ПРИЛОЖЕНИЕ: Задача С2 (РГР № 4)
К стальному ступенчатому валу, имеющему сплошное поперечное сечение приложены четыре момента (рис. 3). Левый конец вала жестко закреплен в опоре, а правый конец – свободен и его торец имеет угловое перемещение относительно левого конца.
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Puc. 3

Tpedyercst:
1) HmOCTpOUTE 3MIOPY KPYTALLKMX MOMEHTOR 0 AJHHE Bana,
2) rpY 3aaHHOM 3HAYEHHH JOITYCKAeMOTO HaNpsDKEHHs Ha KpydeHHE Ofl-
pelennTs TMaMeTps! d; i ¢, Bana M3 pacieTa Ha MPOYHOCTD; [ONydeHHbIe
3HAUeHHS OKPYTIHTE;
3) HOCTPOWTE 3MIOPY AEHCTBHIENLHBIX HANPMKEHUH KpydueHHs MO AMMHE
BaJIa;
4) MOCTPOUTD 3MIOPY YIIIOB 38Kpy4HBaHU, NpHHAB G= 0,4 E.

JlauHbre B34TH U3 Tabn. 2.
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Tabnuua 2

B Paccroguus, M MomenTss, KHM [‘r] MIla
R P c S ENE ’
1 1,0 1,0 1,0 5,1 2,1 1,1 0,1 30
2 1,1 i 1,1 5,2 2.2 1.2 0,2 30
3 1,2 1,2 1,2 5,3 2,3 1;3 0,3 35
4 1,3 1,3 1,3 54 2.4 1,4 0,4 35
5 1,4 1,4 14 5,5 2,5 1,5 0,5 40
6 1,5 1,5 1,5 5,6 2,6 1,6 0,6 40
7 1,6 1,6 1,6 54 2,7 1,7 0,7 45
8 1,7 1,7 1,7 5,8 2,8 1,8 0,8 45
9 1,8 1,8 1,8 59 2.9 1,9 0,9 50
[ 10 19 [ 19, [ 19 [ 60 | 30 | 20 | 10 50 |
Ipumep C2

Jlna Bana, IPECTABNEHHOrO Ha pUC. 4, BHIIONHHTE PACUETH M ClIe-
JnaTh TIOCTPOEHHs cornacHo TpeGosauit 3ajaun C2. HcxonHsie naHHble:
T,= 10 xHw; To=3 kHn; Ti=1 xHm; T,=2 xHm; a=2 M; b=1 M; c=1,5 m;
[z]=50 MIa.

Pewenue

1. ITockoneKy IIpaBblii KOHEL Bana cBOOOAHBIH, TO MIOCTPOEHHE 3O~
psl My, Lesiecoo6pasHo NpoBOAUTE CIIPaBa HANEBO (EC/H [OCTPOSHHE BEC-
TH CNeBa HANPAaBo, TO HEOOXOANMO JIONONHUTENBHO HANTH PEaKLHIO B OT10-
pe). MplciieHHO TPOBOAHM IMONEPEYHOE CEeYEHHE HAa KaX/IOM y4acTKe U OT-
GpaceiBaeM JEBYIO 4acTh. [l ypaBHOBELIMBAHHMA OCTaBLIEHCA NpaBoH
vacTu TpebyeTcs IPHIOKUTH B CEYEHHH MOMEHT M.

Ha yerseprom yuactke: M) =T, =2 xH.

Ha tpetsem ydactke: M, =T, +T, =3 xH.
Ha sropom yuactke: M, =T, +T, +T, =6 xH.
Ha nepsom yuactke: M. =T, +T,+ T, -T,=-4 xH.
- ;
CoriacHO MONy4eHHbIM 3HAYEHHIM CTPOuM 3mopy M, puc. 4.
Y P PY Mps P
2. Onpenensiem nuameTpsl Bana d; 1 d; 13 YCNOBHS IPOYHOCTH
r= P.max S [z.]’
w

d’ .
roe W =7z0,2d — MOMEHT CONPOTUBNEHHMS AN KPYrJOoro cedeHus,

3
M. Otcrofa nomy4daem
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Jns yuacrka 1-2 d = \/—M“ \/%?% 0,084 M = 84 Mm.
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INony4yeHHble AHaMeTPhl OKpyIIseM no Onmxaliliero GONBINEro 3HAYSHHUA
U3 NIPEANOYTHTENRHOTO psina d;=85 MM, d7=70 MM.

3. CTpOPIM 3MIOPY KacaTelIbHbIX HaIIpH)KeHHf;I, ONIpEnCiaa T Ha Kax-
JAOM YYacTKeE:

Jns yyactka 3—4

M M -10°
Ha IIEPBOM Y4YacTke 7, =—L1= = e 32,6 MIIa;
w, 02-d° 0,2-0,085°
6-10°
Ha BTOPOM y4acTke 7, = ————— =488 Mlla;
0,2-0,085
3-10°
Ha TPETheM Y4acTKe 7, = ————— =437 MI]a;
0,2-0,07
2-10°
Ha YeTBEPTOM yyacTke 7, =—————=297 MI]a.
0,2-0,07

Ilo noy4ennsM 35a9eHAsIM 7, cOGMIONAs MaciTal, CTPOUTCS 3II0-
pa KacaTenbHbIX HanpsxeHui. OpIUHATE SIIOPbl 7 OTKIANEIBAEM B TY K
CTOPOHY, YTO ¥ COOTBETCTBYIOIME OPIAMHATH SMIOPE! M, 3HaK Kacatelb-
HOTO HaNpSKEHHUA TIPH pacyeTe HA MPOYHOCTH HUKAKOM POJIH HE MIDAeT, U
[PHHATOE HANIPABICHHE OPIHHAT IMOPHL CHHTAETCS YCIOBHEIM.

4. CrpouM 3miopy YINOB 3aKpy4HBaHus Bana. [loctpoeHue nMpon3Bo-
[TCS CJIeBa HanpaBo, T.K. YToj IOBOPOTa NONEPEYHOTO CEYeHHs Bala B
ONOpe PaBeH HYJIO U SBISETCA HaYaloM OTCYeTa. YTOIl 3aKpyduMBaHUA ¢,
Ha Ka)XIOM y4acTKe JIHHOH /; onpefensercs Kak

M, 1
=,
Gl
rie [, — MONsApHEIM MOMEHT UHEPLHH, m*, nns Kkpyra 1 =0,1d%;
G - MOOymb YNpPYrOCTH BTOPOTO pOfa, I CTAIM B CpEdHEM
G =0,4E=8,0-10* MITa.
3
Ha neppoM yyactke ¢, = Y 10,04' 01,? 03)854 =-0,002 pag. =-0,11°%
Ha BTOpoMm yyactke @, = 8 1074 =0,0015 pan. = 0,086°.
8-10"-0,1-0,085"
3-10°-1,5

Ha 1petheM yuactke ¢, = =0,0023 pan. = 0,13°

8-10"-0,1-0,07°
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2-10°-2
8-10°-0,1-0,07"
B npezenax KaXkIOro U3 YYaCTKOB Bajla SIIOpa JIMHEHHAs, I03TOMY
JOCTATOYHO SHATH YTJIbl HOBOPOTA TOMBKO JUIsl IPAHAYHEIX ceueHui y4actT-
xoB (puc. 4). OGWHHA yrom 3aKpy4MBaHMA MPaBOro TOpHA Bana OTHOCH-
TeNbHO JNEBOTO TOPUA paBeH airebpanyeckoil CyMMe yIJOB 3aKpy HBAHHA

110 y4acTKaM, T.e.

- 0
Ha 4eTBepTOM Y4acTKe @, = =0,0021 pax. =0,12".

amu Z q) Z ’ ‘

Sntopa ¢ = £ ) cTpOMTCS MOCTIENOBATEIBHO ¢ yIETOM 3HAKOB M,

HayHHAas ¢ JIEBOr'o TOpLa, rAe ¢ = 0.
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3aoaua C3
Jlns 3sagamnoOit cxeMyl Oanku (puc. 5) TpeByeTCs IOCTPOUTH IMOPY
MaKCHMAaNbHbIH
TIOEPEYHBIX CHJT U JIIIOPY H3rHOAIOMIMX MOMEHTOB, HaTH
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