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BBE/JIEHHE

K Ha)XMMHBIM yCTPONCTBaM OTHOCSTCSI MEXAaHHM3MBbI, NPEAHA3HAYEHHBIC IS
CO3/laHUsl  CWJIBl,  BO3JCHCTBYIOIIEH  Ha  00pabaTbIBaeMblii  OOBEKT:
CIPECCOBBIBAEMOE  BEILIECTBO, 3alPECCOBBIBAEMBIE 4YACTH, Je()OPMUPYEMBIil
matepuan u T.1. [Ilupoko npumeHstoTcss noJo0HBIE yCTPOWCTBA AJIA MOJYYEHUS
COEIMHEHUH C TapaHTHPOBAaHHBIM HATATOM, HAllpUMEP MPU PEMOHTHBIX paboTax.
BUHT B 3THX yCTpoHCTBax CHaOXE€H HaXMMHOM JETajlbl0, 4epe3 KOTOPYIO INpHU
BBUHYMBAHUU B FaiiKy OH IepeaeT Harpy3Ky Ha oOpabaThiBaeMblii OOBEKT.

JIByXCTOCUYHBId BUHTOBOM MPECC COCTOMT U3  CTAaHUHBI, IONEPEUYHHBI,
CBA3aHHOW CO CTAHMHOM CTOWMKAaMH, TaliKH, KOTOpas YCTAHOBJIEHA C HATIATOM B
NONEPEYNHY, BUHTA, BBEPHYTOIO B TalKy, PYKOATKM CHAOKEHHOH IIApOBBIMU
pyYKaMH, U Ha)KAUMHOM IUINTBHL.

BuHT npuBoAUTCSA B IBMKEHUE PYKOATKOM. Bpaiasce B HEMOABMKHOU TallKe,
OH IIepeMeIlaeTCs IOCTYNAaTeNIbHO, IIPU ITOM HAXKMMHAs IUIATA OIYCKaeTCs M
OKa3bIBaeT JaBJICHHE Ha MaTepual win Aetanu. J{ius odecnedenus nmoabemMa IIUThI
OHA COEAUHEHA C BUHTOM IIPU ITIOMOIIM JBYX ITOJIYKOJIEL], BXOAAIIUX B KOJIBLEBYIO
IIPOTOYKY HAa BUHTE U IIPUKPEIUICHHBIX K IUINTE BUHTAMH.

[Ipu mpoekTupoBaHMM IIpecca HEOOXOAMMO MCXOAUTh U3 BEIMYUHBI
IPUIIAraeMOro YCUJIUS U HEOOXOIUMOM JITMHBI IEPEMEIICHHUSL.
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1.MCXOJHBIE TAHHBIE

Q=45 xH =45000 H,

L=550 mm,

a=500 mMm

Tun pe3b0bl — MPSIMOYTOJIbHAS.

Marepuan raitku — 6ponza bp AXK 9-4 TOCT 493-54.
Jluametp ronoBku BuHTa 0,=1,6d.

Jlnuna BBepThimia l,=3d,

Cxema mpecca npuBecHa Ha pucyHke 1.1.
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Pucynok 1.1 — Ilpecc aByXcTOCUHBIN
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2. PACYHET I'PY30BOI'O BUHTA
2.1 Bwibop martepuana BUHTa

JIns W3rOTOBIICHHMS BUHTAa INPUHUMAEM Kadye€CTBEHHYIO KOHCTPYKIIMOHHYIO
yriepoauctyto crtaib 45 I'OCT 1050-88 HOpManu30BaHHYIO.

MexaHnnueckre CBOMCTBA cTalu 45 mpeaen TeKy4ecTu o, = 353 H/mM?, npeaen
IPOYHOCTH G, = 598 H/MM? (TabuL. 5).

Marepuan raiiku — 6ponza bP AXK 9-4 TOCT 493-54

Ipenen npousoctd o, = 490 H/mm® (Tabu. 7).

2.2 Jlonyckaemple HAIPSIKEHUS

a) JlomyckaeMmble HaNpsOKEHUS TPH  pPACTHKCHUM (CKaTWW) JUIS  BHHTA
onpenesnsaeM no Gopmyse

(6], ) = % - %’ ~117,7Mlla

rae s— kodddunueHT 3anaca IpovHOCTH S = 3+5, mpuHUMaeM S=3.
0) Jomyckaembie HaNPsHKEHUS ISl TaWKH

[o], =45MITa
[o], =90MITa
[o]., =75MITa

7], =30MITa .

B) Jlomyckaemoe JaBieHUE Ha OINOPHBIX MOBEPXHOCTSIX PE3bObI s
MaTepuajoB «cTaib 45 — 6ponszax Ilo [1,T1adn.5] [q]=10 Mlla.

r) [Ipunumaem 3Hauenuss kodpduimentoB tpenus. [lo Tabm. 10 mns mapsl
CTaJlb — CTaJlb

— ko3¢ ¢ureHt Tpenus B pe3node =0,09,

— ko3¢ ¢ureHt Tpenus Ha onope f=0,14.

2.3 OnpeneneHue CpeHETo UuaMeTpa 1 MUHUMAIBHOTO I11ara pe3b0bl

JIs1st OOBIIMHCTBA BUHTOBBIX MEpeady pacyeT Ha M3HOC SIBISIETCS OCHOBHBIM.
B kauecTBe YCIOBHOTO KpUTEpUs pacueTra Ha H3HOC NPUHUMAIOT BEJIHYHHY
pabouero HanmpspKeHUs: Ha pabovHrX MOBEPXHOCTAX PE3bOBbI:

@ [,

q:7r-d2-H1-Z_

rjae d, — cpeHuil TuaMeTp pe3bobl;
H,— paboyJas BeIcoTa poduis;
[q] — momyckaemoe naBieHne B BUHTOBOI mape, H/Mm’.
Orcrona
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3amamuMcs IByMs JOTIOTHUTETHFHBIMA COOTHOIIIEHUSIMH

— OTHOCHUTENIbHOM TIyOuHOM pe3bOnl Yyp=H1/P B 3aBucuMoOcTH OT ee mpodus
vh=0,5,

— OTHOCHUTEIIbHOM BbIcOTOM raiiku yy=H,/d,, roe H, — momHas BbicoTa raiku.
Bennuuny Wy peKkoMeHIyeTcs MpUHUMAaTh B nipeaenax 1,2+2,5.

C 1enplo BBISABICHUS ONTHMAJILHOTO BapHaHTa IPOBEJEM IMapaleabHbII
pacueT HECKOJIbKMX BapHaHTOB pPe3bObl, MPUHHUMAs  OTHOCHUTEIBHYIO BBICOTY
raiiku: yy = Hp/d, = 1,2; 1,8; 2,4, rne Hr — moaHas BeIcOTa raifku.

Wi 1.2 1.8 2.4
d, \/ 45000 480 39,9 34,6
3.14-05-12-10

2.4 Be16op mapaMeTpoB pe3nObl

Tak kak IMPAMOYTOJIBHBIC p€3B6BI HC CTaHAapTU30BaHbI, TO IIPHHHUMACM

CJIeIYIONTME 3HAYCHHUS TUaMETPOB U IIar pe3bObl
BapuanTt yy 1.2 1.8 2.4
YcaoBHOE 0003HAYCHHE CII 56x6 CII 48x8 CII 46x10
pe3bObI

['eomerpuueckue
rapameTpbl, MM

d 56 48 46

P 6 8 10

d,=D, 50 40 36

d; 44 32 26

MuHMMaIEHOE 3HAYCHHE II1ara pe3bObl
-d
P> % ,

max

1€ Zmax — MAKCUMAJIBHO JOMTYCTHMOE KOJTMYECTBO BUTKOB Ha Taiike Zmax =10.

Jist pe3s6sl CIT 56x6 yy=1,2 Z Z&GLZ =10

4018

Jist pe3sOb1 CIT 40x8 yy=1,8 Z = 9

36-2,4

s pe3bonr CIT 36x10 yy=2,4 Z = =8,6

PexoMeHtyeTcss UMETh YMCIIO BUTKOB pe3bObl raiiku z = 8+10. JlanpHelue
pacyeTsl BbINOJIHsIEM Ji71st BapuaHTa pe3b0bl CII 48x8, mpunumas z = 9.
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2.4 Onpenenenre pa3MepoB pe3bObl

Tak kak pa3Mepbl MPSAMOYTOJIBHOH pE3bOBI HE CTaHIAPTHU30BAHEI,
PUHUMAEM CIICTYIOIINE 3HAYEHUS TapaMeTPOB PE3bObI:

cpennuit quametp d,=40 mwm;

mar pe3ronl P=8 mwm,

HapyXHbIN quametp d =48 mm.

BHYTpeHHHUI nuametp 0;=32 mwm;

BbIcOTa Tipoduist BuTKa h=4 MM,

YHUCIIO 3aX0/10B n=1.

[Ipoduns pe3rObI mpuBeaEH HA pHUC.2.

g

= ——— T

4

Q1 I
YIS 3!

3 i

ANy IS)

Pucynox 1.1 [Ipoduib npssMoyronbHOU pe3bOsbI

2.6 TIpoBepsieM (hakTHUeckoe 1aBIeHUE Ha OTIOPHBIX MIOBEPXHOCTSIX PE3BOBI

. 4.Q  4.45000
=07 —d?)z 314.(48° —407)-9

=9,05H [ mm?

q<[q]=10H 1 mr®.

2.7 ITpoBepka BUHTA Ha YCTOWMYUBOCTD

TO

[To cxeme mepenaun BUHT pabOTaeT Ha CXKAaTHE M UMEET OONBIINYI0 CBOOOIHYIO
JUTUHY, TTI03TOMY HEO0OXOJMMO MPOBEPUTHh CTEPKEHb BUHTA HAa YCTOWYMUBOCTH MPHU

MPOJIOJILHOM H3THOE:

OrnennBaem THOKOCTh BUHTA 110 (popmyrie (9), cuurtas onopsl MAPHUPHBIMU 1=

1,0

rac | — KOB(I)(I)I/IHI/IGHT IMPpUBCACHUA NJINHEIL, y“II/ITBIBaIOH_[I/If/'I 3aKpPCINNICHUC BUHTA

B oniopax; OOBIYHO OMOPHI BUHTOB CYUTAIOT IIAPHUPHBIMH 1 =1,
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Imax — MaKCHMasIbHasE BBICOTA MOABEMA BUHTA MIIM HAHOOJIBIIIEE PACCTOSHHE OT
raifky J10 TOpIia BUHTA,
ds; — BHyTpeHHui auaMeTtp pe3bosbl, 03 =36 MM.
4.1.550
32

A 69.

ITo Ta6:1.11 3HaUYeHME IpeACTbHON THOKOCTH JJIsl MaTepraia BUHTA A;=85.
Tak kak A < A,, TO pacdeT Ha YCTOMYHUBOCTD MPOU3BOIAT C TIOMOIILI0 (POPMYIIBI

®.C. ScuHCKOro, COriacHO KOTOpO
7-d;

4

QKp = (a - b ’ /1) !
rae a u b — skcnmepuMeHTalbHbIe KO3(PGUIIMEHTHI, UMEIOIINUE Pa3MEPHOCTD
HanpspkeHuit. [lo tab6n.11 nys BuHTa M3 cranu 45 a=450 H/MMZ, b=1.67 H/MM°.

314-32°
— (450 - 1,67 - 55)= 269437 H = 269,4xH

Kp

JUiss  BBIMOJIHEHUS  YCIOBUSA  YCTOMYMBOCTH  Ko3(dduumeHT  3amaca
YCTOWYHMBOCTH Sy JIOJUKEH OBITH HE MEHBIIIE TpeOyeMoro [sy], T. €.

o = Qo _ 269437 0x[s. ]

YT Q ~ 45000

Jli1st BATKOB PEKOMEHAYETCS IPUHUMATh [Sy] = 3+4. YcoBue BBIIOIHAETCS.
2.8 [IpoBepka ycinoBusi CAaMOTOPMOKEHHS pe3b0bI

VYroJ moabeMa BUHTOBOM JTMHUN PE3hOBI

w = arctg P2 arctg[ 8 jz 219° =2°11".
7-d, 3.14-40

[IpyuBeneHHBIN Yyron TpeHus

"=arct ,
r g(COSa/Zj

rae f =0.09 — kodphUIUeHT TPeHUS B pe3noe;
a =90° — yrou npoduiis pe3nobl.

p' =arctg 009 )_ 7,25° =7°15'
cos45
Tak Kak y < p', yCI0BHE CAMOTOPMOKEHUS BBINOJIHSAETCS.

2.9MOMEHT CUJI TPEHHUS Ha OTIOPHOM TOPIIC BUHTA.

MoOMEHT cuJl TpEHUSI U OTIOPHBIX peakiuii B pe3roe onpenensercs no hopmyie
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d

d, 40
2

1
M, =Q oy + p7) = 45000-?-tg(2,11+ 7,25) =1496914 Hymm
2.10 MomeHT TpeHnst M, Ha OIIOPHOM TOpLE BHHTA, OOYCIOBICHHBIA OCEBOU
CUJION

[IpuarMaem omopy TpeHHsI KOJIBLIEBOM C HapyKHbIM auamerpoM D, = dj
(32 Mm).

[Ipu BbIMOTHEHMM IIEHTPOBOrOo OTBepcTUs (opmbl  «B» BHYTpeHHUM
JTUaMeTpoM oropsl d, MOKHO cunTath quametp d, = 12,5 mm (taba. 15). Toraa mo
dbopmyie (18) mpu f=0,14.

1. D-D! 1 ’ ’

3 - ’
=-Qf —=———==--45000-0.14——— = 745736 Hum
on 3Q D32 _ D22 3 322 _12’52

2.11 IIpoBepouHBIii pacyeT BUHTA HA IPOYHOCTH

JIns BBISIBIICHMS HamOoJiee HArpy>KEHHOTO CEUEHUsSI BUHTA CTPOUM DIIOPHI
IIPOJIOJIBHBIX CHJI M KPYTAIIMX MOMEHTOB (puc. 2,1).

[Ipn mocTtpoeHnun SMIOPHI NPOAOJBHBIX CHJI N cuMTaeM, 4TO B OpeAeiax OT
OMNOpPBI A0 TalKHU MPOJOJIbHAS CHJIA BO BCEX MOINEPEUYHBIX CEUCHUAX BUHTA paBHA
cuine pasieHus Q. [Ipu ycrnoBuM paBHOMEPHOTO PACHPEACIICHUS HArpy3KH IO
BUTKaM Pe3b0bI, TPOJIOJIbHAS CHJIa YMEHBIIIACTCS B IIpeieiax TalkKu 10 HYJIS.

OT BepxHEl KpOMKM TalKM JO0 PYKOSTKH KpPYTAIIMA MOMEHT paBEH
M=M,tM,,. B cCxXaTbIXx ceYeHHAX BUHTA B Ipelaejax OT OINOpPbl 10 TalKu
KPYTSIIUNA MOMEHT paBeH M.

IIpoBepsieM TPOYHOCTH BHUHTA B CXKATBIX CEUEHUSIX JMJISI SKBUBAJICHTHBIX
HaIpsDKeHU 1o popmyrie

2 2 2 2
M .
oo [4Q) 4 Ma ) [ads000)" fra5786) (0 o
dl 0.2d 3.14-32 0.2-32
YcioBue IIPOYHOCTH BBIIIOJIHACTCA, TaK KaK

6,<[6]x=117 H/mMm".

Cocl — nomyckaemMoe HanpsDKEHUE TIPH pacyeTe Ha ckaTue (pacTsHKEHHe).

Jlucm

13.03.02.2020.094.00 [13

UN3am. | Jlucm Ne dokym. lodnuck | dama




3 Q=45000H M =1£9691 ot
N —

M M, 76574 e
~ @ N M

Pucynok 2.2 — Dmopa MOMEHTOB

3. PACUET F'AIKU

3.1 [lonHas BeICOTA raliku onpeenseTcs no Gopmyre
H. =7-P=8-9=72uu

3.2 IIpoBepka pe3bObl Tailku Ha Cpe3

. Q5000
? m.d-z-b 314-40.-9.507
e I TparnenenaabHol pe3sosl b = 0,634P = 0,634-8 = 5,07 mm.
YcnoBre MpOYHOCTH BBITIOJIHICTCS, TaK Kak

T, < [Tcp]: 30H | mm” .

=23H | un®

3.3 Ompenenenre pa3MepoB Taiku

l. HapyxHnblii auameTp TralKu ONpPEAEIMM U3 YCIOBHUS MPOYHOCTH IPHU
PACTSHKEHHUU C yYETOM HANPSKECHUS KPYUYCHUS

4.0 -k . .
dzz\/ﬁjL D? :\/M+482 =639mm,

3.14-45

rae  k,, =1.3 — Kod()GHUIUEHT, yUUTLIBAIOIIMI KPYUYECHUE MalKH;
[o], = 45H | um® — nomyckaemoe HalpsDKEHHE PACTSHKEHHUS MaTepralia Faiku.

C ydyeToM HOpPMaldbHBIX JMHEHWHBIX pa3mepoB (Tabn. 12) npuHEMaeM
dr =67 MMm.
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2. HapyxHbiii nuamerp Oypra railku ONpeeisieM M3 YCJIOBHS MPOYHOCTH
OIIOPHOM MOBEPXHOCTU OypTa MpU CMATUH, IPUHUMAS pa3Mep (acku B OTBEPCTHU
Kopryca ¢ =1 MM

4.0-k } ;
Drz\/ﬂju(dﬁz.c)z =\/M+(67+2'1)2 =759mm
7-[o] 314-75

[Ipranmaem D, =80mwm
3. Beicoty Oypra raiiku onpeneisieM KOHCTPYKTUBHO:

h, =0.25-H, =0,25-72 =18xux.
4. [IpoBepsieM BO3HUKAIOIIKE HANPsHKEHUS M3ruba mo popmyse

_3-Q(D, —d,) _3-4500080-67)

u 2 2 :25,7H/MM2
7-d, h? 314-67-18

VYcnoBue IMPOYHOCTH BBIIIOJIHACTCA, TAK KaK

6,<[61,=90 H/mm>.
4 PACYET JIJINHBI 1 IUAMETPA PYKOSITKU

a) JImuHa pykosaTku ornpeaensercs no hopmyse

rae P, —ycunue pabouero, H. [lpuaumaem ycunue pabodero P, =300H .

149691+ 74574
P 300

OxkoHuaTenbHO npuHuMaeM lp = 750 mm.
2. lnaMeTp pyKOSATKH OINpPEAEIIIEM U3 YCIOBUS IPOYHOCTH 1O (hopmyJie

| =747 mm

M, +M
d, 252 e 3\/49691+ 74574 506
0.1-[o], 0.1-90
rae [o], =90MIla — nomyckaemple HampsKEHUs MaTepuana PYKOATKH HpH

u3ruoe.
OkoHuarenbHO IpuHUMaeM d, =22mum .

Pacuetnsbiii nuameTp HeoOXoauMo corjiacoBath ¢ guamerpamu no ['OCTy
2590-88. d, =22um cosnanaer ¢ ruamerpom o 'OCTy 2590-88.

4. OITPEAEJIEHUE PASMEPOB BBEPTGIIIIA

I[JI?I oOecrneueHus HCTIOABMKHOT'O COCAWMHCHHA HCIIOJIB3YIOTCS CTOIIOPHBIC
BHUHTBEI. CTOHOpHI)Ie BHHTBI IIPCHOTBPAIIAOT BO3MOXHOC IIPOBOpAYMBAHHUC
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OTIIETBHBIX JIeTajeil mpecca APYr OTHOCUTEIBHO ApPyra MOJa JACUCTBHEM MOMEHTA
CHJI TpeHUS B pe3boe M,

BuHTBI TIpoBepsIOTCS HA MPOYHOCTH [0 HAMPSDKEHUSM Cpe3a, KOTOphIC
BO3HUKAIOT B MPOJIOJILHOM CEUCHUH BUHTA.

Ty = 4—Mpz < [Tcp ]’
z-Dy-1-d;
rae D, — tuaMeTp OKpy>HOCTH, 110 KOTOPOU AEMCTBYET YCUIIME HA BUHT, MM,
Z — YUCJI0 CTOIIOPHBIX BUHTOB,
¢ — JAJMHA Pe3b0bl CTOIOPHOTO BUHTA, MM, TpuHUMaeM |,=12Mwm,
[z'cp ] =70H / mm® — IOITyCKaeMoe HallpsDKEHHE Cpe3a CTAIFHOTO BHHTA

Orcrona

4-M, [ 414969 _
z-D, 1|, | V67-314-70

8mm

[Tpuanmaem BUHT M4 ¢ qynHOM pe3bObl 12 MM..
3AKJIKOYEHUE

B xoxe BbIMonHEHUs pacueTHO-Tpaduyeckoi padoOThl HM3y4UIM OOJACTh
IPUMEHEHHUS TPY30BbIX ME€peaay BUHT-TalKa, TUIIbI PE3bObI, HCIIOJIB3YEMOM B ATHX
nepegavax.

B pabote paccuuTaHbl T€OMETPUYECKHE M KOHCTPYKTHUBHBIE IapaMeTphbl
BUHTOBOTO JIBYXCTOE€YHOro nmpecca. Jlins u3BEeCTHOro paboyero ycuius
OIlpe/eNieHbl pa3Mepbl BUHTA U Tailku, MPOBEPEHbI 3JEMEHTbl KOHCTPYKIUH
CTSDKKHM Ha MIPOYHOCTh NPU PACTSKEHUU U KPYUCHUH.
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