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2. PE3VJIBTATBI OCBOEHUA ITPO®ECCHUOHAJIbBHOT'O MOAYJIA

PesynpTaTom ocBoeHUs MpodhecCHOHATBHOTO MOTYJIS SIBJIIETCS OBJIAJICHUE
oOyyaromu-mMucs BUaoM npodeccuonanbHou aestenpbHoctu (BII): Texuuueckoe
00CITy>KUBaHUE U PEMOHT OIbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JIOPOKHBIX
MAaIIH 1 000pyI0BaHMS B CTAIIMOHAPHBIX MACTEPCKUX U HA MECTE BBIMOJIHEHUS
pabot, B Tom uncie npopeccuonanb-HeiMu (I1K) u o6mumu (OK), ykazanHsiMu B
®I'OC no cneunanbHocTH 23.02.04 TexHU-UecKas IKCILTyaTalus MOIbEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIIMH U 000PYI0BaHUA (ITO OTPACIISIM),
B ToM yucie npopeccuonansueiMu (I1K) u 06mmmu (OK) xomnereHuusaMu:

Kog HaumeHoBaHue pe3yabTaTa 00yueHuUst

IIK 1.1 | O6ecneunBaTh 6€30MMaCHOCTH ABMKCHHSI TPAHCIIOPTHBIX CPEJICTB MPH IIPOU3BOJICTBE PabOT

I[IK 1.2 | O6ecneunBaTh 6€30MMaCHOE M KAUECTBEHHOE BRITIOJIHEHHE PAOOT MPH UCIIOIE30BAHHH ITOAHEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX, IOPOKHBIX MAIIUH U MEXaHU3MOB

[IK 1.3 | Bemoanusats TpeOoBaHUS HOPMAaTUBHO-TEXHUUECKOH TOKYMEHTAIIUH 110 OpraHU3alluH dKCILTyaTaliu
MAaIllUH NIPU CTPOUTENBCTBE, COACPKAHUK M PEMOHTE JIOPOT

[IK 2.1 | BeImosnHATE perjiaMeHTHbIE paboThl IO TEXHUYECKOMY 00CTYKUBAHUIO U PEMOHTY MOIBEMHO-
TpancnoptHeix, C/IM u 060pyn0BaHUs B COOTBETCTBHH C TPEOOBAHUSIMH TEXHOIOTUICCKUX
MIPOLIECCOB

[IK 2.2 | KoHTpomupoBaTh Ka4eCTBO BBHIIOTHEHHS PabOT M0 TEXHHYECKOMY OOCITY)KHBaHUIO U PEMOHTY
M0JTbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIMH U 000PYAOBaHHSI.

[IK2.3 | Onpenensts TEXHUYECKOE COCTOSIHUE CUCTEM M MEXaHU3MOB MO/ TpaHcopTHBIX, C[AM u

000pyAOBaHMS C HCIIOJIH30BAHMEM COBPEMEHHBIX CPEACTB IMarHOCTHKH.
[IK2.4 | Bectu y4eTHO-OTYETHYIO JOKYMEHTAIHIO MO TEXHUIECKOMY OOCITY>KHBaHUIO U PEMOHTY MOJbEMHO-
TPaHCIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIIMH U 000pYyIOBaHUS

K 3.3 | CoctaBisiTh 1 0OOPMIISITE TEXHUYECKYIO i OTYETHYIO JJOKYMEHTAIUIO O paboTe peMOHTHO-
MEXaHMYECKOI0 OTAEIEHUS CTPYKTYPHOI'O MOAPA3ACICHUS.

[IK3.4. | YyacTBOBaTh B MOATOTOBKE TOKYMEHTALUH AJIs TULICH3UPOBAaHUS IPOU3BOJCTBEHHOM AESTEIBHOCTU
CTPYKTYPHOTO NOJIpa3/ieleHus

I[IK 3.5 | Onpenensats NOTPEOHOCTD CTPYKTYPHOTO TTOPA3ACIECHHUS B SKCILTYaTAIlMOHHBIX M PEMOHTHBIX
Marepuaiax i odecredeH s HKCIUTyaTallii MallliH ¥ MEXaHU3MOB

OK'1 | BeiOupats criocoObI perieHus 3a1a4 npodeccHoHaIbHOM AesITeIbHOCTH, IPUMEHUTENIBHO K
pa3InYHBIM KOHTEKCTaM

OK 2 | OcyuiecTBIsITh MOKUCK, aHATH3 U HHTEPIIPETAIHI0 HHPOpMAaIH, HeOOXO0AUMOM JIJIs BBITOJIHEHHS
3a1a4 npoecCHOHaIbHOM AesITeIbHOCTH

OK'3 | nanuposats u peannsoBbBaTh COGCTBEHHOE NPO(ECCHOHANBHOE H INYHOCTHOE PA3BHTHE.

OK 4 | PaboTath B KOJJIEKTHBE ¥ KOMaH[e, 3pPEeKTHBHO B3aMMOJEHCTBOBATE C KOJUIETaMH, PYKOBOACTBOM,
KJIMEHTaMH.

OK'5 OcymIecTBIATh YCTHYIO M TUCHbMEHHYI0 KOMMYHHUKAITMIO Ha TOCY/TapCTBEHHOM s13bIke Poccuiickoit
Denepanyy ¢ yaeToM 0COOCHHOCTEH COLMAIBHOTO M KyJIBTYPHOTO KOHTEKCTA.

OK 6 | IlposiBIATh TpakKJaHCKO-TATPUOTHIECKYIO TO3UITHIO, JEMOHCTPUPOBATh OCO3HAHHOE MOBEICHUE Ha
OCHOBE TPAJMIIMOHHBIX O0IIIeUeI0BEYECKIX [IEHHOCTEH;

NPUMEHSTh CTaHAAPThl AaHTUKOPPYIIIMOHHOTO MTOBECHUS;

OK 7 | ConelicTBOBaTh COXpaHEHHUIO OKPYKAIOLIEH Cpeaibl, pecypcocOepekeHunto, 3pHeKTUBHO JeiCTBOBATh
B UPE3BBIYANHBIX CUTYAIIHSIX.

OK 8 | Ucnonb3oBath cpeacTBa PU3MIECKON KYIBTYPHI JIJISl COXpaHEHHS U YKPETUICHUS 3I0pOBbS B TIpoIlecce
npodecCHOHAIBHON AEATENbHOCTH U MOIepKaHre HEOOXOAMMOTO YPOBHS (PU3HMUECKON
MTOJITOTOBJIEHHOCTH.

OK'9 | Pcnonssosars nHGOPMaIIMOHHbBIE TEXHOJIOTHH B MPOYECCHOHATBHOM AEATEILHOCTH

OK'10 | TTonp3oBatses npoQecCHOHATFHON TOKYMEHTAIel Ha TOCYAapCTBEHHOM M HHOCTPAHHOM SI3bIKaXx.
OK 11

Hcrnonp30BaTh 3HaHUS 110 (PMHAHCOBOM IPaMOTHOCTH, IJIAHUPOBATH MPEANPUHUMATEIHCKYIO
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ITeom 11 3a8a9H BOCIIHTATEJIBHOI PAGOTHI B PAMKAX YUeOHOIT
JUCHHTILTHHEBL, A TAKXKEe JHYHOCTHBIE Pe3VIbTATHI

Koa MIHOCTHBIX
pPe3vIbTATOR B
COOTBETCTBHH C

padoueil DporpaMMoil
BOCTIHTAHHA

Co6mroaTh HOPMBI OPaBOMOPSAAKA. CIEJ0BAThH HAcalIaM TpPaKIaHCKOTO
obmecTBa, ofecneuyeHHd Ge€30MacHOCTH, IIpaB H CBO0O rpaxaaH PoccHH.
BEITE JTOANBHBEIM K YCTAHOBKAM H IIPOABIEHHIM IIpelacTaBHTeleH
CYOKYIBTYP. QTIHYAKIIHH HX OT TPYHI € JeCTPYKTHBHBIM H JE¢BHAHTHBIM
noBeJdeHHEM. JIeMOHCTPHPOBATE HENPHATHE H MpeIyIIpeXIaTs COMHAIBHO
OIIACHOE TIOBEJIEHHE OKPYKAIOIMIHX.

TIpoARIATE H AEMOHCTPHPOBATH YBa)KeHHE K JTIOOAM TPYJda, OCO3HABATH
HEHHOCTE COGCTBEHHOTO Tpyaa. CTpeMHTECA K QOPMHPOBAHHIO B CETEBOH
cpene IMHYHOCTHO H INPOQeCcCHOHATFHOTO KOHCTPYKTHBHOIO «ITH(POBOTO
cIena.

HpCI)IBJI)I’[B YBaXXCHHC K JIFOOAM CTAapHICTrO IIOKOJIICHHA H T'OTOBHOCTE K
YUIaCcTHE B COIMHATRFHOH IMOOIOEPXKKS H BOTTOHTECPCKHX IBHKCHIIAXN.

Oco3HaBaTk NPHOPHTIESTHYK LIEHHOCTE JIHYHOCTH YelIOBEKa: YBaXKaTh
COOCTBEHHYI H UYXKYK YVHHKAIBHOCTE B Pa3IHYHBIX cHIyarHax. BO BCEX
dopmax H BHIaX OeATSILHOCTH.

3a00THTBCA © 3allHTE OKpY:KarolleH cpelbl. COOCTBEHHOH H YYXOH
0€30IIacCHOCTH, B TOM YHCIIE TH(POBOH.

JIP 10

TIposABIATE yBa)KEHHE K JCTETHUECKHM IIEHHOCTAM, 00TagaTh OCHOBAMH
3CTETHYSCKOH KYIBTYPEL

JIP 11




M/IK 01.01 OcHOBBI CTPOUTEIBLCTBA, PEMOHTA M COAEPKAHUS ABTOMOOMIBHBIX M JKeJIe3HBIX
aAopor

JlabopaTopnasi paGotra Ne 1. HMcciaenoBanue padouero npouecca meKoBoit
APOOHIKH

eab padoThI:

— 3aKpenHuThb TEOPETHUYECKUX 3HAHUK 10 TEOpUu JpOOJCHHUS KaMEHHBIX
MaTepHaoB,;

— TIONYYUTh HABBIKM TEOPETHUYECKOrO pacueTa OCHOBHBIX I[apaMeTpoB
JIPOOMIIKK COTIIaCHO BapuaHTaM 3adanus (Tadnuma 1.1);

— TPAaKTHUYECKU ONPENeNUTh YCWIHA JpOOJIeHHs, CTENeHb ApoOIeHHUS,
MIPOU3BOUTENBHOCTH IPOOMIIKH U MTOTPEOIIIEMYIO MOIITHOCTbD.

Taomuua 1.1 — Ucxoanele JaHHbIE

Bapuant Dy, MM dcp, MM Marepuain o, Mlla E, 10° MIla
1 200 70 Mpanmop 120...140 565...700
2 180 75 MsecTiax 40...60 350...500

MIATKHUN
3 160 60 I'paur 180...200 600...700
MeHKO3epH.
4 140 70 I'pannt 120...140 | 515...700
KpPYIHO3€pH.
5 120 30 Ksapi 180...200 600...700
6 100 40 Ilecuanuk 50...80 340...500
7 80 30 Tlnabas 190...250 612...780
8 60 30 TlonoMHT 50...80 340...500
9 180 40 BasansT 200...300 660...970
10 140 40 Tlopdup 150...270 630...800
11 160 40 Craner 25...40 110...1900
12 100 40 Mspecthik 100...120 350...500
HpOLIHLII/I

Teoperuuyeckasi 4acTh

K ocHOBHBIM mapaMeTpaM WIEKOBBIX APOOMIIOK OTHOCST Yroj 3axBaTa «
MEXy HETIOJBMKHOM ¥ MOBMYKHOM APOOSIIIIUMHU IUIMTAMHU, caMasi BBITOHAS 4acTOTa
BPAILCHHS SKCLCHTPUKOBOIO Banma 71, C '; HPOM3BOAUTEIBHOCTh APOOHIKH Q, M/d;
TpebyeMasi MOIITHOCTh JiBurarens P, kBT.

O6bemuas rumnote3a KupnuyeBa-Kuka ocHoBaHa Ha wu3BecTHOW dopmylie
TEOPHUH YIPYTOCTH, Aarolel a0COMIOTHYIO BeTuYuHy padbothl Aedopmaruu A, MJIx:

2 2 2 2
2-E 12-E ’




rie ou E—Tpenen MPOYHOCTA ¢ MOAYJAb  YIOPYTrOCTH  JPOOHUMOTO
martepuana, MIla (cMm. Tabmuity 1.1);
D p — cpenHeB3BELICHHBIN pa3Mep MaTepuala 10 IpOoOJIeHHUS, M;

dp — CPETHEB3BEIICHHBIN Pa3MeEP BBIXOAHOTO MaTepHaa, M ;

b — mmpuHa kamepsl ApoOiaeHus, M (pucyHok 1.1).
Ycumme npobnenus F, kH onpenensercs mo dhopmye:

F==4 (1.2)

2-A
SO

rac SO — X004 HOI[BH)KHOﬁ IICKKU B MCCTC IIPUIIOKCHH CUJIBL F, MM.

Pucynok 1.1 — Pacuetnas cxema AJis ONpeIesIeHUs] ONBITHOTO 3HAYCHUS YCHIIUS APOOIICHUS

Hcnoab3yemoe 060pyaoBanue, NpudOpPbI H MATEPHAJIbI

JlabGopaTopHbIil CTeH BBIMOJHEH Ha 0asze miekoBol Apoomiku CM—-165 co
CJIOKHBIM JIBU)KEHUEM ILEKH.

OcHOBOU ApOOWJIKM SBJISIETCS CTaHWHA 1, HAa KOTOPOM B POJMKOBBIX
MOAIIMITHUKAX YCTAHOBJIEH OJKCIEHTPUKOBBIA Ban 2. Ha oaHOM KOHLE Bana
PacIoio’KeH MaxXOBHK, a Ha MPOTUBOIOJIOKHOM — IIKUB. B cpenHeil yactu Bana
KpemsT TMOJBWXHYIO IeKy 3. BHyTpeHHHE OOKOBbIE TOBEPXHOCTH CTAHUHBI
3allMIIeHbl OT u3HamuBaHus. C TMOMOIIBI KIMHBEB HAa CTAaHUHE KPEMHUTCS
HETIOJIBIDKHAS ApoOsias IMTa 5, a MOABMIXKHAS IeKa 3 3akperuisieTcss Ha Hew
HaKJIaJIKaMH C TOMOIILI0 00JITOB. {7151 moaaep kaHus MOABUKHOM 1ieku 3 B paboueM
MOJIOKEHUM U TIepeiauu yCWINI Ha JpoOJieHue MaTepuaia CIy>KUT pacropHas MminTa
6, SBISIONMIASCS TaKXKe MPEAOXPAHUTEIbHBIM YCTPOMCTBOM OT TEPErpy30K MpH
MOTMAJaHUM  HEAPOOMMBIX  MaTEpHaioB, a Ha  TIOBEPXHOCTH  HAKJICCHBI
TEH30JIaT4YUKHU 7.

KpynHocTh Apo0IieHus peryupyroT U3MEHEHHUEM 3a30pa d MEXIy ApOOSITIMU
IJIUTaMH KJIMHOBBIM PETYJIUPOBOUYHBIM YCTPONUCTBOM, COCTOSIIUM U3 ABYX KIMHBEB U
BHUHTA.



Jlnst 3aMbIKaHUSl U yJIEp>KaHHs MOABWKHOW IIEKHM 3 U PACIOPHOM IUIMTHI 6
CIIY’KHT 3aMBIKaoIlee YCTPOUCTBO 8 ¢ mpyxuHOW. lIpuBox ocymiecTBisercs Ot
AIIEKTPOJBUrATENS Yepe3 KIMHOPEMEHHYIO IIepeiavy.



ITopsaaoK BbINOJTHEHUS] padOThI

[locne wu3ydeHHs TEOPETHUUECKOM dYacTH W O€30MaCHBIX MPUEMOB pPabOThI
HEOOXOJUMO  BBIMIOJIHUTh  OSKCHEPUMEHTAIIBHYI0O  4acTh B CleAylollen
MOCJIeIOBATEILHOCTH:

— BKJIIOYUTH OCHMJUIOrpad, TEH30YCUIUTEIb U JIPYTYI0 PErUCTPUPYIONIYIO
anmnaparypy;

— HCHOJB3Yys KOMIUIEKT TEH30METPUYECKON armapaTypbl, MEPHYIO JINHEWKY,
W3BECTHBIM JApOOMMBIM  MaTepuan, TapUPOBOYHBIM TpaduK YCTaHOBIECHHOTO
TEH30METPUYECKOTO MOCTa, 3aMEpPUTh pa3Mepbl KaMHA D, A0 JApoOJieHus u
ONPEICNIUTh MO TAOJIUIE €r0 MPOYHOCTHBIC MOKA3ATENH oy , £ (cM. TaOmuIy 1.1);

— OMpeAeNnuTh yecuiue IpolaeHus no gpopmyine 1.2;
— YCTaHOBUTH Pa3Mep BBITYCKHOI'O OTBEPCTHUS HYKHOW BEJTMUMHBI;
— 3amnucath padouMil mporecc ApOOJEHHs HAa OCHWLIOTpaMMYy U 3aMEPHUTh
pa3Mepsl 1eOHs ociie Apo0IeHUs U 3HAYEHUS! TOTPEOIsIEMO MOLITHOCTH;
— ONpEeNeNINTh MAKCUMAJIbHOE 3HaueHue ycwins T, H B pacnopHoi nuure no
dbopmyre
T=K, A, (1.3)

rae A — oTKJIOHEeHue nuieida, Mm;
K,, — ko3¢ dunment mMacirada, H/mwm;
— OIPEJENNUTD ONBITHOE 3HaUeHUE ycunus npoonenus F,,, H:

T-L-sin(B—a)
a b

(1.4)

FOH:

rae L ¥ a—paccTosiHus, omnpenensieMble 3aMepoM Ha JIpOOUIIKE, COTJIACHO
pucyHky 1.1;
— YroJI MeKTy pacriopHOM TUTUTON U BEPTUKAJBI0, 00bIYHO B = 83°;
a — yron3axmara, o = 18...22°;
— ONPENCIIUTh HAPSKEHUA Oy, [1a, BO3HMKaromuMe B pacliopHOM IUIUTE:

T
_ 1.
on = (1.5)

rge S — IUIOMIA/b HOIEPEYHOr0 CEUCHNUS PACIOPHOIT IUINTHL, M’ |
¢ — K03 dunreHT npoaoasHoro u3ruda, ¢ =0,4...0,7.
[IpuHATE MaTepuas A1 U3TOTOBJICHUS PACTIOPHOMN ITUTHI C yueToM K.
[IpownsBoauTensHOCTE Q, M°/d, IIEKOBOIL JPOOUJIKM C YYETOM €€ IMapaMeTpoB
ompenensieTcs mo Gpopmyie

3600-b-n-p-d, S
- oS (1.6)
tga



IJle 71— 4acToTa BPAICHHS SKCIIEHTPUKOBOTO BaJa, C ;
MU — KO3 PUIMEHT, yUUTHIBAIOIINN PA3phIXJIECHUE MaTepralla Ipu

npoonennn, u ~0,4.

Mommnocte P, kBT, NIpHUBOIHOrO 3NEKTPOABHUTATENS PACCUUTBHIBACTCA 10
bopmyie

P A U)) ,
24-E-ny -1y
(1.7)

rne  n, — KIIJ npobwuiku, », ~0,2...0,3;
n, — KU npusona, n, =0,9.
Pe3ynapTaThl TEOPETHYECKMX M SKCICPUMCHTAIBHBIX JaHHBIX 3aHOCITCS B

tabnuiy 1.2. [Ipu monydeHUM 3aBEJOMO HEBEpPHBIX 3HAYEHUN OMNBIT MOBTOPUTH
HECKOJIBKO pa3s.

Conep:xanue oTyera

B oTdere mpuBOIATCS NAHHBIE, MOJYYEHHBIE JKCIHEPUMEHTAIBHBIM IIyTEM H
paccuMTaHHbIE TeopeThdecKu. [IpMBOIATCS pacdyeTHbIE CXEMBI, OCHWILIOIpaMMa
pabodero mporecca. 3aMEpEHHbIE BEJIMYMHBI U ONPEACIICHHBIE  YCHIIHSA
TEOPETHYECKMX M ONBITHBIX 3HAYEHUW YCUIMU JpoOJEHUs, HANpSHKEHUH B
pPacCIOpHOM IUINTE, MOIIHOCTH JBHUTaTENs] U MPOU3BOAMUTEIBHOCTU NPHUBOASTCA B
tabnuue 1.2. AHanM3UPYIOTCS NMPUYMHBI PACXOXKJIEHUS MEXKIY TEOPETUYECKUMHU U
DKCIIEPUMEHTAIBHBIMUA 3HAYCHUSAMU JAHHBIX U 1a€TCs 3aKIIOUYCHHUE.

Ta6n1z1ua 1.2 - TeOpeTI/IqCCKHe 1 OKCIICPUMCHTAJIBHBIC 3HAYCHUS

ITapameTpsl Pa3zmepHOCTh Omit 1 OmnpIT 2 OmpiT 3
Dep M
dcp M
O cx MlIIa
E MIla
F kH
Fon kH
oy MlIa
QV /QVOH
P/P,,

KoHTpoJibHBIE BONIPOCHI

1 Kakoe nBM»KeHHE COBEpIaeT IMOABIKHAS IIEKa IPOOHITKI ?
2 Kakue QpyHKITMU BBIMOJTHSET pacropHas rmra?
3 Kak ocymecTBisieTcs peryjampoBKa BEIXOAHOTO OTBEPCTHUSA?




4 Kak  BiousgeTr  yacTtoTa  BpalleHUs  OSKCIEHTPUKOBOLO  Baja  Ha
IPOU3BOIUTENLHOCTH APOOMIIKHU?
2 JlabopaTopnasi padota Ne 2. lllapoBasi mesibHMIIA

eab padoThI:

— M3yYUTh YCTPOMCTBA W MpPHUHIMNA JEWCTBHUS OapaOaHHBIX MEJIBHUI[ C
IapOBOU 3arpy3KOi;

— ONpeNeNuTh KUHETUKY TIpoIlecca ITOMOJIa M PacCUUTaTh OCHOBHBIC
rapaMeTpbl MEJIbHUIIBI.

CocTaB u yCTPOICTBO MaKeTa

B npousBoicTBE IEMEHTA, KEPAMUKHU U CTEKJIA 1711 TPyOOro U TOHKOTO IIOMOJIa
MaTEpUaIoB IMIMPOKO MPUMEHSIIOTCS IIapOBble MeENbHULBL. [IpuHIMI JeHCcTBUSA
[IAPOBBIX MEJbHUII OCHOBAaH HAa M3MEJIIBYEHUH MaTepuana yIapoM U YacTHYHO
HUCTUpPAaHUEM CBOOOJHONAAAIONIMX MENIOIKUX Tel BO BpamawlieMmcs Oapabane.
[IlapoBpie MenbHULBI ¢ TEepUPEPUIHON pa3rpy3KON NPUMEHSIOTCA JJI1 pa3MoJia
amMoTa, W3BECTH, KIWHKEpAa W CyXUX TIJHH. Takhue MeIbHULBI OOBIYHO
M3TOTOBIISIFOTCS ¢ KOPOTKUMU OapabaHaMu.

TpyOHbBIE MENBHUIBI B NPOMBIIUIEHHOCTH CTPOUTEIBHBIX MAaTEpUaJIOB
MIPUMEHSIOTCSI B OCHOBHOM Ha LIEMEHTHBIX 3aBOJIaX.

KoncTpykuuss TpyOHOM MHOrOKaMepHONl MENbHUIIBI MPEJICTaBIsIET CcOOOU
MYCTOTENbI UUIMHIPUYECKU OapabaH, W3rOTOBJIEHHBIA M3 CTaJbHBIX JIUCTOB,
COEIMHEHHBIX MEXay co00M cBapkod. BHyTpeHHss mnoBepxHOCTh OapabaHa
00M1I0BaHa (PyTEPOBOYHBIMU OPOHEBBIMU IUIUTAMH, OTIUTHIMU U3 MAapraHOBUCTON
CTaJii WM OoTOesneHHOro uyyryHa. C TOPIOB KOPHYC 3aKpBIT JIUTBIMH CTaJlbHBIMHU
JHUILAMH, KOHCOJIbHBIE YaCTH KOTOPBIX BBINOJHEHbI B Bujae Hand (umu Oapaban
OonMpaercsd Ha MOAIIMWIIHUKY, OXJaXKIAaeMble BOAOH). YAEIbHOE JaBJICHUE,
CO37]aBaeMo€ CHUJIaMU TsbKecTH OapabaHa U (yTEpOBKOM, a TakKe LEHTPOOEKHBIMU
CUJIaMU UHEPLINU, HE JOJHKHO MPEBBIIATH 1,6 MH/™m>.

Maker (pucCyHOK 2.1) COCTOMT U3 TNPUBOJHOTO dJEKTpoABUTarens |
IJIAHETAPHOTO pEayKTOpa 2, KUHEMaTHYEeCKHM CBsI3aHHOro ¢ OapabaHom 3
nocpenctsoM my(dptoel 4. Kpyramuii MoMeHT mnepenaercs Ha uangsl Oapabana,
KOTOpbIE€ OMUPAIOTCA Ha MOALIMIIHUKOBBIE OMOPHI 5, 6, CBSI3aHHbIE 00IIEH paMou ¢
IIPUBOJIOM.

C noMolpl0 IMYCKOBOIO YCTpOWCTBAa 7 MPUBOAHOM dJEKTpOABUTraTENb |
MPUBOJMUT BO BpareHue 0apaban 3 yepe3 MyPpTy 4 U peayKTop 2 C MOHWKEHUEM
Y4acTOThI BPALLECHHUS.

Memromas 3arpy3ka B BUJ€ IIapOB WK LujIbIeOca 8§ BMECTe ¢ U3MeNIbYaeMbIM
MaTEepUaJIOM 3arpy’kaeTcsi BOBHYTpPb OapabaHa M BBITPYKAETCS U3 HErO Yepe3 JIIOK C
¢dukcatopom 9. OOwbem 3arpy3ku Oapabana coctaBisieT 28..34 % oT oOmiero
BHYTPEHHETO 00beMa MOCIIETHETO.

W3menbueHre MPOUCXOAUT B OCHOBHOM 3a CUET yAapa U MCTHUPAHUS YACTHUIL
Marepuana IapoBoil 3arpy3koil. UeM TOHbIIE MOMOJ MaTrepuayia, TeM OoJbliie
JOJDKEH npeodiaaath 3G ekt uctupanus B pabouem oobeMe.



-

N

ol

| }\

;;ﬂ W\ 14 ’[ ;“\
& ) \
I

Pucynok 2.1 — Cxema mapoBoi MeJTbHHUILIbI

Teopernyeckne MoJI0KeHNsSI M MPUMeP pacyeTa MeJlbHULbI
—1

YacroTa Bparenus 6apabana n, ¢ -, onpeaesieTcs 1mo gopmyiie

n=2-(5-9p+2)/15./D, , 2.1

rie ¢ — Kod(phUIMeHT 3anoIHeHNs MeIbHUIIBI mapamu, ¢ = 0,28...0,34;
D, — BHYTpeHHMI [uameTp 6apabaHa, M.

I[J'ISI pacdcTa IMPOU3BOAUTCIBHOCTH OIIPpCACIIACTCA 00BeM KaMCphbI
HU3MCEIIbYCHUA, M3Z

V=zr-D; L,/4, (2.2)
rae L, — BHyTpeHHss JAjiuHa OapabaHa, M.
Macca memtonmx e m,,, T, PACCYUTHIBAETCS TI0 opMyIie

My =@ 1 Pogr-V s (2.3)

rae  u — ko3dduimeHT mycToTHocTH 3arpy3ku, i = 0,5...0,6;
Dypr— IIIOTHOCTD MEITIOIIHX TEI, p,,, = 7,8 T/M.
ITponsBoauTensHOCTE Q,, T/4, onpenensercs no popmyie

0, =645V D, (T g K., (2.4)

A€ ¢ — yaelbHash TPOU3BOJUTEIBHOCTh MEIbHUILIBI Ha 1 kBT mnone3Hou
MOITHOCTU (MOKET PacCUUTHIBATHCS, KaK OTHOIIEHWE m, , /t); JJISI LIEMEHTHOTO

KJIMHKepa 1 kBapia oosraHo q = 0,03...0,06 1/4;
K — ko3 puuueHT TOHHUHBI MOMOJA, 3aBUCSIIMNA OT OCTAaTKa Ha CUTE
Ne 008 (mpuBenén B Tabmwuie 2.1 Ay, %).



MoimHoCTh ABUTaTENs MpUBOAA OapabaHHOW MENbHMIBI C YYE€TOM MAacChl
U3MellbYaeMoro Matepuana (mpuHumaetcst oobraHo m,, = 0,14m,, ), kBT:

P=045-n-g-Dy-m,, -n/n, (2.5)

rae 1, — KIIJI npuBoaa.

Taonuua 2.1 — Ucxoanple JaHHbIE

Bapuant 1 2 3 4 5 6 7 8 9 10 11 12
Tonuna
romoJia, 5 7 9 11 13 15 17 19 20 7 8 10
Aoos’ Yo
K 0,771 0,86 | 091 | 1,04 | 1,13 | 1,21 | 1,29 | 1,37 | 1,42 | 0,86 | 0,89 | 1,01

Hcnoab3zyemoe 000pyaoBaHue, IpUOOPbI U MATEPHAJbI

MakeT MenpHUILIBI PEAHA3HAYEH JJI1 JEMOHCTPALMU PUHIIMIA U3METbUYCHHUS
B IIAPOBBIX Oapa0aHHBIX MEJbHULAX C MIAPOBOM 3arpy3koil. OTCYTCTBHE 3alIUTHOU
(yTEepOBKM BHYTPHUMEIBHHUYHOTO IPOCTPAHCTBA HECKOJIBKO HCKaXaeT KapTHUHY
«BOJIONAJHOTO» CHoco0a JBUKEHUSA 3arpy3Kd M JAeT MOBBIIIEHHOE COJEp KaHHE
kKelleza B Mpo0Oe M3MENbYEHHOI0 MaTepuaia, OJHAKO IO03BOJSET MOMOYb IMOHSTH
IMPUHLUI TPOUCXOMAIIEro IpoIecca MOMOJAa M pacyeTa OCHOBHBIX IIapaMeETPOB
LIapOBBIX MEJIBHHII. 3arpy3ka IIapoB W MaTepuala IPOU3BOAUTCS 4epe3
3arpy30uHbli oK. Ot1O0op mnpo® Ui U3ydEHUS] KUHETHUKUM U3MEJIbYEHUS
OCYILECTBIISIETCS. Yepe3 HEKOTOpbIe paBHbIE MPOMEXYTKH BpeMeHU. Macca mpoObl
M3—3a MaJOCTH 00bEMa U3MEeNIbYaeMOro MaTepuasa He JOJDKHA npeBbimath S0 T.

KpynHocth 3arpyxkaemMoro Marepuana K JguUaMeTpy Iapa He JO0JDKHa
npessimaTe cootHomenus: D/Dy, = 0,1.

MomHocTh, mnoTpebiigemMas d3JEKTpoABHUrareneM, (QUKCHUpPYeTcsl OOUuM
BartMeTpoMm [1-501. [lpu um3MepeHHH MOUIHOCTH MpeAes] W3MEPEHHl BaTTMETpa
JOJDKEH MOJ0UPaThCS TAKUM, YTOOBI HCIIOIL30BAIOCh HE MEHee 2/3 miKalbl mpubdopa.

B cBsa3u ¢ tem, yto oaHO(MA3HBIM MPUOOP HMCHOJB3YETCA ISl U3MEPEHUS
MOIIIHOCTH B Tpex(a3HOW CeTH, €ero IMOKa3aHus HEeOoOXOJMMO YMHOXXUTh Ha
NONpaBoYHKIi Koddpunuent 3 = 0,73.

Orcroga  3Ha4YeHUE  SKCHEPUMEHTAIIBHO  ONPEACIIEHHOM  MOIIHOCTH
BBIYHCIISICTCS TI0 hopMyJie

N, =z-n-3, (2.6)

r7i€ 7 — [IeHa ACJICHUS IIKAJIbl HA JaHHOM PEeXuMe, Kak z=V,-A,/n,, (n, —
YUCJIO JICJICHWN Ha mKayie mpubopa; V, — mpeaen U3MEpeHui 1o HanpshKeHuto, B;
A, — Ipeaes U3MEPEHHUS 1O TOKY, A);
n — YUCJIO JCJICHUM ITOKa3aHUsl.



ITopsaaoK BbINOJTHEHUSI padOThI

[Tocne THIATENBHOTO M3Y4YEHHUS TEOPETHYECKUX IOJIOKEHUM JTaHHOW J1abopaToOpHOM
paboThI, MOTYUYCHHS 3aJlaHus OT mpenojaaBaTess (cM. Tadnuily 2.1) U BBINOJHEHUS PacueToOB
OCHOBHBIX IIapaMETPOB MEJIbHHUIIBI HEOOXOAMMO BBINMOJHUTH JKCICPUMEHTAIBHYIO YacTh
paboTHI B CIICYIOIICH MOCIEeI0BATEIbHOCTH

— 3arpy3uth OapabaH MENBHUIIBI Ha PACYETHYIO CTENEeHb 3aloOJHEHUS KaMephl
U3MEIIbYCHUS M, ;

— 3arpy3UTh U3MEJIbYaeMbId MATEPHAN C YYETOM MAaKCHUMaJIbHOM MCXOIHOW KPYITHOCTH
my,, =1...2 xr;

— 3arepMETU3UPOBAaTh JIIOK 3arpy3Kd W TPOU3BECTH M3MEIBYEHHE C KOHTPOJIEM
noTpeOJIIeMOM MOIIIHOCTH U OCTaTKa Ha cute ¢ rnmomortisto [1-501, PI1-5;

— JTaHHBIE PKCTICPUMEHTOB 3aHECTH B TabuIy 2.2;

— OIPEJICNIUTh MAacCy TOTOBOTO MaTepuaa 3a BpeMsl U3MEJIbUYCHHUS 1, ;

— OIPEeIEeTUTh SHEPTOEMKOCTH Ipoliecca moMona g, Br-u/kr.

Tabmuna 2.2 — Pe3ynbTaThl 9KCIIEPUMEHTAIBHBIX HCCIIEJOBAHUI

OmnbIT t,c P, Br Ayog> % m,, , KT My 7, KO g, Br-u/kr
1 60
2 120
3 180
4 240
5 300

Copaep:xanue oTuera

B oTyeTe mpuBOaATCS MaHHBIC, TOTYYEHHBIC ITyTEM TEOPETUUYECKOTO pacdyeTa OCHOBHBIX
mapamMeTpoB W  TIOJYYCHHBIE OJKCIEPUMEHTANbHBIM MyTEM. TaOnW4YHbIE 3HAYCHUS
DKCIIEPUMCHTAJILHBIX W TEOPETHUYCCKUX HWCCICOBAHUN TPUBOAATCS C IOCIECIYIONTUMU
BBIBOZIaMU TI0 paboTe. Jlenaercs 3aKIoueHre 0 CXOAUMOCTH TTOJIYYeHHBIX Pe3yJIbTaTOB.

OTtdyer JOKEH CoJepKaTh CXEeMy MakeTa MEJNbHHIBI, Tabmuiyy u  Trpadux
AKCTIEPUMEHTAIILHBIX UCCIEAOBAHUM, TEOPETHUECKUE PACUETHI U JIP.

KoHTpoJibHBIE BONIPOCHI

1 Kak xmaccupuiupyroTcs mapoBble MEIbHUIIBI?

2 YCTpOWCTBO ¥ NPUHIMIT JEUCTBUS MAKETA.

3 [IpennoxeHue no MOBBIIEHUIO TPOU3BOAUTEIEHOCTH METbHUIIBL.

4 Kak CHU3UTh 3HEProeMKOCTh Mpolecca MoMoja LIEMEHTHOrO KIMHKepa?

5 Kakue mapameTpsl BIUSIOT HAa BEJIMYMHY MOTPEOJIIEMONW MOIIHOCTH JBUTATENIEM
MEJILHUIIEI?

3 JlaGopatopnasi padora Ne3. M3yueHue KOHCTPYKUMH, NMPUHIUNA JeiiCTBUA H
omnpeje/ieHHe OCHOBHBIX MaPaAMETPOB HIHEKOBOT0 NMUTATEJsI.

eab padoThI:



— U3y4UTh KOHCTPYKTUBHBIE OCOOCHHOCTHU M MPUHIUI JISHCTBUS IIIHEKOBOTO TUTATEIIS;
— O3HAKOMHUTBCSI C METOJMKOW pacyera IPOU3BOJUTENBHOCTH U MOTPeOIseMoi
MOII[HOCTH ITHEKOBOTO MUTATEIS.

O6opynoBanue, npudOPbI U HHCTPYMEHTHI:

— IIHEKOBBIM MUTATEIIb C IEPEMEHHBIM YIJIOM YCTaHOBKH;
— CEKyHJIOMED;

— TaXOMETP;

— nuHelrka umepurtenbHas, 1000 mM;

— KyCOUYKH MaTepuraa.

KOHCTpYKTI’IBHBIe 0COO0EHHOCTH U NMpUHIAI I[CﬁCTBHSI INHEKOBOI'O IMUTaTEJIA

[IIHekoBble BUHTOBBIC MUTATENM HAIUIM [IMPOKOE TNPUMEHEHHE B YCTaHOBKaX,
BBITIOJIHAIOMIMX ~ (DYHKIIMM  TPAaHCIOPTHUPOBAHUS B COYETAHUU C TEXHOJOTUYECKUMHU
onepanusMu. B 3aBUCHMOCTH OT yrja HakJOHA £ OCH LIHEKa K TOPU30HTY MX MOAPA3IESIIOT
Ha ropuzoHTasbHbIE (f = 0), nonoronakionHsie (0 < f < 30), kpyronakionusie (30 < S < 60),
BepTuKalibHbie (60 < £ <90). BpIycKkalOT IIHEKH TUXOXOJHbIE U OBICTPOXOJIHBIE;
CTallMOHAPHBIE U MEPEIBUKHBIE.

[[THexoBBI TUTaTENb (KOHBEHEP) —ATO YCTPOMCTBO, HEMPEPBHIBHO TMEPEMEIIAOIIEe
Marepuasl TMOCPEACTBOM BpAIAIOIIETOCs B HEMOJBM)XHOM KOXyXe (KOpIyce) BHUHTA,
Ha3blBaeMOro mIHEKOM (pUCyHOK 3.1). Kopmyc ImHeka uW3roTaBiavBalOT U3 TpPyObl WU
JUCTOBOM CTalW TOJNIIMHOW 3...5 MM. B NpOMBINIIIEHHOCTH CTPOUTEIBHBIX MAaTEpHUAJIOB
BCTPEUAIOTCS IITHEKHU CIICAYIOMINX KOHCTPYKIIHIA:

— CBapHble, B KOTOPBIX Baj IIIHEKA M3TOTOBJIEH W3 TPyObl C MPUBAPEHHBIMHU K HEU
narndamu, 1 BAHTOBOM MOBEPXHOCTHIO T10 JJIMHE TPYOHbI (BaJia);

— JIUTHIE U3 OTOEJIEHHOTO YYryHa C 0OJIBILION COMPOTUBIISIEMOCTHIO U3HOCY.

B 3aBucHMOCTH OT 11€J1€BOr0 Ha3HAYEHUS [TUTATEIS IPEeyCMaTPUBAIOT ITHEKU:

— CO CIUIOIIHON BHMHTOBOM IOBEPXHOCTHIO — JJII MEPEMELIEHUS] MEJIKOKYCKOBBIX U
CBIITYYUX MAaTEpPUAJIOB;

— JICHTOYHBIE, UMEIOIINE BUHTOBYIO OBEPXHOCTh, U3TOTOBJICHHYIO U3 Y3KON CTaJbHOU
MOJIOCHI, KOTOpasi YKpEeIUIeHa Ha Bajy € 3a30pOM. DTO CHOCOOCTBYET TOMY, YTO BO BpeMs
TPAHCIIOPTUPOBAHUS MaTepuaj IepeBalMBaeTCsl 4epe3 BUTOK, TEM CaMbIM YJIy4IlIaeTcs
KayeCTBO MepPEeMEIICHUS;

— JIONACTHBIE, COCTOSIIME U3 YCTAHOBICHHBIX HA BTy MO0 BUHTOBOW JIMHUM JIOMIACTEH,
KOTOpBIE TP TPAHCTIOPTUPOBKE PHIXIIAT U MEPEMEIINBAIOT MaTepHal;

— dacoHHBIE C BBIpE3aMU 1O HApPY>KHOM KpOMKE BHHTOBOM IOBEPXHOCTH,
npenHa3HauYeHHbBIC IS IEPEMEIIICHHS CIICKABIINXCS Macc.

B kxopryce mutatessi yKpersieHbl MOAIUITHIKY, Ha KOTOPbIE ONMUpaeTcs Bal mHeka. Ha
KOHIIE Bajla, TJ€ BOCIHPUHUMAIOTCS  OCEBBIE  HArpy3KH, BO3HHKAIOUIME  TIpU
TPAaHCTIOPTUPOBAHUHU MaTepHalia B TOPU3OHTAIBHBIX MUTATENSIX, yCTAHABINBAIOT YIIOPHBIA U
paavaNbHBIA  TOMIMUMHUKK. B HAKIOHHBIX MHUTATENSX OTOT TMOIIIUITHUKOBBIN  y3el
BOCIPUHUMAET €Ill€ M COCTABIIAIOIIYI0 Maccy IHeka. J[pyroil KoHel Baja omupaeTcs Ha
paavabHBINA TTOAIIUTTHUK.

Martepuan, mNOCTymarONMii dYepe3 3arpy304yHbli maTpyook 5 B kopmyc 4 (cwm.
pucyHok 3.1), mepeMenmBaeTcs B HEM NPH TMOMOIIM IITHEKa 3, BPAIAIOIIETOCs MOJI00HO
raifke BUHTA, yACPKUBAEMOTO OT TIPOBOpaYMBaHUs cuiamu TpeHus. Cuia TpeHUs mMaTtepuana



O BHYTPEHHIOIO TOBEPXHOCTh KOpMyca MHUTATEIsl BO3HUKAET B pe3yJibTare ACHCTBUS
MHEPUHUOHHBIX CHJI, BBI3BAHHBIX BpAIICHUEM IIIHEKA, U MAacChl TPAHCIOPTUPYEMOTO
matepuania. Ecnu cuima mpukatvss M CBSI3aHHAs C HEM cuila TPeHUsT O BHYTPEHHIOKO
MOBEPXHOCTh KOpIyca OyIyT AOCTaTOYHO BEJIUKHU, TO OKPYXHasi CKOPOCTh YaCTHUI] MaTepuaia
OyJIeT MEHbIlIe OKpPYKHOM CKOpPOCTH BUHTOBOM MOBEpXHOCTH. biaromaps pasHocTH 3THX
CKOpOCTEN MaTepual HauHEeT epeMeIIaThCs BAOIb KOpIyca MUTaTesl.

1 — snekTponBurarens; 2 — peaykTop; 3 —INHEK; 4 —KOpmyc; 5 —3arpy304Hblii matpyook; 6 —
pa3rpy304HbIi NaTpyOOoK; 7 — yCTPONCTBO /17151 U3MEHEHUS yIjla HaKJIoHa

PI/ICYHOK 3.1 — KuaemaTndeckass cxeMa BUHTOBOI'O ITHTATEs
OcHoBHBIE pacueTHbIe GopMyJIbI

XapaKTepHa;I OCO6€HHOCTB TOPHU30OHTAJIBHBIX H ITIOJIOI'OHAKJIOHHBIX  BHWHTOBBIX
TPAaHCIIOPTCPOB COCTOUT B TOM, YTO YIOJ IIOBOpPOTa CBO6OI[HOﬁ IMIOBCPXHOCTU CJIOA
IIepeMCIracMoro Marcprajla HC IIPCBBIIIACT YyIJIa CCTCCTBCHHOI'O OTKOCAa MaTCpHalla B
JABUXCHUU.

Y <Y ~07Y,, (3.1)

rae Y, — yroJ moBopoTa CBOOOIHOM MOBEPXHOCTH CJI0s1 MaTepuana (cM. pucyHok 3.1)

Y — yroJl eCTECTBEHHOI'0 OTKOCAa MaTepuaia B JBUKECHUM;
Y, — yroJ €CTECTBEHHOT0 OTKOCa MaTepuaia B mokoe (tabnwuia 3.1).

Y4YuThIBas 3TO TMOJOXKEHUE, MPOU3BOJAUTEILHOCTh ITHEKOBOTO TMUTATENS OMPEACISIIOT
o opmyiie

2 2
Q=3600%_d)vfy~c-t//, 3.2)

rie D — HapyKHbIA UaMETp LIHEKa, M;
d — quaMeTp Bajla IITHEKa, M,
Vg — TEOpETUYeCcKas CKOPOCTh TPAHCIIOPTUPOBAHUS MaTepuasa BAOIb
KOopIyca IHeka, M/c, v, =S -n;
n —4acToTa BpalllcHUS [IHEKA, c_l;
Y — HACBIMHAS IUIOTHOCT MaTepuaia, T/M (tabmuma 3.1);
¢ — k03P PUIMEHT, yUYUTHIBAIOLIUN TPOCKAIb3bIBAHUE MaTEpHaIa
OTHOCHUTEJIHHO IITHEKA;
w — KOd(pULIMEHT 3aroIHEHUS KOPITyca MUTATENs MaTeprasioMm,
w=02.04.
B 1mIHEKOBBIX MUTATENSAX MaTepUall MEepEeMEIIaeTCsl MOCTYNaTeNbHO, BJOJb OCH IIIHEKA,
MO3TOMY 3aTpaTbl MOIIHOCTH Ha MPEOJOJICHHE CHJI TPEHMsI W IMEepeMEIlEHUs maTepuana y



Tabmuua 3.1 — YTl eCTeCTBEHHOTO OTKOCA JJISl pa3IMUHBIX MaTEPUAIOB

TOPU3OHTAIBHBIX M IIOJIOTOHAKJIOHHBIX IMTATEIEd MEHbUIE, YE€M Yy BEPTHUKAIbHBIX U
KPYTOHAKJIOHHBIX.

Vromn VYroa Koaddumment tpenns Hachinnas
[LUIOTHOCTH
Marepuan €CTECTBEHHOI'O BHYTPEHHETO MaTepuaia o0 KOpIryc
MaTepuana,
OTKOCa TPEHHUS nuTarens T
Ilecox 30...35 32 0,4 1,65
I'paBuii 40...45 40...45 0,8...1,0 1,5...1,9
IleOenn 40...45 40...45 0,63 1,8...2,0
unc 30...35 — 0,65 1.4
H3BecThb 45...50 45...50 - 1,7...1,8
Lement 30...40 30...40 0,65 1,3...1,6
Semirst 30...40 35...40 0,9...1,0 1,2...14
I'muua 40...45 40...45 0,7...0,9 1,0...1,5

CI/IJIy TAKCCTHU MaTepI/IaJIa, HaxoJAgIICrocs B KOpHyCG [THCKAa, OHpeI[eJBIIOT 10 (bOpMYJIe
7(D* —d?)
—7

G=—"— ‘y-L-g, (3.3)
rae L — IyTh TPAHCHOPTHPOBAHUS MaTepuana, M;
¢ — YCKOPEHHE CUIIBI TPSHHs, M/C.
HopmanbHas 1 oceBasi COCTaBIIAONIAs CUIIBI TSHKECTH MaTepralia:
R=G-cosf3; P=G-sin f3, (3.4)
rae S — yroJ yCTaHOBKH NMHUTATEIN K TOPU3OHTY.
Cuny TpeHus Matepuaia 0 KOpIyc ITHEKa pacCUUTHIBAIOT MO (hopmyrie
T=R-f (3.5)
[IpoaosibHbBIE CUJTBI, IEUCTBYIOLINE HA IIHEK, OMPECIISIOT CIAEAYIOIIUM 00pa3oMm:
2 —_— 2 . . . . .
P+T=ﬂ(D d°)-y-(H+L-cosf-f) g’ (3.6)
4
rae  H — BbICOTa IOABbEMA MaTepralia, M;
f — K03 ULHUEHT TPEHUSI MaTepHalia O KOPITYC MUTATEIS
(cm. Tabnuiy 3.1).
MontHOCTh TPUBO/Ia IITHEKOBOT'O MUTATENSI ONIPEACIISIIOT 110 hopmyJie
k-(P+T)-D,-n-t +0

21000 - r,,,

raie  k —ko3hPUIMEHT, YUYUTHIBAIOIIUNA COMPOTUBJICHUE TP JBIXKEHUU MaTepuasa
BHYTpH Kopmyca, k=35..4;
D, — CpEIHUM JuaMeTp IHeKa, Dy =2/3D, M;
@, — Yroj noabeMa BUHTOBOM JIMHHUM IITHEKA HA TUAMETP,



s 38
7-D, 2-7-D,’

1ga, = (3.8)

rae S — Imar mHekKa, M;
J — yroJl TpeHus MaTepuana o mHek (cm. tabnuiy 3.1);
r,» — K.IL/. npuBoaa mHexkoBoro nuratesns, paBubii 0,6...0,85.

Iopsiaok BbINOJTHEHUST PadOTHI

1 3y4nTh yCTPONCTBO MUTATEIISI.

2 HauepTuTh €ro KHHEMaTHYECKYIO CXEMY.

3 Onpenenuth KOIPPUIIMEHT TMPOCKATB3BIBAHUS MaTepHaia OTHOCHTEIHHO IIMHEKa B
3aBHCHMOCTH OT YIJIa YCTaHOBKM MUTATeNs, JJIS 4ero 3apUKCUPOBATh MyTh, MPOACTaHHBIN
MaTEpUaIoM B €MHHILY BPEMEHHU MPH COOTBETCTBYIOMIEeM yrie S (mpu f =0, ¢ = 1):

c=1-"1 (3.9)
Vr

rie v, — CKOpOCTh TPAHCIOPTUPOBAHUS MaTepuaia BJI0JIb KOpIyca MUTaTess, M/C.

4 PaccunTtaTh NPOM3BOAMTEIHHOCTD IMTHEKOBOTO THTATENsl HPHU COOTBETCTBYIOIINX
yraax f (10, 20, 30, 40, 50) u noctpouts rpaduk 3aBucumoct Q = f(p).

5 Paccuntath TOTPEOHYIO MOIIMHOCTH SJCKTPOABUTATENS] MPH OJHOM U3 YIJIOB
YCTaHOBKH IITHEKOBOTO MMUTATEJS.

6 Pe3ynbTaThl M3MEpEHUN U PacueToOB 3aHECTH B TaOIuUILy 3.2.

Tabmuua 3.2 — Pe3ynbraTsl 3aMepOB HUCIIBITAHHUHA

B, rpan L,m D, M d, m S, M n,c' C Q, /™ N, kBt

0

10

15

20
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40

4 JladopaTtopuas paGora Ne 4. HcciaenoBanue padodero mpomecca cMecHTEJs
NPUHYAUTEIBLHOIO J1eficTBUS

eab padoThI:

— ONpEeNeNTuTh KaueCTBO CMEIIWBAHUS, MPOUZBOJUTEIHLHOCTh M TOTPEOISIEMYIO
MOIITHOCTD JUIsl PA3JIMYHBIX TUTIOB CMECUTENCH.

OOopynoBanme: 1Ba J1TA0OPATOPHBIX CMECHUTENs, TEH30METPUYECKass YCTaHOBKA,
TapUPOBOYHOE TMPUCTIOCOOJIEHNE, TPY3bl, M3MEpHUTENbHbIN KoMiuiekT K-50, cexyHmomep,
JTUHENKa, MEepHasi €MKOCTh, BEChl, IPOOOOTOOPHUK, HAOOP CHUT JabopaTopHbIi, KoHyC No 1,
(GhopMBI METaJUTMYECKHE, MPECC THAPABIUICCKUN.

Oo0mue cBeIeHUs




CMemBaHue — OIMH W3 OCHOBHBIX IIPOIIECCOB CTPOUTEITHLHOTO TIPOM3BOJICTBA,
MMCIOIIMIA CBOEH IIEeTBI0 TOJYYHTh W3 HECKOJbKHX MAaTepUajoB OIHOPOJHYIO CMECH,
00121010 HOBBIMHU CBOWCTBAMH IO CPABHEHHIO C HCXOHBIMUA CBOMCTBAMHU KOMIIOHEHTOB.

OCHOBHBIM COBPEMEHHBIM CTPOUTEIHHBIM MaTEPUaIOM SIBISIETCS OETOH, MOITyJYaeMbIi
coequHEeHHNeM IeOHs (TpaBus), ecKa, [IEMEHTa, BOJBI U, TPH HEOOXOAMMOCTH, CTICIIHATEHBIX
100aBOK B OIPEICIICHHON MPOIOPIIMU MTPH PABHOMEPHOM PACTIPEACIICHUN ITHX KOMIIOHCHTOB
MEXTy COOOM.

[Ipy cMemMBaHUM YAaCTUIBI KOMIIOHCHTOB IIEPEMEMIAIOTCI B 00BEME CMECHUTEIs
OTHOCHUTENFHO JIPYT Jpyra TOJ BO3ICHCTBHEM HMITYJIbCOB, TIEPEIaBaeMbIX CMEIIMBACMOKN
cpene pabounvm opraHamu. M3 Bcex BHIIOB CMEMIMBAHHS HanOoOJiee PacrpoCTpaHEHHBIM
SBIISICTCSI  MEXaHWYECKOE, OCYIIEeCTBIIEMOEC B  CMECHTENIX TIPAaBUTAIIMOHHOTO U
MPUHYIUTEIHLHOTO ACUCTBUSI.

CMecutenu TPUHYIUTEIBHOTO JEUCTBUS SBISIOTCS HaWOoJee TEePCIeKTUBHBIMU
MalTuHAMH, TaK KaK MO3BOJISIOT MOJIy9aTh CMECH JIFOOOH KOHCHUCTEHITUN 32 KOPOTKOE BpPEMSI.

OCHOBHBIM MapaMETPOM CMECHUTENICH IUKIMYECKOTO JIEUCTBHS SBISETCS EMKOCTh
3aMeca, CMECHTEIICH HeTIPEPBIBHOTO EHCTBUS — MIPOU3BOTUTEIIEHOCTD.

CMecutenu  NPUHYAUTEIBHOTO  JIEWCTBHMS  BBIMYCKAIOTCS  JABYX  BHUAOB: C
TOPU30HTAJIBLHBIMU CMECUTEIBLHBIMH BajlaMU U KOPHITOOOPA3HBIM KOPIYCOM (JIOTKOBBIE) U C
BEPTUKAIHBIMU, CMECUTEIbHBIMA BaJlaMU U HUJIMHAPUYECKUM 4YalleoOpa3HbIM KOPITyCOM
(Tapenpyatbie).

Teopernueckasi 4acThb

1 Onpenenenne mnorpedsasieMoidi MomHOCTH. PaccMoTpuM METOAUKY pacuera
CONPOTHUBJICHUM, BO3HUKAIOUIMX B MEIIAJKE B IMPOLIECCE CMEIIMBAHUS, M MOTPEOHOW s
MIPEOJIOJIEHHS] 3TUX CONPOTUBIECHUN MOIIHOCTU. B Hacrosimiee Bpemsi HET OOUIEHPHUHITOU
METOJMKH pacdyeTa MOIIHOCTH. [[puurHOM 3TOro SBISETCS CIOKHOCTD MPOLECCA CMENTUBAHUS
MUHEpaJIbHBIX MATE€pPUATOB C BXKYIIMMH W BIMSHHUE HAa 3TOT MpoOILeCC OOJBIIOr0 4Mcia
(dakTopoB. MOXHO OTMETHUTH JBa MYTH, IO KOTOPOMY HaIpaBJE€Hbl MCCIIEIOBAHUS IMpoliecca
CMEILIBaHUS.

B ocHOBy mepBOro mnoyiokeH y4yeT HeOOJIBIIOro 4ucia (pakTopoB, XapaKTEPU3YIOIIUX
MPOLECC U TMO3BOJISIOLIMX HAa OCHOBE 3aKOHOB MEXAaHUKU YCTAHOBHUTH PACUETHYIO (HOpMYIy
ISt TOTpebIsieMoi MomHOoCTH. [1o BTopoMy nyTH

HaIlpaBJICHbl UCCJIENOBAaHUs, B OCHOBY KOTOPBIX IIOJIO)KE€HAa TUIOTE3a, 4TO
CONPOTHUBJIEHUS, UMEIOIINE MECTO IIPU U3YUYECHHUH IPOLECCA CMELIMBAHUSA, UCIIOJIb30BATh I10
3aKOHaM TMIPOJIUHAMUKH.

B oOmem cinygyae ™MomeHT M, H'm, HEOOXOOUMBIA JJis BpalleHUs JIOMAcTU
(pucyHoK 4.1),

y 22
M=jk~r~b-d-r=k~b%, (4.1)

g

rie  k — K03 UIMEHT CONPOTUBICHUS IBIKCHHUIO JIOTIACTH;
b — TPOEKITUS IIIUPUHBI JIONMACTH HA TUIOCKOCTh, IEPICHAUKYIISIPHO
HaIPaBJICHUIO JBIKCHUS, M;
ry»> s — PAIAYChl HAPY)KHOU U BHYTPEHHEN KPOMOK JIONIACTH, M.
Jlnst cMecuTteneld ¢ TOPU3OHTAJIBHBIMHM BajlaMH, HWMEIONIUX JIOMACTH OJIMHAKOBOTO
pasMepa, MOIIIHOCTh ABUTATENs N, kBm, ONpenensoT no ciaeayomuM Gopmynam
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1000 -7
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rac o — yrioBasda CKOPOCTHb Balia, paz:/c;
zZ — YHCII0 HOHaCTCﬁ;

n — KIIJI npuBoa;

2000 -7
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4.2)

4.3)

@ — K03(DPUIMEHT, YUUTHIBAIOLINI CTENIEHb HArpy>KeHUs jonacteil B cmecu, (ams
JIOTKOBBIX CMECHUTEJIEH ero MOXHO IMPUHATH paBHbIM 0,5).

Pucynok 4.1 — Cxema k pacueTy MOIIHOCTH PUBOJAA IPUHYIUTEIbHBIX CMECUTENEH

Jlns ompeneneHus MOIIHOCTH N, kBm mpuBoja pOTOPHOTO CMECHUTEINS

-5

ar

dP

Ty

THHTHH

[Tl

Ty

nosb3oBaThes popmynoit K.M.Koposnesa

rae  k —koadduiuent conporunienus, Mlla, (tabnuua 4.1);

N

k@) F-R

n

@ — YTII0OBas CKOPOCTh pOTOpa, pa/c;
F, — aKTHBHASI ILIOIAMb i—if JIOMACTH. M’

R, — cpelHUl paguyc ABUKEHHUS 1—il JIONACTH, M;
n — K.IL/. npuBona

Tabnuma 4.1 — @opmyibl pacuera ko3P huineHTa COMPOTUBIICHUS THKEI0M 0ETOHHOM cMecH

2

MOXHO

4.4)

Bun 6eronHoii | Ocanka KectkocTs | 3aBucUMOCTh KOd(QduieHTa conpoTusienus k, klla ot
cMecH KOHYCa, CM CpeAHel JIMHEHHON CKOpOoCTH Jonacted Vg, M/c

KecTtkas 0 12...18 k=285+4,88 -vé,, +1,21 v,

ManonoaBmxHast 0...2 4...12 k=257+488 v, —151-v,

[ToaskHas 4...6 - k=209+488-v},—724 v,

Becbma 10...12 — k =20,5+4,88-vép 11,79 -v,,

IIOABUXHAA

Jlurtas >15 -

k=20,1+4,88-v2, —14,02 v,




2 OmnpenejieHue kadecTBa cMelmBaHusl. CTENeHb CMEIIMBAHMS SIBISETCS CBOETO
pona moka3zarenaeM h(HEKTUBHOCTH CMEITUBAHUS U MOKET OBITh MCIIOJIB30BaHA ISl OICHKU
MHTEHCUBHOCTH NIEpEeMEIlINBaHUSI.

Jlist pacueTa CTENEHU CMEUIMBAaHWSA HA OCHOBE aHajIW3a B3SATHIX MPOO MPUMEHSIOTCS
paznuuHbie popmynbl. Yate Bcero ucnosbzyercsa Gpopmyna XukcoHa v TeHu.

X+ X+t X,

1 ¥ , 4.5)

n

IJIc N — YUCJIO B3SATHIX MPOO;
X,, X, — OTHOCUTEJbHAsI KOHIEHTpAIUS B3SATHIX MPOO (BEC UCXOTHBIX

KOMIIOHEHTOB),

D,
X.:@—l,@i<®i0; (4.6)

X, =— 20 @ >y, 4.7
> > Dy 4.7)

rae @,, @, — 00beMHBIC WU BECOBBIE JIOJIM aHATM3UPYEMOT0 KOMIIOHEHTA B 00bEME 1—

1 TIpoOBI 1 BO BCEM CMECHUTEIIE COOTBETCTBEHHO.

KauecTBeHHOE NPUTOTOBJIEHHE OETOHHOM CMECH Ha J3Tarle CMEIIMBAHMs OLICHUBAIOT
ONOCPEAOBAHHO C IOMOIIBIO OCaAKU Kopmyca. [Ipy 3TOM cMemMBaHKUE CYUTAETCS XOPOLIUM,
KOr'/la KoJeOaHus 0CaJKu Kopiryca JJis poO CMecH, B3SThIX U3 Pa3iIMYHbIX 00bEMOB KOpIIyca
CMECHUTENS COCTaBIIAAIOT He Oosiee 1 cM. OCHOBHBIM IOKa3aTeleM KadecTBa OETOHA SBIIAETCSA
€ro MpOYHOCTh Ha CxkaTue Rcy, T.e. Mapka OeroHa. Jlyig ompeneneHuss Mapku O€TOHa W3
MIPUTOTOBJICHHOW cMecu (OpMYIOT 00pa3iibl — KyObl M IPOU3BOIST UX pa3pyllIeHUE Ha Mpecce.
Ky0»1 10 pa3pyiieHus J0KHBI BEICTOSITh 28 CYTOK.

ITpounocTs 6eTOHA R B cepuu 0OPa3oOB OICHUBAIOT IO (hopMyiie

2R
R=, (4.8)

n

rae R — cpenHee 3HaAUEHHE MPOYHOCTH OETOHA CeprH 00pasa;
R, — 3HAY€HHE MMPOYHOCTHU OTIAEIBHOr0 00pa3ua;
n —9uUciIo 00pasIoB.
®opmyna (4.8) npumeHsieTcss B TeX ciayyasx, Koraa Kod(dQUIMEeHT Bapuauuu
MPOYHOCTH OeToHa He mpeBbIaeT 15 %.

3 Omnpeneienne NPOU3BOAUTENbHOCTH. [IpOM3BOIUTENBHOCTH  CMECHUTENECH
N 3
HUKIMYECKOT0 eucTBus 11, m/u onpenensetcs o ¢hopmyiie:

_V3-z
1000 °

4.9)

rae  V, — eMKOCTb cMecHuTeNs (10 BBIXOAY TOTOBOM CMECH), I;
z — YHMCJIO IIUKJIOB B 4ac, z = 3600/T.



Bpewms onHOro nukia
T=t +t,+1,, (4.10)
rle t, — BpeMs 3arpysKu, C;
t, — BpeMs CMEIINBaHU, C;
t; — BpEMs BBITPY3KH, C.
I1pOH3BOANTEILHOCTS CMECUTENIS HEPEPhIBHOTO eiicTBUs [T, M’/4 pacCUMTHIBACTCS 1O

bopmyie
I1=3600 - F-v,., (4.11)

2
rae  F — IUIOWIAJb TIOTIEPEYHOro CeUeHUs MaTeprala B CMECUTENE, M
Vo — CKOPOCTh OCEBOT'0 MEpEMENICHHS MaTepuaa, M/c.

IopsiioK BbINOJIHEHUS PadOThI

PaboTa BBIMOIHSAETCS MapaliebHO HA ABYX CMECHTEISAX 3BEHbSMU 110 3...4 dyenoBeka B
KQXKJIOM.

CmMmecuren ¢ TOPU30HTAJbHBIM BAaJIOM

[To dpopmyne (4.3) aHANUTUYECKU ONPEIEIIUTh MOTPEOISIEMYIO MOUIHOCTD, TPOU3BOSA
HEOOXOUMBbIE 3aMepbl KOHCTPYKTHBHBIX HapaMeTpPOB U IOCTPOUTH TpaduK 3aBUCUMOCTHU
noTpedIIeMOIl MOIITHOCTH OT YIJIa YCTAHOBKH JIOTIaCTEH.

VY CTaHOBUTH TAPUPOBOYHOE MPHUCHOCOOIECHHE W TMPOU3BECTH TApPUPOBKY KPYTSILETO
MOMEHTA Ha BaJy CMECHUTEJIS.

CHATb TapuUpPOBOYHOE NPHUCHOCOOJICHHE, 3alOJHUTh CMECHUTENh CMEIIMBAEMbIMU
KOMIIOHEHTaMHU (CMECh MECKa C MOJMMEPHON CEYKOW) M MPOU3BECTH TEH30METPUPOBAHUE
KpYTSIIEro MOMEHTA.

MetonoMm B3sTHS 1poO, ucnonb3ys Qopmynsl (4.5 — 4.7), mocTpouTh Trpaduk
3aBUCUMOCTH OJHOPOJHOCTH CMECH OT BPEMEHH CMEIIMBaHUSA MpPU YIrjaX YCTaHOBKHU
nomacreii 45° u 90°.

OOpaboTaTh OCHWIIOTPAMMBI M CPaBHUTh TEOPETUYECKHE U HKCIEPUMEHTATIbHbIC
pE3YNbTATHI.

CrenaTh BBIBOI.

Cmecures ¢ BCPTHKAJIbHBIMHU BaJlaMH

N3y4nTh KOHCTPYKLIMIO CMECUTES.

JInst pa3nu4HbIX CMECUTENEN ¢ BEPTUKATbHBIMA PUBOJIHBIMU BaJIaMH METOJIOM B3ATHS
po0 no opmynam (4.5 — 4.7) noctpouth rpad@uKu 3aBUCUMOCTH OJHOPOJHOCTH CMECU OT
BPEMCHHU CMCIIMBAHUA [ = f(¢).

s cmecutenst ¢ pabo4ruM OpraHoM B BHUJI€ KHHEMATUYECKU AePOpMUPYEMO criupanu
METOJIOM B3STHSI POO MOCTPOUTH I'papUK 3aBUCUMOCTU OJHOPOJHOCTH CMECH OT YacTOThI
BpareHus: pabodero oprana [ = f(n);

JInst pa3nuyHBIX TUIIOB cMecuTenei, ucnoibidys dopmynsl (4.9, 4.11), u (4.3, 4,4)
AKCIIEPUMEHTAJILHO OMNPEACIUTh MPOU3BOJUTEIBHOCT [ W TOTPeOIsIEMyl0 MOIIHOCTD
nBuratens N.



[IpuroToBUTH HABECKYy KOMIIOHEHTOB Ha IIIECTh OOpa3IOB CMECH CTPOUTEIHHOTO
pacTBopa.

Bpyunyro cMmenaTh KOMIOHEHTHI U 3ahopMoBaTh Tpu (Popmbl — Kyoa.

Ha omHoM wu3 cmecureneii ¢ pabodynM oOpraHom B BHJEC KHHEMATHYECKU
neOopMUPYEMON CIIHpaTA MPUTOTOBUTH CMECh PacTBOpa M 3apopMHUPOBATH TPU (HOPMBI —
KyoOa.

[Tocne BBIACpKUBaHUS OOpa3lloB B TEUCHHE JBYX HEJCIIb HA BTOPOH IMape 3aHATUSA
OTPEICIUTh MapKy 00pa3IoB — Ky0oB, HCIONL3ya ¢opmyny (4.8). Paspymienne obpasion
IIPOBECTH Ha THAPABIMYECKOM TIpecce.

OnpenenuTs CTENEHb AaKTUBAIMH, T.€. TPHUPOCT MPOYHOCTH y aKTUBUPOBAHHBIX
00pasIoB.

KOHTpOJILHbIe BOIIPOCHI

1 Haznauenue u 00s1acTh MPUMEHEHUSI CMECUTEIIEH.

2 OCHOBHBIE TTApaMETPhl CMECUTEIEH.

3 Kak onpenenuTh MoTpedIsieMyo MOIIHOCTh CMECUTEIs?

4 Kak onpenenuTb OJHOPOHOCTh CMEIITMBAHUSA?

5 Kak BiusieT BpeMs CMENIMBaHUs Ha OJHOPOHOCTh CMECH?

5 JlaGopaTopHast padora Ne S. MHox6op odopyaoBaHMi s
NMHEeBMOTPAHCIOPTUPOBAHUS OETOHHOM CMeCcH

Leab padoThI:

— U3YYUTh YCTPONCTBO U pabOTy YCTAHOBOK JIJI1 TPAHCTIOPTUPOBAHUSI OETOHHOU CMECH;

—  ONpEeNeNuTh OCHOBHBIC TMapaMeTpbl  YCTAaHOBKU JUIsl  ITHEBMATHUYECKOIO
TPaHCTIOPTUPOBAHUSI OETOHHOW CMECH TI0 TpyOaMm.

JlanHble 715 pacuera mpuBeAeHbI B Ta0muIe S.1.

Tabnuna 5.1 — BapuaHTsl 3a1aHUi C HICXOIHBIMH JAaHHBIMU

Bapuant 3anaHHas Kpynnocts | [logBukHOCTB Jnuna BeicoTa JaBnenue
npou3BoAUTENb| 1IEeOHS d, MM | OeToHa S, CM |TOPU30HTAIBHO OABEM BO3JyXa
HOCTh ro y4acTka H, M P, MIla
YCTaHOBKH OeToHOBOJA
11, M /a l,Mm
2 3 4 5 6 7

1 6 45 10 90 30 0,32

7 50 12 80 35 0,3

14 60 10 75 40 0,35

24 65 6 60 30 0.4

Oxkonuanme Tadaumsr 5.1

7 50 8 100 35 0,32

6 15 60 8 60 40 0,37




7 8 45 14 70 36 0,28
8 9 50 10 80 32 0,38
9 18 60 6 100 30 0,38
10 20 65 8 50 25 04
OO01mue cBeaeHus
B crtpoutenscTBe momydaror Bce Oornee  IIMPOKOE MPUMEHEHHE  CIIOCOOBI
ITHEBMATHYECKOTO TPAHCIIOPTHUPOBAHUS OETOHHOW CMECH TI0 TpyOompoBomaM. ITO

O0OBSCHSETCS] BOBMOKHOCTBIO JOCTABKU B TPYAHOIOCTYITHBIC MECTa MaTEPHUATIOB O€3 MOTEPh U
0e3 3arps3HEHUS OKpYXAlomlel cpenpl, HaJIeKHOCThIO, COXPAaHHOCTBIO, TPOCTOTOU
YIPABJICHHS TPOIECCOM U OJIArONPHUSATHBIMHU YCIOBUSMH ISl €70 aBTOMATH3AIINN.

TpancriopTupoBaHUE TOABUKHBIX OETOHHBIX CMECEH OCYIIECTBISIOT C MOMOIIbIO
PacTBOPOHACOCOB, a TAKXKE KaMEpPHBIX MTHEBMOHarHeraresnei. KaMepHbie MHEBMOHArHETaTENH
IPEICTaBIIAIOT COO0W CBApHOU pe3epByap IpylIeBUAHONW (HOPMbI, UMEIOIINI B BEPTUKAIBHON
4acTH TepMETUYECKUIN 3aTBOP, a B HIXKHEW — TOPJIOBUHY ISl HICTEUEHUS cMecH (PUCYHOK 5.1).

OreuecTBEHHbIE  MOJENM  KaMEPHBIX  I[MHEBMOHArHeTaTeled  HUMEIT  [oJavyy
3...20 M’/4ac, BMECTHMOCTh HAMOPHOTO pesepByapa  0,35...3 M u paGouce aBieHHE
0,4...0,7 MIIa. OHu NO3BOJISIIOT MOAABAaTh CMECH 110 TOPU30HTANM nOpuMepHO Ha 150 M u mo
Beptukanu 10 40 M. JlJiss MHEBMOHArHeTareleld XapakTepHa BBICOKAsl CKOPOCTb JBUKECHHS
cmecH; oHa cocrtasisieT 0,1...0,3 M/c, a B MOMEHT BBITAJIKMBAHUS M3 OCTOHOBOJA JOCTHTAET
10...15 M/c, moaTomMy 1Sl rameHuss KMHETHYECKOW SHEPIHMHM IMOTOKAa CMECU MHPUMEHSIOTCS
HAaCaJIKu — KOHIIEBbIEC TACUTEIIH.

é.
1 Z 3
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1 — xoMmpeccop; 2 — peccusep; 3 — 6eToHOCMecUTENb; 4 — HarHEeTaTeb;
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5 — 6eToHOBOM; 6 — MPUEMHBII

Pucynok 5.1 — CxemMa mHEBMOHAarHeTaJIbHOM YCTaHOBKHU

IHopsinok BbINOIHEHHS PA0OTHI:

W3yuuTh KOHCTPYKITUIO U TIPUHITUI ICHCTBUS THEBMOHATHETATEIIS.
OnpenenuTs:

— quamMeTp OeToHOBOMA B;

— 00bpeM HarHeTaTess (1oJIe3HbIN U reoMeTpudeckuil) Vy u Vyr;

— o0mryro auHy 6eToHoBOMAA L;

— CPEIHIOI0 CKOPOCTH JABIKCHHS OeTOoHA Vp;

— (haKTHYECKYI0 MPOU3BOIUTEILHOCTh YCTAHOBKH /7;

— TUI OETOHOCMECHUTE,

— 00beM peccusepa Vp;

— pacxo CxKatoro Bo3ayxa 4;



— THIT KOMIIPECCOPa;
— o0BeM mpuemMHoro OyHkepa Vi.

MeTtoauka pacyeTra NHEBMOYCTAHOBKH

1 BuyTpeHHuii pasmep OeTOHOBOJAa B MNPUHUMAIOT B 3aBUCUMOCTH OT pa3Mmepa
HauOOJIBIINX KYCKOB 1eOHs D, 4To0sl D > 3d.

2 [lone3uplii 0o0beM HarHerareiass WIM OOBEM TpaHCHOPTUPYEMOW mopiuu Vg
onpenensitor mo tabnume S5.2. Ilo »Toit ke Tabnuie HaxoAsST o0ObEM HarHeraress
reOMETPUYECKUN V.

Tabmuua 5.2 — TexHn4eckas XapakTepUCTHKA YCTaHOBKH

Monens I1b

OcHOBHBIE TApaMETPBI

250 300 400 500 800
OO0ObeM Har"HeTarens mojae3Hblid Vy, 1 250 300 400 500 800
OObeM HarHeTaTesi reoMeTpuaeckuit Vyr, 1 300 450 600 620 1000
HpOI/I3BOI[I/ITeJII>3HOCTI) IIPH JUTATEITLHOCTH 75 9 12 15 24
LMKJIa 2 MUH, M~ /4
Bcnomorarensnoe Bpemst Txcr7, © 30 35 40 45 50

3 OO0uryto aMHy 0€TOHOBO/IA ONPENEISAIOT KAk CyMMY 3aJlaHHbIX [ 1 H:
L=1+H (5.1)

4 CpeZTHIOI0 CKOPOCTh V(p PACCUMTHIBAIOT B 3aBUCUMOCTU OT 3aJaHHOM MOJABMKHOCTHU
Oetona §, pabodero AaBleHHUs CKATOrO BO3/yxa B HarHerarene P u HalieHHoro Vy, oOuiei
mHbl L n guametpa Q o popmyiie

Ve =25-ky ky -k, kp-kp, (5.2)
rie  k;, — KO3QGUIMEHT BIUSHHUS TOABHKHOCTH OeToHa (Tabymma 5.3);
k, —KO3(pPUUMEHT BIUSIHUS O0O0bEMa TPAHCIOPTUPYEMON MOPLHUH OETOHA
(Tabnuna 5.4);
k, — ko3P duiineHT BIUsSHUA JUIMHBI TpyOompoBoaa (Tadmuma 5.5);
k, —K03(ppUUMEHT BIUSHUA JAaBIECHUS CKATOro Bo3ayxa (Tabdbmuua 5.6);
k,, — ko3 duireHT BiusHus nuametpa (tabmuma 5.7).
Tabnuma 5.3 — 3aBucumMocTs KodhduireHTa BIUsHUS Kg OT TOABUAKHOCTH O€TOHA S
S, cm 6 8 10 12 14
kg 0,82 0,91 1,0 1,09 1,13
Tabmuma 5.4 — 3aBucumocTs KodhunrerTa BiusiHUS 00beMa oT Ky 0T 00bema
Har"erarenasd Vy
Vi, 1 200 250 300 400 500 800
k, 0,82 0,91 1,0 1,09 1,13 0,35




Tabmuma 5.5 — 3aBucumocth Kod(duimeHta BIMSHUSA IJIMHBI TpyOompoBoaa ki OT IIWHBI

Tpybonposoaa L
L,m 42 73,4 100 127 150 160
k, 0,77 1 1,2 1.4 1,57 1,64
Tabmuna 5.6 — 3aBucumocTs Kod(duivenTa BIUSHUSA JaBICHHs CXKAaToro Bo3ayxa k, or pabouero
nasiaenus 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

Tabmuua 5.7 — 3aBucuMocTth K03 uumenTa BiausHus auamerpa kq ot tuamerpa tpybomnposoga D

D, mm

100

150

180

203

kg

0,55

1

1,3

1,47

5 q)aKTI/I‘lCCKYIO IMPOU3BOAUTCIIBHOCTb YCTAHOBKH JIA JaHHBIX YCJ'IOBI/Iﬁ 110 (bOpMyjle

—i’wﬁ (5.3)
<, + TQC}’[

cp

= K,

rac Tgcn — BCIIOMOT'aTCJIbHOC BPCMs, BKIIIO4Yasad MIPOJOJDKUTCIBHOCTL 3arpy3sku H

BBITPY3KH, BEIOUPAIOT U3 TaOIULIbI 5.2;
K, — K03()(PUIHMEHT UCTIONb30BaHUs YCTAHOBKH 10 BPEMEHH, Kp =
0,85...0,95.

Ecnu gaktryeckast npon3BOJUTEIBHOCTh YCTAHOBKH MOJIYYa€TCs MEHbILIE 3aIaHHOM, TO
HY>)KHO U3 TaOnuipbl 5.2 OpuHATH Oonbliuid 00beM Vy W caenarh nepepacuer, HauuHas C
IyHKTa 4.

6 BriOupatot 6eToHOCMecuTens o Vy.

7 O6beM peccuBepa v, Ui 331aHHBIX YCIOBUA M HOPMAJILHOTO J[aBJICHHUS

0,6 MIlIa paccunTtbsiBatoT o popmye

P=

V,=12-V,,.+085D* L, (5.4)
rie V. — FCOMETPHYCCKHIT 00beM, M ;
D — BHYTPEHHUU JuameTp 0€TOHOBOA, M;
L —MaKkcuMaibHas (00mas) airmHa 6ETOHOBOIA, M.
8 Pacxoj BO3IyXa Ha TPAHCIOPTHPOBaHHE | M’ GETOHA B 3a[JaHHBIX YCTOBHSX HAXOMIST
o ¢popmyiie
_(P—=Py;)-(085-D* - L+V,,)
- v ,

y (5.5

rane P —3amanHoe pabouee AaBJEHHE CKaTOro Bo3ayxa B HarHerarene, Mlla; P, —

JABJICHHUEC B KOHIIC ITUKJIA.
Ipu Vy=0,25....0,4 M Pxon = 0,15 MITa, put Vyy = 0,5...0,8 M° Pyon = 0,17 MITa.
9 Jlns moabopa THIma KOMIIpECcopa ONMPEISIsIOT €ro MPOU3BOAUTEIFHOCTD



A-IT

I, =

60

9

3 o
rge A —pacxon C:Karoro Bo3ayxa Ha TPAaHCIIOPTHPOBAHUEC 1 Mm° OeTOHHOM CMCCH,
o 3
Il — ICUCTBUTEIIbHAS IIPOU3BOJAUTEIBHOCTh YCTAHOBKH, M /d.

Conep:xanue oryera

(5.6)

B otuete JOJDKHBI OBITH MMpCACTAaBJICHbI CXCMa YCTAHOBKH, HCO6XOI[I/IMBIe pacydcThl U
BBIBOJBI.

KOHTpOJILHbIe BOIIPOCHI

1 Kakue criocoObl TpaHCIIOPTUPOBAHUS pACTBOPOB M O€TOHOB BrI 3HaeTe?
2 [IpoucxoauT U Ipy TPAHCIIOPTUPOBAHNUN «CUTPUIALUL» CMECH?

3 MOHO 11 THEBMOTPAHCIOPTUPOBATH CYXUE CMECH?

6 JlaGopaTopHas

padora

Ne

Onpenesnenune

XAPaKTEePUCTUKHA BUOPATOPOB ISl YIUIOTHEHHSI 0€TOHHBIX cMeceil

eab padoThI:
1) u3yunuTh YCTPOMCTBO © NPHUHIMUI PaOOTHI

BUOPATOPOB MO MPOMBILIIIEHHOMY 00pa3iLy.
2) U3y4yuTh TMpaBUja OHKCIUTyaTallMd MW TEXHUKUM OE€30MacHOCTH Hpu padore ¢
BUOpaTOpaMHu.
3) paccuuTaTh OCHOBHBIC TIapaMETphl BHOpaTopa B COOTBETCTBUM C 3aJIaHHBIM
BapuaHTOM (Tabnuma 6.1.).

Tab6nuia 6.1 — BapuanTsl 3a1aHU# C UICXOJHBIMH JTAaHHBIMU

IKCIEPUMEHTAIbHOU

IMOBCPXHOCTHOTO H FJ'IY6I/IHHOFO

IToBepXHOCTHBIN BUOpaATOp I'my6unHBII BUGpaTop
Bapuan | Macca Bosmymarony | [Tnomans Hapyxubr | Tun Tomnmuna
T BUOpaTo | as OCHOBaHHS | i nuameTp | BUOpOBO3OyIUT | BUOpUpyeM
pa cuIa TUTMTEI KopIryca e oro
m, KT P, kH F, M dy, MM ciost h, M
1 12 2 0,4 25 0,30
2 16 6 0,6 30 [InanerapHsblii C 0,30
3 20 10 0,8 38 BHYTpEHHEMN 0,30
4 28 |14 1,0 45 obxarko 0,35
5 32 16 1,1 50 0,35
6 36 18 1,2 54 0,35
7 40 20 1,3 60 [InanerapHblii ¢ 0,35
8 51 22 1,4 65 HapyKHOH 0,40
9 64 |26 1.6 70 0OKaTKOH 0,40
10 80 30 1,8 80 0,40

Teopernyeckasi 4HacTb



Pexum BHOpAalMOHHOTO YIUIOTHEHUS XapaKTepU3YEeTCsl aMIUTUTYIOW KOJIeOaHHiH,
4acTOTOW KOjeOaHuM, MPOAOKUTENBHOCTBIO BUOPUPOBAHUS M MOLIHOCTBIO, HEOOXOIUMOMN
JUIsl BUOpUPOBaHUS OETOHHOW CMECH.

OnTumanpHash 4acToTa KOJEOaHWHM 3aBUCUT OT pa3Mepa 4YacTULl U MOJBUKHOCTH
O0etoHHOU cmecH. [l cMecel ¢ KpyHmHBIMU (paKkIMsIMH 3alloJHUTENEH HeoOxonuma Oosee
HU3Kasi 4YacToTa KoJeOaHWH ¢ HaumOOJbIIeH aMIUIMTYIAOW, a i1 CMeced € MEJIKUMHU
¢paxkuusiMu — HauboJee BBICOKAs 4acToTa C MEHbIIEH aMIUIMTynod. BuOpatop coctouT u3
BUOPOBO3OYyAUTENS (BHOPAIMOHHOTO MeXaHu3Ma), pabouero opraHa W amMOpPTHU3aTOPOB.
DJeKTpOMEXaHUYECKUe BUOPOBO3OYIUTENN MO KOHCTPYKTUBHOMY HCIOJHEHHIO OBIBAIOT
nebanaHCHbIE, TUIaHETapHbIe U OeryHkoBble. JleOanaHCHBI BUOPOBO3OYAUTENh COCTOUT M3
KOpIlyca, B KOTOPOM 3alpeccoBaH CTaTOp ACHHXPOHHOTO JJEKTPOABUTATENSA C
KOPOTKO3aMKHYTBIM POTOpOM. Bain 35ieKTpoaBUraTensi yCTaHOBJIEH HA MIAPUKOMOAIIUITHUKAX,
IIOCJIEAHUE CMAa3bIBAIOTCA KOHCHCTEHTHOM CMAa3KOW, BBITEKaHWE KOTOPOM OrpPaHUYUBAIOT
JaOUpUHTHBIE YIUIOTHEHHA. Ha KOHCONBHBIX 4YacTsSX Bajia pa3MEIIeHbl MOJBUKHBIE U
HETOJBMXKHBIE YacTu AeOanaHcoB. M3MeHsAsI UX paclioyioKEHHE OTHOCUTENIBHO APYT JApyra,
MO>KHO IIOJIyYUTh YETHIPE pAa3JIMYHBIX CTATUYECKMX MOMEHTa Macchl Je0alaHcoB U
COOTBETCTBEHHO YETHIPE 3HAYEHUS BO3MYILAOIIEH CUJIBL.

CraTudeckuii MOMEHT MacChl 1e0alaHCOB ONpeaesieTcs Mo GopmyIe

3600 - P
myr, = ——5—, (6.1)
w
rae  m, — Macca J1e0aJaHCcoB, KT;
1, — paanyc BpalleHHs [eHTpa Macc Je0aaHCoB, M;
P —BO3Mymaromas cuna, H;
@ — YTJI0Basi CKOPOCTh BpaIleHus 1e0aJaHCoB, C.
AmMmunTyna kosiebanuii BuOparTopa:
mur;
A=—"20 (6.2)
m+m,

rjae  m —wmacca Bubparopa, kr (cMm. Tabnuity 6.1);
m; —Macca muThl (mpuHaTh m;=0,5...1,1 1).

B nebGanancHbIX BUOpaTOpax HEHAMPABICEHHOTO JIEUCTBUS BEKTOP IEHTPOOEIKHOM CHIIBI
P Bpamaercs ¢ yrioBoil CKOpocThro W, a Mpoekuusi 3TOro BEKTOpa Ha OCh X U3MEHSIETCS 10
rapMOHUYECKOMY 3aKOHY:

P, =P-sin(w-1), (6.3)

rae Py —Bo3Mmymaromas cuna, H.
AMIUTUTYTHOE 3HAYEHUE BO3MYIIAIOIIEH CUJTBI paBHO IIEHTPOOCIKHOMU CHUJIe:

P=m-r-o, (6.4)

rae P — aMIUIMTYIHOE 3HAY€HUE BO3MYIIAtoEen cuibl, H;



m — Macca jgebanaHca, KrT;
r — paanyc BpalleHus IeHTpa THKECTH AedanaHca, M ;
® — YIJIOBasi CKOPOCTh BpaIlCHMS, ¢
Ecnmn BHOpPOBO3OYyAWTENh 3aKpenWTh B IICHTpE pabodel IUIOMIAJAKH, IOJydYaroT
IIOBEPXHOCTHBIM BHOpaTop (PUCYHOK 6.1), TeXHHUYECKass MPOM3BOAUTECIBHOCTh KOTOPOTO
onpenenseTcs mo Gopmyiie

TeF.h 3600 , (6.5)
I +t,

rae I — IPOU3BOAUTEIBHOCTD YINIOTHEHHS GETOHHON CMeCH, M /d;
F — IUIOIIAb KOHTAKTA, M’}
h — rnyOuHa npopaboOTKH, M ;
t; — IPOAOJKUTEIIHPHOCTh BUOPUPOBAHUS HA OJTHOM MOCTE, C;

t, — IPOAODKUTEIHLHOCTh IEPECTAaHOBKU BUOpATOpA, C.

Ig

Pucynok 6.1 — IloBepxHOCTHBII BUOpaTop

[Inanerapublii BUOPOBO3OYAUTENb HAXOAUT MPUMEHEHUE B OECHOIIIMITHUKOBBIX
BUOPOCTEPKHEBBIX MTYOMHHBIX BUOpaTOpax (pUCYHOK 6.2).

a) 0)
4
7 )
6

a — HapyXHast o0KkaTKa; 0 — BHYTpeHHs 00KaTka; 1 — Koprmyc; 2 — BaJl AJIEKTPOIBUTATEIIS;
3 — rubkoe coenuHeHue; 4 — Baj OeryHka; 5 — 6eryHok; 6 — CTep)keHb; 7 — KOJIbLIO

Pucynok 6.2 — [TnanetapHslii BUOPOBO3OYAUTEND

Paznuyaror BHOpOBO3OYyAMTENM C HapyXHOW M BHYTpeHHeHl oOkaTkoil. B mepBom
ciydae Jebananc 0OKaThIBaeTCsl CBOEH Hapy KHOW MOBEPXHOCTHIO BHYTPHU KOJIbIa; BO BTOPOM
Cilydae IyCTOTENbIii OEryHOK OOKAaThIBAETCS CBOEW BHYTPEHHEH IMOBEPXHOCTHIO BOKPYT
CTEPXKHS.

TexHuueckasi IPOM3BOAUTENLHOCTh TITyOMHHOTO BUOpaTopa onpeaensercs no Gpopmyie



3600
HTrzﬂ-Rg-h-kt T (6.6)
1 2

rae R, —pagmyc geiictBusi BHOpatopa, M (NMPHHATH PaBHBIM 5...7 3HAYCHUAM

Hapy>KHOTO AuameTpa Kopiyca (cM. Tabnuiy 6.1.);
h — TonmuHa BUOpUPYEMOro ciiosi 0eToHa, M;
k — xoa(hunreHT nepekprITUs 30H ACUCTBUA BUOpaTopa (IPUHATH
k =0,65);
| U t, — IPOJOJDKUTENBHOCTh BHOPUPOBAHUS HA OJJHOM MECTE U BpEMS
NepPEeCTaHOBKU BUOpaTopa cooTBeTCTBEHHO (ipuHsTh 1, =30 ¢, 1, = 1...5 ¢).
Yucno xonebanuii kopmyca BHOpaTopa ® 3aBHCHUT OT COOTHOLICHHS paJuyCcoB OeTryHKa

. D
r:E u OEeroBoil JOPOKKHU R:E (cMm. pucyHOK 6.2) U ompeaensercss Mo CaeayruM

dbopmymnam:
— 1J11 BUOpOBO30YIUTENS C BHYTPEHHENW OOKAaTKON
R

=0 X (6.7)

— 1J11 BUOPOBO30YIUTENS C HAPYKHOM 0OKaTKOM

(6.8)

W, =—®
H b
R—-r

I7le @ — yIJI0Bas CKOPOCTh BpallleHUs! THOKOT0 Baa.
3Hak “~” B (hopMyIie MOKa3bIBAET, YTO BpallleHHe OeryHKa U ero oOKJ1agKa MpOUCXOoIsT
B Pa3JIMYHBIX HAIPABIICHUSIX.
Haueptuth rpagmk 3aBUCUMOCTH @ OT g, npucBavBas 3HaueHus | < R <3.
r
[Ipu 3aganHOM ynciie 00OpPOTOB Bajia JIEKTPOJBUTATEIIS YUCIO OOKaThIBaHUM OETyHKa
C BHEIIIHEH OOKaTKOM:

g, (6.9)

Ny, (6.10)

rae  n;, n, —4acTtoTa KoseOaHui, KoJeOaHuii/MuH;

D — TraMeTp BHENTHEH 00KaThIBaOIIEHCs TOBEPXHOCTH, M;
-1
Ny — 4YacToTa BpallleHUs! SJIEKTPOABUTATENSA, MUH .

[Tpu manoii pazuuiie auameTpoB D U d vactota konedanuii mocturaet 300...350 I,

IHopsinok BbINOJIHEHUS PadOTHI



I [locne wu3yyeHUs TEOPETUYECKOW 4YaCTH, KOHCTPYKIIMH BUOpPOBO3OyAHUTENEH U
0e30MacHbIX MPUEMOB PAadOT ¢ PYYHBIMH BHOpAaTOpaMu U3MEPHUTH MPHU MOMOINM BaTTMETpPa
HOTpeOIIEMYIO MOITHOCTh ITIOBEPXHOCTHBIX U ITyOMHHBIX BUOPATOPOB.

ITpousBecTn  3aMep  4acTOThl  BBIHY)KJIEHHBIX  KOJEOaHMH C  MOMOIIBIO
TEH30METPUUYECKOT0 BHOporpada npu pabore riiyOMHHOTO BUOpaTOopa B YIJIOTHEHHOM cpene
U Ha BO3/YyXE€.

[To pe3ynbraTaM HENOCPEACTBEHHBIX 3aMEpPOB TabapUTHBIX pa3MepoB pabouero
o0opynoBaHusi U JeballaHCOB BUOpPOBO3OYAMTENEH B COOTBETCTBUU C TEOPETUYECKUMU
3aBHCHUMOCTSIMU ONPEJEIUTh PAaCYETHBIM ITyTEM BO3MYILAOLIYIO CUJTY, YACTOTY KOojeOaHul u
MPOU3BOJUTEIILHOCTD MOBEPXHOCTHBIX U TITyOMHHBIX BUOPATOPOB.

2 Bo u30exxaHne HECYaCTHBIX CIIy4aeB 3alperiacTcs:

— HauuMHATh paboTy, HEe YyOeAMBIIMCH B WCIPABHOCTH BHOpaTOopa, HAAECKHOCTU
KpEIUIEHUsI K HEMY TOKOMNOJBOASIIEr0 KaOesid M HaJeXKHOCTH 3a3€MJIEHHS KopIllyca WU
VMCTOYHHKA TUTAHUS;

— HAYMHATh PabdOTy MpPU HEUCIPABHOM, HATSIHYTOM WM CKPYYEHHOM TOKOBEIYLIEM
Kaoee;

— IPOU3BOAUTh KaKOW—IMOO BUJA PEMOHTA, YMCTKY, CMa3Ky W T.N. NPU BKIIOYEHHOM
BHUOpaTope;

— paboTaTh 3JEKTPUYECKUMHU pYYHBIMH BUOpaTOopaMu 0€3 pEe3MHOBBIX Camor u
IIEPYATOK.

3 Otuer opopMiIsieTcss HHAUBUAYAIBHO B CIEAYIOIIEN OCIEA0BATEIbHOCTH:

— CXEMbI BKJIIOYEHHUS] BUOPATOPOB B CETh;

— KOHCTPYKIIMH BUOPOBO3OYAUTEIIEH;

— TEOpETUYECKas YacTh;

— METOJIMKA U3MEPEHUN U Pe3yJIbTAThl BEIUUCIECHUN OCHOBHBIX TAPAMETPOB;

— COMOCTAaBJICHUE TMOJYYEHHBIX PE3YJbTATOB C TEXHUYECKONM XapaKTEPUCTHUKON
CEpHIHBIX BUOPOBO3OYAUTEIIEH.

KoHTpoJibHBIE BONIPOCHI

1 Kak omnpenmensiercss ¥ OT KakuxX MapamMeTpOB 3aBUCUT MPOU3BOIUTEIHHOCTD
TIIyOMHHBIX BUOPATOPOB?

2 Kak ompenensieTcs ¥ OT 4€ro 3aBUCUT BEJIMYMHA BO3MYIIAIOINIECH CUITbI BUOpaTopa?

3UeM oTaM4aroTCA MeXAy co0oW BHUOPOBO3OYIUTENM HAIMPABICHHOTO W
HEHAITPaBJICHHOTO 1CHUCTBUsA?

7 JlaGoparopnass padora Ne 7. MH3yuyeHme YyCTpPOHMCTBA U OIpedesIeHUE
NPOU3BOAUTEILHOCTH MOTOPHBIX KATKOB

eab padoThI

1) u3yunTh Ha3HAUYCHHE, 00JACTh IPUMEHEHUS, 00IIIee YCTPOMCTBO M paboUHii Iporiecc
MOTOPHBIX KaTKOB (Tabnuma 7.1);

2) BBIYCPTUTHh KHHEMATHICCKHE CXEMbI MOTOPHBIX KaTKOB;

3) onmcaTh Ha3HAYEHUE, YCTPOMCTBO U TEXHOJOTUUECKHM MPOIIECC KATKA;

4) onpeeNnnTh IKCILTyaTalAOHHYIO PONU3BOIUTEIHHOCTD.

B pabGounx opraHax yIJIOTHSIOMIMX MAaIIdH (MOTOPHBIX KAaTKOB) WCIIOB3YIOTCS
CJIEIYIONTNE OCHOBHBIC CITOCOOBI: YKaTKa; TpaMOOBaHHUE; BUOPHPOBAHHE.



Tabmuna 7.1 — BapuaHTsl 3a1aHus

Bapuant
[TapameTpsl
1 2 3 4 5 6
Mapka kaTka AY-47b | JIY-63 JY-8B AY-42A | 1Y-9B JAY—-49A
Ymnorasemsbiii matepuan | I'pasuit | Illebenp | Achanproberon | I'paBuii | lllebens | AcdanpToOeToH
upuHa yrioTHseMOn 6 7 75 8 10 12
MOJIOCEI B, M
Hucno npoxoaoB 1o 30 35 5 40 25 20
OJTHOMY MECTY 1
CkopocTb JBUKEHUS 2.73 1.94 3.25 7 3,25 2,35
KaTKa v, KM/4

Oo0mmue cBeJeHus 00 YCTPOMCTBE, TEXHOJOTHIECKOM npouecce |
NPOU3BOAUTEILHOCTH MOTOPHBIX KATKOB

[Ipy yNjIOTHEHUU IMyTEM YKATKH IO TOBEPXHOCTH YIUIOTHSIEMOTO CJIOS MEPEKAThIBACTCS
Bajen. [lox neilcTBUeM €ro Cuibl TSDKECTH CIIOM Marepuaia NpUOOpETaeT OCTaTOYHYIO
aepopMaIuio, KoTopas Mo Mepe yBEIMYEHUS IUIOTHOCTH YMEHbBIIAETCS, U K KOHIy YKaTKU
npuoiMxkaeTcss K Hymo. JlanpHeiillee yBEIMYEHHE IUIOTHOCTHM Marepuana MOMKET ObITh
JOCTUTHYTO JIUIIb YBEITMYEHUEM HArpy3KH Ha BaJell.

TpamOoBaHHE OCYIIECTBISIETCS NEPHUOJUYECKUM IMOJHATHEM KaKOM—IHOO Macchl Ha
BBICOTY U €€ MOCIEAYIOIINM CBOOOAHBIM MaJJ€HUEM HA TOBEPXHOCTh YINIOTHIEMOTO CIIOSI.

CymHOCTh BUOpPOYIUIOTHEHUSI CBOJUTCA K TOMY, YTO KojeOmromascs ¢ OOJbIIOn
4acTOTOM Macca cOOONIaeT KMHETUYECKYIO SHEPTHI0 YACTHUIIAM MaTepuasa, pacroioKEHHbIM
B 30HE JeWCcTBHS BHOpaTopa, M NPHUBOJUT MX B KoJieOaTENbHOE COCTOsHUE. Pa3Hble 1o
KPYIIHOCTH U Macce 4acCTUIbI MTOJIyHYarOT PAa3JIMYHbIE YCKOPEHUS, B3aUMHO MEpEMENIAOTCs, U
MOPbl MEXKy KPYMHBIMH YacCTHUIIAMU 3aIOJHAIOTCS 00Jiee MEJIKUMU; MPU 3TOM JIOCTUTACTCS
YBEIMYECHHE INIOTHOCTH MaTepuraa.

YIIOTHEHHE MAaTepuaioB YKAaTKOM IIPU yCTPOMCTBE JTOPOXKHBIX OCHOBAHUU U
MOKPBITUIA OCYIIECTBIISIETCS CAMOXOJHBIMA MOTOPHBIMH KAaTKaMH, KOTOPbIE€ MOTYT OBITH C
[VIAJIKUMH METANTMYECKUMHU BajbllaMd, BajbllaMU B BUJC MMHEBMATHYECKUX IMWH WIH C
KOMOMHHPOBAaHHBIMHU pabOYMMH OpraHaMu (ITHEBMOKOJIECAMHU, TJIaJJKUM BUOPOBAJIBILIOM).

[1o uncny ocel U BAJIBIIOB Pa3JINYarOT KaTKU:

— OJTHOOCHBIE OJIHOBAJIBIIOBBIC C MOJJICPKUBAIOIIMMU BajbllaMu (KojecaMu) Wik 0e3
HUX;

— IABYXOCHBIE IBYXBaJIbIIOBBIE C OTHUM WJIM ABYMS BEIYIIMMHU BaJIbLIAMH;

— JIByXOCHBIE€ TPEXBAJIbIIOBBIE;

— JIByXOCHBIE€ TPEXBAIBLIOBBIE C JOMOJIHUTEIbHBIM BaJblOM MAJIOI0 JUAMETPA;

— TPEXOCHBIE TPEXBAJIBLIOBBIEC C OAHUM UJIU TPEMS BEAYLIMMH BaIbI[AMH.

[To ynensHOMY TMHEHHOMY JABJICHUIO KaTKU Pa3lesstoTCs Ha:

— Jerkue ¢ nauHelHbIM maBieHueM meHee 400 H/cm (Macca— 10 5 T, MOIIHOCTH — J0
25 xB1),

—cpennue ¢ suHEWHBIM nmaBienuem 350...600 H/em (macca —6...10 T, MoOmTHOCTD —
25...30 kBT);

— TspKenble ¢ auHerHbIM aaBiaeHuemM 600 H/cm u Gonee (macca — 10 T, MOIITHOCTD —
oosee 35 kBT).

[lo mpuHIMNY ACHCTBUS pa3iIMyalOT KAaTKU CTAaTUYECKUE, YIUIOTHSIOIIME MaTepuai
TOJILKO JIEMCTBUEM COOCTBEHHOTO Beca, W BHUOpALMOHHBIC, YIUIOTHSIOIIKE MaTepHall




JIEHCTBUEM COOCTBEHHOTO Be€ca M TEPUOJUYECKUX KOJIEOAHWA OJHOTO WM HECKOIBKUX
pabounx opraHoB (BaibloB). CaMOXOJHBIE KAaTKU C TTAJAKUMHU BaJbllaMU KJIACCUPUIUPYIOT
TaK)Ke MO0 TUIy TPaHCMUCCUM (MEXaHWYecKas, TMApoMeXaHudecKas, TUIpooObeMHas) U MO
CUCTEME yTpaBiieHus (PyyHOE, TUAPABINYECKOE).

CaMOXOJIHbIE€ KaTKU Ha MHEBMATHYECKUX IIMHAX OOBIYHO BBIMOJIHSIOTCS JIBYXOCHBIMU
Ha MIMHAX C IJIaJKuM npoTekropoM. OOmias macca TakKMX KaTKOB HAXOJUTCS B Mpeiesax
15...35 T u 3aBUCUT OT Macchl Ux Oasacra.

[lo ycTaHOBKE KOJIEC HA OCSAX Pa3IMYalOT CXEMY C IIIaXMAaTHBIM PACIIOJIOKEHUEM KOJIEeC
(pucyHok 7.1, a); cxeMy ¢ psagHou (pucyHok 7.1,6) M cxemy C KOMOMHUPOBAHHOMN
paccTaHOBKOM KoJiec Ha ocsx (pucyHok 7.1,B). B coBpeMeHHBIX KaTkax HauOoiee
pacnpoCTPAHEHO PACIIOIOKEHHUE KOJIEC [0 CXEeME, TOKA3aHHOM Ha pucyHke 7.1, a.

CaMoxo/IHbIE KaTKM Ha MMHEBMATHYECKUX IMMHAX TaK K€, KaK W KaTKU C TIaAKAMU
BaJIbIIaMH, KJIACCU(UIIUPYIOTCS IO BUIY CHUJIOBOM yCTAaHOBKH, THUITY TPAHCMHUCCHH, CUCTEME
VIPABJICHUS U IPYTUM MTPU3HAKAM.

OCHOBHBIC JTOPOKHBIE MOTOPHBIE KAaTKM C TJIAAKAMH BaJIbIIAMH, ITOJTYYUBIIHE
HauOOJbIIEE PACTIPOCTPAHCHUE MPHU YIUIOTHEHUU JAOPOKHBIX OCHOBAHUW W TOKPBITUM, —
JIBYXBaJIbIIOBBIC U TPEXBAJIBI[OBBIC JIBYXOCHBIC U TPEXOCHBIEC KaTKU CTATUYECKOTO JEHCTBUSA
(Tabnuna 7.2).
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a — 1maxMaTHasi; 0 — psaHasi; B — KOMOMHUpOBaHHAs

PI/ICYHOK 7.1 — Cxembl YCTAaHOBKH KOJIEC TIHCBMOKATKOB

OfHOBaJIBIIOBBIE KAaTKU TPHUMEHSIOTCS Juisi paboT Hebonbimoro odwema. llepemuuii
HaNpaBJIAIOIIAN BaJlell 3TUX KATKOB, KaK MPABHWJIO, BBIMOJHSAETCS Pa3pe3HbIM, COCTOSIIUM U3
JIBYX OJJMHAKOBBIX YACTEH, YTO MO3BOJISIET KAXKAOM YaCTH MPU MOBOPOTAX BPAILIATHCS CO CBOEH
CKOpPOCTBIO, T.€. YMEHBIIAET CIBUTH YIUIOTHAEMOI'O0 MaTe€pHUalia, COMPOTUBICHUE MTOBOPOTY,
YIIy4IIae€T POBHOCTH MOBEPXHOCTHU. [loBECKa mepenHero Bajiblla BBINOJHEHA TaK, YTO MPHU
Hae3Jgax OJIHOW CTOPOHOM Ha MPENSATCTBUS W HEPOBHOCTU TOKPBITHS Bajiel] MOXKET
HAKJIOHATHCSA B BEPTUKAIBHOM MJIIOCKOCTH Ha yrod 10 30...35°.

JIByXBaJblIOBBIE JIBYXOCHBIE KATKH UMEIOT BAJIbLIbl OJMHAKOBOU IIMPUHBI, B HEKOTOPBIX
KOHCTPYKITUSAX 00a Bajiblla BBIMTOJHSIOT BEAYIIUMH, YTO YJIy4IllaeT KadeCTBO YKaTKH, HO
ycloXkHseT KoHcTpykuuto. [lpuBom Bemymiero Banblia (BajbllOB) OCYIIECTBIISIETCS
3yO04aThIMU, IIEMHBIMH I PEMEHHBIMH TIepeIadamMHu.

TpexBanblOBBIE TPEXOCHBIE KATKH BBIMOJHSIOTCA KaK C OJHHUM, TaK U CO BCEMH
BEIYLIIMMH BalibllaMd. Ballbllbl UMEIOT OJIMHAKOBYIO HIMPUHY M PaCIONararoTcs OJIMH 3a
npyruM. [lepenuunii (IOMOJTHUTENBHBIN) U CPETHUIN BaJIbIbl — YIIPABISIEMBIE.

Ta6J'II/II_Ia 7.2 — Texanueckas XAPaKTCPUCTHKA CaAMOXOIHBIX KAaTKOB C I'NTAAKMUMHU BaJIbLIaAMU



Mapka kaTka AY-47b | HY-63A JIY-8B AY-42A J1Y-9B JAY—-49A
Tun xatka I[ByXBaJILHOBvLHVI I[ByXBaJILHOBuLHVI TpeXBanbLIOBLHﬁ
JIBYXOCHBII JIBYXOCHBIHN TPEXOCHBIN
Tpancmuccus I'mapocraTuyeckas I'mapocraTuyeckas THAPOMEXaHUYECKas
Macca, T
Oe3 Oaiutacra 6 9 8 10 10,3 11
¢ bautacTom 8 13 13 13 18 18
[upuna
YIUIOTHAEMOMU 1,3 1,6 1,3 1,25..2 129 129
IOJIOCHI, M
Yucno Benymmx 1 1 1 ) 1 1
BaJILLIOB
Pa3mepsl BaibliOB (quamMeTp, MUPUHA), M
BEJIYIIIETO 1,3 1,6 1,6;1,3 1,4;1,25 | 1,6;1,25 1,6-1,3
CpEITHETO — — — — 1,3; 1,29 1,3
HAIPABJISIOLIETO 1;1 1;1 1,3; 1,29 — 1,3; 129 1,3;
JImneiinoe
nasieHue Benymux | 49000 73500 59000 51000 59000 78500
BajIbLIOB, H/M
Mourocts 36,8 55 36,8
nBurarens, KBt
CKOpOCTb NePEABUKEHUS, KM/U
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...5,26 0...5,2
nepeaaya 3 - 0...6,55 0...8 - 0...8 0..8

JI1s1 OYMCTKH BaJbLIOB M MPEJOXPAHEHUSI UX OT HAJUINAHUS YIUIOTHAEMOI'O Marepuania
KaTKu OOOpYAYIOT CKpeOKaMH M CMayMBAKOIIMMH ycTpohcTBaMU. CKpeOKH MpeACTaBIISIIOT
coOOi cCTajbHBIE IUIACTUHBI, 3AaKPEIUICHHBIE Ha pbluarax, KOTOpbIE NPHKUMAIOTCA K
MMOBEPXHOCTHU BAJBIIOB MPY>KUHAMH C OOJIBIIUM WM MEHBIIIUM YCUJIMEM B 3aBUCUMOCTH OT UX
perynupoBanus. CMauuBaromiasi CucTeMa COCTOMT M3 OJHOIO MJIM JIByX OaKkoB, M3 KOTOPBIX
CMa4MBaloIas >KUJIKOCTh (BOAAa WJIM SMYJbCHS) 4epe3 KpaHbl, TPYyOONPOBOJLI M IIJIAHTH
NOCTyHnaeT K TpyOKaM C OTBEpPCTHSIMH, PAaBHOMEPHO pAaCIpeAesSIOIUMU KUAKOCTh IO
pabourM TOBEPXHOCTSM BaJIbIOB. YIpaBJICHUE TMoOJadeld CMayuBaromeld >KUIKOCTH
IIPOU3BOJUTCS ¢ pabovero Mecta MOTOPHUCTA.

[Ipu ruapomMexaHMuecKO TPAHCMUCCHUU B CUCTEMY MPUBOJA BEIYIIMX BAJIbLIOB KaTKa
BCTPAuMBAIOT  TUAPOTpPAHCPOpPMATOpP, HAIMYME KOTOPOTO  OOECHeYMBaeT  IJIABHOCTh
pEBEPCUPOBAHMS JABMKEHHS, MOCTOSHCTBO peXUMa paOOThl JBUrareis, COKpAIIaeT YHUCIO
CTymneHel KOpoOKHU nepeiad u 00JieryaeT yrpaBieHUE KAaTKOM.

[Ipn TUAPOMEXAHUYECKOM IIPUBOJIE KOMIUIEKCHBIN HEPETYJINPYEMBbII
TUAPOTpaHCHOpPMATOp pacrojaraercss MeXIy JABUTaTelieM M MEXaHU3MOM peBepca,
BCTPOEHHBIM B KOpPOOKYy nmepeaad. PeBepcupoBaHue MNPOU3BOAUTCS TPU  TTOMOLIU
MHOTOJUCKOBBIX (QpUKIIMOHHBIX My T niepeanero (I1) u 3aguero (3) xona, yCTaHOBICHHBIX Ha
NEPBUYHOM Bally KOpoOkH mepenad. [[nst ycTpaHeHuss mpoOYyKCOBKHM BEIyIIMX BajlblIOB B
MOMEHT PEBEPCHUPOBAHUS KaTKa B THUJIPOCHCTEMY BKJIIOYEHUS My(T BMOHTHUPOBAH
PEIYKIIMOHHBIN KJIAllaH, COBMEIIEHHBINA C pblYaroM peBepca.

['uapaBnuyeckuit mpuBoj (0ObEMHas THMAPOTPAHCMUCCHS) MO3BOJISIET 3HAUYUTEIBHO
VOPOCTUTh TPUBOJA BEIYIIMX BalbllOB KaTkKa, OTKa3aTbCi OT KOpPOOKM mepenad,

muddepennmana, perepca.



CaMOXOI[HBIe BI/I6paLII/IOHHBIe KaTKM OJi1  YIUDIOTHCHHA  JOPOKHBIX HOKpBITI/Iﬁ
HU3TrOTOBJIAIOT IMPCUMYIICCTBCHHO JIBYXBaJIbIIOBBIMHU. Kunematnueckas cxema BI/I6paHI/IOHHOFO
CaMOXOIHOI'O KaTKa IIOKa3aHa Ha pUCYHKEC 7.2.

1 — ngBuratenp; 2 — mydTa cuemienus; 3 — KopoOka repeaad ¢ peBepcom; 4, 6 — IpuBOI BUOPOBAJIBIOB; 5 —
mydra; 7 — pesHHOMeTaNINYeCKuid amopTuzarop; 8, 9 —3yduarsie MmydTor; 10 — BubpoBaern; 11 — 3youaTas
6opTtoBas nepenaya; 12 — peaykrop; 13 — Topmo3; 14 — rugpounnunap; 15 — BeoMblil Baselr

Pucynok 7.2 — Kunemaruueckasi cxema BUOPallMOHHOTO KaTKa

OTOT KaTOK OTJIMYAETCS OT CaMOXOJHOTO MOTOPHOIO CTATHYECKOrO0 KaTKa HaJIU4YHEM
BUOpaTOpa HEHAIIPABJICHHOTO JIEUCTBUS (YCTAaHOBJICH B 3a/IHEM BEAYIIEM Bajblle), MEXaHU3Ma
MpuBoaa BUOpaTopa (BBINOJHEH B BHUJE KIMHOPEMEHHOW TMepenadu) U YIpyro MOJIBECKU
BUOpOBaJIblIa HA PE3MHOMETAJUIMYECKUX aMOPTH3aTOPaXx.

CymiectByromnye KaTku UMEIOT yacToTy Koiedanuit 30...70 I'n 1 BO3MYIIAOIIYIO CHUITY
no 80 xkH (mocnennioro BbIOMparoT B mipenenax P =(4...6)Gg, rne Gg—cuia TSKeCTH
KoJeomomuxcs yactel karka, H). Paboune ckopoctu BUOPOKAaTKOB Ha3HAYaIOTCA OOBIYHO B
npenenax 1,2...2,2 km/4. Ilpu yninotHeHun achaibTOOECTOHHBIX CMECEH MepBble OJWH — JBa
MPOX0/1a PEKOMEHYETCSI BBIMOIHATH C BBIKIIOYEHHBIM BUOPATOPOM.

CaMOXxo0/IHbIe KaTKA HA MTHEBMATUYECKUX IIMHAX MPU YIUIOTHEHUHU ac(haabTOOETOHHBIX
cmeceit 6osiee A(HEKTUBHBI U MMPOU3BOIUTENBHBI, YeM KATKHU C TJIaJKUMU METATUYECKUMU
BaJIbLIAMU, MPEXKIE BCEro MOTOMY, UTO IPU OJIMHAKOBOM CKOPOCTHU ABUIKEHHUS KECTKOTO
BaJiblla U TMHEBMATHYECKON IIMHBI YIUIOTHSEMbIA MaTepuan HAXOOUTCA B HAMNPSHKEHHOM
COCTOSTHMM 00Jiee MPOIOJKUTENBHOE BpeMsl TpH padoTte muHbl. ClieaoBaTeabHO, MPU IPOUYUX
PaBHBIX YCIIOBUSIX TpeOyeMoe YHCIIO MPOXO0JIOB KaTka HAa MHEBMATHYECKUX IIMHAX MEHBIIIE
Yyycia TPOXOA0B KaTKa C TJIaJIKUMUA METAUNTMYECKUMHU BaJIbIIaMU.

OTtpuiarenbHbIM (PaKTOPOM IpH padOTe KaTKOB HA MHEBMATHUECKUX LIMHAX SIBISETCS
HEJIOCTATOYHAsI POBHOCTh MOBEPXHOCTH B NPOJOJBHOM U TIONEPEYHOM HAINPABICHUU.
[ToaTOMy OKOHYATENbHBIE MPOXOJbl MPU YIUIOTHEHUU ac(aTbTOOETOHHBIX CMECEH OIKHBI
BBITIOJTHATHCS KATKAMU € TJIAJIKUMHA METAJUIMYECKUMHU BaJIbIIAMH.

Jns ynnotHeHus: acgaibTOOCTOHHBIX JTOPOXKHBIX TMOKPHITUH OOBIYHO MPUMEHSIOTCS
KaTKW, 0OOpYy/OBaHHBIC IMHAMHM C TJIAJIKUM TpoTekTopoM, Maccou 18...20 T. JlaBneHue B
murHax u3Mensercs ot 0,25...0,36 mo 0,55...0,60 MI1a.

JInst oxJaxKAeHUsT U MPEIOXPaHeHUs MIUH OT HaJUMaHUs Topsdeil achambToOeTOHHOMN
CMECH PEKOMEHAyeTcsl cMauuBaTh ux mnogorperoil 1o 80 °C BOIOH C pacHbUICHUEM €€
BO3JIyXOM.



s mosydeHuss MakCUMalbHOW MPOW3BOAUTEILHOCTH U POBHOTO CJIOS YIUIOTHSIEMOM
achanbTOOETOHHON CMECH KAaTOK C MHEBMOIIMHAMH Ha TEPBBIX MPOXOJaX IOJKEH WUMETh
CKOPOCTb 2...3 KM/4, HA OCTaNbHBIX — 8...9 KM/4.

KunemaTtuueckasi cxema KaTka Ha MHEBMAaTHYECKUX IIMHAX MTOKa3aHa HAa pUCYHKe 7.3.

1 — nmBUTaTenp; 2 — MOBBIIAOIIUI peAyKTOP; 3 — ruapoTpancdopmaTop; 4 — KopoOKa mepeaad ¢ peBepcoMm;
5 — nuddepentman; 6 — pa3aaTOUHBIN PEAYKTOP; 7 — PEAYKTOP BEAYIIETO MOCTa; 8 — IemHas rnepeaaya; 9 —
Beayliee kojeco; 10 — kapJJaHHbIC BaJIbl

Pucynoxk 7.3 — Kunemarudeckasi cxema KaTka Ha ITHEBMOIIIMHAX

Hawnbonee 3¢ exTuBHO codeTaHne MHEBMOKOJEC C IIaJKUM BUOPAITMOHHBIM BaJbIOM,
Mpu4eM BHOpOBAJCI] pacroJiaraloT CIEpead, a BEAyIIue ITHEeBMOKoJeca —c3aan. Pama
BBITIOJTHSICTCSI IIIAPHUPHO-COYICHEHHOW; Ha 3aHEH MOTypamMe YCTaHABIMBAIOTCS JIBUTATENh U
KaOMHa MallIMHUCTA.

DKCIuTyaTarlioHHasT TPOWU3BOJUTEIFHOCTh CaMOXOJHBIX KAaTKOB OIPEACNSIECTCS 10

dbopmyie

H:1000(B—a)vcp ’ (7.1)

n

rae B — mupuHa yKaThIBA€MOU TMOJIOCHI, M;
a — pa3mep NepeKprITUs npeasiayero npoxoaa, a = 0,2...0,25 m;
Vep — CPEHAS CKOPOCTh JABMXKEHHUS KaTKa, KM/4;
n — He0OX0MMOE YUCIIO TTPOXO0JIOB KaTKa, MPH YIUIOTHEHUN
acanproberona n = 25...30, mebdenounsix n = 40...60.

CpeI[HHH CKOpPOCTb KaTKa:

:#, (7.2)

\%
cP
tﬂB +1lpep

rae L — nnuHa ykateiBaeMoi moJiockl, L = 20...25 M;
! 15 — CPEIHEE BpeMs IBMIKEHUS KAaTKa 332 OJHUH IPOXO, C;

t ppp — BPEMS PEBEPCUPOBAHMUS KATKa, ! prpp = 1...2 C.

8 JlaGoparopnass padora Ne 8. MU3yuyenue oO0mero ycrpoiictBa u
TEXHOJIOTMYECKOro nmpouecca padorbl ac(hajabTOCMECUTENbHBIX YCTAHOBOK

eab padoThI:



1) u3yunTh 00IIEEC YCTPOUCTBO ac(PaIbTOCMECUTEIBHBIX YCTAHOBOK HEMPEPHIBHOTO H
MEPUOIUYECKOTO JACHUCTBUSA, B3aUMHOE PACIOJIO)KEHUE HX OCHOBHOTO M TPAHCIOPTHOIO
000pynoBaHuUs;

2) U3YyYUTh TEXHOJOTMYECKUH MPOLECC MPUTrOTOBJICHUS acPalbTOOETOHHOW CMECH B
ac(haabTOCMECUTENbHBIX YCTAHOBKAX HEMPEPHIBHOTO U MEPUOAUYECKOTO JIECUCTBUS, XapaKTep
1 0COOCHHOCTH BBITIOJIHEHHS ONEpaluil IPU 3TOM;

3) BBIYEPTUTh TEXHOJOTUYECKYI0 CXeMy ac(albTOCMECUTEIbHOM YCTaHOBKHU (IO
YKa3aHUIO MIPeroiaBaTess);

4) onucatp 00111ee YCTPOHUCTBO ac(haabTOCMECUTENBHON YCTAHOBKU U TEXHOJIOTUYECKUM
MPOIIeCC MPUTOTOBJICHUS B HEll achaabToOCTOHHOW cMecH (PUMEHHUTEIBHO K MPUBEICHHON
cXeMe).

YcrpoiicTBO acajbTOCMECHTENbHON YCTAHOBKH. TeXHOJOrMYecKMil mpouecc
NPUTOTOBJICHUS B HUX ropsiyeid acGaabTo00eTOHHON cMecH

AchanbTOOCTOHHBIE  YCTAHOBKM  MPEACTABISIOT  TEXHOJOTUYECKUA  KOMILIEKC
o0OpyZlOBaHUSI U arperaToB, padoTalOIUMX B €IUHOW TEXHOJOTMYECKOM Lemu, |
MpEeHA3HAYAIOTCA ISl MPUTOTOBJICHHUS TOPSYMX acPalbTOOCTOHHBIX CMECeH pa3IuYHbIX
COCTABOB.

B 3aBUCMMOCTM OT TEXHOJIOTMM MPOTEKAHUS TMPOIECCa CMEIIMBAHUS TIPH
MPUTOTOBJICHUN  acdaibToOETOHA  pa3IMYalOT  acaibTOCMECUTENbHBIE  YCTAaHOBKU
HEIPEPHIBHOTO U MEPUOJNYECKOTO (LIUKINYECKOTO) NEUCTBUS.

B ycTaHOBKax HENpepbIBHOTO ACHCTBUS BCE TEXHOJOTMYECKHE OIEpaluu, BKIIIOYas
CMEUIMBAaHUE, BBIMOJIHAIOTCS HENPEPBIBHO, a JO03MPOBAHUE, CMEIIMBAHME W PpPa3rpy3Ka
CMECHUTENS MPOU3BOJATCS MEPUOAUYECKH ONPEACIEHHBIMU TOPLUUSAMH.

Ha pucynke 8.1 mnpuBeiaeHa TEXHOJOTHYECKass cxeMa ac(halbTOCMECUTEILHON
YCTAaHOBKH  HEMPEPBIBHOTO  JEUCTBUS C NApPTEPHBIM  PACIOJOKEHUEM  OCHOBHOTO
obopynoBaHusi, a Ha  puUCyHKe 8.2 —cxeMa  ac(albTOCMECUTEIIbHOW  YCTAaHOBKHU
NEPUOANYECKOTO JCHCTBUS C OAallleHHBIM pacHoJIOKEHUEM OOOpYHOBaHUS CMECUTEIBHOTO
arperara.

AcdanbrocMecuTenbHbIe YCTAHOBKH, HE3aBUCUMO OT MPUHIIMIIA KX PA0OTHI, COCTOSIT U3
CJIENYIONIMX OCHOBHBIX arperatoB: arperatra mnuTaHus (a), cymmibHOTO arperatra (6),
CMECUTEIBHOTO arperara, arperara s XpaHEHUs M IOJaud MUHEPAIbHOTO TOpoIKa (3),
o0oOpy0BaHus JIJIs HArPEBa, IO3UPOBKU U MOJa4Yd OMTyMa, YCTPOMCTBA JUIsl OYUCTKU OUTyma
oT mbUM (o). B cMmecuTenbHbI arperat BXOJIUT TpoXOT (8), A03aTOpbl C PacXOAHBIMH U
BECOBBIMU OyHKepamu (2), cMmecutenb (0). OcHOBHBIE arperaThl acaaibTOCMECHUTEIIbHBIX
YCTaHOBOK CBSA3aHBI MEKy CO00I TPAaHCHOPTUPYIOIIUM 000pYyAOBaHUEM.




Pucynok 8.1 — TexHonornyeckas cxema ac(haqrbTOCMECUTETHLHON YCTAHOBKH HETIPEPHIBHOTO
JEUCTBUSA

TexHonornueckuii Mporecc MPUroTOBICHUS acpalbTOOETOHHONW CMECH IPOTEKAET B
CIEAYIOIIEN NTOCIEN0BATENBHOCTH.

[Tecok co mebHeM WM IpaBUEM COOTBETCTBYIOIIUX (PPaKIMii CO CKIIaAa 3arpyKaroTcs
B OyHkep | arperata muTaHUs C NMPUMEHEHHEM IOTPY3UMKOB, IKCKABaTOPOB, JIEHTOUHBIX
KOHBEMEPOB U APYTHX MalIUH.

[Mutatenu 2 mnpeABapUTENbHO [O3UPYIOT MO OO0BEMY M HENPEPBHIBHO BBIJAIOT
MUHEpaJIbHbIE MaTepHasbl U3 OyHKepa | Ha JEHTOYHBIM KOHBEWEpP MM XOJIOAHBIA KOBIIEBON
aneBatop 3. IloaHATHIA MaTepuan cChlIaeTcss MO JIOTKY 4 B 3arpy304HO€ YCTPOWCTBO 5
CylwiIbHOrO Oapabana 6. CymumibHbIl O0apabaH yCTaHOBJIEH Ha OMNOPHBIX POJMKaxX 7 MO
yraoMm 3...6° K TOPU30HTY U MMEET BHYTPH NPOAOJBHBIEC JIONIACTH, IPUKPEIUIEHHBIE K CTECHE
O0apabana. CrnenuaabHbI NPUBOJ OCYIIECTBISET BpalleHue OapaOaHa OTHOCUTENIBHO €ro
IpPOAOIBHON OCU. 3arpykaeMblil pu 3TOM B OapabaH MaTepuail MHOTOKPAaTHO MOAHMMAETCS
BHYTPEHHUMU JIONACTSIMH, CKOJB3UT MO HHUM, IAJAAcT BHHU3 W IIEPEMEIIACTCS BJIOJIb OCH
cyummibHOrO 6apabana. HaBctpeuy MuHepaiabHbIM MaTepuaiaM BHYTpH OapabaHa ABUXKYTCS
ropsiuMe raspl, oOpa3yemMble B TONKE 9 Mpu CropaHud >KHUJIKOrO TOIUIMBA (MasyTa),
nogaBaemoro ¢opcynkoi 10.

[Ipn TakoM HNPOTMBOTOYHOM JBMKEHUHU TOPSYMX ra30B U MUHEPAIbHBIX MaTE€pHalIOB
IIPOMCXOIUT NHTEHCUBHAS CYIIIKA U HAarpeB nmocieanux 1o remmeparypsl 180...250 °C.

Harperble MuHepanbHble MaTepuUalibl Yepe3 Pas3rpy304HYI0 KOpPOOKY & CYIIMIIBHOTIO
OapabaHa nojaroTcsa B MpUEMHBIN JOTOK 11 KoBIIeBoro aneatopa 12. I'opsiuunii s;meBarop 12,
MMEIONIMN TETUIO3aIlMTHRIM KOXyX 13, MOJHUMAET Harpetbie MaTepuaiabl Ha TpeOyeMyro
BBICOTY M MNOJAaET MX Ha BHOpalMOHHBIM TrpoxoT 14. ['poxoT coptupyer MuUHEpaIbHbIE
MaTepuaiabl Ha (pakiuu, KOTOpble INOCTYNAalOT B OTIENbHBbIE OTCEKHM OyHKepa Tropsyux
MaTepuasoB 15, UMeIoLIEero Teron30JIAINOHHbIN KOXKyX. HerabapuTHslil 11e0€Hb ¢ BEpXHETO
CUTa TPOXOTa MO CCHIMHOMY JIOTKY 16 OTBOAMTCS B OTAEIbHBIM OyHKEp WM 3a IpPEIeibl
CMecHUTeNbHOro arperata. OTceku OyHKepa /Ui OTAEIbHBIX (QPAKIMl UMEIOT OKHA JIJIsl OTBOJA
W3JIMIITKOB MaTepuasa 1o narpyokam B OyHKEp U3IIHUIIKOB.
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Pucynok 8.2 — TexHonornueckas cxema ac(aibTOCMECUTENIbHON YCTAaHOBKH MEPUOANYECKOTO
JNENCTBUSA

-




B acdanpTocMecuTeNnbHBIX YCTaHOBKaX HEMPEPBIBHOTO AEHCTBHS (CM. PUCYHOK 8.1)
OTJeNbHbIE (HPaKUMU HArpeThIX MUHEPAIbHBIX MAaTE€pPHAlIOB U3 OTCEKOB ropsyero OyHKepa
NOCTYNAOT Ha BECOBBIE J03aTOPbI HEMPEPBIBHOTO AeUCTBUSA 17.

[lapannenbHO OTOENBHBIM J103aTOPOM MPOU3BOJMTCS HENPEPHIBHOE JO3UPOBAHHE
MUHEPaAJIBHOIO MOPOIIKA, KOTOPBIA MOCTYIMAET Ha J03aTOP U3 COOTBETCTBYIOLIEro OyHKepa, a
B HETO MOJAETCS U3 EMKOCTHU JIJISl XPAHEHUSI.

Jlo3upyeMbie (Gpakiuyd MHUHEPAIbHBIX MAaTE€pUAIOB W MHUHEPAIbHBIA TOPOIIOK U3
J103aTOPOB MOAAETCS B 3arpy304HYI0 KOpoOKyY 19 BTOporo ropsiuero snesaropa 20, UMEIOIIETO
TEIUIO3AIIUTHBIM KOXyX 21. DieBaTop MOAHUMAET yKa3aHHbIE MaTEpHabl U HEMPEPHIBHO
3arpy’KaeT HMX B JBYXBAJbHBIM JIONACTHOM CMECUTENb 22 HENPEPBIBHOIO JEUCTBUS C
MIPUHYIUTEIbHBIM IIEpEMEIIMBAHUEM. B 3TOT ke cMecuTenb OUTYMHBIM HaCOCOM-Z103aTOPOM
24 wHempepblBHO TMoAaércs OWUTyM, HaArpeTsli B OuTyMoOIUIaBWibHE 23 10 pabodeit
temrepatypbl (150...180 °C). Ilox nelicTBHeM JoNacTeldl BPaIAIOIIMXCS BAJIOB CMECHTENS
cocTapisifone achanbToOETOHA COBEPIIAIOT JBWKEHHE IO CIIOKHBIM TPACKTOPHUSIM C
Pa3IMYHBIMHU CKOPOCTSMHU: TIOAHUMAIOTCSI BBEPX, OIMYCKAIOTCS BHU3, BAABIUBAIOTCS B 00BEMBI
MaTepualia C MEHbIIEH CKOPOCTBbIO JABUKEHHUS, OOBIYHO PACMOJIOKEHHbIE Jallbllie OT
JIOTIacTe, CMELIAKOTCSA BJAOJb BAJIOB B CTOPOHY pasrpy3ku M T.1. IIpm 3TOM Bce 4acTHIbI
CMeCH 00BOJIAKUBAIOTCS KUAKUM TOpsiluUM OUTYMOM. B pesynbrare nepeMeniBaHus 4aCcTUIIbI
MEHBIINX Pa3MEPOB 3AMOIHAIOT MPOMEKYTKH MEXy Oojiee KpyITHBIMU YaCTULIAMU, BBITECHSS
u3 Hux Bo3ayX. llepememianHas acganbTOOETOHHAs CMECh BBITPYKAETCS HENPEPHIBHBIM
IIOTOKOM M3 CMECHUTENS U IPU OTKPBITOM 3aTBOPE 25 BBICBHIIAECTCS B Ky30B aBTOCAMOCBAJA.
3aTBOp JBYXBaJbHOI'O JIOMACTHOTO CMECHUTENSl HENPEPHIBHOTO JIECWCTBUS BBIIIOJIHEH B BHJIE
MMOBOPAYMBAIONMIETOCS  CEKTOPa, OOpa3yloIIero HaKONMUTENbHBIA OyHKEp HEOONbIION
BMECTUMOCTU. [Ipu 3aKkpbITOM 3aTBOpPE MPOU3BOJIUTCA CMEHA TPAHCHOPTHBIX CPEACTB
(aBTOCAMOCBAJIOB) JIJIsi OTBO3KU OETOHA.

CmecurenbHble  arperaTbl  ac()aJbTOCMECUTENBHBIX YCTAHOBOK  IEPUOJUYECKOTrO
nerucTBud (CM. PHUCYHOK 8.2) palboTaloT B LHMKIMYECKOM pexume. B Hux Qpakuum
MHUHEPAIBHBIX MaTEpPUaJIOB M3 TOpAYEro sJjeBaropa |2 mocTymaroT Ha BECOBOM 103aTOP
nukinyeckoro AeiictBus 17. Tlopiysa MuHepanbHOTO MOPOITKaA, HaxoAsmerocss B Oynkepe 18
J03UpYyeTcsl OTAENbHBIM na03aTopoM 20. MuHepanbHbI HNOPOLIOK MONAETCs B OyHKep W3
arperata xpa"eHus 19. Otao3upoBaHHbIE (QPAKIMKA MHUHEPAIBHBIX MaTEepHalOB U
MUHEpAJIbHOIO IMOPOIIKA IOCTYNAKT B JBYXBAJIbHBIA JIONACTHOM cMmecurenp 21
LUKIMYECKOro JeHcTBUs. B 3TOT cMmecurenb OUTYMHBIM HacoCOM-I03aTopoM 23 mopaércs
nopuusi OuTyma, Harperoro B OutymoruiaBue 22 g0 paboueir Temmnepatrypsl (150...180 °C).
Jlomactu BajmoB CMECHUTENsI HAKJIOHEHBI BJIOJb OCEH BajJOB B OJHY M JIPYTyI0 CTOPOHY, YTO
CIOCOOCTBYET MPOTUBOTOYHOMY NPUHYJIUTEIBHOMY NEPEMEIICHUIO MEePEMEIINBAEMOTr0
Marepuaia ¢ pa3IMYHbIMU CKOPOCTSIMHU U TI0 Pa3IMYHBIM TPACKTOPHSIM.

[lox naBneHweM JomnacTed M TPAaBUTALMOHHBIX CHJI YaCTHUIBI OyAyT IBHUraTbCA IO
JIMHUY HAVWMEHBILETO CONPOTHUBIICHMS, BBITECHSS BO3YyX M3 IMPOMEXKYTKOB MEXIy Oojee
KPYIHBIMHM YaCTUI[AMH, 3aIIOJIHSASI 3TU MPOMEKYTKH U MEepepaCpeaessisiCh 0 BCEMY 00bEMY.
[Ipu sTOM Bce YacTULBI XOpOIIO OOBOJAKUBAIOTCS TOPSYMM OMTYMOM. BoJbIIMHCTBOM
JonacTel mNepeMelMBaeMble MaTepuaibl CIABHUrarorcs K cepeaune cmecutens. I[locme
OKOHYAHMs TIE€PEMEIIMBAHMS OTKPBIBAETCS PA3rpy304HBbIA 3aTBOp, PACIOJIOKEHHBIA B
CepeMHE KOopIlyca CMECHUTENs, W TOPIUS TPUTOTOBJICHHOW Tropsyed achambToOeTOHHOM
CMECH BBICHINIAETCSI B ABTOCAMOCBAJ WM B KOBII CKUIOBOro mnoabéMHuka 24. C ero
MMOMOIIIbIO MPUTOTOBJIEHHASI CMECh TIEPEeTPYy’KaeTcs B HAKOMUTEIbHBIN OyHKep 25. Hamuuue
HAKOMUTENbHBIX OYHKEpPOB HCKJIIOYAeT MPOCTOM CMECHTEIBHOTO arperara Ipu 3aJepiKKe
aBTOTPAHCIIOPTA U YCKOPSIET €0 3arpy3Ky.



AcanbTOCMeCUTENbHBIE YCTAaHOBKUA OOOPYIYIOTCS arperaroM OYHCTKH JBIMOBBIX
ra3oB M 3albUICHHOTO BO37yXa CMeCUTEeNbHOro arperara. CriocoObl OYHMCTKH MOTYT OBITh
paznnunbiMu. Ha pucyske 8.1 npuBeneHa cxema 0IHOCTYIIEHYATON CyXOlW OUMCTKH JIbIMOBBIX
ra3oB M 3albUICHHOTO BO3AyXa. J[bIMOBBIE ra3bl, BBIXOSAIINME U3 CYIIMJIBHOIO OapabaHa, u
3albUICHHBIM BO3AYyX HaJ TPOXOTOM MpPOXOJAT yepe3 Oarapero LUKIOHOB 26, Tae 3a CuUér
M3MEHEHUSl HalpaBJICHUS JBWXKEHUS, PE3KOTO CHMKEHUS CKOPOCTH YAaCTHUIbl MBUIM TOJ
JEHCTBUEM CHJIBI TSDKECTH OCeNaloT B OyHKepe 27 IMKIOHOB. 3aTeM COOpaHHas IbLIb
noJaéTcsl Ha TOpAYUIl 3JI€BAaTOp, M TOJBKO HE3HAUUTEIBHOE KOJIMYECTBO MEJKHUX YaCTHUI]
yJIeTaeT B atMocdepy.

Ha pucynke 8.2 mnpuBefeHa cXema JBYXCTYIIEHYAaTOH OYMCTKH JBIMOBBIX Ta30B U
3aMbUJIEHHOTO BO3yXa. 3albUICHHBIM BO3AYX M JBIMOBBIE TIa3bl IMOCTYMAIOT Ha MEPBYIO
CTYIIEHb OYMCTKM 26. 3ajepkaHHas 3/1ech IbUlb W3 OyHKepa 27 moma€rcss Ha TOpsSYuil
AJIE€BAaTOP, a BO3JyX C ra3aMu HAIpaBlseTCs ABIMOCOCOM (BEHTWIATOPOM) 28 Ha BTOPYIO
CTyneHb O4YMCTKM 29. Ha BTOpPOW CTyIlEHM NPUMEHSETCS MOKpas O4YMCTKA, OYHUCTKA
PYKaBHBIMU (DUIBTPAMU WIH JIEKTPOPHILTPAMH.

[Teip M nUIaM HAa BTOPOW CTYNEHM OYHMCTKU YJAIsOTCs d4epe3 nurarens 30, a
OUMIIEHHBIN BO3AYX BBIXOAUT B aTMOochepy uepes TpyOy 31.

AcdanpTOoOCMeECUTENbHBIE YCTAaHOBKHU HENPEPHIBHOTO JEHCTBHUS NPUMEHSIOTCS IpU
IPUTOTOBICHUM ac(hambTOOETOHHON CMECH IMOCTOSHHOTO COCTaBa MHpU OOJbIIMX O0BEMaX
paboThl. OHU TPeOyIOT OCTAHOBKM BCEX arperaToB MpHU MEpEeHaNaIKe J03aTOPOB Ha BBITYCK
CMECH APYIOro COCTaBa, U B HUX HEBO3MOKHO PETYJIMPOBATH BPEMsI IEPEMEILIMBAHMS.

AcdanbrocMecuTenbHbIE YCTAHOBKY MEPUOJANYECKOr0 ACHCTBUS MO3BOJISIIOT OBICTPO U
JIETKO NEPEXOANTHh Ha BBITYCK CMECH JPYTroro TpedyeMOoro pelenTypHOro COCTaBa, a TaKkKe
PEryaupoBaTh NPOJOJIKUTEIBHOCTh NMEPEMEIIMBAHUS Il 00ECIIEUeHHs] HY>KHOTO KadecTBa
nepeMenBaHus. ballleHHOe paclonoKeHHe OCHOBHOTO OOOpYAOBAHMSI CMECHUTEIbHOU
YCTaHOBKH YMEHBLIAET KOJIMYECTBO TPAHCIIOPTUPYIOLIMX MAIIMH U 3aHUMAEMYIO TIOIIAb.
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