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BBoaHasa yactb

PenbcoBas HanpaBngwLas ocyLLeCTBASET IMHENHOE NepeMeLLiEHEe UCMONb3YS Tesla KaueHuns, Takme Kak Lapuku unm
ponuku. bnarofaps peunpkynauum Ten KaueHnus MeXxy pebcoM U KapeTKon A0CTUraeTcs BbiCOKa TOYHOCTb JIMHEN-
HOro nepemetleHus. Mo cpaBHEHWIO C TPAAULMOHHBIM CKOJIbXXEHMEM, KO3DDULMEHT TPEHWS AN PESIbCOBOW Hanpas-
naLLen coctasngeT Tosibko 1/50 yacTe. bnarogaps npuHyOuUTEILHOMY MepeMeLLIEHMI0 KapeTKM Mo pesibce, pesibcoBags
HanpaBgioLLas MOXET BblAEPXXUBATb HAarpy3Ky Kak B rOpU30oHTabHOM, Tak U B BEPTUKAJIbHOM HarnpaBneHuax. bnaro-
[lapsi 3TMM 0C0bEHHOCTAM pesibCoBble HanpaBaoLLIME JOCTUIalT BbICOKON TOYHOCTM NepeMellleHns, 0CobeHHO B Co-
YyeTaHun ¢ BbicoKoToYHbIMK LLIBIT.

1. O6waa uHpopMauua

1-1 MNpenmyecTea n 0COOEHHOCTU PENbCOBbIX HAMPABALLNX

(1) Bbicokasi TOYHOCTb MO3ULMOHNPOBAHNS

Korpa rpys nepemMellaeTcsa ¢ NoOMOLLbl0 peflbCOBON HanpaBngatollei, GpUKLMOHHBIA KOHTAKT MEXAY rpy30M u
OCHOBaHMWeM MpefiCcTaB/eH KOHTakToM kadeHus. KoadduuneHT TpeHus coctasnsget 1/50 yacTb 0T TpaguLMOHHOIO
KOHTaKTa, U pasHuLa Mexzy AMHAMUYeCKUM U CTaTuyecknM KoapduLuMeHTOM TpeHnUa Mana. 1o 3Toil npuymHe
OTCYTCTBYET MpocKasib3blBaHUE BO BPEMS [ABUXKEHUS.

(2) OnuTtenbHbIi cpok ciy>kbbl NpU BbICOKOW TOYHOCTU NepeMeLLeHNs

Hpm TpagnuMoOHHOM CKOJIbXXKEHUN HETOYHOCTW B MO3ULMOHNPOBaAHNN obbacHATCA BCTPe4YHbIM MOTOKOM MacngaHom
MNEHKN. HE}J,OCTE]TOLIHaFI CMa3Ka ABdeTcd l'IpVI‘-WIHOVI M3HOCa KOHTAKTHbIX ﬂOBerHOCTeI‘/‘I, 4YTO MPMBOOAUT KO BCe 6onblInM
HeToyHoCTaM. B oTnunume ot 3TOr0, KOHTAKT Ka4yeHUd nMMeet He3HaUYUTENbHbIN M3HOC, MO3TOMY OGOpy}J,OBaHVIe [oCcTuraet
IJIMTENBHOMO CPOKa CiTy>KBbl NPY BbICOKOK TOYHOCTH MepeMeLLieHNs.

[3] BbICOKOCKOPOCTHoe nepemMellieHne npu HeaHa4ymTesibHOM TArOBOM YCUJTUU

Mo NnpuymnHe T10ro, 4T10 I'IpOd)MJ'IbeIe HanpapJidouime nMerT HU3Koe q)pMKLI,VIOHHOE conpoTtuBneHune, anid nepeMelleHna
rpy3a HeO6XO,£U/IMO NPUIOXKNTb HE3HAYUTEJIbHOE yCUune. 310 npuBOAUT K 3KOHOMUW 3HEPTUN, ocobeHHO B NoaBWMIKHbIX
YacTax cucTeMbl. 3To ocobeHHo aKTyaJlbHO AJ1d BO3BPATHO-MOCTyNaTeJibHbIX MEXaHU3MOB.

(4) PaBHas rpysonogbéMHOCTb BO BCEX HanpaseHUaX

Emaro,n,apﬂ cneunanbHOMy ,qm3a|7|Hy penbCoBbie HanpaBidlolMe BblAEPXXMNBAKOT HArpy3kmn Kak B rOpM30HTaIbHOM, Tak
N B BepTrKasibHOM HarpaBJieHUN. ObblYHble IMHENHbIe Harnpasigdroumne CKoJIbXeHUA BblAeP>XNBaeT He3Ha4YUTEJIbHbIe
Harpy3ku B HarmpaBJjieHWU, napanjejibHoM KOHTaKTHOM NMOBEPXHOCTU. Takxe CyllecCcTByeT 3Ha4nTesibHad BEPOATHOCTb
NnoTepn TOYHOCTU MPU Harpy3ke B 3TOM HamnpaBieHUN.

(5) NerkocTb ycTaHOBKM

YcTaHoBKa rlqu)VU'leOl\/’l HaﬂpaBﬂﬂl'OLLl'el‘/] OoTJinyaeTcH ﬂpOCTOTOVI. COOTBeTCTByK)LLI,aFI noAroToBkKa nMoBepxHOCTH,
cnefoBaHme peKkoMeHoaunaM No yCTaHOBKeE, U 3aTAXKe errlé)KHle BUHTOB ﬂ,aéT BbICOKOTOYHOE JINHENHOE
nepemMeltleHune.

(6) JTérkocTb cMa3km

B TPaAMLUNOHHBIX CUCTEMAX CKOJIbXXEeHUA HeOOoCTaTOYHOCTb CMa3kKy NpuBoOAUT K M3HOCY KOHTAKTHbIX I'IOBerHOCTepl.
Takxe MOXeT ObITb A0CTATOYHO CJIOKHO obecneuunTts COOTBETCTBYHOLLYH CMa3Ky KOHTAKTHbIX I'IOBerHOCTeVI no npuynHe
CJTIOXKHOCTU HaxoXAeHWd COOTBETCTBYHOLLEro MeCta BBoOAa CMa3Ku. B peﬂbCOBOVI Hal'lpaBJ'l‘FllOLlJ,eﬁ cMaska MoXeT bObITb
JIerko nogaHa 4epes CﬂeLl,VIaﬂbelVl HuUnNnenb, paC]'IOJ'IO)KeHHbIl;I Ha KapeTke. Takke ecTb BO3MOXHOCTb MCMOMb30BaTh
LEeHTpaJibHYyt0 CUCTEMY CMa3KW.

(7) BsavmMo3aMeHsieMocTb

[o CpaBHEHUI0 C TpagUUMOHHBbIMKU CUCTEMAaMU, pesibCoOBbIe HamnpaBdloLline Moryt ObITb NIerko 3aMeHeHbl B Cllydae
BO3HUMKHOBEHWUYA MOJIOMKMW. ,DJIFI BbICOKOI0 YpOBHA TOYHOCTU peKoMeHOyeTCHd MCNoJIb30BaTb HECMEHHbIe CUCTEMBbI,
HacTpanBaeMble Ha NpenrnpuaTun-m3rotoBuTene.
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PenbcoBble Hanpasnsawuwue
OCHOBHbIe NONOXKEHUSA

1-2 TMpuHUMnbl BbIbOpa penbCoBbIX HAaMPABAAKOLLINX
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OnpepeneHue ycnosum

O Twn obopygoBaHus O BennuunHa 1 HanpaBaeHWe Harpy3ok
O OrpaHuyeHus no paamepy O CKoOpoCTb NepeMeLLeHNs, yCKopeHue
O TouHocTb O Ycnowug akcniyaTtauum

O JKéctkocTb O Paboyni unkn

O Pabouag gnauHa O Oxpyxatolias cpega

Beibop cepum
Cepusi HG - TokapHble 1 obpabaTbiBatoLLme LEHTPSI.

O Cepus EG - aBTOMaTuHKa, nonynpoBoaHuKoBoe obopynoBaHue, fepeBoobpaboTka,
n3MepuTesibHble MpUBbopbl U CKOPOCTHbIE CUCTEMBI.

O Cepwusa QE/QH - BbicokoTouHOe U3MepuTenbHOe obopyfoBaHMe, MOAYNPOBOLHUKOBOE
obopynoBaHue, aBTOMaTU3MPOBaHHbIe CUCTEMBbI, Jla3epHbIe MapKMpaTopbl; HAX0AUT
npuMeHeHue B high-tech nHayctpun co cnepytowmmmn TpeboBaHNAMY: HU3KUIN YPOBEHb
LLlyMa, BbICOKWE CKOPOCTU, HU3KUI YPOBEHb 3arpA3HEHHOCTU.

O Cepua WE - aBTomMaTnyeckune yCcTpoOMCTBa, TPAHCMOPTHbLIE CUCTEMbI, U3MEpPUTENbHOE
obopynoBaHve, NonynpoBogHUKOBOe obopyaoBaHue, NTbeBbIE GOPMOBOUHbIE MaLLUHBI,
JIHEHble MOaYIN.

O Cepus MGN/MGW - MuHMnaTIOpHble YCTPOMCTBa, NMONYNPOBOAHUKOBOE, MEAULMHCKOE
obopynoBaHue.

O Cepua RG - obpabatbiBatowme weHTpbl ¢ YIY, nuTbeBble GOpMOBOUYHbBIE MALLUUHbI,
3J1eKTPO3PO3MOHHbIE MaLLMHBbI, ppe3epHble CTaHKM.

Bbibop knacca TouHoCTH
O Knaccel: C, H, P, SP, UP, 3aBucut ot TouHocTv 0bopynoBaHus

OnpepeneHne pa3MepoB U KOJIMYecTBa KapeTok

O TpeboBaHus K AMHAMUYECKOW Harpyske.

O Ecau ucnonssyetcs c LB, To pasmep gosxeH 6biTb cxogHbIM ¢ AuameTtpom LLBII.
Hanpumep, ecnu gnametp LUBIT paBeH 35 MM, To Tnopa3mep HanpaBnstoLLen AOSIXKEH
6bITb HG35 (k mpumepy).

PacuéTt MakcMManbHoli Harpy3ku Ha KapeTky

O PaccuutaTb MakcyMasbHyto Harpy3Kky CorfiacHo npefcTaBieHHbIM MpyMepam.

O YnocToBepwTbCs, YTO CTaTUYECKMiA 3anac NpoYHOCTW BbibpaHHOW HampaBnsiolei Bbille
pacyYETHOro CTaTUYECKOro 3anaca npoYHOCTU.

Bbibop HaTdra
O 3aBucuT oT TpeboBaHMI K XXECTKOCTY CUCTEMBI U TOYHOCTU MOHTUPYEMOI NOBEPXHOCTU

OnpepeneHue >XECTKOCTU CUCTEMBI
O Paccuutats gedopmaunio (8], ncnonbsys Tabnuuy ypoBHeit XECTKOCTU, BbIGpaTh 60MbLINIA
NpefHaTar U pa3Mep HanpasAsiollen A5 yBeNnYeHns obLLei XXECTKOCTU CUCTEMBI.

Pacuét cpoka cny>x6bl
O Paccuutathb cpok cnyxbbl ncxoas 13 TpeboBaHMiA MO CKOPOCTU U 3arpy>KEHHOCTU.
O Pacyér cpoka cny>bbl ykasaH B npymepe

Bbibop cMasku
O [lopgaya cMa3ku yepes HUMNeNb

o LleHTpaJ'WISOBaHHaﬂ CUCTeEMa CMa3ku

3aBepLueHue Bblibopa
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1-3 ba3oBble Harpy3ku NMHENHbIX HaNPaBAAOLLUX
1-3-1 basoBas ctaTu4eckas Harpyska

(1) CraTnueckas rpysonogbémHocTb (Co)

JlokanbHas octaTouHas fedopmaums ByaeT Bo3HWKATb MeXay NMOBEPXHOCTbIO JOPOXKEK KaueHWUs U TenlaMu KayeHus
B CNlyyae, eC/iM HanpaBasioLLlas nofBep>KeHa CBEPXBLICOKMM HarpyskaM wiv yaapam, kak B cTaTvke, Tak U BO BPeMS
LBUXeHWs. Ecnm cTeneHb ocTaTouHol AedopMalimn npeBblllaeT onpefenéHHbli npefes, BO3HMKAOT NoMexu ans
HbecnpenaTCTBEHHOr0 nepeMelleHna HanpasnsaoLwen. B obuiem, onpeneneHve 6a3oBol CTaTUUeCKOW Harpy3Ku -
3TO CTaTUyeckas Harpyska, kak MocTosiHHas BefiMYnHa U NPSIMOiA pe3ynibTaT B CyMMapHOW ocTaTouHon fedopMauum
0.0001 prnameTpa aneMeHTa KayeHUs U JOPOXKM KayeHWs B TOUKe KOHTaKTa Mpu MakcvMasibHOM BO3AeNCTBUM Ha
Heé. YpoBeHb JaHHOW BeNMYMHbI yka3aH B Tabnuuax Ang Kaxznomn penbCoBOW HanpaBagdwolen. MakcumanbHas
CTaTUyeckas Harpy3ka, oka3biBaeMas Ha pefibCoBYO HanpaBAsoLLYio, He LoJIXKHa NpeBbllaTh 6a30Byto cTaTUYeckyio
Harpysky.

(2) DonycTuMBIN cTaTuyeckmnit MoMeHT (Mo)

CtaTnueckun ,D,OI'IyCTMMbIVI MOMEHT OTHOCUTCA K MOMEHTY B Bb|6paHHOM HanpaB/ieHVWN N BeJIM4YNHE, Koraa
MakKCcuMalsibHoOe BO3,U,EP|CTBVI€ Ha TeJla Ka4yeHnda B CUCTeMe paBHO BO3,D,el7|CTBVIIO, BblI3BAHHOMY cTaTuyeckomn
rPy30MoAbEMHOCTbI0. CTaTUYECKUA JONYCTUMbIA MOMEHT B JIMHENHON CUCTEMe XapakTepusyeTcs A TpEx
HanpasneHui: Mg, Mp and My.

Mg Mp My
r-— o i d e
L e

(3) CtraTuyeckwmii 3anac npoyHocTy

CocTosiHMe onpefenseTcs, Korga cucTeMa HaxoguTCs B CTaTUKe MM B HU3KOCKOPOCTHOM [BWXXeHWUW. CTaTnyeckui
3anac NpoYHOCTYH, KOTOPbINA 3aBUCUT OT BHELUHMX U paboynx ycrnoBuUi, HapJIexXuUT paccMaTpuBaTb B COBOKYMHOCTY.
CraTuyeckuin 3anac NpoYHOCTM 0COBEHHO BaxkeH /1S HAMpaBAOLIMX, MOABEPKEHHbIX YAapHbIM Harpyskam (Cwm.
Tabn. 1.1). CtaTnueckas Harpyska MoxeT BbITb paccumTaHa, ucnosbya ®.1.1.

Tabn. 1-1 CraTmyeckmn 3anac NPoYHoOCTA

HarpysouHoe Bo3fgencTBue fs,, fom (Min.)

HopMmanbHas Harpyaka 1.0~3.0

C ynapamu/subpauusamm 3.0~5.0

fSL=% or fSM=% .................................................. D11

fsL : CTaTmyeckuii 3anac NpoYHOCTM 4151 MPOCTOW Harpy3Ku
fov : CTaTuyeckuii 3anac NpoYHOCTU Ha MOMEHT

Co : Cratnueckas rpysonogbemHoctb (kN)

Mo : Cratuueckuin fonyctmbiin MomeHT (kNemm)

P : PacuértHas paboyas Harpyska (kN)

M : PacuéTtHbiin npunaraembiin MomeHT (kN*mm)

1-3-2 basoBasi pMHaMMyecKas Harpyska

(1) AnHaMmuueckas rpysonogbeéMHocTb (C)

BasoBad nuHaMunyeckas rpy3onogbEMHOCTb - BaXkKHbI dakTop 415 pacyéTta cpoka ciy>bbl pesibCoBOM HanpaBnsoLLen.
OHa onpepensieTcs, KOrfa Harpy3ka Hem3MeHHa no HanpaBieHWo U BeSIMYUHE U Pe3y/bTUPYET B HOMUHAbHbIA CPOK
cnyx6bl - 50 kM npobera A9 penbcosoit HanpasnstoLei (100 KM - ponnkoBbIi TMN). YpoBeHb 623080 AMHAMUYECKON
Harpy3skv oJis Kaxk4on HanpaBnsiollel ykasaH B Tabauue. OH MoxeT BbITb MCNONb30BaH ANS pacyéTa cpoka Ciyxbbl
BblOpaHHOW penbCoBOl HanpaBsoLEeN.
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PenbcoBble Hanpasnsawuwue
OCHOBHbIe NONOXKEHUSA

1-4 CpoK cny>»6bl penibCOBbIX HANPaBAAIOLMX

1-4-1 Cpok cny>bbl

Kor,u,a OOPOXKKN M TeNa Ka4dyeHund Hal'lpaBJ'I‘FIIOLLI,EIZ MOCTOAHHO MOoABEP>XKeHbI NOBTOPAKOLLEMYCH BO3}J,el7ICTBVI}O - Ha HUX
MOABNIAKTCA 3J71IeMeHTbl M3HOCa. HpOVICXO,EWIT npouecc paccjianBaHu4d. 370 Ha3bliBaeTcH YCTanoCTHbIM pa3pylieHneM.
CpOK CJ'Iy>K6b| penbcosoﬁ Ha]'lpaB}'IFI}OLLI,eVI onpependeTcad Kak 06L|_|,ee I'IpOVIJJ,eHHOE paccTtogHune 0o MOMeHTa nodasJieHNd
YCTasioCTHOro paspyweHnd Ha NOBepPXHOCTU LOOPOXKeEK N 3JIEMEHTOB Ka4YeHU4A.

1-4-2 HoMWHanbHbIN cpok cayxbsb (L)

Cpok cny>bbl 3HaUMTENIbHO BapbMpyeTCs B 3aBUCUMOCTM OT TOro, Dbl JIX PefibCoBbIE HamnpaBgoLMe NPOU3BEAEHbI
1 MCMONb30BaHbl B 0MHAKOBbIX YC0BUAX. [10 3TON NpUYMHE, HOMUHANBHBIN CPOK CNYXXbbI MCMOSIb3YeTCs Kak KpUTepuin
[L9 NporHo3a cpoka ciyXbbl Hanpasnsgwuein. HoMuHanbHbIA cpok cnyxbbl - 370 0bUlas ANCTaHUMd, KOTOpPYHo
npoxoaat 90 % WOEHTUYHbIX PeNIbCOBbLIX HaMpaBASOLWMX U3 06l rpynmbl, UCMOb3YEMbIX B UAEHTUYHBIX YCOBUSX,
[10 MOMeHTa NosiBAeHUs paccnamBaHug. HoMuHanbHbIN cpok cny>bbl pesibCoBO HanpaBngtoLLen coctaBngeT 50 KM.

1-4-3 PacyéT HOMMHaNBHOIO CpPoKa CNyXbbI

[encTBytollaa Harpyska BvseT Ha HOMUHabHbIN CPOK ciy>Kbbl HanpaBngtoLLein. HoOMUHaNbHbIN Cpok ciy>Kbbl MoXeT
BbITb paccunTaH no ®.1.2.

L=[‘I; |* 50km=|

w

QU BIES rvestomessmas s s smons et s .12

L : HOMMHanbHbIN cpok cyxbbl
C : bazoBas JuHaMMUYeckas rpy3onofgbEMHOCTb
P : akTyanbHas Harpyska

Ecnun BHelwHWe dakTopbl B3STb B COBOKYMHOCTW, TO HanbonbLuee BO3AeWCTBNE 0Ka3bIBAIOT: YCII0BUS MepeMeLleHus,
JKECTKOCTb JOPOXEK KaueHns U TeMnepaTypa HanpaBasiollen. OTHoLweHus 3Tux pakTopos oTobpaxkeHsl B @. 1.3.

L=[%]-50km=[%' - 31mile

L : HOMMHanbHbIN cpok ciyxbbl

fn : k03ddULMEeHT TBEPAOCTU

C : 6a3oBas AMHaMMYeckas rpy30mnofbEMHOCTb
ft : TemnepaTypHbI KO3PPULIMEHT

Pc : pacyétHas Harpy3ka

fw : k03 ULMEHT Harpy3ku

1-4-4 KoapduumeHTbl

(1) Koadppuument teépaoctu ( f,)

[MoBepXHOCTb JOPOXKEK KaYeHUsl B MecTe COMPUKOCHOBEHUS C 3/1IeMeHTaMUn KauyeHUs LOoSIKHa UMeTb TBEPLOCTb
no HRC 58~62 Ha onpepenénHyto rnybuHy. Korga ykasaHHasd TBEpAOCTb He JoCTUraeTcs, AonycTuMas Harpyska
CHMXaeTcs, U HOMUHaNbHbIA Cpok ciyXbbl cokpallaeTcs. B 3Toi cutyaumm ba3oBas guHaMuyeckas v cTaTvyeckas
rPy30noSbEMHOCTU LOMKHbI bbITh 3aBA3aHbI C PaKTOPOM TBEPLOCTU.

TBEPAOCTb AOPOXKKM KaueHUsA

HRC 60 50 40 30 20 10

| | | |
T T 1T 1 1
I 10 06 03 02 01 00
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(2) TemnepatypHbIn dakTop ( f,)

TeMnepaTypa BAUSIET Ha MaTepwvar, U3 KOTOPOro M3roToBNeHa Hampasasiollas. [1oaToMy fonycTMMmas Harpyska
ByneT CHUXATLCS U HOMUHANbHbIM CpoK cy>bbl ByaeT cokpallaTtbes, ecniv Temnepatypa byaet npesbiwatb 100°C.
MosToMy Ba3oBble AnHaMUyUeckas U cTaTuyeckas rpy3onogbEMHOCTU LOMXKHbI YUUThIBATL TeMnepaTypHbI dpakTop,
B 0COOEHHOCTY, eCIM B HaMpaBASOLLMX NPUMEHSIIOTCS 31eMeHTbI U3 NacTuKa.

TemnepaTtypa
e 100 150 200 250
I I |
I 1T T T
/i 1.0 09 08 07 06

(3) KoadpdbuumeHt Harpyskm [ fw)

Bec BO3,D,eVICTByeT Ha HanpaBndouyto, BKOYad BeC CKOJIbXeHUA, UHEPLUUWOHHYIO HAarpy3ky rnpmn crapte u
0CTaHOBKe, @ TakKXXe MIrHOBeHHble Harpys3kuy, BbiI3BaHHble HaBUCaHUEM. 3n (I)aKTOpr 0CODEHHO CITOXHbI ong
OLUEeHKN Mo NpuynHe MexaHn4yeCcknx BVI6paLI,VIVI M TOJTYKOB.

Tabn. 1-2 KoadpouumeHT HarpysKkm

YcnoBus Harpysku 3KcnsyaTallMOHHAs CKOpPOCThb Hhy

6e3 TonykoB v BUbpauui V=15 m/min 1 ~12
Hebonbluve ToNYKM 15 m/min <V=60 m/min 1.2~1.5
HopMasbHasa Harpyska 60m/min< V= 120 m/min 1.5~2.0
C TONYKaMu 1 BUbpauunsmu V >120 m/min 2:0=35

1-4-5 PacuéT cpoka cny>6bi (Ln)

INpeobpa3oBaHue HOMKHAJIBHOIO Pecypca B CPOK Ciy>Kbbl, MCMOJIb3Ys CKOPOCTb ¥ MOBTOPSIEMOCTb.

G & 3
3 —1+50.10
_ L.10 _ I P I
V.- 60 V.- 60

Ly : Cpok cnyx6si (hr]

L : HoMmuHanbHbii pecypc (km)
Ve : Ckopoctb (m/min)

C/P : KoadduumeHT Harpyskm

RE rrrrrrerr e Dd1.4

1-5 lNpwunaraemble HarpysKku

1-5-1 Pacyét Harpy3ku

PasnnyHble $pakTopbl BIUSIOT HA PACYET Harpy3ku, BO3eNCTBYIOLLEN Ha HanpaBAgoLLyto (Tak1e kak pacrosioxkeHue
LeHTpa TAXeCTU 06beKTa, 0CEBOM YNOp U CUJTbl UHEPLIMK MPU CTapTe U 0cTaHoBKe). YTo6bI onpeaennTb NpasusibHbIil
YPOBEHb Harpy3ku, Bce flaHHble GaKTopbl JOSIXKHbI ObITh YUTEHbI.
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PenbcoBble Hanpasnsawuwue

OCHOBHbIe NOoJIOXKeHUd

(1) Harpyska Ha ofiHY KapeTKy

MakeTt

Py

P P,
L
> P
s
F;j he
Py
b

W: Mpunaraembii Bec
|: PaccTosHve OT BHeLHel cunbl

c: PacctosHve Mexay Hanpasnaowmnmmn

1. 1-3 Mpumep pacuyeTa Harpy3ok Ha KapeTky

PacnpepeneHue Harpyskok

Harpyska Ha kapeTky

Y.
_W_F_Fa_Fb
Pt 2 T 2d
W . F_Fa_ Fb
i ol BB LB
o X P % 2c 24
W, F_Fa,Fb
e = A R T
W ., F Fa_Fb
F i S
i | “ YT 20 T 2d
[ W] W |
Ve T
Cl2 | Cl2 d/2 dr2
C d
Yl
b
I S WE B, Eeal Eeb
P 5 2 T
2] ] _W_ F_Fa_ Fb
w X P %t 2c 2d
Z 4] ' p= Wi AR Rl SR<h
- 5 44 T2c T 2d
| | W,F_Fa_Fb
| ] W ] P % 2 2d
Y— T I
C/Z‘C/Z d2 di2
c d
A
W Fel
X =p=""_
PP
z W . Fel
P=p=YV
rf| ) =TT 4
[ W W ] 7
YTt tnt T i
ciz|ci2 di2 | di2
Cc d
X t
nl
lE Weh _ Fel
g s Ee
pEpEs =l
v - [ o T4 T 2d
Fow(l S
Y4
=l Weh Fel
plop=WEhis
5 W_JJ]Q VA 20 2
o
7= o W . F . Fk
_]1% Pn:Pta:T*‘T*' 2d
R3]
] W_F _ Fek
) Po=Pu= 2
L

Pn: Harpyska (paguanbHas), n=1~4
F: BHewHve cunbl
d: PaccTosHme Mexay KapeTkamn

a,bk: PaccTosiHMe OT BHelWHNX cun [0 LeHTpa
Pu: Harpyska (6okosas), n=1~4
h: PaccTosiHMe OT LeHTpa TsixecTn



(2) Harpysku ¢ cunamm nHepuun

[-4 PacyéT Harpysok c cvnamm uHepLumn

YYET ycKOpeHUs U TOPMOXKEHUSA

Levxerune :>
| w w
nd T Ted - 1
=3
fLZJ.C’i di2 di2

c d
W: Bec o6bekTa (N)
g: YckopeHue coboaHoro nageHns (9.8m/sec?)
Pr: Harpyska (paguanbHas) (N), n=1~4 CkopocTs Ve
Ve: MakcumanbHas ckopocTb (m/sec) (m/s)
1(t3): Bpems pasroHa (TopmoxeHus) (s)
12: Bpems [ABUKEHNA C MOCTOSHHOW CKOPOCTHIO (S)
c: PaccTosAHve Mexy Hanpasnsiowumm (m) Bpews ()
d: PaccTosHne Mexy KapeTkamu (m) t 2

I: PaccTosAHwe oT LieHTpa Macc fjo npyBopaa (m)
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Harpyska Ha ofHO KapeTKy

O T[locTosiHHasA ckopocTb

W

P,~P;=—

1=

O YckopeHue
W 1 WV
e R T L
oW 1wV
R I R

O TopMoxeHue
oW 1wV
PP 2 9 B4
P2=P4= w 1 .W.Vc.l'

1-5-2 PacyéT cpegHen Harpysku Npu NnepeMeHHbIX Harpy3Kax

Korpa Harpyska Ha HanpaBnsioLLyto 3HaUMTesIbHO KonebneTcs, faHHbIN GakTop JoKeH ObiTb YUTEH Npu pacuéTe
cpoka cny>bbl. 3HaueHWe cpefiHel Harpy3kv paBHO Harpy3ske, 3KBUBaNeHTHON A0MYyCTUMOW LIMKIIMYECKOW Harpys-
Ke Mof, BO3AENCTBUEM U3MeHALLMXCA Harpy3ok. OHa MoxeT BbITk paccunTaHa no Tabn. 1-5.

Tabn.

YcnoBusa Kcnayatauum

LLlar Harpy3ku

JlnHenHoe n3MeHeHne
P

Prin

CuHycoupanbHaga Harpyska
P

I-5 Mpumepbl pacyéTta cpepHein Harpysku (P.,)

CpenHsas Harpy3ka

Po=i 1 JLIP L +P, - L#..+P - L)

Pm

P.: CpepHsiga Harpyaka

P, :War

L :06wasa gnnHa nepeMeLleHus

L, : lnvHa nepeMelleHuns nog Harpyskon P,

Pm= 1/3 [Pmin+ 2 .Pmax]

P, :CpenHss Harpyska

P : Min. Harpyska

P« : Max. Harpyaka

P.=065°P...;
P. :CpenHss Harpyska

P : Max. Harpy3ka
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PenbcoBble Hanpasnsawuwue
OCHOBHbIe NONOXKEHUSA

1-5-3 PacuéTt pByHanpaBieHHbIX PaBHO3HA4YHbIX HAarpy3oK

Penbcosbie Hanpasnsiowwme HIWIN MoryT BocnprvHUMaTh Harpy3ku B HECKOJIbKMX HampaBfeHUaX ofHOBpeMeHHo. [ng
pacyéta cpoka cnyxbbl HanpaBAslOLLen, Korfa Harpyska BO34eiCTBYeT B HECKOSIbKMX HampaB/ieHusX, paccunTaiTe
3KBUBaNEHTHYt0 Harpy3Kky (Pe), ucmonb3ays Gpopmysibl, ykasaHHble HUXKeE.

Cepun HG/EG/QH/QE/WE/RG

PL=PaP, i ®.1.5

Cepus MG
B T ®.1.6
ecnm PL>P5 Pe=P1"‘0.5'Ps .................................................... d.1.7

1-5-4 MNpumMep pacuéTta cpoka cny>xbbl

Moaxonglasa HanpaBnsioLlas nogdupaeTcs UCXoas U3 JOMYCTUMBbIX Harpy3ok. Cpok ciybbl paccumTbiBaeTcs Ucxons
13 OTHOLLEHMS pabouelt Harpy3ku 1 6a30BoM AMHAMMUYECKON FPy30MNOAbEMHOCTL.
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Tabn. 1-6 Mpumep pacuéta cpoKa cy6bl

Tun HanpaBnsAwLLEN Pazmep YcnoBusa skcnnyaTtauum
Tun: HGH 30 CA d:600 mm Bec (W) : 15 kN
C:38.74 kN c: 400 mm Cwuna Bo3geicteus (F): 1 kN
Cy:52 19kN h:200 mm TemnepaTypa: HopMasbHas
Hatar: Z0 L:250 mm YpoBeHb Harpysku: HopMasbHas
(o
o7z ciZ]
/ Ll ==
R [2] [4]
P, S
el
<> .
% -
2 w s
/L L] U L]
£l | i
F F
O Pacuyét Harpysku
P,~P, =+ Wxh Fxl _ 4 15x200 _1x250 =2.29(kN)

2d  2d T 2x600 2x600
Prax = [P = P4| = 2.29(kN)

O T[lotomy yto Hatar Z0, P_=P,. =2.29(kN)
MpumMeyaHue: Yem Gonblue HaTar (ZA, AB), Tem 6onblue
>KECTKOCTb CUCTEMbI, HO MEHbLLIE CPOK CNY>KObl HAanNpaBsoLEN.

O Pacuért cpoka cnyxbbl L
fux fx CF __(1x1x38.74

L= =
( fxP, 2x2.29

x50 =30,258 (km)

1-6 TpeHune

KoadpduumeHT TpeHuna ona penbcosoi Hanpasnawllen (kauenuna) coctasnget 1/50 yacTb OT TpaAMLMOHHOIO
ckonbxeHus. B obueM, koadpduumeHT TpeHns Ang penbcoBoi Hanpasngtollen coctasngeT 0.004.

Korpa Harpyska coctaBngeT 10% vnu MeHee 6a30BON cTaTMYeCKOM rPy30NoAbEMHOCTM, Haubonbllee
COMPOTUBIEHNE UCXOAMUT OT BA3KOCTM CMa3Ku W TpeHus Mexay TeflaMu kadenus. Ecnu Harpyska npesbiwaeT
6a30Byto CTaTUYeCKyto rpy30NoAbLEMHOCTb, COMPOTUBEHWE UCXOAUT, B OCHOBHOM, OT Beca.

F o OWHS cooeeeeeeessesssisi ®.1.8

F: Tpenue (kN)

S: Cuna TpeHus (kN)

p: KoapduumneHT TpeHns

W: HomuHansHas Harpyska (kN)













































































































































