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PACYET KOHCTPYKIIMHU KY30BA TPAHCIIOPTHOI'O
CPEJICTBA HA ITPOYHOCTDH

Emuenko K.B., Prionnckas T.A., Illanosajios P.I'.
(kageopa mexanuxu, TTH FODY, 2. Tazanpoe, Poccus)

[Ipu pacdyere KOHCTPYKIMHM TPAHCIOPTHBIX CPEACTB O0S3aTENBHO MPOU3BOIATCS
pacyeTbl Ha IPOYHOCTD, )KECTKOCTh U YCTOHYMBOCTb. ITO BaXKHO C MO3UIMI 00ecieyeHns KaKk
0€30MaCHOCTH, TaK ¥ KOM(OPTa ABIKEHHUS.

[TpouHOCTHO¥ pacdeT HEeBO3MOXKEH Oe3 onpenenieHns: koopauHat nentpa tsokectd (L[T),
KOTOpBIE yOOOHO ompenensTh Trpaduuecku. s 3Toro Ha Oymare B KIETKY WIH
MUJIJIIMETPOBKE B BHIOPAaHHOM MacIiTabe BBIYEPUMBACTCS CXeMa aBTOMOOMIIS, Ha KOTOPOii
MIPOPUCOBBIBACTCA KOMIIOHOBKA M HAHOCSTCS TOYKH, COOTBETCTBYIOIIME IIEHTPAM TSXKECTU
BCEX OCHOBHBIX y370B (puc. 1). Jlanee 3anonnsiercs Tabnuna 1, B KOTOpOil mocienoBaTeIbHO
B KaXIOM rpade yKa3plBalOTCS COOTBETCTBYIOIIME TOYKaM Y3ibl, MX Bec (Macca) H
KoopanHaTa X — paccTosHHE J0 HYJEBOW OTMETKH 0 OCH MalluMHbI. Bec Ky30Ba W pambl
pacrpeestoTcs Mo JJIMHE TOCTaTOYHO PAaBHOMEPHO.

Koopaunata LT wmammnabl ompexaesnsieTcss U3 oOmield CyMMBbl NPOU3BEICHUN Beca
KaXJI0TO y3Jla Ha COOCTBEHHYIO KOOpAMHATY, JICJICHHOW Ha MOJHBINA Bec aBromoOmis. s
HAILIETO CITyYast:

Xir=(ZGiX)/(2G)=105489/602=170 cx,

rae Gj - Bec oTAenpHOro y3mna, Xj - KOOpAWHATa OTAENBHOro y3ia, Xyt - koopauHara LT
MalIUHBbI.

W3 cxeMbl M COOTBETCTBYIOUICH €l TaOMuIbl HETPYIHO ONPENENUTh paclpeieieHue
Harpy3ku 1o ocsm. Tak, OTHOCUTENBHO 3aJHEH OCH:

2 Gi(Xo—Xur ) = Go1(Xoz—Xo1),

rae Xop - KoopauHaTa 3agHe ocH, Xp1 - KoopauHaTa mepemHeil ocu, Goi - Harpyska Ha
MEPETHIOIO OCh.
Torna
G01:EGi(on—XHT)/(on—X()l):602(242—175)/(242—45):218 KI'C.

CoOTBETCTBEHHO Harpy3ka Ha 3a/IHIOI0 OCb COCTaBUT
Go2 = £Gi—Gop1= 602-218 = 384 krc.

[Ipy TPOYHOCTHOM pacyere pambl aBTOMOOMWJIS TNPUMEHSIETCS TaK Ha3bIBaeMBbIi
JUHAMHAYeCKHi K03(p(DULIMEHT, YUUTHIBAIOLINI MEeperpy3Kd, BO3ZHUKAIOIINE B MOMEHT Hae3/a
Ha HEPOBHOCTU JOporu. OOBIYHO TakoW KOA(PQPUIMEHT NMPUHUMAIOT paBHBIM 1,75, XoTs y
aBTOMOOWJICH TOBBINICHHON MPOXOJUMOCTH OH MOXET OBITh ¥ BhIIE. BenmnunHa
nuHamudeckoi Harpysku P=1,75G. CymmapHoe 3HAaYeHHE pPacueTHOW HArpy3Kd Ha pamy
pasno 410 krc, a koopaunara LT 6e3 yuera Beca paMbl U IOJBECKH COCTABHUT:
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X' r=2(GiX;)/2Gi=78858/410=185 cm.
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Puc. 1
Tabnuma 1
Ne VY3en Harpyska Ha aBTOMOOMIIb Harpyska Ha pamy
Bec G, | X, cMm GX |BecG,| GX |[p=1,75GkI¢c
kl'c kl'c

1 | PyneBoii pexykrop 3 33,5 100 3 100 5,25
2 | Ilepennuii moct 48 37,5 | 1800
3 | Akkymynarop 40 51,5 | 2060 40 | 2060 70
4 | Koneco (2 mit.) 23 45,5 1046
5 | Kamot 8 50,5 404 8 404 14
6 | PyneBas xononka 7 87,0 609 7 609 12,25
7 | Bonurenp 70 | 1315 | 9205 70 9205 122,5
8 | OcBelieHye KpBILIIH 18 | 1325 | 2385 18 2385 31,5
9 | Cunenus 10 | 150,5 | 1505 10 1505 17,5
10 | AKKyMyIATOPBI 80 | 199,6 | 15968 80 | 15968 140
11| ITnomazaka rp. 32 | 2350 | 7520 32 7520 56
12 | Koneco (2 mT.) 23 | 2416 | 5543
13| KIIIT + moxBecka 77 | 240,0 | 18480 37 8880 64,8
14 | bnok nurateneit 65 | 246,5 | 18942 65 | 18942 113,8
15| Axkymynsrop 40 | 282,5| 11280 40 | 11280 70
16 | Pama 58 149 8642
17 | Ky3oB + - - + + +

Cymma 602+ — 105489+ | 410+ |78858+ 721+
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Harpy3ka Ha mepeiHIO OCh ONpENeNseTcss aHAIOTUYHO PacyeTy, MPUBEICHHOMY IO
crenytoei gpopmye.

R01=ZP(on—le)/(on—Xm):721(242—185)/(242—45):206 KIC.
CoOTBETCTBEHHO Ha 3a/IHIOI0 OCh IIPUXOJUTCS HArpy3ka
RQZZZP—Rol :721—206:511(KFC).

O6e narpysku Ro1 1 Roz mepeziatorest Ha 4eTbIpe MOMapHO PacIoioKEHHBIE TOTIepeUHbIe
TpyOBl paMbl dYepe3 mojaBeckw. Han OCHOBHOWM pamoil mMapajjenbHO €W YCTaHOBJICHBI
JOTIOJIHUTENIBHBIE JJIEMEHTBI, IEPEJAOIUe HArpy3Ky OT CHJIOBOI'O arperara, I1acCakKHpoB,
aKKyMYJIITOPOB, 3JIEMEHTOB YIIPABJICHUS HA T€ e CaMble TIONepeYHbIe TPYOHI.

IlepBasg Harpy3ka IOEHCTBYET IO OIIOPBI Ha IIOJBECKY, 3aTeM JCHCTBYET Harpyska,
pacCIOJIOKEHHAss MEXIy ABYMsS TOYKAMU OINOPBL Jlamee Mexay BTOPOM TOYKOM ONOpPBI U
TPETbEU PACIOJOKEHO MHOXKECTBO HArpy3ok. HaxomuM NEHTp TsKECTH 3TOM I'PYIIIbI
Harpy3oK I10 aHAJIOTUH, KaK TO JEJIaJIA BBIIIE!

XHTZZ(GiXi)/EGFlgl CM.

Jlasiee ocTanoch OMpeeNuTh HArpy3Ky, NEHCTBYIOMIYIO MOCTE TPEThEeH TOYKU OTOPHI.
Pa3noxkuB Kaxaplii U3 BECOB, JICHUCTBYIOLKME HA JBE TOYKH OINOPbI HAa COCTAaBIIAIOLIKUE,
MOJIyYUM, YTO MPOTHBOIIOJIOKHO HAMPaBIEHHBIC CHIIBI B3AMMHO UCKIIIOUAT JAPYT Apyra.

Haxoaum cuny F u3 ycinoBusi paBeHCTBa HYIIIO CYMMbl MOMEHTOB OTHOCHTEIIHHO TOUKH
b (puc. 2):

—205-5+200:(F-9)-1876-93+2285-70=0,
otkyna F=88 krc.

Omnopa U3ru0aronIMX MOMEHTOB CTPOUTCS 1O OCH OpJWHAT, IS Ce4YeHus A
n3rubaromuii  MOMEHT B Krc:cM cocrasutr. M,=0,55=2,5 krc-cMm, s ceueHus b
M§z=-20,5-5-20-79=-1826 krc-c™m, st ceuenus B Mp=41-70=2870 xrc-cMm.

B namem ciydae cedeHue JIOHKEPOHOB paMbl OJJUHAKOBOE - MPSIMOYTOJIbHAS CTajbHAas
Tpyba 60X40 MM c TomumHOM cteHku 2,5 mMM. [lostomy omacHeiM Oyner cedenue B,
COOTBETCTBYIOIIIEE MaKCUMaIbHOMY MOMeHTY Mp=2870 Kkrc-cm.

[TockonbKy U3rMO paMbl BOCIIPUHUMAETCS IBYMsS TPOJOJIBHBIMU JOHXKEPOHAMH, TO Ha
KOKABIA U3 HUX MPUIETCS JUIIb TOJOBHHA MOMeHTa. TakuMm o0pa3oM, HampspKeHue M3rubda
OyzeT paBHO: Gusr=Mmax/(2W)=2870/(2-7,8)=184 Kre/cM>.

Jlist 0OBIYHOM YTIIEPONUCTON cTanu 0e3 TepMOOOPaOOTKH JOMyCKaeMoe HalpshKEHUE
COCTaBIISICT

_ 2
[645r]=1500 kre/cm®.
COOTBETCTBEHHO 3aI1ac MPOYHOCTH:

N=[G5:]/C15r=1500/184=8,15.
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B niennom 3amac npoyHOCTH IOJDKEH OBITH HE MEeHee N=2.

Macca pambel «Hadanu» cocraBiser Bcero 40 kr, wiam npumepHo 7% ot
KOHCTPYKTUBHOM Macchl MalIMHbI. B mpuHIumne, ucxoas u3 OOJBIIOTO 3amaca MpOYHOCTH,
BO3MOKHO M JalibHEHIee CHIDKEHHE Beca, OJHAKO MpPU 3TOM HE cieayeT 3a0bIBaTh O
YKECTKOCTH METAJIOKOHCTPYKIIUH.
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Cmucox aurteparypsl: 1. Makapos E.I'. ComnpotuBieHune wmarepuasioB Ha 0ase
MathCad. CII6.: BXB-IlerepOypr, 2004. 2. ApramonoB M./l., WUnapuonos B.A., Mopun
M.M. OCHOBBI TEOPUH U KOHCTPYKLMHU aBTOMOOWIA. - M.: Mammunoctpoenue, 1974. — 288 c.;
u3nanue 2-e, nepepao.
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