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Llenb pa6oTbl 3aK/to4anach B OLEHKe BAMAHWA Ha AMHaMUYecKMe NoKasaTenu noayBaroHa ¢ KOMMIeKCHO
MOZepPHN3MPOBAHHbLIMI TeNeXKaMn napaMeTpoB FOPU30HTA/IbHOM XECTKOCTW YNpYyrnx afanTepos, YCTaHOB/EH-
HbIX B GYKCOBbIX NpoeMax 60KOBbIX paM. MpYMEHAINCh METOAbI MaTeMAaTUYeCKOro U KOMMbIOTEPHOrO MOAeNH-
poBaHUs, TeOpUN KonebaHwii.

B cTaTbe NpegnoxeH BapvaHT KOHCTPYKLWWM ynpyroro ajantepa fs YCTaHOBKU BMECTe C KacCeTHbIMU
NOALIMMHMKaMM B GYKCOBbIX NpOeMax 60KOBbIX paM KOMIM/IEKCHO MOAEPHU3NPOBaHHON Tenexxkn mogeny 18-100
BMECTO CTaHAapTHbIX ByKC.

OLeHeHo BNSHWE NapaMeTPoB FOPU30HTA/IbHOM XECTKOCTW YNpyroro afantepa Ha yCTONUYMBOCTb W AWHA-
MUYeCKye NoKasaTenn rpy3oBOro BaroHa (C y4eToM U3HOCa KOMec) NPy ero ABVXKEHNMN B FPYXXEHOM W MOPOXHEM
COCTOSIHWAX C Pa3/IMYHbIMWA CKOPOCTAMM MO MYTW CO CNy4aliHbIMU HEPOBHOCTAMU. M0 pesy/nbTaTam pacyeToB
BbI6paHbl pauyoHanbHble 3HaY4eHUs TFOPWU3OHTa/IbHOW MPOAOMBHOM WM MOMEPEYHON COCTaBAIOLLMX HKECTKOCTU
afanTepa.

Vcnonb3oBaHve ynpyrux aanTepos C BbiGpaHHbIMM NapamMeTpamm B CBA3AX GOKOBbIX paM 1 KONECHbIX Nap
KOMI/IEKCHO MOZEPHU3NPOBaHHbIX Tenexek mogenn 18-100 nosBonuT CHU3WUTL YPOBHM YAAPHBLIX HArpy3oK Ha
60KOBble pambl, a TakKXKe MHTEHCUBHOCTb MX M3HOCA B 30HE BYKCOBbIX NPOEMOB. MNpy 3TOM ABWXeHWEe NONyBaroHa
Ha NPAMbIX Y4acTKax MyTu CO CKOPOCTAMU [0 120 KM/Y BK/IIOUMTENBHO HE3aBUCUMMO OT CTErNeHn W3HOca Konec
OyfieT YCTOMUMBBLIM M 3HAYEHWS ero ropu3oHTaNbHbIX AWHAMWYECKUX MOKasaTeneil, B OCHOBHOM, He MPeBbICAT
[0MYCTUMBIX HOPMATUBHbIX YPOBHEVA.

MeTa po60oTn nonsrana B OLUiHLi BNAMBY Ha AMHAMiYHI MOKA3HWMKM NiBBaroHa 3 KOMMNIEKCHO MOAEPHi30Ba-
HUMW Bi3Kamm NapameTpiB ropr3oHTanbHOT XOPCTKOCTI NPY)XXHWX afanTepiB, BCTAHOBNEHNX B BYKCOBMX O0TBOPaX
6i4HMX pam. 3acTOCOBYBa/IMCSA METOAN MaTEMATUYHOTO | KOMMHOTEPHOTO MOZE/IOBaHHS, TEOPIT KOMMBaHb.

Y cTaTTi 3anponoHOBaHO BapiaHT KOHCTPYKLii NPY>XHOro afantepa Ans YCTaHOBKW Pa3oM 3 KaceTHUMM Mi-
AWMNHYKaMK B BYKCOBMX 0TBOpax GiYHMX paM KOMMIEKCHO MOAepHi30BaHOro Bi3ka mogeni 18-100 3amicTb
CTaHAapTHUX ByKC.

OuiHeHO BM/MB MapameTpiB ropM30HTaNIbHOT XOPCTKOCTI NPY)XXHOro afanTtepa Ha CTIAKICTb | AMHAMIYHI
MOKa3HWUKN BaHTKHOTO BaroHy (3 ypaxyBaHHAM 3HOCY KOAiC) NpuW AOro pyci B HaBaHTaXXEHOMY i MOPOXHbOMY
CTaHax i3 pi3HUMU LUBMAKOCTAMM MO KOAii 3 BUMaAKOBMMMW HepiBHOCTAMW. Ha nigcTasi po3paxyHkiB 06paHO
paLioHanbHi 3HaYeHHs! rOPU30HTaNbHOT MOAOBXHLOT i MOMEepPeYHOT CKIaL0BUX XOPCTKOCTI afanTepa.

BurkopucTaHHs NpYXXHWUX aganTepis 3 06paHUMy MapameTpamm y 38'a3Kax Bi4HMX pam i KOMICHUX nap KoM-
NNEeKCHO MOZepHi30BaHMX Bi3KiB Mogeni 18-100 [03BOMMUTL MOHWU3UTU PIiBHI YAApHWUX HaBaHTaXeHb Ha GiuHi
pamu, a TaKoX iHTEHCUBHICTb TX 3HOCY B 30Hi GYKCOBMX OTBOPIB. [py LibOMy pyX MiBBaroHa Ha NpAMUX AiNsHKax
Konii 3i WBmAKocTAMM 0 120 KM/T BK/IKOUHO HE3aNEXHO Bifj CTYMNeHs 3HOCY Konic 6yae CTIKMM i 3Ha4YeHHs ioro
FOPU3OHTA/ILHUX AMHAMIYHUX MOKa3HWKIB, B OCHOBHOMY, He MepeBuLLyBaTUMYTb AOMYCTUMUX HOPMATWUBHUX
piBHiB.

The study purpose was to evaluate the effects of the parameters of a horizontal rigidity of elastic adapters in
axle box openings of the side frames on the dynamic qualities of the open car with complexly retrofitted bogies.
Methods for mathematical modeling and computer simulation, the theory of oscillation have been employed.

The paper proposes a design version of an elastic adapter for mounting with cassette bearings in axle box
openings of the side frames of complexly retrofitted bogies of the 18-100 type instead of the standard axle boxes.

The effects of the parameters of a horizontal rigidity of the elastic adapter on the stable and dynamic indices
of the freight car (considering the wheel wear) at running in loaded and empty states at various speed on track
with the random irregularities are evaluated. From the results of computations, the rational values of the horizon-
tal longitudinal and transverse components of the adapter rigidity are chosen.

Elastic adapters with the chosen parameters for coupling the side frames and the wheelsets of complexly ret-
rofitted bogies of the 18-100 type can lower the levels of impacts on the side frames, as well as the intensity of
their wear in the zone of axle box openings. In so doing, running the open car on straight track at speed up to
120 km/h inclusive would be stable, no matter what the wear degree of wheels. Values of its horizontal dynamic
indices will not exceed fundamentally the permissible standard levels.

KntoueBble €oBa: GyKCOBbIA y3en, ynpyruii aganTep, yCTORUMBOCTb ABN>KE-
HWS, AMHAMUYECKME KauecTBa, paLyoHabHble NapamMeTpbl.

© B. ®. Ywkanos, T. ®. Mokpwii, U1. FO. Manbiwesa, C. C. MacnuHuk, 2016
TexH. mexaHuKa. — 2016. — Ne 4.

85



C 2004 . Ha >KenesHblX [oporax YKpavHbl MPOBOAUTCA BHELPEHVE KOM-
MEKCHOV MOAepHMU3aLmmn TUNOBbLIX Tenexek (Mogens 18-100) rpy30BbIX BaroHOB,
NPeaNoXeHHON NHCTUTYTOM TeXHWYECKON MexaHuKM HauuoHanbHOM akafemmu
HayK YKpauHbl U [T0CyfapCTBEHHOro KOCMMYECKOro areHTcTea YKpauHol (MTM
HAHY n FKAY) coBmecTHO ¢ KomnaHueli «A. Ctakn» (CLLA) [1]. STa mogepHu-
3aUMs BK/THOYAET: 3aMeHy CTaHZAPTHbIX XeCTKUX CKO/b3yHOB C 3a30pamu ynpyro-
OMCCUNATUBHBIMW CKOMIb3YHaMWN NOCTOSAHHOTO KOHTaKTa; YCTaHOBKY B PECCOPHOM
MOLBELUNBAHUN K/IMHBEB W3 BbICOKOMPOYHOTO YyryHa (BMeCTO CTa/lbHbIX) U 3ame-
HY (DPVKLMOHHBIX NIaHOK U3HOCOCTOWKMUMM; YKNAAKY B MOAMSTHUKE NOSIMMEPHON
MPOKIaAKN; MUCMOMb30BaHWE BMECTO CTaHAAPTHOrO MPOMUIA KO/ec cneuuanbHo
paspaboTtaHHoro M"TM HAHY n TKAY HOBOro M3HOCOCTOMKOro npodunsa oboaa
Koneca NTM-73 ansl yMeHbLUEHUA NHTEHCUBHOCTM M3HOCA KOJIEC U PefibCoB U 06-
NeryeHnst BNMCbIBaHUA BarOHOB B KPUBOJIMHEMHbIE y4acTKM NyTW. Kak nokasam
3KCMepuMeHTa/IbHble UCC/ef0BaHUA, Takad MoZepHu3aums no3sonseT: Ha (20 —
40) KM/4 NOBLICUTL 3KCMNJTyaTaLMOHHbIE CKOPOCTW ABVXEHWUSA TPY30BbIX BarOHOB;
YBENNYNTL Pecypc Kosec no rpebHeBoMy m3Hocy B (2,5 — 3) pasa, NATHUKOBOIO
y3na B (4 — 5) pas, KNMHOBOI cucTembl AemndupoBaHns — B 10 pa3 1 6onee n T. 4.
Ha cerogHsLWHMA AeHb Ha YKPaHCKMX XXeNe3HbIX Joporax yxke aKcnayaTupyeTcs
cBblLe 24000 nonyBaroHOB C KOMMJ/IEKCHO MOZEPHU3NPOBAHHBLIMUN TeNEXKaMU.

Pe3ynbTaTbl PerynspHbIX OCMOTPOB 3TMX BarOHOB MOKa3biBaKOT, YTO U B KOM-
MNEKCHO MOAEPHU3NPOBAHHBIX TENIEXKaX eLle MMeKTCA HefoCTaTKW, TakuMe Kak
MOBbILLIEHHbIA M3HOC GOKOBLIX pam B 30He GYKCOBbLIX MPOEMOB, 3HAYUTE/IbHblE
yLapHble Harpy3kun Ha 60KOBble pambl.

B HacTosee Bpemsa 4ns 060pyfoBaHMS TUMOBLIX Tenexek mogenu 18-100
FPY30BbIX BarOHOB WMCMO/b3YHOTC BYKCbl C YCTAHOBKOW ABYX LMAMHAPUYECKMX
PONMKOBbLIX MOALUMMNHMKOB [2]. Mpeanonaraetcs, 4to 6ykca LO/MKHa 06najatb
[0CTaTOYHOM NPOYHOCTBLIO ANA nepefayun Harpysku, 06ecneumBaTb HEMPEPbIBHYHO
nofavy Heo6Xo4MMOro KOSIMYecTsa CMasky K TpyLLUMMCS 3ieMeHTaM 6YKCbl, ObITb
[OCTaTOYHO FePMETMYHON, YTOObI He BbIN0 YTEUKN CMa3KM 1 MEeCOK, Nblfib, BOAA W
[pyrvie NOCTOPOHHWE 3/1EMEHTLI HE NONajann BHYTPb Hee, 0becneunBaTb yA006CT-
BO M NErKoCTb MOHTaXa M [eMOHTaXa MOALUMMHUKOB, a Tak)Ke OCMOTP AeTanel
6YKCOBOr0 y3/a.

OfHako pe3ynbTaTtbl 3KCMAyaTauuu CTaHAAPTHLIX PO/MKOBLIX OYKC CBUe-
TeNbCTBYIOT 06 MX HEAOCTATOYHON HaAeXHOCTU. OHK TPebyoT 4acToro peMoHTa,
a cofepXXaHne NyHKTOB PEMOHTA OYKCOBbIX Y3/10B CBA32HO CO 3HAYMTENIbHbIMU
3aTpatamu. B cBA3M C 3TUM B NOCNeLHME TOAbI HA XKe/e3HbIX foporax Konew Lu-
puHoi 1520 MM  BMECTO CTaHAAPTHbIX OYKC Hayasm WMCMoMb30BaTb KACCETHble
NoALNMHMKM C aganTtepamu [3].

Takuve NOAWMNHWKMA HaWW LUMPOKOE pacnpocTpaHeHue 3a py6exom [4].
Hanbonee W3BECTHbIMU WX MPOU3BOAUTENAMU SABAKOTCA Takue KOMMaHUW, Kak
Amsted (CLUA), SKF (LBeliuapus), Timken (FepmaHus). KacceTHble mogwimn-
HVMKN BbITOLHO OT/IMYAKOTCA OT CTaHAAPTHbIX BYKC PecypCHbIMM MOKasaTensaMu
(8 — 10 net nnm 800 — 1200 ThiC. KM npobera BaroHa), OTCYTCTBMEM HEOBXOAMMO-
CTW COAEPXKaHWA MyHKTOB MO PEMOHTY GYKCOBbIX Y3/10B (KaCCETHbIE MOALUMMHUKN
noAsieXxxar rapaHTUAHOMY PeMOHTY TOMbKO Ha MpeanpUATUSX-U3rOTOBUTENSAX),
NErkocTbio 3aMeHbl (NPU MCMONb30BaHUM CheLuasibHOro 060pyA0BaHNsA Takom
MOALLMMHWUK MOXHO CHATb U/ YCTaHOBUTH 3a 60 C).

Vcnonb3oBaHme KacCeTHbIX MOALWMMNHMKOB AaeT BO3MOXHOCTb [a/ibHELLIero
COBEpPLLEHCTBOBAHWSA Y3/1a CBA3W KOJIECHbIX Nap 1 60KOBbIX paM 3a CYET YCTaHOBKYU
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afanTepoB C YNpyrumMiy 3feMeHTamMu, YTo YBENNUMBAET CBA3HOCTb TENEXKM U paB-
HOCW/bHO BBEAEHWIO [JBOHOIO PECCOPHOrO NoaBeLlnBaHus. C yYeToM MUPOBOTO
OMbITa NPOEKTVPOBAHUS afanTepoB AN TPEXINEMEHTHOI TeNeXKM moaenm 18-100
MpeAnaraeTcs BapuaHT CXeMbl YMpyroro 6yKCOBOro ajantepa CO ClefytoLleit
KOMMOHOBKOI (puc. 1): Hapy>Has YacTb (AN coUneHeHWs aganTtepa U 6yKCOBOrO
npoema 60KOBOV Pambl); BHYTPEHHSIS YacTb (N5 COUNEHEHUs aganTepa U Koprnyca
MOALWMMHUKOBOTO Y3/a); YNpyriie BCTaBKW (AN COUNEHEHWS HAPYXKHOW U BHYT-
PEHHVX yacTeli aganTepa).

Hapy>kHas yacTb agantepa

BHYTpeHHss yacTb aganTepa

Puc. 1

OfVH 13 Npea/IoXeHHbIX BApUaHTOB KOHCTPYKLMM TaKOro YNpyroro agantepa
npeAcTaB/ieH Ha puc. 2 B cbope (puc. 2, a)) 1 pasHeCeHHbIMU YacTamu (puc. 2, 6)).

Hapy»xHas
4acTb

Ynpyras
BCTaBKa

BHyTpeHHAs
4acTb

a) 6)
Puc. 2

[aHHaa KOHCTpyKUMsA afjanTtepa pa3paboTaHa C Yy4eTOM reoMeTpUYecKoro
BMUCbIBAHWS B NPOCTPAHCTBO AO0MYCKaeMblX YCTaHOBOYHbIX pa3MepoB OOKOBOWA
pambl Tenexkxku mogenv 18-100. Mpw ncnonb30BaHWKM TaKoro ajantepa B YesntocT-
HbIX MpoeMax BYKCOBBIX Y3/10B TENEXKM AONYyCKatTcs 3a30pbl D 0 2 MM, UTO
C03[3aeT BO3MOXXHOCTb FOPU30HTa/IbHBIX MOMEPEYHBIX U MPOAOSLHLIX, a TakxKe yr-
NOBbIX B MNNaHe B3aMMHbIX NepeMeLLeHnin GOKOBbIX pam M KOMECHbIX Map B npege-
nax aTux 3a30poB.
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Cunbl TpeHUst S2°, BO3HMKAtOLLME MPY 3TUX NEPEMELLEHNSX B NMPOAOIbHOM W
MONepeyHOM rOpW3OHTA/IbHOM HamnpaBieHUsX, UMEKT NeTNeobpasHyt0 xapakTe-
PUCTUKY, NPUBELEHHYIO Ha puC. 3, FAe NMHMER 1 NOKa3aHo yCwuame Nocne CMbiKa-
Huns 3a30pa D™ Mex/y 60K0BOI paMoii 1 KONECHOM Napoii.

Sab ﬂ‘

[ ;

Dab [opu3oHTaNbHOe
rnepemeLLeHve

Puc. 3

3BECTHO, YTO Ha YCTOMUYMBOCTb BMXKEHUS BaroHa MOTYT CYLLECTBEHHO B-
ATb YNpyrue napameTpbl GYKCOBbLIX Y3/10B B rOpKU30HTaNIbHOM NNOCKOCTU. B aaH-
HO paboTe BbIMOMHEHA OLEHKA BAMSHWUS Ha AMHAMMUYECKMe MOKasaTenn BaroHa
COCTaB/ISIOLLMX YKECTKOCTM afjanTepoB B FOPU30OHTa/IbHOM MPOA0/ILHOM KX 1 Mo-
rnepeyHoM Ky HanpaBneHusx.

AHaNN3NPOBAIUC MaKCUMa/IbHbIE 3HAUEHVS MOKa3aTeNei AMHAMNYECKUX Ka-
YECTB BaroHa (FOPM3OHTA/bHbBIX MOMEPEYHbIX YCKOPEHUA NATHUKOB Y, B AONAX

YCKOpEHWsi CBOGOAHOI0 NafieHnst g U paMHbIX cun Hy, B A0NSX CTaTUYECKOl OCeBOiA

Harpyskm PO) npv ero ABvXeHun co ckopoctamu V ot 60 go 120 km/4 no npsmo-
NIHENHBbIM y4yacTKaM MyTU «XOPOLUero» COCTOAHWA. [pu 3TOM paccMaTpuBacs
XYALUWIA CnyYaid ¢ TOYKM 3peHns 3amnaca yCTOMYMBOCTY ABVXKEHWUSA BaroHa, Korja
060/ ero Konec CUNbHOM3HOLLEHbI (TONLMHA FPe6HS 27 MM).

B pacuyetax 3HauyeHus napameTpoB Kx n Ky BapbupoBasiUCb B [Mana3oHe
(500 — 10000) KH/M. >XKecTKoCTb afanTepoB B BepTMKa/bHOM HanpasfieHun Kz
NpUHYMaNach NOCTOAHHOM M paBHoN 20000 KH/M.

Kak nokasanu pesynbtaTbl pacyeToB, NPy ABVMXKEHWUM BaroHa 1 B MOPOXHEM, U
B FPY>KEHOM COCTOAHUAX CO ckopocTamu (60 — 100) Km/u aHanM3mMpyemble nokasa-
TEeNN 3KUMaxXa Maso 3aBUCAT OT 3HaveHnn Kx n Ky.

Ha puc. 4 pns npumepa nokasaHa 06/1acTb MakCUMa/IbHbIX 3HaYeHWI ropu-
30HTa/IbHbIX NOMEPeYHbIX YCKOPEHWii NATHUKOB KY30Ba §,; MOPOXHEro nosysa-

roHa npy pasHbix napamerpax >ecTtkocTn Kx, Ky ByKCoBbIX afanTepoB Ans cny-
yas ABVXKEHUA IKUMaXKa Mo NPAMbIM yHacTKam NyTu co CKOpoCTbio V = 100 Km/u.
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B cnyvae ABMXXEHWA NMOPOXHEro BaroHa ¢ MakCUMaslbHOM U3 PaCCMOTPEHHbIX
ckopocTeid V = 120 km/u nokasatenu Yy (puc. 5, @), Hy/P, (puc. 5, 6) ocTatoTca

HU3Kumy npu Kx > 5000 kH/M 1 mano 3aBucaT OT 3HayeHus napametpa Ky, B TO
Bpems kak npu Kx < 5000 kH/M HabnogaeTca pocT aTUX nokasaTenent U TeM WH-
TEHCUBHEE, YeM MeHbLLEe 3HayeHne Kx 1 6onbLue Ky.

Y rpyXeHoro BaroHa (pvc. 6) aTv nokasaresin NpakTUYECKN He 3aBUCAT OT
napameTpa Kx, HO ¢ pocToM 3HayeHWin Ky Takxke pacTyT, npuyeM MeHee WHTEH-
cuBHO npu n3meHeHnn Ky ot 500 kH/m fo 3500 KH/M © CyLlecTBEHHO MHTEHCKB-
Hee npu Ky > 3500 kH/m.

NHTeHCMBHOE HapacTaHue ropu3OHTa/IbHbIX AWHAMUYECKUX MoKasaTenei
1 B NOPOXHEM, 1 B FPYXXEHOM COCTOSIHUAX BaroHa CBA3aHO C NoTepeid yCToMYmMBO-
CTN ABWXKeHus. [oaTomy 419 06ecrneyeHms yCTOMYMBOIO X04a MnosysaroHa B Auna-
nasoHe ckopocTen asmxeHus (60 — 120) KM/4 3Ha4eHUe COCTaBNAOLLEN TOPU30H-
Ta/IbHOMN >KECTKOCTW BYKCOBbIX afjanTepoB B NPOAO/LHOM HanpaBneHUW [O/MKHO
ObITb He MeHee 5000 KH/M, a B nonepeyHoM HanpasneHUn — He 6onee 3500 kH/m.

MpoBeseH aHann3 rnokasartesieil AMHaMUYECKUX KavyecTB BaroHa npu nMeHe-
HUN YNPYrux XapakTepucTvk agantepoB Kx v Ky B yKasaHHbIX [uanasoHax
(Kx = 5000 kH/m 1 Ky < 3500 KH/M) € TOYKM 3peHUs KX COOTBETCTBMA HOPMATUB-
HbIM Tpe6oBaHWsAM. MOCKO/bKY M3MeHeHMe napameTpa Kx B aTWX Auanas3oHax ma-
N0 CKasblBaeTCs Ha mokasatensx Vo, Hy/Po, Aanee npu pacyetax ero 3HadeHvie

MPUHATO NOCTOSAHHLIM 1 paBHbIM 5000 KH/M.

Wccnenosanncb AMHaMUYeCKrie NokasaTeny BaroHa ¢ KOMMIEKCHO MOJep-
HU3MPOBaHHLIMU TeNIeXKaMKn, B OYKCOBbIX MPOeMax KOTOPbIX WCMOb3YTCA
aflanTepbl C Pa3/IMYHOM ropn3oHTa/ILHON NPOA0IbHON XecTKoCTbo Ky: 500, 1000,
2500, 3500 kH/m. Ona cpaBHeHMS TaKKe OLEHMBAIUCL aHA/TIOTUYHbIE NMoKasaTenu
3TOro nosyearoHa 6e3 ynpyrux afantepos.

3aBMCHMOCTM aHaN3MPYEMbIX MOKa3aTesieid OT CKOPOCTU ABVXEHUS ANS MO-
POXHEro BaroHa npuBejeHbl Ha puC. 7, a), AN TPYXXEHOro — Ha puc. 7, 6).
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Kak BUAMM 13 aHann3a pUCYHKOB, AVHAMMYECKME KauyecTBa MOPOXHEro Baro-
Ha C ynpyrumy afantepamMy CyLLECTBEHHO /lydlle, YeM BaroHa 6e3 afanTepoB U
HaxofIATCA BO BCEM [AManasoHe CKOPOCTell ABWKEHWUSA MO NOKasaTeNio §j, 3Hauu-

Te/bHO HYDKe MPefeNibHOro YpPoBHA AN «[0MYyCTUMOro» Xoga, a no Hy/P, — Hike
YPOBHS ANS «OT/IMYHOI0» X043, B TO BPEMS KaK Yy BaroHa 6e3 aantepoB Npu CKo-
pocTn 120 KM/4 06a MokasaTens NPeBbILLAOT NPeAe/bHbIA YPOBEHb ANA «AoMyC-
TUMOro» xoga. Mpw 3TOM 3aMeTHa TEHAEHLUMSA CHUKEHNS aHa/IM3UPYeMbIX NoKasa-
Tenel BaroHa ¢ aganTtepamy ¢ yMeHbLUEHUEM XXeCTKOCTM Ky, B 4aCTHOCTW, NO MNo-
Kasatento y, Ha 35 % B ciydae Ky = 3500 kH/M 1 Ha (45 — 48) % npw 13meHe-

Hum Ky B gmnanasoHe (500 — 2500) kH/m.
YCKOpeHUs NATHUKOB Y, TPYXKEHOro BaroHa ¢ afantepamu npy Makcumasb-

HOI CKOPOCTW [BWKEHUSA TakXXe HWKe, YeM Yy BaroHa 6e3 afantepoB, OAHAaKO B
cnyyasx Ky > 1000 kH/m oHM npeBbiwatoT (He 60nee YeM Ha 10 %) ypoBeHb Ans
«[0MyCTUMOro» Xofa BaroHa. Mpwv 3aTom cnefyet UMeTb B BUAY, 4YTO paccMaTpuBa-
eTCA HaMXyALWWiA Cyyail, Koraa Koseca BaroHa CU/IbHOU3HOLLEHHBIE.

B 6onblueid cTeneHn npy MCMONb30BaHUM B OYKCOBbIX Y3/1ax afanTepoB
YNyyLaoTCA MoKasaTtenm pamHbix cun Hy/Po: B (2,3 — 2,8) pa3a y NOpOXHero Ba-
roHa n B (1,3-2,0) pasa y rpy>eHoro npu mMakcvMabHON CKOPOCTU [BUKEHUS
120 km/4. Cnepyet OTMETUTb, YTO B 3TOM C/lyYae TaK >Ke CYLLECTBEHHO CHUXKAKOT-
CA YPOBHW TOPU30HTa/IbHbIX YCKOPEHMI OOKOBbIX pam TefieXek: B 3 pasa B Mo-
POXXHeM BaroHe 1 B (2,2 — 3,0) pasa B rpy>eHoM, YTO AB/IAETCA 0COOEHHO BaXKHbIM
MNPV UCNO/b30BaHNN TeNeXeK C Le/IbHOCBApPHbIMY BOKOBLIMU paMamm.

Takvm 06pa3oM, 13 NpUBEAEHHbIX Pe3yNbTaToB MOXHO CAeNaTb BblBOA, YTO
Npn ycTaHOBKe ajantepa B OYKCOBbIA Yy3e/l KOMMAEKCHO MOZAEPHU3NPOBaHHOW
TeneXxxkn mogenn 18-100 »KecTKOCTb Yrpyroro sfieMeHTa B ropr3oHTasIbHOM Npo-
[0/IbHOM HanpasneHun Kx fomkHa 6biTb He MeHee 5000 KH/M, a B ropu3oHTas1b-
HOM MOMepeyYHoOM HanpasneHun Ky — Haxo4uTbCs NPeAnoYTUTE/NIbHO B AMana3oHe
(1000 — 2500) KH/m nnn, No KpaiiHei mepe, AOMKEH ObITb He Bbille 3500 KH/M.
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