OI1.®.02.04 JETAJIN MALLIUH
KOHCTPYUPOBAHUME BAJIOB U MYODT

Meronuueckue YKa3aHusa

JlaHHas pabGoTa npeacraeaset coboif noapoOHOE ONUcaHHE MOCICA0BA-
TEJILHOCTH pAacuéTa W KOHCTPYHMPOBAHHS BaJIOB, My(pT M MOkKeT OBITH TOJIe3Ha
cryaenram cneudainbiocteil TMC, C'I'DOM, a Tak sKe acrMpadTam.

B nepeom pazacae paboTel mMOApPOOHO OMHCAHBI METOAMKH pacdéta M
KOHCTPYHPOBAHUA BAJIOB, CTIOCOOR (POPMHUPOBAHUS MCXOJHBIX JIAHHBIX, OTIEHKH
ayamerpoB. lloapoGuo onucana u  odopmicHa rpahUyUEcKd METOAUKA
OMPCACIICHUST 3arpy3Kd Bajla MOMCHTAMH M CHJIAMH, MPCACTABJIICHA MCTOJUKA
COCTABJICHHS PACUETHBIX CXEM U ONPEJENeHHs OMAacHBIX ceucHuil. [Ipencrasien
noApOOHLIA HpUMeEp pacuéra.

Bropoii pasnen BkmoudaeT B ceOsl ONMMCAHME METOUKHM pacuéra U noadopa
mydr. Pazpen kocHysies cnegyrowux  tunos:  Komnencupyrowwme  myQrbi,
[TpeaoxpanuteneHble My(TBl. MeToanMKa pacuérta OMUCAHA COACPIKATEIBHO,
UMEHOTCSI TPUMEPEIL, UTO 3HAUMUTEILHO YIIYUIlIaeT BOCHPUITHE MaTepHana.
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1. PACUET BAJIOB

OCHOBHBIMH KPUTEPHUSIMH PadOTOCTIOCOOHOCTH BAJIOB SIBJISAIOTCS MTPOYHOCTS,
JKECTKOCTb M BUOPOYCTOHYMBOCTb.  IJTH  KPUTEPHU  ONPEACIAKT TP
COOTBETCTBYHOILIHME (POPMBI UX pacyeTa. B HacTosweit metoandeckoii pazpadoTke
H3MI0KEH TIPOYHOCTHOM pacueT BalIoB.

Pacuer BajlOB 4Halle NPOBOAAT B I[pPOBEpOYHOH ¢opme — cHayana Baji
KOHCTPYHMPVIOT, a 3aT€M MPOBEPSIOT €r0 MPOYHOCTE.

MeToguka NpoBEPOYHOIO MPOYHOCTHOMO PACUeTa WLLIOCTPUPYETCs OJ0K-
CXEMOH, mokazanHoi Ha Puc. 1.

1.1. @opMHpPOBaHHE HCXOAHBIX JAHHBIX

HCXOAHBIMA [aHHBIMH AU pacueTa BalOB ABIAKOTCS HArpy3ka, pPEKHM
paloTHI U crienuanbHbIE TPEOOBAHNS.

Banbl HArpy»al0T KPyTALLME MOMEHTHI, [IOABOJAMMBIE K Baly € [OMOLLbIO
MY(T, 3yOUaTBIX KOJMEC, 3BE€3A0UCK LEMHBIX Mepeaay v T. A., a TAKXKE MOMEPEYHBIC
U TIPOJIOJIGHBIE CUJBL (TIONEPEYHBIE — CWJIBI WIIH COCTABIANOIINE, JIEKAIHE B
NEPHEHAMKYIAPHBLIX K OCH Bajla INIOCKOCTAX, NPOAOIAbHBIE — B  OCEBBIX
MUTOCKOCTSAX ), BO3HUKAKOIME TP padoTe B nepeaavax.

C MO3MIUHA MPOYHOCTHOIO PacyeTa HEOOXOJMMO BBIACIATE MAKCHMAIBHEIE
KPATKOBPEMEHHO ACHCTBYIOWME HArPY3KU (KPYTALLMH MOMEHT, NONEPEUHbIE U
POOJIBHBIE CUJTBI), 34 BPEMSl JNEHCTBUSI KOTOPBHIX YHCIIO IUK/IOB HArPY>KECHMH™

3 El
Bama He mnpesbimact 10" —107 ) npuBoasine K CTATHYCCKUM TOJIOMKAM, W
pacueTHble (MAKCUMaJIbHbIE AIUTEIBHO JEHCTBYIOLIUME € UWCIOM LIMKIIOB

N >10"), npuBoasiIME K YCTANOCTHRIM pa3pyLIEHUAM Bana,

3aKOHOMCPHOCTE ~ M3MCHCHMA ~ KPYTALUCTO  MOMCHTa  ONPCACNACTCA
W3MEHEHUEM COTPOTUBIICHUS Ha palovyeM OpraHe MallliH W JIWHAMHUYECKHMHU
[IPOLIECCAMH, BO3HHKAIOIIUMHU B CHCTEME LIEPENAYHd MOIMHOCTH OT JBUIATEIS K
pabouemy oprady. MeToabl ONpPEeAENeHHs PEKMMOB HArpy:KEHHs MallHHHbIX
MPHUBOJIOB W UX OMTUCAHHS B MCXO/HBIX AAHHBIX TPUBEAEHEI B padote [12, ¢. 31 —
43].

POPMYIIBL U1 ONPEACACHUA TIONEPCUHBIX K MPOAOALHBIX CUJ1, BOZHUKAKLIHMX
B HauOoJiee pacTipOCTPAHEHHBIX TMepefavax, TMpHUBEAeHB B Taldm. 1, cXeMsl
IPWICKEHUS ITHX CUJT 1aHbl HA Puc. 2 u Puc. 3.

[lonepeunele  cunbl, OCHCTBYHIMME HA BAdbl, BO3ZHUKAKT TaKKE B
OONBIIMHCTBE KOHCTPYKIMH MY(T B CBSI3M ¢ HEPABHOMEPHOCTBIO TIEpEAAUM
HArpy3KH CWIOBBIMH dieMeHtamMu My¢pTr. Puc. 4 10OKasplBaeT NIPHPOAY

BO3HUKHOBEHHS [ONEPEYHOM CHIbL /', , HArpyxkawouieil pajn EciM BCe CHIIOBLIE

DJIEMEHTBI, NIEPEAAOLINE HATPY3KY ¢ BEAYIIEH My(Thl HA BEAOMYIO, H3rOTOBICHB
aOCONIOTHO TOYHO (HAMPUMED, B YNPYIOH BTYIOUHO-MANLUEBOH My(TE Nanblbl H
PE3VHOBBIE BTYJIKH), BATEI a0COTFOTHO COCHBI W OCH MAJNBIEB YAAIEHBI OT OCH

1K1 H3MEHEHNA HATIPSKEHUI Ha Baly OCYIIECTBISETCS 3a OTUH 000POT, U, CIEN0BAaTEIbHO,
4HCMO LUMKIOB HAarpyskenuii IV pasHO umcay oBOpoTOB Bana.
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BpAIIEHHUsT CTPOTO HA OJIMHAKOBBIE paccrosans, to F,=1,=F,=1 =1 (Puc.
4, a).

OOPMHPOBAHHWE UCXOJHBIX TAHHBIX

Harpy3ska, pesxum padoTthl (Ko3(pPULHCHT
neperpy3ku K ), crienumanbHeie TpeOOBaHNS.

J

OpHEHTHPOROYHAS OLIEHKA AUAMETPA BaJla
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Tabdn. 1.

OnpeniesieHre MONEePEYHBIX | MPOJONTEHBIX CHIT, HANPYKAIOMINX BAJTHI,

3) oceBas WECTEPHU —
panuaabHas KoJjieca

HaumcHoaume Cuna (coctaenstoiias) | Dopmyna o onpenencHus
Hepeiaun - 1 pMyna I pen
3ybuaras 1) oxpyxunas Fy=F,=21\/d =2T,/d,
LAJTHH/IPAYECKAsT
npaMo3yGas 2) paguanbHas Ia=I,=1I,1ga, =1, 120,
(Puc. 2, a)
3ybuaras 1) okpykHas Fo=1,= 27;/611 = 2T2/d2
HHHH'HI%queCKaﬂ ]_' ]:2 ]_['1 ,tg a{”_ /COSﬁ =
KOCO3y0as 2) pamuaneHas
(Puc 2,6) =Lty feos
3) ocepas by=t,=k-1gf=F,1gf
3y6ana51 1) OKpYy>KHas f‘ = f‘ =21 / il =27, / 2
KOHHYCCKAaA 2) pasuaILHAs
MPAMO3yoas * wectepun — ocesas | I, = I, = I -tgar-c0s &,
(Puc. 2, B) Koxeca
3) oceBas WECTEPHA — b =F,=F-tga-sing,
pajuaIbHasd Kojeca
3y6anaﬂ 1) Opr}KH-aﬂ F;‘I FZ = 2T/ arl 2T/ 2
KBHHSGCKag 5 “(2) pammaneuas Fo=T,
KPYIroBbIM 3yOOM _ ' i
Kmo‘?gceémﬂ oceRt| _ F(tger-cosd £sin f-sin )/cosb’
=T,

F,(tgo-sin$ £sin S cosc?)/cos[)’

*BepxHWH 3HaK B (popMymnax, €CJIM HANPaBICHUE BPALLEHHS U
JIUHWH HAaKIOHA 3y0a COBMAAIOT, HIDKHHH — B MPOTHBHOM

ClIy4ae.
Ueppstunas 1) o

p ) OKpYHAT HepBika Fo=F,= 27;/6{1
nepeaaya — 0ceBas KoJjieca
(Puc. 3, a) 2) panuanbHas Iy=l,=1I,1ga

3) ocepas ue —
) ppira Fal = F:z = 2712/“’2
OKpY>KHas KoJieca

Henras Harpy3ka na Ban
nepeaaya
Pemennas b= \/ 24 1] - 2E K, cosy =
nepeaava Harpy3ka Ha Ban oo, )
(Puc. 3, 6) ~ 2k, -sin(a, /2)




Puc. 2. Cunel, Harpykaromme
BaJTbl B 3y0UaTeIx
LHIHHIPHYECKHX H
KOHHHYECKHX TIepeaajax.



Puc. 3. Culbl, Harpy:Kaloume Bajibl B
YEPBAYHBIX U PEMEHHBIX NEpeaaqax.

B 3TOM criyvae 13 ycioBHs paBHOBECHS
7.2

F = 1
‘=D,z (1)
FA€ Z — YUCIIO CHIIOBBLIX 21eMeHTOB ( 2 =4 ana my(Tbl, 10Ka3aHHOH HA PUCYHKE ),
Dy — cpeanuii iMameTp pacionoKeHHs CHIIOBBIX IEMEHTOB MY(ThbI, KOTOPbII
NPUHUMAETCH C uYepreska My(QThl WM K3 TablMil KataJloroB CTaHiapTHLIX M
THIOBBIX My(pT [15, ¢. 359 — 386] (npH BLINOAHEHHHM KYPCOBOrO MPOEKTAa MO
JeTaisM  MalliH B C/IyYae VYCTAHOBKH HA Baly HECTaHJApTHOH My(TEL,
NPOCKTHPOBAHHE KOTOPOH OCVIIECTBIACTCA MOCIE MPOCKTHPOBAHMA PEAYKTOpA,

OPHEHTHPOBOYHO MOKHO npuusaTh 1), =4d — nns ynpyroii BTyI04HO-NAIBLEROI,

D, =2d — pna 3ybuaroii, D, =3d — ana uenuoit mydrel, roe d — anamerp
nocaaovyHolM WeHKNn Bana noa Mygry).

Ecan npusectd cunbl I, Iy M T. 4. K Bany, TO CHIOBOI MHOTOYTOJLHHK B
ITOM CIIYYAE OKA3BLIBACTCA 3AMKHYTBIM, H MX PABHOJEHCTBYIOWLAS, CAEI0BATENLHO,
pasHa vy (Puc. 4, D).

B ciayuae wm3rorosiaenus MyQrbl ¢ PeIbHBIMH [OIPEIUIHOCTAMH, W IIPH
HATUYMM  HEW30eKHBIX — CMELICHMH  BanoB,  COEOMHAEMBIX  MV(]TOId,

I, #F,# 1, # I, (Puc. 4, B), n CHIOBOIl MHOTOYTOILHUK MPH MPUBEACHHH CHIT K



BAY OKaXKETCA HE3aMKHYTHIM, a 3aMelkaronmii  Bektop F,,  Oymer

PABHOACHCTBYIOLIEH MONEPEYHLIX CHII, HArpy Katommx Bai (Puc. 4, r),
[Tanen

Puc. 4. Onpeaenenue paauansHON HArpy3K| Ha Bajl, BOZHUKAKOWEH B MyTe:
a, 6 — npu abCOMOTHO TOYHOM H3TOTOBJIEHHH M MOHTa)Ke MY(THI;
B, I' — [IPH H3rOTOBIEHHH W MOHTAKE MY (Tl C pea/lbHbIMH IOIPELUIHOCTAMHA

[pu pacuere BanoB npubmKkenHo Moxkno npuanmare 7, =(0,2..0,5)-F rae
F, — oxpyxnas cuna Ha mydre wm [, ~125J7, H — ans exomueix Banow

Pe/lyKTOPOB H BBIXO/IHBIX BAJIOB OJHOCTYEHYATHIX pejyKTopoB; [, = 25047, H
— J718 BBIXO/IHEIX BaJIOB MHOTOCTYTICHYATBIX PEAYKTOpOB, rae [ — Bpamaromimii

MomeHT Ha Baay, Hum [1, c. 317].
Toukoii npuiokenns cuibl Fy, 00BIYHO CYMTAIOT TOPEll WIEHKH Baja, Ha

KOTOPYI0 HacawkeHa my(ra. 31€Ch TAKKE BHKHO OTMETHTL, YTO [PH BPALLEHHH
MYy(pT BpamarTcs BOKPYT HX ocei W BekTopel 1, F,, W T. ., a clieloBaTeNEHO,
BpalaeTca ux papHozaeicTeytomas. Takum oOpasom, cuna 1, B OTJIHYHE OT CHI B

3y0uareix nepenavax ¢ (PUKCHPOBAHHBIMH BANAMU SBIAETCA HEQHKCHPOBAHHOMN,
YT HeOOXOIHMO YUUTHIBATE B JalTbHEIEM MPH COCTABIEHHH PACUETHOR CXEMBL



B xkauecTre

CTIEIMANTEHEIX  TPeOOBAHWIT K  Baly MOTYT  BBICTYIIATH
OTPaHWYUCHUS TIO €r0 pazMepam (Mo AHaMETPy, UTHHE), Macce, MOMEHTY HHEPLIMH,

SKECTKOCTH, BHOPOYCTOHUMBOCTH.

1.2. OpueHTHPOBOYHAS OLICHKA THAMETPA BAJIa

Ha ravaneHOH cTammy MPOSKTUPOBAHUS BAJIOB TIPH OTCYTCTBHHU JIAHHBIX 00
U3rudalolMX MOMEHTAX JAMAMETP Bajla OUEHMBAKOT NPUOIMIKEHHO. OLEHKY
AWaMeTpa MPOBOAAT NHOO W3 YCIOBHS MPOYHOCTH Bajda Ha KpyudeHWe, nHdo u3
YCITOBHSL BO3MOKHOCTH HCTIOJIB30BAHMS CTAHJIAPTHBIX MY(T JI8 COSAMHEHWs
IPOECKTUPYEMOI'0 Bajla ¢ BallaMy THIIOBOIO 000PY10BAHMUSL.

Tabn. 2. Hopmanersie nuHeiHbIe pazmepsl [T OCT 6636-69]%.

Psapi Jlononuu- |Paabt Jonoauu-
Ra5 | Ral0 | Ra20 | Rad0 "€ IRas [Ral0 [Ra20 [Rado [FoPHPIC
pasMepbl pasMepbl
16 16 |16 |16 165 63 63 |63 |63 |65
17 |17.5 67 |70
18 |18 |185 71 11 |73
19 |195 75 |78
20 20 |20 |20.5 80 [s0 [0 |82
21 215 85 |38
22 22 |23 90 [o0 |92
24 95 |98
25 25 25 |25 100 [100 {100 [100 102
26 |27 105 |108
28 28 |29 110|110 |12
30 31 120 115
32 32 B2 P33 125 125 125 [118
34 |35 130|135
36 36 37 140 140|145
38 |39 150|155
40 [40 a0 40 |41 160 [160 [160 [160 |165
42 |44 170|175
45 |45 |46 180|180 |185
48 |49 190 [195
50 [50 |50 |52 200 [200 [200 [205
53 |55 210 215
56 |56 |58 220 220|230
60 |62 240

*HacToaunii cTanjapT yCTaHaBIMBAET PS/bl HOPMAJbHBIX TMHENHBIX PA3MEPOB (1HAMETPOR,

mnuH, BeicOT 1 ap.) B unrepsaie 0.001...20 000 mm. [pu BuiDope pazMepoB npeanouTeHmne

IOJDKHO OTAABATLCA pagam ¢ bosee kpynnoii rpagauueii (psag RasS cneayer npeanouurars psiay
Ral0, Ral0 — psay Ra20, pan Ra20 — psaay Ra40). lononnurenbHble pa3zMeprl 10NyCKAeTCs

OPHMEHATE JIMIL B OTACNBHBIX TEXHHYECKH O0OCHOBAHHBIX cayyasx.,
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H3 yemosrs MpOYHOCTH Balla HA KPYUYeHHE

(2)
rac 1 — pacyeTHBIH KPYTALLMI MOMEHT HA MPOEKTUPYEMOoM Bany, Hw ;

[T]Kp =20+40 MIla — ponyckaeMble HANpsKEHUS KPy4eHMs Ul CTAlM
mMapkH 45 (Handonee 4acTo UCNoNb3yeMOoH B Bajlax ), CHUXKCHHBIE C YUETOM M3ruda
Baa.

Tadn. 3.
OCHOBHBIE ~ XapaKTCPUCTUKH  MEXAaHWYECKOH  TMPOYHOCTH  CTanei,
UCTIOJIL3YEMBIX JUIS H3TOTORJIEHUS BAJIOB [7, ¢. 50].
Juamerp Teepnoctsb
Oy o, o
Mapka | 3arotosku, | Tepmo- 3arOTOBKH
ES

cTam 1\6/13/[&66 He | obpaboTka® | [Topepx- | cepme- Mila

HOCTH BHHbI
35 Jlioboii H 163...192 1B 550 1270 235
40 120 Y 190...228 HB 700 | 400 ]300
45 JIroboi H 179...207 HB 600 |320 |260
45 125 Y 235...262 HB 780 1540 ]335
45 80 Y 269...302 HB 890 650 | 380
40X 200 Y 235...262 HB 790 640 | 375
40X 125 Y 269...302 HB 900 750 |[410

40...50 |[269...302
40X 125 Y+TBY HRC B 900 750 [410
40XH [315 v 235...262 HB 800 | 630 | 380
40XH | 200 Y 269...302 HB 920 [ 750 [420

48...53 1269...302
40XH | 200 Y+TB4Y LRC LB 920 750 [420
35XM | 315 Y 235...262 1B 800 | 670 | 380
35XM [200 Y 269...302 HB 920 |[790 [420

48...53 [269...302
35XM | 200 Y+TBY HRC R 920 790 |[420
35J1 JIro0oi H 163...207 HB 550 |[270 235
40J1 Jlioboii H 147 HB 520 1295 225
45J1 315 Y 207...235 HB 680 |440 [285
40JI" [ 315 Y 235...262 HB 850 600 |365
*H — nopmanmzaums, ¥ — yayumenue, TBY — 3akanka TOKaMHu BBICOKOH
YaCTOTHI.

[Tpy MPOEKTHPOBAHHM Y3JIOB, Balbl KOTOPHIX COEMHHSKOTCA ¢ BajlaMu

CTaHIapPTHBIX H3I[€J'H/Iﬁ, AMCHIUX JHAMCTP BBIXOOHOTO VYHAaCTKa Bajia d

d! =(1,0-0,85)d

60T »

00BIYHO

NPUHUMAKOT
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MPUMEHEHHS CTAHAAPTHBIX MY(DT, B KOTOPBIX JOMYCKAETCS PA3HHULA B JHAMETPAX
Beaylueit n seaoMoit nonymypt a0 10 — 15 %.

JHaMeTpel BATIOB B MECTAX MOCATOK COMPSKEHHBIX ¢ BAJIOM JAETANECH AOMKHBI
ObITb B3ATbl M3 CTaHZApTHOro psaza pasmepoB (Tabn. 2). Ilpn Ha3zHauyeHun
AvameTpoB udang noa NOAWMMHUKK  ClEAyeT [OMHUTb, YTO JAWAMETPHI
BHYTPEHHHUX KOJIEI MOAIHITHHKOB KadeHHus Oonee 20 MM KPaTHBI 5.

1.3. KonctpynpoBanne Baaa

[Ipr KOHCTPYHPOBAHWH BAIOB YYHTBIBAKOT TEXHOIIOTHKO WX H3TOTOBJICHUA,
yCnoBHUA COOPKU, XapakTEP COCAUHEHUA ¢ CONPSBKEHHBIMM JeTalssMU U T, 4. Ha
3Tane KOHCTPYKTHBHONO OQOPMIECHHS BAlOB B KYPCOBOM MNPOEKTE NO AETallsAM
MAallHH KOHCTPYHPYKT BaJibl [0 aHalOruH ¢ BbINOJIHCHHEIMH 06pa3uaMn,
UCMONb3Y KOHCTPYKLUHH BalOB K3 BbINOJHEHHLIX JA0OPAaTOPHBIX PadoT, aT/iackl
aetanei MalinH, pabo4nue MOJENN peay KTOpPOB.

CrieflyeT BCEMEPHO CTPEMHTBCS K CHIDKEHWIO JIMHBI [ KOHCTPYHPYEMOTO
Bajla, MOCKOJbKY JKECTKOCTb Bana, XapakTepuszyemas Mporudamu Y, yriamu

MOBOPOTA YIIPYTOi JIMHUW Bajla € W yrlIaMH 3aKpyYdBaHUA (), OTIPEACTISIETCH, B
MepBYIO ouepeb, €ro ANHHOMN, NpuyeM
yi0:9=r1(")

[I[py KOHCTPYMpPOBaHWM Bana cneayerT BbIOpaTe Marepuan Jns  €ero
W3rOTOBNIEHHs. Marepransl, TPUMEHAEMBIE Il  W3TOTOBICHWUS BAJOB, H
XapPaKTEPUCTUKH UX NMPOUYHOCTHBIX CBOMCTB MpUBEACHBI B Tadn. 3.

DTarn KOHCTPYUPOBAHUA Balla 3aBEPLUACTCSA CO3AaHMEM MAcLUTAOHOrO 3CKU3a
Bana. [[pUMepBI KOHCTPYKTHBHOTO OOPMIICHHS BATIOB MPUBEACHBI HA Puc. 5.

1.4, CocTaBieHne pacyeTHbIX CX€M BAJIOB

[Tpn mepexone OT peanbHONH KOHCTPYKUMH K PACHETHOH CXEME MPOH3BOASAT
CXEMaTu3almo onop, (opMel Basa U Harpy3ok. [lpumepsl MOCTPOEHUs pacYETHLIX
cXeM npuseacHbl Ha Puc. 6. O0lune npuemMbl cXxeMaTu3auHi TakoBbl,

1. Banel ® ocu, Bpamarwyecs B MOAUINWIHUKAX, PACCMATPHBAKTCH KAk
LIAPHUPHBIE Oalku, NpU 3TOM ONMOpa, BOCMPHUHUMAKOIIAS TOJBKO PaAMaNbHYE)
HArpy3Ky, CUHTAETCA ILIAPHUPHO-TIOABHWIKHOM, a OMOpa, BOCIPHHHMAKIIAS KAaK
pagvaibHYIO, TAK U OCEBYH) CUILY, — LUAPHUPHO-HENOABWKHON. HeBpatiaromuecs
OCH CUHMTAOTCA SKECTKO 3alleMIeHHbIMH. [IpH 3TOM OCH LWapHUpPOB B ciyudae
WCMONB30BAHUS PATUAIBHBEIX MOAIIMIHUKOB PACTONAralOT TMOCEPEIUHE  TEN
kaueHuss (Puc. 5, a), a npM NPHMEHEHWH PAAUAIBLHO-VIIOPHEIX — B MECTE
rnepeceueHns OcH Bana NpAMON, NPOXOAsLLEH Yepe3 LEHTP WapUKa HIH CepeInHyY
pofBKA TOA YIVIOM JABIECHUS «, KOTOPBIH MPHBOAWTCA B  KATAIOTrax
noaunHUKoB (Puc. 5, 0) [15, ¢. 543 — 546].

2. Harpy3ky Ha Banbl OT 3y0UaThiX W YEpBAUHbLIX epeay MpeaCTaBNAKT B BUAS

cocpefoToueHHbIX cocraensrowmx I+, I, [, (Tabn. 1, Puc. 2, Puc. 3) u

MPUKNAAbIBAKOT HA ACTMTENbHBIX OKPY)KHOCTAX 3y0uaThlX Kojec, uepBsika U
YEPBAYHOrO KOJIECA MOCEPEIMHE TUHUK 3aueruieHus (Puc. 6).
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2 A il i Vol
ﬁ% PacueTHoe paccTosHHe \r r
v MEKIY OMopamMu NpH
e B NPUMEHEHNH PaIHAILHBIX _ | /8
B/2 MOAHITHHKOB. B/2

5 —

(B cxeme nenons30BaHel MIABAKOLINE ONOPLL, XapakTepHble s ObICTPOXOAHLIX BANOB
PeAyKTOpa ¢ pa3aBoeHHbIM noTokom momHocTH, Ocepas pukcauns ObICTPOXOAHOIO Bana
OCYILLECTB/AETCA MOALHITHUKAMH IPOMEKYTOUHOIO Bana uyepes 3ybuarbie koneca. [Tpu atom
OIHa H3 orop EI'I:-]!:TPGHGHHEIT{} BaJla YCIOBHO MPHHHMAaCTCA IHapHHIJHG-HCHGHBHH(HDE}.

0) =

[
F o I Y F o . A
. Il | — L™ r
~1 =
o e I£/F

- i

[

Pacuernoe paccroaHmue MEKILy ONnopaMH MpH MPUMEHEHHH PAIHATLHO-YIIOPHBIX
MOALHMTHHKOB.

Puc. 5. KOHCTPYKLHH BAJIOB C NPHMEHEHHEM PAIHANLHLIX (4) U paAIHANBHO-
VIIOPHBIX () MOANHITHUKOB.
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Puc. 6. CocTaBnenne pacHeTHBIX CXEM
BAJIOB LIM/THHAPHYECKOTO PeIyKTOopa,
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[lpy BbiOOpe HaANpaB/iEHUS BEKTOPOB YKA3aHHBLIX COCTAB/LAIOIIMX —MOXKHO
TIOJTE30BATHCS TAKMM OOIIMM TPABAJIOM. OHU HAIPABJIEHBI K pab0vYUM (aKTUBHBIM )
[NOBEPXHOCTAM CONPSAIKEHHbIX 3yObeB. Kpome TOro cineayer nOMHWTb, 4TO
HAMpPaBJICHUE CHIT, ACHCTBYKOLIMX HA BaJ, OMPEACNAETCA HAMPABICHUEM MOMEHTA
JIBUKYIAX CHJI W MOMEHTA CHJI CONPOTHBICHWsA. HampasieHue KpyTAIIEero

MOMCHTA JBWXYUIMX CUNl {; COBMAAAacT C HaMpaBICHHUEM BPALUCHHA BCAYLICTO
BaNa, a OKPY’KHasi COCTABMAOIIAS HAMPABIACTCS TAaKUM 00pazoM, 4TOObBI MOMEHT
COMTPOTHBIICHHSA, CO3/1aBaCMblii €10, YPABHOBCIIMBAT MOMCHT 15 (pacueTHas cxema

Beaywero Bana Ha Puc. 6, r). Ha mpoMesKyTOYHBIX Balax MOMEHT OT OKPY>KHBIX
COCTABISIFONMX BEAYIIHX KOJIEC JOJDKEH YPAaBHOBEUIMBATHECS MOMEHTOM OT
OKPY’KHBIX ~ COCTAB/IAIOIIMX HA  BEAOMBLIX  KOJecax (pacuerHas  CXxema
MPOMEXYTOUHOTO Bana Ha Puc. 6, 6). Takke cneayer MOMHWTB, YTO PAIHATIBHBIC
COCTABJIAIOIINE BCErIa HATIPABIIEHEI K OCH BaIa.

3. Harpy3ky Ha Banbl B pPCMCHHOH W LICITHOH Nepeaavyax TakyKe NMpeACTaBIAT B

BUJE COCPEIOTOYEHHOM Cuibl f, NPWIOKEHHOH IOCEPEAMHE LIKMBA WU

3BE3A0UKM. B ABYXIIKWMBHON WK ABYX3BE€3JAHON NEpPeaaqyax HauPAB/IAIOT OTY CHIY
O0OBIYHO MO JIUHWHU, COCAWHAKIICH OCH [IKWBOB WIH 3BE30Yck. B cayudae

WCTIONB30BAHUS  OONBIIOTO 4YHCIA [IKWBOB W 3BC3I0YCK HAIPaBJICHUC f‘b

MPUHHMAKT MO0 HAMPaBICHUK) CYMMApHOTO BEKTOpa CWJ HAaTSKCHHA THOKOTO
oprana. Eciu HanpapieHHE CHIBI HE COBIAJAET C HANPABJICHHEM JIPYIUX CHIIL,
HAIPY)KAKOLMX BJI, TO €€ CIEAYET PAa3J0KMThb HA COCTABJIAIOLLUME [UIA ABYX

(o) f fr
BLIOpaHHbLIX IUIOCKOCTEH (Hanpumep, cuny [, ua cocrasnsoume F, n Fy |

JCHCTBYIOUIME COOTBETCTBCHHO B MockocTax £, u £, (Puc. 6, a)).

4. PaguaneHas cuna, Harpyxarmowas Ban B My(Tax, Bpamaercs ¢ Myproi u
MOKET 3aHMMaTh JIIO00€ TOJOKEHHWE OTHOCHTENBEHO Bama. [lostomy ee
OPUKIAABLIBAIOT TakKuM 00pa3oM, 4yToObl OHA cO34aBajia Juld Bala HamOoJee
CIIOKHOE B TIPOYHOCTHOM  OTHOIIEHHW  TOJOKEHHWE  (pacyeTHas CcXema
ObLICTPOXOAHOIO Bajla Ha Puc. 6, ).

5. TIoCKONBKY CHJBI KaK BEKTOPHBIC BEJMYHWHBI XapPaKTEPH3YIOTCA HE TONBKO
BEJIMYMHONW M HAIPABIICHHEM, HO M TOUYKOH TPHIIOKEHUS, HEOOXOMUMO CTPOTOE
COOTBETCTBME B3aUMHOIO IMOJOKEHHS TOYEK [PWIOHKEHHUS BCEI0 KOMIUIEKCA
CHITOBBIX (PaKTOPOB.

1.5. OnpeneneHue 3arpy3kd Bajia KpYTSLUHM, H3rH0AWINHM MOMEHTAMH H
HOPMAJLHOH CHJ/I0H N0 €10 JUTHHE, YCTAHOBJICHHE ONACHBIX CCUCHHI

3arpy3ky Bajia KpyTSIIMM, H3THOAIONMM MOMEHTAMH M HOPMAIILHOMN CHIION
00 €ro JIMHE W YCTAaHOBJICHHE OIACHBIX CEYEHUH NPOBOAAT METOAAMH
COMPOTHBJICHUS MATCPHAJIOB. BBIYMCIAIOT OMOPHBIC PCAKUWHN, CTPOST SMHOPHI
KPYTANIMX U W3rM0A0NAX MOMEHTOBR, HOPMAJIGHBIX CHJL

DH0pbl U1 BO3MOMKHOCTH  KQYECTBEHHOW NPOBEPKU NPABUIILHOCTH  UX
MIOCTPOEHHUS JTOJKHBI BBIMOIMHATECA B Macmirade. [IpuMep nmoctpoenus mop ans
ObICTpOXOAHOTO Basla peaykropa (Puc. 6, r) npueeaeH na Puc. 7.
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Cnenyer vMeTh B BHAY, 4TO B OOIBLIMHCTBE NEPEAad HArpy3Ky Ha Ban
MPEJICTABIAIOT B BHJIE COCTABISAIONIAX, HArPYKAKONIMX BaJIbl B JIBYX B3aHMHO
NEPNEeHANKYIAPHBIX NMIOCKOCTAX XZ M XV, KOTOpbIE [UIA KPaTKOCTH MHICKCALMK

yaA00HO YCIOBHO 0003HAYATH MOPU3OHTAIBHON WM BEPTHKAIBHONH, a peakuusiM M

v r
M3rudaroLUM MOMEHTAM MPUMHCHIBATL COOTBETCTBEHHO HHIACKCHI «/ % 0 «By (I |
8 b I
R M M ur )

M2 =MP.K /

X = =

|IIIIIIII1||III|

+ Dmopa M "

|IIIIIIII1IIIII|

Omopa T
il

MY Dmopa

pacTArHBaroLIe

+ H " cuma F;
| |

Puc. 7. TTocTpoeHne 3m0p n3rudaiinx 1 KPyTALIMX MOMCHTOB H HOPMaIbHO#
CHJILI OBICTPOXOAHOIO BAIA LMJIMHAPHYECKOIO PEAYKTOpPA.

[MockonbKky HArpy3ky Ha Ban MO XapakTepy BhI3bIBAEMBIX MOJOMOK Bana
TMPUHATO TIOAPA3IEAATE Ha PaCcuYeTHYH) W MAKCHMATBHYH) KPATKOBPEMEHHO
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JIEUCTBYIOIIYIO, TO € HENBI0 HAMIA/THOCTH JIMIOPE HA PHC. 7 OCTPOEHH! it 00enX
TUX Harpy3ok. [Ipy 3TOM OYEBWAHO, YTO B CHJIY TMPOTMOPLHOHAITBHOCTH BCEX
paccMarpupacMbIX  BEJTHYMH  JIOCTATOUHO TIOCTPOWTE  JIIOPHL  TONBKO TIpH
pacUETHON HArpy3Ke, a OPAMHATHL JIIOP IPU KPATKOBPEMEHHLIX NEPErPY3KAX
NMOJNIYYAKTCA YMHOKCHHEM COOTBETCTBYILLHUX OPAWHAT 3MIOP TIPH PacycTHOMN
Harpy3ke Ha kod(¢duumeHt meperpyzkn K (Puc. 7). KoagduumeHT neperpyzkn
ONpeAeIAOT TaK JKE, Kak M [PU pacuyeTte 3yduarsix nepenay [12, c. 42].

[To »nropaM W 3cku3y Bana onpeaensioT 2 — 3 Haubonee OnacHBIX €ro
CEUEHHS — ITO CEYCHHE, UMEIOIIEE HAHOONBIIYI) HATPY3KY, CEUEHHE, HMEIOIIEE
MUHUMAJILHBLIE PA3MEPBL, U CEYEHUS ¢ PE3KUMHU KOHLEHTPATOPAMU HANPSHKEHUA.
Hanpumep, ceuennd [, 11 u 111 ana Oeictpoxoanoro Bana: ceveHne | — nambonee
HATPY>K€HHOE, ceueHue Il MMeeT BRICOKHH YPOBEHB HATPY3KH M KOHIEHTPATOPHI
HAIPSKEHUI B BUAE HAIPECCOBKM KOJbLA NOMMUMNHUKA U Oypra, ceuenue 111 —
MHHHMAJTBHOE M0 pa3MepaM (3Mopbl Ha Pruc. 7 u KOHCTpYKIUS Bana Ha Puc. 5, a).

1.6. IIpoBepka yeTATOCTHON NPOYHOCTH ONMACHBIX CeYeHHH
YCTANOCTHYIO TPOYHOCTH Bajla OICHWBAKOT 110 PACUYETHOW (MaKCHMAJIBHOMN

JUIMTENIBHO  AcicTBYrOUICH) Harpyske (/N > 10 ). Pacuer Ha BBIHOCITHBOCTB
IpoBOJAT B (JOpME TIPOBEPKH KOPQUITMEHTA 3amaca TPOYHOCTH BBHIOPAHHBIX
ONACHLIX CEYCHU Bana. llpn COBMECTHOM AEHCTBUM HANPSIKEHUN KPYYEHUS H
W3ruda 3anac NpOYHOCTH ONPEACTACTCS CIEAYAM 00Pa3oM:

§=2o % [$]

\/Sf, +87?
KoahduuueHTsl 3anaca npo4HOCTH N0 HOPMANBHBIM S, M KACATCIbHBIM 5,
HaNpPsKEHUAM ONPE/IENAOT TakK:
O-—lD

T—ID
S,=—— . § =D
Gﬂ + l//G ’ GJH z-(l + l//f ) z-?

[

rne ©_, W T_);, — PEACbl BRBIHOCITHBOCTH Bala B paCCMaTpPUBAEMOM CEUYCHWH,

o, T,
O_ip= -1D —
KrTD KrD
31€Chb O'_] H T—l — Hpeﬂe.ﬂbl BLIHOCIUBOCTH TI'NNadKHUX 06p3.3u0B le/l

CAMMETPUYHOM OMKAC H3ruba W KPy4ueHMS, CYLIECTBYIOT 3MIHPHUYCCKHE
3aBUCMMOCTH JUISl BBIYMCICHUS Mpeacsia BBIHOCIAMBOCTH O_; MO H3BECTHOMY

Mpeneny MPOYHOCTH O [4, ¢. 295]:

— U1 YLNEpoauCThiX craneii 6, = 0,436, ;

— s ernpoBaHHbIX craneit o, = 0,350, +(70...120) MIa;
IIpenen BBIHOCIUBOCTU IPU KPYYEHMH CBA3aH C LPEAEIOM BBIHOCIUBOCTH IIpU
nsrnde. 7| = (0,5---0,58)0_.; 3HAUCHUS Oy W O_; JUIA HEKOTOPBIX CTaNicH,

HCIONB3YEMBIX JUIS H3TOTOBJIEHHS BANOB, AaHbl B Tadmn. 3.
K., n K, —ko3pPUIMEeHTE CHIDKEHUS TTPE/IENa BEIHOCITHBOCTH!
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K 1 K 1

— o — T
= +—1 K,_,;KID— —+—K -1|/K,
do Fo dr Fr
K, u K, — spdexrupubie kodXPOUUUMEHTH KOHLEHTPALUMH HANPSHKSHUI

COOTBETCTBEHHO IIPH U3rHOE U KPYUEHHH (CM. HUIKE ),

K, u K, — koohpuuuentsl BaMauusa adCOMOTHLIX PA3MEPOB M0ICPEYHOIO
cedenus (Tadma. 4);

K., n K., — ko3 durmmenTs! BIHsars KadecTBa MorepxHocTH (Tadn. 5),

K, — xo>dPHUIHEHT BIHSHHS TOBECPXHOCTHOTO ypouHeHus (Tab. 6);

X

G, W O, — TIEPEMEHHBIE W TMOCTOSHHBIE COCTARJISIONTIE TIHKIA H3MEHEHWS
HOPMAJIbHBLIX HANPSZKEHKA (CM. HHKE);,

T, U T, — MEPEMEHHBIE W TIOCTOSHHBIE COCTARJSAIONIHE TIMKJIA M3MEHEHUS
KacaTeIbHBIX HANPSKEHHI (CM, HHKE),

W, u ¥, — KOIpPUIHMEHTH TYBCTBUTENFHOCTH K acHMMMETpuH 1wkia. [lo

-4

TOCT 25.504 — 82 pexomenmytoT mpurumars i, =0,02+2-107 0, v, =05y .

IlepeMeHHBIE COCTABISIIONIAE TIMKIIA OTIPE/ENISIIOT W3 VCIIOBHS W3MEHEHHS

HOPMAJBHBIX HW3THOHBIX HANPSKCHWH MO 3HAKOMCPEMCHHOMY CHMMETPHYHOMY

(Puc. 8, a), a KacaTeIBHBIX HANPKEHWH — 110 OTHYJEBOMY 3HAKOIOCTOSHHOMY
uukiny (Puc. 8, B). Kak Buano u3 Puc. 8,

o = O-max - O-min — Moc LT o= 7'-max B 7'-min — ]oc
a .
2 W 2 20,
M, = J(MEY +(M2Y i Satowi
rac ac ac + oo — C-yMMaprlPl H3rnoaroiinu MOMCHT B

PacCHYUTHIBACMOM OIMACHOM CCHCHHUH Balld (SHaquHH n3m6ar0mnx MOMCHTOB JI4

o i
W B BEPTHKANbHOI M, MA0CKOCTAX

o

3TOTO CEUCHUS B TOPM3OHTATBHON A
OTIPEJIEIISTEOT IO IEOPaM ),

1,, — pacueTHBIH KPYTAUIMH MOMEHT B PaccMaTpuBAacMOM OMACHOM CEUCHWUH
BAJIA;
W.. — 0ceBOit MOMEHT COTIPOTHBIICHHUS OTTACHOTO CCUCHHS.

Woe — DNOMAPHBLIA MOMEHT COLPOTHUBICHHS PACCUMTLIBAEMOIO ONACHOIO
CEUCHUSI.

GopMynel Ut ompenenenns W, w W, mns  wmambonee  wacto
BCTPEUAIOIIHXCS CCUCHHM BaJOBR MpHBeaeHEl B Tadn 7. Taroke 3HaueHus W, w
Wf,(,c JUIsl HCKOTOpbIX ceueHUil nanbl B Tadn. 10 m Tabn. 11 u B padortax [13, ¢. 132
—135],[2,c. 188 — 189],[3,¢. 277 — 279].

[TocTosHHAs COCTABISIOWIAS HOPMAIbHBIX HAMPXKEHWA 3HAKOMEPEMEHHOTO

CUMMETPHYHOIO LMKIa I, = O,S(CTmax + T in ) =0 (Puc. 8, a). CuMMeTpHs LHKIA
W3ruOHBIX HAMpSOKCHWH, OMHAKO, MOMET HapyuwlaThCs 3a CUCT HOPMAJBHBIX
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HANPSKEHUH PACTHKEHUS WM CHKATHA OCEBLIMH CUJIAMH, HAPHMED, HA YYACTKE
£N  OwicTpoxomroro Bama (Puc. 7). JIas cedeHwmii, pacTONOKEHHBIX HA TAKWX
yuacrkax (Puc. 8, 0),

O, 1O F

max min __ a

O-m -
2 A

[

rae f, — HopManbHas CHIa, HarPy>KaloIas pacCMaTPHUBAEMOE OITacHOE CEUEHHE,

A, — nnomaae paccMaTpHBAEMOTO OMACHOTO CCUCHHS.
Tabn. 4.

KoadpurmenTs! BusiHIs a0COMFOTHBIX PasMEPOR TIONEPEYHOTO CEUEHHSI BasTa TIPA
u3rude v kpydenuu [3, c. 191].

Hanpsbrentoe COCTOSLHHE nl| K, (K, )upu qnamerpe Bana d, MM
Marcpran 20 30 40 50 70 100
H3rud jutst yriiepoameTon ctanm 0,92 10,88 10,85 |0,81 10,76 |0,71

Kpyuenue nns BCEX cTanch 1 n3rud 0.83 077 [0.73 |0.70 |0.65 |0.59
JULSL JIESTHPOBAHHOM CTAITH

Tabx. 5.
Koaduuuentsl BIusHMA KayecTBa MOBEPXHOCTH Baja Ipu M3rude
Kpy4eHuu |3, c. 191].

Bun TTapameTp K., npu o, MIa | K, npu o, Mla
MEXaHHYECKOH |[IMTepOX0OBATOCTH
06padoTKH Rar, MKM <700 > 700 <700 > 700
[[Tmuporanne
P Ho 0,2 1 | | 1

TOHKOE

OTAUMBAHHK
QOratuBanme 02...0,8 0,99...0,93 [0,99...0,91]0,99...0.96 [0,99...0,95
TOHKOE
ULagosanne 0,8...1,6 0,93...0,89 [0,91..0.86 [0,96...0.94 [0,95...0,92
YHCTOBOEC

~
Obrauusanue 1.6...3,2 0,89...0,86 [0,86...0,82(0,94...092 [0,92...0,89
YHCTOBOC

TMocTosauuas COCTaBJIAIOIIAA LHUKITa KacaTeIbHBIX HAMPSHKEHU,
WU3MEHSAOWIMXCA TI0 OTHYJIEBOMY LUKIY ( T = 0 ), Kak BUAHO U3 Puc. §, B,
T . +T T 1

max min max o

O N T

2 2
Haubonee uacTo BCTPEUAFONTAMHCH KOHIEHTPATOPAMH HAMPSKEHMH JIs
BAIOB ABJISETCA CTYNEHYATHIH NEPEXOA OT OAHOIO JMAMETPA K APYromy,
TCXHOJTOTHYCCKHC KdHABKH (I[JTH BBIXOJA pe3la, HJJTH@)OBEU‘[BHOFO Kpyra 1 T. I[),

IIIIOHOYHEIE Na3bl, ILTHIEL, PE3b0a, MONEPEUHbIE OTBEPCTHS, TOCAAKU C HATITOM.
OpueHtrpoBouHble 3HaueHuss K, w K, ams Haubonee pacnpoCTpaHEHHBIX
KOHIIEHTPAaTOPOB HanpsbKeHWA BamoB mpuseacHsl B Tabm. 8. Jlna  oleHku
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KOHUCHTPALMK HANPSUKEHMH B MECTAX YCTAHOBKH HA Baly AETAICH C HATArOM
ucnons3ytor oruowenus K, /K, wn K, /K, (Tadén. 9). Ilpn nanuuuu
HECKOJILKMX KOHUCHTPATOPOB HANPUKEHHHA B OJHOM OMNACHOM CEUCHUH B Pacuet
IPUHUMAIOT TOT, Y KoToporo donbwe K, (K,)(um K, /K, (K./K,)).
Tabun. 6.

Koadpdumument ympounenms K,. BajioBR MNP PasTUUHBIX  BHJIAX
TTOBEPXHOCTHOH OOPabOTKH.

Bpemeunoe Koo¢pduument ynpounenus K-
COMpPOTHUBJICHUC Banbl ¢ manoii | Bansl ¢ 00ab110ii
[loBepxHocTHAaA a3BIBY ..
06paboTka pasp Inagkue |KOHLENTPAUME | KOHLEHTPALMER
CCPALICBHHDL BATHI A HanpsHKEeHUd | HANPAXKEHUA
oy, Mlla (K, <1,5) (K, =18-2)
3akanka ¢ | 600-800 1,5-1,7 |1,6-17 2.4-28
rarpesom TBU* | 800-1000 13-15 |- —
Azorupopanue™* [ 9001200 1,1-1,25 | 1,5-1,7 1,7-2,1
Ilemenrarms 700-800 14-1,5 |- —
everTatt 1000-1200 12-13 |2 =
I[p°6e°:£,¥““““ 600-1500 1,1-125 [1,5-16 1,7-2,1
Haksen™*?
Hawarea =~ 1113 [13-15 1.6-2
POJIUKOM ***

3HayeHue A0NyCTUMOro Kox(ppUUueHTa 3anaca MPOYHOCTH [S] AJist

CTANBHEIX BAJIOB PEKOMEHIYIOT MPWHHUMATL. B CITYYae BBEICOKOI JTOCTOBEPHOCTH
pacuera H CBEICHMH O JEUCTBYIOIIHMX HArpy3kax W MEXaHMYECKUX

XapaKTepHCTHKaX MaTepHanon [S]=],3—],5; NpyU MEHEE TOYHOH pacqeTHON

CXEME, OTCYTCTBHM HAJIEKHBIX CTATHCTHYECKHX JAHHBIX 00 DKCIUIYaTAllMOHHOH
HArpy3ke€ M TLWATEABHOTO KOHTPOJS MEXaHMYECKUX CBOICTB Marepuana

[S]:1,5—2,1,

Ecnun B pesynbrare pacueta onacHbIX CEYCHUA BajlOB HA BBIHOCIMBOCTD
OKa3bIBACTCA, UTO B HEKOTOPHIX W3 HUX YCJOBWE MPOYHOCTH HE COOMHOAETCS —
S<[S], TO QHAIM3UPYIOT KOHCTPYKLUHMKO Bana ¢ MO3ULHUHA BO3MOKHOCTH €ro
00ecTieUeHNS W pa3padaTHIBAIOT MEPHI YCOBEPIIIEHCTBOBAHHS KOHCTPYKITHH.

* Iannbie nonyueHbl HA TadOPaTOpHBIX 0bpasuax auamerpom 10-20 MM npu riybune
saxanennoro cnos 0,05—0,2d . [ina panos Gonpmux pasMepos yrpouHeH e HECKOMBKO
MEHBIIIE.

**Menpmre sHaYCHIS — npi rnyouHe asotiposantoro cos 0,01d | Gompmue — mpn

rnyGune azoruposannoro cnoa 0,03 —0,04d
***ﬂaﬂﬂble noJiydensl Ha obpasuax guamerpom 8-40 mm.

* ITannbie noayuensl Ha odpazuax 17—130 mm.
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Tabn. 7.

@opmynel 118 ONPEAENEHHS MOMEHTOB CONPOTHBICHHS

BCTPCHAKIIHXCAH CCUCHHIT BATIOB.

a) a

e

d

— -

D
d ®)
b

/
> T ]
1

1)

r)

e 3
MomeHTbI CONPOTHB/ICHHH, MM

CeuyeHue W H’:ﬂ
LB IpHYeCKuii xd’ ad’
YHYACTOK EZ R 16
YHacToK ¢ MNONepevHbIM i {542 *r_u” i
OTBEpCTHEM (a) 32 T d 16 d
xd®  bh(2d -h) xd®  bh(2d -h)
Y4acToK €O WNOHOYHBIM | 32 164 16 16d
nmaszom (0). ad® bh .
A=
4 2
4 2
ad* +bz(D-d)(D+d) W
[MInuuer  npaMoboUHBIE 32D
(8) 2 bz(D-d
= L + il ) MM
4 2
[Inuuel 5BONLBEHTHBIE W | ;'ra’,': N :rdj
BA/TBI-LIIECTEPHH (T) Y TS
Hapeska BHTKOB depBaka [ ad;, N wd ),
() T 32 T 16
3 3
Pe3nda (e) xﬂ xﬂ
32 16
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Tabn. 8.
DhdexTurnbie KOIGOUUHEHTH KOHUEHTPAMK Hanpsbikennii [ 1, ¢. 3217, [3, ¢.192].

>
! r Y r ; M T
v [V ez
4 I ' 1 /////_/
SR
K, K.
§ r r
- 7 (d_l] [Mpn o, Mlla
500 700 | 900 1200 | 500 |700 [900 |1200
0,01 1.55 1.6 1,65 1.7 1.4 1.4 |145 |145
] 0,02 1.8 1.9 2 215 |13y |16 |Loh | L7
0,03 1.8 195 | 208 225 |1.55 |16 1,65 |17
0,05 1,75 1,9 2 2.2 1.6 1,6 165 | 1.75
0,01 1.9 2 2. ] 2,2 155 116 1105 | L.75
3 0,02 1,95 |21 2.2 2.4 1.6 L7 LTS |1.85
0,03 1.9 |21 2,25 245 1165 | 1.7 L35 119
5 0,01 2.1 2.25 | 235 25 22 123 |24 2.6
0,02 215 |23 245 265 |21 2,15 1225 |24
JList mmoHOYHOTO 1asa Jlna mnmner
Ipu K, K,
o, Mlla [Ipu BhINOAHEHMH nasa E |x HInnue RRRTETTTS
(hpesoii npaModoU- | ABOJBLBEHT-
KoHuepoit | JIMCKOBO# HEIE HBIE
500 1.8 1.5 14 [145([225 1.43
700 2 1 55 1.7 |18 |25 1.49
900 2k 1.7 2051 1.7 | 2,65 1,55
1200 2,65 1.9 24 11,7528 1.6
Tabn. 9.
Ornowenns  koddpuumnentos wonuenrpaumn K /K, wn K. /K, npn
nocajike Ha Banax jeraneii ¢ Harsarom [3, ¢. 192].
Juamerp | K_/K, npn o, Mlla K./K, npn o, Mlla
:{a;] ods 500|700 | 900 1200 | 500 700 | 900 1200
30 2.6 3.3 4.0 3,1 1,5 2,0 2.4 3,05
40 275 |35 43 54 L6y | 21 26 3.25
50 29 3,7 4.5 5.7 .75 | 2.2 2.7 3.4
60 3,0 3,85 |47 595 |18 2.3 28 3,35
70 3.1 4.0 485 |6,15 |185 |24 2y A7
80 32 4.1 495 163 1,9 245 |30 3.8
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T =

min
Puc. 8. 3aKOHOMEPHOCTb H3MEHEHHS HOPMATBHLIX H KacaTenbHbIX
HanpsOKeHWH Ha Banax:

a) 3HAKONEPEMEHHBEIA CUMMETPHYHBIA LMK,

0) 3HaKONEepeMEeHHBIH ACCHMETPUYHBIH LMK,

B) 3HAKONOCTOAHHBIA OTHYIIEBOMA LIMKJL.

Cpean 3THX MEpP MOMKHO BBIIEIMTH KOHCTPYKTHBHBIE TPHEMbI CHHIKEHMA
KOHIEHTPAIlil  HANpSOKEHWi,  WCMONB30BaHWE  PasHoOOpasHBIX  METO/IOB
VIPOUYHEHHS  [OBEPXHOCTH, HCIOAbL30BAHME OO0JIEE NPOUYHBIX  MaTEPHAIIOB,
YBEITHYCHHE Pa3sMEPOB OMACHOI0 CEHCHMUA.
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TTocite TPUHATHS pETIEHNs 0 MEPAX, 00ECITEUNBAOIINX COOITIOIEHHE VCIIOBHS
yCTEU'IOCTHOﬁ MPOYHOCTH, BHOCAT U3MCHCHHUC B KOHCTPYKIHWH, YTOYHAKOT B CJTyYHAC
HEOOXOJIMMOCTH PACUETHYID CXEMY W pacueT Baja, J00MBasch COOITFONCHUS

yenosus S 2 [S]. Ecnu B pe3ynbrare pacyeToOB OKAa3bIBACTCA, UTO S 3HAUYMTEIBHO

MTPERBITIACT [S ] , TO 3TO TOBOPHT 00 M3JIMIIHUX 3aTPaTax MaTepHAJIa, 3aBBIICHHON

CTOMMOCTH M3IOTOBJCHHS AeTany. [10BblLLIEHHBIE 3aTPATHL HA AETALL JOIYCTUMbI
JMIIB B cliydac OOOCHOBAaHHOW HEoOXOAMMOCTH. B KaucCTBC MPUMCPOB Tako
HEOOXO0AMMOCTU MOIYT CJYJKMTb NOBBILIEHHBIE PA3MEPLL BAA, BbI3BAHHLIC
WCMOMIb30BAHUCM ISl COCAWHCHHA C BajlaMH  y3JI0B  CTAHJAPTHBIX MY{T;
MIOBBITIIEHHBIE TPEOOBAHN K JKECTKOCTH, 00ECIIEUeHAE BUOPOYCTOHUYNBOCTH U T. /1.
Ob6ocHoBaHUsA 3aBLILIEHHOA NPOYHOCTH AOJIKHBLL ObITh IPHUBEAEHbLL B pacuyeTHO-
MOSICHATENBHONM 3amucke. EcaWw 3anmac MPOYHOCTH CYLUICCTBEHHO MPEBOCXOAWT
JIOTIYCTUMEIE 3HAUEHUs, a YOSMTENBHBIE OCHOBAHWS I 3TOTO OTCYTCTBYIOT, TO
HEOOX0AMMO YMEHBLIKTL AMAMETP Baia, onpodoBarh 00J1€€ ACILICBbIH MaTEPHAl C
MECHBIIICH MCXaHWYCCKOM TTPOYHOCTBIO M T. 1.

Tatx. 10,

OcuHoBuble pasMepbl wumueB npsamodounbix no 'OCT 1139-80 u momMeHTbl
COTIPOTHBJICHUS CECYCHUH BanoB [3, ¢. 189],

(d,D_ wb cm waPuc. gsTadn 7).

Cepus
d, [nerkas Cpe/iHss TsDKENas
v D, - W, [P [ - W, MM’ D. 1P - |, v’

MM (MM MM MM ' MM [MM
18 | | 22 5 6 [741 23 B [10 [790
21 M — = 25 5 |6 1081 26 3 [10 [1131
23 6 6 6 1367 P8 B |6 |1502 29 W [10 1650
26 B0 6 B 1966 32 6 6 [2100 32 | |10 2190
28 B2 |7 6 2480 34 [7 16 2660 35 @4 |10 2720
32 B6 6 B 3630 38 b I8 [3870 40 |5 [10 {190
36 MO |7 B 5130 M2 |7 B [5660 45 |5 [10 [5710
42 M6 I8 I8 [BO0O M8 B I8 [8410 52 16 |10 8220
46 50 9 8 10460 [54 19 8 11500 |56 [7 |10 (11900
52 58 |10 |8 15540 [0 |10 8 [16130 |60 |5 |16 [16120
56 62 |10 |8 18940 [65 |10 |8 [19900 |65 |5 [16 (19900
62 68 12 I8 [P5800 [72 |12 8 [27600 |72 6 |16 [27600
72 [78 (12 10 40300 (82 (12 10 H3000 |82 [7 |16 H|2300
&2 88 |12 N0 [57800 [92 |12 10 [60500 P2 B |20 60560

1.7. lIpoBepka ¢cTaTH4eCKOl NPOYHOCTH ONIACHBIX CEYeHHUI BaJIa
CTaruuecKyrd  NIPOYHOCTH  BAJIOB  OLUEHHBAKOT 10  MAKCUMAJIBHOM

. T g e
KparkoBpemenHoH Harpyske (N <107...107). TTposepke moBEpTalOT BHISBICHHEIC
B IpeabLlylIUMX pacyerax onacHple cedeHuds. OLenka IPOYHOCTH OIACHBLIX
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CEUEHWH MOMKET TIPOM3BOUTECS, KaK M MIPH PACUETE HA BBIHOCIIHBOCTB, B (popMe
onpeaencHud kKo3d(PULMCHTA 3arnaca MPOYHOCTH.
IIpr COBMECTHOM NEMCTBHHM HOPMAJIBHEIX M KACATEIbHEIX HANPOKEHUH 3amac
POYHOCTH 10 IPEAEIY TEKYUYECTH ONPEAEIISIOT ¢ hopmyJie
S

S =o'
w/S:?T +S7
Tabn. 11.

Pazmepel wmonok mnpuamardueckux no [OCT 23360-78 W MOMEHTBI
COTIPOTHRIICHUS CEUEHUH BAJIOB, OCIA0IEHHBIX IMITOHOYHEIM Ma3oM [3, ¢. 189],
(d.bh v h cm nwaPuc. 08 Tabn. 7).

d, MM bxh, W, mv W, MM' |d | MM bxh, W, M (W, MM’
MM MM
D0 655 1440 |5 7800 [16740
b1 b6 [770  [1680 148 [14x9 [9620 0500
D2 807 [1940 50 10916 23695
D4 1192 P399 53 12869 28036
D5 1275 810 b5 |16-10 [14510 0800
b6 I8#7 1453 B1s0 56 15290 3265
D3 1854__P0%0 0 | [18760 140000
30 b330 970 |63 D1938  W7411
30 D730 5940 o7 h6180 56820
34 3330 [7190 [0 30200 63800
%6 |10% koo lsso 1 P2 Bisao sorz
33 4775 10366 [75 37600 [79 000
80  p2-14 Ps110  P7271

KoadduimenTsl 3amacoB MPOYHOCTH MO HOPMAITBHBIM M KacaTeTbEHBIM
HAIPSKEHUAM ONMPEACIHIOT CIEAYIOIUM 00pa3oM:
T T
y _ T v T
‘SGT - : LSJ:T‘ -
o] T

max max

rac Oy — Opeaci TCKYYCCTH CTAIN NPU PACTKCHUH, T; — NPU KPYYCHHH, Ofp CM.
B Taon. 3; 7, =(0,5...0,58) o,
M

Q¢ 1AN

O-mﬂx - W

oc

MAakKCUMAJIEHBIC HOPMAJTBEHEIC HAIPIKCHAA B

pPAacCUHTEIBAEMOM OMacHOM ceueHun, M =M, -K k6 M, ycraHapTHBArOT W3

ocmax

SHIOP M3rHOAIOIMX MOMEHTOB JUId JAHHOrO ceuenus; K — kod¢pduument
neperpy3KH.
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p1
— locmax

Tma.\' - W — MAKCHMAJIBHBIC KACATCITEHBIC Hal'[pﬂ}KeHHH B paCCIIHTBIBaeMOM
poc

onacHoM ceuennu; 1 .. =17, - K, 1, ycTaHaBIMBAIOT [0 30KOPE KPYTALIETO

MOMEHTA JUlsl JaHHOTO OMACHOTO CEUEHHUS,
JlonycTuMoe 3HaueHue kod(hpULUMEHTa 3anaca NPOYHOCTH MPH pacuerax Mo

Npeaeny TeKyuecTH [is CTabHbIX Banos — [ S, | =1,3-2.

[Tocne onpenenenna ko3pGhUUHEHTOB 3anaca A BCEX BbIACTIEHHbIX CEUCHHI
AHATTM3UPYIOT  MONYYEHHbIE JaHHble. B cnydae  HEeyAOBIETBOPHUTENBHBIX
PE3YJbTaTOB MPEANPHHUMAOT HEOOXOAMMBIE MEPbl, PACCMOTPEHHLIE HA 3Tane
pacueTa BalOB Ha YCTAOCTHYHO MPOYHOCTb.

Ha 3aKirounTensHOM 3Tane MpoBEPSIOT BAT ¢ TOUKH 3PEHHS YIOBIETBOPEHHS
AONOJHUTENBHBIX TPeOOBAaHMH K Bajly, KOTOPBIE MOTYT KacarbCsi OIPaHHYEHHS
MAcChl, MOMEHTA HHEPLMH, KECTKOCTH H T. 4. M B ciiydae HEOOXOAMMOCTH BHOCAT
M3MEHEHUs B KOHCTPYKLIHIO Bajla, HE HAPYLUAs [PU 3TOM YCJIOBHA €r0 NPOYHOCTH,
H oopmnsaoT padounii YEPTEK Bana.
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1.8. [Ipumep pacyera Bana.
Paccuntate BEAYIINMH BAIT ITHITHHAPUYECKOTO KOCO3y00ro penykropa (Puc. 9,
a) U NPOBEPUTH €r0 YCTAIOCTHYIO U CTATUYECKYIO IPOYHOCTL. Ban ycraHoenen Ha
JIBYX LIAPHUKOBBIX PAAHAIBHO-YMOPHBIX MOAHMHHKAX.
3a/1aHbl;
» nepepasaemas mowinocrs 2 =10 kBr;
= yrnoeai ckopocts @ =100 paa/c (n=955 mun");
»  kodtdumment meperpyskn K =15
" Marepuas Bajla — HOPMAalIU30BaHHas cranb 45,
» pasmepel mectepan: o, =110mm L . =80MM  yron HakIoHa
3y0peB 3 =10°;
v [=160wmMm; f=100Mm; [, =42 MM
Ban coeauHseTca ¢ BalOM  3JCKTPOJABHMrarens ¢ TMOMOLWBK  YIPYToH
BTYJIOUHO-TIAJIBIIEBOI MYy (THI.

£ 10000
Pewrenne. Ban nepenaer moment [ =—=———=100 Hm_
@ 100

Jnamerp BBIXO/THOTO KOHITA BaJIA o dopmyne (4)
‘ 100
V0.2-30

HEOOXO/IMMO KOMIICHCHPOBATH VBEIWMYCHHEM JAMaMeTpa npumepro Ha 5...10 %,
bawkaiiiunii GoNbIIMA [10CAACUHBIA AMAMETP YHPYIOH BTYJ10YHO-NAIbLUECBOM

My(TEL paBer 28 MM (cMm. Tadn. 15). [TpuaumaeM dy =28 MM,

=26 MM Ocnabnennc Bata MMOHOTHON KAHABKOH

Juamerpel pnand noa NOAUMNHUKAMM AOJDKHLL ObIThL HECKOALKO Oonblie
di =28 MM ¥ oImKHEI OBITH KpaTHE 5. [IpuHuvaeM d; =35 MM,
JlmamMeTp ydacTka Bada MeEXKAY BBEIXOAHBIM KOHIIOM M Tamdoi 1o

[NOAIIHITHHUK (3TOT y4aCToK AOJLKCH HMETh JUaMCTpP HEMHOI'O MCHLIIC, 4YCM
JAHAMCTP  BHYTPCHHCTO  KOJIBLUA  TOAIIHATIHWUKA — JJTA CBO6OZ[H01"O Mmpoxoaa

moauMnHuka). [TpuauMaem dy_,, = 32 MM |

JlnameTp Bana MOA WIECTEPHEH AOMKEH 00eCTeUnTh CBOOOIHBIH MPOXOA
IECTEPHH JI0 MECTA €€ MOCA/IKU (B JJTAHHOM CIy4ae MECTEPHIO OyIyT HACAXKHWBAThH
crpasa). [Ipunumaem d =36 MM,

JlnameTp OypTHKA AO0KCH OBITH Oonbire guaMeTpa o =36 MM Ha JBe
BBICOTBI 3AMTCTUKOB 271 =8 MM (cm. Tabn. 12). TTpuaumacm o), = 44 MM

B 3auennenny co CTOPOHEI KONECa Ha IECTEPHEO ACHCTBYIOT CHITBI:
27 2-100

— = =1818 H-

4 011 :

— pannansHas I, = I tgay, [cos f=1818-1220°/cos10° =672 H;

—ocesas [, =FtgfF=1818-1gl0°=320H.

P
a

— OKpY7KHAs Iy =

HeypaBHoBeleHHasA COCTABIAOIAA CHIIbL, IEPEAABAEMOI My (TO#
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F,, =125JT =125J100 = 1250 H.
Tabn. 12. Pasmepsl 3anieunkoB U (pacok Ha Banax [4, c. 302].

Juamerp @, MM | b, MM | €, MM
10...20 25..4 [15..2
20...40 - 2..2.5
40...60 Y. 2.::3
60...80 F 25,3
80...100 TadF |25..35
100...120 3..12 |35.4

Tabn. 13. Pasmepnbl kKanaBku 4018 Bbixoaa wangosansHoro kpyra no FOCT 8820-
69 (HapyxkHOe nuQOBaAHUE 110 LHIHHAPY, HCIIOJIHEHHE 1).

"

/ !i

/\ 45°
I ’
: T

| s
MM
b d| r ?’i d
:6 d—03 |03 [02 -
3 05 (03 [~
3 d_U’Sl 05 |=10-50
5 16 | 7 [>50-100
8§ ld-1 |2
= =11 >100

[To T'OCT 831-75 npuHMMaeM  WAPUKOBLIE  PaIH@IbLHO-YIIOPHLIE
MOJALIMMHAKH € YIJIOM KOHTakta @ =12°; juamerp HapyKHOTO —KOJbLA

D =72 MM, mmmprna nogumuniuka b =17 mm *,
OnpegensieM pasMmepsl, HEOOXOAMMBIE LI COCTABICHUS PACYETHOH CXEMBI
BAJIA;
— PACCTOSHUE OT OCH BAJA /10 LIEHTPA IAPHKA MO/IIIHITHUKA
a=0,5d+0,5(0,5D-0,5d)=0,5-35+0,5(0,5-72-0,5-35) = 26,75 mm ;
PACcCTOAHME MEKIY ONOPAMH
Iy =1-2(a-tga)=160-2(26,75-1g12°) =149 mm ;
— paccTOsSHKE OT JIEBOrO TOPLA Ba/a JI0 JIEBOIi O1OpPbI
ly=/f+(a-tga)=100+(26,75-1g12°) =106 MM ,

* Brifop NOAIMNHUKOR B JAHHOM MPHMEPE HE 0OOCHOBEIBAETCS.
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CocraBnseM pacueTHyo cxemy Bana (Puc. 9, 0) u onpeaenscMm peakuvu B
onopax:
— OMOPHBIC PEaKUWH B BEPTUKAIBHOW MIOCKOCTH
d l,
Wy — B 1 BC
ZM(() =Ryl — F, EJFF,- 5T 0, orkyna

ot _ Lolye —Fd, _ 672:149-320-110

B =218H-
21, 2-149 ’
B dl lBC
ZM(B) = Relge — F, E_F;T =0, OTKYIa

R = Ed +E L. 320-110+672-149
Oy N 2-149

”
MpOBEpKa ZF;B = —Rg +F, —Ré? =-218+672-454=0;

— OIIOPHbIE PEAKUMU B TOPH3OHTAIILHOH II0CKOCTH

] , A
ZM(C): Iy (1143 +lBC)_R}];lBC _PrB?C:Oa OTKyZla

or _ P (L +1)=0,5F ], 1250(106+149)-0,5-1818-149
T -
! 149

BC
l,..
ZM(B) =lyly+1 %— Rily =0, OTKyna
Rl - Pl +0,500,.  1250-106+0,5-1818-149
‘ Ly 149
npoeepra 2 17 =1, —R; — I, + R\ =1250—1230-1818+1798=0

CTpouM S1I0pHl W3rHOAIIUX W KPYTIAIIUX MOMEHTOB M HOPMAJIBHOM CHJIBL
(Puc. 9, B, 1, 1, ¢).
Haubonee onacHBIMU ABJIAKOTCS:
— ceuenne [ — I, uMeromee HAMMEHBIIHE AHAMETP M KOHLIEHTPATOP
HanNpsyKeHWH B BUAEC KaHABKM A7NA BbIX0Aa LWH(OBaNbHOrO Kpyra (pa3mepbl

KaHABKH no Tabn. 13: d=d,.-0,5=275mm F=1 MM,
t=(d,_,—d)[2=(32-27,5)/2=225 Mm;

— ceuenue I1 — 11 — nMeeT BBICOKHIT YPOBEHB HArPY3KH W KOHLIEHTPATOP
HANPSKCHUHA B BUAE HANMPECCOBKU KOMbLUA NOANITHUKA,

— ceuenne 11 — TIT — Hanboree HArpy>KEHHOE U UMEET KOHIIEHTPATOPHI
HANPSKEHHH B BU/E [IIOHOYHOTO 11a3a (Pa3Mephl IIIOHOYHOIO 11434 U LITOHKH 110
Tabn. 11: b=10mM, #=8 MM (cM. Puc. 6 B Tabn. 7)) u MOCATKH C HATATOM
3y04aroro koJjeca..

OnpeneiisieM CWIOBBIE (DAKTOPBI B BHIOPAHHBIX OIMACHBIX CEYEHUAX (IO
3ITIOPaM ).
Ceuenmel — It

=454 H.

=1230H.

=1798 H.
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e I
- n3rudaromni MOMEHT M, =M; =525Hwm;

= MK =52,5-15=78,75Hm
— kpytsamwmit MomeHT 1, =100 Hm; 7,
=0

M,

Tmax

=1, =100-1,5=150 Hm

Imax
— HopMasbHas cuna £,
Ceuenue 11 — 11
— U3rudarommnii MOMCHT M, =M} =132,5Hm;

M, =MK=1325-15=19875Hm

— kpytaumwmit moment 7, =100 Hm; 7, =150 Hm
— HOpManbHasd cuna fy =0,

Ceuenne [1I - II;
U3rudaronmii MOMEHT

My, J ML) +(ME) =133,95 +33,82° = 138,15 Hu
M :MH,K:138,15-1,5:207,23HM

TMmax
— kpyrswmii momenr 7y =100 Hm; 7, =150 Hm
— HopmanbHas cuna £y =320 H; fy =1, K =320-1,5=480 Hm

BbrunciiseM reoMeTpHUECKHE XAPAKTEPHCTUKH OTIACHBIX CEUYCHHIA.

Ceuenne | — I
ad; 728 3
W, = 1 =2155mm™; W =21, =2.2155=4310 um"
Ceuenne I - 1I:
xd} 735 _ ,
Wy = 32” ==, = 4209 MM W =2, =2-4209 = 8418 Mmm”,
Ceuenne I - I1I:
Ilo Tabu. 11; W, =4010 Mmm’*; W om =8590 MM’

zd® bh 736" 10-8
4 2 4 2
[IpoBepacM YCTATOCTHYK) M CTATHYECCKYK) MPOYHOCTh ONACHBIX CCUYCHHUH
BaJIa.
Ceuenne [ - L
[TpoBepka ycTanoCTHOR NPOYHOCTH.
\ S S
§ = a2 > []
\/S +S3
Ko:a(bdgnunemm 3amaca TPOYHOCTH TI0 HOPMAJIBHBEIM W KacaTeIbHBIM
HALPSHKEHUAAM:
O _1pi

T N T*
LSO_I = : LS . —
+ l// O Tal + lt[/r ) Tml

mil

Ay =

=978 MM’ (cm. TabuL. 7).
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O_ 7_
=
K .’ ' K

il

Kmf)l :[ KGI + ! _]]/Kl'; Krnl :[ﬁ‘F ! _]J/Kl'
Kiot  Kror ' Ky Kig

[lo Tabn. 3 ans Hopmanu3zoBaHHoM cramm 45 o, =600 MIla
o, =320 Mlla, o_, =260 Mlla.
7.,=0,54c6_, =140 MIla, 7, 0,540, =170 MIla
t 2,25

r 1
~ q. ~ ~ —="=2725 ,—=——=0,036
[Mo Ta6n. 8: K, =1,87, K, =1,58 ( " ] 4 275 ).

O_ iy =

TTo Tabn. 4: K, ~0,88; K, ~0,77.

[lo Tabn. 5: K,,, =0,875; K,.,, 0,93 (epoxoBarocTb NOBEPXHOCTH Bana
noa mydroin Ra=2.5),

[ToBepxHOCTL Bana 6e3 ynpouHeHus, nostomy K- =1,

1 100000
o= 320 _ o) 36 MIa; 7, =— = _11.6 MIla
W, 2155 ’ ZW 24310
O, =0 (CUMMeTpHUHBIH 3HAKONEPEMEHHbI LMK (cMm. Puc. 8, a))
7, 100000

T, = =11,6 MlTa
2, 2-4310

W :0,02+2-]0_40'B =0,02+2-10™-600=0,14
w.=0,5p. =0,5-0,14=0,07 .

K= 287 U fi=207. k, =[228 0 L) =23
0.88 " 0,875 : 0,77 0,93

Oy = % =114,54 Mla: 7 ,,, ;4]03 = 65,73 MIla

2 >

114,54 65,73
S = " =478, =——2" =
7 24,36+0,14-0 ’ 11,6+0,07-11,6

2

4,7-53

\/4,72 +5,3°

l_IDOBepKa CTaTHUYCCKOMN MMPOYHOCTH.
S .. -S.
[ L —y
Sn — ail 1Al > [b]-]
"*2 S‘vﬂ
ST +u 7

M
O-Ima.\' = Lo = 78750 = 36,54 Mﬂa

W, 2155

S, = =3,52>[$]=1,3..1,5
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T} 150000

Ty = =34,8 MTTa
W, 4310
S =T =220 _876. 5, == 10 =489
. 01 max 3 6’ 54 ’ z-I max 343 8
8,76-4,89

S, =
" [8.76° +4.89°
Ceuenue 11 —-11.
TIpoBepKa YCTaNOCTHOH MPOYHOCTH.
Mo Tabm. 9: KUII/chrlI ~3, Krll/Kdrll ~1,8.

Mo Tabn. 5 K,y ~0,91; K, ~0,95 (Ra=125),

=4,27>[S$,]=1.3..2

o, = M, _ 132500 315 MITa. 7, = 15 _ 100000 —5.94 MITa
W, 4209 : 2, 2-8418
O-mII = Os z-mﬂ = llI = ]00000 = 5:94 Ml—la
W, 2-8418
1 1
KGDH= 3+ﬁ_1 4l=3.,]7 KZ'DH= ],8"'@_1 ]=],85
260 140
O_pn = ? = 83, 87 MIla ; T_\pn = E = 75,68 Mlla
__ 8387 e g - 75,68 1101
T T 31,540,14-0° 7 0™ T 59440,07-594
2 .
§, =20 556, [$]=13..1,5
«\/2,662 +11,91°
[TpoBepka cTaTHUECKON MPOUHOCTH.
(o] = My _ 198750 47.22 MITa
HImax I/VH 4209 b
z-llm:]:»; = ];Illlax = ]50000 = 17,82 MHa
W, 8418
Sern o = 4:;222 = 6778; Son = o = 17 =9,54
[Tmax ? z.II max 1 7-, 82
S 87801 =5,53>[S,]=1,3..2

m o > .,

6,782 +9,54°

Ceuenue I11 - II1.
[TpoBepka yCTallOCTHOM MPOUYHOCTH.

B JAHHOM CCUYCHHUH HWMCCTCA [ABa BHAA KOHHGHTP&TOPOB Hanpﬂmermﬁ:

WMNOHOYHBIA na3z u nocaigka C HATAToM. CpaBHlleaﬂ 3HAYCHUA OTHOLICHUI

K,/K;,, w K. /K, w3 Tabn. 9 ana nocagkum ¢ HaTATOM M 3HAYEHMS 3THX KE
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OTHOUWICHMIA, nonyucHHble no Tadn. 4 u Tabn. 8§ Ang WINOHOYHOrO Nasa, BUAMM,
YTO HAIPECCOBKA 3y0UATOrO KoJeca ABIACTCA 00JEE CUIlbHLIM KOHLEHTPATOPOM
HAMPSOKCHUIA, UeM WIMOHOYHBINA Ma3 , COOTBCTCTBCHHO MPHHUMAEM OONbIINE
suauvenus u3 Tabn. 9: K, /Ko =37 Koy/Kw 1.8

ITo Tabm. 5: Ky =0,93; Kppy =0,96 (Ra=0,8),

T 100000
Tan = My = 158159 =34,45 Wa; Tan = = = 5,82 MIla
W 4010 20 2-8590
O = F;m = 320 =033 Mlla 7, = Ly = 10009 = 5,82 Mlla
W 2-8590
1
K epu [3*'——1}/1 =3,08. K,y = [1 8+W_1]/1 =1,84
260 140
O ipm = m =84, 42Mlla: 7, = T2 = 176,09 Mlla
Som = 84,42 =2,45. Sy = 70,97 =12,22
34,45+0,14-0,33 ’ 5,82+0,07-5,82
2 222
Sy = 2,43:12,22 =24> [S] =1,3..1,5

2,452 +12.22°
[Ipoeepka crarMYECKOA POUYHOCTH.

O-Illmax — MIHmax + balllmax — 207230 + 480 — 52,17 Wa
W, A, 4010 978
T — 7;Ilma)(; — 150000 — 17 46 MHa
M max me 8 5 9 O >
S == 220 613, 85, =—L =) _g 74
T max 527 ] 7 ’ z-]Ima.\' 1 7': 46
6,13-9,74
Sy = e = 5,19 > [S,]=1,3..2
J6,13° +9,74°

Kak BUIHO M3 pacueTOB, CaMBIM OMNACHBEIM B OTHOIIEHHH YCTAJIOCTHOMN
OPOYHOCTH sBageTca ceuenue LI — 111, Ho koadpduLKMeHT 3anaca NPOYHOCTH 3AECH
HECKONMBKO Oombmie  gonmycTuMoro. (CraTHveckass TPOYHOCTB BCEX  OMACHBIX
ceueHUH Tarke odecmeveHa. TakuMm oOpa3oM, IPUHUMAEM 3HAYEHHUSA JTUAMETPOR
CTymeHe# Bama Kak OKOHuUarensHbie, o =28 mm; d;, =35mMm; d;_, =32 MM

d =36 MM, d, =44 MM,
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2. PACHET MYOT

My(TamMu B TEXHUKE HA3bIBAIOT YCTPOWCTBA, KOTOpbIE CAyXKaT s
COEIMHEHUS] KOHLIOB BAJIOB, CTEP)KHEHN, TPYO, AJNEKTPUYECKUX MPOBOAOB U T. 1.
[ToTpedHOCTE B COCAWHEHWH BAJIOB CBSi3aHA C TEM, 4TO OOJBIIMHCTBO MALIWH
KOMIIOHYIOT M3 PsAfa OTIACNBHBIX YaCTe C BXOJHBIMH M BBIXOJAHBIMHM BalaMH,
KOTOpbIe coeauHsOT ¢ nomombio My(pT (Puc. 10). CoenMHeHHe BaloB SIBJISIETCH
o0IIMM, HO HE €AMHCTBEHHBbIM Ha3HadeHueM My(pT. Tak, Hanpumep, My(Thl
MCIOJIB3YIOT JUI BKJIFOUEHHUS! W BBIKJIFOYEHHUS! UCTIOTHUTEIBHOIO MEXAHU3MA TPH
HEMPEPBIBHO paboTaromieM apuratenie (ymnpasisieMble MY(ThI), MPEAOXPaHEHUS
MAlIMHBL OT NEPErPy3KU (IPEIOXPAHUTENBHBIE MY(TEI), KOMICHCALUH BPEAHOTO
BIIUSHUS HECOOCHOCTH BAIOB (KOMIEHCHPYHOIME MY(QThI); YMEHBIICHHS
AMHAMWYECKAX HArPY30K (YIpyrue My(Tel) U T. 1.

—'| H—,IBHraTeJIL

-

oF
‘l Penyxrop
\

ro

Pud. 10. _-I '
yor

B COBPEMEHHOM MALIMHOCTPOSHHH MPUMEHSIOT OOJIBLIOE KOJMYECTBO MY (T,
PA3IMYAIOIIMXCS 110 NPUHLMNY JCHCTBHS W YOPABJICHMS, HA3HAYCHHIO W
KOHCTpYKLHK. 11IMpoko TpuMeHseMble My(Th CTaHIapTH30BaHbl. OCHOBHOI
NACIOPTHOH  XAPAKTEPUCTHKOA MYy(Thl SBASETCS BEIMYMHA  BPALLAOLLETO

MOMEHTA, Ha Mepeaavy KOTOPOro OHa paccYMTaHa.
JInsg mpuOIMIKEHHOTO pacyeTa BPAIIAMIEr0 MOMEHTAa [, , HArpy»Karouiero

My(Ty B IPUBOAE, UCMOJIB3YIOT 3aBUCHMOCTD

Tp =Ty +T; = KTy [2,c. 345]

[TpuBOIHOM
MEXAaHU3M

rne 7, — HOMWHAIBHBIN JUTHTETHHO JNEWCTBYIOIINIT MOMEHT, T7 — JIMHAMHAYECKAsA
cocrapssitomas Mmomenta;, K — kodhduuuent pexxuma padotel (Tadm. 14).

2.1. Komnencupyoumue Mmyprbi

BeneacTeue norpeliHoCTel U3roTOBIIEHUS IETANEi U NOTPELLHOCTER COOPKU
BaJlbl, COCAMHAEMbIC MY(TOM, KaK MPAaBUJIO MMEKOT CMCIICHHS: paauanbHoe A,
VIJI0BOE (IIEPEKOC) Y U 0ceBOoe @ . B CBA3M ¢ HEM3OEHHKHBIMU CMELIEHUSMU
HOMHHA/IILHO COOCHBLIX BajloB 11 HX COCIUMHCHHA HPUMEPAIOT KCCTKHE
KOMMECHCHPYIOILIKWE uau  ynpyrue wmy(rol. CMeuleHHs BaJIOB MPUBOIAT K
NOTIOTHATENBHOMY HArPY>KEHUIO JeTanel My PThI, CAMHX BAJIOB M UX OTOP.

2.2. My¢ra ynpyras Bryjio9HO-naabsnesas (MYBII).

Ynpyrast  BTyJIOUHO-TIabIleBass My(dTa TpUMEHseTCs JUId  Tepenadn
BpallalomX MOMEHTOB CO CMAMYEHUEM YAapOB € IIOMOLILIO YIPYIUX PE3UHOBBLIX
BTYJIOK, HA/IEBAEMbIX HA MAaJIbLbl.

bnaromapst TE€rkOCTH WM3TOTOBIIEHWS] W 3aMEHBI PE3WHOBBIX SIIEMEHTOR 3Ta
mypra (Puc. 11) nonyuuna pacupocrpaHeHue, OCOOEHHO B [PUBOJAX OT
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NCKTPOABUIraTENed ¢ MambIMKU M CPCAHUMU BPALLAKIUMH MOMEHTaMU. My (b
CTaHJAPTU30BAHbLl Ul JUaMeTpoB BajoB 10 150 MM M COOTBETCTBEHHO
Bpauaroumx MoMeHToB A0 15000 HM (TOCT 21424-63),

K%g%(bllfﬁneHT pekuMa paboThl AN TPUBOJIOB OT AyekTpoasurarend |4, ¢. 3811
HaunMeHOBaHKE MAIlIHH K
JIMHAMO-MAULIVHBI 1.2
BeHTUIATOPBI LEHTPOOEIKHBIE U BO3AYXO/1YBKU 1,25...1,5
Hacocel eHTpoOeKHbIC 15...2
HacocChl 1 KOMITPECCOPBI MOPITHEBBIE 2.3
KoHBeHEPBI ICHTOUYHEIE 1,25...1,5
KoHBeiiepbl BAHTOBBIE, CKPEOKOBLIC U LENHLIE 1,5...2
CtaHkn MeTamTo00padaTEIRBAIIHE ¢ HETPEPEIBHBIM JIBIKCHHEM 1.25...1,5
Cranku meranioodbpadarbiBatoLMe ¢ BO3BPATHO-NOCTYNATENLHBIM ABMKeHHeM | 1,525
CTaHKH ACPCBOODICTIOYHBIC 1,5...2
MeJibHULBL LIAPOBLIE, APOOMIIKH, HO?KHULLL, MOJIOTbL 2.3
JJIEBATOPHI, MOTHEMHHKH, KPAHBI 3.4

[TonyMy(Thl HaCaKMBAKT HA KOHLEl BAIOB ¢ HATATOM C HMCMOJB30BAHHEM
OPU3MATHYECKHMX 1UNOHOK. B ogHOH noaymydre Ha KOHMYECKMX XBOCTOBUKAX
3aKPCTUISKOT MaNbLbl ¢ HAACTBIMM HA HHX PE3MHOBBIMH BTYJIKaMH™. 3TH
PE3HHOBREIE BTYJIKH BXO/ST B IMIHHAPHYECKUE PACTOUKH APYTrod MOIYMVY(TEHL
Beneacrsue  peopMupoBaHus PE3UMHOBLIX BTYIIOK [IPH  NEPEAavye MOMEHTA
CMATHAKOTCA TOMYKM W YAapbl, HO aMOPTHU3MPYHOWIAs COOCOOHOCTE MY(PTHI

He3HauuTenbHa. Mydra koMneHcupyer emeweHus paguanehbie (0 0,3...0,6 Mm),

yrioeeie (- 17) u ocerbIe.

Marepunan nonymydr — ayryn CH 20; 1jist ObICTPOXOHBIX My()T IIPUMEHSEOT
OOKOBKM M3 cTanu 30 uan cranbHoe nuThe. [lanbubl My(Tbl M3rOTOBAAIOT U3
HOPMAaTH30BAHHOM cTalli 45, BTYIKH (KOJThITa) — U3 CMISIIMATTRHOM PE3UHEL

Pazmepsl MydThl 110 33JaHHOMY MOMEHTY [OAOMPAIOT 110 CIIPABOUHUKAM,
atnacy u no Tabm. 15. JonyckaeTcs codeTaHue noayMy (T pa3HbiX HCMOAHCHUHA **
(¢ MUIHHAPHYECKUM W KOHHUECKHM OTBEPCTHAMH) C PasTUYHBIMHA THAMETPAMH
HOCAJA0UYHBIX OTBEPCTUH B Ipeieliax OJHOI0 HOMMHAJIBHOIO Bpalllaouiero
MOMEHTA.

Eciu HeoOX01MMO YMEHBIIUTE PA3MEPLl MY(ThI 110 CPABHEHUIO C pa3MepaMu
00 CTaHAAPTY, MPOCKTUPYIOT CHOELHANbHYI0 My(Ty, B KOTOpPOH Ppa3MeLiaioT
OOJBITIEE YKCITO YITPYTHX 37TEMEHTOB. [IpH 3TOM MaybIlBl ¥ BTYJIKW (MJTH KOJTRIIA)
OCTABJIAIOT CTAHJAPTHBIMU, PA3MELLAs UX TaK, YroObl ObLIO BBILIOJHEHO YCIOBHE

*COCT 21424-93 nonyckaer 3aMeny yOpyrux BTyJIOK HaDOPOM KOJel ¢ HaPyIKHBIM H
BHYTPEHHUM JHAMETPAMH, PABHLIMH AHAMETPAM BTYJIKH

** Cormacno FOCT 21424-93, nonymyyTbl ZOIKHBI H3FOTABIHBATLCS CIIEIYIOLIHX
ucnonHeHu: | — ¢ HHNHHAPHYECKHMH OTBEPCTUAMHU U ATMHHBIX KOHUIOB Basios 1o I'OCT-
12080, 2 — ¢ THMHHAPHICCKHMH OTBCPCTHSAMHU Ul KOPOTKHX KOHIIOB Basos 1o ['OCT-12080, 3
— ¢ KOHMYECKHMH OTBEPCTUAMH 11 AJHHHBIX KOHUOB Banos 1o [OCT-12081, 4 — ¢
KOHMYECKHMH OTBEPCTHAMH A1 KOPOTKUX KOHUOB Banos 1o ['OCT-12081.
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zd, <280, rne = — uncno naibles, d;, — AMAMETD OTBEPCTHA MO YIPYIHii
neMeHT, MM, 1), — JaHAMETP OKPY;KHOCTH PACIHOJIOKEHHA [AIbLEB, MM.

Hapyskabiii anamerp mydrsr D =D, +(1.5...1,6)d, .

Pe3nnoBbie BTYIKM MY(Thl TMPOBEPAOT HA CMATHE HA TOBEPXHOCTH
CONMPHKOCHOBEHHA HMX € NalblaMH. [IpH 3TOM [OJAraloT, 4TO BCE MANbLIBI
HATPYKEHBI OJIMHAKORO, a4 HANPSKEHWS CMSATHS PACTPEIENeHbl PABHOMEPHO 1O
JUTHHE BTYJIKH

2.10°7,
G_('.“ = E
zD,d 1

MM

<[o.] 2, c. 349 3)

rae 1, =K1, — ppamarowmii moment, Hm, d, — mmamerp naneua mm, /,,

JUTHHA BTYJIKH, MM,
Pacuer nmo HanpsKEHWAM CMATHA YCIOBHBIH, MO3TOMY JOMYCKAEMBIC
HAMpPsKEHHS  NPHHHMAKOT — 3aHWKEHHBLIMM.  PeKOMeH/yeTcs  NMpUHMUMAaTh

[6..]=1.8..2 MITa

- L Pe3unosas
% BTYJIKA
TMonymydra Hanen) | e { PTY
1 '}
“':'s“‘_L o S S
N
F i, - f
l, b
Puc. 11. M}"(.])Ta e -
ynpyras BTYJO4HO- <f - / -
Na/bLIEeBas. N i _
[TanbIel MPOBEPAIOT HA H3IHO
2-10°7, (0,54, +¢)
o, = — <o
, Doz-0.1d lo.] 2. c. 351] (4)
roe o, — HauOO/bllee HANPAKEHHE NMPH M3rude B ONACHOM CEYEHHH NAasbLa,

lU]}.ﬂr
Mlla; W — OKpYy:KHAs CHIA, nepejasaemas OJHUM nansiiem, H: U:]d: =
L2
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MOMEHT COTIPOTHBIIEHHSA CEHYEHHA Tambla H3rndy, MM’ ; [O',,] — JOMYCKAEMOe

HanpsbkeHne npu n3rnbe nansies: [0, ] =80..90 MIa; ¢=3..5 mm.

IMpumep pacuera [4, c. 393]. DnekTpoasurareib MOIHOCTER =7 KBT ¢
yacTOTON BpameHus Bama #=735mun" (@=mnf30=rx-735/30=77 pan/c)
COEJIMHEH € MOPLIHEBBIM HACOCOM YMPYToi BTYNOYHO-NANbLEBOH My(pToit MYBIT.
Ban anexrpoasurarens umeer amamerp 45 mM, Ban Hacoca — 40 mm. TlopoOpats
MYQTY € LUHJIMHAPUYECKUMM PACTOUKAMHU MONYMY(PT W NPOBEPUTH MPOUYHOCTD
MAIBLEB H BTYJIOK.

Pewenue.

P70

1. Bpawarowmii MoMeHT / = . =91 Hm

2. Koot puuneHt pexkuma padboThl AN NOPLIHEBOTO Hacoca no Tada. 14 MokeT
OBITb MPHHAT K =3

3. PacueTtHblii MoMmeHT 7, = K7'=3-91=273 Hm,

4. ITo Tadn. 15 Haxomum, uTo A1s Banos auamerpom 40 u 45 MM DOAXOAUT
My(Ta ¢ HapyKHbIM AnaMeTpoM /=170 MM N AONYCKAEMbIM PACUETHBIM
mMoMmenTom 7, =500 Hm,

M3 Tabn. 15 BbINHCLIBAEM NapaMeTpbl My(ThbI, HEOOXOUMbIE A1 pacyera;

37

I1 B
d,mm |1, HM | D, mm | D), MM S Dt
d,mMm |1, mMm |z |, MM
40,45 500 170 130 14 33 8 |28
. IpoBepsiem NabLbI Ha U3rud o dhopmyne (6)
2-10°7, (0,57, +¢) 2-10°-273(0,5-28+5)
O-u = 3 = 3 = 36 Ml_la yTo
D,z-0,1d; 130-8-0,1-14° ’
MEHBIIIE [O‘H] =80...90 MlIla
.IlpoBepka  PEe3UHOBLIX  BTYJAOK Ha cMmathe 0o dopmynae  (5):
2.10° 107
O == 107, = 2107273 =1,34 Mﬂa<[0'au]=1,8...2 Mlla
tozbd ] 8-130-14-28 '



Tadn. 15. Pazmepnl v napaMerpol MyQT ynpyrux sryjouno-najabuesblx [I'OCT 21424-93], [6, c. 164 — 167].

Hmrwmanb- L. mm vy JlOnoHUTENLHLIE Manbist 1 BTyIKH* YacroTa HeCOOCH(-)PCTb
HBIH d , MM i . ? . |pasmepbl Bpaifie- |BayioB He DoJee
— D, |una ucnonveHnii - [ans vcnosHeHui HUS Pamn-
MOMEHT MM Lo s |9y oy [ Pos L [ows |90 |4, - yrno-
Psn |Psin ~ |n, ¢, |anbhas
I'Hu |{ L 2 B @ |1 2 B B |ummm|um [mm MM |mm MM MM (MM e Gonee | A, Mwm [ V
16
31,5 18 90 |84 |60 |84 |60 |40 |28 |30 |18 32 62 4 1106
50 19 12 |20 20 19 |15 [10 M8 0,2
63 22 100 (104 [76 [104 |76 |50 (36 (38 [24 38 72 6 |95 1230
24
25 125189 (125189 (60 |42 |44 |26 50
125 28 120 84 4 |77
30 56
32
35 165|121 (165|121 [80 |58 |60 |38
36
250 38 [140 18 [32 |67 [28 [105 (33 [28 (14 |M10 |6 |63 0,3
40 o
42 !
A5 _ .
10 225 (169 [225 [169 [110 (82 (85 [56
500 42 (170 80 130 8 |60
45

*TTonpoOHBIe pasmepsl nanbueB W BTYNoKk MYBIT cm. B [6, ¢. 167] wnn |21, 4. 2, nuct 391].
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Tabn. 15. TpoaomkeHue.

Hommras- L, MM, I, ww JONOAHUTENBHBIC Manbust u BTy Hactora [HecoocHocTs
HBIH d , MM . . |pasmeps Bpallic- [BaJOB He Solee
N —_— D, |uist ucnionHeHuit  |yutst MCTONHEHMH R .
MOMCHT Pﬂﬂ, Pﬂﬂ MM ll: 127 dl: dO> DO: [n: l@ma dn: d2> - n, C_l, ajlbHaA yrao-
r,Hv oy T2 3 @3 1 2 B @ |vvvm|vm [um MM MM (MM MM MM we Gonee| A, mu [P
45
48
710 50 190 95 140 8
33 50
36 226 (1701226 1170 1110182 |85 |56
20 24 140 36 42 36 |18 |M12
55 100
56
1000 — 60 |220 170 A3
% 286 (216|286 1216 |140 |105 |107 |72 120 0,4 1°
70
63 10
65
70 288 (218|288 |1218 |140 |105 |107 |72
2000 7] 73 250 30 |48 (130146 (190 |52 [44 |24 M16 38
80
85 348 [268 |348 1268 |170 |130 [135 (95
90

*[1oapodusie pazMepsl nanbueB U BTYJI0K MYBI eum. B [6, ¢. 167] unn [21, u. 2, nmuct 391].
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2.3. IIpenoxpanuTeibHBIC MY(PTHI

[lpenoxpanurenibible  My(pTbI ClyKaT AJis  pa3ybeIMHEHMS BAJIOB [PH
HEMOMYCTHMOM YBEJITHUEHUH NMEPEIABAEMOT0 MOMEHTA (MEPErpy3Ke) UM CKOPOCTH
BpALEHUS, T. €. IPEAOXPAHAIOT MAIIHHY OT [OJIOMKH B CIIY4ae HAPYILICHHS
HOPMAILHOTO  pekuMma  paboThl.  PasnuuaroT nOpeaoXpaHUTeNbHble  MY(THI
MPEACNBHOTO MOMEHTA € PaspylmarluUMUCH 3EMEHTAMH, OOBIYHO CPE3HBIMH
WTH@TaMu, I[MOJUICKANTUMI 3aMEHE T0C/e ¢pabaThiBAHKMS IPEAOXPAHUTELHON
MY(TBL, KYIauKOBbIE, LUAPUKOBLIE W JOp.; MY(Tbl 3aUCIUICHHSA, KOTOPbIC
VISP KUBAKOTCS BO BKIKOUYEHHOM COCTOSIHHHM TPYKHHAMH, TOKa BO3pacTarolInii
MOMEHT HE CO3[aeT CWIbl, CHOOCOOHOH MPEOJ0NIETh VCHIIME IIPY>KUHBL,
(PPUKLHMOHHBIC, B KOTOPBIX AABICHHUE MEKIY MOBEPXHOCTAMH TPEHHA CO3JAETCS
MpYKAHAMHA, OTPETYIIMPOBAHHBIMH Ha TIEpeavy MPEAEBHOTO MOMEHTA. DYHKIHA
OPEAOXPAHEHUST MAIIMHBL OT NEPErPY3KHU BBINOJHAIOT 4acTO APYrue My(QThl,
HanpuMep THApoAHHaMIYeckue. TIpe1oXpaHuTeTRHEIE MY(DTHI, OTPAHHUHBAIOIIHE
CKOPOCTH BPALICHUSL, BBIIIOJIHSIOT OOBIMHO HIEHTPOOSIKHBIMU.

2.4. My¢dra npeoXpaHuTeILHAS €O CPE3HBIM ITHHTOM

Mydter co cpe3nbiM mrugrom (Prue. 12) npuMeHSIOT Ui NPESOXPAHEHUA
MAalluHbl OT MAallOBEPOATHBIX Neperpy3ok. [lonymydTbl coequHEHbl CTaTbHBIM
MTA(OTOM, KOTOPBIH BCTABIEH B CTAlBHBIE 3aKAJICHHBIE BTYVIIKH. MOMEHT
nepeacTed 0T OJHOH [mOoMyMy(Thl K APYrod TOJNBKO MMTHGTOM (OJHUM WIIH
aByMs), pabotarommM Ha cpe3. Ltudr cpesactcs npu neperpyske. us
JANTBHEHIITETO MPUMEHEHHST MYy(DTBI CPE3aHHBII IITH(T CIeyeT 3aMEHUTE HOBBIM.

Ecnu 0003HAYATE MAKCUMAIBHBIH MOMEHT, KOTOPBLIH JOJDKEH IEPEIABATHCH

mydToif, 4yepe3 1,, TO 3a pacUETHBIH NPENENBHBIM (Pa3pPyINAIONIN) MOMEHT
PUHUMAIOT
1,00 =1,251,, Hwm [4, ¢. 379]
YcnoBue cpesa wrudTa
8-10°7

r = Hpeo e
v Dadiz [4. c. 379] (5)

rine 1,,., — MpeensHbIi MoMeHT, HM; 1), — amaMeTp OKPY:KHOCTH, Ha KOTOpOH

nped
) 3
pacnonoxeHel UeHtpbl wrudros, mm; 2-10°7 / D, — ¢pesarowas cuna, H;

2 2
d / 4 — mmomank cpesa mrrudra, MM, d,, — THAMETpP ITH(TA, MM, = — YHCITO

i

Wra@ToB;, 7, — LPEASNl HPOYHOCTH Marepuana mrudgra Ha cpe3, Mlla (ms

3aKaNeHHBIX MTHHTOR U3 cTamm 45 w C1 5 7, ~ 420 Mlla),
Tpebyemerit nuameTp mTHdTa

8-10°7

nped

Dymzt,

, MM [4, ¢. 379]

TMonydeHHbBIH M0 pacueTy auamerp mtudra d

He

okpyrastoT o Tadn. 16 u

YTOUHSIOT pa3Mep /2, tak, utoObl ObIN0 BeINOAHCHO yenosue (7) [20, ¢. 282].
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Jlana mydrer L =(2,5..3)d , rae d — amamerp Bana.

Tadn. 16%.
OcHOBHBIE pa3Mepbl My(ThI CO cpe3HbIM ITH(HTOM
[TOCT 3128-70], [6, ¢. 283], [21, u. 2, nucT 425].

i

L

Puc. 12. Mydra npeaoxpanutebias ¢o ¢pes3ubiM wtHdrom.

*Marepuan wrrudra — crans 45, Brynok — crans 40X, TeEpAOCTh 49, .54 HRC-_, ,
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30 (690 [15 |
50 1275 2 MIl16 |5 10 |70 |22 |16 |10 (12 |11 |5 |20 |100
155 [2850 |3
270 5200 |4 M20 |8 15 |90 |30 (25|12 (18 |17 |8 |30 [125
430 |8100 |5
825 [11700]6
1300 | 20600 |8 M30 |12 |25 115 |50 (45 (22 |28 |26 |19 |45 (160
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[Ipumep pacuera [9, c. 367 — 368]. B npuBoae nogauu cTaHka yCTaHOBIIEHA
OpeaoxpaHuTeabHas My(Ta CO Cpe3HbIM IITU(GTOM A8 MEepeJayd MOLIHOCTH

P =3 kBt nipu yrnosoii ckopoctu @ =20 pan/c. Onpenenuts auameTp wrudTa

u 1), ecim z=1. Marepuan wrudra — cram 45 ¢ 7, =380 MIla. Mydra
paboTaeT Nnpy COKOHHON HArpy3Ke.

b P 310°
Pemenne. |. HoMuHANBHELT MOMEHT MyTer 1 = 5 = 0 =150 Hm

2. Koathduument pexuma paborsl npunumaem K =125 (Tabn. 14)
3. Pacuernniii Moment 7, = K7 =1,25-150=187,5 Hm

4. TIpenenbHsiii MoMeHT mydter 7, =1,257,, =1,25-187,5=234.4 Hm

4. M3 Tadm. 16 opueHTHpoBouHO mpruHAMaeM 1), =90 Mm

8107, ., _J8-103-234,4

5. TpeGyembiii quamerp wrudra 9, = =4,18 MM

Doz, 90-7-1-380

6. Io Tabn. 16 okpyrasem d,, 10 4 MM.

7 y IR D _8‘1037:1;15’() _8‘103'234,4
L YTOuHAEM Dy e = e T T T 1,380

1 G

=098 MM

Jdureparypa

[1] NBanos MLH. [etanu mawmH: YuyeOHUK 1S MaLIMHOCTPOMTENbHBIX
cneuvansbHocTedl By308/M.H. MBanos, B.A. dunorenos. — 12-e u3a. Menp. — M.
Boicw. wk., 2008. — 408 c¢.:un.

[2] Hdynaes IL.d., Jleankos O.II. [eranu mawud. Kypcosoe
MpoeKTUpoBaHHe: Yueb. nocoOMe AN MAalMHOCTPOWT. chell. YUpeKASHHIA
cpeaHero mpodeCcCHOHATBHOTO 00pa3oBaHUs. — 5-¢ W3JaHue, JOMOJH. — M.
MawmnocTpoenue, 2004, — 560 ¢., u.

[3] dynaee II. @. KoHcTpyupoBaHWe Y310B M JeTaiedl MawuH: Yuel.
nocodue s cTya. TexH. cneu. By3os / I1.d. lynaes, O.Il Jlenukos. - 8-¢ u3a.,
nepepad. u gom. — M.: MU3patenbekui ueHTp «Akagemus», 2003, - 496 c.

[4] Ky3bMun A. B. u ap. Pacuetsl aetaneit mawmi: Crnpae. nocoGne/A.B.
KysbmuH, .M. UepuuH, B.C. Ko3uHuos. - 3-¢ u3a., nepepad. u aon. — MH.:
Bricm. mk., 1986. - 400 ¢.: un.

[5] Aeranu mawnH W ocHOBLI KOHCTpYHpoBanua/Toa pea. M.H. Epoxuua.
- M.: KonocC, 2005. - 462 ¢.: un. - (YueOHHKH 1 y4ed. mocodus Ans CTYACHTOB
BbICLLL. Y4€0. 3aBEICHUR).

[6] Psaxoscknii O.A. HBanoB C.C. Cnpasounnk no my¢ram. — JL:
[Tormurexnuka 1991. — 384 ¢.: un.

[7] Ieiinoautr A.E. KypcoBoe NMPOEKTHPOBAHME AeTaneil MalmH: Yuel.
nocodue 71 TeXHUKYMOB, — M.: Beicl. k., 1991. - 432 ¢.: v

42



[8] Kypma3s JL.B. Koucrpyuposanue y3108 1 aeranedl Mawun: Copapoynoe

yucOHo-MeToauueckoe nocodue/JI.B. Kypmasz, OJI. Kypmas. — M.: Beicon. mk.,
2007. — 455 ¢.. un.

[9] Kykamm H.I., Kykmmua T.C. Jleramm wmamma: VYueb.
MAIITMHOCTPOUT. CIIEIl, TEXHUKYMOB. — 4-¢ u371,, mepepad. u jor. — M.: Beicm. mk,,
1987. — 383 ¢.: ui.

[10] TOCT 21424-93. Myl ynpyrue Bry104HO-nANLLEBLIE. [lapaMerpol u
pazmepnl

[11] TOCT 3128-70. [ItugTel UUIHHAPUYCCKHE  HE3aKaJEHHBIC.
TeXHUUECKHME YCITOBHSL.

[12] KoHCTpYKUMM NPUBOAOB U PACUET MEXAHUYECKUX Mepesad TOPQsiHbIX
mvamnH /B. B. Uepnabimes, A. I'. Lypkan, B. ®. Cunnnein, O. A. T'ooBHHHA —
Kanuuaun: KI'Y, 1983.

[13] buprep M. A. u ap. Pacuer Ha npPOYHOCTb ACTAICH MAalIWU:
CnpaBounuk/ M. A. buprep, b. ®. opp, I'. b. Hocuaesnu. — 4-¢ w3, nepepad. u
jor, — M.: Mammnoctpoenue, 1993, — 640 ¢.. wr.

[14] 'OCT 6636-69. OcHOBHbLIE HOPMBL B3aUMO3aMeHAeMOCTH. HopMalibHbie
JIMHEHHBIE pa3MepBI.

[15] HMpaHos M. H., Heanos B. H. Heraam mawuH. Kypcosoe
npoektrporanne. — M.: Beicimast mkona, 1975.

[16] TOCT 8820-69. Kanapku ans BeIx04a LIIUGOBanbLHOTO kpyra. dopma u
pasMephl.

[17] TOCT 23360-78. CoequHeHnsd WIIOHOYHBIE ¢ IPU3MATHYECKHMM
LWIMOHKaMU. Pa3Mepsl WNOHOK U CEYCHUH Ma30B. JOonyCcKd U NOCagkH.

[18] TOCT 1139-80. OCHOBHBIC HOPMBI B3aUMO3aMEHIEMOCTH. COeTHHEHNS
HUTHUEBLIE IPAMOOOUYHEIE. Pa3Mephl U JOITYCKH.

[19] TTOCT 25.504-82. PacyeTbl W MCHOBITAHMA HA MPOYHOCTb. MeTOoabl
pacyeTa XapakTEPUCTHK COTIPOTHUBIICHUS YCTATOCTH.

[20] Kypcosoe npoekrupopanue aeraneii Mamus: Yuednoe nocodue / C. A.
Yepuasckuii, K. H. bokos, H. M. Uepuun, I'. M. HukoBu4, B. I1. Ko3uHuos.
3-¢ m3n., crepeorunHoe. llepenewarka Oc wm3manms 1987 1. M. OO0 TH]L
«AnbsHC», 2005. — 416 c.

[21] deranm mamuH: ATiac KOHCTPYKIUH: Yued. mocoOue s CTYACHTOR
MALIMHOCTPOUTENBHBIX CHENUANBHOCTEH By30B. B 2 u. /b, A. balikos, B. IL
Borauce, A. B. bynamwke u ap.; [loa odur. pen. a-pa texH. nayk npod. J. H.
Pemerora.— 5-¢ u3/., mepepadoT. u ton. M.: MammHocTpoenne, 1992,

43






	ОПД.Ф.02.04 ДЕТАЛИ МАШИН
	ОПД.Ф.02.04 ДЕТАЛИ МАШИН
	ОПД.Ф.02.04 ДЕТАЛИ МАШИН
	ОПД.Ф.02.04 ДЕТАЛИ МАШИН




