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BBenenue

OCHOBHBIMH ~ PAacCUYCTHBIMUA  BEIMYMHAMH  TEXHOJOTHMUYECKOro  Ipolecca
SIBJISIFOTCSL JUIMTEIILHOCTH OMEpaIii M AJIEMEHTHBIX IHMKIOB. [IpOM0OIKUTEIHLHOCTD
BBITIOJTHEHMSI OTIEpalliii  ONpelessseT KadeCTBO TEXHOJIOTMUYecKoi oOpaborkm. Ilo
JUTUTEIILHOCTH 3JICMEHTHBIX IUKJIOB YCTAHABJIMBAIOT MPOU3BOJCTBCHHYIO MOIIHOCTD
TEXHOJIOTMUECKOW JIMHWHM, TOAOUPArOT O00OpyIOBaHWE, HA3HAYAIOT  YHCIIO
MCIIOJIHUTEJICH mpoliecca.

BaxHpIM 3TanoM B HM3YyYCHHMH W OCBOCHHM TNPHUHIIMIIOB MPOCKTUPOBAHMSI
MPEINPHUATHIA 1O MMPOU3BOJICTBY COOPHBIX OCTOHHBIX M KEJIC300CTOHHBIX M3ICIUN U
KOHCTPYKLIMH  SBJISCTCS  OpraHM3alus TEXHOJIOTMYEeCKoro mporecca. [lpu
TEXHOJOTHYECKOM TPOSKTUPOBAHUN HEOOXOJUMO B IIOJIHOM Mepe HCIOIh30BaTh
COBPEMEHHOE 000pyJOBaHNE, OPTraHMW3ALMOHHBIC pEIICHHs, O00eCreunBaloIre
CTPOTO€ BBITIOJHCHUE PEXKUMOB OOpaOOTKH, BBICOKHE TEXHUKO-IKOHOMUYCCKHE
MOKAa3aTeIM TPOU3BOJCTBEHHON JEATEIBHOCTH, T.€. MAaKCHMAaJIbHYIO 3KOHOMHUIO
TPYAOBBIX, MATEPUATBHBIX U SHEPIETHYCCKIX PECYPCOB.

[lesib HACTOSAIIMX METOAMYECKMX YyKa3aHHW - OCBOCHHME METOJIOB pacueTa
MIPOM3BOJICTBEHHOTO TMpoIlecca Ha KOHBEWEPHBIX TEXHOJIOTMYECKUX JIMHUAX TI0

BBINYCKY K€JI€300€TOHHBIX U3EIUN U KOHCTPYKIIUH.



1 IMpoayKIus TEXHOJOTHYECKOT0 KOMILJIEKCA

B kauectBe 0a30BOro wu3AeaMs MNPUHUMAIOTCS IUIMTHI >KEJI€300€TOHHbIE
peOpucThie npeasapuTeabHo-Hanpsukennbie mo 'OCT 22701.0-77 [1].
[lmuTel  TpUMEHSIOTCS IS OTAIUIMBAaEMBIX U HEOTAIUTUBAEMBIX
IPOU3BOJICTBEHHBIX 3/JaHUN B KQUECTBE DJIEMEHTOB MOKPBITHUS.
Mapxka s [1I" 6.3-6A, VI T-H,
rae " —mura 6e3 mpoemMa B MoJIKe AJi MIyXUX Y4aCTKOB MOKPBITHUS;
6.3 —pa3Mephbl TIUTHI, M;
6 —1mrecrast HecyIasi CmioCOOHOCTB;
A.VI| — xnacc HanpsiraeMoi apMaTypHO cTanu,
T — TsoKenbpIid OETOH;
H — npengna3nauena anst paboThl IPU arpeCCUBHOM CTETIEHU BO3ICHCTBUS
ra3oBOW CpeJbl

Yeprex uzaenus npecTaBiieH Ha pucyHke 1.
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XapakTepucTrka u3zienus npeacrapicHa B Tadauie 1.

Tabmumna 1 —TexHuyeckas XapakTepUCTUKA U3IETIUS

[Toka3arenp Bennuuna
Krnacc no npoyHocTu Ha cxaTHe B30
Pacxon 6eToHa, M° 1,16
Pacxox cranu, Kr 123
Macca njuThel, T 2,9
JluaMeTp 1 Kj1acc HampsiraeMoi apMaTypbl 20A,1000
Benuunna nanpsixkenus B apmatype, Mlla 784,5
[lepenarouynast npouHocts, Mlla 27,5

2 OyHKIHOHAJIbHAS TEXHOJOTMYECKasi cXxeMa MPON3BO/JACTBA

Ha mepBoM »Tame mpoeKTHpOBaHHUS pa3padaTbiBaeTcs (YHKIIMOHATBHAS
TEXHOJIOTHMYECKasi ~ CXeMa  TPOM3BOJACTBA,  MpeAyCMaTpHBAlOMas  XapakTep
opraHu3ainuu OyIyIiero MpPOU3BOJCTBA, BHUJ TEXHOJOTHYECKOTO OOOpYIOBaHMS,
nepeyeHb TEXHOJOTUIECKIX OTIepaIuii.

[IpenycmatpuBaeTcs yIioTHeHHE OETOHHBIX CMECEH Ha BUOPOIIIOMIAIKE.

Mapka 6etonnoit cmecu BCT B30 111.

Croco0 yCKOPEHHOTO TBEpJCHUS — MIPONapUBaHUE B TOPU3OHTAIBHBIX KaMepax
IIEeJIEBOTO THIIA IO pexkumy: T = 14 ((2)+3+6+3).

Crioco06 HampsHKeHHsI apMaTypHOU CTaIN — JIEKTPOTEPMUUYECKUH.

OyHKIIMOHAIbHASI TEXHOJIOTHYECKAs CXeMa MPeICTaBlieHa Ha PUCYHKE 2.
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@OyHKIIMOHAIbHAS TEXHOJOTUYECKAs CXeMa CIY)KUT OCHOBAaHHWEM I BbIOOpa
o0OpyOoBaHUs, BBISBICHUS  COCTaBa  OMNEpaluid, TMEPexXoJ0B W  IOCTOB
TEXHOJIOTHYECKOH JIMHHH.

Ha crneayromem 3tame  NPOSKTHPOBAHUS  OCYIICCTBIISICTCS  BBIOOD
TEXHOJIOTUYECKOro 000pyaoBaHus (110 KaTtajoraM | cripaBouHuKam) [2, 3, 5].

Kpan moctoBoit K16,-25-16,5:
- rpy3onoabemMHocTs — 10T;
- macca — 12,6r;
- momHocTh — 31,1kBrT.
beronoyknamunk CMXK-3507b:
- mupuHa kosuen — 4500mm;
- MOIIHOCTE — 16,1xBT;
- rabaputsl, M — 5,6%6,3%3,1;
- macca — 9T.
Bubpomnomaaka CMX-200"
- TPy3010ABEMHOCTb — 15T;
- Macca — 6,6r;
- MOIIHOCTE — 92kBrT;
- rabaputsl, M — 10,3%3%0,7.
VYcranoBka s snekTpoHarpeBa crepxkueit CMXK-129B:
- macca — 0,87t;
- moHoCcTh — 40kBA;
- JUIMHA HarpeBaeMbIx cTepxHeil — 6200mwm;
- YUCJI0 OJTHOBPEMEHHO HarpeBacMbIX CTEp)KHEH — 2.
Tenexka camoxoanas CMIXK-151b:
- rpy3onoabsemMHocTs — 20T;
- cKopocTh nepeasrkeHus — 40m/MuH;
- mupuHa Koneu — 1524mm;

- macca — 3,45r;



- MOIIIHOCTE — 6,5kBT.
Mammna 11 OTKpbIBaHus U 3akpeiBaHus 0opToB CMXK — 453!
- macca — 4,2r;
- BpeMsl ITUKJIa OTKPBIBAHUSA U 3aKpbIBaHUSI — 1,5MUH.
VYcranoBka ams cmazku Gopmber CMK — 518A:
- macca — 0,67t.
Penbcer mogsémusie CMK — 510A:
- macca — 3,65r.
[Topran camoxoaubiii — 2980/31.:
- Mmacca — 1,77,
- momHocTh — 10kBT.
Koxyx 3Bykounzonupyroumii CMXK — 653A:
- macca — 0,371.
[TpuBoa koupeiiepa CMXK - 300%:
- macca — 7,97r;
- momHocTh — 11kBrT.
Tenexka nepenarounas CMXK — 444:
- macca — 11,0r;
- momHocTh — 18,1kBrT.
OOopynoBaHue IIENEBOM KaMmepbl C JAWCTAHIMOHHBIM YIOPABIECHUEM TS
3aKpBIBAHUS TIPOEMOB IIENH U co3aanus repMeTuaHocTH CMXK — 445;
- macca — 02,1t1;

- MomHOCTh — 1,1kBrT.

[Tocne BbIOOpa 000PYMOBaHWS BBITONHIETCS €ro KOMIIOHOBKA Ha IIJIaHE
(pucynox 3). Jlns TPOW3BOACTBA W3JEIHMA TMPOCKTUPYETCS  CEMHUIIOCTOBAs

KOHBCﬁCpHaH JINHHA.



3 Pacuer JJIHTEJILHOCTH YJIEMEHTHBIX IIUKJIOB

JIMUTEeNbHOCTh MEXaHU3WPOBAHHOM OmNEepalu OIpeaenseTcs AByMs BUIAMU
3aTpar MAIIMHHOTO BPEMEHHU — TEXHHUYECKUM U PSKUMHBIM [2, 3].

JITMTeIbHOCTh MEXaHU3UPOBAHHON OTEpaI PACCUUTHIBAIOT MO (opMyIie:

| [a
tO.M. = V m + tp1 (1)

rae 1,,. —IIUTeIbHOCTh MEXaHU3UPOBAHHOM Olepalluy, MUH,

I —pacucTHasg JJIrMHa — paCCTOSHHC pa60qer0 HJIKX TPAHCIIOPTHOI'O X0Ja

MAIIUHBI, M;

V —pacueTHasi CKOpOCTh pab0OYero WK X0JIOCTOTO X014 MAIIMHBI, M/MHUH;

(. — pacUeTHOE YHCJIO MPOXO/0B MAIIIMHBI;

t, — peKMMHOE MallIMHHOE BPEMsI, HE COBMEIICHHOE ¢ TEXHUYECKHM, MUH,;

S — xK03(hGUIMEHT UCIIOJIB30BAHUS CKOPOCTH MEPEABKCHUS MeXxaHu3Ma (Ipu
pacueTe KpaHOBBIX OINEpaluii MPUHAMACTCS II0 HOPMaM TEXHOJOTHYECKOTO
npoexktupoBanus [4]).

[TonyueHHble B pe3ysbTaTe pacdyeToB JUIUTEIBHOCTH OIepamuii Clyxar

OCHOBOU JIJISl COCTABIICHHSI OTIEpAIIMOHHOTO Tpaduka (prucyHok 4).
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CoctaB 3BeHa pabounx

Texymee BpemMsi, MUH

Howmep Onepauun O6GopynoBaHue, HHCTPYMEHTbI Kon Tpynoewm., Jlu., o«
rocra ' Ipodeccust | Paspsn no | ETMIH | MHH ~loloSDYI2TIRICINIS
Teper [Tpuém popmsl u3 kamepsi, TO Tenexka neperaTovHast Oneparop 4 1 3,5
HocT " | IlepemenieHUe TEIEKKH Tenexxka nepegaToyHast Omneparop 4 1 3
Ilepenayua popMbl Ha JTUHHUIO Tenexka nepenaTouHas Omnepartop 4 1 35|
Dukcarms GopMbl IIpuBon KoHBeliepa Omneparop 4 1 0,5
O0peska cTepxHei Pezak Pe3unk 4 1 6
Nel OtkpbIBaHuE OOPTOB U 3aMKOB (HOPMBI Marmmuna 171 oTKp. 60pTOB beronmmxk 4 1 4
Vi3Bneuenus uzmenus u3 Gopmsl Kpan mocToBoit KpanoBumk 5 1 2
IMepememenue GopMbI Ha CIIE. IIOCT IIpuBog koHBeiepa Oneparop 4 1 3,5
Dukcarms GopMbI IIpuBoa koHBelepa Omneparop 4 1 0,5
N2 Yuctka hopMbl [THeBMOCKpEOOK DopMOBIIHK 3 1 10
h Cmaska hopMbl YcraHoBKa A7 cMa3ku GOpMbI Oneparop 4 1 3,5
IMepememenue GopMbI Ha CIIE. IIOCT IIpuBog koHBeiiepa Oneparop 4 1 3,5 3,5
Dukcarms GopMbI IIpuBoa koHBelepa Oneparop 4 1 0,5 0,5
Harpes u ykiajaka cTepikHei YcraHoBKa [JIs 91 Harpesa ApMaTypImK 4 2 12 6
Ne3 "
VYknaaka u GpUKcalys KapKkacoB Kpan mocToBoit ApMatypiu 4 2 12 6
IMepememenue GpopMbI Ha CIIEI. IIOCT IIpuBog koHBeliepa Oneparop 4 1 3,5 3,5
Dukcarms GopMbI IIpuBog KoHBeiiepa Oneparop 4 1 0,5 0,5
Nod C6opxka (popMsI Maiuysa 171s OTK. U 3aK. 60pTOB Beronmuk 4 1 4 4
- VYxmaaxa u (UKCAIUs CEeTOK KpaH KOHCONIBbHBIN ApMaTypIuK 4 2 16 8
IMepememenue GopMbI Ha CIIEI. IIOCT IIpuBog koHBeiiepa Oneparop 4 1 3,5 3,5
Dukcarms GopMbI IIpuBoa koHBelepa Oneparop 4 1 0,5 0,5
N5 VYknaka OETOHHOHM cMecH B pEOpa IIUTHI Beronoyknagunk Oneparop 4 1 6 3+3
- 3arpyska O€TOHOYKJIaJUHKA IlopTan camoxoIHbIH Oneparop 4 1 5 5
[Tepemerenne GopMbI Ha CIIEe. TOCT IIpuBon koHBeliepa Oneparop 4 1 3,5 3,5
Dukcarms GopMbI IIpuBoa koHBelepa Oneparop 4 1 0,5 0,5
Omnyckanue GopMbl Ha BHOPOIIONIAAKY Penbcbl moapEMHbIC Oneparop 4 1 1 1
YcTaHOBKa 3ByKOH30JIMPYIONIET0 KOXKyXa MocToBoit kpaH KpanoBmuk 4 1 1,5 1,5
BubpoymioTHeHnue Bubporuiomaka Omnepatop | 4 1 15 15
Ne6 ITonbEM 3BYKOHM30IMPYIOIIET0 KOXKyXa Kpan moctoBoit KpanoBmuk 4 1 15 1,5
IMepememenue GpopMbI Ha CIIEI. TIOCT IIpuBog koHBeiiepa Oneparop 4 1 3,5
Dukcarms GopMbI IIpuBoa koHBelepa Oneparop 4 1 0.5
VYkiaKa cMecH B OJIKY Beronoyknagunk Oneparop 4 1 3+3
Ne7 BubpupoBanue u 3ariaxuBaHue beronoyknagunk Oneparop 4 1 4
3arpyska cMecH B OETOHOYKIIaTIHK IopTan caMOXOmHbIH Omneparop 4 1 3
[Nepemerenne GopMbI Ha ClIe. TOCT IIpuBon koHBeiiepa Omneparop 4 10 3,5
Tepen [Tpuém GopMmbI HA JIMHUI Tenexka neperaTovHast Oneparop 4 1 3,5
* | Ilepemernenue TeneKKH Tenexxka nepegaToyHas Oneparop 4 1 3
moct
[Tomaua ¢popmsl B kamepy, TO Tenexxka neperaTovHast Omneparop 4 1 3,5

Pucynok 4 —OnepannoHHbii rpaduK Npou3BOICTBA PEOPUCTHIX IITUT
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12

JImst  OKOHYATENIBHOTO  OMpeleicHUus  puTMa  pabOThl  KOHBeHepa
paspabaTbiBaeTcs rpadoaHATUTHIECKAsT MOJIEIb, IPEICTABIICHHAS Ha PUCYHKE D.

[Ipy TOCTpOEHWH MHMKJIOTPAMMBI YCTAHOBJICHO, YTO PHUTM KOHBeHepa
cocTaBigeT 18 muH.

OneparoHHpli TpauK SBISETCS OCHOBAHHMEM [JIsi OMpENETICHUsS COCTaBa

IPOM3BOCTBEHHBIX paboumnx (Tadauia 2).

Ta6muna 2 —CoctaB TpOU3BOICTBEHHON OpUTraibl

Kpanuduka- KonnuecTBo 1o cMeHaM
[Ipodeccus LUOHHBIN 1 5 3 Uroro
paspsia
KpanoBmuk 5 1 1 - 2
CrponoBimuk 5 1 1 - 2
DOpMOBIIMK 3 L L - 2
4 1 1 - 1
ApMarypImk 4 4 4 - 8
Pe3unk 4 1 1 - 2
Omneparop 4 4 4 - 8
Tepmuct 4 1 1 1 3
Bcero 14 14 1 29

4 PacyeT MpOU3BOAMTEIbHOCTH W TPYA0EMKOCTH NMpPoLecca U3roTOBJIEHUS

u3aeJIuu

PutmMuyHOCTS pabOThl KOHBEHEPHOW TEXHOJIOTHYECKOW JIMHUHM OIpeAeseTcs
nociie TOCTpPOeHUs1 TpadoaHAIMTUYECKOW MOJETH TMPOU3BOJCTBEHHOTO Mpollecca
(pucyHOK 5).

CunxpoHuzanusi paboTbl 000pPY/IOBaHUS M MPOU3BOACTBEHHBIX pabOUMX Ha
MOCTaxX JIMHUM, BBIOJTHEHHAs B XOAE€ pa3pabOTKH ITUKIOTPAMMBI, IO3BOJIMIIA

YCTAaHOBUTH PUTM pabOThI KOHBeiepa — 18muH.
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Ha 3aBOJax C60pHOFO )Kelre300eToHa pacueThbI I‘OI[OBOﬁ IMPOU3BOAUTCIBHOCTH

KOHBEWEPHOM JIMHUU BBIMOJIHSIOTCS IO (hopMmyIie:
_ 6Ch(B P Via

T, : (2)

Py

rae 7, —put™ pabOThl KOHBEWEPa, MUH,;

h — koruecTBO paboYMX YacoB B CyTKH (yCTaHaBIIMBaeTcs coriacHo [4, 5]B
3aBHCHMOCTH OT 4Hclia pabouux cmeH N (2wmmu 3) nmpu 8-acoBoii
IPOJODKHTEILHOCTH pabodeii CMEHBI);

V —00beM 0HOBPEMEHHO (POPMyEMBIX U3JIeJINI B BELIOPAHHBIX HATYPAIbHBIX
eIMHUIIAX (MS, M?, IIT. 1 T.1.);

o —KO3(PPUITUCHT, YUUTHIBAIOIINA YMEHBIIICHUE PACYETHOTO BPEMEHH Ha
nepeHanaaKy KoHBelepa Mmpu mepexoje ¢ OJHOTO BUIa U3/ICTHi Ha
JPYTOH, a TAK)KE HATMIHUE «XOJIOCTBIX>» XOJIOB B HadajIe KaXKJIbIX pabodnx
cyrok (e = 0,90-0,96);

B, —uncno pabounx cytok B roxy (mis koHBelepHoil muuuu B, = 247cyr).

_ 60124716

I (116 095 = 14517 m®

P

3arpatrhl TpyJa Ha eAWHHUILY (popMyeMOl TPOAYKIUH (TPYJAOEMKOCTD), Yel. ,

pPacCUUTHIBAIOT MO (opMyIIe:
r=— 2 (3)

rie R —sBouHOe yncio pabounx B Opuraje B CyTKH, Yell.;

N —4H1CJI0 CMCH B CYTKH.

. _ 290247116

= 395 g/m®
14517 2 denulm



15

bubauorpadguyeckuii cnucok

1 TOCT 22701.0-7711nuthl Kene300€TOHHBIE PEOPUCTBIC MPEIBAPUTEIIHHO
HaIMpsDKEHHBIE pa3MepamMu 6X3 M ISl TOKPBITUN MPOW3BOJCTBEHHBIX 3JaHUMN.
TexHuueckue yciaoBus.

2 Kacropubix JIL.U. IlpoextupoBanue npeanpusThié MO MNPOU3BOACTBY
TOBapHOTro 6eToHa u cOOpHOTO kene300eToHa. Yacts | yuebHOe mocobue. — PocToB
u/J1: Poct. roc. ctpout. yu-t, 2014. — 13@.

3 Kacropubix JIL.U. IlpoexTupoBanue npeanpusTuié MO MNPOU3BOACTBY
TOBapHOTro OeToHa U cOOpHOTo *KenezoberoHa. Yacts Il yue6Hoe nmocodbue. — PoctoB
u/Jl: Poct. roc. ctpour. yu-1, 2014. — 17k.

4 OO01Iecor03HbIE HOPMBI TEXHOJOTUYECKOTO MPOSKTUPOBAHUS MPEIITPUITHI
cooproro sxene3oberona. OHTII 07-85 / MuncrpoiimarepuanioB CCCP. — M.:
Crpoitnznat, 1986. — 5k.

5 Ilpou3BoACTBO COOPHBIX JKEIe300€TOHHBIX W3Aenuii: crpaBodynuk / I'. H.
bepauuesckuii [u ap.] / mox pen. K. B. Muxaitnosa, K. M. Koponesa. — 2¢€ usn.,
nepepad. u gomn. —M.: Ctporiusnar, 1989. — 44¢.



