaka». MUKCTBI
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3aBucumMocTb KO3 puiuenra cuenjaeHusa. MUKCTBI
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e a; — AMIIUPUYECKUN
ko3 puuuent, C. —  Tapamerp,
XapaKTEPU3Y IOIIUN IIPOLICHTHOE

COJIep>KaHuE TPYHTA B CMECH

@ = 0,24 C3 — 0,16 C? + 0,08 C,+0,22



Cuia COIMPOTUBJICHUA IBUKCHNIO

Ff —_ Ff[‘ + Ff:—) + Ff,z[H + Fpr + Ffa + FfW

Cuna COIIPOTHUBJICHUS OT CMATHA MHUKCTA

hn1+1 hn1+1
Fr = BiKo0y |[——| + Kie€ |——
! el nq +1 re nq +1
rae h,, - TTyOrHa TOTPY)KEHHUS ABUIKUTEIIS B MUKCT
P2
R, =B¢|Lq(hy) +B j cos@ q(hy — R(1— cosg))dg
P1

npu ¢, = arccos((R — hy)/R), ¢, =arccos((R—h, —hy)/R), R, -
Harpyska Ha JBHXXHUTENb, B — mKMpuHa Kojleca WIM I'yCEHULbl, L — paccTossHue
MCKAY COCCOAHMMU KAaTKaMUu [JisI T'YCCHUYHO-MOAYJIIBHOTO HABWXXUTCIIA WA
JUTMHA JIMHUM KOHTAKTa IIMHBI B TUIOCKOW YacTH, h,, — nedopMarus IIuHbI, IS
ryceHuIsl hy = 0, § — KO3QPUITUEHT yueTa HEPaBHOMEPHOCTH JIaBJICHUS

Cuna conpoTHUBIIECHUS OT IKCKABAIIMOHHOTO 3 dekTa

E, =E 54

rae F; — cuna TpeHust ABMKUTENS C TIOJIOTHOM MyTH, Sg — OyKCOBaHUE




I'padpuku cux conporuBjaeHUust. MUKCTBI
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3aBUCHUMOCTb CHJIbI  COIPOTHUBJICHUSL  OT
CMATUS U CYMMAapHO CHWJIbl YYWTBHIBAOUIEH
DKCKABallMOHHYK)  COCTABJSIIOIIYH0  JJIA
xosieca MAK npu pasHbIX MOJHBIX Maccax
IUIST MUKCTa-25

HpOIIeHT COIIPOTHUBIIEHNA O CMATHA B o0meM
COIIPOTHUBJICHINT
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Harpyska Ha KoTeco, KT
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[IponeHT Cuitbl CONPOTUBIIEHUSI OT CMSTHS
B CYMMapHOW CWJIE CONPOTHUBICHHUS IS
koseca MAK mpu pasHBIX MOJHBIX Maccax
IUISI MUKCTa-25
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I'padpuku cuia conporuBjaeHuss. MUKCTBI
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3aBUCUMOCTb CHJIbI COIPOTUBJIEHHS OT CMSITHSI U CYMMApHOUW CHJIbI YUUTHIBAIOIIEH
HKCKABAIMOHHYIO COCTaBIAOIIYI0 ma JBwxkuTelss MAK mpu pa3HbIX MONTHBIX
HIMPUHAX TyCeHUIbl (ciieBa) sl MUKCTA-50 W pa3HbIX JJIMHAX TUIOCKOM YacTH
I'YCEHUYHOTO Moayis (cripasa) aJjist MUKcTa-0



BBIBOIBI

1. BriepBble npoBeeHbl IKCIEPUMEHTAJIbHbIE HCCIeI0BAHUS 1e(OPMAIIMOHHBIX M CABHUTOBBIX
CBOMCTB MMHEPAJbHO-CHEKHBIX MUKCTOB. Pa3paboTaHa HoBas METOAWKa, 3aKJIIOYAIONIAsICS B
MOJIFOTOBKE MHUKCTOB IyTEM CMEIIMBAaHMUS HW3BECTHBIX OOBEMOB Tecka W cHera. CMelMBaHue
OPOBOAATCA MPU HU3KUX TEMIEpaTypax, HUCKIIOYAIOMNX TasHue cHera. llpm skcnepumeHte
TemIeparypa cocraniisuia nopsiaka -20-25°C. Beejgeno nousitue 0003Ha4vaioliee cOCTaB MUKCTOB,
a HMEHHO IPOUEHTHOE CcoJAep:KaHue MHHepaJbHON ¢a3bl B o0memMm oObeme. IlosyueHbl
«Mukcr-100» (mecok), «MukcT-75», « MukcT-50», « MUKCT-25», « MukcT-0» (CHEr).

2. IlpuBeeHbI 3aBUCMMOCTH JIJISI PacyeTa XapaKTePUCTHKH «HATPY3KA - 0CAAKA» I MUKCTOB.
B oOmeM Buae nepopmanusi cHera MOJUUHSETCS 3aBUCUMOCTH MallbirMHa W UMEET OJHY
BOTHYTOCTb, Aedopmalidg Iecka MOMYMHACTCS 3aBUCUMOCTH JleromHeBa-lopsukuHa W HUMeEET
OoOpaTHYI0 BOTHYTOCTb. MHKCTBHI B 3aBUCUMOCTH OT MPOILIEHTHOTO COCTaBa MOCTEIIEHHO MEHSIOTCS
CBOIO BOTHYTOCTb. IIpu 3TOM mepexoa OT OAHOTO BUAA KPUBWU3HBI K JAPYrOMY 3aBHCHUT KakK OT
IMPOLEHTHOTO COCTaBa CMECH, TaK W OT TEMIIEPaTypbl, a TAKXKE OT TOT0 HAXOAWTCA MHKCT B
HEpPa3pyLICHHOM COCTOSIHUM WJIM TPHU [OBTOPHOM HarpykeHuu. lIpuBeneHsl 3HaueHUA
k03 purneHToB, BXoaAmux B popmyinbl. Takke ObUIM MOMYYEHBI 3aBUCUMOCTH ISl YIIPOIIICHHOTO
pacyeTa i1l MOJAEIMPOBAHUS B IMAKETAX MMPOrPaMM JIJII MATEMATHYECKOTO MOJIETUPOBAHMUSL.

3. BnepBble TpuUBEAEHBI 3aBUCHUMOCTH JJIs pacyeTa CABHMIOBBIX XAPAKTEPUCTHUK MHUKCTOB B
3aBHCMMOCTH OT TIPOLEHTHOI0 COOTHOLIEHUSI MHUHepPaJbHOW cocraBiaswuiein. IlomydeHna
SMIUpPHUYECKass 3aBUCUMOCTh M3MEHEHHUs KO3 (dUIIMEHTa CLEIIEHUS B 3aBUCUMOCTH OT COCTaBa
CHEXXHO-TIECYAaHON CMECH.



//\ Hukeropoickuii rocy1apCTBEHHbBIA TEXHUYECKUN

W yHuBepcuteT um. P.E. AnekceeBa

CITACHUBO 3A BHUMAHMUE!

bemseB Anekcanap MuxaninoBud

HayuHb1li pyKOBOJIUTEID —
n.T.H. B.C. Makapos

2021



