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OBLUME CBEOEHUA

BrinosiHeHHEe KOHTPOJIBHON pabOThl CTyAEHTAMHU 3a04YHOU (POPMBI 00yUe-
HHUS SIBJISICTCS COCTABHOM YaCThIO y4eOHOTO Tpoliecca, akTUBHOUM GopMoii camo-
CTOSITENIbHON pabOTHI CTYIEHTOB.

[lenb KOHTPOIBHOUW PabOTHI COCTOUT B 3aKPEIJICHUH U YIIIyOJEHHHU TEO-
pEeTUYECKUX 3HAHUMN, NIPUOOPETEHHBIX CTYAEHTAMU B IIPOLECCE U3YUEHUS Kypca,
BbIPa0OTKE HABBIKOB CaMOCTOSITENIbHON pabOThl ¢ yueOHOM, cielnaabHON JUTe-
paTypou U CIpaBOYHBIMHU MaTepHUaaMHu.

HucnunnnHa «/lnHaMuKa U NPOYHOCTh METATypPTUYECKUX MAIIUH» U3Y-
4aeTcs OJMH TPUMECTP M 3aKaH4YuBaeTcs dk3aMeHOM. [lo naHHOW QuCHUILIMHE
MPEeTYCMOTPEHO BBIMIOJHEHUE OJHOW KOHTPOJIBHOW paboThl. B cocTraB KOH-
TPOJIBHOU pabOTHl BKJIIOUYEHBI IBE 3aaUH.

Kaxaplil cTyIeHT BBIIOMHSAECT UHANBHAYAIbHOE 3a1aHue. B pabote o0s3a-
TEJIbHO OCTaBJIATH MOJA A 3aMedyaHuil. Kaxgoe 3ajanue KOHTPOJIbHON paboTh
TOJKHO UMETH CBOM 3aroJIOBOK.

B navane 3amaun HEoOXOAMMO BBINIMCATh BCE JaHHbIE IS €€ pelleHHus,
B3AThIC U3 Ta0null 3aaanuii, cooTBeTcTBYOUUX ['OCTOB U cripaBOYHBIX TaOIUII.
VYcioBue 3a7a4y 3aNIUCHIBAETCS KPATKO.

Ortanbl pelleHus 3aJadyd MOCIEI0BAaTEIbHO HYMEPYIOTCS U O3arjaBiiMBa-
torcs. IlosicHeHusT NOJKHBI OBITh KPATKMMHU, HO JOCTATOYHBIMU JUI1 TIOHUMAaHUs
3aJ1a4u.

Pabora gomkHa ObITh HamucaHa YETKUM, Pa30O0PUYMBBIM MOYEPKOM, Ipa-
MOTHO M aKKYpPAaTHO.

KoHTposibHass paboTa BBINOIHAETCS B COOTBETCTBUM C TPEOOBAHUSAMHU
TUX METOJAUYECKUX YKa3aHUU.

Cnatp 3K3aMeH 1O Kypcy «JlMHaMMKa M NPOYHOCTh METAUIYPTUYECKHUX
MaIllH» CTYAEHT MOXET TOJbKO MOCIe 3alUThl KOHTPOJIbHON paboTHI.

1 UHAMBUAYAJIBHDBIE 3A0AHUA
K KOHTPOJIbHOU PABOTE

B konTponbpHOI paboTe mpenycMOTPEeHO ABa 3aJaHus: JABE 3ajauu (Ipumep
cM. B Tabn. 1.1). IlepBoe 3agaHue OTHOCUTCS K IEepBOMY MoAayiw «JluHamuka
METAJIypPruyeCKUX MallMH», a BTOPOE — KO BTOpoMy Moayito «IIpouyHocTs me-
TAJUIYPrH4E€CKUX MalIuH.



Tabauna 1.1 — Ilpumepsl 3ajaHuil K KOHTPOJIBHOM paboTe MO BapuaHTaM

3apaHue

BapuaHTt Ne1

1 3apgava. CoctaBuTb [BYXMACCOBYH) PACYETHYIO CXEMY MEXaHu3Ma posbraHra.
[puBOL ponuKa posbraHra BKNKYAET 3NeKTpoABUraTenb U OQHOCTYNEHYaTLIA LUIMHAPK-
Yeckui pegyktop. [lpuBedeHWe OCYLLECTBUTL K BpallaTeslbHOMY ABWKEHUIO Bana afek-
TpoasuUratens.

2 3apava. PaccuntaTb Ha YCTanoCTHYK NPOYHOCTb B CEYEHWUM LUENKN OMNOPHbIN Ba-
nok. MpuBoagHbIMK ABASKOTCS ONOPHble Banku. PacyéT BbINOMHUTL B BUAE OnpedeneHus
koadhpuumeHTa 3anaca NpoyHocTU. icxodHble AaHHble: cuna npokatku — 1MH; MOMeHT
npokatku (Ha AByx Bankax) — 200 kKH-M; paccTosiHMe Mexzy NOALUMMHUKOBLIMKA Onopamm
L=600 mm; gnuHa 6oukn /=200 mm; guametp wenkn d=250 Mm; npeden npoOYHOCTY
65=850 H/MM2; koadpdomumenTbl: k,=2,45; k.=2,25; $=0,80; £,=0,62; £.=0,54, [n]=1,2

BapuaHT N2

1 3apgava. OnpeaenuTb MakcMManbHble HaNPsPKEHMS B Bane. cxodHble AaHHbIe:
M1=30kH-m; M2=-20kH-m; 11=1000kr-m2; 1;=200kr-m2; /=1 m; d=200mm; 6=0,015pag.

\ Ci2
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2 3apava. PaccuuTatb CBapHOE COedMHEHWe Ha BbIHOCNMBOCTL. CoeauHeHue
BCTbIK. WunpnHa nucta — 120 Mm, TonwmMHa NUCTOB — 6 MM. McxoaHble AaHHbIE: npeden
MPOYHOCTM OCHOBHOMO MeTanna =450 H/MM2, nepemeHHas Harpyska: Pmax=50 kH;
Pmin=-50 kH; koadpcpmumeHT koHueHTpaumm K,=1,9, [n]=1,6

1 3agaya. OnpegenuTb MakcUMarnbHble HanpshkeHns B Barnke. MicxodHble AaHHbIE:
P=10 kH; n=800 06/muH; /=1000 cm*; W=100 cm#; S= 1 kH; 8=0,002mm/H.

/l\ P

BapuaHTt Ne3

“Z b=2000 Mm__|
b=4000 mm

2 3apava. OnpegenuTb HanNpsKeHUs Npu yaape nagatoLlero rpysa maccoit 400 kr o
Bpyc nnowageto 1000 mm2 BeicoToi 0,5M. BbicoTa nageHus rpysa — 48 mm

BapuaHT Ne4

1 3apaya. CocTaBMTb BYXMACCOBYIO PACYETHYK CXEMY 3KCLEHTPUKOBBIX HOXHML,
BKMIOYAOLLErO SMEeKTpoaABUraTeNb, OAHOCTYNEHYATbIM PeayKTop, 3KCLEHTPUKOBLIA Ban,
NOABVKHbIA CYNMNOPT C HOXOM. [pnBedeHNEe OCYLLECTBUTL K BpallaTenbHOMY ABMXEHMIO
Bana aneKkTpoasurartens.

2 3apgava. Paccuutatb 6onToBoe coeanHeHne Ha BbIHOCIMBOCTb. OnacHbIM ceve-
HWEM SIBNSIETCA CEYEHUE MO BHYTPEHHEMY AnameTpy pesbbbl bonTa. McxoaHble AaHHbIe:
nnameTp onacHoro ceveHns d=40 mm; .1=280 H/mm2; cuna 3aTsxkn Psar=20 kH; koad-
(OULMEHT OCHOBHOM Harpysku x=0,3; koahduumeHTsl: K,=4; B=1; £,=0,7; BHELIHAA Ha-
rpyska P=450 kH; konnyectBo 601T0B z=8; k0adhuLMEHT 3anaca no amnnuTyae [na)=3,2;
ko3 MLMEHT 3anaca N0 MaKCUMarbHbIM HANPSHKEHUSM [Nmax]=1,5




Mpopomkexue Tabnuupl 1.1

3apaHue

BapuaHTt N5

2 3apaya. Onpenenutb MakcUManbHble HaNPsHKEHUS B Bane. McxodHble JaHHble:
M1=20kH-m; M2=—15kH-m; 11=5000kr-m2; 1,=1000kr-m2; /=2m; d=200mM; to=1 C.

L G0t

I

2 3apaya. AHanuTUYecku OnpedenuTb HanpshkeHus OT ygapa ChuTKa Maccon m,
KOTOPbI ABMraeTcs no posibraHry co ckopocTblo V, 0 pabounn Banok guametpom D

BapuaHT N26

1 3apava. CoctaBuUTb MHOTOMACCOBYH) PaCYETHYK CXeMy WHOMBMAYANbHOrO Mpi-
BOJa NPOKATHOro CTaHa, NpeAcTaBnstoLero cobon anekTpoasuraternb, peaykrop n pabo-
unit Banok. MNpueeaeHne ocyLecTBUTb K BpaLlaTenbHOMY ABMKEHUIO paboyero Banka.

2 3apava. Paccuutatb Ha yCTanoCTHYK NMPOYHOCTb B MPUBOLHOM XBOCTOBUKE pa-
Bounit Banok pesepcuBHOro ctaHa keapto 900 x0nogHOM mpokaTki nonockl. PacyéT Bbl-
NONMHUTL B BUAE OnpefeneHns KoahduumeHTa 3anaca NpoyHOCTU. VIcxoaHble OaHHbIe:
CyMMapHbIA MOMeHT npokaTkn — 30kH-M; anuHa 6ouku — 900 MM; npegen NpoYHOCTM Ma-
Tepuana B ceveHun xBocToBuka c=900 H/MMZ; KOS(hPUUMEHT KOHLEHTpaLMKN Hanpsixe-
HWI B MecCTe nepexofa Luenkn Banka B 6ouky k.=1,8; KoathhuLMeHT KayecTBa NoBEpPXHO-
ctn 3=0,8; macwwtabHble akTopbl: €,=0,6; NONAPHLIA MOMEHT COMPOTUBIIEHNS CEYEHNS
npuBogHoro xsocToBuka — 50-104 MM3; HOpMaTMBHOE 3HayeHWe KoddhduuUmMeHTa 3anaca
npoyHoct [n]=1,35

BapuaHTt Ne7

1 3apgava. Onpegenntb KO3MUUMEHT AnHaMUYHOCTU. icxoaHble AaHHble: P=8 kH,

n=100 06/MuH, S=0,4kH.

LA

rg 1=1000 MM

2 3apava. PaccunTath CBapHOE COeMHEHWe C (DNaHroBbIMK LWBAaMK Ha BbIHOCIU-
BOCTb. TOMLWIMHA CBAapuBaEMbIX NUCTOB — 4 MM, MPOTSHIKEHHOCTb CBAPHOMO yyacTka —
100 MM, KONM4ecTBO LUBOB — 2. Ha coeauHeHne enCTByeT pacTarmeatowas cuna P.

McxoaHble AaHHble: npeden NPoYHOCTM OCHOBHOMO MeTanna cs=450 H/MmZ; makcu-
MarnbHoe cpesatolee ycunue Pmax=26 kH; MMHUManbHOe cpesatowlee yeunue Pmin=5 kH;
9h(PeKTUBHLIN KO3 PULMEHT KOHUeHTpauun K .=2,7; koadbduumeHT 3anaca npoyHOCTY

nj=1,7
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opomkeHue Tabnuupl 1.1

3apaHue

BapuasT Ne8

1 3apgava. CoCTaBUTb TPEXMACCOBYK) PaCYETHYI0 CxeMy npueofa paboueit Knetw
[yo MNpoKaTHOro cTaHa. lpuBeeHne OCyLLECTBUTL K BpallaTerbHOMY ABVXEHWIO Bana

QneKTpoaBuraTens.
2 3apava. PaccunTatb CBapHOE COEMHEHWE Ha BbIHOCIMBOCTb.
1 1A Q  AA
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cxoaHble AaHHble: npeaen NPOYHOCTI OCHOBHOMO MeTanna cs=450 H/Mm2Z; narnbatoas
Harpy3ka: Qmax=6 kH; Qmin=2 kH; pacTsarusatowiee ycunue P=1 kH; achdekTrBHbIN KO-
OUUMEHT KoHUEeHTpauumn Kt=1,9; koathduumeHT 3anaca npodHoctu [n]=1,5

BapuanT N9

1 3apayva. CocTaBUTb ABYXMACCOBYI paCyYeTHYH CXeMy NpuBoda AMCKOBbIX MHOrO-
NapHbIX HOXHML, [prBEaEHNE OCYLECTBUTL K BpaLlaTelbHOMY ABWKEHMIO Bana 3MnekTpo-
nBuUraTens.

2 3apayva. PaccuntaTb CBapHOE COEAMHEHNE HaA BbIHOCIMBOCTb.

MM

5

cxoaHble OaHHble: Npeaen NPOYHOCTM OCHOBHOMO MeTanna os=450 H/MMZ; nepemeHHast
Harpyska: Pmax=12 kH; Pmin=-12 kH; adeKTMBHbIN KOIhPUUMEHT KOHLIEHTPALMM
Ks=1,9; koadhduumeHT 3anaca npoyHoct [n]=1,6

BapuanTt N210

1 3apaya. CocTaBuUTb ABYXMACCOBYK pacyeTHY0 Cxemy npueoda neTtyunx bapa-
BaHHbIX HOXHWL,. [puBEAEHNe OCYLLECTBUTL K BpaLlaTeNlbHOMY ABVKEHUIO Bana 3NeKTpo-
nBuUraTens.

2 3apayva. Paccymtatb 6onTOoBOE COEAMHEHWE HA BbIHOCIMBOCTL B OMACHOM ceye-
HUK. OnacHbIM CEYEHNEM SBNSIETCS CEYEHWE MO BHYTPEHHEMY AnameTpy pesbbbl 6onTa.
PacyéT Ha BbIHOCNMBOCTb BbINOMHUTL B BUAE ONPEAENeHns Koad- *PW
dmumeHTa 3anaca no amMmnmMTyae Na U MakCcUMarbHbIM HanpsKEHK-
SIM Nmax. VICXOHbIE AaHHbIE: AMAMETP onacHoro ceveHus d=24,4
MM; npeden BbIHOCNMBOCTU ¢-1=280 H/MMZ; cuna 3aTskkn Paar=20
kH; K03thhunLmMeHT 0CHOBHOW Harpysku ¢=0,3; adhpeKTUBHbIN KO-
(OULMEHT KoHUeHTpaumn K,=4; koadduumeHT nosepxHocTu 3=1;

~

MacLTabHbIn (hakTop £,=0,7; BHELWHAS Harpy3ka P=160 kH; konu- ] 74
4ecTBO 60NTOB Z=8; KOaPhULIMEHT 3anaca no amnauTyae [na]=3,2;
K03hPULMEHT 3anaca No MakcUMarnbHbIM HaNPSKEHNAM [Nmax]=1,5 Pixr

6




Mpopomkexue Tabnuupl 1.1

3apaHue

BapuaHT No11

1 3apaya. CocTaBUTb ABYXMACCOBYIO PACHETHYK CXEMY 3KCLEHTPUKOBBIX HOXHMLI.
[MpuBeaeHNe OCYLLECTBUTL K MOCTYNaTeNbHOMY ABMXEHWIO CynnopTa.

2 3apava. PaccuntaTb TONCTOCTEHHbLIA LMAUHAP Ha CTATUYECKYKD MPOYHOCTb. JK-
BMBANEHTHOE AEWCTBYIOLLEE HaMnpshKeHWe OnpefenuTb Mo TpeTbel TEopUU MPOYHOCTY.
Onpegenntb K03hULMEHT 3anaca. BbiNonHUTL OLEHKY MPOYHOCTMW.
cxopHble aanHble: ps=21 MMa; p«=5 Mlla; rs=60 Mm; r,=70 MM; npeaen Teky4ecTn mare-
prana unnuHapa =350 H/MM2; koathuuUMeHT 3anaca no npegeny Tekyvectu [ns]=2,5

BapwmaHT No12

1 3apava. OnpeaenuTb yron 3akpy4nBaH1s Bana ¢ OT kpyTsLero MomeHTa M.
=

M S = = M, =25 kHMm
<J I b)) = C
= = | ~
I I
= =
h=200mM | =350 MM | _
- [=2000 MM -

2 3apaya. PaccuntaTb TOHKOCTEHHbIN UWIMHAP Ha BbIHOCIIMBOCTb. OKBUBANIEHTHOE
NIeVCTBYIOLLEE HAMPSHKEHUE OnpesennTb No TPeTben Teopun NpoYHocTH. McxoaHble aak-
Hble: D=120 Mm; h=3 MM; pemax=6 MIa; pemin=2 Mla; npegen npoyHocT maTtepuana uu-
nuHapa ocs=450 H/MMZ; ahdeKTUBHBIN KO3P(ULMEHT KoHueHTpauun K.=1,8; y,=0,24;

KOah(pMLUMEHT 3anaca NpoYHoCTYH [n]=2




2 NPUMEPbDLI PELLEHMA 3A0AM

3amauya Ne 2.1
OnpenenuTs MaKCUMaIbHBIE HOPMATbHBIC HAMIPSHKEHUS B OaKe MOJ] IIPaBOM OMOPOH
(puc. 2.1), MakcuMaIbHBIN TPOTHO OAJKK M YaCTOTY, MPHU KOTOPOH HACTYIIUT PE30-
HAHC CUCTEMEI.

Viw yiu

1=5000 MM

1,=1000 MM

Pucynok 2.1 — Pacu€tHas cxema k 3agaue 2.1

Hcxoonvle oannvie:
P=5 xH; n=500 06/MuH; BpamarImecs 4acTu MPUBO/ia HE YpPaBHOBEIIICHBI, HA 0aJIKy
neficTByeT neHTpobexkHas cuna 500 H; MoMeHnT uuepuuy cedenns Ganku I=815 cm”;
MOMEHT COIIPOTHBICHHS cedeHnst W=82 cm.

Xoa peleHust

1 OtHOcuTeNnbHBIN TTporud O (MOJATIMBOCTH) B CEUCHHM OAJIKu B MECTE pac-
MOJIOKEHUSI MPUBOAA OMpeesercs no cnoco0y Bepemaruna oT €IMHUYHON CHUJIBI
(puc. 2.2).
l P=1

e

1000 mm

—

L

Pucynok 2.2 — PacuérHas cxema K ONpEeNeNeHHuI0 MOJAaTIMBOCTH o MeTtoay Bepe-
1aruHa

[Iporu6 moj npaBoii onopoi
Qy 1 (1,12 Ll 2 j 1 »
d= ¢ = —b+==—1 |=—150+])) =
2Bl 131(232 5 312 )73 20
=1/(3-2,1-105-815-104)-10002(5000+1000)=0,0012MM/H,

rae () — mwiomaas rpy30Bou omopsl; E — Moayns ynpyroctu Marepuana; y. — KOop-

JIMHATA [IEHTPa TSAKECTU TPy30BOH SITIOPHI.
2 Yactora COOCTBEHHBIX KOJI€OAHMIT CUCTEMBI C OJTHOU CTEIIEHBIO CBOOOIBI

3
p=voim= |- [&_ [ O8LI0T 5 1
md  \P5  \5000-0,0012

3 3aKOH M3MEHEHUS BO3MYILAOIIEH CHJIBI —




S(t) =S cos (¢t),
IJIe YaCTOTa BBIHYXJACHHBIX KOJEOaHUI
o=nn/30=m-500/30=52c".
4 KoapdpunueHT TMHAMUYIHOCTH
1 1
Koy = - =245,
A0 0 1-40%/522
5 MakcuMallbHBIM JTMHAMUYECKUW mporud mpaBoro KoHIA Oaiku (mpH
cos(pt)=1)
Nmax = S8K 1 =500-0,0012-2,45 = 1,47 mwm.
6 MakcumaabHbIN MTOTHBIN TPOrud MpaBoro KoHia 6aiku
II — A4 — A4 — —
AL =N Ay = A + P8 =147 +5000-0,0012 = 7,47 mm.

7 HanpsikeHust OT TMHAMAYECKUX Harpy30K Mo/ MIpaBoi omopoi 0anku

o1 = Myarg /W = (SK gt )y w = 2222821000 _ 14 1.
82-10
8 HanpspxkeHus: OT MOJHOM HArpy3Ku MOJ IPaBoid OMOpoi Oanku
O =0 +O0cr =0J] +P'—11 =149+ 2000- 10300 =759 H/mm?.
w 82-10

9 Pe3onaHC cucTeMbl HACTYMUT TOTJA, KOTJIa YaCTOTa BBIHYKICHHBIX KoyieOa-
HUM OyJleT paBHA YaCTOTE€ COOCTBEHHBIX KOJIEOAHUM CUCTEMBI, TO €CTh pu ¢=p. [Ipu
ATOM YHCII0 00OPOTOB AIIEKTPOIBUTATENS COCTABUT:

30p _30-40

T T
3amauya Ne 2.2
OnpenenuTh MakCUMalbHbIE HANPSKEHUSI B Baje JUIsl IBYXMAacCOBOUM CHUCTEMBI, CO-
BEpIIAIOIICH BpalarelbHoe ABIKEHUE (puc. 2.3) Mpu MTHOBEHHOM IPUIIOKEHUU
MOMEHTa TEXHOJIOTUYECKOTO COMTPOTUBIICHUSI.

CE=—=—=00

I,
Pucynok 2.3 — Pacu€THas cxema k 3ajgaye 2.2 u 2.3
Hcxoonwvie oannwie:
M1=30 kH-M; M2=-20 kH-m; [1=10000 xr-m2; 12=4000 kr-m2; 1=2 m; d=200 mm.
Xo/ pemieHus
1 3HavyeHWe CTaTUYECKOro (aMILIUTYIHOTO) MOMEHTAa TEXHOJIOTMYECKOTO CO-
MPOTHUBJICHHUS:

ng, = 382 00/MuH.




. Ile + 12M1 _ 10000-20+4000-30
I +1, 10000 + 4000

2 JlAs 3afaHHBIX HaAyalbHBIX YCIOBUM JBMXKEHHSI CHCTEMbI, @ HMEHHO:
t=0,Mip =0,dM, /dt =0 — ypaBHEHHE I ONpENEICHUS MOMEHTA TEXHOJIOTHYE-

M, =22.86 kH-Mm.

CKOTO COTPOTHBJIEHHs OyneT uMmeTh BuA Mjy =M, (I—-cospt), oTkyma mpu
cos pt =—1 MakcUMalbHOE 3HAaYEHUE MOMEHTA TEXHOJOTHYECKOIO COINPOTHUBIECHUS
Gyner paBHO: M, = M, (1—(~1))=2M, , To ecTh KOIPOUIMEHT IMHAMUIHOCTH
K =Miozmax/Ma=2M, /M, =2.

3 MakcumalbHOE 3Hau€HHE MOMEHTa TEXHOJIOTMYECKOIO0 CONPOTUBIICHMUS,
BO3HUKAIOLIETO B YIPYIOi CBS3U CUCTEMBI (Bale),

M2 max = KjiM, = 222,86 = 45,72 «Hom

4 MakcruMallbHbIE HAIPSDKEHUS B Bajle

oy = 2max _ 2 TUIO00 56 57106 1y /02 228 57 H /et

02d>  0,2.0,2°

3agaua Ne 2.3
OnpenenuTh MaKCHUMaJIbHBIC HAINPSOKEHUS B BaJie IS JBYXMAacCOBOM CHUCTEMBI, CO-
BEpLIAIOLIEN BpallaTesbHOE ABMKEHUE (CM. puc. 2.3).
Hcxoonwie oannvie:
M;=30 kH-M; My=-20 xH-m; [;=10000 kr-m* 1,=4000 xr-m* [=2 m; d=200 mm,
to=1 c.

Xox pemieHust
1 3HaueHHne CTaTUYECKOro (aMIUIUTYHOI0) MOMEHTA TEXHOJOTHYECKOTO CO-

IPOTHUBJICHHUS:
. My +1HMy _ 1000020+ 4000-30 22,86 kM.
I +1, 10000 + 4000

2 Koaunment xEctkocTu Baja

5 5
C:Glp:0,82 107-25,13-10 :0’1030.109H-MM/pa;[:103KH-M/paI[,

1 2000
4 4
rne Ip = md _I 200 :25,13-105 MMt — MOJISIPHBIA MOMEHT WHEPIUMU CECUCHUS
32 2000
5
Baa; G = E = 2110 = 0,82-105 H/mm? — MOJIyJIb YIPYTOCTH BTOPOT'O PO-

2(1+p) 2(1+03)
na s crany; E — Moyns ynpyroctu nepBoro poaa; | — koagdunuent Ilyaccona.
3 YacroTa COOCTBEHHBIX KOJICOAHHI CHCTEMBI

be i+l :\/103.1031000%4000:6’00_1‘
I, 1, 10000 - 4000

4 KoadpunueHT TMHAMIUYIHOCTH

10



sin A 1 sin 1t 0,956 — 1,046,
A 10,956
rne A=ty/T=typ/2n=1-6/2n=0,956 — BcnomoraTenpHbIil TapaMeTP.

KZ{ =M12max/Ma:1+

S5 MakcumanbHOE€ 3HAYEHHE MOMEHTA TEXHOJOTMYECKOIO COIMPOTHUBIIEHHS,
BO3HUKAIOIIETO B YIIPYTOM CBSA3U CUCTEMBI (BaJie),
M2 max = KI[Ma =1,046-22,86=2391 xH-m.
6 MakcumasbHbIE HaNPSOKCHUS B BaJe

v = Mizmax 23911000000 406 112 — 14,04 1/ um2.

02d> 02023
3amaya Ne 2.4
Onpenenuth TMHAMHUYECKHNE HATPY3KH B BaJle MEXaHW3Ma, UMEIOIIETO PaJIuaIbHbBIN
3a30p 0. MexaHu3Mm IpHBEACH K ABYXMAacCOBOW pacueTHO cxeme (puc. 2.4). Ompe-
JCNNTh BETHUMHY JEHCTBYIOIINUX HAMPSHKEHUH.

Ci2
P ﬂ — 1] 0 — O (};4 2
M+ U M,

I1 Iz
Pucynok 2.4 — Pacu€THas cxema k 3anaye 2.4

Hcxoonvie oannvie:
3aKOHBI U3MEHEHHS BHELIHUX HAIPY30K: Ml(t): const; Mz(t): const; M;=30 xH-m;

M,=-20 kH-m; I;=10000 KI"Mz; 1,=4000 KF-MZ; nuametp Basa d=200 MM, JyirHA Basia
=2 M; BeTMuMHa NPUBEAECHHOIO paJualibHOTO 3a30pa 0=0,03 pan.
Xoa peleHus

1 3HaueHHe CTaTUYECKOro (aMIUIMTYJTHOI0) MOMEHTa TEXHOJOTMYECKOro CO-
POTUBJICHHUS:
M. — Ile + Ile _ 10000-20+4000-30

e I, +1, 10000 + 4000
2 KoapdunmeHnt xEcTKOCTH Baja

._Glp_ 0,82-10° -25,13-10°

=22.86 kH-Mm.

=0,1030-10”H - Mm/pax = 103 xH - M/ pan,

| 2000
4 4
rie Ip — nd _n 200 :25,13-105 MM® — MOJISIPHBI MOMEHT WHEPLUU CEUCHUS
32 2000
5
Bana; G = E_ 2110 = 0,82-105 H/mm? — MOAYJIb YIIPYTOCTH BTOPOIO PO-

2(1+u) 2(1+0,3)
na s ctain; E — Moaysbs yrpyroctu nepBoro poja; | — koadduruent Ilyaccona.
3 Yactora COOCTBEHHBIX KOJIEOAHUI CUCTEMBI

be i+ :\/103_10310000+4000:6’0(:_1.
I, 1, 10000 - 4000
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4 VYrnoBasi CKOPOCTh K KOHITY BEIOOPKH 3a30pa

o 2M19—\/2'30'103'0’03—0135c1
07 10000 ’ '

5 KoadduimeHT TMHAMUYHOCTH:

2
K1 =Migmax /Ma =14 [T+ 0% | =14 1+(Mj=2,28.
M, p 22,866

6 MaxkcuManpHOE 3HAYEHHE MOMEHTA TEXHOJOTMYECKOIO CONpPOTUBICHUS,
BO3ZHMKAIOILIETO B YIIPYTOM CBSA3U CUCTEMBI (BaJIE),
Mi2max = KM, =2,28-22,86 =52,12 xH-m.

7 MakcumanbHbIE HAIIPS)KEHUS B BaJIE

3
Tinax = Mlzmgx 2212 103 =32,6-10% H/m? =32,6 H/mMm? .
0,2d 0,2-0,2
3agauya Ne 2.5
OnpenenuTe HaOpsLDKEHUS MPU yAape B MEXaHM4YecKoul cucteMe (puc.2.5). Maccoi

Oayiku TpeHeOpeyb.

—

P=1000 H

LA

é\ E A -A
? =10 MM
% L—A é@ _b=2tOO MM E

1,=1000 mm

50 MM

h=

[=2000 MM

Pucynok 2.5 — PacuétHas cxema k 3agaue 2.5
Xoa peleHust

1 Ompenensem mapameTpsl cedeHus: Oanku. [Ipumem 3a Havano orcuéra u-
HUIO, TPOXOJIANLYIO YEPE3 LIEHTP TSXKECTH NMpsAMOoyroiabHuKa pazMepamu 200x10 mMm.
Torna BepTUKambHas KOOpAWHATA IIEHTPA TSHKECTH (DUTYPHI OYIET paBHA
y 2S¢y btO+(h-t)2t((h—-t)/2+1t/2) _

Y bt+(h—t)2t
~0+(150-10)-2-10-(140/2+10/2)
200-10+(150-10)-2-10

MoMEeHT HHEpIUH CeueHus OaKu

=43,75 mm.
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3

A
I= Z(Ii + aizFi): % + yczbt + —t(hut) +

10-140°

2 2

(E_i-yc)z(h—t)ztz

©200-10°

+43,75%.200-10 + +(75-5-43,75)>-140-2-10 =

=806-10% Mm* =806 cm?.

MomeHT COIIPOTUBJICHHA CCUCHUS Oanku

W=1/y, . =1/(h-t/2-y,)=806/(15-0,5-4,375)=79,61 cm".
2 ITporu6 nocepenune 0Ky OT CTATUYECKOTO AEHCTBUS CUJTBI P

3 3
- PP 1000-52000 1575w,

48E1 48-2,1-10°-806-10
3 Koaddunuent tTuHaMUIHOCTH

K,=1+ 1+&:1+ 1+@:9,029.
A, 1,575

4 HanOonpmnii n3rudaroniuii MOMEHT OT CTaTUYECKOTO IEUCTBUS CHIIBLI P
M=P/2-1/2=1000/2-2/2 =500 H-m.

5 MakcuManbHbIe HOPMAJIbHBIE HAMPSHKEHUS OT CTATUYECKOTO IEMCTBUS CUIIBI

P:
6., =M/W =500-107/79,61-10° = 6,28 H/mm>.

6 MakcuMaJibHBIE HOPpMAJIbHBIC HAIIPAXKCHHUA OT AWHAMHYCCKOI'O I[CﬁCTBPIH
cuibl P

6 =0 K, = 6,289,029 =56,7 H/mm>.

3amaua Ne 2.6
OnpenenuTh HANPSHKEHUS IPU yJape B MEXaHUYECKOU cucteme (cMm. puc.2.5) ¢ yué-
TOM MAacChl CHCTEMBI.

Xoa peleHus

[TyHkThI 1, 2 BBINOJHSIIOTCS aHAJIOTUYHO MPEAbIAYLIEH 3a1a4e.

3 Macca Ganku
m=[bt+(h—t)2t ]Ip=[0,2-0,01+(0,15-0,01)2-0,01]2-7800 = 75 xr..
Bec 6anku Q=mg=75 9,81=735 H.

4 KoapdunueHT TMHAMUYIHOCTH

KH:1+\/1+ 2h

2-50
=1+ _[1+ =791,
A [1+B(Q/P)] 1,575[1+17/35-735/1000]
rae B=17/35 — koappuumeHT npuBeIeHUS MacChl JIJIsl U3THOAIOIEro yaapa moce-

penanHe OaKw.
5 HauOonpmmii n3ru0aronmii MOMEHT OT CTATUYECKOTO A€HCTBUSA CUJIBI P

M=P/2-1/2=1000/2-2000/2 =500 H-m.

6 MakcuManbHbIE HOPMAJIBHBIE HAIIPSKEHUS OT CTATUYECKOTO JEHCTBHSI CHIIBI
P

13



Gor =(M+Q/1:1/2-1/4)/W=(M+Q-1/8)/W =
= (500-10° +735-2000/8)/79,61-10° = 8,59 H/mm".

7 MakcumanabHble HOPMAaJlbHbIE HANPSHKEHUS OT JMHAMMHYECKOTO JIEUCTBUS
cuiinl P

6= 0K, =8,59-7,91=67,9 H/mm?.

3agaua Ne 2.7
OnpenenuTh HanpsHKEHUS NPU yJlape B MeXaHU4yecKoil cucrteme (puc.2.6) ¢ yuétom
HaJIMYUs MPYKUHBI IO IPaBOi omopoit 0anku ¢ xEctkocTthio 300 H/MmM.

T

P=1000 H

LA

ééa A

,=1000 MM _ @%

1=2000 MM

h=50 MM

AMA
VWY

PucyHnok 2.6 — PacuéTHas cxema k 3anaye 2.7
Xox pemeHust
[TyHkT | BBIMOMHSAETCS aHAJIOTHYHO 3a7a4e 2.5.
2 Tlporu6 mocepeanHe 6ATKM OT CTATUYECKOTO JIEHCTBHS CHIIBI P

__PI' P __ 1000-2000° 1000
“ 48E1 4c 48-2,1-10°-806-10* 4-300
3 KoadduipeHT TMHAMUYHOCTH

K, =1+ 1+£:1+ 1+@:7,52.
A 2,41

4 HanOonpmnii n3ru0aromi MOMEHT OT CTATUYECKOTO JIEUCTBUS CUIbI P

M=P/2-1/2=1000/2-2000/2 =500 H-m.
5 MakcuManpHble HOPMAJIBHBIE HAIIPSKEHUS OT CTATUYECKOTO JEHCTBUS CHIIBI

=241 mMm.

P
6., =M/W =500-10°/79,61-10° = 6,28 H/mm>.

6 HopmasibHble HAaPSIAKEHUS OT TUHAMUYECKOTO JEUCTBUS CUITbI P
6=06,K, =628-7,52=47,2 H/mm>.
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