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He3Baxaroun Ha BeWKY KifbKiCTb HOBUX MOAENei Bi3KiB, AKi 3'ABUAMCA Ha NPOCTOPI 3ani3HUYHOI Konit
1520 MM B OCTaHHE LecATUNITTA, NpobieMa HedoCTaTHLOT 3CYBHOT XOPCTKOCTI Bi3ka BAHTaXHOr0 BaroHa € Jo-
CWTb aKTyabHOIO i CbOroAHi. [laHa npobnema € HacnigKom cnpob 36eperTi AOCTaTHIO CTYNiHb YHidiKaLii HOBUX
Mogeneii BiskiB 3 Biskom mogeni 18-100. IMpu LpOMy 3HAYHO CMPOLLYETHCS MOPSLOK BMPOBA[XKEHHS HOBUX
Bi3KiB, € MOX/MBICTb MaKkCMManbHO BUKOPWUCTOBYBATW ICHYKOUY iH(pacTpyKTypy 06CMyroByBaHHS Ta PEMOHTY.
Ane e X Npu3BOAWTb [0 HaCMifyBaHHA HOBMMW KOHCTPYKLisMU 6araTbox (yHAaMeHTaNbHUX Hefonikis Biska
18-100. OfHMM 3 TaKuX KPUTUUYHUX HEJONIKIB € /i0ro Masa 38'A3aHiCTb B FOPU3OHTaIbHOMY MiaHi, Lo Npu3Bo-
OWTb [0 3HWKEHHA KPUTUYHOT LBMAKOCTI PyXy, MPUCKOPEHOr0 3HOCY AeTanell Ta By3NiB Bidka. BupilleHHAM Ljiel
npo6nemMu Moxke 6yTW BCTaHOBMEHHS LOMOMIXHOI pamm >KOpPCTKOCTi. MeTa gaHoi poboTn nonsrae B po3pobui
HOBOI KOHCTPYKLii [OMOMIXHOI paMu >OpPCTKOCTi An1a Biska Mogeni 18-100 3aans 36ibLUeHHs /Oro 3cyBHOT
YKOPCTKOCTI 3 METOHO MOKPALLEHHSA ANHAMIYHKX Ta PECYPCHUX MOKAa3HMKIB BAHTXKHUX BaroHIiB 3 TaKUMU Bi3Kamu.

[ns BupileHHs nocTaBneHWX 3afay BUKOPUCTOBYBANMCSA METOAM MaTeMaTUYHOrO MOAENOBaHHA, Teopil
KONMMBaHb, Teopii MPY>XHOCTi. Po3po6/1eHO BapiaHT JOMOMIXHOI pamm >XOpCTKOCTI MiXX 60KOBMHAMU 3 ypaxyBaH-
HSM MOX/IMBOCTI BCTaHOBNEHHS Ha Bi30K Mogeni 18-100 6e3 iCTOTHUX 3MiH 6a30BOi KOHCTPYKLiT BAHT&XXHOIO
BaroHa. BukoHaHo nigbip gisnko-mexaHiYHNX BNACTMBOCTENW MaTepianiB KOHCTPYKLIT AOMOMIKHOI pamu XOopcT-
KOCTi. BM3HaueHO HaBaHTaXXeHHs, L0 AitoTb Ha AOMOMiXKHY paMy Ans po3paxyHKy Ti MiLHOCTi. MposeaeHo po-
3paxyHKM1 Ta OTPYMAHO BESIMUYMHU HaMPYyXeHb, L0 BUHWKAOTb B KOHCTPYKLITT JONOMIXHOI pamm XXOpCTKOCTI npu
pyci BaroHa. BCTaHOBMEHO, L0 BMKOPUCTaHHS 3anporoHOBaHO! AOMOMIXHOI pamMu XXOPCTKOCTI 3 MPYXXHWUMK
noniypeTaHoBMMU BCTaBKaMy [03BOSE 36iNbLUNTY 3CYBHY XOPCTKICTb Biska Ha 0,5 MH/m.

3anponoHoBaHe YA0CKOHANIEHHS! KOHCTPYKLiT Biska mogeni 18-100 facTb MOX/MBICTb 36iMbLIMTM AOr0
3CYBHY XOPCTKICTb, L0 MOAIMWUTL AMHAMIYHI | eKcnyaTaLiiiHi NOKa3HWKY BaHTaXXHOTO BaroHa, 3MEHLUNTL 3HOC
ioro enemeHTIB. A BPaxoBYHUM MPOCTOTY KOHCTPYKLiT AOMOMDKHOI pamu, Ti BNPOBaPKEHHS MaTUMe 3HauHWiA
€KOHOMIYHWI edheKT.

KntoyoBi crnosa: BaHTa>KHui1 BaroH, Bi3oK, 3CyBHa )KOpCTKiCTb Bi3Ka BaHTa>KHOro BaroHy.

Although a large number of truck models have been put into service on the 1520 mm gage railways over
the past ten years, the problem of an insufficient shear stiffness of a freight car truck still remains topical. This
problem is a consequence of attempts to keep a sufficient degree of unification of new truck models with the 18-
100 truck because this greatly simplifies the introduction of new trucks and allows one to make the best use of the
existing maintenance and repair infrastructure. However, this also results in that new designs inherit many draw-
backs of the 18-100 truck. One of its critical drawbacks is a low connectedness in a horizontal plane, which re-
duces the critical speed and increases truck component wear. A solution to this problem may be an auxiliary stiff-
ening frame. This paper presents a new design of an auxiliary stiffening frame for the 18-100 truck. The design
increases the truck shear stiffness, thus improving freight car dynamic performance and service life.

Mathematical simulation, oscillation theory, and elasticity theory methods were used to design an auxiliary
stiffening frame installable between the 18-100 truck side frames without any significant changes in the freight
car basic design. The physical and mechanical properties of the auxiliary stiffening frame’s structural materials
were selected. Loads on the auxiliary stiffening frame were determined and then used in the calculation of the
stresses that develop therein in motion. It was found that the proposed auxiliary stiffening frame with resilient
polyurethane inserts increases the truck shear stiffness by 0.5 MN/m.

The proposed improved design of the 18-100 truck increases its shear stiffness, improves freight car dy-
namic and operational performance, and reduces truck component wear. Besides, the auxiliary stiffening frame is
simple in design. Because of this, its introduction will bring considerable economic benefits.

Keywords: freight car, truck, freight car truck shear stiffness.

Hes3Bakatoum Ha BENMKY KiflbKiCTb HOBUX MOAEeneli Bi3KiB, fKi 3'ABMAMCA Ha
NpPoCTOPi 3a1i3HMYHOT KoNiT 1520 MM B OCTaHHE AecATUniTT, npobnema HegocTaT-
HbOI 3CYBHOI >KOPCTKOCTI Bi3Ka BaHT&XHOr0 BaroHa € [OCWUTb aKTya/bHOM |
CbOrogHi. MaHa npobnema € Hacnigkom crnpo6 30eperTv AOCTaTHIO CTYMiHb
YHihikauil HoBMX mogenei Bi3KiB 3 BiskoM Mogeni 18-100. IMpy LUbOMY 3HAYHO
CMPOLLYETLCS NOPSLOK BMPOBaAXKEHHSA HOBUX BI3KiB, € MOX/MBICTb MaKCUMa/IbHO
BUKOPUCTOBYBATU iCHYIOUY iH(PACTPYKTYpYy 06CNYroByBaHHS i peMOHTY. OfHaK
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Lie XK MPM3BOAMTbL A0 Hac/ifyBaHHA HOBMMMW KOHCTPYKLISMM 6araTbox PyHAameH-
Ta/IbHUX Heponikis Biska 18-100.

TpboxeneMeHTHa KOHCTPYKLis pamu Bizka 18-100 Bonogie 6e3nepevyHumu ne-
peBaramvi Npu pyci BaHTaXXHUX BaroHiB No KoAii 3 BENMKUMUK HepiBHOCTAMU. [pu
CTBOPEHHI Bi3Ka i ioro mogepHisauii [1 — 3] Benuka yBara npuainsaeTbcs 3abesne-
YEeHHIO MiAPEeCOPIOBAHHA i raCiHHA KOMBaHb Y BEPTUKa/IbHOMY Hanpamky. OfHak
KOMMN/IEKCHMIA Niaxig A0 BUO6OPY ropu3oHTasIbHOT XXOPCTKOCTI Bi3ka OyB BiACYTHIl,
X0o4a eMnipuyHo 6YNno BCTAHOBMEHO, LLO XOAOBI SKOCTi 3HAYHO MNOAIMLWYHOTHCA
npu NigBULLEHHI 3B'A3aHOCTI BiYHMX pam.

OfHUM 3 KPUTUYHMX HEeAONIKiB KOHCTPYKLIT Biska Mmogeni 18-100 € /ioro mana
3B'A3aHICTb B rOPM30OHTa/IbHOMY MnaHi (a, OTKe, i Mana 3CyBHa YOPCTKICTb), L0
NpU3BOAUTL O TakKMUX SBULL, K 3abiraHHs 6i4YHMX pam, nepekic KonicHMX nap i
T. M., WO, B CBOI Yepry, NPU3BOAUTb L0 3HWXKEHHSA KPUTWUYHOT LUBUAKOCTI pyXY,
MPUCKOPEHOr0 3HOCY Nap TepTa Y (PPUKLIHIA cUCTEMI raciHHA KonvBaHb, napi
«KONeco—peinKa», B 6YKCOBOMY BY3/i.

Y HOBMX MOAENSX Bi3KiB NiABULLEHHS 3CYBHOI XXOPCTKOCTI JOCAral0Tb TaKUMU
wnaxamu. Y Bi3ky 18-7020 BcTaHOB/EHI OYKCOBI afgantepu, siKi 3ab6e3nevyoTb
MeHLUI, Y NOPIBHAHHI 3i CTaHAAPTHUM KOPNycoM OYKCK, 3a30pn MiX aganTepoM i
6YyKCOBMM NPOpPI3oM BiYHOT pamn. 3MEHLLEHHS 3a30piB B OYKCOBOMY BY3/i Npus-
BOAMTb [0 3HVKEHHS BEIMUYMHIN MaKCUMa/IbHO MOX/IMBOIO 3abiraHHs 6iYHUX pam
Bi3ka. Take pilleHHs He 36i/bLUye 3CYBHY XXOPCTKICTb Bi3ka B LliIOMY, OfHaK A03-
BONSIE B MEBHIN Mipi 3HU3UTMW LIKIAAMBWUIA BNANB Ha €NEMEHTU Bi3Ka, BUK/IMKaHWUIA
NnepeKoCcoM KOMiCHMX nap B pami Biska [4]. Y Bi3Ky mogeni 18-4129 3acTocoBaHi
6inbll NPOrpecuBHI KOHCTPYKTMBHI piweHHsa [5]. 3HauHii nepepobui niggascs
OyKcoBuMiA By30/1. TYT BMKOPWCTOBYKOTHCA KAaceTHI MiALMMHMKKM, MOCafpKeHi Ha
Bicb. CTMKOBKA KOMICHOT napu i G6i4HOT pamMu 3AIMACHIOETLCS Yepe3 MpPY>KHO-
meTaneBuii 6e33asopHuii aganTtep. KonicHa napa Mae MOX/AMBICTb 3MilLaTMCA
BiZIHOCHO GiYHOT paMK 3a paxyHOK AethopMalii Npy>XHOro enemeHTa. a4 nonepe-
[DKEHHS 3abiraHHa 6i4HMX pam B AaHiil MoAeni Bi3ka BUKOPUCTOBYETLCS CMCTEMA
[liaroHanbHUX 3B'A3KiB MiXK B6i4HMMM pamamn. Becb KOMMNEKC BUKOPUCTaHMX KOH-
CTPYKTUBHUX PilLeHb J03BOIMB 3HAYHO MIABULLMTI 3CYBHY XOPCTKICTb Bi3Ka, OA-
HaK Lle BMMarano iCTOTHOI 3MiHM BCiX €NeMeHTIB Bi3ka. Y Bi3Ky mogeni 18-9836
(Motion Control) 36inbLeHHS 3CYBHOI YXOPCTKOCTI 34iACHEHO 3MiHOK CMocoby
34/ieHyBaHHA Mi>K GIYHMMMK pamamu | HalpeCoOpPHOK 6anKor. Y AaHiil mogeni Ta-
KOX BVMKOPWCTaHWN KOMMNEKC 3aX0f4iB LLL0AO 36iMbLUEHHS 3CYBHOI XOPCTKOCTI. Y
6YKCOBOMY BY3/i BUKOPUCTOBYIOTLCS CreLianibHi agantepu 3 Npy>KHOH BCTaBKOO
[6], aKi 3a6e3neyytoTb 3MeHLLEHI 3a30pyu MK OYKCOBMM afanTepom i Npopi3om
6i4HOT pamn. 3MIHEHO KOHCTPYKLiO KAMHIB B KNMHOBIV CUCTEMI raciHHS Konu-
BaHb [7], WO A03BOAMMO NOAINWNUTM e(eKTUBHICTL POBOTM CUCTEMU TFacCiHHA KO-
NMBaHb i NiABMLLMMO 3CYBHY XOPCTKICTb Bi3Ka.

PO3rnsHYTI BULLE KOHCTPYKTUBHI NigXOAM, SIKi BUKOPUCTOBYKOTLCS Ha TPbOXe-
NEMEHTHMX Bi3Kax [ns 30i/IbLUEHHS 3CYBHOT XXOPCTKOCTI, He MOXYTb OyTW Ge3noce-
pefHbO BMKOPUCTaHI Y Bi3Ky mogeni 18-100, ToMy LU0 BMMaratoTb iCTOTHOI 3MiHU
KOHCTPYKL,iT OCHOBHUX HECYUMX e/IEMEHTIB — HaApeCcopHOT 6anku i 6iYHUX pam.

Ha BepxHix mosicax 6i4HMX pam po3TalloBaHi creljianbHi KPOHLUTEHN, Npu-
3HaYeHi 4N KpinieHHa CMCTEMM rasibMOBOT BaXKifIbHOT Nepeaadi Ta 6as1040K aBTo-
pexxnma. Lii KpOHLWTeHN € MailoHaBaHTaXKEHUMU eneMeHTaMy BiYHOT pamu i Mo-
XYTb BYTW PO3rNsSHYTI B AKOCTi TOYOK ANS KPiMAeHHs KOHCTPYKLUIT, Sika 403BOSINTb
30iNbLUNTM 3CYBHY XOPCTKICTb Bi3ka mogeni 18-100. Taky KOHCTPYKLit0 MOXHa
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BUKOHATW Y BUrNsAAI AONOMIXHOT paMu >KOPCTKOCTI, fiKa 3B'sXe OiYHi pamu i,
BiAMOBIAHO, NiABULLNTL 3CYBHY XXOPCTKICTb.

Ha puc. 1 noka3aHO MOAe/b Kapkacy Bi3Ka 3 [OMOMIXHOK PaMOK0 >KOPCT-
KocTi. [aHa mofenb cKnagaetbca 3 6i4HOI pamm Biska (1), AONOMIXKHOT pamMu
YKOPCTKOCTI (2) Ta HagpecopHoi 6anku (3).

[N npoBefeHHs po3paxyHKY Ha MILHICTb paMK 3arponoHOBaHOT KOHCTPYKLiT
HeoOXiAHO BU3HAUUTK CUAKM, AKI BYAYTb AiATU Ha HET Nif Yac pyxy BaHTaXXHOro
BaroHa.

Bizok 18-100 cknagaeTbca 3 ABOX KOMICHWX Nap, ABOX OiYHWMX pam, [ABOX
KOMMNEKTIB MPY>XXHO-PPUKLIAHOrO PecopHOro nifgillyBaHHA i AeTaneil ranb-
MiBHOI BaXinbHOI nepegadi. Mig yac pyxy Bi3ka B KPUBOMIHIAHUX AiNsHKaX [OB-
XKMHA LWNAXY BHYTPILUHLOT PeiKOBOI HUTKM KOPOTLLA, HiXK 30BHILLHbLOT, i Koneca
BaroHa, WO KOTATbCA MO BHYTPILUHbOMY PefibCy, MOBUHHI MPOXOAMTW MEHLUWiA
LUNSAX, HIXX KOMeca, WO KOTATbCA MO 30BHILLUHbOMY pefibCy, B pe3ynbTaTi 4oro
Bi10YBAETLCA TX MPOC/N3AHHA NO peiLi.

[ns npmBefeHHs Bi3Ka B pyx 3i LUBMAKICTIO V, A0 MOro Mign'aTHUKa (UeH-
TpasibHOT onopu) HeobXiAHO NPUKNAcTK pywiivy cuny Q (puc. 2). B pesynbTaTi
npv BXOAI Bi3Ka B KPYroBy KpvBY pafiycoM Ry, mepLua 3a X04oM pyxy KonicHa
napa Habirae rpe6eHem 30BHILLUHBOIO KO/Ieca Ha BHYTPILLHIO rpaHb rofI0BKN PEnKu
i B TOUL,i KOHTaKTy rpebeHs i peiiku BUHVKAE Hanpasnisatoue 3ycunna Y, , ke 3my-
LUYE Bi30K NMOBepTaTh B KPUBIN. BenmumHa Hanpasnsyoro 3ycunns oyae sanexa-
TV Bif CUN TepPTA KOB3aHHA F, B TOUKax KOHTaKTy MoBepxHi KOJiC i peiiok, a Ta-

KOX BE/IMYMHN KyTa Yy MepeKocy KOMiCHOT napu i KyTa & HabiraHHs rpebeHs Ko-
neca Ha ronoBKy pemnku.
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YMOBHO pyX Bi3Ka B KPUBMX [iIIHKAX KOMii MOXHA YABUTU AK Ge3rnepepBHy
CyMy [BOX PyXiB: MNOCTYNaAbHOr0 Y HanpsMKy OcCi Bi3ka i 06epTa/lbHOro HaBKosIo
[esKoT ToYkm (0 — MUTTEBOrO nontoca obepTaHHs. Lieit nontoc € 0CHOBOKO nepne-
HAVIKYNApa, WO OMYyLLEHO 3 LEHTPY KPWBOT KONii Ha MO3L0BXHIO BiCb Bi3Ka, LLO
NPOXoANTb NEPNEHANKYNAPHO OCi KONICHOT Napu Yepes 1T cepeanHy (puc. 3).
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Puc. 3

Mig yac pyxy Bi3Ka MiX MOBEPXHEK KOYEHHS KOMIC i pelikaMn BUHUKaKOTb
cunu TepTta F,, AKi YMOBHO MpuKnafieHi B TOYKaX KOHTaKTY MOBEPXOHb KOYEHHS
KOJicC i peioK i cnpsAMoBaHi B NPOTUNEXHY PYXY CTOPOHY NeprneHnKynsapHoO nps-
MilA, WO 3’€AHYE BiANOBIAHI TOYKN KOHTaKTy 3 MUTTEBMM MONOCOM 06epTaHHsA .
Cuny Tepta F, B TOULi KOHTaKTy Koneca i peiikn MoXKHa po3K/1acTu Ha Mo3f0BX-
Ht0 H i BepTuKanbHy V CKNagosi.

Y nigcymKy Ao BHYTPILIHIX KOAIC BigNOBiAHO NePLUOT i ApYroi 3a X040M pyxy
KOMICHWX Nap NpuKnagatoTbCa cunv Hig i Hzs, 06yMOB/EHI BUMNEpeLXeHHAM (3a0i-
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raHHsIM) KOJC Ha BHYTPILLHIV peiiui, a TakoX cunn Hiy | Hay, NprKnageHi oo ocei
Ha 30BHILLHIl peiLi, 06yMOB/EHI BigcTaBaHHAM 30BHILLHIX KOMIC Npu pyci Yepe3
MO3A0BXHI CUNM TepTd KoB3aHHA. KoxkHa mapa no3goBXHixX cun Hiy, Hig i Hay i
H2s, NpuKNageHux BignoBigHO A0 30BHILLIHLOIO i BHYTPILLHLOIO KOJeca, YTBOPHOE
Ha NepLuUil i pyriii KonicHMX napax noBopoTHi MoMeHT M, i M, , cnpamoBaHi B

3BOPOTHY CTOPOHY BNMCYBaHHS Biska (puc. 3).

3a CBOEHD KOHCTPYKLiet0 Bi3oK mogeni 18-100 mae Mpy>KHO-(PPUKLIAHNI
3B'130K MiXK GiYHVMMM pamaMu B FOPW3OHTabHIA NAOWWHI. Lle 34ilACHIOETLCS 3aB-
AAKWN MOMEPEYHIi XOPCTKOCTI MPY>XXMH PECOPHOro MiABillyBaHHS i FOPU30HTa/Ib-
HUM CunaM TepTs KAMHOBOIO (DPMKLIMHOrO racutens KonmeaHb [8]. Mpu ubomy
ronepeyHa XXOPCTKICTb i piBEHb 3B'A3HOCTI pam OfHa 3 O4HOK0 € HeAOCTaTHIMU Ans
3abe3neyeHHs NPSAMOKYTHOT (hopMU pamu Bi3Ka B niaHi Konii vepes [9]:

— Manuii NOBOPOTHMIA MOMeHT M’ Ha HaapecopHili 6asLi, SKuii YyTBOPIOETLCS
MOMEPEYHOIO XXOPCTKICTIO MPYXXWH i FOPU3OHT/IbHUMMW CUMaMK TepTa MK po6o-
YMMU MOBEPXHAMM (DPUKLIAHWUX KAWHIB | HafpecopHOi 6asikn; JOAaTKOBE 3MeEH-
LLEHHS MOMeHTY M’ BifOyBaeTbCs Uepe3 3HMKEHHS ab0 MOBHY BifACYTHICTb CUN
TepTa y PPUKUIAHIA cucTeMi raciHHS KONMBaHb B pe3ynbTaTi il iCTOTHOro 3HOCy
npv pyci BaroHa B NMopoXHbOMY CTaHi;

— YCTaHOBKY 6i4YHOT pamm Ha BGyKCy 3 3a30pamy MidXX OyKcamu i Lienenamm
6iYHMX pam B MOMepeyHOMY i B MO3LOBXHbOMY HanpsamKy. Lle fae MOX/IMBICTb
3MiLLEHHS1 OfIHIET GOKOBMHM BiIHOCHO iHLLOT Ha BEIMYMHY 3a30pY 3a YMOBW NOA0-

naHHa MoMeHTiB M, i M, , 110 BUHMKAIOTb Bif CU TEPTS MiX Luenenamm Biska

i HanpasnAYYMK BYKCOBOr0 By3na.

Po3rnsiHemo NoBeAiHKY Bi3Ka Ha KPUBONIHIMHIN AinsaHLi KoNii.

Mpy BXOAi B KPUBY AINAHKY KONIT NiJ Aieto NOBOPOTHUX MOMeHTiB M, i M,
Bifl NO3A0BXHIX CU/T TEPTA KOB3aHHA B TOUYKAX KOHTaKTy KOMIC 3 Pelikow Bigoy-
BAETbCA 3MilLeHHS BiYHMX paM Bi3ka BifAHOCHO OfHa OAHOI Ha BeNMYMHY d, WO
pocsrae B ekcnnyatauii (30 — 35) MM Ha CTOpPOHy. Lle npogoBxXyeTbCs 40 TUX Mip,
MOKN OYKCOBI BY3/M KOMICHWX Map He BMOEpPYTb 3a30pW i He 3aliMyTb OfHe 3
KpaliHiX nonoXeHb, a NOBOPOTHI MomeHT M, M/ i M, Mix 60koBMHamK Biska

B CyMi He CTaHyTb GifibLLe nepekocHUX MomeHTiB M, i M, . B pesynbTari none-

peyHa NiHid, WO NPOXoANTb Yepes LeHTPU 60KOBUH, 3MICTUTLCS Ha KyT B i Bi30oK B
nnaHi Konii npuiiMe hopmy napanenorpama.

FAK npaBmno, Nofanblue 3MilleHHA 6iYHUX paM MPUNUHSAETLCA B pe3y/bTari
3allleM/IeHHs1 KoprnyciB OyKCOBMX BY3/MiB B Lienenax 6G0KoBWMH. Lleit npouec
3aKiHUYYETbCA Ha MepLUMX MeTpax Pyxy Mo KPWBOAiHIWAHIN AinsHui konii. Mo-
AanblUWin CTaNMIn pyX Bi3Ka B KPUBIi BigOyBaeTbCca 3 iKCOBAHUMM 3HAYEHHAMM
KyTa (3. B pe3ynbTaTi Big0yBaeTbCa 4OAATKOBUIA NEPEKiC KONICHWUX Nap Ha Benn-
YMHy KyTa y (puc. 2) 3i 30i/IbLUeHHAM KyTa HabiraHHs rpebeHs Koneca Ha 6iuHy
rpaHb peiku a [4].

BcTaHoBMEHO, L0 MpW pyCi BarOHHOIO Bi3ka B KPUBMX Manoro pagiycy 6yab-
AKe BILXWIEHHA KOHTYPY paMu Bif HOMiHaNbHOI NPAMOKYTHOT (hOPMU BUK/IMKAE
36iNbLUEHHS BIYHOr0 HaBaHTaXXeHHS Ha peiku [9]. 3okpema, cnnm 60KOBOr0 TUCKY
rpebeHiB Konic Ha pelrikn MOXyTb BYyTW B LWICTb pasiB GifbLue, HIXX NpY NpsaMo-
KyTHili hopMi pamu, a NonepeyHi JOTUYHI CUAN B TOYKAX KOHTaKTY KOficC 3 peit-
KaMu — 36iNbLUYIOTLCA B HOTMPKM pasu. A Lie 03HaYae, WO B TOUKaxX AOTUKY 3 peli-
KaMW NMOBEPXOHb KOYEHHS KONIC YTBOPKOKTLCSH KOHTAKTHO-BTOMHI MOLLKOKEHHS
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B PEMKOBUX HUTKAX 3a PaxyHOK /IOK&/IbHOr0 BUTMHY i 3CYBY BOMIOKOH NMOBEPXHEBO-
ro wapy, Wo BUK/IMKAE BIYHWI 3HOC FONIOBOK PEMOK.

[na po3paxyHKy Ha MIiLUHICTb AOMOMIXKHOT pamu >XXOPCTKOCTI Bi3ka 3moje-
NIOEMO HaBaHTaKEHHS B YMOBaxX MaKCUMa/lbHO MOX/IMBUX 3CYBIB GiYHUX paMm.
Ha puc. 4 HaBefleHO pO3paxyHKOBY CXEMY pamu XXOPCTKOCTI NPU TakKMX yMOBaXx:

— TOYKM KpinneHHs A i B gornomixkHOT pamn R Hepyxomo 3adikcoBaHi;

— TOYKW KpinneHHs ao 60koBoi pamu C i D MatOTb MOXMBICTb 3MilLLlyBaTUCS

y300BX ocein Xi'Y;
— 3MiWeHHa Todok C i D B ogHOMY HanpsiMKy piBHi, T06T0 Cx = Dx,
Cy = Dy.

Puc. 4

AK maTepian Ans AONOMIDKHOI pamu >KOPCTKOCTI 06paHa KOHCTPYKLUiHa
HM3bKoneroBaHa Mapka ctani 09 2C ans 3BapHMUX KOHCTPYKLUIA. Y Tabnumui Hase-
[eHi (isnkKoMexaHiuHi BNacT1BOCTI AaHOT CTai.

Tabnmus
HopmanbHa | Mogynb npyx- | KoegiuieHT Mexa Teky- Mexa MmiL-
Temnepatypa HOCTI npw MyaccoHa 4oCTi yMOBHa HOCTI
T°C pO3TAryBaHHi v Oo2, MIMa 0B, MIMa
E, MMa
20 2,00 0,32 300 460

Po3paxyHOK 3po0/ieHWin 3a [J0MOMOrol MeTOAY CKIHYEHHUX e/IeMEHTIB.
3miweHHs Touok Cx = Dx= 0,Cy = Dy = 35 mM. PagiiasibHa XOPCTKICTb NPY>KHUX
BCTaBoK K = 0,5 MH/wm.

Ha puvc. 5 HaBefieHO CKiHYeHHO-eIEMEHTHY MOJe/b PO3PaxyHKy LOMOMIKHOT
pamu XOPCTKOCTI.
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Puc. 5

CKiHYeHO-eneMeHTHa Mogenb cknagaeToes 3 8051 enemeHTa, 17215 By3n0BMX
To4oK. CepefHiil po3mip enemeHTa 24,5 Mmm.
Ha puc. 6 nokasaHo po3nogin Hanpy>keHb B Tifli mogeni 3a Musecom.

von Mises (N/m*2)

2419408

l 2.218e+08

_ 2.016e+08
_ 1.815e+08
_ 1614e+08
_ 1413408
| 1.212e+08
| 1.010e+08
L 8.0%Re+07

_ 6.079e+07
4.067e+07
I 2.055e+07
4.306e+05

AK 6a4nMmo, piBeHb Hampy>eHb B MOAeNi LOMOMIKHOI pamMu XOPCTKOCTI He
repeBuLLYE PIBHA TEKYYOCTI 419 faHOro martepiany.

3rigHo 3 [10] 30i/bLUEHHSA 3CYBHOT XXOPCTKOCTI TPbOXENIEMEHTHOT KOHCTPYKL,iT
pamu Bi3Ka BaHTaXkHOro BaroHa 3 0,3 MH/m go 0,8 MH/m fo3Bonisie 36iNbLWNTH
KPUTWYHY LUBWAKICTb BaHTaXXHOro BaroHa 3 100 km/4 o 140 Km/4. BrkopuctaHHs
3anponoHOBaHOT JOMOMIKHOI paMu XOPCTKOCTI 3 MPYXHWMWU MONiypeTaHoBUMU
BCTaBKamu 03BONSE 36iMbLUNTI 3CYBHY XXOPCTKICTb Bidka Ha 0,5 MH/m.

TakvuM YMHOM, MOXXHa 3p06UTM BMCHOBOK MPO BiAMOBIAHICTL [aHOT KOH-
CTPYKLIT BUMOram K [0 FreOMEeTPUYHUX NapaMeTpiB BaHTaXXHOr0 Bi3ka mogeni 18-
100, TaK i BUMOram LwoA0 3ab6e3neyeHHs MexaHivyHoi MmiLHocTi [11].

Puc.6

BucHoBKK. BrikopucTaHHs 3amnpornoHoOBaHOl LOMOMDKHOI paMy XOPCTKOCTI
6e3 3mMiHM 6a30BOT KOHCTPYKLiT Biska mogeni 18-100 factb MOX/MBICTb 36i/bLUK-
TW AOro 3CYBHY XOPCTKICTb, @ TaKOX Byae CnpusTy pagiasibHiii yCcTaHoBLI Konic-
HWUX Nap NpyY pyci N0 KPUBOMIHIAHUX AiNAHKAX KOAIT, WO 4O3BOINTL MOAINLINTMI

AMHaMIYHI 1 ekcniyaTauiiHi NMOKa3HWKM BaHTaXHOr0 BaroHa. 3a [0noMOoro
nigéopy matepiany MpyXHWX BCTaBOK i 3MiHW BEIMYMHN MOMEHTY 3aTAryBaHHSA
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KpinneHHs LOMOMIKHOT pamMu XXOPCTKOCTI MOX/IMBO KePYyBaTW BEMIMYMHOO 3CYBHOI
YKOPCTKOCTI Bi3Ka.
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