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1 JlaGoparopnas pabdora Ne 1. OcHOBHBIE CBOWCTBA
JAOPOKHO-CTPOUTEJIbHBIX MATEPHAJIOB

Ilenv padomer: n3yuyeHrne OCHOBHBIX CBOMCTB JIOPOXKHO-CTPOMTENIBHBIX MaTe-
pHAJIOB U MOJYYEHUE MPAKTHYECKUX HABBIKOB 3KCIEPUMEHTAIBHOTO OMNPEIEICHUS
HEKOTOPBIX U3 HUX Ha IpuMepe 0eTOHA U €ro KOMIIOHEHTOB.

Teopernvyeckas 4acThb.

CrpoutenbHble MaTepualbl —3TO OCHOBa cTpoutenbeTBa. [Ipon3BOACTBO
CTPOMTEJBHBIX MaTEPUAJIOB CBSA3aHO C JOObIUEH U NepepadOTKONH OIPOMHOI0 KOJH-
yecTBa ChIpbs (0osee 2 muipy T exxeroiHo). Ha Bcex aranax nonyyeHust 1 o0paboTKu
CTPOHUTENBHBIX MAaTEPHUAJIOB HEOOXOAUMBI CaMble Pa3HOOOpa3HbIe MAIIUHEI. J[71s1 KOH-
CTPYUPOBAHUS BBICOKOIIPOU3BOAUTENIBHBIX, SJKOHOMUYHBIX W JIOJITOBEYHBIX MAIIMH
TpeOyeTcs XOpoIlo 3HAaTh CBOMCTBA T€X MaTEpUaoOB, HA KOTOpPbIE 3TU MAIIUHBI Oy-
IyT BO3JACHCTBOBATb.

OCHOBHBIM CTPOUTEIBHBIM MATEPUAJTIOM SIBJIIETCA OETOH, POU3BOJCTBO KOTO-
poro B Hallle cTpaHe cocTaBysieT okoo 800 MIIH T.

beTroH — MCKyCCTBEHHBIN KaMEHb, 0Opa30BaHHBIM IIyTeM OOBEIUHEHMS, PaB-
HOMEPHOI'O pacIpeaesieHns, YIDIOTHEHHS U MOCIIEYOIEro TBEPACHUS CMECH 1IEOHS
(rpaBusi), mecka, EMEHTa U BOJbl, a HEPEJKO U CllelHaIbHbIX J00aBOK. PacTBop OT-
JIMYAETCs OT OETOHA TEM, YTO KPYITHOCTb 3allOJHUTENIEH MPEBBIILIAET 5 MM.

[Ipu npousBoacTBE OETOHA KOHTPOJUPYIOT CBOWMCTBA OTIEIBHBIX KOMIIOHEHTOB,
IIOJTYYEHHBIX CMECEU Y M3/IEIUH U3 HUX. PacCMOTpUM HEKOTOPBIE U3 dTUX CBOWCTB.

CBoiicTBa 0TI€JIbHBIX KOMIIOHEHTOB 0eTOHA.
Hebensy. Kpynuocts. [lo xpymHOCTH 1IeO€HB JENAT Ha HECKOIBKO (hDpaKIIvii:
5...10, 10...20, 20...40, 40...70 mM.
Mapka — 3T0O NpPOYHOCTh 00PA3IOB Ha cxaTUe. Paznuyaior crnegayromnme map-
ku mwebns (1200, 1000, 800, 600, 400, 300 xr/cm?).
Ilecox. Monynb KpyITHOCTH TECKa OTPEEISIOT 10 (opMyIie
A +A HAGHA LA,

0,83 0,315

M : 1.1
K 100 (1.1)

rae  Azs...Ao,14 — IOJHBIE OCTATKU HA cUTax ¢ pazmepamiu 2,5...0,14 mm, %.
[TyCTOTHOCTB TIecKa XapaKTepH3yeTCs OTHOIICHHEM O0BEMa Top K 00bEMY B
HACBIITHOM COCTOSIHMH. B 0OpOKa4ecTBEHHOM TECKe MyCTOTHOCTh HE JOJDKHA TIpe-
BbIIIAaTh 38 %.
Lemenm. TOHKOCTh MOMOJIA ONPEACISIOT Kak ocTaTok Ha cute Ne 008 B mpo-
[IEHTax K MePBOHAYAIILHOM Macce MpocernBaeMoi mpoOwl o Gpopmyrie

X, =0 (1.2)

rae  Poos — octaTok Ha cute Ne 008, r;
Po — ucxomHas HaBecka LIEMEHTAa, T.



HopManbHasi rycToTa H CPOKH CXBATBHIBAHUSA LIEMEHTHOIO TECTA.

HopmanbHyto TycTOTy TecTa ONpeAessiioT ¢ TOoMOUIblo mpubopa «Bukay
(pucyHok 1.1), KOTOpbI MMeeT CTaHUHY 1, B KOTOPOH BEPTUKAIBHO IEPEMEIIAeTCs
CTEpKEHb 2 C MECTUKOM WM WriiamMu 3. Ha HIDKHEN 4acTW CTaHWHBI YCTaHABIIMBAKOT
KOJbLIO 4 ¢ TecToM. CTep)keHb CHAOXKEH yKa3aTesleM AJIsl OTCUETa NIEPEMEILIEHHS €TI0 OT-
HOCHUTEJBHO HIKAJIBI 5, MPUKPEIUICHHOM K cTaHuHe. [1Ikana nmeer neny nenenus 1 mm.

~ bu:"\) ~u

[ — cranuHa; 2 — CTep)KeHb; 3 — MEeCTUK WIH UTJIa; 4 — KOJIBIIO; J — IIKaJa

Pucynok 1.1 — IIpubop «Buka»

Hauanom cxBaTbIBaHMs LIEMEHTA CUMTACTCA BPEMS, MPOLIEIIEE OT Hadajaa 3aTBO-
PEHMSI 10 TOTO MOMEHTA, KOTJIa Urjia He OyAeT MO TSHKECThIO CTEPHKHSI JIOXOAUTH JI0 OC-
HOBaHMs CTaHWHBI HA 1...2 MM. KOHIIOM CXBaThIBaHMS CUMTAIOT BpEMS OT Hayasa e€ro 3a-
TBEPJICHUS JI0 MOMEHTA, KOT'JIa MIJ1a Oy/IeT OITyCKaThes Ha TECTO He Ooee yeM Ha 1 MM.

Mapka nemeHTa. Mapka 1IleMEHTa — YCJIOBHAs BEJIMYMHA; IOKA3bIBACT, YTO
IIPOYHOCTD IIPHU CKATHUH O6D213L[OB N3 ICMCHTHOI'O pacTBOpPA, IIPUI'OTOBJICHHBIX U HC-

IBITAHHBIX B TOYHOM COOTBETCTBHHU CO CTaHIAPTOM, HE HIDKE IU(pHI, 0003HAYAI0-
e Mapky (300, 400, 500, 550, 600, 700 kr/cm?).

CaBoiicTBa 0€TOHHOI CMeCcH U pacTBopa.

bemonnasa cmecw. Y 1000yKIaAbIBAEMOCTD OTIPEACIISICTCS TOCPEICTBOM KOHY-
ca (pucyHoK 1.2), MOABMIKHOCTb — BEJIMYMHOM OCaJKM KOHYCa B CAaHTUMETpPaxX, KOTO-
PYIO U3MEPSIIOT Cpasy ke MOoCie CHATUS (DOPMBI.

Pucynok 1.2 — Konyc

Cwmecu ObIBaIOT MOJBMXKHBIE (0cagka KoHyca — ot 1...2 10 10...12 cm u 6oee)
U )KECTKHE, KOTOPHIE HE JAIOT 0CaJKH. Y 1000YKIIaIbIBAeMOCTh JKECTKONH CMECH
OTpeeNsIOT ¢ oMoIkio npudopa Ckpamraena (pucyHok 1.3).



Tov =z =To =z To=

Pucynok 1.3 — VerpoiictBo CkpamraeBa

B o0OpmHyr0 Meraqummueckyro (opMmy s MPUTOTOBIEHHS KyOOB pazMepom
20%x20%20 cM IOMENIAI0T KOHYC CO CMECBIO, BBIHMMAsS ITOCIEIHHUNA, CMECH ITOJBEPIatOT
BUOpalMK Ha BUOPOILIOIIAAKE JI0 TEX MOp, MOKa OETOHHAs! CMECh HE CTaHET TOPU30HTANIb-
HOM. Bpems Bubpatmy npuHUMAroOT 3a Mepy YKECTKOCTH (YI000YKIaAbIBAEMOCTH) CMECH.

Pacmeop. 1101BUKHOCTH CBEXKEMPUTOTOBJIEHHOTO PACTBOPA XaPAKTEPU3YET €r0
CIIOCOOHOCTh PACTEKAThCS TOJ ACUCTBHEM CHJI TSHKECTH. [[OBMKHOCTE ONPEACIIIIOT
npu nomotu konyca Ctporl {HUJI (pucynok 1.4). Ha mratuBe 1 mpubopa 3akperiie-
HBI JIepKaTenu 2 U 3, B KOTOPBIX YCTAHOBJIEH CKOJIB3SIIIUN CTEPKEHD 4 C KOHYCOM 5.
O NOABMAKHOCTH PAaCcTBOPA CYAT MO BEIMYMHE MOTPYKEHUSI KOHYCA B CMECH.

1 —mitaTtuB; 2, 3 — nepKarenu; 4 — CTEpkKEHb; J — KOHYC; 6 — pydKa CTEp>KHS; 7 — COCYT
Pucynoxk 1.4 — IIpu6op Crpoitl[HIJI

bemon. OcHOBHBIM MOTPEOUTEIHCKUM CBOMCTBOM OETOHA SBIIAETCA €ro Mpod-
HOCTh Ha ckatue. CylecTBYIOT TPH METO/Ia ONpeesieHUs] MPOYHOCTH OETOHA: UCTbI-
TaHUE KOHCTPYKIIMHM B HATypalbHYIO BEJIUYMHY (M3TOTOBJICHHWE MOJIEIH), BHIPE3aHHE
00pa3ioB U3 KOHCTPYKIIMM U UX UCIBITAHUE W U3TOTOBIIEHWE OTNEIBHBIX 00pa3IloB.
[Tocnenauit HanboJIee pacpoCTPaHEH.

Ucnpiranus o6pasiioB npou3Boast B coorBerctBuu ¢ ['OCT 10180-78.

[IpounocTs 6eTOHA OTPEEIIOT TTO hopMyIIe

P
R=a-—K 1.3
s Ky (1.3)

riae  a— mMacmTaOHbIN KOA(QPUIIMEHT MPOYHOCTH B 00pa3Iax;



P — pa3pymaromas narpyska, H;

F — cpennss miomans pabovero ceueHus oopasia, M2;

Kw — monpaBouHblil K03 (ULIKUEHT, yUUTHIBAIOIINN BIAXXHOCTh 00pa3La.
[IpounocTh GeToHa B cepuu 00pasioB ONPEIEsIoT 1Mo hopmylie

3R,
R=-=—, (1.4)

rie R — cpennee 3HaYeHHE IPOYHOCTH B cepuu 00pasios, H/m?;

Ri — cpenHee 3HaUEHME IIPOYHOCTH OTAEILHOTO 06pasua, H/m?;

n — 4ucio oOpasios..

JI1st monIb30BaHUs JaHHON (POopMyJIoi HE00X0AUMO, YTOOBI KO3(pPHUIIMEHT Bapu-
AUy IPOYHOCTH 00pa31oB He npeBbiman 15 %.

Rivax =Rivp 100 04 <1504 (1.5)
iND

Rixp = RivIN 100 00 <15 % . (1.6)
Rixp

AchanbTo0eTOHHBIE CMECH.

Acehanbmobdemon — MOHOIIUT, TIOJIYYCHHBIN B pe3yibTaTe YIJIOTHEHUS acdalib-
TOOETOHHOM cMecHu, 00pa3zyemMoi 1eOHeM, TIECKOM, MUHEpPaIbHBIM IMOPOIIKOM U Ou-
tymoM (I'OCT 9121-76, 'OCT 9128-97, CTb 1033-96).

B 3aBucMMOCTH OT CTPYKTYpHI U cojiepkaHus 1eOHs achanbTOOETOHBI IeNATCS
Ha cieayromue TUIbl: A — conepxkanue medns 50...65 %, b — cogepxxanue meoHs
35...50 %, B —conepxanue mebus 20...35 %, I' — necuanbie, u3 ApoOIIEHOTO
IeckKa c coiepKaHUEM bpaxun 1,25...5,0 Mmm 0oiee 33 %,
Jl — mecuanble U3 MPUPOTHOTO TIECKA ¢ coaepkanueM ¢pakiuii 1,25...5,00 mm Goee
14 %, 1 nmopucTbie KPYNMHO3EPHUCTHIE achaabTOOCTOHBI IJIsi HUKHETO CJIOS TTOKPbI-
Tus ¢ coaepxanuem medns 50...73 %.

[To TexHOMOTHYECKM OCOOCHHOCTSIM M MapKe IPUMEHSIEMOT0 BSXKYIIIETO CMECH
pa3lensioT Ha ropsiuue, TEIJble W XOJOoJHbIe. ['opsiurie cMecu NMPUroTaBIMBAIOT C
npuMeHeHreM Bs3kux outymoB Mapok BHJI 40/60, BHJL 60/90, BH/] 90/130 u np.
npu temreparype 120...160 °C u ymiotssror npu temneparype 90...140 °C; teruibie
acarbTOOCTOHHBIE CMECH — Ha OCHOBE Bs3kux OutymoB Mmapok BbHJI 200/300,
BH/I 130/200 u mp. npu Temneparype 90...140 °C u ymiotHstoT npu 70...100 °C;
XOJIOZHBIE CMECU TOTOBAT Ha >kuAKMX outymax mapok CI' 70/130 u MI" 70/130 npu
Temrieparype He Huxe 5 °C.

IIpuMmensiemoe 00opynoBaHue, MPUOOPHI U MaTEPHAJIBI.

JInst onpeneneHuss OCHOBHBIX CBOWCTB CTPOMTENBHBIX MAaTE€pUalioB MPUMEHSIOT
clieyroliee 000pyI0BaHUE: BECHl TEXHUUECKHE, MPECC THAPABINIECKUHN, HA0Op CUT IS
necka, cuto s memenTa Ne 008, mpubop «Bukay, Gopmbr mist 06pa3iioB u3 1eMeHTa,
€MKOCTb JIJIsl CMEIITUBAHMSI IEMEHTA U OETOHHOW CMECH, JIMHEHKY, CEKYHIOMED.



IHopsinok BbINOIHEHNSI Pa0OTHI.

PaboTy BBITOJHSIOT B CIIEAYIOIIEH MOCIIEA0BATENBHOCTH: ONPEAEISIOTCS CBOMCTBA
OTJICJIbHBIX KOMITOHEHTOB, OETOHHOM CMECH M PacTBOPA, a TAKXKE U3 U3 OeTOHA.

H]ebensv. KpynHocTh 1eOHS ONPEEsIOT MMyTEM MPOCEUBAHUSI €r0 Yepe3 CUTa
¢ pa3mepamu otBepetuit 5, 10, 20 u 40 mm.

Ilecox. Moaynbs KpynmHOCTH Tiecka ompenensitor mo gopmyne (1.1). HaBecky
necka mMaccoil 1 Kr mociegoBaTeIbHO MPOCEHUBAIOT YEpe3 cuTa ¢ pasmepamu 1,5;
1,25; 0,63; 0,315; 0,14. 1o pe3yapTaram OmbITa CTPOAT rpaduK 3epHOBOTO COCTaBa
necka (pUCYHOK 1.5) U onmpenensitoT MOJyJib KPYIHOCTU. Pe3yabTaThl OMBITOB 3aHO-
cat B Tabmumy 1.1.

10
%

20

46

61
A

80

100

]
n

0 0,14 0,315 0,63 1,25 2, MM

D

A — TIOJTHBIE OCTaTKH Ha cuTax; D — pa3Mep siueilku cuta
Pucynok 1.5 — I'paduk 3epHOBOrO cocTaBa mecka

Tabmuma 1.1 — Pe3yapTaThl CHTOBOTO aHAJIM3a KBAPIIEBOTO MECKA

Pa3mep sueex cut, Mm 2,5 1,25 0,63 0,315 0,14

IlonHple ocTaTku Ha cuTax, %

Ilemenm. ToHKOCTBH MOMOJIA onpeaenstoT no ¢opmyne (1.2) kak ocTaTok Ha
cute Ne 008, BbIpa’k€HHBIN B MPOLIEHTaX OT Macchl HaBecku. Macca HaBecku — S0 T,
BpeMs MPOCEUBaHUA — S...7 MUH. TOHKOCTh MOMOJIA CYUTAIOT YAOBIECTBOPUTEIBHOM,
eciu uepe3 cuto Ne 008 mpoxoauT cBeliie 85 % mMacchl HAaBECKHU.

HopmanibHy!0 TYCTOTY IIEMEHTHOTO TeCTa OMPEIESSIOT C MOMOIIBI0 mpubopa
«Buka». B3BemmBaeTcsa HaBecka 1iemMeHTa B koiauuectse 400 1, mepeMeniuBaioT ¢ Bo-
JIO, 3aMOJIHSAIOT KOJIBIO U, OITyCKas crepxeHb Maccor 300 r ¢ mecTUKOM Ha KOHIIE B
TECTO, ONPEICTSAIOT €r0 HOPMAJIbHYIO T'YCTOTY, BBIPAXXEHHYIO B OTHOIIIEHUU MaCChl
BOJIbI K MacC€ 1IEMEHTA.

Cpoky Havajlia M KOHIIA CXBAThIBAaHUS OIPEACISIOT C MOMOIIBIO MPUOO-
pa «Bukay», 3aMEHHMB NECTUK HUIi0i. Bpems, korga uriia He JoXoauT Ha 1...2 MM 10
OCHOBAHHUSI KOJIbIla, — HA4YaJI0 CXBAThIBAHUSI, KOTJa HE BHEAPSETCA OOJIbIIE YeM Ha

I MM — koHen. [[ms OOBIYHBIX IIEMEHTOB MPUMEPHOE HAdalo CXBaTbIBAHUSA
1,45...2,0 4, konery — 4,5...6,0 4.



CaoiicTBa 0€TOHHOI CMeCH M PacTBOPA.

Yooooyknaovieaemocms. Konyc ycTaHaBIMBaIOT HAa TOPU3OHTAIBHYIO IUIUTY,
a ero BHYTPEHHHUE IMOBEPXHOCTH CJIETKAa CMAayMBaIOT, 3aTEM €r0 B TPHU CJIOS 3aIOJIHS-
10T OETOHHOM CMEChIO, ¢ 0053aTENbHBIM IITHIKOBAHUEM 25 pa3 KaXXJI0TO CJI0s MeTaj-
JUYECKUM CTEp)KHEM aAuamMerpom 16 MMm. M3numexk cmecu cpe3aercsl JIMHEHKOW,
a KOHYC OCTOpPO>KHO IMOJHUMAETCS BBEPX M YCTAHABIMBAETCS PSAIOM C OTHOPMHPO-
BaHHOM cMechbio. OMNpenesstoT BEJIMYMHY OCaJKHM KOHyCa B CaHTUMETpax IOCpen-
CTBOM JIMHEUKH.

Ioosusricnocms PpacTBOPHOM CMECH ONPENENSIOT MOCPEACTBOM Tpubopa
Crpoiil[HWJIa. 3anonHst0T cocya pacTBOPOM, KOTOPBIM YIUIOTHSIIOT IITHIKOBAHHEM
25 pa3 crepxHeM quameTpoM 10...12 Mm. YcTaHOBUB coCys Ha MOACTaBKY ILITATHUBA,
OCTpHE KOHYCa IPUBOAAT B COIPUKOCHOBEHUE C MTOBEPXHOCTHIO pacTBopa. CHUMAIOT
OTCUET MO IKane nmpudopa. 3aTeM Jal0T BO3MOXKHOCTh KOHYCY CBOOOJHO MOTpY-
XKaTbcs B pacTBOp. [0 OKOHYaHMM IpolLecca NOrpyKeHHUsl CHUMAKOT BTOPOM OTCYET.
['myOGunHy morpy>keHusi KOHyca B pacTBOP BBIUUCISIOT KaK Pa3HOCTh BTOPOIO U Mep-
BOI'O OTCUYETOB.

CroiicTBa u3geauii u3 6eToHa.

Mapka 6emona. 1IpuroTaBiuBarOT CMECh, COCTOSIIYIO U3 IIEOHS, MecKa, Le-
MEHTAa M BOJIbI, U €10 3aMOIHAIOT (hOpPMBI AJIsl TPEX 00pa3lioB C pa3MepaMH KaKJI0U U3
Hux 100x100%x100 MM 1 ymioTHs0T. @OopMBI ¢ 00pa3liaMu OCTAlOTCS JJIsl TBEpe-
HUsI, a yepe3 14 cyTok mpeaBapuTesibHO pacPOopMUPOBAHHBIE 00Pa3Ilbl B3BECIIMBAIOT
C ILIEJIbIO OMpeeyeHUus UX 00bEMHON MacChl U MOJABEPTarOT pa3pylICHUIO HA TH-
paBnuueckom mpecce. [lo gopmyne (1.3) onpenensitoT NpOYHOCTH HAa CXaTue, MO
dbopmynam (1.5) u (1.6) — koadppunreHT Bapuanuu nNpoyHoctu, no popmyie (1.4) —
IPOYHOCTH OeToHa B cepuH (3 IIT.) 0Opa3IoB.

Pe3ynbTaThl BCEX OMBITOB 3aHOCSIT B OTYET.

2 JladbopaTropHas padora Ne 2. UcciaenoBanue padodero nmpouecca
BAJIKOBOM APOOUJIKH

Lenv pabomur: n3yueHrne KOHCTPYKIMH BAJIKOBOM IPOOMIIKU M MCCIIEJOBAaHHUE €€
pabouero mpotriecca, oNpeaesieHNe MaKCUMaIbHOT'O YIJIa 3aXBaTa U yCUJIMH, JEHCTBYIO-
IIMX B 3JIEMEHTaX JPOOUJIKH IpU €€ paboTe, pacueT U HKCIEPUMEHTAIbHOE OIpe/elie-
HHE TOTPeOIIsIeMOI MOIITHOCTH U CTETIEHH N3MENIbYCHUSI.

Teopernyeckas 4acThb.

BankoBast nmpobmika (pucyHok 2.1) uMeer Ba BpalIalOIIMXCS ¢ OJUHAKOBOU
CKOPOCTBIO IMaJKuX Bajika | u 2.

N3menenne mupuHbl BBITYCKHOTO OTBEPCTHS € MEXAY BAJIKaMHU OCYILECTBIISACT-
Cs ABYMS PETYJMPOBOYHBIMU YCTPOMCTBAMM, KAXKJI0€ U3 KOTOPBIX COCTOMT M3 JBYX
OOKOBBIX U OJTHOTO CPEAHETO KIMHBEB U PETYJIUPOBOYHOIO 0O0NTA C TaKOW U KOHTp-
raiko. Mexanu3msel yCTAaHOBJIEHBI HA paMe MEXKIY IMOAIIUITHUKAMU BaJKoB. [l yBe-
JUYEHUsl 1IeM OcnalbJisloT KOHTPraiky M, Bpamias OCHOBHYIO TaiiKy, MOJHUMArOT
CPEIHMI KJIMH B BEPTUKAJIBbHOU MJIOCKOCTH. [Ipn yMEeHbIIEHUHN 11I€IH KIUH TpeOyeTcs
OIlyCTUTB, Bpalllas Taliky B 0OpaTHYIO CTOPOHY.
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Pucynok 2.1 — PacueTHas cxema BalIKOBOW APOOUTIKU

Kopryca nmoaBuKHOTO Bajika YJEpKUBAIOTCS OT MEPEMEIICHUs] CIUPaIbHBIMU
npykuHamu. CTerneHb HaKaTHsl IPYKUH PETYIUPYeTcs OOITOM Yepe3 YIOpHYO OalKy.
Bparienue noaBmxkHOMY BajKy nepegaeTcsi 3youaToil mapoil ¢ 3yObsiMu crie-
UATBHOTO YJIMHEHHOTO NMPO(UIs OT HEMOJBUKHOTO BaJIKa, CBI3aHHOTO C JIEKTPO-
JBUTATENIEM, ITOCPEICTBOM KIIMHOPEMEHHOM IepeauH.
VYriom 3axBata O Ha3bIBae€TCAd yroj, 0Opa30BaHHBIA KAacaTeNbHBIMU B TOYKAX
CONPUKOCHOBEHHMSI KyCKa MaTepHalla ¢ TOBEPXHOCTHIO BAJIKOB.
s HOpManbHOW pabOTHl BajIKOB HEOOXOAMMO, YTOOBI Yrojl 3axBaTa ObLI
MEHBIIIE JBOMHOIO yIJia TPEHUs MaTepHralia O OBEPXHOCTh BajlKka o < 2¢ .

Jlns 1poOMIIOK ¢ TUIaJIKOM MOBEPXHOCTHIO BAJIKOB KYCKH MaTepuasa, IMocTyIia-
IOIIUE B IPOOUIIKY, JOJKHBI ObITh B 20 pa3 MEHbIIIE JUaMETpa BAJIKOB. ITO 0OCTOS-
TEJIbCTBO B 3HAYNUTEIILHOU CTETICHU OTPAaHUYMBACT IPUMEHECHHE BAJIKOBBIX JPOOUIIOK.

Yeunue Mexay BaJIkaMu (PacriopHOE YCHIIAE) OIPEACIISIIOT 1o (hopMyIie

F=0,16K-L;-Dy -0, 2.1)

rane L, — ninunHa Banka, M;
D, — nnamerp Banka, M;
G — Ipejen NpoYyHOCTH ApodumMoro matepuaia, Mlla;
K — xoapdurment, yautsiBaromumii Henorpy3ky Bajikos, K=0,2...0,6.
MomHoCcTh ABUTaTENS IPOOUIIKA PACCUUTHIBAIOT MO (popmyIie

_ 0 Q-] 2.2)
2,4n, -1, 3,6
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rae Q, — pacyeTHas POU3BOIUTENHLHOCTH APOOHIIKHU, M>/4;

1 — CTEIeHb APOOJICHUS;
N> N, — KI apobwiku v ipusoza 0,25; 0,7...0,8 COOTBETCTBEHHO.

PacueTHyr0 IPOM3BOAUTEIHLHOCTE ONPEACIISIOT IO (hopmyIie
Q,=3600n-A,-L,-e-n-m, (2.3)

rJ€ N —4acToTa BPalIEHHs BaJKOB, C
N — ko3 duiMeHT paspoixiaeHus marepuana, n = 0,39...0,4.

Iopsiiok BbINOJIHEHHSI PA0OTHI:

— NOJKIJIIOUHUTDH IPOOUJIKY;

— 3arpy3uTh B APOOMIIKY KYCKH MaTepuaia pa3andyHbIx (pakuuii ot 3 10 20 mm;

— BKJIIOYUTH JAPOOMIIKY Ha HEKOTOpoe BpeMsi M 3adUKCHUpOBaTh MOTpedsisie-
MYIO MOIIHOCTB;

— OCTaHOBUTH JPOOMIIKY M 3aMEPUTh HAMMEHBIIHH 1uaMeTp KyckoB d  , He 3a-

XBAUCHHBIX BaJKaMH, OIPEICIUTH yroy o u otHomenue D, /d, ;
— ITIOBTOPUTH ONBIT HECKOJIBKO Pa3, U3MEHsIS PACCTOSTHUE MEKy BAJIKAMU.

Ipumeuanue — K pabore Ha IpoOWIIKE JTOIYCKAFOTCS JIUIA, M3YYMBIIHE €€ YCTPOWCTBO, OBJIa-
JIEBIINE MTpUeMaMH 0e301acHOi padoThI U MPOLIEIINEe HHCTPYKTAX MO TEXHUKE 0€30M1aCHOCTH.

OdopmiieHne 1 3aMTA OTYETA.

OTtueT cocTaBisieTcsl MHAUBUYAIbLHO B pabouell TeTpaau B CIEAyrOUen Mo-
CJe10BaTEIbHOCTH:

— TeMa paboThl, 1IETIb;

— TeopeTnyeckas yacTh. CxeMa MexaHU3Ma PEryJIUpOBKHU CTENEHU APOOIICHNUS;

— pe3yabTaThl ONMPEACIICHUS yIJia 3axBara, JACHUCTBYIOIIMX YCUJIUNA, MOIIHOCTU
Ha ApOOJICHNE U CTENEHU APOOJICHHS 3aHOCITCS B Tabnuiry 2.1;

— 3aKJIFOUYEHHE M0 Pe3yJIbTaTaM OMNBITOB, UX CPABHEHUE U BBIBOJBI.

B koHme 3aHATHII O(OPMIICHHBIA OTYET MPEACTABISETCS MPEernoaBa-
TEJIIO JIJISl 3aUeTa.

Tabmuua 2.1 — Pe3ynbraThl SKCTIEpUMEHTA

OmnbIT du, M a,rpaxg | De/de | e,m | A,m | F,H P, kBt i
1
2
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3 JlaGopaTopnas padora Ne 3. UcciienoBanue padouero nmpomecca
IIEKOBOM APOOMIKH

Ilenv pabomer: 3aKkperyicHHE TEOPETUYECKUX 3HAHWUN TIO TEOPUHU APOOICHHUS
KaMEHHBIX MaTE€pUAJIOB, MOJYYCHHE HABHIKOB TEOPETUYECKOTO pacueTa OCHOBHBIX
napaMeTpoB JPOOMIIKK COTJIACHO BapuaHTaM 3anaHus (tabmuna 3.1), mpakTudeckoe
oTpeJielieHNe YCUIusl ApOOJICHHs], CTETIEHH IPOOJIEHUs, TPOU3BOAUTEILHOCTH APO-
OWJIKK ¥ OTPEOIIIeMON MOIITHOCTH.

Taomumua 3.1 — McxonHele faHHbBIE

Bapuant DcB, MM dca, MM Marepuan o, MIla E, 10?- MIla
1 200 70 Mpamop 120...140 565...700
2 180 75 N3BecTHAK 40...60 350...500

MSATKUN
3 160 60 I'panut 180...200 600...700
MEJIKO3EPHUCTBIN
4 140 70 I'panut 120...140 515...700
KPYIIHO3E€PHUCTBIN
5 120 30 Ksapn 180...200 600...700
6 100 40 ITecuanuk 50...80 340...500
7 80 30 Junaba3 190...250 612...780
8 60 30 Jlomomur 50...80 340...500
9 180 40 bazaner 200...300 660...970
10 140 40 [opdup 150...270 680...800

Teopernveckasi 4acTb.
K ocHOBHBIM MmapaMeTpam IIEKOBBIX IPOOMIOK OTHOCST yToJl 3aXBaTa oL MEXK-

Ty HETIOJIB)KHOM W MOJIBMYKHOM JPOOSIIMMH IUIUTaMH, CaMYH BBITOJHYIO YacTOTY
BpalleHus JKCLEHTPUKOBOIO Baja N, C ', NPOM3BOIUTENLHOCTh ApoOHIKH Q, M/,
TpeOyeMyr0 MOIITHOCTh ABUraTess P, kBT.

Oo0bvemuas runote3a KupnuueBa-Knuka ocHOBaHa Ha HM3BECTHOM (opmylie
TEOpUHM YNOPYTOCTH, Jarlield aOCONIOTHYI0 BeJIWYHMHY paboTel nedopma-
uuu A, MJx:

o,V m-c’(Dly—di)-b

3.1
2FE 12E ’ (3.1)

rie o u E —npenen npoYHOCTH U MOJYJIb YIIPYTOCTH ApoOdumoro marepuana, Mlla
(cm. Tabnuiy 3.1);
D, — cpeHEeB3BELIEHHBIN pa3Mep MaTepuaia 10 JpoOJeHus, M;

d., — CpeaHeB3BEIIEHHBIN pa3Mep BBIXOJHOTO MaTepuana, M;
b — mupuHa kamepsl 1poOieHus, M (pUcyHok 3.1).
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Pucynok 3.1 —PacuetHas cxema JUisl OlpeieSIeHHs OIBITHOTO 3HAYCHHS YCUIUSL APOOIJICHUST
Yceunue npobnenus F, kH, onpenensercs no hopmyre

_2A
S

F , (3.2)

0

rae S, — XOA IOJBMKHOM IEKU B MECTE IPWIIOKEHUS CHIIBI F, MM.

HNcnoab3yemoe 000opyaoBanue, npudoOpbl 1 MaTepHaJibl.

JlaGopaTopHbIii CTeH] BBIMOJIHEH Ha 0a3e miexoBoil apoounku CM-165 co
CJIOKHBIM JIBUKEHUEM ILEKH.

OcHOBOI IpOOUIIKU SABJISETCS CTAHWHA 1, HA KOTOPOM B POJIMKOBBIX MOJLIMUII-
HUKaX YCTAHOBJIEH DKCLUEHTPUKOBBIM Bad 2. Ha 0MHOM KOHIIE Baja pacrloJIOkKEH Ma-
XOBHK, @ Ha IPOTUBOIOJIOKHOM — IIKUB. B cpeaHel yactu Baja KpensT NOABUKHYIO
ey 3. BHyTpeHHre OOKOBbIE TOBEPXHOCTH CTAHMHBI 3aIUIIEHbI OT U3HAIIMBAHMSL.
C noMouIpio KJIMHBEB HA CTAHUHE KPEMUTCS HEMOABXKHAS ApoOsias mimra 5, a no-
JBYKHAS TIEKa 3 3aKperuisseTcs Ha Hel HakIaJKaMu ¢ ToMolslo 0onroB. s mos-
JIep>KaHus TIOJIBMXKHOM 1EeKH 3 B pabouyeM MOJI0KEHUU U TIepeiauu yCUIIUi Ha Ipo0-
JIEHWE MaTrepuaja CIY)KWAT PACHOpHAas IUINTA 6, SBISAIOIIASICA TaKKE MPENOXpPaHHU-
TEIbHBIM YCTPOMCTBOM OT MEPErpy30K MpU NOMNAJaHUH HEIPOOUMBIX MaTEPHUAJIOB,
a Ha MMOBEPXHOCTHU HAKJICCHBI TEH30/IaTYUKHU /.

KpynHocth apo0iieHus peryiupyroT u3MeHeHHeM 3a3opa d Mexay ApoOsim-
MH IUIMTaMU KJIMHOBBIM PETYJIMPOBOYHBIM YCTPOMCTBOM, COCTOSIIHUM M3 ABYX KIIH-
HbEB U BUHTA.

JInst 3aMbIKaHUsl U yAEpKaHUS MOJBUKHOM IIEKU 3 W PaclopHOM IJIUTHI 6
CIIY>KUT 3aMBIKAIOIIEE YCTPOUCTBO § ¢ mpykuHOM. [IprBOA OCYyIIECTBISETCS OT AJIEK-
TPOJBUTATENS YePE3 KIIMHOPEMEHHYIO IIEpeaauy.

IMopsok BeINoTHEHUSI padOTHhI.

[Tocne u3yueHus TEOPETHUECKON YacTh M O€30IaCHBIX MPUEMOB pabOThl HE00XO-
JIIMO BBITIOTHUATH AKCTIEPUMEHTAITLHYIO YacTh B CJICTYIOIIEH MOCIeI0BATeIbHOCTH:

— BKJIFOUHATHh ocwiorpad, TEH30YCHWINTENb U JPYTYI PETHCTPUPYIO-

LIyI0 anmnaparypy;
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— UCHOJb3ys] KOMIUIEKT TEH30METPUUYECKOM almaparypsl, MEpHYIO JUHEWKY, W3-
BECTHBIN JApOOMMBINA MaTepuall, TApUPOBOUHBIN IrpaUK YCTAaHOBJIEHHOIO TEH30METPU-
4eCKOI'0 MOCTa, 3aMEPUTh pa3Mepbl KaMH Dp 110 IpOOJIEHUS U ONPEAENUTD 10 Tao-

JIMIIE €ro MPOYHOCTHBIE Mokazarenu E (cm. Tabnuiry 3.1);

— OTPENENNTh ycuue Apoobienus no popmyre (3.2);

— YCTaHOBHUTH pa3Mep BBIITYCKHOTO OTBEPCTHS HY>KHOUM BEJIHMUUHBI;

— 3anucaTh pabouuii nmpoiiecc ApoOIeHHs Ha OCHMIUIONPaMMy U 3aMEpPUTh pas-
MepbI IIIEOHS TTocTe APOOSICHUS U 3HAYCHUS ITOTPEOIIIeMON MOIIHOCTH;

— OIPENENINTh MAaKCUMaJbHOE 3HaYeHue ycunusa 1, H, B pacnopHol mmnre mo

dbopmye
v A, (3.3)

rae A — oTkioHeHHe nuierda, mm;
K,, — ko3 unment macmrada, H/mMm;

— OIpCACINTD OIIBITHOC 3HAYCHUC YCUIINA I[pO6JICHI/ISI Fon, H:

F

on

_T-L-sin(B-a)
= - ,

(3.4)

rae L ua— paccrosiHus, onpeaensieMble 3aMepOM Ha JIPOOMIIKE COTJIACHO PUCYHKY 3.1;
B — yron Mex 1y pacropHoOM IUIMTO# ¥ BEPTHKAJIBIO, 00bIUHO 3 = 83°;

oL —yroxu 3axBara, o = 18...22°;
— ONpPECNIUTh HAIPSIKEHUS Gy, [1a, BO3HUKAIOIINE B PACTIOPHOM ILIUTE,
T

c =—, 3.5
5 (3.5)

rae S — mwiomaas HOIMEPEYHOro CEYEH s PACIOPHOM IUIUTHL, M ;
¢ — ko3¢ dunueHT npononbHOro uzruoda, @ =0,4...0,7.

[TpuHSTH MaTepHal AJisi U3TOTOBJICHUS PACTIOPHON TUTHTHI ¢ y9eTOM Kaay.
[TpousBoauTENbLHOCTL Q, M>/4, IEKOBON JPOOMIIKK C yYETOM €€ MapaMeTPOB OIpe-
JeNstoT o popmyre

~3600b-n-p-d, S,
- tga

, (3.6)

I7€ N —4acToTa BpalleHHs SKCLEHTPUKOBOIO Baa, ¢ ';

[ — KO3((PUIMEHT, YUYMTHIBAIOIIMN pa3pbIXJeHUEe MaTepuana mnpu Japo0ie-
Huu, u~0,4.

Mornocts P, kBT, mprBOAHOTO 351€KTpOIBUTATENS PACCUUTHIBAIOT IO (hOpMYJIIe

p_0Q:(i-1)
_2,4E'na-nn’

(3.7)
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rie  m, — KIIJ npobunku, N, =0,2...0,3;

N, — KIIJI npusoxa, M, =0,9.
Pe3ynbTaThl TEOPETUYECKUX U IKCIIEPUMEHTANIBHBIX JAHHBIX 3aHOCSTCS B Ta0-

ity 3.2. Ilpu mosydeHMHM 3aBeIOMO HEBEPHBIX 3HAUEHUU OIBIT MOBTOPUTH He-
CKOJIBKO pa3.

Tabnuua 3.2 — TeopeTnueckue 1 SKCIIEPUMEHTAIbHBIC 3HAUCHHS

[TapameTpsl PazmepHOCTH Omnpit 1 OmnebiT 2 OmbiT 3
D, M
d, M
O ox MIla
E MIIa
F kH
F, kH
(o) MlIIa

Conep:xxanue oruera.

B oruere mpuBOASATCS NaHHBIE, MOJYYEHHBIE 3KCIIEPUMEHTAIbHBIM MYyTEM U
pacCUMTAHHbIE TEOPETUYECKU: PACUETHBIE CXEMBbI, OCHMIIIOrpaMma paboyero mpo-
11lecca, 3aMEPEHHbIE BEIMUYUHBI U ONPE/ICICHHbIC YCWIHNS TEOPETUUECKUX U OMBITHBIX
3HAUYCHUN YCUIIMH ApOOJICHHUs, HANIPSKEHUN B PACIIOPHOM IUIMTE, MOITHOCTU JIBUTa-
TEJsl U MPOU3BOAUTEIHLHOCTH. AHATM3UPYIOTCSA MPUUYUHBI PACXOXKJICHUS MEXIY TE€O-
PETUYECKUMU U SKCIIEPUMEHTAIbHBIMU 3HAYCHUSIMU JAHHBIX U 1A€TCS 3aKIIOUYCHHE.

4 JladboparopHas padora Ne 4. UccienoBanmne padouero nmpouecca
rpoxoTa

Ilenv pabomoer: n3ydeHne KOHCTPYKIMH BHOPAIIMOHHOTO I'POXOTa, OMpeieIe-
HUE 2((HEKTUBHOCTH TPOXOYCHUS, MPOU3BOAUTEILHOCTH, TCOPETUUSCKON 1 OMBITHOM
MOIITHOCTH JIBUTATEIIS.

Teopernveckas 4acThb.

Copmuposeka (epoxouenue) — onepanus pas3ieiaeHus 0 KPYIMHOCTH KyCKOBBIX
U CBIIyYUX MATEPUAJOB C MOMOIIBIO )KECTKUX MOBEPXHOCTEH C OTBEPCTUAMMU; MPO-
1ecc, 3pPeKTUBHOCTh KOTOPOr0 OLIEHUBAETCS 1O (popmyiie

E

_¢—d-(100~-c)
C b

(4.1)

rae  E —addexTuBHOCTS rpoXxoueHus, %o;

d — mporeHTHOE OTHOIICHHE (IO Macce) 3epeH HUKHETO CopTa, He MPOIIeI-
IIMX CKBO3b CUTO, K MaTepUay BEPXHErO COPTa;

C — MPOLICHTHOE OTHOIIIEHHE (TT0 MACCe) 3epeH HIKHETO COPTa B UCXOHOM MaTepyalie.
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Ha npaktuke >¢p¢GeKTUBHOCTb TI'POXOYEHHUS Jii BUOPALMOHHBIX TPOXOTOB
ONpENENSIETCS Ha OCHOBE SMIIMPUYECKUX 3aBUCUMOCTEH C YYETOM ITAJIOHHOTO 3Ha-
yeHHs! 3PPEKTUBHOCTH TpoxoudeHus. s mpon3BOAUTEILHOCTH, HE MPEBBIIIAOLICH
pacueTHy10, OHa IPUHUMAETCS IOCTOSIHHOM:

E=e-k/ -k} -k}, (4.2)
r7e € — 3TajJoHHOe 3HaueHue 3((HEKTUBHOCTH TPOXOUeHUs (TIPU CPEeIHUX YCIOBUSX),
paBHOE JUIsi BUOPOTPOXOTOB TOPU3OHTAIBHBIX M HAKIOHHBIX COOTBETCTBEHHO: IS
meons — 0,89 u 0,86 %, niis rpaBus — 0,91 u 0,87 %;

k! — k03 dHIMEHT, YIUTHIBAIOIINI yrol HAKIOHA TPOXOTa (IS HAKIOHHBIX
rpoxoToB) (Tabnuia 4.1);

k) — xo3(puIMEeHT, YyIUTHIBAIOMINIA COMEPKAHUE YACTUI[ HIDKHETO Kiacca
(Cn, %) B ucxomnom matepuane (tTabmauna 4.2);
k! — koa(duimenT, yUnTHIBAIOIIMI COIEPKAHNE YACTULl MEHBIIIE TIOJIOBHHBI OT-

BEPCTHSI CUTA B HU)KHEM KJ1acce 3epeH, pazMep KOTopbix (Cosh, %) (cM. Tabmuity 4.2).

Ta6numa 4.1 — 3HaueHns xosdunuenta k'

o, Tpajx 12 15 18 21 24
k! 1,03 1,02 1,00 0,96 0,88
Tabnuia 4.2 — 3nayenns ko>pdurmentos k' u k
Ch, 20 30 40 50 60 70 80
Co,sH, %
K/ 0,86 0,9 0,94 0,97 1,00 1,015 1,02
| 0,9 0,94 0,98 1,00 1,01 1,02 1,03

Ha mporiecc rpoxodenus pu o JHOBAJILHOM cxeMe (pucyHok 4.1) oka3bIBaeT BiU-
SIHUE HaIlpaBJICHUE BpallleHus Baia BuOparopa. [Ipu npsiMmoM BpallileHuM YacTHIIbI MaTe-
pHualia rnepeMeniarTcs ObICTpee M0 OBEPXHOCTH CUTA U MEHBIIIEE YHCIIO pa3 COMpPUKa-
CaroTCsI C HE, MpU 0OpaTHOM — KapTHHA MEHSETCS.

Hanuuune npoitHoro nedananca (BHOpoBO30OyIUTENb HAIPABICHHOTO JICHCTBHS)
MO3BOJISIET COOOIIATh TOJIBIKHOW paMme Tpoxora (KopoOy) koseOaHusi B HarpaBJe-
HUH, TIEPICHANKYJISIPHOM ITOCKOCTH BpAIleHUsI OCell BaJIOB BUOpATOpa, HO B MPOTH-
BOMOJIOKHBIX HAIIPABJIICHUSIX C IEPEMEHHON aMIUTUTY01 (PUCYHOK 4.2).

F7 F

’ >\ E,

Pucynok 4.1 — Cxema cui1 0JHOBaIBLHOTO J1e0aJaHCHOTO BUOPOBO30YIUTENS
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Pucynok 4.2 — Cxema cuit ABYXBaJIbHOTO J€0alaHCHOTO BUOPOBO30Y IUTEIISI

MoniHocTh, HeoOXoauMas i1 paboThl BUOPAIIMOHHOTO TPOXOTAa,
3.3
P,=4n"-n"-m -1, -d,-f/m, (4.3)

raie f — npuBeaeHHBIN KOADPUIIMESHT TPEHUS Bajia MOAMIMITHUKOB:
I TOAIIMIHUKOB  cKoybxkeHnuss f =0,6...0,1; mmd 1mapuKonoAIIMITHUKOB
f =0,001...0,004; nus ponuxonogmunaukoB f = 0,0025...0,01;

m, — Macca jiebananca rpysos, T;

N — 9acToTa YKCLEHTPUKOBOIO Baa, ¢’

I, — PacCTOSHME OT OCH BPAILIEHHs Bajla J0 LEHTPA TSHKECTH Jebananca, M;

d, — anameTp nandsl Basia MO MOALUIUITHUK, M;
n — KIII npusoxna, n = 0,8...0,9.
3HaueHUs MapaMeTpoOB BHOPALMOHHOIO IrpoxoTa OepyTcs U3 MHCTPYKLUU I10

IKCIUTyaTaIuu.
[Tpou3BOAMTENIHFHOCTH BUOPOTPOXOTOB OINPEALISAIOT 1O (popMyIie

QT:K'S'q'kl'kz'kw (44)

rie K — ko3 duument, 3aBucamuii oT Buga COpTUPYEMOT0 MaTepuana;

S — rIomaas cuTa, M%;

q — yJeabHasi MPOM3BOAMTENBHOCTL | M? CHTa, 3aBHCAIIAs OT pasMmepa sue-
ek, M° /(M’ - 49);

k, — ko3¢ duuent, yauThIBaromuii MOKpBIA ClIOCO0 TPOXOUYEHUS;

k, — ko3¢ unment, 3aBucAIIMi OT COJAEpXKaHUS 3epeH HIXKHEro copTa B UC-

XOJIHOM MaTepHaie;
k, — ko3¢ puumeHT, 3aBUCAIUN OT CONEP)KAHUS B HUKHEM COPTE 3€PEH, pas-

Mep KOTOPBIX MeHbIe 1/2 pa3Mepa sUeiiku cuTa.
Marepuai, crnoco6 rpoxouenuss u koddduumentsr ¢, K, k,, k, Gepyres
u3 Tabnusl 4.3.
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Tabnuua 4.3 — 3Hauenus Ko3PpPULIHUEHTOB q, k1 , kz  k ;

[TapameTpsl PasmepHOCTD 3HaueHue
d MM 3 5 7,5 | 10 | 20 | 30 |40 | 60 |80 |100
q M3/(M? - 4) 2,5 4 6 10 | 21 | 28 |36 |48 |60 |83
k, — 3,4 3 26 | 2,1 | 1,5 |11 1 1 1 1
Coneprxanue 3e- % 10 20 30 40 50 60 | 70 | 80 | 90

PEH HIKHETO Cop-
Ta B MaTepuae

k, - 0,58 10,66 {0,76 0,84 |[0,92 | 1 1,08 |1,17 |1,25

Coneprxanue B % 10 30 | 30 | 40 | 50 | 60 | 70 | 80 | 90
HW)KHEM KJ1acce
3epeH Y2 TUeKu

k, — 0,63 (0,72 10,82 {091 | 1,0 |1,09 | 1,6 |1,26 |1,37
Bapuantsl 1 2 3 4 5 6 7 8 9 |10
Marepunan I'paBuit K =1 [e6ens K = 0,8
Croco6 M C M C M C | M| C| M
IPOXOYEHHUSI

Ipumeuanue — M — mokpslif; C — cyxoii cioco0 TpoXodeHus

Hcnoab3yemoe 000pyaoBaHue U MpuOOPHI.
Bubparmonnsiii rpoxor, Bartmetp [1-501, Habop cut, MepHasi EMKOCTh, BECHI.

Iopsaok BeINoTHEHUS] padOThI:

— OTPEJICIUTh TEOPETUUECKYI0 MOIIHOCTh, HEOOXOIUMYIO JIJIsi pabOThl BHOpa-
IIMOHHOTO T'POX0Ta, o Gopmyre (4.3);

— OOBSCHUTD PACXOKACHUE TEOPETUUECKON U OMBITHOW MOIIHOCTEN;

— OTIPEIETIUTH MTPOU3BOANUTEIHHOCTH BUOPALIMOHHOTO Tpoxo0Ta 1o opmyiie (4.4);

— pe3yibTaThl TEOPETHUUECKUX U OKCIEPUMEHTAIBHBIX JIaHHBIX 3aHECTU
B Ta0uIy 4.4.

Tabnuna 4.4 — Pe3ynbTaThl SKCIIEPUMEHTA

S, M? de, MM Q,, M/a Qr M*/4 P,, kBT P:, kBT g, %

S JlaGoparopnasi padora Ne 5. IllapoBasi MeJibHUIIA

Ilenv pabomobr: vidyuyeHHe YCTpOWCTBA W TMPUHIMIA JEUCTBUS OapabaHHBIX
MEJIbHUI] C IIapOBOW 3arpy3Koil, onpeesieHue KHHETUKH Mpoliecca oMoJIia U pacue-
Ta OCHOBHBIX MIapaMETPOB MEJIbHHUIIBIL.

CocTaB M yCTPOHCTBO MOIEJIH.

B npou3sBocTBE 1IeMEHTA, KEPAMHUKHU U CTEKJIA JUIsi TPyOOro U TOHKOTO MOMOJIa
MaTepuaioB IUPOKO MPUMEHSIOT IIapoBble MeIbHUIBL. [IpuHIMT AeicTBHs 1Iapo-
BBIX MEJILHUI] OCHOBAH Ha M3MEIbUYCHUN MaTepHasia yAapoOM U YaCTHYHO UCTUPAHHEM
CBOOOTHOMAIAIOIINX MEJIOIIUX TEJl BO BpallaromiemMcs: bapabane.
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Mopnenb (pucyHOK 5.1) COCTOUT M3 MPUBOAHOTO IEKTPOABUTATENS [, TUIaHE-
TapHOTO peAyKTopa 2, KUHEMAaTHYECKH CBSI3aHHOIO ¢ OapabaHoMm 3 mOCpPEACTBOM
MyQThl 4. KpyTsumii MOMEHT nepefaeTcst Ha narndsl 0apadaHa, KOTOPbIE OMUPAIOTCA
Ha MOAIIMITHUKOBBIE OMOPHKI J, 6, CBA3aHHBIE 001l paMoi ¢ IPUBOJIOM.

C moMoIp MyCcKOBOTO YCTPOMCTBA 7/ MPUBOJHOW DJIEKTPOJABUraTeNb /, Mpu-
BOJIUT BO BpalieHue 0apadaH 3 yepe3 My(pTy 4 ¥ peayKTop 2 C IOHMKEHUEM 4acTOThI
BpAILICHMSL.

0.}
S4)

Zz 7

NI,
cgogoo o | | T :
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Pucynok 5.1 — Cxema mapoBoil METbHHUIIBI

Memromas 3arpy3ka B BHJIE IIApOB WM IUIBNEOCOB § BMECTE C M3MEIbYae-
MBIM MaTE€pUAJIOM 3arpyaeTcsi BOBHYTph OapabaHa M BBITPY’KAeTCs U3 HEro depes
mok ¢ ¢ukcaropoM 9. O6bem 3arpy3ku O6apabana cocrasisieT 28...34 % ot o0miero
BHYTPEHHEr0 00bEMa MOCIETHETO.

H3menpyeHne mpOUCXOANT B OCHOBHOM 3a CYET yjAapa W UCTHPAHUS YaCTHIL
MaTepuaia mapoBoi 3arpy3koid. UeM TOHbIIIE TOMOJI MaTepHuaia, TeM OoJblie J0J-
KeH Mpeodiianath 3QGeKT uctupanus B paboueM oobeMe.

Teopernyeckue MoI0KeHUs U MPUMeEP pacyeTa MeJbHHUIbI.
Yacrory Bpamienus 6apabaHa n, ¢!, onpenensior mno Gpopmyie

_2-(59+12)

n W, (51)

rae ¢ — ko3 PUIMEHT 3anoiHeHust MeIbHULBI mapamu, ¢ = 0,28...0,34;

Do — BHyTpeHHUI n1uameTp OapadaHa, M.

Jlis pacuera TPOW3BOAUTENHHOCTUA OMPEICNAIOT 00beM Kamepbl H3Melbue-
Hus V, M°, o popmyiie

V=20 0, (5.2)

rne Lo— BHyTpenHnss niuHa 6apabaHa, M.
Maccy MeNommX Tel My, T, PACCUUTHIBAIOT 110 (OpMYJIe

My, =0 U Pye Vs (5.3)
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rae | — ko3¢ UIHUEHT MyCTOTHOCTH 3arpy3ku, i = 0,5...0,6;
Prer — INIOTHOCTDH MEIIOIIMX TETL, Puer = 7,8 T/M>.
[TpousBoautenbHOCTh Qp, T/4, ONIpEAEHsIoT Mo popmyie

0,8
szmﬁvaDo(f?j q-K, (5.4)

rae  ( — yJelbHas MPOU3BOAUTEIHLHOCTh MENbHUIBI HA 1 KBT mone3Hoit MomHoCTH
(MOXET pacCUMTHIBATHCS KaK OTHOIICHHE My../t); IJIS IEMEHTHOr0 KIMHKEpa U KBap-
1a 06b1yHO q = 0,03...0,06 1/4;

K —xo3pdunuenT TOHWHBI TIOMOJIa, 3aBUCSIIMA OT OCTaTKa Ha
cute Ne 008 (Tabnuma 5.1).

MomHOCTh BHTaTEes MPUBOAA OapaOaHHON MENBHUIIBI C YYETOM MAcChl W3-
MeJbuaeMoro Marepuaina (mpuHuMaercs o0braao my = 0,14my,) P, kBT, onpenenstor
o gopmyiie

P=O,45n‘g‘D0-mM~n, (5.5)

M

rae  Ma— KIIJ npuBona.

Taomuua 5.1 — Mcxonable naHHbBIE

Bapuant 1 2 3 4 5 6 7 8 9 10 11 12
ToOHKOCTH ITOMO- 5 7 9 11 13 15 17 19 20 7 8 10
J1a, Annsa:%

K 0,77 10861091 (1,04 |1,13|1,211,29|1,37|1,42]0,86| 0,89 | 1,01

HNcnoab3yemoe 000opyaoBanue, npudopbl 1 MaTepHaJibl.

OTt6op mpo06 AJist M3ydeHUs] KUHETUKH M3MEIBYCHHS OCYIIECTBIISIETCS Yepe3 He-
KOTOpBIE paBHbIE MPOMEKYTKHA BpeMeHU. Macca mpoObl u3-3a MaJIOCTU 00beMa U3MeTb-
4aeMoro Marepuaia He JIOJKHA MpeBbImath S0 r.

KpymnHocTh 3arpykaemMoro Marepuana K JUaMeTpy Iapa He JOJDKHA TPEBBI-
maTth cooTHoweHust Dy / Dy = 0,1.

MormHoCTh, TOTpebIIsiemMast JIEKTPOIBUTaTeNeM, (DUKCUPYETCsS OOIIMM BaTT-
metpom [1-501. [Ipu u3MepeHrr MOUTHOCTH Mpeiesl U3MEPEHUI BaTTMETpa JTOJKEH
noAOUpaThCs TAKUM, YTOOBI UCITOIB30BANIOCh HE MeHee 2/3 miKabl mpudopa.

B cBsi3u ¢ Tem, uTo otHOGMA3HBIN PUOOP UCTIONB3YIOT ISl H3MEPEHUS MOIITHO-
CTH B Tpex(a3HOW CETH, e€ro NMoKa3aHWsI HEOOXOIUMO YMHOXXHTh Ha MOMPAaBOYHBIH

K03 pULIHEHT J3 = 1,73.
Takum oOpazom, 3HaUEHHE HKCTIEPUMEHTAIBLHO OMPEICICHHON MOIHOCTH BbI-
YUCIISIIOT TI0 (hopmyiie

N, =z-n-/3, (5.6)
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rac 1N —4ucliio I[GJ'I@HI/Iﬁ ITIOKAa3aHU:I,

V A
Z — LICHa JEeJICHUS LIKaIbl HA JTaHHOM PEeXHUME, Z = ——;
n
Nm — YUCJIO JICTICHUH Ha IIKaje mpuodopa;
Vi — npenen u3MepeHus o HapsKeHuo, B;

Ay — nipenies1 u3MEepeHus Mo TOKy, A.

IHopsinok BbIMOIHEHHS PAadOTHI.

[Tocne TmaTeapHOro0 U3y4eHUs TEOPETUUECKUX MOJIOKEHUN TaHHOM J1abopa-
TOPHOM pabOThI, MOJYUYEHHUS 3aJaHUsl OT IMPENoJaBaTeNsl U BBINOJHEHUS PAaCUETOB
OCHOBHBIX [1apaMETPOB MEJbHUIIBI HEOOXOAUMO BBIIIOJIHUTH IKCIEPUMEHTAIBHYIO
4acTh pabOTHI B CIEAYIOLIEN ITOCIEI0BATEIbHOCTH:

— 3arpy3uTh 0apabaH MeJIbHUIBI HA PACUETHYIO CTENEHb 3allOJIHEHUS] KaMephbl
U3MEJIbYCHUS My,

— 3arpy3uTh M3MENBYAEMBIM MAaTEPUAT C YYETOM MAKCHUMAIBHOW HCXOJHOU
KPYITHOCTH My = 1...2 KT;

— 3ar€pMETU3HPOBATH JIOK 3arpy3KU U IPOU3BECTH MU3MEJIBUEHUE C KOHTPOJIEM
noTpeOIIIeMOi MOIITHOCTH M OcTaTKa Ha cute ¢ momombto [1-501, PII-5;

— JJaHHBIE PKCIIEPUMEHTOB 3aHECTH B Ta0IuUIy 5.2;

— ONPEJENUTh MacCy rOTOBOIO MaTepHala 3a BpPeMsl U3MEIIbYECHUS;

— OIPENETUTh SHEPrOEMKOCTD Ipoliecca noMona q, Br-u/kr.

Tabnuma 5.2 — Pe3ynbTaThl SKCIIEPUMEHTAIbHBIX HCCIEA0BAHUN

OngIT t, C P, Bt Aoos, % My, KT M., KT g, BT'u/kr
1 60
2 120
3 180
4 240
5 300

Conep:xxanue oruera.

B otdere npuBoAATCS AaHHBIE, MOyYEHHBIE ITyTEM TEOPETUYECKOTO pacyeTa Oc-
HOBHBIX TIAPAMETPOB U TOTYYECHHBIC SKCIICPUMEHTATLHBIM MyTEM. TabaiuHbIe 3HAYCHUS
AKCHEPUMEHTANIBHBIX U TEOPETUYECKUX MCCIICAOBAHUNA MPUBOMAATCS C MOCIEAYIOIIUMU
BbIBOJaMH. JlenaeTcs 3aKIF0YeHHE O CXOIMMOCTH MOTYYEHHBIX PE3yJIbTaTOB.

OT4eT JOMIKEH COAEPIKATh CXEeMYy MOJCIN MEIbHUIII, TAOIUIly U TpaduK dKC-
MEPUMEHTAIBHBIX UCCIICIOBAHUM, TEOPETUUECKUE PACUEThI U JIp.

6 JlaOoparopnas padora Ne 6. MHcciaenoBanme padoTBhI
U omnpejeeHne MOIIIHOCTH BUOPAIIMOHHOMH MeJIbHUIbI

Ilenv padomwr: w3ydyeHue TPUHIMIA JCHCTBUS BUOPOMEIBHUIL, METOIUKH
pacuera MOITHOCTH, HEOOXOUMOM ISl IPUBOAA BUOPOMETBHHUII.

YCeTpoicTBO J12a00PATOPHOI MeJIbHUIIBI.
[IpumeneHnre BUOPAIMOHHBIX MEJIBHUIL IJI CBEPXTOHKOTO MOMOJAa UMEET Pl
MIPEUMYIIECTB 110 CPABHEHUIO C OOBIYHBIMH IMIAPOBBIMH MEJIbHUIIAMM:
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— CKOPOCTb U3MENbUCHHS 3HAUUTENIBHO BBIIIE, YEM Yy OOBIYHBIX MEJIbHULL;

— yAeNIbHbIN pacxos s3Heprun Ha 20 % MeHbllIe, YEM Y [apOBO MEJIbHULIBL,

— pa3Mepbl BUOPOMENIBHHULL FOPa3/10 MEHbIIE Pa3MEPOB MEJIbHHUIL IPYTHX TUIIOB
TOM K€ MMPOU3BOJUTEIBHOCTH.

JlabopatopHasi BUOpoMebHUIIA (PUCYHOK 6.1) TUPAIIMOHHOTO TUIIA COCTOUT U3
3JIEKTpOJIBUTATENs /, HA BaJly KOTOPOTO ¢ 0OOMX CTOPOH YCTAHOBJIEHBI SKCLUEHTPUKH.
Ha skcueHTpukH ocpecTBOM NOAIIUITHUKOB 2 YCTAaHOBJIEHBI KPOHIUTEHWHBI 3 C I10-
MOJIBHBIMU KaMepaMH 4. YTOJ ¢ YCTaHOBKH IOMOJIBHOW Kamepsl B KPOHIUTEWHE 3
MOXKET U3MeHAThCS oT 0 10 90°.

Jlis ypaBHOBEIIMBAaHMSI BHOPOMETIBHUIIBI HA Baly JIEKTPOJBUTATENS PAIOM C
IKCLEHTPUKAMH YCTAHOBJIEHBI MAXOBUKH C TPOTHUBOBECAMH J.

PeakTUBHBII MOMEHT MOJUIMIIHUKOB 2 Ha KPOHIUTEHHE 3 KOMIIEHCUPYETCS C
NIOMOIIIBIO YIIPYTHUX AJIEMEHTOB 6.

2 7
'“7_ [©] B
; 1 B &
el — — || | L
FH > | F————— — [~ [IEK
\ o=/ é%
®

Pucynok 6.1 — JlaboparopHasi BUOpOMEJIbHHIIA

OmnpeaesieHue MOLIHOCTH, NOTPeOAIEMOIl MeJIbHUIICH.
MontHoCTh, TOTPeOIIeMYI0 METBHUIICH, OTIPENICTISIOT 0 (hopMyJie

P=P,,+P, +P,+P,, (6.1)

rae P, ., — MOIIHOCTB, pacxoayemasl Ha ABMKEHUE 3arpy3Ku, BT;
P .p — MOIIHOCTB, HEOOX0AMMAs Ha MoJAJepKaHue BuOpauu, Br;
P, — MomHOCTB, TEpsieMas B YIIpyrou onope, Br;
P, — MOIIHOCTB, TepsAeMas Ha 3ByKOBOE U3ly4yeHue, Br.
MoIHOCTh, pacXoAyeMyI0 Ha JIBUKEHUE 3arpy3Ku, OMPEIEISIOT 1o hopMyIie

1
Poe = mool o - K. ) (6.2)

€ m — Macca 3arpy3kd, COCTOsllasg M3 IIapOB M HM3MEIbYaeMOro Marepualia
(my = 1,6 k1, my = 0,3 KI') B K10l Kamepe;
0. — aMIUIUTY/Ia KoJIeOaHUM, M;
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(® — 9acTOTa BPAIEHUs BUOPOBO30OYy qUTENs, C '

K, — ko3 purment momuoctu, npu ¢ = 45° K(p) =0,95...0,97.
MoIHOCTh Ha TPEHHE B MOIIIMITHUKAX BUOpATOpa ONMpEeAesioT no Gpopmye

P .=A, 0o=fm -o-amnd(/e,), (6.3)

rae  A; —paboTta cus TpeHus 3a 000pot, JIk;

f — ko3 ULMEHT TpeHUST KaueHUS;

my — Macca MOMOJIBHOM KaMephl ¢ 3arpy3koi, my= (mx + ks - m), rae mg = 1,4 xr;

k; — koapunmenT npucoenunenus 3arpysku, k; = 0,25...0,4;

d — AnameTp BHYTpPEHHET O KOJbIa MOIUIUITHUKA, M;

€1 — BEJIMYMHA KOHCOJIM KPETUICHHSI KaMephl Ha KPOHIITEHHE, M;

€2 — PacCTOSTHUE MEXIY IBYMS MOAIIAITHUKAMU, M.

[Torepu momHOCTH B yripyrou onope Py v Ps; Ha M3ydeHne 3Byka COCTaBISIOT
meHee 1 % oT o01uX MoTeph U MO3TOMY HE YUUTHIBAIOT.

HNcnoab3yemoe o0opyaoBanue.
TaxomeTp, BECbl aHAIUTUYECKUE, UHIUKATOP, IITAHT€HIUPKYJIb, BATTMETP, CE-
KyHI0Mep, THeBMopacceuBaTenb PII-5 ¢ cutom Agos.

IHopsinok npoBeneHust 1a00paTOPHOIl padoOTHI.

[Tocne BkiIrOUeHUN BUOPOMEIBHUIIBI U BBIXOJA €€ HA YCTAHOBUBILIUICS PEXUM
CHUMAIOTCSI MOKa3aHUs BaTTMETPA, OMBITHI MOBTOPSIOTCS MPHU Pa3HbIX yIiax ycTa-
HOBKH ITOMOJIBHBIX KaMep.

Odopmirenue oTuera.

B otuere npoBoaATCS COMOCTaBIEHUE PE3YIBTATOB TEOPETUUECKOTO pacyeTa u
TAHHBIX U3 DKCIIEPUMEHTA, aHAJIU3 BIMSIHUS MAacChl 3arpy3KH M, aMIUTATYbI KojieOa-
HUH a, yIJIa YCTAaHOBKH MOMOJIBHBIX KaMmep ¢ Ha MoTpediasieMyo MOIHOCTh. Odopm-
JIEHHBIN OTYET MPEICTABIISIETCS K 3allUTE.

7 Jlaboparopuas padoora Ne 7. HMcciaegoBanue padoyero
npouecca CMecUTe sl IPUHYAUTEIbHOT0 TeMCTBHS

Ilenv pabomer: onpenesieHre KauyecTBa CMEIIMBAHUs, IPOU3BOIUTEIIBHOCTH U
OTPEOIIEMON MOIITHOCTH CMECHUTEJIS.

HUcnonabzyemoe odopynoBanmne. OHOBAIBHBIN JIAOOPATOPHBIM CMECUTEINb, JIH-
HeliKa, MepHast EMKOCTb, BECHI, TPOOOOTOOPHUK, HAOOP CHUT, TabopaTopHbIil KoHyC Ne 1.

OO0wmue cBeageHus.

CwMmenivBaHue — OIMH U3 OCHOBHBIX MPOIIECCOB CTPOUTEIHHOIO MPOU3BOICTBA,
UMEIOIIMNA CBOEH LIENBI0 MOJYYUTh U3 HECKOJBKUX MaTEPUAIOB OJIHOPOJHYIO CMECH,
0o0JagaronIyr0 HOBBIMH CBOMCTBAMHU 10 CPAaBHEHHIO C HUCXOJHBIMH CBOWCTBAMH
KOMIIOHEHTOB.

[Ipu cMenMBaHUM YaCTHUI[I KOMIIOHEHTOB MEPEMENIAIOTCA B 00bEME CMECHUTE-
Js1 OTHOCUTENBHO JIPYT JApyra Moj BO3JEHCTBHEM HUMITYJIbCOB, NEPEAaBAEMbIX CMe-
muBaeMou cpene pabounmu opranamu. M3 Bcex BUAOB cMeNIMBaHMs Hanboiee pac-
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IPOCTPAHEHO MEXAHMYECKOE, OCYIIECTBISIEMOE B CMECHUTENSIX TPABUTAIIMOHHOTO M
MPUHYIUTETHHOTO ICHCTBHSI.

CMmecuTeny TPUHYIUTETBHOTO JCHCTBUS SBIITIOTCS HAWOOJee MEepPCIIeKTUBHBIMU
MAIlTMHAMH, T. K. IO3BOJISIIOT MOJTy4aTh CMECH JTF000H KOHCUCTEHITMH 32 KOPOTKOE BPEMSI.

OCHOBHOH MapamMeTp CMECHUTENECH MUKINIECKOTO AEUCTBUS — EMKOCTh 3aMeca,
CMECHTeNeH HEPEPHIBHOTO JICUCTBUS — MPOU3BOIUTEIHHOCTb.

CMecuTenu TPUHYAUTEIHLHOTO JACHCTBHSI BBIITYCKAIOTCS JIBYX BHUIOB: C TOPH-
30HTAJIBHBIMU CMECHUTEJIBHBIMU BallaMHd M KOPBITOOOPA3HBIM KOPITYCOM (JIOTKOBBIC)
¥ C BEPTHUKAIHHBIMH CMECHTEIHHBIMUA BajaMH WU IMIMHIPHUYECKUM YamieoOpa3HbIM
KOPIycoM (TapenpyaTbie).

Teoperuueckasi yactb. Onpeoesienue nompeoaaemou MOwHOCmu.
B oOmem ciaydyae MOMEHT, HEOOXOAWMBIA JUIsl BpAIIEHUS JIOMACTH
(pucyHok 7.1), ompenenstoT mo hopmyrie

2 _rB2)
—

M:fk-r-b-d-r:k-b(r“z

rie  k — ko3 pUIMEeHT COMPOTUBICHUS ABUKCHUIO JIOMACTH,

b — mpoeKIus MUPHUHBI JOMACTH HA IUIOCKOCTh, IEPIICHIUKYJIIPHYIO HaIlpaB-
JICHUIO IBUKEHUS, M;

I,, I, — PaauyChl HAPY>KHOM U BHYTPEHHEH KPOMOK JIOMIACTH, M.

’\a> dar
|

dP

|I|||\I\l|||
LTI
b
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T

Pucynok 7.1 — Cxema k pacueTy MOLUIHOCTH MPUBOIA MPUHYIUTEIbHBIX CMECUTEIEH

JIns cmecurteneil ¢ TOPU3OHTAILHBIMU BaJIaMH, UMEIOIIMX JIOMACTH OJMHAKOBOIO
pa3Mmepa, MOITHOCTh ABuratelisa N, KBT, onpenessitoT 1o ciaemayronmm GopMyiaM:

_M-ozo.
1000n

b
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_o-k-b-(5;-1)z-0
2000m

: (7.1)

rie — yrjioBas CKOPOCTh Bajia, paj/c;

Z — 4MCJIO JIOMaCTeM;

N — KII/] npuBoaa;

¢ — Ko3(pGUIMEHT, YYUTHIBAIOIIUMA CTENIEHb HArPY)KEHMs JIOMacTeld B CMECH
(17151 TOTKOBBIX CMECUTEJICH er0 MOXKHO MPUHSTH paBHBIM 0,5).

Tabnuua 7.1 — @opmyiisl pacyera KO3 GHULIHMEHTa CONPOTUBICHHS TKETI0H OETOHHON cMecH

0 3aBUCHMOCTE KO3 PHUITCHTA COTPOTHBIICHUS
. cajika
Bup 6eTonnoi k, xIla,
KOHyca, | KecTkocTb o N N
cMecH ou OT CPEeHEH JIMHENHOM CKOPOCTH JIONACTE
ch, M/c
Kecrtkas 0 2...18 k=28,5+4,88v;, +121v,,
MaonoBrKHas 0...2 4...12 k=257+488v, —151v,,
[omBrKHAs 4...6 — k=209+4.88v;, —7,24v,,
Becbma nogsmknas | 10...12 ~ k=20,5+4,88v;, —11,79v,,
Jurast >15 — k =20,1+4.88v;, —14,02v,,

Onpeodenenue kauecmea cmemueanus. CTEIIEHb CMEIINBAHUS SBIISIETCS CBOE-
ro poja rnokasareyneM 3()pPEKTUBHOCTH CMELIMBAHUS U MOXET OBITh MCIOJIb30BaHA
JUTSl OUEHKH MHTEHCUBHOCTH IEPEMELIMBAHMUS.

Jlis pacyeTa cTENEHUW CMEIIMBAHMS HAa OCHOBE aHAaIM3a B3SATHIX MPOO mpuUMe-
HSIOTCS pa3inyHble (popMyiibl. Yalle Bcero ucnomib3yercs popmyna Xukcona u Tenn

I:X1+X2+...+Xn
X 5

n

I N — YUCJIO B3STHIX MPOO;
X, X, —OTHOCHUTENIbHAsl KOHLEHTpalMs B3AThIX NHpo0 (Macca MCXOJIHBIX

KOMIIOHEHTOB).
D
X =—; D <D ;
(DiO
X11_®i, D, >D,,
1-O

rie @i, Oip— 00beMHBIC WM BECOBBIE J0IH aHATU3UPYEMOT0 KOMIIOHEHTa B 00b-
eme 1-i poOBI U BO BCEM CMECHUTENIE COOTBETCTBEHHO.

KauecTBeHHOE MpUTOTOBIEHHE OETOHHOW CMECH Ha STale CMEUIMBaHUS Olle-
HUBAIOT OMOCPEOBAHHO C OMOIIbIO OCaJKU Kopmyca. [Ipu 3ToM cMmemmBaHue cyu-
TaeTCsl XOPOIIMUM, KOTJa KoieOaHUsl OCaKy Kopiryca Ajs mpod cMecH, B3SITBIX U3
pa3IuYHbIX 00BEMOB KOpITyca CMECUTENs, COCTaBIsAOT He Oosee 1 cM. OCHOBHBIM
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MOKa3aTesieM KauecTBa OETOHA SIBISIETCS €r0 MPOYHOCTh Ha CxkaTue Rex, T. €. Mapka
oetona. Jlyis ompeneneHrs Mapku O€TOHA W3 MPUTOTOBIECHHON cMecH (GOPMYIOT 00-
pasibl B BUjAE€ KyOUKOB U IPOU3BOMST UX pa3pylleHue Ha npecce. KyObl 1o paspyiue-
HUSI TOJKHBI BBICTOSITH 28 CYT.

IIpounocTs GeToHa R B cepuu 06pa3LoB OLEHUBAIOT IO GOpMyJIe

2R,
R == ,
n

rie R —cpemHee 3HaueHue NpoyHOCTH OETOHA cepuu 00paslia;
R. — 3HaueHue NPOYHOCTH OTAEIBLHOIO 00pa3La;

n — 9UCI0 00pa3IoB.

dopMmyia MpUMEHSETCS B T€X CiIydasx, Korjaa Kodh(UIIMEHT BapUaluy MpoU-
HOCTHU OeTOHa He mpeBbImaeT 15 %.

Onpedenenue npouszeooumenbHOCmu.

[Tpon3BOIUTENEHOCTh CMECUTENCH IHUKINYECKOTO JCHCTBHS OMPEICIISIOT
o ¢opmyiie

V. -z
Mn=-2—, (7.2)
1000
rae  V, — eMKOCTb CMECHUTENS (110 BBIXOAY TOTOBOM CMECH), JI;
Z — YHCJI0 IHMKIOB B 4yac, z = 3600/T.
Bpems onHoro nukia
T=t +t,+t,, (7.3)

rae  t, —BpeMsd 3arpysKu, C,

t, —BpeMs CMEIIMBaHus, C;

t, — BpeMs BBITPY3KH, C.

[Ipon3BOIUTENBHOCTD CMECHUTENSI HENPEPHIBHOTO JIEHMCTBUSL PACCUUTHIBAOT I10
bopmyne

I1=3600F-v,_, (7.4)

rae  F — mmomans momnepeuHoro ceueHus MaTepuana B CMECUTENE, M,
V.. — CKOPOCTbh OCEBOT0 MEepeMeEIlEeHUs MaTepuania, M/cC.

IMopsiok BLINOJTHEHHUST PAadOTHI.

Pabora BeIMONTHSIETCS 3BEHBSIMU TI0 TPU-YETHIPE YEIIOBEKA B KAXKIOM.

[To dopmynam (7.1) u (7.2) aHaTUTHYECKU OMPEETUTH TOTPEOIISIEMYIO MOIII-
HOCTh U MPOU3BOJIUTENBHOCTD, MPOU3BO/II HEOOXOIUMBIE 3aMepPbl KOHCTPYKTHUBHBIX
napamMeTpoB, U MOCTPOUTH IpaPuK 3aBUCUMOCTH MOTPEOIIEMOIl MOIIIHOCTH OT yIJjia
yCTaHOBKHU Jjiomnacteid. CrenaTh BBIBO/I.
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8 JlabopaTopHuasi padora Ne 8. OnpenesieHue IKCNIEPUMEHTAIBHOM
XapaKTEePUCTUKN BUOPATOPOB /1JIsl YIUIOTHEHUS 0eTOHHBIX cMeceil

Ilenv pabomer: u3ydyeHue yCTPOMCTBA U MPUHIIUIIA paOOTHI MOBEPXHOCTHOTO U
TIyOMHHOTO BUOPATOPOB, MPABUJI AKCILTyaTallMii U TEXHUKHA O€30MacHOCTH MpHU pa-
00Te C HUMHU; pacueT OCHOBHBIX IMapaMeTPOB BUOpATOpa B COOTBETCTBUU C 3aJaHHBIM
BapuaHToM (Tabauna 8.1).

Tabnuma 8.1 — BapuaHTsl 3a1aHu# ¢ UCXOTHBIMH JAHHBIMU

[ToBepxHOCTHBIN BUOpaTOp ['myOuHHBIi BUOpaTOp
[Inomane | HapyxHbii TonmuHa
Bapuanr | Macca | Bosmymaio- | o oo JHaAMETP Tun BUOpHUpYe-
BUOparopa| Imas cuia BUOPOBO30Y -
- P <l ILIHTEL KopITyca Tenst MOTO
’ ’ F, m dx, MM ciaos h, M
1 12 2 0,4 25 0,30
2 16 6 0,6 30 N . 0,30
JIAaHETaPHBIH ¢
3 20 10 0,8 38 BHYTPEHHEHN 0,30
4 28 14 1,0 45 obiatkoi 0,35
5 32 16 1,1 50 0,35
6 36 18 1,2 54 0,35
7 40 20 1,3 60 N . 0,35
JIAaHETapHBIH ¢
8 51 22 1,4 65 Hapy>KHOU 0,40
9 64 26 1,6 70 obiatkoi 0,40
10 80 30 1,8 80 0,40

Teoperuueckasi 4acThb.

PexxuM BUOpPAaIIMOHHOTO YIUIOTHEHUS XapaKTEPU3YeTCs aMIUTMTYIO0W M 9acTo-
TOM KOJEOaHHM, MPOJOIKUTEIHHOCTbIO BUOPUPOBAHUS W MOIIHOCTBIO, HEOOXOU-
MOi1 17151 BUOpUpOBaHMsI OETOHHOM CMecH.

OntrMalibHasi 4acToTa KoJieOaHW 3aBUCUT OT pa3Mepa YacTUI] U IMOJBMYKHOCTU
OeronHor cMecu. [ cMeceii ¢ KpymHbIME (DpaKIUsIMH 3arloHUTeNe HeoOxoamumMa 060-
Jlee HU3Kas 9acToTa KojeOaHWii ¢ HanOOJIbIIIel aMIUTUTY IO, a I cMecel ¢ METKUMH —
HanboJIee BBICOKAs YacTOTa ¢ MEHbIIIEH aMImMTya0l. BruOparop cocTouTt u3 BUOPOBO3-
Oyautenst (BUOpAIMOHHOTO MEXaHW3Ma), padoYero opraHa ¥ aMOpPTH3aTOPOB. DJIEKTPO-
MEXaHMYECKHE BUOPOBO3OYIUTENN MO KOHCTPYKTUBHOMY HCIIOJHEHUIO OBIBAIOT n1e0a-
JIaHCHBIE, TIAHETapHble M OeryHKoBbIe. JleOanaHCHBI BHOPOBO30YIUTENb COCTOUT M3
KOpITyca, B KOTOPOM 3allpeccOBaH CTATOP aCHHXPOHHOT'O AJIEKTPOJBUIATENS C KOPOTKO-
3aMKHYTBIM POTOPOM. Bai amekTpoaBUTaTelist yCTAaHOBIICH HA IIAPUKOTIOAIINITHUKAX, TT0-
CIIETHUE CMAa3bIBAOTCS KOHCHCTEHTHOM CMa3KOM, BBITEKAHWE KOTOPOW OIPaHUYMBAOT
JTaOMPUHTHBIC YIUTOTHEHMS. Ha KOHCOIBHBIX YacTsaX Bajia pa3MelIeHbI TIOABIKHBIC U He-
HOJBIKHBIC YacTu JiebanancoB. M3MeHsst UX pacnoioKeHUe OTHOCUTENBHO JIPYT JIpyTa,
MOYKHO TOJTYYHUTh YETHIPE PA3IMYHBIX CTATUUECKUX MOMEHTA MACChl J1e0aJlaHCOB U COOT-
BETCTBEHHO YCTHIPE 3HAYCHHUS BO3MYIIAFOIICH CHITBIL.
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CraTtnuecknii MOMEHT MacChl ie0amaHcoB onpeensieTcs no Gopmyiie

3600P
m, 1, = (8.1)

rae mo — Macca ae0anaHCcoB, KT
o — paguyc BpalleHus IIEHTpa Macc 1e0alaHCoB, M;
P — Bo3mymaromras cuna, H;
® — YTJIOBasi CKOPOCTh BpalleHus 1e0aIaHCoB, C.
Ammntyaa xkonebanuii BuOpaTopa

A:M, (8.2)
m+m,

rie m — macca Buoparopa, kr (cMm. Tabnuiy 8.1);

m, —Macca miuThl, T (mpuHiaTh m, =0,5...1,1).

B neb6anancHbIx BUOpaTOpax HEHANPABICHHOTO ACHCTBUS BEKTOP LIEHTPOOEK-
HOUW cwibl P Bpamaercss ¢ yriioBom CKOpocTbio W, a mpoeKuuss 3TOro BEKTOpa
Ha OCh X U3MEHSETCA 10 TAPMOHUYECKOMY 3aKOHY

Py =P -sin(o-t), (8.3)

rae Px — Bo3mymaromas cuiia, H.
AMIUIMTYTHOE 3HaYeHHE BO3MYIIAIOIIEN CHITbI PABHO LIECHTPOOEKHOW CHIIE:

P=m-r-o’, (8.4)

rae P —aMmniouTynHOoe 3HaueHue Bo3myuiatomien cuisl, H;

m — macca aebaaHca, Kr;

I — paJnyc BpalleHMsl LIEHTPa TSKECTH JedanaHca, M;

® — YIJI0Basi CKOPOCTb BpAIEHUS, C .

Ecnu BUOpoBO30yIMTENh 3aKPENUTh B LIEHTPE paboyvel MIOIaaKH, MOIyYaroT
MTOBEPXHOCTHBIN BUOpaTOp (PUCYHOK 8.1), TEXHUYECKYIO TPOU3BOAUTEIBHOCTh KOTO-
POTO ONPEACIISIOT 10 hopMyJIe

_ 3600F - h
t, +1t,

I , (8.5)

rae Il — mpoM3BOAMTENBHOCT YIUIOTHEHHS OETOHHOM CMECH, M>/d;
F — momaas KOHTAaKTa, M%;
h — rnybuna npopa®oTKu, M ;
t, — IPOJOJKUTENBHOCTH BUOPUPOBAHKS HA OJJHOM MOCTE, C;
t, — IPOJOJKUTENBHOCTD [IEPECTAHOBKU BUOPATOPA, C.
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Pucynok 8.1 — IToBepXHOCTHBIN BUOpATOP

[InanerapHblii BUOPOBO3OYIUTEIh HAXOAUT MPUMEHEHHE B OCCIOAIIUITHUKO-
BBbIX BUOPOCTEPKHEBBIX ITyOMHHBIX BUOpaTOpax (pUCYHOK 8.2).

I

a)

T~ 2

J 3
4

7

< e 0 5

N\ -

/

o/
a

(
N

a — Hapy>XKHasg OOKaTKa; 6 — BHYTPEHHsAS oOKaTka; / — Kopiyc, 2 — Ball 3JIEKTPOJABHUTaTENS;
3 — rubkoe coeiMHEHUE; 4 — BaJT OeTyHKa; 5 — OETYHOK; 6 — CTEpKEHbB; / — KOJIBIIO

Pucynok 8.2 — [InanetapHslii BUOPOBO30Y IUTEND

Pasznuyaror BHOpOBO30OyAUTENHN ¢ HAPYKHOW U BHYTpeHHEH oOkaTkoil. B mep-
BOM city4ae ge0anaHc 0OKaThIBAETCsl CBOEH HapYKHOW MOBEPXHOCTHIO BHYTPH KOJIb-
11a; BO BTOPOM — ITyCTOTEJNbIN OEryHOK OOKaThIBA€TCS CBOCH BHYTPEHHEH MOBEPXHO-
CTBIO BOKPYT CTEPKHS.

TexHUYeCcKyl0 MPOU3BOJUTENBHOCTh TIIYOMHHOTO BHOpaTtopa OIpEeAesioT
o ¢popmyiie

_3600m-R*-h-k

r6 ’

t, +t,

(8.6)

rie R —pagmyc peiictBusi BuOparopa, M (MPUHATH PABHBIM S...7 3HAYCHUIM
HapyXHOT0 AuameTpa Kopmyca (cMm. Tabnuiy 8.1));

h — TonmuHa BUOpUpyemMoro ciosi 6eToHa, M;

k — koo durueHT nepexpsITUs 30H IeiHcTBUS BubpaTopa (mpuusath k = 0,65);

t| ¥ t2 — MPOAOIKUTEIIBHOCTh BUOPUPOBAHUS HA OJTHOM MECTE€ U Bpems mepe-
CTaHOBKH BHOpaTopa COOTBETCTBEHHO, ¢ (IpuHSATH t1 = 30, t2 =1...5).
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Uucno konebanuii kopmyca BUOpaTopa ® 3aBUCUT OT COOTHOIICHUS PaInyCOB
d . D
OeryHka r:E U OEeroBOil TOPOKKH R:E (cM. pUCYHOK 8.2) U ompenensercs: 1o
CIIeTYIOIUM (HOpMyITaMm:

— 1J11 BUOpOBO30YyIUTENS C BHYTPEHHEW 00KAaTKOM

o-R
OWp = ; 8.7
. (8.7)

— 1J11 BUOpOBO30YIUTENS C HAPYKHOM 0OKAaTKOU

®- K
o, =— , 8.8
e (8.8)

IZie O — yIJI0Basi CKOPOCTh BpAlleHHsI THOKOTO Baja.
3HaK «—» B (popMyJie OKa3bIBAET, UTO BpallleHUuEe OeTryHKa U ero oOKaTka mpo-
UCXOJST B Pa3IMYHbIX HAIIPABJICHUSAX.

R R
Haueptuts rpaduk 3aBucumoctd ® or —, 1 < — <3.
r r

[Ipu 3amaHHON YacTOTE BpAIEHUS Baja AJICKTPOJBHUTATENS YUCIO OOKATHIBA-
HUM OeryHKa ¢ BHEITHEH 00KaTKOM

d-n, (8.9)

n, = ,
D-d

a mpu 0OKaTKe OEryHKa BOKPYT IEHTPAIBHOTO CTEPIKHS

_D'no

n, = ’
* D-d

(8.10)

rie  n,, n, —4acToThl KoJeOaHU, KoieOaHuil/MUH;

D - AUaMCTp BHEIIIHEH 06K3TBIB&IOIH€ﬁC§I IMOBCPXHOCTH, M;
N, —YacToTa BpallCHUs DJICKTPOABUTI'ATECIIA, MI/IHfl.

[Ipu wmanoit pasuuie auametrpoB Dwud wyacrora konebaHuit m0CTHU-
raet 300...350 I'm.

IHopsinok BbIMOIHEHHS PadOTHI.

1 ITocne u3yyeHUs TEOPETUYECKOW YacTHU, KOHCTPYKIMU BUOpPOBO30YynuUTene
U 0e30macHbBIX MPUEMOB padOT ¢ PyYHBIMH BHUOpPATOpPAMH U3MEPUTH MPU MOMOIIH
BaTTMETPa NOTPEOIAEMYIO MOIITHOCTh IIOBEPXHOCTHBIX U ITyOMHHBIX BUOPaTOPOB.

[IpousBectn 3amep 4YacCTOTHI BBIHYACHHBIX KOJICOAaHHHM C MOMOIIbIO TEH30-
MeTpuueckoro Budporpada npu padote riryOMHHOr0 BUOpaTopa B YIUIOTHEHHOM cpe-
JI€ ¥ Ha BO3/AYyXeE.

[To pe3ynbrataM HEMOCPEACTBEHHBIX 3aMEPOB rabapuUTHBIX pa3MepoB padouye-
ro o0opy/10BaHMs U JeOanaHCOB BUOPOBO3OYIUTENEH B COOTBETCTBUM C TECOPETUUE-



31

CKMMHM 3aBHCUMOCTSIMH ONPEJEIUTh PACUETHBIM ITyTEM BO3MYLIAIOLIYIO CUJTY, YaCTO-
Ty KOJieOaHUN U MPOU3BOAUTEIHLHOCTh TOBEPXHOCTHBIX U ITyOMHHBIX BUOPATOPOB.
2 Bo u30exaHne HeCYACTHBIX CIIy4aeB 3alpeliaeTcs:
— Ha4YMHATh paboTy, He YOeTUBIIUCH B MCHPABHOCTU BUOpaTopa, MPOUYHO-
CTH KpEIUIEHUs] K HEeMY TOKOIOIBOJSLIEr0 KaOessl U HaJle)KHOCTH 3a3€MJICHUS KOPITy-
ca WM UCTOYHMKA MUTAHUS;
— HAYMHATh padOTy MPHU HEUCIIPABHOM, HATSIHYTOM WJIM CKPYYEHHOM TOKO-
BeJlylIeM Kabelie;
— IPOU3BOANTh KAaKOW—IHOO BHUJ PEMOHTA, YMCTKY, CMa3Ky M T. I. IpU
BKJIFOUEHHOM BUOPATODE;
— paboTaTh IEKTPUUECKUMHU PYUYHBIMH BUOpaTOpamMu 0€3 Pe3NHOBBIX CANOr
U TepYaToK.
3 Otuer opopmitseTcs MHAUBUAYAIBHO B CIEIYIOIIEH MTOCIEA0BATEIbHOCTH:
— CXEMbI BKJIFOYEHUS] BUOPATOPOB B CETh;
— KOHCTPYKIIMU BUOPOBO3OYAUTEIEH;
— TEOpeTUYEeCKas 4acTb;
— METOJIMKA U3MEPEHUI U Pe3yIbTaThl BEIYUCICHUI OCHOBHBIX TAPAMETPOB;
— COIOCTABJIEHUE MOJYYEHHBIX PE3yJIbTaTOB C TEXHUYECKOW XapaKTepUCTH-
KOW CEpHUITHBIX BUOPOBO3OYIUTENECH.

9 Jlaboparopnas padora Ne 9. H3ydyeHue KOHCTPYKUUM,
NPUHIUANA JeldCTBUSL M  OIpeaejiecHMe OCHOBHBIX IapaMeTpoB
BHOPOOIJIOMIAAKHA

L]ens padompr: vizydeHre KOHCTPYKIIMU U TIPUHIIUIIA paOOThI BUOPOILTUT U BUOPO-
TpaMOOBOK. M3y4yeHue mpaBuil SKCIUTyaTallMd M TEXHUKH OE30MacHOCTH IMPH PaboTe ¢
BuOpoMarmHamMu. Pacu€r OCHOBHBIX MapaMeTpoB BUOPOILTUT U BUOPOTPaMOOBOK. Ormpe-
JIeTICHUE PE3yIbTaTOB YIIOTHEHUS TOPOKHO-CTPOUTEIBHBIX MAaTEPHAJIOB.

Teopernvyeckasi 4acThb.

BuOparmonubie MIXTHI TPUMEHSIOTCS JJIA YIJIOTHEHHS TPYHTOB, TPaBHITHO-
eOEHOYHBIX U ac(abTOOETOHHBIX cMecei. OHU MOTYT OBITh:

— 110 cTI0CcO0yY TMepEeMEICHUS-PYIHBIMHU, CAMOTIEPEIBUTAIOIIMMICS 1 HABECHBIMU;

— M0 XapakTepy KoJeOaHUW-C KPYTrOBHIMU M HaNpaBIE€HHBIMU OJHOYACTOTHBI-
MU ¥ TIOJIMYaCTOTHBIMU KOJICOAHUSIMU;

— TI0 BHJYy NPHUBOJAA BO30YIUTENs KOJICOAHHWIT-MEXaHMUECKUMHU, THIpaBIAYE-
CKHUMHU U JEKTPHUUECKUMHU.

Haubonpiiee pacnpocTpaHeHue B JOPOXKHOM CTPOHUTEIHCTBE MMEIOT CaMoIe-
peABHraronecs: BUOPAMOHHBIE MJIUTHl ¢ MEXaHMYECKHM MPUBOAOM BO30YAMTENS
KOJICOAHUI OT JIBUTaTeNIsi BHYTPEHHETO CTOPaHWSI.

PydHble BUOpalMOHHBIE TUIMTHI MPUMEHSIOTCS Ha OOBEKTaX ¢ HEOOJIBIINM
00BEMOM paboT B CTECHEHHBIX YCIOBHIX B TOM YHCIIe OOPaTHBIX 3aCHITOK.

CaMopBrKyImuecss BUOpPAIMOHHBIE TIIUTH J(PPEKTUBHO MPUMEHSITH IJIs
YIUIOTHEHUS JOPOKHO-CTPOUTEIBHBIX MAaTEpPHATIOB B HEOOIBIIOM 00BEME pPadoT,
B TPYAHOJOCTYITHBIX MECTax W TaM TJ/Ie HE PallMOHAIBHO HMCIOJb30BAaHUE IPYTHUX
YIUTOTHSFOIIUX CPECTB.
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[ToBepXHOCTh KOHTAKTa BUOPOIUTUT € YIUIOTHAEMBIM MaTepUaIoM IpeICTaBIIs-
eT co00#l TIOCKOCTh. BO3MOXKHOCTB yIUIOTHEHUSI BUOPOIUIUTOM TOTO WJIM HHOTO BUAA
JOPOKHO-CTPOUTEIBHOTO MaTEPHAIIa ONPENEIAETCS €€ MacCcoil (BECOM).

B Hacrosiniee Bpemsi HauOoJblIee paclpOCTPAHEHUE MONTYYHIH BUOPOTUIUTHI
maccort 60...500 xr, c uvacroroil koneOanmii 45...100 I'm, Bo3MymIaromed cu-
joit 5...50 kH u MomHoCTRIO TpUBOA 2,5...8,0 kBT. IluprHa yniaoTHAEMOM MOIOCHI
koseoierces ot 0,4 o 1,0 m.

CamonBuxyIuecss BUOPOIUIUTBHL COCTOSIT M3 pabodeil (OMOpHOMW) TUIMTHI, Ha
KOTOPOH 3aKperieHbl OJIMH WX JBa BUOPOBO30YAMUTENSI KOJIGOAaHUN M yCTaHOBJICHA
Ha YNPYTUX aMOPTHU3aTOPaX OMOpPHAS paMa C MPUBOJAHBIM JBUTATENIEM, COSIUHEHHBIM
¢ BUOPOBO3OYAUTENIEM MPU TOMOILIY KIIMHOPEMEHHOW Mepeaayu.

CamorniepeBHKEHHE BUOPOILIUTHI MPOUCXOIUT 3a CUET TOPU30OHTAILHOM COCTaB-
JSIOLIEN BO3MYIIAIOUIEH CUIIbI B pe3ysbTare CMEIEHHsT BUOPOBO30YIUTENST KPYTOBBIX
KOJIEOAHMI OTHOCHUTENILHO LIEHTpa €€ TSHKECTH (PUCYHOK 9.1) MM HakJIoHa OT BEPTHKAIU
CYMMAapHOW BO3MYILAIOUIEH CHIIbl BAOPOBO30YIUTENS HAIIPABJICHHBIX KOJICOAHHIA.

YcTaHoBKa ONMOPHOM paMbl HA YNPYTUX aMOPTU3ATOpaxX MPEJoXpaHseT JABUTa-
T€JIb U TPAHCMHUCCHIO OT KOJIeOaHuil paboueid MIUTHI.

B xauecTBe ynpyrux aMopTHU3aTOpPOB UCIONb3YIOTCS MPYKUHBI MM PE3HHOME-
TaJUIAYECKHUE DJIEMEHTHI.

i
N
1

a — KpyTOBbIMH; 6 — HAmpaBJICHHBIMH, 6 — MOJUYACTOTHBIMHU; [ — IUIHTa;, 2 — YyNpyTue
aMOPTHU3aTOPbI; 3 — PYKOSITKA YIIPaBIICHHUS; 4 — IBUTATENb, J — ONOpHasA pama; 6 — KIMHOPEMEHHas
niepeiava; 7 — BHOPOBO3OYIUTEIb KPYyTOBBIX KOJIeOaHUH; 8 — BO30YIUTEIh HAIPABIICHHBIX KOJICOaHUI

Pucynok 9.1 — CamoaBuraromuecs: BAOPallMOHHBIC TUIUTHI C KOJICOAaHUSIMH

PexxuMm BUOpPAIIMOHHOTO YIUIOTHEHHUS XapaKTepU3yeTCs aMIUIMTYAOoW KoiieOa-
HUM, 4aCTOTON KOJIEOaHUM, MPOIOIKUTEIHLHOCTEIO BUOPUPOBAHUS (UUCIOM MPOXO-
JI0OB BUOPOTPaMOOBKHU 1O OAHOMY CJIE€AY) U MOIIHOCTbIO HEOOXOAUMOM JIJIsl YIUIOTHE-
Hus Martepuana. OnTumanbHash dYacToTa KoyeOaHWW 3aBUCUT OT  (UBHKO-
MEXaHUYECKUX CBOMCTB U BIAXKHOCTH YILIOTHSIEMOTO MaTepuara.

Cratrdeckuii MOMEHT Macchl Jic0aiaHCcoB omnpeaeseTcs mo hopmyie

3600- P
myly =———, (9.1)
o)
rae m, —mMacca J1e0anaHcoB, KT;
¥, — paauyc BpalleHus LIEHTpa Macc 1e0alaHCcoB, M;
P — Bo3mymatomas cuia, H;
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® — yII0Bas CKOPOCTH BpalIeHus 1e0alancoB, ¢
AMIuuTy1a KosiebaHuit BUOparopa

moly

A= (9.2)

M
m+m,

r1e m — macca BuOparopa, Kr;
m, — Macca IJIUTHI, KT.
B neb6anancHbix BUOpaTOpax HEHANPABIEHHOTO JEUCTBHUS BEKTOP IEHTPOOEK-

HOM cuibl P BpamacTCAa € yrHOBOﬁ CKOpPOCTBIO (0, a IIPOCKIHIO 3TOI'O BCKTOPA HA OCb
X UBMCHACTCA 110 TaPMOHHNYCCKOMY 3aKOHY

P =P-sin(w-t), (9.3)

rae P — Bosmymaromast cuia, H.
AMIIINTYIHOE 3HAYCHNE BO3MYIIAIOLIEH CUIIBI PABHO LEHTPOOEKHOM cuiie

P=m-r-o, 9.4)

riae P — ammmTyaHOE 3HaYCHUE BO3MYIIIAOIICH Crutbl, H;

m — Mmacca JgeOajlaHca, KrT;

I — paauyc BpalleHHs IICHTpa TSKECTH JebanaHca, M;

® — yIJIOBasi CKOPOCTh BPAIEHHUS, C .

Ecnmu BUOpOBO30YyIUTENh 3aKpENUTh HA IIEHTPE pabodeil IIomaaku, TO TMOJTy-
9UM BHOPOTUIMTY (ITOBEPXHOCTHBINM BHOpATOp), TEXHUYECKAs MPOU3BOIUTEIHLHOCTH
KOTOPOTO onpeesnsercs mo Gopmylie

3600

II=F-h ,
t,+1t,

(9.5)

rae Il — npou3BoAMTENBHOCTD YINIOTHEHNS BUOPOILUIUTOM;
F — nomaas koHTakTa BUOPOIUIUTHI ¢ TOBEPXHOCTHIO YIIOTHAEMOTO MaTepUaa;
h — rny6una npopaboTku, M;
t, — IPOAOKATEIBHOCTD BUOPUPOBAHMS HA OJTHOM MECTE, C;

t2 — IPOIJOJLKUTCIIBHOCTD IICPECCTAHOBKU BI/I6pOHJII/ITI>I, C.

Hcnoabn3yemoe 000pyaoBaHue.
Jlnst mpoBeieHus 1aO0OpaTOPHON pabOThl HEOOXOUMBI: SIIIUK C TPYHTOM, IUIOT-
Homep (ynapuuk) JIOPHMMU, subpornmra VP2050Aw.
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1 Cegepa npumenenus. Bubpormra ciayXuT A YIUIOTHEHHUS TPYHTa U UC-
MOJIb3YETCSl B CAJOBOM M JIAHAMIA(QTHOM, MOA3EMHOM, JIOPOKHOM CTPOUTEIHCTBE,
a TAK)KE MPU YKIIAJIKE TPOTYAPHOU IUTUTKH.

2 Kpamkoe onucanue. Bubpornnura npeacTaBisieT co00i MallluHy AJi yIUIOT-
HEHUs TPYyHTAa.

BuOpauusi, Tpedyemas 11l yIIJIOTHEHUS, 00€CIIEUNBAETCS IKCLIEHTPUKOM, HEIO-
JIBIDKHO COEJIMHEHHBIM C IUTUTOM OCHOBaHMs (Tabnumua 9.1, pucyHok 9.2).

JIBurarenb NpuBOJA MPEACTABISAECT COOOM YETHIPEXTAKTHBINM OCH3WHOBBIN JBHIa-
TEJIb, 3aITyCKAETCs MOCPEACTBAM IIHYPOBOI'O CTAPTEPA, BCACHIBAET BO3IYX JUI TOPEHHUS
TOIUIMBA Y€PE3 BO3AYIIHBIN (PUIBTP CyXOro TUIA U UMEET BO3LYLITHOE OXJIaXK/ICHHE.

Tabmuna 9.1 — Texunueckas xapakrepuctuka VP2050Aw

ITapameTp Ennnuna uzmepenus HucnoBoe 3HaUECHUE

LlenTpoOekHas cuia BUOPOILITUTHI kH 20
Yucno konebaHut I'g 98

MUH"| 5800
[Tnomaas 06pabaTeiBaEMOI MOBEPXHOCTH MZ/q 870
[[lupuHa ynioTHEHUA MM 503
HoMuHannHas MOIIHOCTE kBT 3,6
Pabouast macca KT 110
HomunansHOE 9rcio 060pOTOB JBUTATEINS My 3600
3HayeHue BUOpanuu M/c? 3,1

]

e °

1 — nBurarens npuBojAa; 2 — IUIMTa OCHOBAaHME, 3 — SKCIEHTPUK; 4 — 3alllUTa KIMHOBOTO
peMHs; 5 — BoasHOW Oak; 6 — pyKOsSTKa; / — 3aBOJACKas Tabiuuka, § — PyKOSATh YIpaBIICHUS,
9 — BBEIKJIIOYATEIIb IBUTATEIIS

Pucynok 9.2 — KomnonenTtsl BuGpanuonnoii el VP 2050Aw

ITopsinok BeINOJIHEHHS PadOTHI.

1 Ilocne wu3ydyeHHs] TEOPETUYECKOM YacTW, KOHCTPYKUMU BUOPOILIUTHI
VP2050Aw u GezonacHbIX MPUEMOB pabOTHI C PYYHBIMU BUOPOMEXaHU3MAMH POU3-
BECTH YIUIOTHEHUS TPYHTa B TPYHTOBOM EMKOCTH.
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2 IIpowu3BecTy YIUIOTHEHHS M 3aMEpUThH IUIOTHOCTHh IPYHTA B 3aBUCUMOCTH OT
qrciia IPOX0A0B BUOPOIUIUTHI IO OJTHOMY CIIETY.

3 Ilo pe3ynbTaTtaM YIJIOTHEHUS MMOCTPOUTH rpauK 3aBUCUMOCTH TIOTHOCTH Y(C)
OT YHucJa MPOXOJ0B BUOPOIUIUTHI N.

10 JlabGopatopnasi padora Ne 10. HN3yyeHHe KOHCTPYKUHH,
NPUHOUNA JeHCTBUSI M ONpeJaejieHMe OCHOBHBIX IapaMeTpoB
IIHEKOBOI'0 MUTATEJIA

Ilenv pabomwr: n3yuyeHre KOHCTPYKTUBHBIX OCOOCHHOCTEHM, MpUHLIUINA JCH-
CTBHUS IIHEKOBOTO MUTATEJIs; O3HAKOMJICHUE C METOAMKON pacuera MpOU3BOIUTENb-
HOCTH U NMOTPeOIsIeMON MOIIIHOCTH IITHEKOBOTO TUTATES.

O6opynoBanue, npuOOpPbl U MHCTPYMEHTBI: IITHEKOBBIM MUTATENb C IEpe-
MEHHBIM YTIJIOM YCTAHOBKH; CEKYHIOMEpP; TaxOMETp; JIMHEWKa H3MEpUTEeIbHas,
1000 mM; KycOUKHM MaTepuana.

KoHcTpyKTHBHBIE 0COOCHHOCTH M MPUHIIUI ICCTBUSI ITHEKOBOI0 MUTATEJIS.
[ITHekoBbIN TUTATENb (KOHBEWEP) — 3TO YCTPOMUCTBO, HEMPEPHIBHO MEPEMEIIAIOIIEEe
MaTtepuas  TOCPEACTBOM  BpalllalOUIErocss B HEMNOJBM)XHOM  KOXYXe€
(kopryce) BUHTa, Ha3bIBA€MOI0 ITHEKOM (pucyHok 10.1).

1 —anexTpoaBUrarenb; 2 — peaykrop; 3 —IIHEK; 4 — KOpIyC; J—3arpy304HbId MaTpyOoK;
6 — pa3rpy304HBIi MATPyOOK; 7 — YCTPOMCTBO JIsl ©3MEHEHHMSI yTiIa HAaKJIOHa

Pucynok 10.1 — Kunemaruueckast cxeMa BUHTOBOT'O IMUTATENS

[ITHeKOBbIC BUHTOBBIC THTATEIM HAILIN IMHPOKOE MPUMEHCHHE B YCTaHOBKAX,
BBITTOTHAIOMUX (YHKIIMHA TPAHCIIOPTUPOBAHKSI B COUCTAHUN C TEXHOJIOTHUECKUMHU OTIe-
paimsiMi. B 3aBUCHMOCTH OT yIJia HaKJIOHA 3 OCH IIHEKa K TOPU30HTY WX MOJpa3/Ies-
10T Ha ropusoHTaIbHbIE (P =0), momoroHaknonusie (0 <3 <30), KpyTOHAKIOHHBIC
(30 < B < 60), Beptukanbubie (60 <3 <90). BolmyckaloT IIHEKH TUXOXOJHBIE U OBICT-
POXOJIHBIC; CTAIMOHAPHBIE U MepenBwxkHbIe. Kopiyc mHeka u3roTaBiuBalmT U3 TPY-
OBl WJIM JTUCTOBOM CTaJId TOJNIIUHOM 3...5 MM. B TPOMBINIIIEHHOCTH CTPOUTENHHBIX
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MaTEepHUAIOB BCTPEUAIOTCS IIHEKH CIEAYIOIIUX KOHCTPYKLIHIA:

— CBapHble, B KOTOPBIX BaJ IIHEKA W3TOTOBJIEH U3 TPYObl C MPUBAPEHHBIMHU K
Hel nandaMyu 1 BUHTOBOM MOBEPXHOCTHIO 1O JJIMHE TPYOBI (Baa);

— JINTBIE U3 OTOEJIEHHOT'0 YyTyHa C OOJIBIION CONPOTUBIISIEMOCTBIO U3HOCY.

B 3aBHCHMOCTH OT LI€NIEBOTO HA3HAYEHHUSI UTATENS IPEAYCMATPUBAIOT IIHEKU:

— CO CIUIOLIHOW BUHTOBOM MOBEPXHOCTHIO, UCIOJIb3YIOIIUECS ISl IepeMelie-
HUSI MEJIKOKYCKOBBIX M CBIITyYUX MaTEPHUAJIOB;

— JIONACTHBIE, COCTOSIIME U3 YCTAHOBJIEHHBIX HAa Bajly MO BUHTOBOW JIMHUU JIO-
nacTei, KOTOpbIe MPU TPAHCIOPTUPOBKE PHIXJIAT U MEPEMENINBAIOT MaTepra;

— (dacoHHBIE C BBIpE3aMHU [0 HAPY>KHOH KPOMKE BHHTOBOW MOBEPXHOCTH,
npeAHa3HAYCHHBIE JIs1 IEPEMEIICHUS CIEKABIINXCSA Macc.

B kopnyce nutarens yKperieHbl MOAIIMIIHUKHN, HA KOTOPBIE OMUPAETCS Baj
mHeka. Ha koHue Basia, re BOCIPUHUMAIOTCSI OCEBBIE HArpy3KH, BO3HUKAIOIINE IIPU
TPAaHCHIOPTUPOBAHUM MaTepuaia B TOPU3OHTAIBHBIX MHUTATENAX, YCTAHABIMBAOT
YIOPHBIM ¥ paAuaJIbHbIN MOJIIMIIHUKA. B HAKIIOHHBIX MHUTATENSAX 3TOT MOIIIMIIHU-
KOBBII y3€JI BOCHPUHHUMAET €I1€ U COCTaBIIOILYO0 Maccy IIHeka. J[pyroil koner Ba-
Ja ONMPAETCS HA PAIUAIbHbIN NOJIIUITHUK.

Marepuarn, nocTynarouuii uepe3 3arpy304Hblid naTpyook 5 B KOpITyC 4, iepeMe-
[IMBAETCS B HEM IPU MOMOIIM ITHEeKa 3, Bpalllarouierocs noJo0Ho railke BUHTA, yIep-
KUBAEMOI0 OT NPOBOpAaYMBaHus cuiiaMu TpeHus. Cuia TpeHus: MmaTepuana O BHYTPEH-
HIOIO MIOBEPXHOCTh KOPITyCa MUTATENS BOSHUKAET B PE3YJIBTATE IEUCTBUS MHEPLIMOHHBIX
CWJI, BBI3BAaHHBIX BPALICHHEM IIHEKA, 1 MAacChl TPAaHCIOPTHUPYEMOro Marepuana. Eciau
CHWJIA ITPMKATHSI M CBSI3aHHAs C HEM CWJIAa TPEHUS O BHYTPEHHIOK IIOBEPXHOCTH KOpITyca
OyAyT JOCTaTOYHO BEJIMKHU, TO OKPY>KHasi CKOPOCTb YaCTHIl MaTepuajia OyJeT MEHbIIIe
OKPY>KHOM CKOPOCTHM BHUHTOBOW ITOBEPXHOCTH. biiaromapsi pasHOCTH 3THX CKOPOCTEU
MaTepuall HAUHET NEPEMEIATHCS BAOJb KOPITyca MUTATENSL.

OcHoBHBIE pacueTHbIE GOpMYJIbI.

XapakTepHas 0COOCHHOCTh TOPU3OHTAJIbHBIX U TMOJOTOHAKIOHHBIX BUHTOBBIX
TPAHCHOPTEPOB COCTOUT B TOM, YTO YTOJ MOBOPOTa CBOOOAHOW MOBEPXHOCTH CIOS
NepEeMEeIaeMOro MaTepuasia He MPEeBBIIIAET YIoJl €CTECTBEHHOIO0 0TKOCAa MaTepHuala B
JBUKEHUU:

Y, <Y ~0,7Y,, (10.1)

rae  Yi—yroi TOBOpOTa  CBOOOJHOM  TOBEPXHOCTHM  CJIOA  MaTepuana
(cm. pucynok10.1);

Y — yroj eCTeCTBEHHOTO OTKOCa MaTepuaia B JBUKCHUY;

Yo — YroJl eCTECTBEHHOT'O OTKOCa MaTepuaia B rmokoe (tadmuma 10.1).

VY4uThiBas 3TO MOJOKEHHUE, TPOU3BOAUTEILHOCTh IITHEKOBOTO MUTATEIS OIpe-
JENSIOT TIo popmyie

:36007t-(D2—d2)-VT-’Y'C'\|I
4 2

Q (10.2)

rae D — HapyXHBIM JUaMeTp IIHEKa, M;
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d — anameTp Basia UIHEKA, M;

Vv, — TeOpeTuYecKasi CKOpPOCTb TPAHCIOPTHPOBAHU MaTepHalia BIOJb KopIiyca
IIHEeKa, v, =S-1n;

N — YacTOTa BpAleHus IIHEKa, C ;

Y — HAaCBIIHAS UIOTHOCTh MaTepuana, T/M> (cM. Tabmumy 10.1);

¢ — KOd(ppUIMEHT, YUYUTHIBAIONINN TIPOCKAIB3bIBAHUE MaTepuaja OTHOCH-
TEIHHO IITHEKA,

Y — K03 GULHUEHT 3aMoHEHUs KOopIyca nuraress MmarepuaioMm, y = 0,2...0,4.

B mIHEKOBBIX MUTATENAX MaTepUal MMEePEeMEIaeTCsl TOCTyNaTebHO, BIOJIb OCH
ITHEKA, TT03TOMY 3aTpaThl MOITHOCTH Ha TPEOOJICHUE CHUJ TPCHHS U TIEPEMEIICHHSI
MaTepHuayia y TOPU30HTAIBHBIX M MOJIOTOHAKIOHHBIX MTUTATEIeH MEHbIIe, YeM y Bep-
TUKAJIbHBIX U KPYTOHAKIOHHBIX.

Tabnuua 10.1 — Yriisl ecTeCTBEHHOr0 0TKOCA JUIsl Pa3IMYHbIX MaTepHaioB

Koadpduuuent tpenus | Hacwimuas miort-
M Yroi ecTecTBEH- | YTOJ BHYTPEH-
aTepuain MaTepuasa o KOpIyc | HOCTb MaTepuaa,
HOTO OTKOCa HEro TPEeHUus S———— T/
IMecok 30...35 32 0,4 1,65
I'paBwii 40...45 40...45 0,8...1,0 1,5...1,9
[IeOenb 40...45 40...45 0,63 1,8...2,0
['unc 30...35 — 0,65 1,4
N3BecTh 45...50 45...50 - 1,7...1,8
Hement 30...40 30...40 0,65 1,3...1,6
3eMis 30...40 35...40 0,9...1,0 1,2...14
I'muna 40...45 40...45 0,7...0,9 1,0...1,5

Cuily TSOKECTH MarepHualia, HaXOJSIIErocs B KOPIyce IIHEKa, ONMPEAesSIOT
o gopmyiie

2 2
G ™MD —d )4v y-L g (10.3)

rae L — myTh TPaHCIIOPTUPOBAHKS MaTEpUaa, M;
g — YCKOPEHHUE CUIIBI TPEHUS, M/C2.

HopMmanbHast 1 oceBasi COCTaBJISIONINE CHUJIBI TSHKECTH MaTepHaa
R=G:-cosp; P=G-:sing, (10.4)

rae 3 — yros ycTaHOBKH MUTATENS] K TOPU3OHTY.
Cuny TpeHus Matepuaia 0 KOpIyc IHEKa pacCYUTHIBAIOT 1O Gopmyiie

T=R-f. (10.5)

[TpononpHBIE CHUITBI, ISHCTBYIOIIME HA IITHEK, OMPEICIISTIOT CIICYIOMNIM 00pa3oM:
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P+T

_ (D’ —d*)-y-(H+(L-cosp-f))-g

; (10.6)

rne  H — BeicoTa mogbema mMarepuana, M;
f — xoapunment Tpenus matepuana o kopmyc nurareis (cM. Tabauiy10.1).

MOH_IHOCTB IMPHUBOJAAa IIHCKOBOI'O IMUTATCIIA

_k-(P+T)-D,-n-tg(a, +0)
2000m,, ’

N (10.7)

rae  k—xodpduuueHTt, yuuTbIBalOMUA CONPOTUBIICHNE MIPU JABMXKEHUHM MaTepuasa
BHYTpH Kopryca, k =3,5...4;

Do — cpennuii tnamerp mHeka, D =2/3D;

0 — yroJ TpeHus Matepuana o uHek (cM. Tabauiy 10.1);

Nup — KII ] mpuBoa miHekoBoro nuraress, Nop = 0,6...0,85;

0o — YTOJI MOAbEMa BUHTOBOM JIMHUU IITHEKA HA TUAMETP,

33
n-D, 2rn-D’

tgo, = (10.8)

rae S — mar mHeka, M.

ITopsnok BeINOTHEHUs1 padoOThI.

1 M3y4nTh yCTPOUCTBO MUTATEA.

2 HauepTuTh €ro KHHEMAaTUYECKYIO CXEMY.

3 Ompenenuth Ko3(Q(PUIKMEHT NPOCKATB3BIBAHHUS MaTepHaja OTHOCHTEIHHO
[IHEKA B 3aBUCUMOCTH OT yTja yCTAaHOBKHU MUTATENS, IS Yero 3a)uKCUpOBaTh NyTh,
OpOJEIaHHbIA MaTepuajoM B €IMHMILY BPEMEHHM NIpPH COOTBETCTBYIOIIEM Yyrie [3
(mpu B=0, c =1).

c=1-"n (10.9)

Vi

II€  Vn— CKOPOCTh TPAHCIIOPTUPOBAHUS MaTepHaa BAOJIb KOPITyca MUTATeNs, M/C.

4 Paccuutath NMPOU3BOAUTENBHOCTD IIHEKOBOTO MUTATENs MPU COOTBETCTBY-
foux yraax B (10, 20, 30, 40, 50) u moctpouts rpaduk 3aBucumoctu Q = f(p).

5 PaccuuTtaTh nOTpeOHYI0 MOIIHOCTD 3JEKTPOJABUraTEeNsl IPU OJHOM M3 YIJIOB
YCTaHOBKH HTHEKOBOTO MUTATEIIS.

6 Pe3ynbTarhl u13MepeHuil U pacueToB 3aHecTy B Tadiuiry 10.2.
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Tabnuna 10.2 — Pe3yabTaThl 3aMepOB UCIIBITAHUI

B, rpax L, M D, m d, M S, M n, ¢! C Q, /M | N, kBt
0
10
15
20
30
40

11 JlaGopatopnass paGora Ne 11. MH3yuenme ycrpoiicTBa
U onpejesieHre MPOU3BOANTEILHOCTH MOTOPHBIX KATKOB

Ilenv pabompl: w3ydeHWE Ha3HAYCHHUS, OOJACTH TIPUMEHEHHS, OOIIEro
YCTPOMCTBA M pabodvero mpolecca MOTOPHBIX KAaTKOB; BBIUYEPUYMBAHUE KMHEMATHUC-
CKHX CXEM MOTOPHBIX KaTKOB; OMHMCAHWE HA3HAYCHHUS, YCTPONCTBA M TEXHOJIOTHYEC-
CKOTO TIpoIiecca KaTKa; OnpeIesIieHue IKCILTyaTallHOHHON TPOU3BOUTEILHOCTH.

O0mme cBegeHuss 00 yCTpPOWCTBe, TEXHOJOTHYECKOM  Ipouecce
U IPOU3BOAUTEIbHOCTH MOTOPHBIX KaTKOB.

B pabouux opraHax ymjioTHSIOIIMX MAlIMH (MOTOPHBIX KATKOB) UCIOJB3YIOTCS
CJIETyIOIINE OCHOBHBIE CIIOCOOBI: YKaTKa, TpaMOOBaHUE, BHOPUPOBAHUE.

[Ipu ynnoTHEHNH MyTEM YKaTKH IO MOBEPXHOCTH YIUIOTHSAEMOIO CJIOA MEpeKa-
ThIBaeTcsl Bajiell. [loa nelicTBUEM ero CUiIbl TSDKECTHU CIOM maTepuana mnpuoOpeTraeT
OCTAaTOYHYIO JeQopMalirio, KOTOpas M0 Mepe YBEJIUYEHUs MJIOTHOCTU YMEHbBIIIAETCS
U K KOHIly YKaTKH puOInxKaeTcs K Hymo. JlanpHeiliee yBennueHue mioTHOCTA Ma-
TepHrasia MOXKET ObITh JOCTUTHYTO JIMIIIb YBETUYCHUEM HArpy3KH Ha BaJIell.

CyutHocTh BUOPOYIIOTHEHUS CBOJIUTCS K TOMY, 4TO KojeOurorascs ¢ 007b-
IIOM YaCTOTOM Macca cOOOMaeT KHHETHYECKYIO SHEPTHIO YaCTUI[aM MaTepuaia, pac-
MOJIOKEHHBIM B 30HE JICHCTBUS BUOpaTOpa, M MPUBOJUT UX B KOJEOATEIBLHOE COCTOS-
HUe. Pa3Hble 1O KPYMHOCTH M Macc€ YacTHIlbl MOJYYalOT pa3jIUyHbIE YCKOPEHHS,
B3aMMHO MEPEMEIIAIOTCS, U MOPHI MEXY KPYITHBIMU YaCTUIIAMU 3aMOJHIIOTCS 00jiee
MEJKUMU; MPU 3TOM JOCTUTAETCS YBEIUUYEHUE IJIOTHOCTH MaTepuara.

VYIUIOTHEHME MAaTepUaIoB YKAaTKOM IPU YCTPOUCTBE NOPOKHBIX OCHOBAHUU U
HNOKPBITUM OCYILIECTBIISIETCS CaMOXOJHBIMH MOTOPHBIMM KaTKaMH, KOTOPBIE MOTYT
OBITh C TVIAJIKUMH METAJUIMYECKUMU BaJIbIIaMH, BajbllaMUd B BUJE MTHEBMATHUYECKUX
IIMH WIK ¢ KOMOMHUPOBAHHBIMU pabOYUMHU OpraHamu (ITHEBMOKOJIECAMH, TJIaJKUM
BUOPOBAIIBIIOM).

1o ynciy ocel v BaJbLOB Pa3jIMYarOT KaTKU:

— OJIHOOCHBIE OJIHOBAJIBIIOBBIE C IMOJAEPKUBAIOIIMMU BaJibllaMu (KOJECaMU)
uin 0e3 HUX;

— IBYXOCHBIE JIBYXBaJIbIIOBBIE C OJTHUM WJIU JIBYMsI BEyIIIUMU BaJIblIaMU;

— IBYXOCHBIE€ TPEXBAJIbIIOBHIC;

— IBYXOCHBIE€ TPEXBAJIBIIOBBIC C IOMOJIHUTEIBHBIM BaJblIOM MAJIOTO TUAMETPA;
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— TPEXOCHBIE TPEXBAJIBIIOBBIE C OJJHUM WJIA TPEMS BEAYIIMMU BallblIaMHU.

ITo ynenbHOMY TUHEMHOMY JJABJICHUIO KaTKU Pa3/IeIISIOTCS Ha:

— Jerkue ¢ JuHelWHbIM AaBieHueM Mmenee 400 H/cm (Macca—mo 51, morm-
HOCTB — 710 25 KBT);

—cpeanue ¢ nuHeHbiM aaBiaeHueMm 350...600 H/cm (macca —6...10 T, momi-
HOCTh — 25...30 kBT1);

— TsDKenble ¢ auHerHbIM naBieHueM 600 H/cm u Gonee (macca— 10 T, mor-
HOCTh — OoJsiee 35 kBT).

[To mpuHIUITY JEHCTBUA pa3IMYalOT KATKU CTaTUYECKUE, YIJIOTHSIOIIUE MaTe-
pHUa TOJIBKO JIEWCTBHEM COOCTBEHHOTO BecCa, U BHOpAIMOHHBIC, YIJIOTHSIONINE Ma-
TEepHall IEUCTBUEM COOCTBEHHOI'O Beca M TMEPHOJUYECKUX KOJICOAHWM OTHOTO WIIH
HECKOJIBKUX pabodynx opranoB (BaibiloB). CaMOXOHBIE KATKU C TI1aJKUMU BaJIbIIAMU
KJIaCCU(UUUPYIOT TAKXKE MO TUIYy TpaHCMUCCHM (MEXaHW4YecKas, THJIpoMeXaHuye-
CKasi, THIpooObEeMHAs) U IO CUCTEME YIIpaBleHUsl (PyYHOE, TUIPABINYECKOE).

CamoxoHbIe KaTKM Ha THEBMATUYECKUX IIMHAX OOBIYHO BBITIOJIHSIOTCS JIBYX-
OCHBIMU Ha IIMHAX C TJIAJKUM npoTekTopoM. OOI11asi Macca TaKUX KaTKOB HAXOJAUTCS
B mipezenax 15...35 T 1 3aBUCUT OT Macchl UX Oasiacra.

[To ycTaHOBKE KOJIeC Ha OCSX Pa3jIMuyaroT CXEeMY C IIaXMaTHBIM PAaCOJIOKEHU-
eM kosiec (pucyHok 11.1, a), cxemy ¢ psiaHoit (pucyHok 11.1, 6) u cxemy ¢ KOMOWHU-
poBanHOI (pucyHok 11.1, 6) paccraHoBKoO# KoJjiec Ha ocsix. B coBpeMeHHBbIX KaTKax
HamOoJiee paclIpOCTPAHEHO pACIIOJIOKEHUE KOJIEC TI0 CXeMe, IOKa3aHHOM
Ha pucyHke 11.1, a.

a) 0) 6)

et W Sl W To
X J\
Al f: .
I ::_: e

a — maxmarTHasi, 6 — psiHas; 8 — KOMOMHUPOBAHHAS

Pucynok 11.1 — Cxembl yCTaHOBKH KOJIEC [THEBMOKATKOB

CaMoxoaHble KaTKM HAa IMHEBMATUYECKUX IIMHAX TaK K€, KaK U KaTKU C riaj-
KUMH BaJbI[aMH, KIACCH(PUITUPYIOTCS M0 BUIy CUIIOBOM YCTAaHOBKH, TUITY TPAHCMHC-
CHUH, CUCTEME YIIPaBJICHUS U APYTHM MPU3HAKAM.

OCHOBHBIC JTOPOKHBIE MOTOPHBIC KaTKH C TJIAJKAMH BajbIlaMH, MTOJYYUBIITHE
HAMOOJIBIIIEE PACTIPOCTPAHCHHUE TMPHU YILUIOTHCHUH JTOPOYKHBIX OCHOBAaHUH M TOKPHI-
TUH, — TBYXBAJIBIIOBBIC M TPEXBAIBIIOBBIC JIBYXOCHBIC M TPEXOCHBIC KaTKU CTaTHYe-
ckoro aewicTBus (Tabmuma 11.1).
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Ta6muma 11.1 — TexHudeckast XapakKTepUCTHKA CAMOXOTHBIX KATKOB C TJIAJIKFMH BaJTbIIAMHU

Mapka karka AY-47b | 1YV-63A | AY-8B | AY-42A | AY-9B | AVY-49A
Turm kaTka JIByXBaJIbIIOBBII JIByXBaJIbIIOBBII TpexBanbLOBBIN
JIBYXOCHBII JIBYXOCHBII TPEXOCHBII
Tpancmuccus I'uppocratnueckas | I'mapocratuyeckas | ['mapomexanuyeckas
Macca, T
0e3 Oayutacra 6 9 8 10 10,3 11
¢ ObaymmacTom 8 13 13 13 18 18
[[InprHa ynioTHAEMOU MO0~ 1,3 1,6 1,3 1,25...2 1...29 1...29
CBI, M
Yuco Beaylux BalbLOB 1 1 1 2 1 1
Pa3meps! BasbIIoB (1uamerp,
[IMPUHA), M
BEIYIIETO 1,3 1,6 1,6;1,3 | 1.4;1,25]1,6;1,25| 1,6...1,3
CPEIHETO - - - - 1,3; 1,29 1,3
HaIIPABJISIOLLIETO 1;1 1;1 1,3; 1,29 — 1,3; 129 1,3

JIuneitnoe naBnenue Beaymux | 49000 73500 59000 51000 59000 78500
BabloB, H/M

MomntHOCTE nBHUTaTENs, KBT 36,8 55 36,8
CKOpOCTh MepeBIKEHHS, KM/4
nepenaya 1 2,73 0..1,94 | 0..3,25 0.7 0...3,25 | 0..2,35
nepenaya 2 7,85 0..4,32 |0,5...0,26 — 0...526 | 0...5,2
nepenaya 3 — 0...6,55 0...8 - 0..8 0...8

OnHOBaJBIOBbIE KATKU MPUMEHSIOTCA U1l paboT HeOosbmoro oonrema. Ile-
pPEIHNN HAIIPABIIAIOIIMI BaJlell 3TUX KAaTKOB, KaK MPABUJIO0, U3TOTABINBAETCSA pa3pes-
HBIM, COCTOSIIMM M3 JIBYX OJMHAKOBBIX YaCTEH, YTO IMO3BOJLIET KaXXKJAOW YaCTH IIPU
IIOBOPOTAX BPAIATBCSA CO CBOEU CKOPOCTBIO, T. €. YMEHBIIAET CABUIU YIUIOTHIEMOTO
MaTrepurala, COIPOTUBJIEHNE MIOBOPOTY, YIYUIIAET POBHOCTh ITOBEpXHOCTH. [lonBecka
NIEPEAHErO BAJIbLIA BBINOJHEHA TaK, YTO MPU HAE31aX OJHOW CTOPOHOW Ha MPEMT-
CTBHSI 1 HEPOBHOCTH ITOKPBITHUS BaJEL MOYKET HAKIIOHATHCS B BEPTUKAIBHOM IIIOCKO-
ctu Ha yrona go 30...35°.

JIByXBaJIBIIOBBIE JIBYXOCHBIE KATKM MMEIOT BajbLbl OJWHAKOBOW IIMPHUHBI;
B HEKOTOPBIX KOHCTPYKIHUAX 00a Bajblla BHIIOJHSIOT BEIYIIMMH, UYTO YJIydllaeT
Ka4eCTBO YKAaTKH, HO YCIOXHSAET KOHCTpykuuio. I[IpuBox Beamymiero Baibla
(BaJdIbIIOB) OCYILIECTBIISIETCS 3yOUaThIMU, [IEMHBIMU UM PEMEHHBIMU NIepeadamMu.

TpexBanblOBbIE TPEXOCHBIE KATKH BBIMIOJHSAKOTCS KaK C OTHUM, TaK U CO BCEMU
BEIyLIMMH BaJibllaMH. Bajblibl UIMEIOT OJMHAKOBYIO IIUPHUHY U PACIOJIAraroTCs OAUH
3a qpyruM. Ilepennuii (qONOJHUTENBHBIN) U CPETHUNA BAJIBLIBI — YIIPABIISIEMBIE.

JI1s1 OYMCTKH BAJIBLIOB U MPENOXPAHEHUS UX OT HAJMUIIAHWS YIUIOTHIEMOIO Ma-
Tepuajga KaTKu 000pYyIyIoT CKpeOKaMu M CMayHMBAIOIIMMH yCTPOMCTBaMHU. Y TIpaBJe-
HUE T0JIayell CMauMBaIOLIEH KUAKOCTH MPOU3BOJUTCS C padOYero Mecta MOTOPHCTA.

[Ipn ruapoMexaHUYECKON TPAHCMUCCHHM B CUCTEMY NPHUBOAA BEAYIIUX BaJlb-
OB KaTKa BCTPaWBalOT THIpPOTpaHChHOpMATOp, HAIMYUE KOTOPOro 0OECIeyurBaeT
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IJIAaBHOCTh PEBEPCUPOBAHMUS JIBHXKEHUS, MOCTOSHCTBO PEXMMa padOThl JBUTATENS,
COKpaAILlaeT YUCIIO CTYNEHEN KOpoOKHU nepeaayd u o0Jaerdyaer ynpaBJiIeHUE KaTKOM.

I'unpaBnuyeckuid npuBoj (0ObEMHas TMAPOTPAHCMUCCHS) MO3BOJSET 3HAUU-
TEIbHO YNPOCTUTHh MPHUBOJ BEAYLIUMX BaJbI[OB KaTKa, OTKA3aThCsl OT KOPOOKHU Iepe-
nad, nuddepeninana, pesepca.

Camoxo/iHble BUOpAlMOHHBIC KATKU JJIA YIUIOTHEHHUS JOPOKHBIX MOKPBITHI
U3TOTOBJISIOT MPEUMYIIIECTBEHHO JIBYXBAJIBI[OBBIMH. JTOT KAaTOK OTJIMYAETCS OT ca-
MOXOJHOTO MOTOPHOT'O CTaTUYECKOTO KaTKa HaJIu4YheM BUOpaTopa HEeHaAlpaBiIeHHOTO
neicTBUs (YCTaHOBJIEH B 3aJIHEM BEIyIlleM Bajiblie), MEXaHU3Ma MPUBOIA BUOpaTopa
(BBITMOJTHEH B BUJIE KIIMHOPEMEHHOM Mepeadn) U ynpyrou moaBecKu BUOpoBaibila Ha
PE3MHOMETATUIMYECKUX aMOPTU3ATOPaXx.

CymiecTByronye kaTku uMeroT yactoty konebanuit 30...70 ' u Bo3MyIiaro-
myto cuny 1o 80 kH (mocnmenHioro BbiOuparoT B mpenenax P =(4...6) - Gk,
rie Gk —cuia TsDKeCTH KoJieOmrommxcss dacted karka, H). PabGoume ckopoctu
BUOPOKAaTKOB Ha3HA4al0TCs 00bIYHO B mpenenax 1,2...2,2 km/4. [Ipu yrmiotHeHun ac-
($anbTOOETOHHBIX CMeECel MepBbIE OJMH — JIBA MPOX0Ja PEKOMEHAYETCS BBIMOIHSATH C
BBIKJIIOUYEHHBIM BUOPATOPOM.

CaMoOxo/IHbI€ KaTKH Ha IMHEBMATHYECKUX IIMHAX MPU YIUIOTHEHUH ac(anbTo-
O0eTOHHBIX cMecel O6osee YPGEeKTUBHBI U TPOU3BOAUTEIBHBI, YEM KATKH C TJIAJKUMHU
METANIMYECKUMH BaJIbLIAMH, TIPEK]IE BCErO MOTOMY, YTO IIPU OJMHAKOBON CKOPOCTH
JBUKEHUSI >KECTKOrOo Bajblla M IMHEBMATHYECKOW IIMHBI YIUIOTHAEMBIA MaTepuail
HaXOAUTCS B HANPSHKEHHOM COCTOSIHUU OoJiee MPOAOIKUTENbHOE BpeMs IIpu padoTe
muHbL. Ce10BaTeNbHO, MIPU MPOYUX PABHBIX YCIOBUSX TPeOyemMoe YHCIIO MPOXOI0B
KAaTKa Ha MHEBMATUYECKHUX IMHAX MEHBIIE YUCia MIPOXOAOB KAaTKa C IIaAKUMHU Me-
TaJUIMYECKUMU BaJIbI[aMHU.

OtpurarensHbIM (HPaKTOPOM TpU pabOTe KaTKOB Ha THEBMATHUECKUX ITMHAX SIBJISI-
€TCs HEI0CTaTOYHAs! POBHOCTH ITOBEPXHOCTH B MPOJOIBHOM H MONIEPEYHOM HAIPABIICHHU-
ax. [ToaToMy OKOHYATENBHBIE MPOXOIBI MPU YIUIOTHEHHUH ac(aTbTOOETOHHBIX CMecen
JIOJKHBI BBITIOHATHCS KaTKaMU C TJIAAKUMH METAUTMUECKUMU BaJTbIIAMH.

JIis mosty4eHus: MaKCUMallbHOM MPOU3BOJUTENBHOCTH U POBHOTO CJIOS YILJIOT-
HseMOl ac(anbTOOETOHHON CMECH KaTOK C MHEBMOIIMHAMU Ha MEPBBIX MPOXOJax
JOJDKEH UMETh CKOPOCTH 2...3 KM/4, Ha OCTAIBHBIX — §...9 KM/4.

Haubonee »¢ddexTtuBHO coueTaHne MHEBMOKOJEC C TJIaJKUM BUOPAIIMOHHBIM
BaJIbIIOM, MIPUYEM BHUOpOBAJICI] pACIOjaraloT Cliepeau, a BeAyllue MHEBMOKOJeca —
c3aau. Pama BeINONHSAETCS IIAPHUPHO COWICHEHHOW; Ha 3aIHEN MOJIypaMe YCTaHaB-
JMBAIOTCS IBUTATETh M KAOMHA MAIIMHUCTA.

DKCIUTyaTallMOHHYIO MPOU3BOAUTEIBHOCTh CAMOXOJHBIX KaTKOB OIPEIEISIOT
o gopmyiie

_1000(B—-a)-v,

) ’
n

(11.1)

rae B — mmpuHa ykaTeiBaeMoOM ITOJIOCHL, M;
a — pa3Mep NePEKPBITUS Mpeapaynero npoxoaa, a = 0,2...0,25 m;
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Vep — CPEIHSISI CKOPOCTD JBUKCHHSI KaTKa, KM/4;

n — HeOOXOAMMOE YHCIIO TTPOXOJ0B KaTka (TpH YIUIOTHEHUH achambrobeToHa
n = 25...30, me6eHouHbIX MOKpbITU — n = 40...60).

CpenHsas CKOpOCTh KaTKa

L
Vo =" (11.2)
t +t
cp peB

rae L — nnuna ykarsiBaemoi nosocsl, M L = 20...25;

tep — CpeHee BpeMs IBMKEHUS KaTKa 3a OJUH IIPOXO/, C;

tpes — BPEMSI PEBEPCUPOBAHUS KATKA, C tpes = 1...2.

IopsiioK BbINOJIHEHUS PadoThI.

1 3y4uTh yCTPOMCTBO MOTOPHOT'O KaTKa coriacHo Tabnuie 11.2.

2 HauepTuTh €ro KHHEMAaTHYECKYIO CXEMY.

3 PaccuuTaTh NpOU3BOIUTEIHLHOCTh MOTOPHOTO KaTKa.

4 TIpoaHanu3upoBaTh PE3yJIbTaThI U CAEIATh BHIBO/IBI.

Ta6muma 11.2 — BapuanTs! 3axanust

Bapuant
[Tapamerpsl
1 2 3 4 5 6

Mapka KaTka IIV-476 | 1V-63 JIY-8B TIV-42A | JTV-9B TIY-49A
YnnorHseMsli I'paBwuii | Hlebens | Achansroberon | I'paBuii | [llebens | AchanbrobeTon
Marepua
[[upuna ynioTHs- 6 7 7,5 8 10 12
e€MOl moiockH B, M
Yucno npoxo/10B 1o 30 35 25 40 25 20
OJTHOMY MECTY 1
CKopocTh ABUXKeE- 2,73 1,94 3,25 7 3,25 2,35
HUS KaTKa v, KM/4

12 JlaGopatopnas paGora Ne 12. IloxGop oOGopynoBanus
JJ151 THEBMOTPAHCIIOPTHUPOBAHUS OETOHHOM CMecH

Ilenvy pabomwr: w3yyeHue yCTpOWCTBA ©  pabOTHl  yCTAHOBKU  JIsSt
TPAHCHIOPTUPOBAHUS OETOHHOM CMECH; OIpeeICHHEe OCHOBHBIX IapaMeTpoB
YCTaHOBKH JIsl THEBMATUYECKOTO TPAHCTIOPTUPOBAHUS OETOHHOM cMecH 10 TpyOaMm.

OO01ue cBegeHus.

B crpoutenscTBe momyyaroT Bce 0oJiee MIUPOKOe MPUMEHEHUE CTIOCOObI TTHEBMa-
TUYECKOTO TPAHCIIOPTUPOBAHUS OCTOHHOW CMECH IO TPYOOIPOBOAaM. ITO OOBICHICTCS
BO3MOKHOCTBIO JIOCTABKU B TPYAHOAOCTYITHBIC MECTa MaTepHUajioB 0e3 moTeph u 0e3 3a-
TPSI3HEHUST OKPYKAIOIIEH Cpellbl, HaJe)KHOCTBIO, COXPAHHOCTBIO, TIPOCTOTOM yIIpaBIIe-
HUS IIPOIIECCOM M OJTarONPHATHBIME YCJIOBHSMH JJIs1 €T0 aBTOMATH3aIUH.
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TpancnopTUpoOBaHHE MOJBHKHBIX OCTOHHBIX CMECEH OCYIIECTBIISIIOT C IIOMO-
IIbI0 PACTBOPOHACOCOB, a TAK)KE KAMEPHBIX ITHEBMOHarHerarenen. KamepHsie 1mHeBs-
MOHArHeTaTeau MPeACTaBlIAI0T cOoOOM CBapHOU pe3epByap TpyLIEBUAHOU (QOpPMBI,
VMEIOIINM B BEPTUKAJIBHON 4aCTU T€PMETUYECKUIN 3aTBOP, 4 B HUKHEN — TOPJIOBUHY
JUIsl uCTeueHus cmecu (pucyHok 12.1).

OreuecTBEHHBIE MOJENM KAMEPHBIX ITHEBMOHArHeTaTelIed MMEIT MOoJa-
gy 3...20 M*/4, BMecTHMOCTH HanopHoro pesepsyapa 0,35...3 m> u pabouee napie-
Hue 0,4...0,7 MIla. OHu 1103BOJISIFOT OAABATh CMECh MO TOPU3OHTAIN IPUMEPHO HA
150 M 1 mo Beptukanu 1040 M. {1 MHEBMOHArHerarejael XapakTepHa BbICOKas
CKOPOCTh JIBMKEHHUs cMmecH; oHa coctapiseT 0,1...0,3 M/c, a B MOMEHT BBITaJIKHBA-
HUsg u3 OeroHoBosa jmocturaer 10...15 m/c, mosToMy IS TalleHUS KUHETHYECCKON
SHEPIruM NOTOKA CMECH MPUMEHSIOTCS HACA/IKU — KOHIIEBbIE TACUTEIH.

1 — xommpeccop, 2—pecusep; 3 —OeTOHOCMECUTENb; 4 — HarHeTarenb; 5 — OETOHOBOZ;
6 — npueMHbII OyHKep

Pucynok 12.1 — Cxema nHEBMOHArHeTaJIbHOW yCTaHOBKU

Ilopsiok BHINOJTHEHUST PadOTHI.

N3yuuTh KOHCTPYKIUIO U IPUHITUI ACUCTBUS THEBMOHATHETATEIIA.
Onpenenurs:

— muamMeTp OeToHOBOaA B;

— 00beMbl HarHeTaTess (MOoJIe3HbIN U reoMeTpuueckuit) Vy u Vur;
— obmryro qymHy 6eToHOoBOAA L;

— CPEHIOI0 CKOPOCTh JBUKEHUSI OeToHa V cp;

— (haKTHUYECKYIO TIPOU3BOIUTEILHOCTh YCTAaHOBKH [1;

— THII 0ETOHOCMECHTEIIS,

— 00bem pecuBepa Vp;

— pacxo/ C’KaToro Bo3nyxa A;

— TUI KOMITPECCOPA;

— 00beM IpueMHOT0 OyHKepa V.

JlanHble 1151 pacuera npuBeAeHbI B Tadmie 12.1.
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Tabnuna 12.1 — BapuanTsl 3a1aHnii ¢ UCXOIHBIMU JaHHBIMHU

3aja"Has Ipou3-

Kpyn-

Jnuna ropuson-

BOJINTCIBHOCTE HOCTE [TonBrx- TaJIbHOTO BeicoTa JlaBnenue
Bapuanr HCTaHOBKH o6y | HOCTP Oerona | ydacTka O6eTo- | ToabeMa BO3/yXa
y T v/ 131 MM S, cm HOBOJA H, M P, MIla
’ ’ I, M
1 6 45 10 90 30 0,32
2 7 50 12 80 35 0,3
3 14 60 10 75 40 0,35
4 24 65 6 60 30 0.4
1 3 5 6 7
5 50 100 35 0,32
6 15 60 60 40 0,37
7 45 14 70 36 0,28
8 9 50 10 80 32 0,38
9 18 60 6 100 30 0,38

MeTtoauka pacyera NIHEBMOYCTAHOBKH.
1 BayTpenHnuii pazmep 0eToHOBO/Ia B mpHHUMAIOT B 3aBUCUMOCTH OT pa3Mepa
HanOOJbIINX KycKoB 11e0Hs D, yto6sr D > 3d.
2 Ilone3uplii 00bEM HarHetaresass WM O0bEM TPAHCHOPTUPYEMOM MOpIUU VH,
reOMETpUYECKU 00beM HarHeraTens: Vur onpenenstor no radmuue 12.2.

Tabmuna 12.2 — Texauyeckast XapaKTEpPUCTHKA YCTAHOBKU

Monenb IMHCBMOYCTAaHOBKHA

OcHOBHbIE TapaMeETPbI

250 300 400 500 800
O0BeM HarHeTaTeNs MOJE3HbIA VH, 1 250 300 400 500 800
OO0BeM HarHeTaTelNsi TeOMETPUICCKUN VHr, T 300 450 600 620 1000
ITpou3BOAUTENBHOCTD NIPU JJIUTEIILHOCTH 7,5 9 12 15 24
IMKJIa 2 MHH, M>/9
BcnomorarensHoe Bpemst Tscr, © 30 35 40 45 50

3 OO0uryro aMHy OETOHOBOJIA ONPENETSIOT Kak CyMMy 3afaHHbIx / 1 H:
L=/+H. (12.1)

4 CpenHioro CKOpOCTh Vcp PaCCUMTHIBAIOT B 3aBUCMMOCTU OT 3aJaHHOMW I0-
JIBWKHOCTH OeToHa S, pabodero maBiCHHS CXKAaTOro BO3AyXa B Haraerareine P
U HaliieHHoro Vy, obmieit ninuuel L u auamerpa Q o dhopmye

Trac

V., =25k, -k, -k, -k, -k,

k  — xoaduimeHT BiInsHUS TOABHKHOCTH OeToHa (Tabnuna 12.3);

(12.2)
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k, — koaddunment BrusHus ooGbeMa noprmu 6eTona (tadnuna 12.4);

k, — koo duunenT BiusHus JUIHHBI TpyOonpoBoaa (Tadbauma 12.5);
k, — koo dunuenT BnusHus naBiIeHUS Bo3ayxa (Tabuuua 12.6);

k  — xoaduuuent Biusiaus quamerpa (tadnuma 12.7).

Tabmuna 12.3 — 3aBucumocts K03QduIeHTa BIUsSHUSA Ks OT mOABMKHOCTH OeToHa S

S, cMm

6

8

10

12

14

ks

0,82

0,91

1,0

1,09

1,13

Tabmuma 12.4 — 3aBucumocTs k03 duiienTa Biussaus o0beMa kv oT 00beMa HarueTarens Vi

Vu, 1 200 250 300 400 500 800
kv 0,82 0,91 1,0 1,09 1,13 0,35
Tabmuma 12.5 — 3aBucuMocTs K03 GUIIMEHTa BIUSHUAS JJIMHBI TPYOONPOBOAa KL OT IJTUHBI
TpyOompoBona L
L,m 42 73,4 100 127 150 160
ke 77 10, 1,2 1,4 1,57 1,64

Tabmuma 12.6 — 3aBucuMocTh Kod(huIMEHTa BIUSHUS JABJICHHS CHKATOro BO3ayxa Kp
oT pabouero naBieHus P

P, MIla 0,2 0,23 0,25 0,3 0,35 0,37 0,4

kp 0,82 1 1,15 1,49 1,83 1,92 2,0
Tabmuma 12.7 — 3aBucumocts ko3 duiveHTa BIUSHUS AuaMmeTpa Kd OT Auamerpa

TpyOompoBoaa D

D, mm 100 150 180 203

kd 0,55 1 1,3 1,47

5 ®akTUUYECKYIO0 MPOU3BOAUTEIBHOCTh YCTAHOBKY JIJISl IAHHBIX YCIIOBUM OIpe-
JENSIoT 1o popmyiie

3,6V,

L
+
V Q

cp

M= K (12.3)

B

K, — ko3¢ dunmeHT ucnonbp3oBaHus ycTaHOBKH 1o Bpemenu, K; = 0,85...0,95.

Ecnu dakrtrueckas mpou3BOAUTENIBHOCTh YCTAHOBKH TOJy4aeTCs MEHBIIE 3a-
TAHHOM, TO HY>KHO U3 TaOnuipl 12.2 npuHsITh 00abIIHI 00beM VH U clenaTh nepe-
pacuer, HauuHas C IMyHKTa 4.

6 BriOupator 6eToHOCMECUTENH TI0 Vi
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7 O0beM pecuBepa V, JUIA 33/IaHHBIX YCJIOBUM M HOPMAJILHOIO JABJIECHHUSA
P = 0,6 MIla paccuutbiBatoT 1o ¢hopmyiie
V, =12V, +0,85D*-L, (12.4)
rae V. —reoMeTpuuecKuii 00beM, M;
D — BHyTpeHHUI TuameTp OETOHOBOIA, M;
L — makcumanbHas (001mas) ayimaa 6€TOHOBOA, M.

8 Pacxon BO3/1yXa Ha TPAHCIOPTHPOBaHKME | M> GETOHA B 3aJaHHBIX YCIOBUIX
HaxXoJsT Mo Gopmyrie

_(P—P,) (085D’ -L+V,,)
V 9

H

A (12.5)

rae P —3amanHoe paGodyee naBiieHHE CKATOro Bo3ayxa B HarHeTaTene, Mlla;
P, — JaBJIE€HHE B KOHIIE IIMKIIA.
Ipu Vu=0,25...04™ Pxou=0,15MIla, mpu Vu = 0,5...0,8m°
Pxoun=0,17 MlIla.
9 Jlna mogbopa TUma KOMIIpeccopa OMpeessioT €ro MPOU3BOAUTEILHOCTD 1O
dbopmyiie
A

I
“ 60

(12.6)

b

rae A — pacxoj cKaToro Bo3ayxa Ha TpaHcrnopTuposanue 1 M> GeTOHHOM cMecH;
I1 — meiicTBUTENLHAS IPOU3BOJUTENLHOCTD YCTAHOBKH, M>/4.

Conep:xanue oTuyera.
B oTdere momKkHBI OBITH MPEICTABIEHBI CXEMa YCTAaHOBKH, HEOOXOAMMbBIE pac-
YEThI U BBIBOJBI.
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