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BBenenue

OCHOBHBIMH ~ PAacUeTHBIMH  BEITMYMHAMH  TEXHOJOTHMYECKOTO  Ipolecca
SBIISIOTCS JJIMTEBHOCTH OTEpalliii M AIIEMEHTHBIX IHKJIOB. [IpOIOKUTEIBHOCTD
BBITIOJTHEHMSI OTICpaIliii  ONpeNessseT KadeCTBO TEXHOJIOTHMUYecKoi oOpaborkm. Ilo
JUTATETHHOCTH 3JIEMEHTHBIX [UKIIOB YCTaHABIMBAIOT MPOU3BOJICTBEHHYIO MOIIHOCTH
TEXHOJIOTHUECKOW JIMHWHM, TOAOUPArOT O00OpyIOBaHWE, HA3HAYAIOT  YHCIIO
WCTIOJIHUTENIEN MPOLIECCA.

BaxxHpIM »TamoM B W3YYEHHMH W OCBOCHHHM NPHUHIIMIIOB TMPOCKTHUPOBAHUS
MPEINPUATHIA 1O MPOU3BOJICTBY COOPHBIX OCTOHHBIX M KEJIC300CTOHHBIX M3ICIUN U
KOHCTPYKIIUH  SBIISIETCS ~ OpraHu3allds  TEXHOJOTH4Yeckoro mporecca. Ilpu
TEXHOJOTHYECKOM MPOEKTUPOBAHUM HEOOXOJUMO B IMOJIHOM Mepe HCIOIh30BaTh
COBPEMEHHOE O000pyJOBaHHE, OPTraHMU3ALMOHHBIC pEIICHHs, O00eCreunBalore
CTPOTOE BBHITIOJHEHHE PEKUMOB OOpaOOTKH, BBICOKHE TEXHHUKO-IKOHOMHYECKHE
MOKa3aTeIM TPOU3BOJCTBEHHONW JEATEIBHOCTH, T.€. MAaKCHMAaJIbHYIO 3KOHOMHIO
TPYIOBBIX, MATEPHATLHBIX U SHEPTETUIECKUX PECYPCOB.

[lenp HacTOSMMX METOAMYECKHX yKa3aHUW — OCBOCHHE METOJOB pacyera
MIPOM3BOJICTBEHHOTO TIPOIlecca Ha arperaTHO-IIOTOYHBIX TEXHOJOTHYECKHX JIMHUSIX

0 BBIITYCKY >KeJIe300€TOHHBIX U3/IETTUN U KOHCTPYKIIUM.



1 IMpoayKIus TEXHOJOTHYECKOT0 KOMILJIEKCA

B kadectBe 0a30BOTO W3JENWs TNPUHUMAIOTCS TUIMTHI JKeIe300€TOHHBIE
peOpucThie npeaBapuTeabrHo Hanpsukennblie mo 'OCT 22701.0-77 [1].
[lmuTel  TpUMEHSIOTCS  JJIE  OTAIUIMBAaeMbIX U HEOTAIUTUBAEMBIX
MPOU3BOACTBEHHBIX 3/IaHUN B KAYECTBE SJIEMEHTOB MOKPBITHSI.
Mapxka s [1I" 6.3-6A, VI T-H,
rae III' —mmuTa 6e3 mpoeMa B TOJIKe JJIs TITyXUX YYaCTKOB IMOKPBITHS,
6.3 —pa3meps! MIUTHI (ITMHA, ITUPHUHA), M;
6 —1rectas HecyIas CHoCOOHOCT;
A.VI — knacc HanpsiraeMoi apMaTypHOU CTalH;
T —u3 TspKenoro 6eToHa;
H — npennaznadena pans pa®oThl MpH  C1ab0arpecCUBHON CTEMEHH
BO3JICUCTBUS Ta30BOM CPEIbI.

Yeprex uzaenus npeIcTaBlieH Ha pucyHke 1.

—r 17 8 P2
i

|

] Z1 5970 }5/?5 \Tﬁ
L 2980 =~

171
|/ T T T T \
1025 | 980 L 960 J 980 l 980 Jrijozs
L 5970

Pucynok 1 —Ilnura nmokpsitus pedpucras I1I" 6.3-6A, VI T-H



XapakTepucTrka u3zienus npeacrapicHa B Tadauie 1.

Tabmumna 1 —TexHuyeckas XapakTepUCTUKA U3IETIUS

[Toxa3zarens Bemnuunna
Krnacc mo npoyHocTu Ha cxaTue B30
Pacxon 6eToHa, M 1,16
Pacxox cranu, Kr 123
Macca miIuThel, T 2,9
JluameTp u Kj1acc HampAraeMou apMaTypbl 20A,1000
Bennuuna HanpspkeHus B apmarype, Mlla 784,5
[lepenarouynas nmpouyHocts, Mlla 27,5

2 (I)yHKIII/IOHaJ'IbHaﬂ TEXHOJIOIrH4eCKafd cxemMa

Ha mnepBoM »JTame TEXHOJOTHUYECKOTO IPOCKTUPOBAHUS pa3pabaThIBaeTCs
(GyHKIMOHANIbHAS TEXHOJIOTMYEeCKas CXeMma IPOU3BOJACTBA, MpeAyCMaTpUBAIOIIas
XapakTep OpraHW3alud  OYyIylmero MPOHW3BOJCTBA, BHJ TEXHOJOTHYECKOTO
00OpyI0BaHUs, MEPEUCHb TEXHOJIOTHUYCCKUX OTepaIni.

[IpenycmaTpuBaeTcs yILIOTHEHUE OETOHHBIX CMECEH Ha BUOPOILIOIIA IKE.

Mapxka 6erornoit cmecu bCT B30T11.

Crioco0 yCKOPEHHOTO TBEPJACHHUS — MPOINapUBaHUE B KaMepax SMHOTO THUIIA 110
pexumy: T = 14 ((2)+3+6+3X.

Crioco0 HampsHKSHUS apMaTypPHOU CTaIM — 3JICKTPOTEPMHUUCSCKUH.

(DYHKHI/IOHaJILHaH TEXHOJOIrn4eCKas cxemMa IpeacTraBjicHa Ha pUCYHKE 2.
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PI/ICYHOK 2 — CDYHKHI/IOHaJIBHaH TEXHOJOTHYCCKasA CXEMa IIPOM3BOACTBA

ILJIUT ITOKPBITUI



OyHKIIMOHAIBHAS TEXHOJIOTHUYECKas CXeMa CIIY)KUT OCHOBAaHUEM JUIsI BhIOOpa
o0OpyOoBaHUs, BBISBICHUS  COCTaBa  OMNEpaluid, TMEPexXoJ0B W  IOCTOB
TEXHOJIOTHYECKOH JIMHHH.

Ha  crmenmyromem — 3tare TPOSKTHPOBAHMS  OCYIIECTBISETCS  BHIOOD
TEXHOJIOTUYECKOro 000pyaoBaHus (110 KaTtajoraM | cripaBouHuKam) [2, 3, 5].

Kpan moctoBoit K16,-25-16,5:

- TPy30H0BEMHOCTH — 16T;
- macca — 17,6T;
- MoHoCcTh — 39,1kBrT.
beronoyknamunk CMX-162b:
- mupuHa kosuen — 4500mmM;
- yucio OyHKepoB — 3;
- BMECTUMOCTH OYHKEPOB, M - 2,5+1,25+1,25;
- CKOpOCTh nepeasmxeHus, M/mun — 1,8 - 1,16;
- MOIHOCTE — 27,36kBT;
- YCTPOWCTBO IS 3arJIa)KUBaHMSI IIOBEPXHOCTH — PEEUHOE;
- rabapuThl, M — 5,6%6,3%3,1;
- macca — 12,6r.
Bubpormmomaaka CMX-2000
- TPY30MOABEMHOCTb — 15T;
- Macca — 6,06r;
- MOILIIHOCTE — 92kBrT;
- rabaputsl, M — 10,3%3%0,7.
VYcraHoBka J1s1 aneKkTpoHarpeBa crepxkHein CMIK-129B:
- macca — 0,87T;
- mormHOCTh — 40kBA;
- INTMHA HarpeBaeMbIX ctepkHer — 6200mmM;

- YUCJIO OJJHOBPEMEHHO HAarpeBaeMbIX CTEpKHEH — 2.



Tenexka camoxoauas CMJK-151b:
- rpy3onoabsemMHocTs — 20T;
- cKkopocTh nepeasrkeHus — 40m/MuH;
- muUpuHa Kosen — 1524mm;
- macca — 3,45r;
- MOIIIHOCTE — 6,5kBT.
[Tocne BbIOOpa 00OPYIOBAaHWS BBIMTONHIETCS €ro KOMIIOHOBKA Ha IIJIaHE

(pucynok 3).
3 PacueT AIUTEJLHOCTH 3JIEMEHTHOI0 IIMKJIA
JITUTEIbHOCTh MEXAHHU3UPOBAHHON OIEpAIlldi ONPECIACTCS IBYMs BHIAMH

3aTpaT MAaIMHHOTO BPCMCHH — TCXHUYICCKUM U PCIKUMHBIM.

JIMUTEeNnbHOCTh MEXaHU3UPOBAHHOM Olepallii pacCUYUTHIBAIOT MO0 (popMyIie:

to. = *+t (1)

rae t,, —ATUTEeTbHOCTh MEXaHU3UPOBAHHOW ONepaluy, MUH,;
| — pacuernas mnmuHa (paccrosiHue) pabodYero WM TPAHCIIOPTHOTO XOJIa
MAIlluHbI, M;
V —pacueTHas CKOpOCTh pabOYEro WK XOJIIOCTOTO X014 MAIIMHBI, M/MUH;
(. —pacYeTHOE YMCIIO MPOXO/I0B MAIIIHHBI;
t, — pe’KMMHOE MAIIMHHOE BPEMs, HE COBMEILIEHHOE C TEXHUYECKUM, MUH,
f — K03h(UIMEHT HCIONB30BAHUS CKOPOCTH IMEPEIBIKEHUS MeXaHHU3Ma
(mpu  pacyere KpaHOBBIX OMEpalUii NPUHUMAETCS [0  HOPMam

TEXHOJIOTMYECKOIr0 MPOeKTUpOoBaHus [4]).
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PI/ICYHOK 3 —KommnoHoBo4Has cxema anCFaTHO-HOTOqHOﬁ JIMHUU 110 IPOU3BOACTBY IIIIUT
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JIMUTEeNbHOCTh PYUYHBIX ONepaluii onpenensercs no Gopmyie:

N

o =pli, DW"DY,

rae tpo — INIMTEIBHOCTH PyYHOH OIEpalii, MUH;

p —00BeM paboT Mo OTepalK B HATYPAIbHBIX €IMHUIIAX;

t, — HOpMa BpeMeHH Ha eIMHUIY 00beMa paboT, MUH;

(2)

Ny —4HCIIO HICHIOJHUTENEH, 111 KOTOPOTO YCTAHOBJIEHA HOPMAa BPEMEHH;

N — IpUHATOE YKCIIO UCTIOTHUTENEH;

0 — KO3((HUIIMEHT, YUYUTHIBAIOIINK YMEHbBIICHUE JITUTEILHOCTH OIEpalinii

3a cuer cokparieHuss HopMmbl Bpemern — npu N > N,, o = 0,9...0,95,u

yBenudeHnue npoaoipkutenbHoct —pu N <Ng, a = 1,05...1,1.

Pacuet onepanuii peKOMEHIyeTCs BBITIOIHATE B Ta0ImuHOM popme (Tabmuma 2).

Tabnuma 2 —Pacyer onepanuii 1ikiIa GopMoOBaHUS

PacuerHbie mapameTpsl JITUTEnbH.
Omneparuun No/ | a, Pacuernas oTiepalnH,
I \% tp t, PN ) dbopmyna -
1 2 3 4 5 6 7 9 10
1 VYcranoBka ¢Hopmbl
Ha IOCT:
- nepemerneHue kpasa | 100m| 80 1 % 1=100/80 1,25
K BUOPOILIOIIaIKe M/MUH
- omyckanue kproka | 5wm | 40 1 t =5/40 0,125
KpaHa ¢ Gpopmoit M/MUH
- paccTporoBKa 0,25 4 | 2/2| 1 t1 3= 1,0
MUH 40,2511
- IOJIbEM KPIOKa 5m | 40 1 t ~=5/40 0,125
M/MHH
Htoro: 2,5
2 3arpy3ka 1,0 t1=1,0 1,0
OCTOHOYKJIaTYHKa
CMECEIO
- IepeMEIIECHHIE 10m| 6 1 $-=10/6 1,7
OETOHOYKIIQTUMKa K M/MUH
BUOPOTUIONIAIKE




[Tponomxkenue TabauIbl 2
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PacueTHbIe TapaMeTpsl JITUTENbH.
Omneparuun No/ | a, Pacuernas OTIepaINH,
| \% tp t, PN ) bopmyna -
1 2 3 4 5 6 7 9 10
3 Vknanka cmecH:.
- B peOpa TIUTHI 6M 2 1 £.1=6/2 3,0
M/MHH
- B KOBEP IUIUTHI 6m 2 1 £o=6/2 3,0
M/MHH
4 YniaoTHEeHHE
OETOHHOI cMecH
- 140 cros 1,5 =15 15
- 240 cios 1,5 L-.=1,5 1,5
5 3arnaxusanue 6Mm 2 1 £=6/2 3,0
MOBEPXHOCTH OETOHA M/MUH
6 [lepememenue 16m 10 1 £=16/10 1,6
0ETOHOYKIIAIUUKa K M/MHH
MIOCTY 3arpy3Ku
7 Ounctka GOpMBI OT 1,0 t=1,0 1,0
OeroHa
8CreM u
TPaHCIIOPTHPOBAHKE
dbopmsl B kamepy TO:
- OIyCKaHHE KPIOKa 5m 40 1 £.1=5/40 0,125
KpaHa M/MUH
- CTpOTIOBKa (hOPMBI 0,25| 4 | 2/2| 1 ts.= 1,0
MUH 40,2511
5Mm 40 1 £.3=5/40 0,125
- IOJIbEM KPIOKa
M/MHH
9 INepememenue kpana | 74m | 80 1| ©=74/80 ~1,0
K kamepe TO M/MUH
Hroro ~ 18,0

OpHEHTUPOBOYHO JUTUTEILHOCTh OJIHOTO IIMKIIa (popmoBaHusi — 18muH.

[lony4yeHHBIE B pe3yJIbTATE PACUETOB JJIUTEIBLHOCTH ONEPALMM CIIY’)KaT OCHOBOM

I COCTABJICHUS ONEPallMOHHOTrO rpaduka (pucyHok 4).




e, OGopyosanie, CocraB 3BeHa pabounx Tpyno- T, Tekymiee BpeMs, MUH
mporecc Onepatu WHCTPYMEHTBI Ipodeccust  |Pasp. Ko CMKs o
Ye'MUH
YcranoBka (opMbl Ha IOCT MocToBoii kpaH Kpanosuuix 5 1 5,0 2,5
DOopMOBIIUK 4 1 ’ ’
m 3arpy3ka OETOHOYKJIAIYHKA CMECHIO CaMOoX0/HbIH OYHKED Oneparop 4 1 1,0 1,0
E [lepemenienne 6eToHOYKIaquMKa K BuOpomtonianke | beToHoykiaguuk Oneparop 4 1 1,7 1,7
< VYxnaaka OETOHHOM cMecH beroHoykaunk Oneparop 4 1 6,0 3+3
% YnnoTHeHue OETOHHOR cMecu Bubpomomaaka PopMOBILUK 4 1 3,0 [1,5+1%
E 3arnaxxuBaHue IOBEPXHOCTU beToHOyKIaIUUK Omnepatop 4 1 3,0 3,0
®) [epemenieHre OCTOHOYKIIAUMKA K TOCTY 3arpy3kd | beToHOyKIaguuk Oneparop 4 1 1,6 1,6
© Ounctka GopMbl 0T 6ETOHHON CMecH DopMOBIIKK 4 1 1,0 1,0
TeXHIUYECKHI KOHTPOJIb Nux. OTK 2,0
CweM u TpaHcnopTupoBanue Gopmsl B kamepy TO MocToBOi1 KpaH KpanoBuiuk 5 1| 225 | 2,25
: 3arpyska ¢opM B Kamepy MocTtoBoii KpaH Kpanosmuk
ﬁo-: E YcTaHOBKa KPBIIIKKA HA KaMeEpPy MocToBoii kpaH KpanoBmuk
oA YckopeHHOe TBepaeHue OeToHa Cucrema KHUITuA Tepmuct
g &5] CbeM KPBIIIKU C KAMEPHI MocToBoii kpaH KpanoBmuk
= H3Bneuenne GopM n3 kamepsl MocToBoii KpaH KpaHoBIIHK
§ YcraHnoBka (hopMbl Ha TIOCT MocToBoi#t KpaH é%aHOBmHK > 1 2,0 1,0
PMOBIIHK 4 1
§ OO6pe3ka npenHanpsHKeHHbIX CTep)KHEH Pezax Pe3unk 4 1 3,0 3,0
g CbeM U TPaHCIOPTHUPOBAHUE TLIUTHI MocToBoii kpaH Iézgggzglulizx g i 4,0 2,0
é Yuctka GopMmbl ITHeBMOCKpeOOK DopMOBILIUK 3 1 5,0 5,0
Cwmaska (hopmbl Y 104Ka pacubUINTEIL. DOpMOBIIHK 4 1 3,0 3,0
Co HarpeB u ykiajaka cTep kHel VYcras. juis anekTpoHarp.| Apmatypmuk | 4 2| 12,0 6,0
§ é E—l VYxnajaka v pUKcanus KapKacoB Apmarypuuk | 4 2| 12,0 6,0
% 8 T | YcTaHOBKa CETKH B IOJIKY IUIUTBI Apmarypuk | 4 2 8,0 40
CpeMm u nepemenienue Gpopmsl MocToBOi1 KpaH Kpanosmuk 5 1 2,0 2,0
®dopmoBaHue 19,25
JUTUTENIbHOCTD 3JIEMEHTHBIX LIUKIIOB Pacnany6xa 14,0
ApmupoBaHue 18,0
Kpanosuuk (5 paspsia) — 24enoBexa 5/0,25
Dopmosiuk (4 paspsin) — 1yenosex 5,5/0,275
3aHATOCTH PabOYKX B TCUCHHE [IUKIIA, MUH/T| Onepatop (4 paspay) — 1uenosex 12,3/0,615
' Pe3unk (4 paspsin) — 1yenoBex 2/0,1
Crpomnosuwmk (5 paspsin) — 1daenoBek 2/0,1
Apwmarypuuk (4 pazpsin) — 2 genoBexa 6/0,3

Pucynok 4 —OnepaunoHHbIN rpaduK MPOU3BOACTBA PEOPUCTHIX IITUT

A



13

B pesynbTare moctpoeHus onepamroHHOro rpaduka yCTaHOBJICHO, YTO CaMbIM
3arpy’KeHHBIM TIOCTOM SIBJsieTCS TOCT (GopMoBaHHS. JMMTENTBHOCTh IHMKJIA
ompeeseTcs Mo 3ToMy nocty — 20MuH.

OmnepanmoHHBI TpaduK SBISAETCS OCHOBAaHWEM JJIs OMPEICNICHUs COCTaBa

MIPOM3BOJICTBEHHBIX pabouunx (Tadmuima 3).

Tabnuma 3 —CocTtaB Npou3BOACTBEHHON OpUTaIbI

KBanuguka- KoaunuecTBo 1o cMmeHam
[Ipodeccus LUOHHBIN 1 5 3 Htoro
paspsia
Kpanosumk ) 2 2 - 4
CTpomnoBIIHK 5 1 1 - 2
DOpMOBILHK 3 2 2 - 4
4 4 4 - 8

ApMatypiuk 4 6 6 - 12
Pe3unk 4 1 1 - 2
Onepatop 4 2 2 - 4
Tepmuct 4 1 1 1 3
Pabounii no ucnpasieHUIO 3 1 1 ] 5
nedEeKToB
Bcero 20 20 1 41

4 PacyeT mMpOU3BOAMTEIbHOCTH W TPYA0EMKOCTH NMpPoLecca U3roTOBJIEHUS

u3aeanu

PurmMudHOCTH pabOTHl TEXHOIOMMYECKOU JIMHUKM OTIPEEIISIETCS MOCIE MOCTPOEHUS
rpad)0aHaATUTHIECKON MO MPOU3BOACTBEHHOTO Tporiecca (PUCYHOK 5).

CunxpoHuzanusi padoTbl 000pyJOBaHUS W MPOU3BOACTBEHHBIX pabOUYMX Ha
MOCTaxX JIMHUH, BBIOJHEHHAsS B XOAE€ pa3pabOTKH ITUKIOTPAMMBI, ITO3BOJIMJIA

YCTAaHOBUTH PUTM arperaTHO-MOTOYHON JTUHUU — 20MHuH.
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K
YenobHeie 0do3HayveHus
¢, @'~ popmoyknadquk ; b, b' - demoHoyknad4uk ; 1 6 - nocm ycmaHoBku @opmsl Ha GOPMOYKAATIUK ; 9-12 - nocmsl pacnanydku u nodzomobku ¢opm ;
K, K'- kpan mocmoBou ; T - mesexka camMoxodHas 2, 7 - nocm gopmoBanus ; 13, 14 - nocmsl doBodku u Bsidepxubarus uzdenud ;
B, B’ - Budponnowadka ; T - menexka -npuyen 3, 8 - nocm 3aepy3ku OeMOHOYK/NAd4uKa ; 15, 16 - nocmsl omepy3ku npodykyuu
4, 5 - nocmer mennoBou odpadomku ;

Pucynox 5 —I{ukiiorpamMmma paboThl TEXHOJIOTHYECKOTO 000PYI0BaHUS
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Ha 3aBonmax cOopHOro sxene300eToHa pacyeThl rOJ0BOM MPOU3BOAUTEILHOCTH
OMHOTO (POPMOBOYHOTO TIOCTA AarperaTHO-MIOTOYHON JIMHUU BBIIOJTHSIIOTCS TIO

dhopmyie:

—r—. ©

2

3
rac P— roaoBas IMporu3BOAUTCIIBHOCTD JIMHHUHN, HATYPAJIbHBIC CAVMHHIIbI (M y M, IIT.

U T.J.);

h — xonmm4ecTBo pabounx yacoB B cyTkH (yCTaHaBIMBAeTCs coriacHo [4, 5]B
3aBHCHMMOCTH OT 4Hciaa pabounx cMmeH N (2 wim 3) npu 8-uacoBoi
MPOJODKUTEIIBHOCTU paboyeii CMEHBI);

B, —pacueTHoe unciio pabouux CyTOK B oy (Ui arperaTHO-MOTOYHON JINHUU

25%yT.);

V —o00bemM 0JHOBpeMEHHO (POPMYEMBIX U3ENNUN B BBIOPAHHBIX HATYPaTIbHBIX
eIMHUIIAX (M3, M, IIT. U T.1.);

TM — IPpOAOJDKUTCIbHOCTD UKIIA (I)OpMOBaHI/I}I, MHH.

Jlis nByX (hOpMOBOYHBIX MTOCTOB T'OA0BAsI IPOU3BOIUTEIHHOCTH COCTABUT:

P, =2 0 [22‘23 16 416 = 28174 2.

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

pPacCUUTHIBAIOT MO (opMyIIe:

r=— P (4)

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

N —4YH1CJI0 CMCH B CYTKH.

. _ 41016253

_ 3
a7 - 294 yen-u/m®.
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