8. PACYET BAJIA B YCJIOBUAX CJIIOXKHOI'O COITPOTUBJIEHU A
HA CTATUYECKYIO 1 YCTAJIOCTHVYIO ITPOYHOCTD.

Ha pI/IC.l,a IMPUBCACH YCPTECIK OAHOI'O U3 BAPUAHTOB KOMIIOHOBKH

BaJia, IepearoIero Bpamanii MoMmeHT M =1 kHwm OT OJJHOTO IITKKBA

(xomeca) k npyromy. Bai 3akperieH B IBYX IMOIIMITHUKAX KaueHN,
paarambHOM A (IIapHUPHO-TIOBYIKHAS OTIOpa, YCIOBHO 0003HaueHHas [10)
U paTuaibHO-yIIOpHOM B ( mapHUpPHO-HETIOABUKHAS OIT0pPa, YCIOBHO
ob6o3nauennas HO), pacmonararomuxcs B ceUeHHIX 2 U 4 COOTBETCTBEHHO.

B ceuennn 1 Haxonurtcs BenoMblii IIKUB auameTpa Dy = 04 wm,

MPECTaBIISIIONINN COO0M KOCO3yDoe 3yOuaroe Koyeco, BXOIAIIEE B

3alleTlJICHUE ¢ JPYTUM KOJIECOM B COCTaBe 3y04aToi nepeayn B TOUKE
(mostroce), onpeaensiemoit yriom aq =30° (eM.puc.2,a ). Beaymmmii mkus
nuamerpa Dy = 05 m, HAXOOAIININCS B CEUEHUN 3, BKJIFOUEH B
TJIOCKOPEMEHHYIO TIEpeiady C YIJIOM HaKJIOHA BETBEH PEeMHS K TOPU30HTY
a, =60 (cm.puc.3,a).

N300pa3um B akCOHOMETPUU CXEMY MPUIIOKEHUS BHEITHUX CHJI K BaTy
(cMm.puc.1,06 ). Jyist ynpolieHus JaabHEHIINX pacueToB MPUBEIEM K OCH Bajia
BHEIITHWE CUJIBI, TPUJIOKCHHBIC B TOYKAX, HE JICXKAINX HAa OCH Bajia, IpH
3TOM cpasy OyIeM pacKiIaibIBaTh UX HA COCTABJISAIONINE, HATTPABICHHBIC
BJI0JIb KOOPJIMHATHBIX OCEH.

PaccmotpuM 3yOuaroe 3arerienue (cMm.puc.2, 0).

Bremnui Bpamaromuii MOMeHT M, ; =M Ioixy4aeTcs pu EPEHOCce Ha OCh

D
BaJia OKpY>XHOM cunbl Fio M =F 21 = kK= 2[|\)/| =§E’ =5(xH).

By,Z[CM CUNTATh, 4YTO IIAPaAMCTPhI BY6an0ﬁ nepcaadu TaKOBbI, YTO MbI
MOJIYUHJIN JJIA OCEBOM U paHHaHBHOﬁ Cui cJIcaAyromuc YuCJIICHHBIC

BBIpAKCHU .



F, = 0.3F, = 1.5(xH), F, = 0.4F, (xH).
HpI/I mapaJuiCJaIbHOM IIEPCHOCE Ha OCh BaJla OCEBOU CHUIJIBI FX,
l'IpHJ'IO)KCHHOﬁ B TOUYKEC 3alICTIJNICHUA Ha HavyaJbHOU OKPYKXHOCTHU BY6‘IaTOI‘O

KOJIECa, BOBHHUKAaIOT MOMCHTBHI

M1 = Fy Dy cosal 159% [€0s30" = 026 (xHwm),
y 2 2

M= FX[; sinay —15E102—4 [3in30° = 015(xHm) ,

cama K€ CHJIa OCTacTcst HensMeHHou X, = F, =1.5(xH)

[Ipu nepeHoce paguanbHON CWIIBI F, HE BO3HHKAaeT MOMEHTOB, T.K. OHA
JIEUCTBYET BAOJIb PAAyCa OKPYKHOCTH U, CIIEAOBATENIBHO, IIEPECEKAET OCh
BaJIA.

Jlnst ynoOcTBa najdbHEUITUX pacyeToB pa3noxuM F, 1 F. Ha
COCTABIISIIOIINE TI0 OCSIM Y ¥ Z M IpocyMMHEpyeM ux (cM. puc. 2,0):
Y, =Fcos30- F, sin30= 5c0s30 2sin38 3 (xH)

Z, =Fsin30 +F, cos30= 5sin30+ 2cos30 4 (xH)
PaccmoTpuMm pemenHyto niepenady (cM.puc.3, 6 ). Buenramit
Bpaarommii MoMeHT M,»> =M , BO3HUKAIOLIHUI IPU IEpEHOCEe CHIT

. D D
HATsOKEHUs PEMHEN Ha OChb Baja, paBeH. M =T =2 _ t22 . [Ilpunnmaem

2

COOTHOIIIEHUE MEXy CUJIaMU HaTsDKeHUs Haberarouien u coerarnieil BeTBen
pemHsa T =2t , oTBeUaroliee HEKOTOPBIM 3aJaHHBIM MapaMeTpaM PEMEHHOU
nepecaadu. Toma IMOJIYYNM

D 2M

M =t 22 =N t=D—=4(KH), T=2t=2[4=8(xH).

2

CyMMapHas cuja JaBjeHHs [IIKMBA Ha OCh Bajia HampaBJjieHa MOJT yIIIOM
a, =60 x ropusoHTy 1 paBHa F =T +t =12 (xH) (cm. puc. 3,0). Ee

COCTAaBJIAOIIHNC



Yo =F [sinay =104 (kH); Z, =F [cosay =6 (kH)

Teneps Bce BHELTHUE CHIIBI IPUBEIEHBI K ocu Baja (cM.puc.1l,B ).
B cooTBeTCTBHM C IPUHIIUIIOM CYIIEPIIO3ULINHU, PACCMOTPHUM IO OTJI€JIbHOCTH
BHEIIIHUE HArpy3KH, COOTBETCTBYIOIIME Pa3HbIM BUIaM Jedopmaliumu.

Cuuibl, AEHCTBYIOIIME BIOJb OCU Basia, 00YCIOBIUBAIOT AeHOpMAIIIIO
pactsixeHus. Haiiiem ropu3oHTAIbHYIO pEakIuio B orope A

Y2FE:—X, +R,;xy=0=>R,, =X, =15(«xH).
BrrauciauM npo10JbHBIE CUJIBI HA yYacTKax Bajga. OueBUIHO, BHEIIHUE
CHUJIBI, IEUCTBYIOIINE 1O OJTHY CTOPOHY OT C€YEHHUS Ha JIFDOOM yJacTKe Baja,
OJIMHAKOBBI U PaBHBl X1 WU Ry, mostomy Ny, =N, =N,;=1.5 (xH)
(smropa Ha puc.4, a).

[TocTpoum smropy KpyTsiero Mmomenrta (puc.4,0), yauTsiBas, 4To Ha 1
U 2 y9acTKe 110 OJTHY CTOPOHY OT JIF00OTO CEUCHHS HAXOIATCS BHEITHHE
MOMeHTBI M 4 i M, ,, a Ha 3 yuacTke (crpaBa) - HUYETO:

My1 =My2 =My =My2 =1(kHu), My3=0.

PaccmoTpuM 1mockuit u3rud, CBSI3aHHBIN C CUIaMU, JEUCTBYIOIIUMH B

BEPTUKAILHOM TIOCKOCTH (prc.31). BepTukaibHbie peakiuyu HaXOAATCsA U3

YPaBHEHUI PAaBHOBECHS:
D Myga: —Y1[03+My»-Y,02+Rg [(07=0 =

L Ry, = 33303-015+104102_ 0 0.
By 0.7

D Myge: ~Y1A+My +Y, [05-Rpy [07=0 =

L R, - 3331+ 015+104005_ 00 0
Ay 0.7

Crarudeckast mnpoBeEpKa: Z Fy: Ray +Rgy +Y; —Y> =0. Omropa

U3rudaromero MoOMeHTa M, CTpOUTCS M0 aNTOPUTMY METO]1a CEYEHUN C



y4eToM TpaBmiia 3HakoB (cM. puc. 4,B). Ha Tpex ydacTkax BEIOMPAIOTCS

IIPOMU3BOJIBHBIC CCUCHHA, PACCTOAHUA JO KOTOPBIX 0003HAYAIOTCS Xl’ X2, X3:

0<% <Ly = 03w, M, (X)) 00, =Yy [X - M = 333 — 015,

cieea
M (0) = -015(kHn); M, (0.3) = 085(xHx);

0< X2 < L2 = 02]1/[,

M Z(XZ)CJzeea :Yl [(XZ + L:l.) - M 71 + RAy [XZ = 6.22X2 + 085,

M () = 085(xHm); M, (0.2) = 209 (xHm);

M Z(X3)cnpa6a = RBy [X3 = 418l X3, M 2(0) = O, M 7 (05) = 209(KHM) .
CI/IHBI, ,HCI?'ICTBYIOIHI/IG B l“OpI/I3OHTaJ'IBHOI>'I IIJIOCKOCTH, ITPCACTABJICHBI HA

puc.4, 1. YpaBHEeHUs paBHOBECHS:
> Myqga: —Z;[03-My; -Z,[02-Rg, [07=0 =

L Ry, = 423103+02646002_ 40 /.
0.7

dMyge: ~Z1A-My +Z05+Rp, [07=0 =

— Ry, = 423[1+ 8276—6[0.5= 213(xH).

[IpoBepuM HalICHHBIE PEAKIVN: Z F,: Ra,+Rpy; —Z1+2Z5=0. Dmoropa
My TakxkKe CTPOUTCS IO AIrOPUTMY METOAA CCYCHUM!

cieesd

0<% <Ly =030, My (X)) enq = 2y [Xg + Mg = 4234 + 026,
M (0) = 026(xHu); M, (03) = 153(xH);
My () cresa =21 L(Xp * Ly) + M 1 = Ray [Xp = 21, + 153,

M (0) = 153(xHn); M, (0.2) = 195(xHn);



0< X3 g = 05m,
M y(Xg)Cl’lpCZGCl = _RBZ [X3 = 39[X3, M y(O) = O, M y (05) = 195(KHM) .
Omiopy M moctponm B miockoct# XOZ B aKCOHOMETPHHU (cm. puc. 4,1).

[TockonbKy cedeHue Bajia Kpyrioe, B HeM OyJ1eT TPOUCXOIUTh
MJIOCKUM U3rK0 B IJIOCKOCTH, NEPIEHIUKYIIPHON CYMMapHOMY BEKTOPY

I/I3FI/I6aIOH_[CFO MOMCHTA Mu32 . Ol'IpCI[CJ'II/IM OIIaCHOC CCYCHUC, ITIOCTPOUB

smropy M, = \/ M y2 +M 22 (puc.4, n). 3ameTHM, 4TO 3Ta 3IIOPA OUEpUEHA
o KpuBOM Ha yuacTkax 1u 2,a Ha yyactke 3, rae MOMEHTHl M y 1 M,
paBHBI HYJIXO HA OJHOM U3 KOHLIOB, —I10 MPSIMOU.

Conocrasiss smopsl My U1 M5, , HAXOAUM OIIACHOE CEYEHUE — 3TO
ceuenue 3 cieBa. Buyrpennue ycunus B HeM: Ny =15xH, M, =1kHnm,
M y=195xHm, M, = 209xHm, M,,, = 286«Hu.(CM.pHC.52)

[lepBoHAYaBHBIN TOAO0P CEYCHUS TIO 3-€H TEOPHUH MPOIHOCTH Oe3

y4eTa MpOI0JIbHON CUJIBI TPOU3BOIUTCS IO hOpMYJIE:

2 2 2
R>3j4w'x tMy”+ M, ::\),/4EL03B/12+1.952+2.092
) o] /T160010°

Huametp ceuenus d = 2R =0.057¢(m) =57.8 (mm) , OKpyTIJISisl €70 10

= 0.0289(x).

ommxkaiirero 60mpmiero crangapTHoro 3Hadenus mo 'OCT 3478-79 ém. 1. 7
B 3aJJaHUU JIJIs KypcoBoi pa®oTsl), mpuauMaeM d =60 (mm) =0.06C ().

Breruuncionm TFCOMETPHUYCCKHUEC XapaKTCPUCTHUKH CCUCHMU .

_m? _ ~3, 2
IJIOIAdb A_T_ 28310 °(m“),

3
O0CEBOM MOMEHT comnpoTuBiaeHuss W = £ =212 D.O_S(M3),

3
MOJIAPHBIH MOMEHT conporusieHus Wy = 7?6 =424 EI.O_5(M3).



Boeruncinum HOPMAJIBHBIC HAIIPSAKCHUA B TOUYKAX BucC, HauoOoJee

yIAJICHHBIX OT HEHTpanbHOH ocu (cM.puc.5,0):

_Ny My, _ 1500°  286M10°

o 3 —¢ = 05+1348=1353(MIla),
A W 283110 212010
oc = Ny _ Mz _ 05-1348=-1343(MIIa).
A W
KacaTeJIBHBIe Hal'IpH)KeHI/I}I BO BCEX TOUKaAX KOHTypa paBHBI:
TR =Ic =T max My 1EL03_5 =236 (Mlla).
Wy 42400

DKBUBAJIECHTHOE HAIIPSHKEHUE B ONTACHOM TOUKE B 1o TpeTwhei Teopuun

IPOYHOCTH paBHO (cM.puc.5,0):

Opes B =02 +478% =:13532 + 4[2367 =1433 (Mla) <[0]
Kak BugHO, nnamertp, mogoOpaHHbIil 0€3 yuera npo1oiabHOM cuitbl Ny,

yAOBIIETBOPSIET YCIOBHUIO TPOYHOCTH.
PaccMoTpuM HampsiK€eHHOE COCTOSIHUE 3JIEMEHTa MaTepuaa,
BBIJICJIEHHOT'O 13 OOKOBOU MOBEPXHOCTH Bajia B OKPECTHOCTU OMACHOW TOYKH

(cm.puc.6): oy =1353MTla, 0y =0, Ty =236Mlla.InaBuble

HaIpPSHKEHUS! BBIYKUCIUM MO PopMyJiaMm:

Ox+t0y 1
0@572 y iZJ(Ux‘Uy)Z’“‘lTxyZ =
min
21393, 1 /13532 + 42362 = 6765+ 7165= 1303 M.
2 —4 Mlla

B cootBercTBUM C IIpaBHUJIOM HYMCpAlHH I''TaBHBIX HaHpH)KeHI/If/'I
01=1393Mlla, 0,=0, o3=-4Mlla.

ITonosxeHue riIaBHBIX MIOMAA0K OIIPEACIIACTCA YIIIOM 4.

21
tg2ag=— Y =-2238_ (340 4y =-96°.
Ox — 0Oy 1353




I'maBHBIC MIJIOIIAJKH U TJIaBHBIC HaIIPsZKECHUS ITPCACTABJICHBI HA pI/ICS
HpOBCI[GM TCIICPb PACUYCT HAd YCTAJIOCTHYIO IIPOYHOCTDL, CUHUTAsA

U3BECTHBIMU KO3 puumentel K, =21, K¢ =09, Ky =07, npuuem Ky

MOJKHO omnpeaenuTh o d =60 um u3 Tadauiel 1 (CM. 3agaHue 1 KypCcoBOi

padoThI).

CpenHee HaNpsHKEHUE IIUKIIA PABHO HOPMAJIbHOMY HAMPSKCHHIO OT
POIOIBHOM CHJIBI, IOCTOSIHHOMY 110 BCEH IUIOIIAIN CEUCHHS, aMIUTUTYTHOC
’Ke 3HaYCHHUE HAIIPSDKEHHUS CBSA3aHO C JTMHEHHO M3MEHSFOIIUMUCS 110 BBICOTE

CCYCHM HOPMAJIBHBIMUA HAIIPSAKCHHUAMU OT n3ruoa:

Om =|\2( =05MIla, 0,4 =N\I;\‘/32 =1348 MIla .

[1pu BpaleHnU Bajia HOPMaJIbHbIC HAMIPSYKCHUS U3MEHSIFOTCS OT
Omax =0 B =1353(MIla) 10 Omin =0c =-1343(MIla) (cm.puc.7).
BbIrurcinM NpUBEICHHYO aMILTUTY Ty [TUKIHYECKIX HAMPSKCHUH

o) = R0 vy =21 1348+ 05005=44958(Mila).
Ke Kq 09[D7

3,[[601: IMPUHATO COOTHOIMICHUC ITPCACTIOB ITPOYHOCTHU U BBIHOCIIMBOCTHU

o_
wa' = 71 = 0-5.
Ou
TCHGpB, cuyuTas nmpeaci BBIHOCJIMBOCTH paBHBIM J_1 = 300MIla ,

onpenenum Ko3(pPUIMeHT 3amaca no yCTaIOCTHOW MPOYHOCTH:

_o__ 300

S,=""1= =0.667<[s]=17.
7 o, 44958 <[s]

Kak BHUIHO, YCIIOBHC YCTaHOCTHOﬁ IMPOYHOCTH SU = [S] HC BBIITOJIHACTCAI.

[TockoabKky HOpMalIbHBIE HAMIPSIKEHUS 0OPATHO MPOTOPIIUOHATBHBI ds,

yBEJIMYUM AuaMeTp B y pa3 (y =3 016.337 =137) 1 OKPYIJIUM €ro J0

ommkaiiiero cranaaptHoro 3HadeHus: d =1.37[60=82.2 (mm) = d =85 (mm).
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