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* KONMYECTBO CMABKM .......ceuvevvvnrennnennnnns

Homep Mopenu ..........cccoooovveeeeeeieins
» KogoBoe o0603HaveHne Moaenu..............
* YKkasaHus no pasmeLleHnto 3aKkasa

Mepb! npeaocTopoXHOCTM Ny ucnonb3oBaHum .. E115-112

Mepbl NPeAOCTOPOXHOCTY MPU UCMIONb30BAHNM

aKceccyapoB AN LapnKko-BUHTOBON nepepayn .. E115-114
« Jly6pukatop QZ Ans wapuko-BuHTOBo# nepenaum.. E115-114
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Tunbl Wapuko-BMHTOBLIX Nnepegay

511RU

LLlapuko-BUHTOBas nepepaya

TouyHoCTb (ANA NO3ULMOHUPOBAHUA)

Bbe3 cenapaTtopa

|.|.|apVIKO-BVIHTOBaﬂ nepega4a c cenapatopom
MpegBapTenbHbIi Harar | | b6 MpedBapTensHOr Hesra | | CAeREAITEN:HbIM ATATON,
Mogens SBN-V | | Moger, HBN | | R0
Mogens SDA-V
Mogenb SBK | | Mogens SBKH
—
HeobpaboTaHHble ObpaboTaHHble
KOHLbI Bana TOPLbI Bana
ToeaBapyTensHbIi Harar | | Bes pegaapHTencHoro arara | | C npedBaITenbHGM aTsrol,
Mopens BIF Mogens MDK Lyt
Mogens BNK
Crangaprio AnA
WHUATIOpHasa Tin
Mogens BNF

. MpezBapensHb HTATON,
(e3 ROBEHTEN:HOTO Harara

Mogaens EB[]
Mogens EBA
Mogens EBB
Mogens EBC

TpegBaphTensHbii Harar | - | Bes rpeaeapTencHOrO Hatara

Mogensb EP[ 1| | Mogenu BNF-V/BNF

CTaHJapTHas raiika
Mogens EPA | | Moaens BNT
Mogens EP Moaens DK
Mogens EPC

Mogens MDK

Mogenb BIF-V

Mogens BLK

Mogensb DIK

Mogens WHF

Mogenw BNFN-V/BNFN

Mogenb WGF

Mogenb DKN

Mogenb BLW

Mpeuu3noHHas NOBOPOTHaA

I'Ipeuusuom-laﬂ LapnKo-BUHTOBAA nepenaqalmnuueaaﬂ ramka

MpenBapHTENbHbIi Hatsr|  |Be3 EaBADHTENBHOTO KT
Mogens DIR Mogens BLR
Bonbwoit war pessbbl

loBopoTHas raiika

BN15-6 TR
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Mogenb BNS  Mogens NS
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Moaenu n nx ocobeHHocTn

Tunbl WapUKO-BUHTOBLIX Nepeaay

NMoBopoTHas ranka

Bbe3 cenapaTtopa

Mpepsapmenshoii harar| | Bes npegBapuTenbHoro Harara | HeobpaboTaHHbIe KOHUbI Banal
Mogenb JPF Mopgens BTK-V ' Mogens BLK
egeapeneai s ph
TI0CTORHHOM A2BMeHHH bes NPEABAPUTENBHOTO HaTAra
Mogenb BNT Mogens WHF Mogens MTF

Mogenb MTF  Mogens WTF
CBepx0OnLLL0i War pesbObl

Mogenb CNF
(CBepxBONbILOi Lar pesb6bl

| KataHas noBopoTHas |

L

B3 MpegBapiTenbHO0 Harsra
Mogenb BLR

BonbLoit war pe3bob!
loBopoTHas raiika

[eprchepuitioe 060pYA0BaHHE LiaPHKO-BUHTOBOK nepea4H

. eheadau BegoLHug-onudeq]

|Kom|enan NOAWMNHUKOBaA onopal Kopnyc ans raitku| | Cronophas raika
Mopens MC Mogens RN
OukcupoBaHHas onopa [nagatowwas onopa
Mopenb EK Mogenb EF
‘Mogen BK | | Mogens BF
‘Mopens FK | | Mopens FF

ALK
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Bblﬁop Mmopgenum LapMko-BMHTOBaA nepegavya

Bnok-cxema ana nogdopa Wwapuko-BMHTOBOW Nepepayu

[Mopsipok noaGopa waprko-BUHTOBOW Nepeaayu]
Bbibupas wapuko-BuHTOBY nepefavy, He06X0AUMO YUYUTbIBaTb HECKOMbBKO PasfnuyHbIX napame-
TpoB. Hixe nokasaHa cxema, KOTOPOW crieflyeT npuaepXuBaTbCs Npu noadope Lwapuko-BUHTOBOM

nepenaqu.
Havano nogbopa

| Bri6op ycnosuii A15-10 |
¥
BbI60p TOYHOCTM LLAPMKO-BUHTOBOW Nepeaayn
0 To4yHOCTb yrna nogbema pesbobl @15-11~

Bki60op oceBoro 3asopa

’ (OceBoil 3a30p NPeLMUOHHOM OceBoil 3a30p KaTaHoit
|LuapMKt>aMHroso|7|nepenauu B15-19 LIBPHKO-BUHTOBOYE nepefia| B15-19 ‘_
]

L

R 2

| OnpepeneHne AnvHbI Bana |
¥

| @ BuiGop wara pess6bi |
¥

| @) BuiGop anametpa Bana |
¥

| @ BriGop crnoco6a yCTaHOBKM XOOBOMO BUHTA |

Axanu3 gonycTiMoit 0ceBOI Harpy3ku

Bbibop AonycTUMOM YacToTbI BPaLLEHKs

| @ Beibop Homepa Mopenu (Tuna ranku) |

Pacyer gonycTimoit 0ceBOI Harpy3ku

[N15-8 TR



Bbi6op mogenu

Briok-cxeMa Ars noa6opa WapuKo-BUHTOBOM Nepeayn

Ananu3 akcnnyarauuonHoro pecypca _ B15-42~

AHanun3 XecTkocTn

PacueT oceBoW XeCTKOCTM XO40BOro BUHTA

PacuyeT xxecTkocTu ramku

PacueT xecTkoctn OMOpPHOro nNoALnnHuKa

¥

AHanuns3 XecTKkocTu

AHanu3 ToyHocTH NO3MLNOHMPOBaHMA  B15-49~

AHanua KpyTALLEero MoOMeHTa

Pacuet cun TpeHus nogd Bo3gencTBMEM BHELUHEN Harpy3kn [A[RERES

Pacuyer kpyTsiLLero MoMeHTa oT NpefBapUTENbHOTO HaTsira B LWapuKo-BUHTOBOM nepedade [AfEE-T |

Pacuet kpyTsLlero momeHTa, TpebytoLlerocs Ans yckopeHus |A[EETAa |

) 4

AHanms KpyTALEero MOMeHTa

| AHanua NPUBOAHOIO afiekTpoaBuraTens

¥

HapéXHocTb KOHCTPYKLMM

AHanun3 cuctembl CMasku 1 3aLUTbl OT 3arps3HEHNS

1533~

3aBeplieHue nogdopa

ALK

X15-9
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[MapameTpbl WapuKo-BUHTOBOM Nepenayuu]

Mpw BbIGOPE LIAPUKO-BUHTOBOW Nepefayn TpebyeTcs yunTbiBaTh crieaytowye pabouve napameTpsi.

HanpaeneHue aBmxeHusi
(ropv3oHTanbHoe, BepTvKansHoe U T. A.)
MepeHocumas macca m (kr)
Cnocob nepemelleHus ctona
(ckomnbxeHue, kaveHune)
KoathchuLeHT TpeHns noBepxHOCTM Hanpaensiowelt  p (—)
Conpotvenexe TpeHus noepxHocT Hanpasnstoweit (H)
BHelUHsist Harpy3ka B oceBoM HanpasneHun — F (H)

lMpuBogHON anekTpoaBuraTens

(cepBogBuraTens nepem. Toka, LWaroBbIii ABUraTens U T.4.)
HomuHanbHas vactota BpaleHus anektpogeuratens  Nuo (MUH)

MoMeHT nHepummn anekTpoaBuraTenst Jwi (Krem?)
PaspeLLatowas cnocobHocTb anextpogsuratens  (MMMynbc/06)
[NepenaToyHoe OTHOLLEHWE NprBOAa A(—)

Oxupaemblii CPoK Cryx0bl Ln (4)
[OnuHa xoga ls (Mm) (mic)
Vmax —
Pabouyas ckopocTb Vimax (M/C)
Bpems yckopeHus ti(c)
CKOpOCTb PaBHOMEPHOIO [ABVKEHUS t2(c)
Bpems TopmoxeHus ts(c)
YckopeHue o= Vinax (wic?)
t1 Vmax
. 4l (2 3 | & b2 03
PaccTtosHue, npoiiieHHoe 3a BpeMsi yCKOpeHust (Mm)
01=Vnax X 11X 1000/2 (MM) t t2 ts | b t2 t.1(s)
PaccTtosHue, npoieHHoe Npu paBHOMEPHOM ls ls (Mm)
[OBVDKEHUN o=V X 12X 1000 (MM) .
ﬂmarpamma CKopocTen
PaccTosiHue, npongeHHoe 3a Bpems
TOPMOXEHUSA 05=Vmax X 3 X 1000/2 (MM)
Konnuectso BO3BpaTHO-NOCTYNAaTENbHBIX
OBWKEHUIN B MUHYTY n (MuH™")
TOYHOCTb NO3VLMOHMPOBaHKS (Mm)
oBTOPSEMOCTL TOHHOCTW MO3ULIMOHUPOBAHUS  (MM)
Tlodt (Mm)
MwuH. BennunHa nogayv s (MM/MMnynbe)

BN15-10 TR
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Bbi6op mogenu

TOYHOCTL LWAPUKO-BUHTOBOW Nepeaayn

TOYHOCTb LWWapPUKO-BUHTOBOM NepeaaYu

ToyHOCTb yrna nogbema pe3b0obl

ToyHOCTb yrna nogbema pe3bbbl B LWApMKO-BUHTOBOW Nepedave perynupyercsi B COOTBETCTBUM CO

crtaHgaptamu JIS (JIS B 1192 - 1997).

[ns knaccoB TouHocTn ¢ CO no C5 3apatotcs BENUUMHbBI NPSMOSIMHENHOCTU UM OTKITOHEHUSI OT 3a-
AaHHoro HanpasrneHus, a ¢ C7 no C10 —norpelwHocTb AnNuHbLI XoAa Ha otpeske 300 MM.

S ekTnBHas AnmHa pe3sobl

HomuHanbHas anvHa xoga

OTKNOHeHWe/2n

dakTnyeckas AnvHa xoga

MorpeLwHocTb AnNvHbI Xoaa

OTKNOHEeHVe N

TvnoBas AnnHa xopa

OTanoHHas anvHa xoga

TorpeLwuHoCTb TUNOBOI ANMHLI X0Ra

Puc.1 TepMmuHbl, npuMeHsieMble Npy onpeaeneHun TO4HOCTY yrna nogbema pessob

[PakTHn4yeckasa anuHa xoaa]
MorpelHoCTb ANWHBLI X0A4a, M3MEepPeHHas Ha Ha-
CTOSILLEN LLIAPMKO-BMHTOBON Nepegaye.

[QTanoHHas anuHa xoaal

B uenom oHa coBnagaeTt C BENIMYUHOW HOMMU-
HanbHOW ANUHBbI XoA4a, KoTopas MOXeT ObITb
CKOppeKTMpoBaHa B 3aBMCUMOCTU OT HasHade-
HUSA n3genus.

[LleneBoe 3Ha4YeHue 3TarNoHHOM ANMHbLI XoAa]
YTo6bl MCKMOYNTL BUEHNE XOO0BOrO BMHTA,
MOXHO NPUMNOXUTb ONpeAeneHHbIn HaTar unu
3apaHee yCTaHOBUTb 3TaNOHHYI ANMHY XoAa
B "oTpuuyatenbHoe" nubo "nonoxutenbHoe"
3HaYeHne C y4eTOM BO3MOXHOIO paclumpeHus/
cXaTua nog AeNCcTBUEM BHELUHEN Harpysku unm
TemnepaTtypbl. B nogobHbIX cnyvasax ykaxuTe
TpebyemMoe 3HayYeHne aTarloHHOW ANMHbI XOAA.

[TunoBas anuHa xopaa)

370 NWHENHBIN rpaduk, NOKa3bIBAOLLMIA TEHOEHLMIO
U3MEHeHWN hakTudeckon AnuHbl xoga. OH cTpoutcs
METOAOM HauMEHbLUMX KBaZlpaTOB Ha OCHOBE Kpwi-
BOW, COOTBETCTBYIOLLEN (haKTU4YECKON ANNHE Xoda.

[MorpewHocTb TUNOBOW ANUHBLI XoAa (+)]
PasHocTb Mexay TMNoBOW ANWHOWM xopa u aTa-
TNIOHHOW ANWHON Xoaa.

[OTKnoHeHue]

MakcumanbHbIi pas3bpoc hakTyeckon AnUHbl Xoada
Mexay ABYMs NpsiMbIMUA NIMHUSIMW, NPOBELEHHBIMM Na-
pannensHo rpadyKy TMNOBOTO MPOLEHHOTO PACCTOSHMS.

[OTknoHeHne/300]
[MokasbiBaeT OTKNOHEHME Ha 3afaHHON AnvHe
pe3bbbl B 300 MMm.

[OTknoHeHune/2r]
OTKnoHeHWe Ha oguH 060POT XOA40BOrO BUHTA.

TR E15-11
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Tabnuual TouHoCTb yrna nogbema pessbbbl (AonycTuMas BenuymnHa)

EavH. namep.: Mkm

MpeLmn3noHHas Wapuko-BUHTOBasi Nepefada
KaraHas wapuko-BiToBas neperaya
Knacee! co c c2 c3 cs c7 | cs | c1o
SdeperTuBHas MorpewuHocTs % MorpewHocTs % MorpewuHocTs % MorpewuHocTs % MorpeLuHocTs %
Anwka pestGel TUNOBOI g TUNOBOI g TUNOBOI g TUNOBOI g TUNOBOI g sy 0 e g S
Cabille ngﬂ-l:e [ X0 g [V X0 g [ X0 g [V X0 g [ X0 g VI ORR | ARSI XOR. | AR X008
— | 100 3 3 3,5 5 5 7 8 8 18 18
100 | 200 315) 3 4,5 5) 7 7 10 8 20 18
200 | 315 4 3,5 6 5 8 7 12 8 23 18
315 | 400 5 BI5) 7 5) 9 7 13 10 25 20
400 | 500 6 4 8 5 10 7 15 10 27 20
500 | 630 6 4 9 6 11 8 16 12 30 23
630 | 800 7 5 10 7 13 9 18 13 35 25
800 | 1000 8 6 11 8 15 10 21 15 40 27
1000 | 1250 9 6 13 9 18 1 24 16 46 30 | 450/ | +100/ | +210/
12501600 11 | 7| 15 [10| 21 |13| 20 |18| 54 |35 |300Mm|300mm 300 mm
1600|2000 — — 18 1 25 15 35 21 65 40
2000 (2500 — — 22 13 30 18 41 24 77 46
2500 (3150 — — 26 15 36 21 50 29 93 54
3150 ({4000 — — 30 18 44 25 60 35| 115 | 65
4000|5000 — — — — 52 30 72 41 140 | 77
5000 (6300 — — — — 65 36 90 50 | 170 | 93
6300 (8000 — — — — — — | 110 | 60| 210 |[115
8000 (10000 — — — — — — — — | 260 |[140

Mpumevanne) EQnH. n3m. 3cpheKTUBHOM ANMHBI Pe3bbbl: MM

Tabnuua2 OTknoHeHue no AnunHe pe3bbbl 300 MM 1 Ha oguH 060POT BUHTA (A0NyCTUMast BENUYMHA)
EfvH. namep.: Mkm

Knacc To4yHocTn Cco C1 Cc2 C3 C5 C7 C8 C10
OTknoHeHne/300 3,5 5 7 8 18 — — —
OTKNOHeHue/2x 3 4 5 6 8 — — —

Tabnnua3 Mogenu u knaccbl TO4HOCTU

Mogenb O6o3HayeHue cepum Knacc MpumeyaHus

[ns no3nLMoHMpPOBaHMS Cp 1,3,5

CoortsetcTayeT ISO
[ns TpaHCNopTUPOBKY Ct 1,3,5,7,10

MprmeyaHne)Knaccbl TOYHOCTH Takke pacnpocTpaHsitotes Ha cepum Cp n Ct. Mogpo6HOCTM MOXHO y3HaTh B komnaHum THK.

BN15-12 TR
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Bbi6op mogenu

TOYHOCTL LWAPUKO-BUHTOBOW Nepeaayn

Mpumep: Mpn n3mepeHun wara pe3bObl FOTOBOW LLAPUKO-BUHTOBOV Nepeaaym rno 3agaHHoOMy 3Have-
HMIO 3TanoHHOM ANvHbl xoaa -9 MkmM/500 MM nonyyatoT creaylolme AaHHbIE.

Tabnuuad [aHHble U3MepeHuit NOrpeLLIHOCTU AMNMHBI Xoaa EauvH. namep.: Mm
3agaHHoe nonoxeHwue (A) 0 50 100 150
[nuHa xopa (B) 0 49,998 100,001 149,996
MorpeLwHocTb AnuHbl Xoda (A-B) 0 -0,002 +0,001 -0,004
3apgaHHoe nonoxeHwne (A) 200 250 300 350
[nuHa xopa (B) 199,995 249,993 299,989 349,985
MorpeLHocTb AnvHbl Xoda (A-B) -0,005 -0,007 -0,011 -0,015
3apaHHoe nonoxeHue (A) 400 450 500
[nuHa xona (B) 399,983 449,981 499,984
MorpetuHocTb AnvHbl xoaa (A-B) -0,017 -0,019 -0,016

[aHHble n3MepeHnii BbipaxatoTcs B Buae rpaduka, kak nokasaHo Ha Puc.2.

nOFpeLIJHOCTI: NO3NLMOHNPO!

BaHus (A-B) nokasbiBaeTcst kak pakTuyeckas anvHa xopa, Torga Kak

npsiMasi NMHUA, ykasbiBatowas obluyto TeHaeHUmio Ha rpadmke (A-B), o3HayaeT TUNOBYHO ANUHY

xoga.

Pa3HocTb Mexay aTanoHHOM AMVHOW xoda v TUMOBOW ANUHOW Xofda obpasyeT MorpelHocTb TUMo-

BOW ANVHbI Xoaa.

— Touka namepeHus Ha pesbbe (MM)
g +10 LieneBoe 3HaueHve ans
= 100 200 300 400 500 3TanoHHOM AMMHbI Xofa
©
g 0 - S | | | | | | | —9 Mkm/500 MM
N T ‘: T T T T T T T
5 ,
I
E _10L B t [MorpeluHocTb
2 OTknoHeHme TUNOBON ANWHbI X04a
13} - £ —7 MKM
e L 8,8MKM
I 20
z dakTnyeckas annHa xoaa
& (A-B)
= -30r Tunosas AnvHa xona
Pwvc.2 laHHble n3amMepeHuin NorpeLLuHoCcT ANnHbI Xoaa
[N3mepeHnus]

TunoBasi NOrPeLUHOCTb ANNH
OTKnoHeHue: 8,8MKM

bl XoAa: -7MKM

TR [315-13
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ToYHOCTb YCTaHOBOYHOM NOBEPXHOCTHU

To4yHOCTb ycTaHOBO\IHOVI NOBEPXHOCTU LLIapVIKO-BVIHTOBOVI nepegaym cooTBeTCTBYEeT Tpe6OBaHVIﬂM
cranaapra JIS (JIS B 1192-1997).

KBappartHas raiika

Tabnuua 6 Tabmaua 5

Tafmia

Tabnuua 5

a

MpymeyaHmne) Y106kl yTOUHNTL 06LLYI0 BENUYMHY paananbHOro GreHnst ocu XoLoBoro BuHTa, cM. ctaHaapT JIS B 1192-1997.

Punc.3 To4HOCTb YCTaHOBOYHOM NMOBEPXHOCTU LLIAPUKO-BUHTOBOW Nepeaayn

B15-14 TR
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Bbi6op mogenu

TOYHOCTL LWAPUKO-BUHTOBOW Nepeaayn

[CTaHAapTbl TOYHOCTU YCTAaHOBOYHON NOBEPXHOCTH]
B Tabnuua5 no Tabnuua9 nokasaHbl cTaHOAPTbl TOYHOCTW YCTAHOBOYHbIX NMOBEPXHOCTEN AMnsA npe-
LIN3MOHHOW LLIAapUKO-BUHTOBOW Nepegadu.

Tabnuuab PagnanbHoe GueHne no okpyxHOCTU pe3bboBom

KaHaBK1 OTHOCUTENBHO OCK OMOPHOTO Y4acTka XOA0BOrO BUHTA
EQvH. namep.: Mkm

e o | G (varc)

Cabile Mﬁﬂge colci|cz2|c3|cs5|cT
— 8 35| 7|8]10]14
8 12 4|5 |7 |8[11]14
12 20 46|89 |12]|14
20 32 5 (7|9 |10]13]20
32 50 6| 8 |10|12]15]20
50 80 709 |11[13]17]20
80 100 | —|10|12] 15|20 30

MpumeyaHne)I3amepeHHble 3HaYeHUst ATUX XapaKTepPUCTUK BKoYatoT B cebs BnNusHWe GueHns auamerpa XO4oBOrO BUHTA.
CrnepoBaTenbHO, He06XoAMMO MOMyYNTH MONPaBOYHOE 3Ha4YeHWe st o6Lero GUeHUst ocy Xo40BOro BUHTA, UC-
nonb3ys OTHOLLEHWE PacCTOSIHUS MeX Ay ONopoK Bana 1 TOYKON N3MepeHns K oBLLEeN AnrHe XO[0BOro BUHTA, U
3aTem 0o6aBUTbL nony4yeHHoe 3HavyeHne B Taﬁl‘ll/ILly BBEpXYy.

Mpumep: Homep mogenu DIK2005-6RRGO+500LC5
L=500

~/_E1 [E-F] A E2 [E-F

‘ Q —

. eheadau BegoLHug-oxude]

Mnockun cton

L1=80
Toyka nsmepeHus V-06pasHas npuama

Ei=e + Ae
e : CtaHgapTHOe 3HayeHue B Tabnuua5b (0,012)
Ae : BenuuuHa nonpasku
re=Lt xE,
_ 80
- 500 % 0,06 L : O6was anvHa XxoaoBoro BUHTa
L : PacctosiHne mexay onopov Bana u TO4KOW n3mMepeHust
=0,01 .
E: : O6wee pagnansHoe 6ueHne no ocu xogosoro BuHTa (0,06)
E:1=0,012 + 0,01
=0,022

MprmeyaHne)YTobbl yTOUHUTL O6LLYI0 BENUUMHY paavansHOro GueHnsi mo ocu Xo4oBoro BuHTa, cM. JIS B 1192-1997.

TR E15-15
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Tabnuuab MepneHavKynspHOCTb TOpLi@ OMOPHOTO y4acTka Tabnuua7 MepneHanKynsapHOCTb YCTaHOBOYHOW MOBEPXHO-
XOA0BOro BMHTA K OCM OMOPHOIo y4yacTka ctn (bl'IaHLLa ramku K ocun XOA0BOro BUHTa
EAuvH. namep.: Mkm EfuvH. namep.: MKkm
ga‘q%)gg?g 'Eiﬁ"zaﬁ) MepneHamnkynsipHocTb (Makc.) [nameTp raitkm (Mm) | MepneHANKyNApHOCTbL (Makc.)
Cablwe | Mmumeree | CO [ C1| C2 [ C3 | C5 | C7 Csbiwe | Mnumeree | CO | C1 [ C2 | C3 | C5 | C7
— 8 2|13 |3 |4 |5 |7 — 20 5|6 |7 |8 |10 14
8 12 2|1 3|3 |4 |5 |7 20 32 5|6 |7 |8 10| 14
12 20 2|13 |3 |4 |5 |7 32 50 6 |7 |8 |8 |11]18
20 32 2| 3|3 |4 |5 |7 50 80 7|89 1013 ] 18
32 50 2|13 |3 |4|5]|8 80 125 719 1012 |15] 20
50 80 3|14 |4 |5]|7 |10 125 160 8 |10 | 11 |13 [ 17| 20
80 100 — | 4| 5|6 ]8[MN" 160 200 — | 11|12 |14 |18 | 25
Tabnuua8 PagnanbHoe GueHne HapyXHOro auameTpa raku Tabnuua9 MapannenbHOCTb raiku (nockas ycTaHoBoYHas
OTHOCUTENbHO OCKU XOA40BOro BMHTA I'IOBerHOCTb) K OCM XOO0BOro BUHTa
EAvH. namep.: Mkm EAvH. namep.: Mkm
[vameTp raiiku (Mm) Buenwne (makc.) Eaaoagﬁmyﬁ:;ezms;oquaﬂ MapannenbHocTb (Makc.)
Ceblwe | Mnmmernee | CO [ C1 | C2 | C3 | C5 | C7 Csblwe | Wnnmenee | CO [ C1 | C2 | C3 | C5 | C7
— 20 5|16 |7 9]|12]|20 — 50 5|6 |7 |8 |10]17
20 32 6 |7 |8 1012 |20 50 100 7|8 |9 |10 (13|17
32 50 7|18 |10]|12| 15| 30 100 200 — |10 | 11|13 |17 | 30
50 80 8 |10 | 12 | 15 | 19 | 30
80 125 9 | 12|16 |20 | 27 | 40
125 160 10 | 13 | 17 | 22 | 30 | 40
160 200 — [ 16 [ 20 | 25 | 34 | 50

[Cnocob nsmepeHns TOHHOCTU YCTAaHOBOYHOWN NMOBEPXHOCTH]

® PagnanbHoe GMeHMe MO OKPYXHOCTM Ha KOHLe Barna, NpuBoAMMOM 3reKTpoaBurate-
nem, OTHOCUTENbHO OMOPHbIX LEeeK XoA0Boro BMHTa (cM. Ta6nuuab Ha 15-15)

PacnonoxwmTe onopHyto LLenKy X0A0BOro BHTa Ha V-06pasHbix npuamax. Pacrnonoxure namepuTenbHbii

HaKOHe4YHUK Ha nepuMeTpe KoHUa Basa, NnpuBoAMMOro anekTpoasuratenem, u 3a(t)VIKCMpyIZTe MaKcu-

MarnbHOe OTKNOHEHWEe N0 MHAWMKATOPHOW rofoBKe, NOBOPAYVBast XO[40BON BUHT HA OAMH MOMHbIA 060POT.

MHankaTopHas ronoska

A =
[ L

V-o6pasHas npuama V-o6pasHas npuama

[Mnockun cton
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Bbi6op mogenu

TOYHOCTL LWAPUKO-BUHTOBOW Nepeaayn

® PaguanbHoe GMeHMe No OKPYXHOCTU pe3bObl KAHABOK Ka4€HUs1 OTHOCUTENLHO Onop-
HbIX LWeeK Xo040Boro BMHTa (cM. Tabnuua5 Ha A15-15)

PacnonoxuTte onopHyto Leliky Xo4oBoro BvHTa Ha V-06pasHbix npusmax. Pacrnonoxute namepu-

TeNbHbIN HAKOHEYHWK Ha BHELLUHEM MepUMeTpe ramku, U 3auKcnpynTe MakcumanbHoOe OTKITOHEeHne

Nno MHOUKaTOPHOW rornoBke, NOBOPaYMBasi XO40BOW BUHT HA OA4MH MOSHbLIA 0O0POT 1 He Bpalyasi npu

3TOM ramnky.

MH,EI,I/IKaTOpHaﬂ ronoeka

-I\|\|\|\|\|\|\|\|\|\\\|\|\|\|\|\|\|\\\\\\\l\\\\\\\l\l\l\l\l\l\
LA

UL
V-o6pasHas npusma V-oGpa:uEﬂ npusma

[Mnockun cton

® lMepneHAMKYNSAPHOCTb KOHLA ONOPHOM LWEeMWKU XOA4OBOro BUHTA K OMOPHbLIM LUeAKaMm
Bana (cMm. Tabnuuab Ha B115-16)

Pacnonoxwute xo40BOM BUHT OMOPHbIMY LIekamu Ha V-o6pasHbix npusmax. Pacnonoxute nsmepu-

TerNbHbIN HAKOHEYHUK Ha TOpLEe OMNOpPHOro y4acTtka Xxo4oBOro BUHTa u 3a¢)MKcmpy|7|Te MaKcumaribHoe

OTKIMOHEHWE MO MHAMKATOPHOW rofioBKe, MOBOPaYMBasi XOL40BOW BUHT Ha OAMH MOSHbIA 060pPOT.

MHavkaTopHas ronoska

V-o6pasHasi npuama  V-06pasHas npuama

Mnockuin cton

® lMepneHAVKYNAPHOCTb YCTAHOBOYHOM NOBEPXHOCTU cbriaHLa raku K OMOPHbIM Luen-
kaMm Bana (cm. Tabnuua7 Ha 315-16)

YcTraHoBuUTE pe3b0y Xo04oBOro BMHTa Ha V-06pasHble Npuambl psaoM C rankon. Pacnonoxute name-

pVITeJ'IbeII7I HaKOHEeYHUK Ha Topue d)naHua n 3aq)|/|Kcv|py17|Te MaKcumaribHoe OTKIoHeHue no UHOu-

KaTOpHOi ronoBKke, OAHOBPEMEHHO NMoBOpayMBasi XO4OBOW BUHT Ha OAMH MOMHbIA 060POT.

MHAMKaTOpHaﬂ ronioeka

[A—ﬁ—(,— ANl ot |l -
Ui =

U V-obpasHas
V-o6pasHas npusma npuama

Mnockun cton
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® PagmnanbHoe GueHMe Hapy)XHOro AnameTpa ramkum OTHOCUTENIbHO OCUM XO4OBOro BUH-
Ta (cm. Tabnuua8 Ha 315-16)

YcTtaHoBUTe pe3bby Xo4oBOro BUHTa Ha V-06pasHble Npu3mMbl pSAoM C raikoin. Pacnonoxute namepu-

TeNbHbIN HAKOHEYHUK Ha MepUMETpe rankv 1 3advKCMpynTe MakcMmarnbHOe OTKIIOHEHWE MO MHAWKa-

TOPHOWV rofoBKe, NoBOpaYMBas raky Ha OfUH MOMHbIA 060POT U He BpaLLasi NPy 3TOM XOAOBOWN BUHT.

MHavkatopHas ronoska

I A
— L Tnonnrn I
V-o06pa3Has npusma V-obpasHas npuama

Mnockui cton

@ [MapannenbLHOCTb ramMku (Nyiockasi ycTaHOBOYHAsA NOBEPXHOCTbL) K OCUM XOA0BOr0 BUH-
Ta (cm. Ta6nuua9 Ha B115-16)

YcTaHoBWTE pe3bby XOA0BOro BUHTA Ha V-06pasHble NMpu3Mbl psSAoOM C raiikoid. PacrnonoxuTe ms-

MEepUTENbHbIA HAKOHEYHUK Ha raike (POBHOW YCTaHOBOYHOW NMOBEPXHOCTU) U 3adhMKCUPYNTE MaKCU-

MarbHOE OTKITOHEeHUeE Mno I/IH,D,VIKaTOpHOVI roNoBKe, ABurasa royioBky napannenbHO Bany BUHTA.

-~

MHavkaTopHas ronoska — !
|

: . | A
Iy (LR

V-obpasHas npuama V-o6pasHas npuama

Mnockuin cton

® OGuee paguanbHoe 6MeHne ocu Xo40BOro BUHTa

Pacnonoxute OMNopHble EVI X040BOro BMHTa Ha V-OGpaSHbIX npusmax. Pacnonoxute namepu-
TenbHbI HAKOHEYHUK Ha NepVMETPe XOO4O0BOrO BUHTA U MO MHAMKATOPHOW ronoBke 3aduKcupyinTe
HambornbLUVe OTKMOHEHNS B HECKOMbKMX TOYKax B OCEBbIX HanpaBreHusx, noBopaynsas Xogosow
BWMHT Ha OAMH NOMHbIA 060pPOT.

MHavkaTopHas ronoska

\\l\l\l\l\l\l\l\l\\\\\\\

-|\|\|\|\|\\\
C T

V-o6pa3Has npusma V-o6pasHas npusma

Mnockun cton

MprmeyaHne)YTobbl yTOUHUTL O6LLYI0 BENUUMHY paananbHOro GUeHnst ocu XogoBoro BUHTA, M. ctaHaapT JIS B 1192-1997.

RN15-18 TR
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Bbi6op mogenu

TOYHOCTL LWAPUKO-BUHTOBOW Nepeaayn

OceBoi 3a30p

[OceBoW 3a30p NpeLM3NOHHON LLAPUKO-BUHTOBOW Nepenayvm]

Tabnuwa10 nokasbiBaeT 0CEBOI 330 NPELM3NOHHON LAPUKO-BUHTOBOM Nepefayn. Ecnm TexHonoruyeckas AnvHa NpeBbILLAET BEMUUMHY, yka-
3aHHyto B Tabnuual1, nonyumBLLKIACS 330p MOXET YaCTUYHO UIMETb OTPULIATENBHOE 3HaYeHVe (C MPUMOKEHHBIM NPESBAPUTENBHBIM HATATOM).
[pepenbHble 3Ha4eHIs TEXHONOMMYECKO ANNHbI LWApHKO-BUHTOBOV Nepeaayin, cootsetcTaylowye cTanaapty DIN, ykasans! B Tabmuual2.
Y706kl y3HaTb 0CEBOI 3830p ANS NPELIM3VOHHO LAPUKO-BIUHTOBOI Nepesauy ¢ cenapatopoM, cu. B115-72 no A15-89.

Tabnuua10 OceBoii 3a30p NPELM3VOHHON LApUKO-BUHTOBOW Nepefayn EAWH. namep.: Mm
CumBon Ang 06o3HaqeHHS 3a30pa GO GT G1 G2 G3
OceBolt 3a30p 0 n meHee 0...0,005 0...0,01 0...0,02 0...0,05

Tabnuua11 MakcumanbHas AnvHa NPeLN3voHHOM LIapUKO-BIHTOBOI NepeaaYy No 0CeBoMy 3a30py  EAuMH. Uamep.: MM

Hapyxebiit Quaverp Baszop GT Basop G1 3asop G2
XO0BOTO BUHTA CO | C1 [C2C3| C5 | CO | C1 [C2C3| C5 | CO | C1 | C2 | C3 | C5 | C7
4+6 80 | 80 | 80 | 100 | 80 | 80 | 80 | 100 | 80 | 80 | 80 | 80 | 100 | 120
8 230 | 250 | 250 | 200 | 230 | 250 | 250 | 250 | 230 | 250 | 250 | 250 | 300 | 300
10 250 | 250 | 250 | 200 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 300 | 300
12:13 440 | 500 | 500 | 400 | 440 | 500 | 500 | 500 | 440 | 500 | 630 | 680 | 600 | 500
14 500 | 500 | 500 | 400 | 500 | 500 | 500 | 500 | 530 | 620 | 700 | 700 | 600 | 500
15 500 | 500 | 500 | 400 | 500 | 500 | 500 | 500 | 570 | 670 | 700 | 700 | 600 | 500
16 500 | 500 | 500 | 400 | 500 | 500 | 500 | 500 | 620 | 700 | 700 | 700 | 600 | 500
18 720 | 800 | 800 | 700 | 720 | 800 | 800 | 700 | 720 | 840 | 1000 | 1000 | 1000 | 1000
20 800 | 800 | 800 | 700 | 800 | 800 | 800 | 700 | 820 | 950 | 1000 | 1000 | 1000 | 1000
25 800 | 800 | 800 | 700 | 800 | 800 | 800 | 700 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000
28 900 | 900 | 900 | 800 | 1100 | 1100 | 1100 | 900 | 1300 | 1400 | 1400 | 1400 | 1200 | 1200
30-32 900 | 900 | 900 | 800 | 1100 [ 1100 | 1100 | 900 | 1400 | 1400 | 1400 | 1400 | 1200 | 1200
36+40-45 | 1000 | 1000 | 1000 | 800 | 1300 | 1300 | 1300 | 1000 | 2000 | 2000 | 2000 | 2000 | 1500 | 1500
50+5563-70 | 1200 | 1200 | 1200 | 1000 | 1600 | 1600 | 1600 | 1300 | 2000 | 2500 | 2500 | 2500 | 2000 | 2000
80+100 — | — | — | — 1800|1800 | 1800 | 1500 | 2000 | 4000 | 4000 | 4000 | 3000 | 3000

[Py M3roTOBNEHUMN LIAPWKO-BUHTOBON Nepeaayn NpeLns3MoHHoro knacca ToqHocty C7 ¢ 3as3opom GT munu G1 nonyyeHHbIn
3a30p UMEET YaCTUYHO OTpULIATENBHOE 3HAYEHNE.
Tabnuua12 MNpepenbHble 3Ha4YEHNUA TEXHONOrMYECKo ANUHBI NPELM3NOHHON LLIAaPUKO-BUHTOBOW Nepeaayn ¢ 0ceBbiMU
3a3opamu (4ns nepegad, cootTBeTcTBytoWwmx ctaHgapty DIN)
EouH. namep.: Mm

[unavetp 3azop GT Basop G1 3asop G2
Bana C3,Cp3 | C5Cp5Cts | C3,Cp3 | C5Cp5Cth | C3,Cp3 | C5Cp5Cts | C7,Cp7
16 500 400 500 500 700 600 500
20, 25 800 700 800 700 1000 1000 1000
32 900 800 1100 900 1400 1200 1200
40 1000 800 1300 1000 2000 1500 1500
50, 63 1200 1000 1600 1300 2500 2000 2000

* [Mpy M3roTOBNEHNM LLIAPUKO-BUHTOBOW nepeaayn npeumsnoHHoro knacca TouHoctu C7 (Ct7) ¢ 3asopom GT unun G1 nony-
YEHHbI 3a30p MMEET YaCTUYHO OTpULLATENbHOE 3HAYEHME.

[OceBow 3a30p KaTaHOW LWapPUKO-BUHTOBOW nepenayu]
Ta6nv|ua1 3 nokasbIBaeT oceBou 3asop KaTaHou Tabnuua13 OceBoli 3a30p kaTaHHO LIAPWKO-BUHTOBOV Nepeaaymn
LIJapVIKO-BVIHTOBOVI nepenadn. EavH. uamep.: Mm

HapyXHblit uaMeTp Xofi08oro BitHTa OceBolt 3a30p (Makc.)
6..12 0,05
14...28 0,1
30...32 0,14
36...45 0,17
50 0,2

TR [E15-19
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MpepBapuTenbHbIN HATAr

MpenBapuTenbHbI HATAr co3haeTcs AN YCTPaHEeHWs1 OCEBOro 3a30pa M CHUKEHUS! A0 MUHUMYMa
CMeLLeHUs NoA 0CEBOW Harpy3komn.
OBbIYHO NpeaBapUTENbHbIA HATAM CO34AETCA NPU BbINOMHEHUN BbICOKOTOYHOTO MNO3MLMOHUPOBAHMS.

[XKecTKocTb WapUKO-BUHTOBOW Nepedayn nof npeasapuTenbHbIM HaTAroM]

Korga Ha wapuko-BMHTOBOM Nepegave co3faH nNpeaBapuUTenbHbIN HaTAr 3TO yBENUYMBAET XECT-
KOCTb ranku.

Pwuc.4 nokasbiBaeT KpMBbIE YNPYroro CMEeLLEHUs! B LLIAPUKO-BUHTOBOW Nepefaye ¢ npeasapuTenbHbIM
HaTsarom v 6e3 Hero.

Be3 npeasapuTenbHoro Harsira

g 28ao
3 MapannensHo
=
[
=
o
[0]
o
o]
8 dao Cn
o PenBapuTeNbHLIM HAaTATOM
0
Ft=3Fao
OceBas Harpyska
—

Pwuc.4 KpuBasi ynpyroro CMeLLEeHus B LUAPUKO-BUHTOBOW nepeaaye

BN15-20 rHIK



Bbi6op mogenu

TOYHOCTL LWAPUKO-BUHTOBOW Nepeaayn

Pwuc.5 nokasbiBaeT WwWapnko-BUHTOBYIO Nepeaayy ¢ OQHOW XOAOBOW rakou.

CtopoHa B dasa CtopoHa A .
A
%
8

\Z
\©, S

A
2 <z§ Ft
N
S
\

<
$
IS
K
&
N

2
\Z
<

K

OceBas Harpyska

\
N\
\

CrtopoHa B dasa CtopoHa A

RER
SA 5B—
——3a0—+——3a0—
CrtopoHa A CtopoHa B

OceBoe cmelleHne
Pwuc.5 Puc.6

Ha cTopoHax A 1 B 3a cueT nameHeHwst wara pe3s0bl raitkv 0becneumsaetcs npensapuTenbHbIi HaTsr Fao, YTO N03BOMNSIET €O3aaTh
(hasy. bnarofapsi NpefBapuTenbHOMY HaTsiry 0becneynBaeTCs ynpyroe CMeLLeHne Kaxaol u3 cTopoH A 1 B Ha da.. Ecnu B aTom
MOMNOXEHUN 3BHE NpuKnafbiBaeTCs ocesas Harpyska (Fa), cMelueHve cTopoH A v B paccunTbiBaeTcs cnefytoLymm o6pasom.

Oa = dao *+ da o8 = dao - 8a

ﬂperIMI/I cnoBamMu, Harpy3ku, D,eIZCTBy}OLLI,I/Ie Ha CTOPOHbI An B, BblpaXakTca Tak:
Fa=Fao + (Fa-Fa') Fs: =Fao-Fa'

Takum obpasom, Npv NpeaBapuUTEnbHOM HaTSAre Harpyska, NPUNoXeHHast Ha CTOPOHY A, cocTaBnseT
Fa-Fa'. 310 o3Havaert, 4YTO cMmeLleHne CTOPOHbI A YMeHbLUAETCs, NOCKONbKY Harpy3ka Fa’, npuno-
)KEHHasi, Korga CTOPOHA HAXOAMUTCS B HEHArpy>XEHHOM MOMNOXeHWU, BbluuTaetcst n3 Fa.

OT10oT adhpdpekT AencTBYeT AO TeX Mop, Noka cMelleHne (dao), Bbi3BaHHOE NpeaBapuTENbHbIM HaTS-
rOM, NMPUNOXEHHBIM K CTOPOHEe B, He AOCTUrHET Hynsi.

[o kakmx npedenoB yMeHblLaeTcs ynpyroe cMmelleHne? CBsisb Mexay OCeBOW HarpysKou LLapuKo-
BMHTOBON nepeAayn 6e3 npegBapuTENbHOrO HaTAra v ynpyrmm cMeLleHmeM MoXeT ObiTb npeacTas-
neHa B BMAe BblpaxeHus dasxFa”®. 13 Puc.6 BbiBoasSTCs cnegytoLive ypaBHEHUS.

dao = KFao™ (K :KoHcTaHTa)
28a0 = l(l:tz,:i
Fe

2
) ®=2 F.=2"XFao = 2,8Fao = 3Fao
Fao
Takum 0Gpa3om, CMELLEHVE B LaPUKO-BUHTOBOI NEpeade ¢ MPeBapHTENbHBIM HATSFOM COCTABHT 0as, KOTa CHapyXV MpUMoXeHa 0cesast Ha-
rpy3ka (Fy), npuBnMauTENbHO BTPOE MPEBOCXOASLLAS BENMUVHY NPELBAPUTENBHOTO HaTsira. B pesynbtaTe Nonyyaetcs, YTo CMeLLEHUe B LIapuko-
BUHTOBOI Nlepefiaye C NpeBapUTENbHbIM HATTOM BABOE MeHbLLE, YeM CMeLLieHHe (252u) B LIapyKo-BUHTOBO nepepave Be3 TaKoro Harsira.
Kak ykasblBarnoch BbILLE, NOCKObKY MPEABAPUTENbHBIA HATAr 3EKTUBEH, ECIM OH MPUMEPHO BTPOE MPEBLILLAET MPUMo-
JKEHHYHO Harpy3Ky, €ro ONTUMarnbHOe 3HaYEHUE COCTABMUT OfHY TPETb OT MaKCUMAbHOW OCEBOIA Harpy3ku.
OBpartuTe BHUMaHIE, 4TO Ype3MepHas NpeaBapuTeNbHas Harpyska OTPULIATENbHO BNUSIET Ha CPOK CyxObl M TENMoBbIgene-
Hue. MakcumanbHyto npeaBapuTenbHyto Harpyaky HeoBXxoammo ycTaHoBuTb Ha 10% oT 6a30B0i ANHAMUYECKON rpy30MOab-
emHocTy (Ca) B 0ceBOM HamnpaBneHuu.
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[KpyTAwwmin MOMEHT npeaBapuTenbLHOro HaTsral

BennunHa KpyTsLLero MomMeHTa NnpeaBapuTenbHOro HaTara Ha pesbbe B LIapuKo-BUHTOBOW Nepeaa-
Ye perynupyetcsi B COOTBETCTBUM co cTaHdaptamm JIS (JIS B 1192 - 1997).

PakTndeckvit

I'IyCKOBOVI MOMEHT  C OTpULATENbHbLIM 3HAKOM

KonebaHus akTnyeckoro kpyTsLiero MOMeHTa

KoneBars kpyTalLero HowekTa

DaKTUYECKII KPYTSLLMIA MOMEHT

)
(Bnepen) r =
o . CpenHeB3BeLLEHHbI haKTUYeCKIA KPYTALLMA MOMEHT
Sranonit KpyTALLAE NoweRT | pea ® pyTAL
z S DA iy voesT OdphexTnBHOE NPOAAEHHOE PaCcCTOsHWE AN raiki
& (M)
Q.
=
3 0 -
5 CpenHessBeLUEHHbIi
o OpheKTMBHOE NpOIAEHHOE PacCTOSHME ANS railk chaTsecki .
. DakTndeckuit
KpyTALL MOMEHT N o
KYTALLIM# MOMEHT >
OyTALIN NoveT
(makc.) DA IBT
(Wasan) =)

dakTn4eckuit nyckoBo MOMEHT

T+ \
h () QaTIHe00N KOYTALYN OWEHT
KoneBarus kpyTsiuiero mowexTa

Konebatis d)akwecxoro KDYTALLEr0 MOMEHTa C NONOXUTENbHBIM 3HAKOM

Puc.7 TepMUHbI, NPUMEHSIEMbIE NPY ONPEAEneHnn KpyTSLLEero MoOMeHTa

® [InHaMMYEeCKUN KPYTALWMUA MOMEHT
npeaBapuUTeNbLHOro HaTsra

KpyTsiumit MoMeHT, TpeByeMmblil N5 NOCTOSIHHOTO BpalLe-

HWsi Bana LapuKko-BUHTOBOI Nepefayu ¢ AaHHbIM Npes-

BapUTENbHBIM HaTArOM 6€3 NPUMOXEHWS HArpy3ku U3BHE.

® DaKTUYeCKUM KPYTALMNA MOMEHT
OuHamuyeckmin KpyTALWMA MOMEHT npegsapu-
TENbHOro HaTsira, U3MEpPEHHbI NPy NOMOLLN
OEenCcTByOLEN LLapUKO-BUHTOBOW Nepeaayn.

® KonebaHus KpyTsiLiero MomMmeHTa

M3ameHeHns B ANHaAMUYEeCKOM KpyTAaLleM MOMEH-
Te npenBapuTenbHOTO HaTsAra, 3aAaHHoro B Ka-
4YyecTBe LeneBoro 3Ha4eHus. MoxeTt npnHUMaTb
oTpuuaTternbHoe Ui nonoXuterbHoe 3Ha4vyeHue
OTHOCUTENbHO 3TAlNTOHHOIO KPyTALLEero MOMeHTa.

©® KoadhdmumeHT konebaHm KpyTALLETro MOMEHTa

OTHoLeHne KonebaHu KpyTALLEero MOMeHTa K
BENMYMHEe 3TaroHHOro KPyTSALLEro MOMeHTa.

BN15-22 GrHIK

©® JTanoHHbIA KPYTALMUA MOMEHT
[dvHamuyeckunii KpyTSaLWMA MOMEHT NpeaBapu-
TenbHOro HaTtdara, 3aJaHHbli B Ka4yecTBe Lene-
BOrO.

@ PacuyeTt 3TanoHHOro KpyTsALEero MOMeHTa
OTanoHHbIV KPYTALUMIA MOMEHT LUAPWUKO-BUH-
TOBOW Nepefayv ¢ NpeaBapuTEnbHbIM HaTArOM
paccunTbIBaloT No cnegyoLuen opmyne (4).

T, = 0,05 (tanp)** T2 PR @

27
T, : OTanoHHbIN KPYTALWMA MOMEHT  (H-MMm)
B : Yron nogbema pe3b0Obl
Fao : MpunoxeHHbi npeasaputenbHbid Hatar — (H)
Rh : lar pe3bbebl (Mm)
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Bbi6op mogenu

TOYHOCTL LWAPUKO-BUHTOBOW Nepeaayn

Mpumep: Korga B wapuko-BuHTOBOW nepepade mogenu BIF4010-10G0 + 1500LC3 ¢ anvHonm pesb-
661 1 300 MM (onameTp Bana: 40 MM; MeEXLEHTPOBOE pacCcTosHWe Ans wapuvkos: 41,75
MM; war pe3bbbl: 10 MM) co3fnaH npeaBapuTenbHblii HaTsar B 3000 H, KpyTSALWMIn MOMEHT
npeaBapuTENIbHOMO HaTsira PacCyYUThIBAETCS B HECKOIBKO 3TarnoB, YKasaHHbIX HUXE.

EPacueT 3TarioHHOro KPyTALEro MoOMeHTa
B :Yron nogbema pesbbbl

tanp = Liar pesbbbl _ 10 =0,0762

TUX MEXLEHTPOBOE PacCToAHME ANA WapUKOoB nX41,75
Fao : MpunoxeHHbIi npeasaputenbHbin Hatar = 3 000 H
Ph : lWar pe3bbbl = 10 MM
Tp =005 (tanp)°*—F32 PN = .05 (0,0762)°° 3000 X 10 _ ggpi.

2n i
EPacueT Koneb6aHui KpyTsALEro MOMeHTa
ONnHa pe3bibl _ 1300 _ 325 < 40

HapY>XHbIN JuameTp XOo40BOro BUHTA 40 o

Taknum 06pa3om, ecrnv 3TanoHHbIN KPYTALWMI MOMeEHT B Tabnuual4 vmeet 3HaveHne ot 600 go
1000 H-mm, adpdpekTnBHasa anvHa pesbbbl 4 000 MM nnu MeHee, knacc To4HocTM C3, nomnyYeHHbINn
KO3 PULMEHT KonebaHui kpyTsLero momeHTta coctaBut +30%.

Co0TBETCTBEHHO, KonebaHusi KpyTALLErO MOMEHTA PaCCHUTLIBAOTCS CrieaytoLLM o6pa3om.

865X (1+0,3) = 606 Hemm o 1125 Hemm

EPesynbrar
OTanoHHbIN KpyTALWMA MOMEHT  : 865 H-mm
KonebaHus kpyTsiero momeHTa : ot 606 H-mm go 1125 H-mm

Tabnuua14 [onycTuMblii AuanasoH konebaHui KpyTsLLero MOMeHTa

OdbpekTBHasA AnvHa pesbbbl

Bonee 4 000 mm 1

OTanoHHbI 4 000 MM nnu meHee 10 000 MM V7 MEHeE
KpyTALWMN
MOMEHT AnuHa pesbbbl ANnHa pe3bbbl
He ” =40 |40< " <60 —
MM HapyKHblil AMaMETP X0f0BOTO BUHTA HapyXHblit AMaMeTp X0R0BOTO BUHTA

Knacc To4yHocTn Knacc TouHocTH Knacc ToyHocTn

CBbl- Wnun
e N Cco C1 C3 C5 Cc7 Cco C1 C3 C5 c7 c3 c5 C7

200 400 | £30% | £35% | +40% | +50% | — | #40% | +40% | +50% | +60% | — — — —
400 600 | £25% | +30% | +35% | +40% | — | £35% | +35% | +40% | +456% | — = = =

600 1000 | +20% | +25% | +30% | +35% [+40% | +30% | +30% | +35% | +40% |+45% | +40% | +45% |+50%
1000 2500 | +15% | £20% | £25% | £30% |+35% | +25% | +25% | £30% | +35% [+40% | +35% | +40% |+45%
2500 6300 | +10% | £15% | £20% | +25% |+30% | +20% | +20% | £25% | +30% [+35% | +30% | +35% |+40%
6300 | 10000 | — [ +15% | £15% [ +20% [+30% | — — | £20% | £25% |+35% | £25% | £30% |+35%

TR [15-23
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Bbi6op X040BOro BUHTa

MakcMmanbHas gnvHa Xxo4o0BOro BUHTA

Tabnuua15 nokasbiBaeT nNpeaenbHble 3HAYEHUS TEXHONMOIMYECKON AMNVHbI ANS NPELU3NOHHON Lwa-
PUKO-BMHTOBOM nepegayn no knaccam TOYHOCTU, Tabnuua16 nokasbiBaeT npefenbHble 3Ha4YeHUs
TEXHOOMMYECKON AnVHbI AN NPeLn3NOHHON LapuKo-BUHTOBOM Nepeaayn B COOTBETCTBMM CO CTaH-
paptom DIN no knaccam TouHocTu 1 Tabnuual7 nokasbiBaeT npeferbHble 3HaYEHUst TEXHOornye-
CKOW ANVHbI AN KATaHHOW LIapMKO-BUHTOBOW Nepeaayy no knaccam TO4HOCTHU.

Ecnu pa3mepbl Bana npeBbIAOT NpeaernbHble TEXHOMOrMYeckne 3HaYeHus, ykasaHHble B Tabnu-
ua15, Tabnuua16 vnu Tabnuuyal17, obpatuteck B komnanuio THK.

Tabnuua15 MakcumanbHas AnvMHa NPEL3VOHHON LapUKO-BUHTOBOW Nepefaym no Knaccy TOYHOCTH
EouH. namep.: Mmm

HapyHblit O6Lasa AnvMHa Xo40BOro BUHTA
JANaMETP XOA0BOro
BUHTA Co C1 C2 C3 C5 Cc7
4 90 110 120 120 120 120
6 150 170 210 210 210 210
8 230 270 340 340 340 340
10 350 400 500 500 500 500
12 440 500 630 680 680 680
13 440 500 630 680 680 680
14 530 620 770 870 890 890
15 570 670 830 950 980 1100
16 620 730 900 1050 1100 1400
18 720 840 1050 1220 1350 1600
20 820 950 1200 1400 1600 1800
25 1100 1400 1600 1800 2000 2400
28 1300 1600 1900 2100 2350 2700
30 1450 1700 2050 2300 2570 2950
32 1600 1800 2200 2500 2800 3200
36 2100 2550 2950 3250 3650
40 2400 2900 3400 3700 4300
45 2750 3350 3950 4350 5050
50 3100 3800 4500 5000 5800
55 2000 3450 4150 5300 6050 6500
63 5200 5800 6700 7700
70 6450 7650 9000
4000
80 6300 7900 9000
10000
100 10000 10000

[A15-24 TnAIK
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Bbi6op mogenu

Bbl6op Xx040BOro BUHTa

Tabnuua16 MNpeaenbHble 3HA4YEHNS TEXHONOTMYECKON ANVHBLI NPELIM3NOHHON LapUKO-BUHTOBOM Nepeaayn
(ans nepegay, cootBeTcTBylOWYMX cTaHgapty DIN)

EAuvH. namep.: Mm

511RU

LinudoBaHHbIA Ban Ban CES
[nawmetp Bana
C3 C5 Cc7 Cp3 Cp5 Ct5 Ct7
16 1050 1100 1400 1050 1100 1100 1400
20 1400 1600 1800 1400 1600 1600 1800
25 1800 2000 2400 1800 2000 2000 2400
32 2500 2800 3200 2500 2800 2800 3200
40 3400 3700 4300 3400 3700 3700 4300
50 4500 5000 5800 — — — —
63 5800 6700 7700 — — — —
Tabnuua17 MakcumarnbHas AnvHa KaTaHoW LapyKo-BUHTO-
BOW Nepefayn no Knaccy To4HOCTH
EnvH. namep.: mm
HapysHbiit O6Luasa AnvHa XxogoBoro
[nameTp X00BOro BUHTa
BvHTa c7 cs c10
6..8 320 320 —
10...12 500 1000 =
14...15 1500 1500 1500
16...18 1500 1800 1800
20 2000 2200 2200
25 2000 3000 3000
28 3000 3000 3000
30 3000 3000 4000
32...36 3000 4000 4000
40 3000 5000 5000
45 3000 5500 5500
50 3000 6000 6000
TR E15-25
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CTaHAapTHbIe COYeTaHUA auameTpa Xxo040BoOro BUHTA U Lara pe3b6bl ana I'IPELIVII!VIOHHOVI LIJapVIKO-BVIHTOBOVI nepeaadu

Tabnuua18 nokasbiBaeT CTaH4ApPTHble COYETaHWs AMaMeTpa XO4OBOro BUHTA U Lara pe3bbbl Ans npeuunsu-
OHHOW LLIapuKO-BUHTOBOM nepedayn, a Tabnuua19 nokasbiBaeT CTaHOAaPTHLIE COMETAHUS AMaMeTpa XOL0BOro
BMHTA 1 Lara pe3bbbl 419 NPeLr3nMOHHON LapUKO-BUHTOBOW Nepeaayn, cootseTcTayolei ctaHaapTy DIN.

YTto6bl yTOYHUTL CTaHOAPTHbIE COMETaHUSI AMaMeTpa XOA0BOro BUHTA U Lara pe3bbbl AN npeumsn-
OHHOW LLIApPVKO-BUHTOBOM Nepeaayy ¢ cenapatopom, cM. B115-72 no 315-89.
Ecnu Heobxogmma Luapuko-BUHTOBasi nepefaya, KOTopoii HET B Tabnuue, obpaTtutecs B komnaHuio THK.

Tabnuua18 CTazapTHble Co4ETaHMs XOR0BOTO BUHTA W Luiara pe3bObl (MPeLV3NOHHas LIapuko-BUHTOBAS Nepepaya)

EovH. namep.: Mmm

HapyxHbit auametp|
XOF0BOrO BUHTA

Lar pe3bobl

10

16|20 |24 (25|30 |32

36

40

50

60 | 80 (90 |100

4

5)

6

8

o006 -

10

12

13

14

15

16

18

20

25

oo O |@

O|O

28

30

32

O

36

40

45

Q|o|0|@| |@00 O

50

Ol IO e Oee e e e

O|O[0|0|0| |0]0|O

55

O|0

OO0

63

O|O[O|0|0|O

70

80

ool 0|eCeee Ooeeece

O|0|0[0|0[C|@|0|O

100

O|0|O[O|0[O[O|0|C|O

120

@: CraHaapTHble XO[0BbIE BUHTHI (HE06paboTaHHble KOHLbI Bana/obpaboTaHHbie KOHLbI Bana)

O: MonycraHgapTHas NpoayKLms

Tabnuua19 CraHaapTHble CoMETaHMs BHELUHIX ANaMETPOB 1 Lara pe3b0bl Xo0BbIX BUHTOB (LLAPUKO-BUHTOBAS Nepefiaya, cooTBeTCTBylLan cTaHaapty DIN)

EavH. namep.: mm

war pe3b6bl
[Ounametp Bana

5 10 20
16 [ ] — —
20 [ ) = =
25 [ ) [ ] —
32 [ ) [ ] —
40 O [ ] o
50 — @) o
63 — ©) O

@: LWnudosanHbii Ban, Ban CES  O: TonbKo WrnngoBaHHbINi Bar

BN15-26 ArHIK

*: Tonbko mogenb EB (6e3 npegsapuTenbHOro Hatsira)
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Bbi6op mogenu

Bbl6op Xx040BOro BUHTa

CraHpapTHbIE COYETaHUs [MaMETPa XOF0BOTO BUHTA W LWara pe3b0bl ANA KaTaHOM WapyKo-BUHTOBOM Nepeaayy

Tabnuua20 nokasbiBaeT CTaHOapTHble coYeTaHuA gnameTpa XO04O0BOro BUHTa U LWara p63b6bl ona

KaTaHOW LIapuKO-BUHTOBOW Nepegaydu.

Tabnuua20 CtaHpapTHbIe COYETaHUst XOA0BOrO BUHTA U Lwara pe3bbbl (kaTaHas WapyKo-BUHTOBas nepefava)
EAuvH. namep.: Mm

511RU

HapyxHblit fuametp

war pe3bbobl

XOL0BOrO BUHTA 1 2 4

10

16

20

24

25

30

32

36 | 40 | 50

60 | 80 (100

6 ([ J

8 ()

10 [ ]

12 o

14 [ ]

15

16

18

20

25

28

30

32

36

40
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45

50

@: CraHpapTHas npogykumst
O: NonycTtaHgapTHasi NPOAYKLMS

ALK
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Cnoco6 ycTaHOBKM Bana LapuKo-BUHTOBOM nepenayu

Pwuc.8 no Puc.11 nokasbiBatoT TUNOBbIE CNOCOObI YCTAHOBKM XO40BOIO BUHTA.

[Jonyctumas oceBasi Harpyska 1 JONycTMasi CKOPOCTb BpalLeHNsl MEHSIIOTCS B 3aBMCUMOCTU OT
crnocoba yCTaHOBKM XOAOBOro BMHTA. Takum 06pa3om, HeoOXoAMMO BbIOMpaTh Takon cnocob ycTa-
HOBKMW, KOTOPbIi COOTBETCTBYET MMEIOLLMMCS YCIIOBUSIM.

PaccTostkie Mexqy £BYMA YCTaHOBOYHbIMM MOBEPXHOCTAMM (HOMYCTUMAS CKOPOCTb BpaLLEHHS)

dukcmpoBaHHas onopa dukcmpoBaHHas onopa | Caofogan
onopa

T \

I

ALY

R
¥

PaccTosHue Mexay [BYMS YCTAHOBO4HbIMM MOBEPXHOCTAMY ([OMYCTUMAS OCEBas Harpyska)

Punc.8 Crnocob yctaHOBKM x040BOro BuHTa: ®rkcMpoBaHHasi onopa - cBobogHas onopa

Paccrosiie MeXzy ABYMA YCTEHOBOHHbIMM NOBEPXHOCTAMY (OMYCTUMA CKOPOCTH BpaLLeHNs)

®urkcupoBaHHas onopa ®ukcmpoBaHHas onopa  |C yrnopom
T |
LA AR A
(LR \T\\\\\\\\\\\\\\H .
E=—2

PaccTosiue Mexay ABYMs YCTaHOBOYHbIMM MOBEPXHOCTSIMY ([ONyCTUMAsi 0ceBast Harpyaka)

Puc.9 Cnoco6 ycTaHOBKM XO[0BOrO BUHTA: PUKCMpOBaHHas oropa - onopa ¢ ynopom

N15-28 TrHIK
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Bbi6op mogenu

Cnoco6 ycTaHOBKM Bana LiapuKo-BUHTOBOM Nepeaayu

PaccrosHue MeXay ABYMA YCTaHOBOYHbIMW NOBEPXHOCTAMM (qonycmmaﬂ CKOpOCTb EpaLLLeHI/Iﬂ)

QuKcHpoBaHHas
durkcupoBaHHas onopa durkcmpoBaHHas onopa
T i
aed] |
i ‘ m—=sa

'A‘-HW NI | L=

g

PaccTosiHie Mexay ZBYMS YCTaHOBOUHbIMY MIOBEPXHOCTAMM (ZOMYCTUMAs 0CEBas Harpyaka)

Punc.10 Cnoco6 ycTaHOBKM X040BOro BUHTA: PUKCUpOBaHHas onopa - hMKCpoBaHHas ornopa

dukcmpoBaHHas onopa

OukcipoBaKHas

QuKCpOBaHHaA onopa ﬂf%} > F:‘H ‘ I = g
jq% ‘\\\\\ | \ﬂW\;\\\\\H\:\W\\\\\\\H\\\\\\H\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ ([ I\I\l\\\l\l\l\l\l\l\\\\l\l\l\l\l\! _, =
- | \\\\}\ UMM A LR -
— } : Ik

PaccrostHite MEX(y ABYMS YCTaHOBOYHBIMM TIOBEPXHOCTAMM (OMYCTUMAs 0CeBast HarpyaKa)

Punc.11 Cnoco6 ycTaHOBKM XOA0BOrO BUHTA AJ1S LLIAPUKO-BUHTOBOW NepeaaYu ¢ NoBOPOTHOW rankon: dukcupoBaHHasi onopa -

dukcmposaHHas onopa

TR E15-29
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JonycTnmasa oceBas Harpy3ka

[KpuTunyeckasn Harpy3ka Ha Xo0[0BOM BUHT]

[Mpu ncnonb3oBaHMKM LLAPUKO-BUHTOBOW nepeaavn Heobxoammo nogobpartb XO40BOW BUHT Tak, YTO-
Obl OH He AedopmMMpoBarncs Npy BO3AENCTBUM MaKCUMarbHOW CXUMalOLLEN Harpy3ku B OCEBOM Ha-
npasneHuun.

Punc.12 va B15-31 nokasbiBaeT CBsi3b MeXAy AMAMETPOM XOA0BOMO BUHTA W BEMUYUHON KPUTU-
YeCKOW Harpysku.

[Ina pacyeTa KpUTMYECKOW Harpy3ku MOXHO Bocrnonb3oBaTbcsi popmynont (5) BHM3y. ObpatuTe BHU-
MaHue, YTO B 3TOM ypaBHEHUM MONYyYEHHbIW pesynstaT YMHOXaeTcs Ha 3anac npoyHoctn 0,5.

2 4
P =%f'o,5=nz 'Zz 10° ... ®)
P:  : Kputuueckas Harpy3ka (H)
{.  :PaccTosiHue Mexay AByMsi

YCTaHOBOYHbIMW NMOBEPXHOCTAMU  (MM)
E : Moaynb FOHra (2,06 X10° H/mm?)
| - MYHUManbHbIN reOMeTPUYECKNin

MOMEHT UHepLuM Bana (Mm*)

T 4
| = d d1: AMameTp pe3bObl XOAOBOMO BUHTA MO BNiaavHaM (MM)
64

N1, M2= KOIPDULMEHT, yUnTBIBAIOLLMI CMOCO6 yCTaHOBKM
®ukcupoBaHHas onopa - ceobopHas onopa 1:=0,25  12=1,3
®uKc1poBaHHas onopa - onopa ¢ ynopom  mi1=2 n2=10
OuKcupoBaHHas onopa - (ukcupoBakHas onopa  11=4 n2=20

[AonycTumas Harpy3ka Ha pacTsXkeHue-cXxaThe XOA0BOro BUHTa]

Ecnu Ha Wwapuko-BMHTOBYIO Nepedadvy BO3LENCTBYET OCeBasi Harpyska, crnefyeTt yunTbiBaTb He
TOINbKO KPUTUYECKYIO HArpy3Ky, HO 1 JOMYCTUMYH0 PacTArMBaOLLYO-CMMatOLLY0 HarpysKky B CBSI3U C
[ehOpMMPYIOLLVM HanpsiKeHMEeM Ha XO40BOM BUHTE.

[JonycTMMyto pacTsrmBatoLLyo-CXUMAaLOLLYH0 Harpy3Ky paccuuThiBatoT Mo crepytoLeit oopmyne (6).

P.= 0 —di’=116d: .. ®)

a4
P> : ponyctumas Harpyska Ha pactsikeHne  (H)
c : AONYCTUMOE HanpsiKeHne (147 MIMa)
ds - [nameTp pe3bObl XOLOBOTO BUHTA M0 BnaguHam  (MM)

815-30 TR



Bbi6op mogenu

[onycTumas oceBas Harpy3ka

10000
8000
6000
3z 100
2 4000
g 80
o 45
8 N $70
g 2000
2 %36 455
: 32
z d 250
% $30
£ 1000
g
z 800 458
g %25
S‘ 600 520
g
g %18
) 400
S $16
x
e
3 $10 $15
©
a 414
$8 AN
200 412
#6
Ounposatias onopa - —L—L—1 L1 L I W \
caoBonHen onopa 0,4 0608 1 2 4 6 810 2 4 6 0 2
Oucnposaas onopa - L——L L L L LI N - Lol |
0nopa ¢ ynopow 2 4 6810 2 4 6810 2 4 8 10 2
Ouronposasas onopa - —L—L L1 | [ HHHZ | | || H\Ha | | |
(HcUpoBHHas Onopa 6 810 2 4 6 810 2 4 6 810 2 4
Crocob ycTaHoBkM OceBast Harpy3ka (kH)

Punc.12 Mpaduk 4onycTUMON pacTsrmBatoLLen-CxXumatoLLet Harpysku

TR E15-31
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MpenensbHO gonycTumasi YacToTa BpalleHus

[OnacHas 4yacToTa BpalueH1si X040BOro BUHTA]

Korpga yactota BpalyeHus gocturaet 60mMbLION BENWYMHbI, B LUAPUKO-BUHTOBOW Nepegade moryT
BO3HUKAaTb PEe30HAHCHble KonebaHna 1 OHa, B KOHEYHOM CYEeTe, MOXEeT OKasaTbCsi HecrnocobHa
npopomkate paboTy n3-3a CO6CTBEHHON PE30HAHCHOW 4acTOTbl XOAOBOrO BUHTA. Takum obpasom,
cnepgyet nogbupaTtb Mofenb Tak, YToObl OHa UCMOMNb30BaNach C YaCTOTOM HUDKE TOYKM MOSBMEHUS
pe30HaHCHbIX KonebaHuii (onacHowm CKopocTH).

Puc.13 Ha I815-34 nokasbiBaeT CBA3b MeXay AMaMeTPOM XOAOBOTO BUHTA W OMacHOW CKOpo-
CTblO.

[Ina pacyeta onacHo CKOPOCTU MOXHO BOcCMomnb3oBaTbesi popmyrnon (7) BHu3y. ObpatuTe BHUMa-
HVe, YTO B 3TOM YPaBHEHUW MOSyYEHHbIV pe3yrnbTaT yMHOXaeTcs Ha 3anac npoyHoctm 0,8.

60 - A° E X10°- 1 ds ;
N: = \/ 08=22r—>3 10" ... @
1 PE X v A X0, Az oW

N+ : [lonycTmas yactoTa BpaLleHus onpeaensercs
3Ha4YeHeM OnacHon CkopocTH (MuH™")
{,  : PaccTosiHue Mexay ABYMS MOHTaXHbIMU
NOBEPXHOCTSAMMU (Mm)
E : Mopgynb KOHra (2,06 X10° H/mm?)
| : MYHMManbHbI reOMETPUYECKUIA MOMEHT
VHepuun Bana (Mm*)
= 61; di d1: gnameTp pesbObl XOAOBOrO BUHTA N0 BNaguHam (M)
Y : MNoTHOCTb (yAenbHbI Bec)
(7,85 X 10°kr/MMm*)
A : Mnowaab NnonepeyHoro ceveHus
XO[0BOro BUHTa (Mm?)
A= g
4

A1, A2 : KOIPULUMEHT, YUUTBIBAIOLLMIA CNOCO6 YCTaHOBKM
®ukcmpoBaHHas onopa - cBobogHas onopa A= 1,875  .=3,4
Onopa ¢ ynopom - onopa ¢ yrnopom n=3,142 12=9,7
®ukcupoBaHHas onopa - onopa c ynopom  A:1=3,927 A2=15,1
OukenpoBaHHas onopa - (ukcvpoBakHas onopa  A=4,73 22=21,9

[N15-32 TR
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Bbi6op mogenu

MpepenbHO gonycTUMas YacToTa BpaleHus

[3HauyeHue DN]

[onyctumas yactoTa BpalleHus LapuKko-BMHTOBOW Nepeaayn AoSMKHa paccyvThiBaTbCs MO BEMUYN-
He onacHOW CKOPOCTY BpaLLeHWs1 XOA40BOro BUHTa U 3HadeHno DN.

[onyctumas 4acTtoTa BpalleHus, onpegensemMas no 3HadexHuio DN, Bbluncnserca no popmynam (8)
— (16) BHUM3y.

Mopaenb SBK N. = 210000 (8-1)
(SBK3636, SBK4040 1 SBK5050) 2 D T
C cenapatopom
Mogenb §BK 160000
(st Mogeneli ¢ Homepamu, OTruuHbIMK OT ykasakHsix| Nz = ———— ......... (8-2)
C cenaparopom BbiLLE 1t MarnorabapuTHbIx Mogeneit SBK * ) D
, 160000
Mogernb SBN-V (cpeaHuii pasmep) Ne=————........ (9-1)
CTaHnap6THbu7| D
war peseoe! Mogenu SBN-V (manblii pa3mep), N: = 130000 (9-2)
HBN n SBKH 2 D U
120000
& Monens WHF Ne=——F1F—...... (10-1)
i D
z CBepx60€bmom
5 war pe3bbbl 70000
:E Mogens WGF Ne=————— ... (10-2)
5 D
=3 70000
= C cenapatopom |Mogenu BLW, BLK, BLR, BNS 1 NS N: = —p (11)
Bes cenapartopa
Mogenw BIF-V (cpenHuit pasamep), BNFN-V N: = 130000 (12-1)
(cpepHuin paamep) n BNF (cpegHuii pasmep) 2= D
CrannapTHeii|Moaer BIF-V (wansii pasuep), BNFN-V |\ 100000 (12:2)
war pesbbbl | (manbiii pasmep) 1 BNF (Manbiit paavep) 2= D -
Mogenu BIF, DIK, BNFN, DKN, BNF, N = 70000 (12-3)
BNT, DK, MDK, MBF, BNK 1 DIR 2= D T a
Bes cenapartopa .
(B COOTBETCTBAU CO E)J;?H,qegfg;bm II\E/IgéenM EBA, EBB, EBC, EPA, EPB 1 N. =M ......... (12-4)
cranpgapTom DIN) P D
Mogens WHF N: =M ......... (13-1)
CBepx60é'|bm0|7| D
war pe3bbbl
Mogenu WTF n CNF N: = Lgoo ......... (13-2)
x
(0]
E Bes cenapatopa |C cenapatopom [Mogenu BLK n BLR N: = Lgoo ......... (14)
T
&7
Mogens BTK-V N: = 100000 (15-1)
CTaH,ClangbIVI D
war pe3bobl
Mogenu JPF, BNT u MTF N: = L;OO ......... (15-2)
N. : [JonycTumas yactoTa BpalyeHus onpegensietcst 3HadeHvem DN (MuH"(06/MuyH))
D : MexXueHTpoBOe pacCTosiHMe ANis LapuKkoB

(nokasaHo B Tabnuuax TEXHUYECKNX XapaKTepUCTUK AN MOAENU ¢ COOTBETCTBYHLMM HOMEPOM)
[ins gonycTuMOoii YacToThl BpaLleHus, onpeaensieMoil no onacHoit ckopocTit (N:), n Ans 4ONYCTUMON YacToThl BpalLeHus,
onpegensiemoli no 3Ha4eHnio DN (N2), 3a fonycTvMyto BENMYMHY YacToThl BpaLLeHus GepeTcs MeHbLUMIA 3 ABYX NokasaTenei.
Ons manorabaputHbix Mmoaenen SBK (SBK1520 - 3232) n SDA gonyctumasi yactota BpatueHus (Nz)
— 3TO0 MakCUMaribHO J0MyCTUMas YacToTa BpalleHus, NpUBEAEHHas B pa3MepHbix Tabnmuax. (Cwm.
pasmepHble Tabnuupl Ha cTp. [315-76 - 315-77 v 315-80 - A15-85)
Ecnu vactota BpalieHuns B akcnnyataumm npesbiwaeT N2, obpatuteck B komnanuio THK.

TR [15-33
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YacroTa BpalyeHusi (MuH")

Puc.13 Mpaduk npeaensHo AonyCTUMON YacToThl BpaLLeHus
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Bbi6op ramku

Bbi6op mogenu

Bbi6op ranku

Tunbl raek

[ankun B LIApMKO-BMHTOBOW Nepefave pasnuyatTcs o cnocoby obpalleHuns WapuKoB K TUMy ¢ BO3-
BpaTHbIM KaHanom, gednekTopHoMy Tuny 1 TUMy ¢ TOPLEBOM nracTuHon. Bece Tpu Tvna ¢ ncnonb-

30BaHMEM raek onncblBaroTca creayrowmm o6pasoM.

Momunmo cnocoba o6pau.1eHM;|, LLIapNKO-BUHTOBbIE Nepenayvun KJ'IaCCVICbMLWIpyIOTCﬂ no CI'IOCO6y cosga-

HUA npenBapuUTernbHOro Hatdra.

[Tunbl no cnoco6y obpalueHust WapuKoB]
® Tun c BO3BpaTHbIM KaHanom
(mogenu SBN-V (cpeaHuit pasmep), BIF-V
(cpeanun pasmep), BIF, BNF-V (cpegHun
pa3mep), BNF, BNFN-V (cpegHum pas-
mep), BNFN, BNT, BTK-V)
Tun c o6paTHOM YacTblo
(mopenu SBN-V (Manbiv pasmep), HBN,
BIF-V (manbivi pa3mep), BNF-V (Manbin
pa3mep), BNFN-V (manbiv pa3mep))
370 Hanbornee pacnpocTpaHeHHble TUMbI raek,
KOTOpPbl€ NCMONb3YHT ANnA oﬁpaLueva LLIapuKoB
BO3BpaTHbIN KaHan. Bo3BpaTHbIM KaHan nosso-
nsieT noabupaTth LWapyKK1, NporyckaTtb 1x Yepes
Tpyby n Bo3BpalLaTb B UCXOOHOE MOMOXEHMe,
3aBepLliad UMK HenpepbiBHOIO ABMXEHUA.

® [ledbneKTopHbIA TN
(mogenu DK, DKN, DIK, JPF, DIR n
MDK)
370 Hanbonee kKOMNaKTHbIA TUN raviku. LWapukn
M3MEHSAIOT HanpaBneHne ABWXEHUS Mpu no-
MoLLM AedriekTopa, NPOXOAST MO OKPY>KHOCTU
XOL0BOrO BMHTa M BO3BpALLAOTCA B UCXOOQHOE
nonoxeHue, 3aBepluas LUK HENnpepbIBHOIO
OBVXEHUSI.

® Tun c TopueBoW NnacTUHol: laika ¢
6onbLlMM LaroM pe3bobl
(mopenu SBK, SBKH, WHF, BLK, WGF,
BLW, WTF, CNF n BLR)
Takue ranku nydile BCEro noaxoasT Ans uc-
nonb30BaHUs Ha BonbLunx ckopocTsx. LWapuku
noaxBaTbIBaKOTCA TOleeBOIﬁ ﬂJ'IaCTI/IHOVI, npoxo-
OST Yepes OTBepCTMe B raiike 1 BO3BpaLLaloTcst
B MCXOLHOE MOSIOXEHNEe, 3aBepluasi LMK He-
NpepbIBHOIO ABMXEHUA.

TMPVXMMHOE YCTPONCTBO XOR0BOW BUHT

BosBparHblit kaHan

Talika LiapHKo-BHHTOBON
nepeauit

MpuMepHas KOHCTPYKLIMA raiki C BO3BPATHLIM KaHanoM

[edrnekrop XOH0BOi BIHT

‘\‘
O ¢ ﬁ“‘, ! é"f. TaifKa WapHKO-BUHTOBO/
e‘z’l

[MpumepHasi KOHCTPYKLIMSA MPOCTON ranku

TNaBypuHTHOE ynnoTHeHve

Cma3o4Hoe oTBEpCTHE

TopueBasi nnacTvHa

MpuMepHas KOHCTPYKLMA raikn ¢ 60MbLUIMM Warom pe3bobl
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[Tunbl no cnocoby co3aaHus npeaBapuTeNibHOro HaTsraj

® lMpenBapuTenbHbIN HaTAr B PMKCUPOBaAHHOMN TOUYKe

HlpepBapuTenbHbIN HaTAr ABOWHOM xoaoBow ranku (mogenu BNFN-V, BNFN, DKN n BLW)
[ns co3paHnst HaTsra Mexay OBYX raek BCTaBMsETCS perynMpoBoyHasl NpocTaBka.

war (3,5 ... 4,5) + npeaBapuTenbHbIA HAaTSr

/MT&BKa
Nﬁiﬁ\‘d jsis\gitipnis\sinle\s|
MEEEE M
nwuwm’;& mﬁwuﬁumr

Mopens BNFN-V, BNFN Mopens DKN Mopens BLW

H[pepBapuTenbHbIN HaTAr co cmeleHunem (mopenu SBN-V, BIF-V, BIF, DIK, DIR n SBK)
Bonee KoMMakTHbIN cnocob, Yem npu UCnonb30BaHUM ABOVHOW XOAOBOW raviku, obecnevmBaeT cos-

[aHue NpefBapuTENbHOTO HaTsAra 3a CYeT 3MeHeHUs! wara pe3bbbl ravik 6e3 1cnonb3oBaHWsS pery-
NMPOBOYHOW NPOCTaBKY.

war 0,5 + npeaBapuTenbHbIA HATSAT

Mogens SBN-V Mogens BIF-V, BIF Mogenbs DIK

Mogens SBK Mogenb SBK (mexay 2 dazamm)
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Bbi6op mogenu

Bbi6op ranku

® Co3pgaHuve npeaBapuTENIbHOrO HaTAra ¢ NOCTOsIHHbIM AaBneHuem (mogens JPF)
B aToM criocoGe MoyTh Mo LEHTPY raiku yCcTaHaBnMBaeTCs MPY>KMHHAsS KOHCTPYKUUS, obecneynsato-
Las npeaBapuUTernibHbIN HATAr 3a CYET 3MEHEHUs Lwara pe3bObl B CepeaunHe raku.

4 wara — npegBapuTenbHblil HATAr
1

gEl
[MpyxuHHas cekumus
=J PyX u Mogpens JPF

[KOHCTpYKLMA U OCHOBHblIEe OCOGEHHOCTM LWapuMKO-BUHTOBOM Nepedayun ¢ ogMHapHOW ramkom c
npeaBapuTeNnbHbIM HaTAroM 3a CHeT CMelleHus Wara pe3bobl ranku]

B wapuko-BMHTOBOM nepefaye C OAHOW rankon npefyCcMOTPEH npefBapuTenbHbIA HaTAr, Korga B
cepedviHe OAVHAPHOW rankv LapuKko-BUHTOBOW nepefayn cosgaeTcs ghasa, a 0ceBOW 3a30p ycTa-
HaBNMBaeTCsl B OTpuLaTtenbHoe 3HadeHue (nog npeaBapuTenibHOM Harpy3komn).

LLlapuko-BuHTOBasi nepegaya ¢ OAHOW rankon umeeT Gonee KOMMNAKTHYI KOHCTPYKLMIO U NO3BONSET
YBENMYMTb NNaBHOCTb X0A4a MO CPAaBHEHMIO C OObIYHBLIM TUMOM C XOA0BOW raikow u3 AByx nonyraek (c
NpPOCTaBKOW Mexay HUMM).

[CpaBHUTENbHbIE XapaKTePUCTUKN TUMOB C O[HOW rankon 1 ABYMS rankamm]

O6bIYHas WapuKo-BMHTOBas nepeaaya c

LLlapuko-BUHTOBasA ne aya c o4HOW rankom

XOA0BOW rankow 13 ABYX nonyraek

. eheadau BegoLHug-oxude]

lalika Luapuko- laika Luapuko-
allka LapHKo-BIHTOBO/ Nepenad BIIHTOBOV Nepefia4y  BUHTOBOI Nepefayn
Mpoctaska
=]
— ]
= [
M7 R
1 1 M
J AL A T
s - ] | = ; /
| ‘ | |
ARy = I =
] _ L L !
] "
-
Cnoco6 npegBapuTenbHOroO HaTAra
MpunoxeHHbIN MpynoxeHHbIN MpynoxeHHbIN MpunoxeHHbIN
npeaBapuTerbHbIi HAaTAr npeaBapuTerbHbIV HATAr | NpeABapUTENbHbIA HATAM npeaBapuUTenbHbIA HaTsAr
B — - —
LLiar (e + npegsapitensisit varsr) LLlar [ War  (uard...5+ pegeepinensssif e LLlar
| T T I
T T
Talika iepKO-BIHTOR0/ nepezasH ‘ T Lep oo et Mo | el Lo s ‘
@M@J War | War | War | War
X0moBOW BUHT XopoBo BUHT

TR 15-37



LLlapuko-BUHTOBas nepegaya ¢ OQHOM rakomn

OObIYHas WapuKo-BMHTOBasA nNepeaaya c

XOQ0BOW raMkov 13 ABYX Nnonyraek

A hekTUBHOCTL BpalwlaTenbHOro ABUXEHUSA

B wapwuko-BMHTOBOW Nepedade ¢ OAHOW ravkon npea-
BapuTerbHbIN HaTAr perynupyeTcs B COOTBETCTBUM C
avameTpom Lapuka. bnarogapsi aTomy yctpaHsietcs
HEeCOrnacoBaHHOCTb yrna KOHTakTa, 4To MakCumarbHO
CKa3blBaeTCsl Ha MPOM3BOAUTENBHOCTU LIAPUKO-BUH-
TOBOW nepefayn. ATo Takke obecneymBaeT NOBbILLIEH-
HYH0 KECTKOCTb, NNaBHOCTb NEPEMELLEHUS 1 BbICOKYH
TOYHOCTb KayaTesNbHbIX ABUKEHUN.

Mcnonb3oBaHne NpocTaBku B CUCTEME C ABOVHbIMU
nony rankamut 06bI4HO UMeeT CNeACTBMEM Hecornaco-
BaHHOCTb Yrna KOHTaKTa M3-3a HeJoCTaTOYHO POBHOA
NOBEPXHOCTW MPOCTABKN U He MOSIHOCTbIO NeprneHan-
KYNAPHOro nonoxeHus ranku. B pesynbrate, umeet
MeCTO HepaBHOMEPHbI KOHTAKT Luapukos, cnabas
ahheKTMBHOCTb BpaLLaTelbHOro ABVKEHUS U HU3Kas
TOYHOCTb KayaTemnbHbIX ABVKEHWUIA.

i

]
L]

Pa3mepbi

Mockonbky B OCHOBE LLUAPWKO-BUHTOBOW nepeaayn ¢
OOHOW rankon HaxXOAMTCS MEXaHW3M CO3[aHusa npea-
BapuTENbHOro HaTsara, He TpebytoLLmMiA UICNonb3oBaHKA
NpPOCTaBKW, 3TO NO3BONSET YMEHbLINTL OOLLYIO ANVHY
ranku. B pesynbrate, aTo obecneyvBaeT Nerkoctb u
KOMMAaKTHOCTb KOHCTPYKLUN BCEW ranku.

53

#63

[NpocTas ranka

e

73 I

s ———

[BoiHas ranka
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Bbi6op mogenu

Bbi6op ranku

[CpaBHMTENbHbIE XapaKTePUCTMKM LIAPUKO-BUHTOBON Nepeaayy ¢ OAUHAPHON raitkon M NpeaBapUTENbHBIM HATArOM 3a CYET cMelle-
HUS LWara 1 WapuKko-BUHTOBOW Nepeaayu C raikoi, Mcnonb3ytollei Wapnky 6onbluero AuameTpa Ansi NpeABapUTENBHOrO HaTAra)

Mogenb DIK wapuko-

BUHTOBOW Nepena4vm ¢ oaHOM rankom

06bLI4Hasn LWapUKo-BUHTOBASA Nepeaya ¢ raitkoi, Ucnonb3aykLuen
LuapuKK GonbLuero AuameTpa ANA NpeaBapuTeNbHOro Hatara

War| War | War,

XopoBow BUHT

laifka LLapuko- Taiika WwapuKo-

BYHTOBOI Nepeaayn =7 BYHTOBOV Nepezayn
— -
- -
- - u 17
; i i Yol
-7 At
/i o " :/ B
- N | —
- ]

Cnoco6 npegBapuTenbLHOro HaTAra
MpenBapuTenbHbIN HATAr MpenBapuTenbHbIN HATAr
- —
War War Lar

T

XogoBoW BUHT

CoxpaHeHWe TOYHOCTU B

npouecce akcnnyatauum

LLlapuko-BUHTOBas NepeAada C OAMHAPHOW raiiko Mogenm
DIK nmeeT Ty xe CTpyKTypy NpeaBapuTenbHOro Hatsara, YTo
1 cucTema € AByMS MOy raikamu, XoTst B NepBON MCMOSb-
3yeTcs TONbKO ofHa ranka. B pesynerare, B Hell HeT and-
thepeHumanbHOro Npockanb3abiBaHUS UK NPOKPYYMBaHUS,
4TO NO3BOSISIET CBECTU K MUHUMYMY yBENUYEHUE KpyTALLEro
MOMeHTa 1 Bblgenenne tenna. CoOTBETCTBEHHO, BbICOKMIA
YPOBEHb TOYHOCTW MOXET NOAAEPXKMBATLCS B TEYEHNE ANn-
TENbHOTO BPEMEHM.

KOHCprKLlMﬂ C [IBYXTOYE4HbIM KOHTaKTOM

N
{0cb BpaLLeHust
Lapuka

[IvchdepeHLypoBaHHoe Npockanb3bisanie

B wapnko-BUHTOBOI Nepefaye ¢ wapukamu Gonblue-
ro gunametpa, npenBapMTeanbM HaTAr co3gaeTca 3a
CYET KOHTaKTa LIapMKOB C [AOPOXKOW KayeHUs B YeTbl-
pex Toukax. uddepeHunanbHoe npockanb3biBaHne
1 NPOKpyYMBaHWe Mpu 3TOM YBEMUYMBAKT KPYTALMUNA
MOMEHT, 4TO BefeT k 6onee GbICTpOMY U3HOCY AeTanen
1 K BblAeneHuto Tenna. 3a cyeT 3TOro, nokasaTenu Toy-
HOCTW YXYALIalTCa 3a KOPOTKWI NPOMEXYTOK BPeMEHN.

KOHCprKLMﬂ C YETHIDEXTOYEHHbIM KOHTAKTOM

>
— (Ocb BpalyeHus
Lwapuka

d2

[vdhdepeHLypoBaHHoe Npockanb3biBanie
B
A ; nxd1 A
d2 nxd2
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Bbi6bop HOMepa moaenu

PacuyeT oceBoM Harpysku

[C ropu3oHTanbHOM yCTaHOBKOM]
B 06bI4yHbIX ccTeMax nogaym, NpunoxeHHas ocesas Harpyaka (Fan) npu coBepLueHu paboTbl BO3BpPaTHO-MO-
CTynaTenbHbIMW ABKEHUSIMU B TOPU3OHTANBHOM NNOCKOCTU PaccYUTLIBAETCS MO PopMyne, yKasaHHOM HUXe.

Fai=p-mg+f+ma ... 17)
Faz=p-mg+f ...l (18) Macca: m | O Heme Fan
Fas=p-mg+f-ma ... (19) : g
Fa:z=-p mg-f-ma........ (20)
\\\l\|ll\l\l\l\|\l\|\l\l\l\l\|\ll
Fas=—p-mg=Ff ..o, 1) ALY
Fas==-p mg-=-f+mo ... (22)
Vmax  : MakcumarnbHas ckopocTb (m/c)
t; : Bpems yckopeHus (m/c) MoBepxHOCTb HanpaensioLen
KoadhpmumeHT TpeHns i
Conpotvenenue 6e3 Harpysku: f
o= . YckopeHue (m/c?) YckopeHie cBo60AHOMO Nagexus: g

1

Fas  : Oceas Harpyska npu yckopeHi B npamom Hanpasnen — (H
Fa.  : Ocesas Harpysta Mpn pasHowepHON gBinkeri B npswom Hanpasnenmn  (H

) Fas - Qcesas Harpyaxa mpi TOpNOKeH pA ABiXer B obpatvon wanpeenesmn  (H)
Fas : Ocead Harpyska npu TopMOKeH B pAmom Hanpasnenmt  (H)

: NepeHocumas macca (kr)
: KoadbchmupeHT TpeHws noBepxHOCTH Hanpaensiowedt (-
+ ConpoTuBnesvie Tpews nosepxHoCTA Hanpaensiowei (6e3 warpya)  (H)

-TE g

Fas : Ocesad Harpyaa Mpin yckopesin Mo Jewkeninn 8 oGparkon vanpaenewt — (H
Fas - Ocesan Harpyaa M paHONEDHOM ABikesi & obparson venpasnesn  (H

[C BepTUKanbHOM yCTaHOBKOWM]

B 06bI4HbIX cMCTeMax Nofayn, NpUoxeHHas ocesasi Harpy3ka (Fa.) npu coBeplueHun paboTbl Bo3-
BPaTHO-NOCTYNaTeNbHbIMU ABWXEHUSIMU B BEPTUKAIbHON MITOCKOCTU pPacCcYnTbIBAETCS MO hopMyIie,
YKa3aHHOW HUXe.

Fai=mg+f+mo...................... (23)
Fa=mg+f ... (24) .
- nOBerHOCTb HanpasnatLien
Fas= mg +FF=Mol . (25) ° KoadhchuumeHT TpeHus Tu
Fas=mg-=-f-mo................... (26) 2 % |Macca: m Conporusnere Ges Harpyski: f
a 2 :
Fas=mg=f ... (27) g3
C
Fas=mg-f+ma ... (28) °
Ve  : MakcumanbHas cKopocTb (m/c)
t : Bpems yckopeHus (m/c)
Vimax Ocesas
= — 2 l
o 6 : YckopeHve (m/c?) vaysca: Fant)
Fa: : OceBas Harpyska npu yckopeHuu Beepx (H

) C\
Fa. : Ocesas Harpyaka npu pasHomMepHom agikennn eaepx  (H)
Fas : Ocesas Harpy3ka npu TopmoxeHu BBepx  (H)  Fas : OceBasi Harpy3ka npu TopmoxeHuv BH13  (H)
Fa. : OceBas Harpy3ka npu yckopeHun Ban3 (H) ™ : MNepeHocumas macca (kr)
Fas : Ocesas Harpyska npyu paHOMepHOM asikeHun B3 (H)  f + ConpoTuBieH#e TpeHus noBepXHOCT Hanpasnstowei (63 varpya)  (H)
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Bbi6op mogenu

Bbi6op HOMepa mopenu

CtaTn4yeckum 3anac npoYHOCTU

HomuHanbHas ctatuyeckas rpysonogbemHocTb (Coa) B LiIenioM paBHa AOMYCTUMON OCEBOW Harpyske
LIapWKO-BUHTOBOM nepefayun. B 3aBMCUMMOCTM OT yCroBui, HEOBXOAUMO YYUTbIBATb CriefyoLni
CTaTNYeCKMn 3anac NPOYHOCTM OTHOCUTENBHO paccYnTbiBaeMON Harpy3ku. Koraa wapuko-BUHTOBas
nepenada HeMoABWPKHA UM HAXOAMTCSA B ABWKEHWM, MOTYT BO3HUKaTb HeNpeaABWAEHHbIE BHELLHNE
Harpysku 13-3a VHepLum, BblI3BBaHHOW yAapHbIMU BO3AEACTBUSMU UM BO3HUKAIOLWMMW BO BpeMs ny-
cka 1 octaHoBa 060pyfoBaHMS.

Coa
Famsx = —— ........ (29)
S
Famax : [lonycTmas oceBas Harpyska (kH)
Coa : HomuHanbHas cTatuyeckas rpysonogbemiocts  (KH)
fs  : Cratudeckwit 3anac npouroctit (cm. Tabnuua21)

Tabnuua21 Cratundeckuii 3anac npoyHocTy (fs)

Tvn o HukHWiA
obopynoBaHu ¢ ch'IOBI/II“ﬂarB Oﬁiwcram npegen
LM 124 fs
MpombiwneHHoe Bes BubpaLun 1 yaapHbix 1,0...3,5
o6opynosatue | HarPY3OK
obLero -
HasHaueHus S;;f&imlew VIV YRAPHEIMA 1 5 05,0
Bes BuGpaumm 1 yaapHbIx 10..40
Merannopexyuee | HarPysoK T
ofopynosanue

C BuGpaumen unu yaapHbIMu 25..70
Harpy3skamm

*HomuHanbHas cratudeckas rpysonogbeMHocTb (Coot) NpeacTaBnser coboi CTaTuyeckyto Harpyaky, AeiiCTBYIOLLYIO B OOHOM
HEM3MEeHHOM HanpaBfeHn 1 C HemaMeHHo cunoii. Cymma HeobpaTumon AecopmaLim anemMeHTa KaieHns N JOpoXKM Ka-
YeHVS B KOHTaKTHOM o6nactu Npu MakcumarnsHOM HarpyxeHun coctasnset 0,0001 ot guametpa anemeHTa kadeHus. B wa-
PUKO-BMHTOBOW Nnepejade oHa OnpefensieTcs kak oceBas Harpyska. (KOHKpeTHble 3HaYeHUs 4N Kaxaon MoAenu wapuko-
BMHTOBOW Nepefayn ykasaHbl B Tabnuuax TeXHUHECKNX XapakTepucTUK Noj HOMEPOM 3TOW Moaenu)

[3anac npoyHocTu no gonyctumon Harpyske (Mmogenu HBN n SBKH)]

LLlapvko-BMHTOBas nepegada C BbICOKOW Harpy3o4Hon crnocobHocTbio mogenu HBN u Bbicokocko-
pocCTHasi LLapuKo-BMHTOBasi Nepefaya C BbICOKOW Harpy3o4Hon cnocobHocTbio mogenv SBKH, B
OTNNYMe OT NPEXHUX TUMOB, pa3paboTaHbl C Lerbio YBENUYEHNUS cpoka Cryx0Obl Npy aKcnnyatauum
B YCNOBUSAX BOMbLUNX HArpy3oK, U Ans OCEBOW Harpy3ku CriegyeT YYnTbiBaTb BEMUYMHY AOMYCTUMOW
Harpysku Fp.

HonycTtumasi Harpyska Fp o3HavaeT mMakcvMarnbHy OCEBYH Harpysky, KOTOPYH MOXET BblOEpXu-
BaTb LUApWKO-BUHTOBas Nepefaya C BbICOKOW Harpy304HOM CMOCOBHOCTbIO, U MpEBbILLAaTh 3TOT Ana-
Na3soH Hernb3sl.

Fp >1 ... (30)

Fa
Fp :[donyctumas oceBasi Harpyska (kH)
Fa :TllpunoxeHHas oceBasi Harpyska (kH)
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AHanus aKkcnnyaraunmoHHOro pecypca

[SkcnnyaTauMoHHLIN pecypc LWapuKo-BUHTOBOW nepeaayu]

LLlapuko-BuHTOBas nepegava, HaxoasLascst B ABMKEHWUN NOA AEUCTBMEM BHELLHEW Harpysku, uc-
NblTbIBAET HEOAHOKPATHbIE HarpyxaiLue Bo3eiCTBUS Ha AOPOXKM KaveHus u wapukn. Korga
MeXxaHN4eckoe HanpsikeHue JoCTUraeT npegena, JOPOXKN KavyeHWUs BbIXOAAT U3 CTPOs U3-3a ycTa-
TNOCTHbIX M3MEHEHWI N NOSIBNEHNS HA NMOBEPXHOCTSX MOXOXMX Ha YELLYNKU 3rieMeHToB. JTO sBne-
HVe Ha3blBalOT OTCnanBaHWeM. JKCNyaTauVoHHbIA Pecypc LIapuKo-BUHTOBOW nepeaaqn — nonHoe
4YnCro 060pPOTOB A0 MOSBMEHUS NEPBbIX OTCIaUBaHUIA Ha JOPOXKAX Ka4eHUs UNv Ha Liapukax ns-3a
ycTanocTu matepuana.

Pecypc wapuko-BMHTOBOW Nepefayn pasnuyeH Ans Kaxaoro KOHKPETHOro U3AENVs, Aaxe ecrnin OHU
N3roTOBMEHbI MO OAHON W TOW e TEXHOMOMMN 1 SKCMyaTUPYTCA B OAMHAKOBBIX YCrioBusix. [1o aTown
NpUYMHE NpY ONpeAeneHnn 3KCMyaTaLMoHHOro pecypca LLapuKo-BUHTOBOW NepeaaYn, HOMMHaNbHOe
3HaYeHve, ykasaHHoe Janee, UCMomnb3yeTcs Kak OPUEHTUPOBOYHOE.

HomuHanbHbI pecypc — nonHoe Yncno o6opoTos, coBepluaemMbix 90% MAEHTUYHBIX LAPUKO-BUHTO-
BbIX Nepejay A0 Havana npouecca "paccrnoeHns” (NoSBNEHNs YeLlyek Ha MeTanmyeckon noBepx-
HOCTM) NPV pa3faenbHo aKcnyaTaumm B OAUHAKOBBIX YCIMOBUSIX.

[PacuyeT HomMHHanbHOro pecypca]

OKcnnyaTauMoHHbIV pecypc LLapyKo-BUHTOBOW Mepedayn paccuntbiBaetcs no dopmyne (31) BHM3Yy
C UCMOMb30BaHNEM BEMUYMHbI HOMUHAMNBHOW AVHAMUYECKOW rpy3onogbemMHocTn (Ca) u npunoxeH-
HOW OCEBOW Harpysku.

® HoMuHanbHbIN 3KCnyaTauMOHHbIN pecypc (MonHoe Yncno o60poToB)
Tabnuua22 KoaddmumeHT Harpy3ku (fuw)

_[_C | .
L ( fu-F. ) xX10" ... (31) ynas:gge,ﬂ:;;@m @ () f
L : HOMMHanbHbIN 3KCnnyaTaLMOoHHbIN pecypc OueHb Hn3Kas
(nonHoe uncno 060poToB) (06) ManosameTHele V=0,25 mic 1.1.2
Ca :HomuHanbHas guHamuyeckas MeaneHHas
rPY30MOAbEMHOCTL' (H) Cnabbie 025<v=1mc | 1215
Fa :TlpunoxeHHas ocesasi Harpyska (H)
CpepgHsas
fu : KoadbMLUMEHT Harpy3ku (cM. Tabnuua22) CpeaHve 1<V =2 mlc 15..2
CunbHble ?/'::30'\';7: 2..3,5

*BasoBasi AMHaMuYeckas rpy3onoabLeMHocTb (Ca) ucnonb3yeTcs Ans pacyeta cpoka aKcnyaTaumm, Koraa LWapuko-BUHTOBas
nepefada HaxoguTCs NMof, OCEBON Harpyskoii. basosasi AMHamuyeckasi rpy30onogbeMHOCTb — Harpyska, OCHOBaHHasi Ha ne-
peMeLLEeHNN rpynnbl UAEHTUYHBIX LIAPUKOB C HOMUHAIbHBIM CPOKOM cyxObl (L) 10°060poToB, € NCNONb30BaHWEM Harpy3ku,
NPUINOXEHHON B OCEBOM HampasneHWUW, KOTOpasi He U3MEHSIETCS B 3aBUCHMOCTY OT Macchl Unu Hanpaenenus. (3Ha4eHns
6a30Bol AuHamMun4eckon rpysonoabemHocTy (Ca) Ans KaXgoro Homepa MOAENV ykasaHbl B Tabnuuax TeXHUYECKMX XxapakTe-
pUCTUK.)

*HomunHanbHoe 3HayeHue aKcnnyaTaunMoHHOTO pecypca OLEeHMBaeTCs NyTeM pacyeTa Harpy3ku B MecTe yCTaHOBKV 06opyao-
BaHWs C naeanbHbIMU YCNOBUAMU MOHTaXa Npy rapaHTUPOBAHHOM HanU4Mn XOpOLLETO cMa3sblBaHusa. Ha BenuuuHy pecypca
MOXET BIUSATb TOHHOCTb 06PaBGOTKN MOHTAXKHbIX AeTanei 1 nobble HapyLLIeHNs PopMbl.
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Bbi6op mogenu
Bbi6op HOMepa mopenu
® CpokK crnyX06bl

Ecnu onpepeneHo 4ncno o6opoToB B MUHYTY, CPOK CIy»XGbl MOXHO paccunTaTb no dopmyne (32)
BHU3Y, UCMONb3ysl 3Ha4YEHe HoMUHanbHoro pecypca (L).

L L X Ph

L. = = ... (32)
60XH 2 X60 X n X{s

L»  : Cpok cnyx6bl (W)

H  : OBopoToB B MUHYTY (MuH™)

n : KonnyecTBo Bo3BpaTHO-MOCTyNaTeNbHbIX
OBWXEHNI B MUHYTY (MUH™)

Ph : lar pe3bbbl X0[0BOro BMHTA LLAPWKO-
BMHTOBOW Nepeaayn (Mm)

ls : InuHa xopa (Mm)

® Cpok cnyx6bl N0 NPOAEHHOMY PacCTOSIHUIO

Cpok cnyx6bl Mo NPoWAeHHOMY PacCTOSIHWIO MOXET paccuMTbiBaTbes Mo dopmyne (33) BHU3Y C
MCMOb30BaHMEM 3HAYEHUS HOMUHanbHoro pecypca (L) 1 wara pe3bbbl X04oBOro BUHTa LLAPUKO-
BMHTOBOW Mepeaayu.

L = L X I:h
10

Ls  : Cpok cnyx6bl no npoiifeHHOMy paccTosHuio — (KM)

Ph : LLar pe3b6bl X040BOrO BUHTA

LIapUKO-BUHTOBOM Nepegayn (Mm)

® [punoxeHHas Harpy3ka U cpok crnyx6bl C y4eTOM NpeABapuTerIbHOro HaTsra

Ecnu wapuko-BMHTOBas nepefava UCMNONb3yeTcs C NpeABapuUTeErnbHbIM HATSroM (CPeaHUM), ero
ﬂ,eﬁCTBMe cnegyert yudnTbiBaTh NMpu pacyeTe Cpoka Cﬂy)'KGbI, NOCKOJIbKY LLapuKo-BMHTOBaA nepenada
y)Ke HaxXoAWUTCs MOA BO3AENCTBUEM BHYTPEHHEN Harpysku. Ytobbl nogpobHee y3HaTb O AENCTBUM
npeaBapuUTENbHOTO HATSra A1t MOLENM KOHKPETHOMO HoMepa, o6paTtutecs B komnaHuio THK.

® CpepnHsasA oceBas Harpyska

Ecnu Ha wapuko-BMHTOBY nepefady BO3AENCTBYET oceBasi Harpyska, HeobxoanMo paccymTbiBaTh
CpOK CNny06bl NyTEM ONpeaeneHusi ee yCPeaAHEHHOTO 3HaYEHNSI.

CpenHsis oceBasi Harpy3ka (Fn) npegctaBnseT cobov NOCTOSAHHO AENCTBYIOLLYIO BENNYNHY, KOTOopast
PaBHSETCS CPOKY CIYXObl B MEHSIIOLLIMXCS YCIOBUSIX HArpy3Kku.

Ecnu HarpyxeHve n3meHsieTca AMCKPETHO, CPpefdHsIs 0ceBasl Harpyaka MOXeT pacCyuTbiBaTbCH Mo
dopMyne BHU3Y.

3
Fm = \/ % (Fa*ls + Faz’le+ * + + « + Fau'ls) ... (34)
Fn : CpeaHss oceBas Harpyska (H)
Fa. :[llepemeHHasi Harpy3ka (H)
N : PaccTosHve, npovigeHHoe nog Harpyskoii (Fn)
14 : MonHoe npongeHHoe paccTosHne
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[ns onpeneneHus cpegHen OCEBOWM Harpysku C UCMONb30BAHUEM YaCTOThl BPALLEHUSI U BpEMEHU
BMECTO PacCTOSHUSA, paccymMTanTe CPeLHIO OCEBY Harpysky, onpeaenus pacCcTosiHWe Mo npvee-
OEHHOW Hnxe hopmyne.
f= [1+€2+"'€n
=Nty
o= Nz to
ln = Nee t
N: YacrtoTa BpalleHus
t: Bpemsi

Hlpu n3mMeHeHUn 3HaKa NPUIOXEHHON Harpy3Ku
Ecnun 3HaK (MOnoXuTenbHbIA UK OTpULIATeNbHbIN) Hampc
ANSA NepeMeHHON Harpysku Bcerga OCTaeTcs Hews- s
MeHHbIM, hopmyna (34) MoxeT ncnonb3oBaThHCA *HGWW
6e3 orpaHnyeHunin. Tem He MeHee, ecnu 3Hak nepe- TN 382
MEHHOWN Harpysku MeHsieTcs B 3aBUCUMOCTU OT
pexuma aKcnnyatauuv, cregyeT paccyvTbiBaTh
CPEepHIO OCEBYI0 Harpy3ky nubo no nonoxurens-
HoMy, NIM60 NO OTpULLATENBHOMY 3HaKY, C Y4eTOM
HanpaBneHus npunoxeHns Harpysku. (Ecnu pac-
4yeT cpefHen oceBOW Harpysku genaetcsa Ans
MOMOXWTENBHOTO 3Ha4YeHUs, oTpulaTenbHas Ha-
rpyaka npuHMMaeTcs 3a Honb.) Mpu pacyeTe cpoka
cnyx6bl 3a ycpeaHeHHy BenuyuHy bepetcst 6onb-
Lee 13 ABYX 3HaYeHU CpegHen 0CeBOMN Harpysku.
Mpumep: PaccuvTtante cpepHiol0 OCeBYHO Ha-
rpy3Ky no crneayroLmm yCroBmsim.

I
|\\ll\l\lll\l\l\l\l\l\l\l\l

Homep MepemeHnHas MpoipexHoe
onepaumu Harpy3ka Fan(H) | paccrostue (Mm)
Ne 1 10 10
Ne 2 50 50
Ne 3 -40 10
Ne 4 -10 70

*Moanucu nog 0603HaYeHMeM NepeMeHHO Harpy3ku 1 NPOMAEHHOTO PacCTOSIHUS yka3blBaloT HOMepa onepaLyii.

e Cpe[aHsAsi oceBasi Harpy3ka C NosIoXKUTENbHbIM 3HAKOM
*Mpu pacyeTe cpeHelt 0CEBOW HArpy3ku C NONOXWUTENbHLIM 3HakoM Faos M Fou NpUHUMaloTCs 3a HoMb.

3
3 3
Foni =\/ Far X ti+Fas X & _ 355H

bt b+ b+ s

e Cpe[aHssi oceBasi Harpyska ¢ oTpvuaTenbHbIM 3HaKOM
*Mpu pacyete cpegHen 0CEBOW HArpy3ku ¢ oTpulaTenbHbIM 3HakoM Fas n Fa: npyHuMatoTcst 3a HomMb.

3
sz = |F63|3 X 83 "'lFﬁAl3 X 84 = 17’2 H
b+ ot b+ U

CoOTBETCTBEHHO, AJ1s1 pacyeTa cpoka Crnyx6bl CpeaHss oceBasi Harpyaka ¢ NoNoXUTENbHLIM 3HAKOM
(Fm1) BepeTcs 3a ycpeaHeHHyto oceByto Harpy3ky (Fm).
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Bbi6op mogenu

AHanu3s xecTkocTn

AHanu3 XXecTKkocTu

YT106bl YBENUYUTL TOYHOCTb MO3ULMOHUPOBAHUS BUHTOBOW nogayn B ctaHkax ¢ UMY wunu npeum-
3MOHHbIX CTAHKaX UMM YTOObI YMEHbLUUTL CMELLEHNE, BbI3BaHHOE YCUITMEM pe3aHusi, HeobxoaMmo
npeaycMoTpeTb cOanaHCMpOBaHHYO XXEeCTKOCTb Y3oB 060py0BaHuUs.

OceBas XXeCTKOCTb B CUCTEME BUHTOBOM nogayu

Korna oceBas xeCcTKOCTb B CUCTeMe BUMHTOBOW nogayn obosHaveHa kak K, ynpyroe cmelleHue B
0OCEBOM HanpaBreHnn MoXeT BbITb paccunTaHo no gopmyre (35) BHU3Y.

Fa
= —— ... (35)
K
3 : Ynpyroe cMelLLeHMe cUCTEMbI BUHTOBOW
NoAaYyn B OCEBOM HampasneHn  (MKM)
Fa :TllpunoxeHHas oceBas Harpyska (H)

OceBas xecTkocTb (K) cucTembl BUHTOBOW Nofayn paccuutbiBaeTcs no cpopmyne (36) BHM3Y.
1 1 1 1 + 1

=—+F — +—F— (36)

K Ks Kn Ke Ku
K : OceBast %eCTKOCTb B CUCTEME BUHTOBOI NOAaYM
(H/Mkm)
Ks  : OceBas xecTkocTb x04oBoro BuHTa (H/MKM)
Ky : OceBasi XeCTKOCTb ramku (H/mkm)
Ks  : OceBas »eCTKOCTb ONMOPHOTO NOALIMMHMKA
(H/Mkm)
Ku 1 XKecTkoCTb kopmyca Anst ranku 1 KpOHLLTEeNHa
[N ONOPHOrO NOALMUMHUKA (H/mkm)

[OceBas ecTKOCTb XO40BOro BUHTA]
OceBasi )KeCTKOCTb XO[40BOrO BUHTA pasfnMyaeTcsi B 3aBUCUMOCTU OT crnocoba KpenneHus Bana.

® [1nsa koHdurypaumm "dumkcupoBaHHasa onopa — onopa c ynopom (unu ceo6ogHas)"

Ks = A'E (37)
S == T — e
1000-L
A : Mnowanb nonepe4Horo ceyeHns
XOO0BOro BMHTA (Mm?) L
—r—r-

- T 2 il mm\\\m\\l\n|\mnn|\nnn|\nnmm\nmmnn\n\mn\n\“n\mm\nmnmmnmm

A = — d1 AR AR BRI
4
di  : [lnametp BHyTpeHHeil pe3bbl XO4OBOTO BUHTA  (MM) OukcHpoBakHas Mnasatoujas
E : Mogynb FOHra (2,06 X10° H/mm?) onopa onopa
L : PacctosHne mexay asymsi
MOHT&)KHbIMW MOBEPXHOCTSAMM (Mm)

Puc.14 Ha B15-46 nokasbiBaeT rpaguk
0CEBOW KECTKOCTY A5 XOAOBOIo BUHTA.
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® [Ina koHdurypauum "dukcupoBaHHas onopa — (pukcupoBaHHas onopa"

A-E-L
Ks=1000-a-b

Ks npyHuMaeT camoe MeHbLLee 3Ha4eHue, a ynpyroe
CMelleHne B 0CeBOM HamnpaslieHUn — HambonbLuee

3HayeHue B NoNoXeHun g = b = %
Ke= 4A-E
1000L

Puc.15 Ha IM15-47 nokasbiBaeT rpaguk
OCEBOW KECTKOCTN AJ1si XOAOBOrO BUHTA B 9TOM
KOHdurypaumu.

e

\ll\llll\ll\llll\lllllll\lll“\l\llll!\l\ll“l

\\l\l\l\l\l\l\l\l\l\l\l\l\l\\\\
LU

i}
il

(A
il

ucupoBanHas
onopa

ucupoBanHas
onopa

10 :

8 i

T

6 4100

4 480
— 470
: 463
: 55
© 1 #50
S $45
S . #4Q
P £
S 4 $30
g $28
2 %25
. &
@ #14

S Np16

X o $125743

8 $10

6 fes

4 #6

44 \
6 8 107 2 4 6 8 10° 2 4 8 10°

PaccTosiHne Mexay ABYMsSi MOHTa)HbIMW NMOBEPXHOCTAMM (MM)

Puc.14 OceBas XeCTKOCTb XOA0BOTO BUHTA ((hyKCMpOBaHHas onopa — cBoGofHas onopa, (huKcpoBaHHas onopa — ornopa ¢ ynopom)
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Bbi6op mogenu

AHanu3s xecTkocTn

10

8 $63

6 %55

%50

4 445 $100
. %40 %80
s %36
s 2 %32 #70
I %30
= $20 $28
g 1 pI8N_ 1928
8 LS
5 6 414
[e] 4 ¢12
g
A #10
2
3 2 8
& %6
Q
X 10

8

6 =

4

6 8 10° 2 4 6 8 10° 2 4 6 8 10*

PaccrosiHune Mexay ABYMsi MOHTaXHbIMW NMOBEPXHOCTAMM (MM)

Puc.15 OceBast )ecTKoCTb XOA0BOrO BUHTa ((hUKCHPOBaHHasi ornopa — huKkcMpoBaHHas onopa)

[OceBas xecTKOCTb ramku]
OceBas XeCTKOCTb raku BapbMpyeTCs B LUIMPOKOM Avana3oHe B 3aBUCUMOCTU OT NpeaBapuTenbHO-
ro HaTdra.

® Tun 6e3 npeaBapuTENbLHOro HaTara

TeopeTunyeckasi XeCTKOCTb B OCEBOM HarnpaeneHuu, Koraa Ha oceByto Harpy3ky npuxoautcs 30% ot
HOMUWHaIbHON AVHamK4eckon rpysonoabemHocTy (Ca), pacnpenensercs Tak, kak ykasaHo B Tabnu-
Liax TeXHUYECKMX XapaKTepucTukax Ans mogenei nog cooTBETCTBYOLWMM HOMEPOM. JTO 3HaYeHue
He BKITH0YaeT XXeCTKOCTb y3MO0B, CBSA3aHHbIX C KOPMYCOM KpenneHus ranku. B uenom, Beibupante
XKeCTKOCTb NpnbnuamntensHo 80% OT ykasaHHOro B Tabnue 3HaveHust.

Korga npunoxeHHast oceBas Harpyska He paBHa 30% OT HOMWHAmbHOW AVHAMMYECKON rPy30noabeMHO-
cTu (Ca), »XecCTKOCTb paccumTbIBaETCS Mo chopmyne (39) BHU3Y.

Fa \3
K. = K( ) X0,8 ........ (39)
"~ ™o,3ca ’
Ky : OceBasi )XeCTKOCTb ramku (H/mkm)
K : BHaueHue xecTkocTU B TabnMLiax TEXHUIECKUX
XapakTepucTuK (H/Mkm)
Fa :TlpunoxeHHas oceBasi Harpyska (H)

Ca  : HomuHanbHas suHamuyeckas rpysonogbemiocts  (H)
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® Tun c npeaBapuTeNbHbIM HaTArOM

TeopeTuyeckas eCTKOCTb B OCEBOM HarnpaBneHuu, korga Ha oceByto Harpysky npuxoautcs 10%
OT HOMUWHaNbHON AnHamu4yeckow rpysonogbemMHocTu (Ca), pacnpeaensieTcs Tak, Kak ykasaHo B
Tabnuuax pasMepoB Afst Modenen nos COOTBETCTBYIOLLMM HOMEPOM. OTO 3HAYEHUE He BKIOYaeT
XECTKOCTb Y3OB, CBSI3aHHbIX C KOPMYCOM KpernneHus raiku. B uenom, Beibuparite XecTkocTb npu-
6numanTtensHo 80% OT ykaszaHHOro B Tabnuie 3Ha4YeHus.

Korga npunoxeHHbIvi npeaBapuTenbHblii HaTar He paBeH 10% OT HOMWHaNbHOW AUHAMUYECKON rpy-
3onogbeMHocTH (Ca), )xeCTKOCTb paccunTbiBaeTcsi no opmyrne (40) BHU3Y.

= K( Fa ) X0,8 ..o (40)
0,1
Ky : OceBast )XeCTKOCTb ranku (H/mkm)
K : 3HayeHue XKecTKoCcTM B Tabnmuax
TEXHUYECKNX XapaKTePUCTUK (H/mkm)

Fao : lNpunoxeHHbIi npeasaputenbHblid Hatar - (H)
Ca  : HomuHanbHas anHamudeckas rpysonogbemHocts  (H)

[OceBas xecTKOCTb ONMOPHOro NOALMUMHMKA]

>KecTkoCcTb ONOPHOro MOALUMMHUKA LLUAapUKO-BMHTOBOW Nepefavn pasnuMyaeTcs B 3aBUCMMOCTU OT
ero Tuna.

Hwxe npvBegeH pacyeT )XeCcTKOCTU TUMNOBOro paanarnbHO-YNOPHOro NOALWMNMHUKA, BbINOMHEHHbIN NO
dopmyne (41).

Ks : OceBasi )KeCTKOCTb OMOPHOrO MOALLMMHUKA

(H/mkm)

Fao : MpunoxeHHbI NnpeaBapuTenbHbIn HaTAr

OMOPHOro NOALUMMHMKA (H)
dao : OceBoe cmelleHne (MKm)
sa,= 0:45 ( Qz) T

sino. \ Da

_ Fao
Zsino.

Q  : OceBas Harpy3ka (H)
Da : [inametp wapuka B OMOPHOM NOAWMMHMKE  (MM)
o : Yron nepBoHa4anbHOro KOHTakTa

OMOPHOTO MOALLNMHKKA °)
z : Konunuectso wapukos

I'IoupoGHee XapaKkTepUCTUKN KOHKPETHOro ONMOpPHOro noawnnHUKa yTovHUTE y npon3soauTens.
[OceBaﬂ XeCTKOCTb Kopnyca Aans ravkm u KpOHLUTeVIHa OMnopHoro I'IO,qLLIVII'IHI/IKa]

YuuTblBaiiTe 3TOT NapameTp npu KOHCTPyMpoBaHWU cTaHka. CrneayeTt npedycMatpuBaTe Makcu-
MaribHY )XeCTKOCTb.
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Bbi6op mogenu

AHanu3 TO4YHOCTU NO3ULMOHUPOBaHUA

AHanus To4yHocTH NnOo3INUMNOHNPOBAHUA

anI‘-IVIHbI ﬂOFpeLIJHOCTEﬁ B TOYHOCTU NO3NLMNOHUNPOBaHUA

K npuyrHam, BbI3blBAKOLWMM MOTPELHOCTY B TOYHOCTM MO3ULMOHMPOBAHNS, OTHOCAT HapyLIeHust
TOYHOCTM yrna noabeMa peabObl, 0CEBOro 3a30pa U OCEBOW XKECTKOCTU CUCTEMbI BUHTOBOM Noaauu.
Takke BaXxHOe 3Ha4YeHVe MMEIOT TemnepaTtypHas AedopMauus n3-3a Harpesa v U3MeHeH1e opueH-
TaUWKU CUCTEMbI HaMPaBSAOLLMX BO BPEMS NEPEMEeLLEeHUs!.

AHanu3 ToYHOCTHU yrna noabemMa pe3bobl

Heobxoanmo nogobpaTb COOTBETCTBYHOLLMIA KNACC TOYHOCTYU LLAPVKO-BUHTOBOW Nepeaayn, yaoBneT-
BOpSAOLWMI TpeboBaHMAM BbIOpaHHOW TOMHOCTU MO3MLMOHMPOBAHUS, BOCNOMb30BaBLUNCH XapaKTe-
puctukamu B (Tabnuual Ha EM15-12). Ta6nuua23 Ha B15-50 nokasbiBaeT npumepHble
BapuaHTbl BbibOpa Knacca TOYHOCTM B 3aBUCUMOCTH OT Ha3Ha4yeHus obopyaoBaHus.

AHanus oceBoro 3asopa

OceBoii 3a30p He BNUSIET HA TOYHOCTb MO3NLMOHUPOBaHUSI MPU OAHOCTOPOHHEW nofjade. Tem He Me-
Hee, OH CTaHeT NPUYMHON NOSsIBIIEHNS NodTa, eCrn HanpasneHVe NoAaYYN UMK NPUIOXEHNS 0CEBO
Harpysku nameHuTcst Ha obpaTtHoe. Bbibepute oceBoli 3a3op, oTBevatoLLuii TpeboBaHusIM No nodTy
13 Tabnrua10 n Tabnvua13 Ha 315-19.
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Tabnuua23 MNpumMepHbI BbIGOP Knacca TOYHOCTH B 3aBUCUMOCTYW OT HasHadYeHust 06opyaoBaHust

Knacc TouHocTH

O6nacTi npuMeHeHns Ban
CO C1 C2 C3 C5 Cc7 C8 | C10
TokapHbI CTaHOK X e e e e
z (K
O6pabaTbiBaoLwuii LEHTP XY ® o L
z o () [ J
. . XY o [ J
BEPUIbHbI CTAHOK
z ® [ ]
KoopanHaTHO-pacTo4HO XY ® | o
cTaHok Z ° °
X o [ J
> MnockowwnundoBanbHbIi
= ® Y oo oo
= cTaHoK
© z o [ ] [ J [ J
s
E KpyrnownudosanbHbIi X ® ® ®
g CTaHOK z o o | @
OnEeKTPOIPO3NOHHBIN XY o o [ )
cTaHoK z ° ° ° °
OneKTPO3PO3NOHHI XY [ ) [ J [
CTaHOK a o o o )
CTaHoK Ans Hapesku
MPOBOSIOKY uv [ ] [ ) [ J
[biponpobureHoii npecc XY [ o [ ]
JlazepHbIi cTaHOK X . . =
z o o [ J
[epeBoobpabaTbliBatoLLmii CTaHOK [ J [ J [ J (J
CTaHoK 06LLEero HasHaueHwsi, cneLuanbHbIi CTaHOK [ ] [ ] [ ] [ ] [ )
S |PaBotatoLumil B iekapToBoi C6opka o o [ ] o
% . cucTeMe KoopanHaT Opyrie o ™Y ° ™Y
E O
2 L§_ BepTukansHo- CGopka [ J @ o
z COYNIEHEHHBIN THN [pyrve [ (]
(=% ~ ~
= | PaBoTarolupit B LUNMHAPUYECKON CUCTEME KOOPAVHAT [ ) o [ ]
£ O6opynoBaHue ans dotonutorpagum [ ] [ ]
D ~
g § CTaHOK ANsi XMMUYECKoii 06paboTku [ } @ o [ ) o [ )
= ~
S & | YCTPOWMCTBO AMst MOHTaXa AMeKTPOMPOBOAKM o [
=
g g 30HA0BbI U3MEPUTENb [ ] [ ) [ ) o
>
& 5 | CBepnunbHbIii CTAHOK AMs NeyaTHbIX nnat [ ] [ ) [ ] (] [ ]
@©
& | YetpoiicTeo Ans MOHTaXE 3MEKTPOHHBIX KOMMOHEHTOB [ ) o o o
TpPexKoopaAYHATHbIE M3MEPUTENbHBIE MALLMHBI o o [ J
CTaHok Ansi 06paboTky M306pakeHNit [ ) [ J [
CTaHOK ANsl NUTbS NOA, AABIEHNEM [ ] [ ) [ )
OdbucHoe oBopyaoBaHm1e o [ (] (J
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Bbi6op mogenu

AHanu3 TO4YHOCTU NO3ULMOHUPOBaHUA

AHanus oceBoOro 3asopa B cucTemMe BUHTOBOM noga4vun

Ha xogoBom BWHTE, B OTnu4ne ot Opyrnux ysnoe B cucteme BMHTOBOW MoAayn, 3Ha4yeHue oceBown
KECTKOCTU KonebrneTtcs B 3aBUCUMOCTU OT €ro MornoXeHus npu coeepLleHun xoga. anI BbICOKOWN
OCEBOW XXECTKOCTU, Takoe ee U3MEHEHME Ha XOOO0BOM BMHTE BIUSIET HA TOYHOCTb no3vunoHnpoBa-
Husi. CooTBETCTBEHHO, HEOBXOANMO Y4YUTbIBATb XECTKOCTb CUCTEMbI BWHTOBOW nogauu (15-

45 ro [¥15-48).

Mpumep: MorpewHoCcTb NO3NLMOHUPOBAHUS, Bbi3BaHHAsA OCEBOW XXECTKOCTbI0 CUCTEMbl BUHTOBOW
nogayv npv BepTUKanbHOM NnepemMeLleHnm

1000 H

1

500H | '

[YcnoBus]

MepeHocumas macca: 1 000 H; macca ctona: 500 H

VMcnonb3yemas Lapuko-BMHTOBast nepegada: mogenb BNF2512-2,5 (anamertp pe3bbbl no Bnagu-
Ham xopoBoro BuHTa dqi = 21,9 Mm)

[OnuHa xopa: 600 mm (L=100 mm — 700 Mm)

Cnocob ycTaHOBKM XOO0BOrO BUHTA: (hUKCMpOBaHHas oriopa — ornopa C ynopom

[AHanu3s]

PasHuua B oceBon xectkoctn mexagy L =100 m n L = 700 M OTHOCUTCSH TOMbKO K OCEBOM XECTKOCTU
XOO0BOrO BUHTA.

TeMm cambIM, NOrPELLHOCTb NO3ULIMOHMPOBAHMS, BbI3BAHHAs OCEBOW XXECTKOCTbIO CUCTEMbI BUHTOBOM
NoAayn, paBHAETCS pasHuLe OCEBOro CMeLLeHnst XogoBoro BuHTa mexay L= 100 mm n L = 700 mm.
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[OceBas xecTkocTb xogoBoro BuHTa (cm. B115-45 1 115-46)]

Ke= A*E _ 3765X2,06x10° _ 77,6 X10°

1000L 1000 X L L
N ST SP P 2
A= di= =X 21,9°= 376 5mm

E =2,06 X 10° H/mM®
(1) Mpu L = 100 Mm

3
Ksr = L1.8 X 10"~ 776 Himkm
100

(2) Mpu L = 700 Mm

3
Ks: = 106 X107 = 144 Hjmkm
700

[OceBoe cmelleHMe, BbI3BaHHOE OCEBOW XECTKOCTLIO XOA40BOro BMHTA]
(1) Mpn L =100 mm

&= Fa = 1000+500 - 4 gy

Ks1 776
(2) Mpu L =700 mm
S0 = Fa _ 1000+500 _ 13,5MKM

Ksz 111

[MorpewHOCTb NO3ULMOHUPOBaHWSI, BbI3BaHHasi OCEBOM XKECTKOCTLI CUCTEMbI BUHTOBOW nogayu]
To4yHOCTb NO3MLMOHMPOBaHNA=8:-8.=1,9-13,5

=-11,6MKM
Takum 06pa3oM, NOrpeLHOCTb NO3ULMOHNPOBAHNS, Bbi3BaHHAs OCEBOW >XECTKOCTbIO CUCTEMbI BUH-
TOBOW nogayn, coctasuT 11,6 MKM.
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Bbi6op mogenu

AHanu3 TO4YHOCTU NO3ULMOHUPOBaHUA

AHanus TemnepaTypHou aedopmalmm u3-3a BblaesieHus Tenna

[Mpn noBbIlWeHUn TemnepaTypbl XOA0BOMO BUHTA B XOA4E 3KCnyatauumn, ero AnvMHa yBenuyvBaeTcs
13-3a HarpeBa, YTO BefEeT K CHMXKEHMIO TOYHOCTH NMO3NLIMOHMPOBaHKSA. PaclumpeHune u cxatune xono-
BOTO BMHTa paccuntbiBaeTcs no hopmyne (42) BHU3Y.

Al =pXAtX{ ... (42)

Al : OceBoe paclumpeHue/cxaTie XoqoBoro BUHTa (Mm)
p : KoadhbcpmumeHT Tennosoro pacwmpenus (12X 10°%/°C)
At : VIameHeHue TemnepaTypbl XO4OBOrO BUHTA (°C)
4 : OdhdbekTnBHas onnHa pesbbbl (Mm)

Takum obpasom, ecrnv TemnepaTtypa Xo4oBOro BUHTA BbipacTeT Ha 1°C, ero AnuHa yBenuyuTCst Ha
12 MKM Ha Kaxabln MeTp AnuHbl. CnegoBaTtenbHO, Yem 6ornblue CKOPOCTb NePEMELLEHUST LLAPUKO-
BUHTOBOW nepegayun, Tem Gonblue Bblgensetcs Tenna. [1oatomy, no mepe pocTta TemnepaTypbl
nagaeT TOYHOCTb MO3MLMOHMPOBaHUsi. COOTBETCTBEHHO, ecnn TpebyeTcs NoBbIlLEHHAst TOYHOCTb,
HeobXxoAMMO NpeayCcMOTPETb MepbI Mo NPefoTBPALLEHMIO pocTa TeMNepaTypbl.

[MepbI no npeaoTBpalleH1io pocTa TeMmnepaTypbi]

® YMeHblUeHWe TennoBblgeNneHus 4o MMHUMyMa

e YMeHbLUeHVe NpeaBapuTENbHONO HaTAra Ha LWapyKo-BUHTOBOW Nepefaye 1 Ha ONMopHOM MOALLMM-
HUKe.

e YBenu4yeHue Lara Lapuko-BUHTOBOW Nepeaayvn 1 CHUXEHUE YacToTbl BPALLEHUS.

e Moabop cooTBetcTaytoLel cmasku. (CM. "Akceccyapbl Ansi cmasku” Ha [324-2.)

o OxnaxpaeHvie nepumeTpa X0A0BOro BUHTa Bo3gyxom unu COX.

©® HeponyuieHne BNAHMA pocTa TemnepaTypbl OT BblAeneHus Tenna

e YCTaHOBKa 3TaNlOHHOM AMUHbI XO4a B LLUAPUKO-BUHTOBOW Mepeaayy B oTpuuaTtenbHoe 3agaHHoe
3HaveHune.
B obliem cnyyae yctaHaBnuBanTe 3TanoHHyl ANWHY XOAa B oTpuuaTtenbHoe 3aJaHHoe 3Hauye-
HWe, UCXOAS U3 pocTa TemnepaTypbl OT Harpesa B 2°C ... 5°C.
(-0,02 MM ... -0,06 mm/m)

e Co3faHve npeaBapuTeENbHOrO HaTara Ha Bany BuHTa. (CM. Puc.10 koHcTpykumun Ha E15-

29)
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AHanus nameHeHus OpUveHTauuu npuv nepemMeLlieHnmn

ToyHOCTb yrna nogbema pesbbbl B LWAPUKO-BUHTOBOW Nepeaaye paBHa TOYHOCTM MO3ULIMOHMPOBa-
HUsi LUeHTpa Bana B Heil. OBbIYHO TOuKa, B KOTOPOW TpebyeTcss MakcumanbHasi TOYHOCTb NO3nLm-
OHVPOBAHWS, MEHSIETCS B 3aBUCHMOCTU OT MOMOXEHUS LieHTpa LWapuKo-BUHTOBOW nepeaayn u ot
HanpasrneHusi (ropu3oHTanbHOro UNK BepTMKarnbHOro). Takum o6pasoM, n3MeHeHne opueHTaumMm Bo
BpeMsi NepemMeLLeHns BNUSET Ha TOYHOCTb MO3ULIMOHNPOBAHWSI.

BakHeWLMM napaMeTpom B U3MEHEHWUN OPUEHTALMU, BIMSIOLLMM HA TOYHOCTb MO3ULIMOHMPOBaHWS,
AIBMSIETCS Yron HaKnoHa, eCnvi U3MEHEHUE MMEET MECTO MO LEHTPY LIaPUKO-BUHTOBOW Nepeaayn u B
BEPTMKaNbHON NIIOCKOCTU, 1 Yromn KpeHa — ecrnivi U3MeHeHUe NPpoUCXOANT ropU30OHTarbHO.
CoO0TBETCTBEHHO, HEOBXOANMO aHanNM3NPOBaTh N3MEHEHNE OpUEHTALMK (TOYHOCTb MO Yy HakIo-
Ha, KpeHa U T. [i.) BO BPEMS NepeMELLEHNS, OCHOBBIBAsICb HA PACCTOSIHUM OT LIEHTPA LLIAPUKO-BUHTO-
BOW Nepefayn 40 TOYKW, B KOTOPOW TpebyeTcs MakcymaribHasi TO4HOCTb NO3ULIMOHUPOBAHMSI.
[MorpelHOCTb NO3MLIMOHMPOBAHNS, BbI3BaHHAs yriamu HakrnoHa U KpeHa, paccymTbiBaeTCs Mo npu-
BeeHHOW Hke dopmyrne (43).

A= {Xsinf...... (43)

A : To4HOCTb NO3NLIMOHNPOBAHWS MO YITy HaKMoHa (Unu kpeHa) (Mm)
¢ : BepTuarbHoe (1 FOpUOHTANIbHOE) PACCTORHME OT LIEHTPA LUapyKO-BUHTOBOV niepegaw  (MM) (cM. Puic.16)
6 : Yron HaknoHa (Mnu Kpexa) ©)

|
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Bbi6op mogenu

AHanu3 kpyTsLero MOMeHTa

AHanus KpyTAlwero MOMeHTa

KpyTawumin MomeHT, Tpebytowwmics ans npeobpasoBaHus BpaLLaTenbHOro ABVKEHUS LAapUKO-BUHTO-
BOW nepefayn B NpAMONUHENHOE ABWXKEHWe, paccymTbiBaeTcs no gopmyrne (44) BHA3Y.

[Mpu paBHOMepHOM ABUXeHUU]
(T +T+Ts)A...... (44)

Te  : KpyTswwit MomeHT, Tpebyemblil npu paBHOMEPHOM ABkeHn  (H-Mm)
T+ : MomeHT cun TpeHust nof BO3AeiCTBIEM BHeLLHel Harpyskn  (H-mm)
T2 = KpyTsiwwit MOMEHT NPE/1BADUTENbHOTO HaTsira B LUapyko-BuHTOBOM nepetase  (H-mm)
T+ :[lpyron kpyTALWMNA MOMEHT (H-mm)
(MOMEHT cun TPeHWs ONOPHOIO MOALLUMHMKA U MaCIITHOTO YMIOTHEHNS)
A : MNepepartoyHoe oTHOLLEHNE

[Mpwn yckopeHuu]
Tk=Te+Ts ........ (45)

T« : KpyTawwmin MomeHT, Tpebyembiii npu yckopeHnn  (H-mm)
Tz : KpyTSLWMIN MOMEHT NpU YyCKOPEHUH (H-mm)

[Mpu TopmoxxeHMuU]
Te=Te-Ts ......... (46)

Ty @ KpyTsawwmin momeHT, Tpebyembiii npu TopMoxeHun (H-mm)

MomeHT cun TPpeHuda non BO34eMCTBMEM BHELLUHEN Harpy3kKu

M3 uncna 3akpyumBatoLLyx cusl, koTopble TpebytoTes Ans paboThl Waprko-BUHTOBOW Nepeaayu, Kpy-
TALMIA MOMEHT AN BHELUHEN HArpysku (CONPOTMBIEHNS TPEHUIO NOBEPXHOCTY HanpaBnsitoLLen unm
Harpy3ku N3BHe) paccunTbiBaeTcs no copmyne (47) BHU3Y.

. eheadau BegoLHug-oxude]

T,=FaPh @7

27 - n
T+ : MomeHT cun TpeHus nof BO3AECTBIEM BHELLHel Harpy3kn — (H-mm)
Fa :TllpunoxeHHas Harpyska (H)

Ph  : LUar pe3bBbl Xo[oBOro BUHTa LLapHKO-BUHTOBO nepeaayn (Mm)
n : KNA wapwko-suHToBOM Nepegayn (0,9 ... 0,95)

TR E¥15-55



511RU

KpyTsAwmit MOMeHT nog Bo3AeiCTBMEM NpeaBapUTeNbHONO HATAra B LWapPMKO-BUHTOBON Nepeaaye

YT00bl 03HAKOMUTLCS C XapakTepucTUkaMn NpeaBapuUTENbHOrO HaTsara B LUAPUKO-BUHTOBON nepe-
fave, cM. "KpyTsimii MOMeHT npeasapuTeribHoro Hatsra" Ha [15-22.
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Bbi6op mogenu

AHanu3 kpyTsLero MOMeHTa

KpyTAWwmnn MOMeHT, TpebyeMbI NPy YCKOPEHUU

T:=J X' X10° ... (48)

Tz : KpyTawwn momeHT npu yckopennn  (H-mm)

J : IHepLMOHHBI MOMEHT (krem?)

® :Yrnosoe yckopeHue (pag/c?)
Ph \’

Jem || A 10"+ s+ A"+ Ja A"+ Js
2n

M : MNepeHocumas macca (kr)

Ph: llar pe3s6bl Xo50BOr0 BMHTa Wapuko-BUKTOBOM nepeasn  (MM)

Js  : VIHepuMOHHbIA MOMEHT XOA0BOrO BUHTA  (KreM?)

(nokasaHo B Tabnuuax TEXHUYECKNX XapaKTePUCTUK AN MOAENN C COOTBETCTBYIOLLM HOMEPOM)
A : MNepepaTtoyHoe OTHOLLEHNE

Ja : VIHEpUMOHHDI MOMEHT Ha LUECTEPHSX U T. ., YCTAHOBMEHHbBIX HAa CTOPOHE XO4OBOrO BUHTA  (KreM?)
Js : VIHEPUVMOHHBI MOMEHT Ha LLUECTEPHSIX U T.A., YCTAHOBIIEHHbIX HA CTOPOHE anekTpoasuratens d
(krem?)

o' = 21 *Hm

60t
Hwm : OBopoTbl ABUraTens B MUHYTY (MuH™)
t : Bpems yckopenus (c)

[CM.] IHEPLMOHHbBIA MOMEHT NS LMnuHApa

_m-D’
8+10°
J . IHepLUMOHHbBI MOMEHT (krem?)
M : Macca unnuHgpa (kr)
D : HapyHbIl guametp Xo4oBoro BUHTa  (MM)
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OnpeneneHne NPOYHOCTU KOHLOB Bana LiapuKo-BMHTOBOW nepegaym

Korga KpyTsiLuMii MOMEHT nepeAaeTcsl Ha Bar LWapuKo-BMHTOBOW nepefayn, CreayeT yuutbiBaTh
MPOYHOCTb XOA0BOrO BUHTA, MOCKOMbKY Ha HEro AEWCTBYIOT Kak CKpyYuBatolwme, Tak v usrnbarolime
Harpysku.

[XopoBoit BUHT Nog BO3AeWCTBUMEM CKpYUYMBaloLWen Harpy3ku]
Korga Ha koHel, Barna LuapvKo-BUHTOBOW Nepefayy OeCTBYET CKpyyuBatoLlasl Harpyska, ans pac-
yeTa AvameTpa TopLa Xo04oBOro BUHTa Ucnonb3yetcs chopmyna (49).

T T: cKpy4YmBatoLLMA MOMEHT
T=TZ v Ze=— ... (49) P
Ta
T : MakcumanbHbI KpyTAWwmMin MoMeHT — (H-MMm) T
T. :[lonyctumoe HanpsKeHWs CKpydmBaHus <
Ha Bany BuMHTa (49 H/mm?)
Ze  : KoadhduumeHT nonepeyHoro ceyeHns  (Mm®)
.d°
Zp = _n°a
16

[Ban BuHTa nop Bo3aencTBuEM U3rnbaroLlen Harpy3sku]
Korga Ha koHel, Bana LwapuKo-BUHTOBOW nepeaayn AecTByeT usrmbatolas Harpyska, Ansa pacyeTta
OmameTpa TopLa Xo4oBOro BUHTa ucnonbayetcsa hopmyna (50).

M
M=ocZ n Z=—— ... (50)
o M: Usrubatowmin MOMeHT
M : MakcumanbHblit u3rnbatoLmit MoMeHT  (H-mm)
c : fonycTnmoe narnbatoLee HanpspkeHve M
Ha Bany BUHTa (98 H/mm?) 2
z : KoacbpuumeHT nonepeyHoro ceveHmns  (Mm®)
7= T d’
32
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Bbi6op mogenu

AHanu3 kpyTsLero MOMeHTa

[Ecnu Ban ucnbITbiBaeT Kak CKpy4MBatoLwme, Tak U usrmdarowime Harpysku]

Korga Ha koHel, Bana o4HOBPEMEHHO AENCTBYIOT Kak CKpyumBatoLme, Tak u uarnbatoLmne Harpysku,
pacyeT AMameTpa XO40BOro BUHTA BbIMOMHAETCSA OTAEMNbHO AN KaXOOW U3 HUX C Y4ETOM COOTBET-
cTeytoLero nsrnbatowero momeHta (Me) n ckpyumsatowiero momenta (Te). [lanee, paccuutbiBaeTcs
TOMLLMHA XO40BOIO BMHTA M UCMOMNb3yeTcs Hanborbluee 13 NMOoyYeHHbIX 3Ha4YEeHUN.

OKBUBaNeHTHbIA U3rMbéaroLwmm MOMeHT

BT s ()

Me=cZ

OKBUBaNEHTHbIN CKPYUYMBalOLWNA MOMEHT

T =\/F.._-|-z =™ .wz

Te=Tta* Zp
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AHanus n PUBOAOHOIO JrieKTpoaBuUrartens

Mpu BbIGOPE 3MekTponpMBoAa ANs BpalLEeHUs LIAapUKO-BUHTOBOW Nepefayun oGbl4HO CreayeT yyu-
TbIBaTb YaCTOTY BPALLEHNUS, KPYTALLUA MOMEHT Y MUHUMAIIbHOE 3HaYeHVe nojayu.

anI uncnonb3oBaHUU cepBoaBUratens

[YacToTa BpaweHus]
Tpebyemas 4yacToTa BpalleHusi anekTpoaBuratens paccuntbiBaetca no dopmyne (51) Ha ocHoBe
CKOPOCTM MoAayy, Liara LapuKo-BUHTOBOW nepeaayun 1 nepeaTovyHoro OTHOLLEHUS.

=V X1000x 60 , 1

......... (51)

N Ph A

Nwv  : Tpebyemas yactoTa BpalleHus anekTpoasuratens (MuH™")
V  : CkopocTb noga4u (m/c)

Ph : lar pess6bl xor080ro BHTA LLapuKo-BUHTOBO/ nepedasn  (MM)

A : MNepegaToyHoe OTHOLLEHWEe

HomunHanbHasi YacToTa BpalleHus anekTpoaBuraTens OOMKHA OblTb HE MEeHbLle pacCYMTaHHOro
3Ha4yeHns (Nw), ykasaHHOro BbiLLE.

Nu=Nr

Nr  : HomuHanbH