3. PacueT oTKpbITbIX 3y6uaTbiX nepepau
3.1. PacueT OTKpbITbIX LWIMHAPUYECKUX nepeaay

OTKpbITble UMAMHAPUMYECKME Mepefayn MNPUMEHSIIOT B Kade-
CTBE TMXOXOAHLIX Mepeday B npueoge. [is HUX CBOMCTBEHHbI Masible
OKPY>XHbl€ CKOPOCTM Konec V < 2 M/C W, KaK CNeACTBUE, CPAaBHUTETb-
HO 6onblume rabaputbl. Koneca BbINONHAIOT MpsiMO3ybbiMu. W3-3a
OTCYTCTBMS 3alUMTbl U MOBbILEHHOro M3Hoca 3ybbeB OTKpbITbIE Mnepe-
Jayu cuutaloT npupabaTbiBaloWMMUCS.

3.1.1 OCHOBHbIM KOHCTPYKTOPCKMM pacyeTOM OTKPbITbIX nepe-
Jay SBNSIETC MPOEKTUPOBOYHBIN pacyeT 3y6beB Ha BLIHOCIMBOCTb
npu m3rnbe, KOTOPbIM, C LENblo YNpPOLLEHUs, MPOBOAST TOMbKO ANS
3ybbeB wecTepHn 1 nepegaun.

McxoaHble aaHHbIe Ans pacyeTa:

nl n n2 — YacCToTbl BpalleHnsa WecTeEPHN N Koneca, 06/MuH;

T, n T, - BpalLatolLme MOMeHTBI Ha Banax konec, H-M;

U — nepeaaTovyHOE YMCo Nepenayn.

MNepeuncneHHble napaMeTpbl onpeaensioT Ha 6onee paHHeM 3Tane —
npy KNHEMAaTUYECKOM M 3HEPreTUYECKOM pacyeTe NpuBoAa B LIENOM.

PekoMeHAyeTCs cneayowmii NopsaoK AENCTBUIA:

BoibupaioT MaTepuan no Tabn. 3. [na OTKpbITbIX Mepegay
NPUMEHSOT AeleBble Mapkn ctanu tuna 40, 45, 3571, 4511, v gp.,
Jonyckatowme OT/IMBKY 3aroToBOK Kosec 60nblmnx anameTpoB. Takxke
npuMeHsoT vyryHsl CH 15, CY 19, CY 30, CY 35. JluTble cTanbHble
Koneca MMerT MeHbluMe rabaputbl MO CPaBHEHWUIO C YYTYHHbIMU, WX
noaBepraloT NPenMyLLECTBEHHO HOpManu3aumMn Unn ynydweHno. Teep-
JOCTb WecTepHu BbibupatoT Ha 20...30 HB Bbilwe TBEpAOCTM Koneca.

Ha3HauvaloT umncno 3ybbes lwectepHn Z, = 20...30 u onpene-
nAT uncno 3ybbes Koneca Z, = U Z;, OKpYr/ifg A0 LIESIOro 3HaueHus.

Mocne 3Toro onpeaensioT dakTuueckoe (OKOHYATENbHOE) 3HaYeHue
nepefaToyHOro Yncna:

86



3 Pacdem omkpoimox 3yddameix nepedad
3.1 Pacdem omKkpolmod yuAuHpu4eckoud nepedadu

(Xoms 6 paccmampubaemom 3a0aHuu  OMKpOIMAas
nepedada AOATEMEST KOHUHECKOU, npuBedem JonOAHUMENbHBIL
NPUMED PACHEMA YUAUHOPUHECKOU OMKpBIMOG nepedadu, He

UBMEHSA PESYALMAMOE KUHEMAMUHECKOZO pacdema npuboda)

3.1.1 ITpoekmupobounblid pacdem 3ydeel wecmepru Ha

boirocAubocme npu uszude

Ucxodrere darHole:
ng = 60,21 od/Mur, nz = 30,03 00/ MuH;
71 = 7056 Hm, T2 = 1330 Hm, u =2,005.
TTo madn. 3 g wecmepru Bbldupaem cmare 40
YAYNUEHHYFO. Cpednas nobepxrocmHas mbBepdocme 3ydbel
Hi = (192+228)/2 ~ 210 HB;
A koreca Bodupaem cmane 35/ yAYIueHHYro. CPEIHAT
nobepxrocmras mbepdocme 3ydbed
He = (163+207)/2 ~ 185 HPB.
TTpedenor mekyqecmu u nposHocmu mamepuarol korec:
O =400 M/Ta; Ow1=700 Mlla; 0:2=270 M[Ta; Oy =490 M/la

HasHadaem qucro 3yoeel wecmepHu z; = 24. Yucno

3ydeel koreca

ZaTU 21, Z3=2,005 24 = 48,12 ~ 48.
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_ 4
2,

u

Haxoaat ponyckaemoe HanpsbkeHue marmba ans 3ybbes Le-
CTEPHU MO NpUBAMXEHHOW (hopmyne

[6F1]1=0,4 6k |im:

rae O |im— NPeaen BbIHOC/IMBOCTH 3ybbeB npu usrnbe, Tabn. 5.
Mo Tabn. 11 onpepensior koapduumeHTsl Ye; M Yeo dopMmbl

3yObEeB LIECTEPHM W KOJeca B 3aBMCUMOCTM OT uncen 3ybbeB 7; U Zo.

C y4yeToM pacnofioXeHus Kofec nepedavynm OTHOCUTESIbHO
ornop BbIGUPAIOT 3HaYeHNe KO3PPUUMEHTA ), LWMPUHBI Kosleca Mo
MEXO0CEBOMY PacCTOSHMIO:

- NpY CUMMETPUYHOM PaCMoONIOXKEHUN - 0,315; 0,4; 0,5;
- MpU HECUMMETPUYHOM pacnonoxenun — 0,25; 0,315; 0,4;
- MPU KOHCONbHOM PacnofOXeHUn - 0,2; 0,25.

BblumcnsioT Koa®UUMEHT Wiy LUMPUHBI KOMIECA MO AMAMETpy
LIeCTepHU:
Wpd =0.5ypa(U+1).
Haxoaat koadduumeHT KFB , YYMTbIBAKOWMIN HepaBHOMEp-

HOCTb pacrnpefeneHnsl Harpyskv Mo wupuHe BeHua. C 3TOW Lenbio Mo
puc. 11 cneapyeT BbIGpaTh TMMOBOWN BapMaHT PacnosioXeHNUs KOec ne-
pefayn OTHOCUTENLHO OMop, Havbonee 6AM3KUIA paccMaTpUBaeMoMy
cnyyaro (CUMMETPUYHBIN, HECMMMETPUYHDBIN, KOHCOJbHLIA), 3aTeM Mo

rpacmKky Ha puc. 12 onpegenuTb 3Ha4YeHne KFB .

OI'Ipe.D,EJ'IFHOT MoAynb nepefayn:

TR Keg

2 I
T ypglog]

rae BcriomMoraTenbHbIi koadduumneHt K, = 14.

(22)
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Pakmudeckoe nepedamosHoe JUcAo

u=22; u—4g = 2,000,
Tz 24 7T

Aonyckaemoe HanpaxKeHue useuda

[0r1] = O% OF fns
2de npeden BoiHocaubocmu (mada. 5)

orym= L, 75 -HBy  Orpm= 21,75 210 = 367,5 M/la.
[0r1] = O 367,5 = 14 7,0 M/Ta.

Kosgpgbuyuermeor gpopmeor 3ydoel (mada. 11)
Yer = 3,94, Y = 3,66

Kosgbghuyuerm wupuror koreca no mexocebomy pac-
CMOSHUFD (NPU KOHCOABHOM PACNONOKEHUU KOAEL) Wi = O,25.

KosghgpuyueHm wupurol Koreca no Juamempy we -
cmepHu

Wy =OS Wy, (U+1);
W, =05 O25 (2,000 + 1) = 0,375,

TTo puc. 11 Bbldupaem KOHCONbHYrO cXemMy Ly, NOCKOALKY
NOTUUNHUKU CKOALXKEHUS, KOMOPBIE NPEINONAZAEMCES YCIMA ~
HOBume Ha Barol omkpbimod nepedadu, no Bocnpusmuro ne -
PEKOCA OAUXKE NOIKOIIM K NOUUNHUKAM poruKkoBozo muna.

Kosggpguyuerm Kgz KOHYeHMpayuu Hazpysku npu u3-

eude onpedessem no puc. 12.
ITpudrusumenoro, Ke; = 1,18.
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Puc. 11. TunoBble CXeMbl PacroioXEHNS KOIEC OTHOCUTENBHO OMNop

K‘pﬁ 1,
1,9 /
1,8 /

1
1,7 Ih

16 / pu/ii

15 / // v w

1,4 7 =

13 // /

1,2 -

11 // ///1
Wy zz=

L~ Vi
1

AN

\\\\\\

1,0
o 02040608 10 1,2 14 1,6 1,8 Yy,
Mpu HB, < 350

Puc. 12

MonyyeHHOe 3HAYeEHWE MOAYyNs OKPYrAAalT A0 GanKailero
6onbLlero cornacHo craHgapty (Tabn. 10).
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Haxodum modyne nepedadu

m=za’ 72 Y Kep ;
Zﬁ l//éd[o-/—‘lj

5| 7056 3,94 1,18
m = 14 = 6,569 mm.
(24) 0,375 1470

TToAyHeHHOE 3HAYEHUE OKPYeATEM do JoAbwuezo cmaH -

dapmHozo (mada. 10):
m = 7 MM.

3.2.2 OcHobHble pasmepel kKorec

Aeaumenvrore duamempeor

d;=mz,;  dr=mzy
d;=7 24 = 168 MM, dr=7 48 = 336 MM.

Mexoceboe paccmosrHue
a,+d, 168+336
ﬂW:7 S ﬂW:T =252 mm.

LUWupuHa 3yddamozo GeHya koreca

br=w,,dy 670,375 168 = 63 mm.
Wupura 3yddamozo BeHua wecmepHu
b,=71 mm.

SHaderus by u bz coznacobarbr ¢ padom Ra40O (madn. I73).

Boicomer o060k u HoxXex 3ydvel
ha =m;  hp= 1,25 m;
ha = 7 MM, Hr= 2,25 -7 = 8,75 MM.
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3.1.2 OnpenensitoT OCHOBHbIE pa3Mepbl NPAMO3y6oi napsbi:
- IMaMeTpbl AENUTENbHBIX OKPY)XHOCTEN LLIECTEPHM U KOJECa

dy=mz; dy,=mzy;

MeX0oCeBoe pacCTodaHune
_ Gy +dy
w = ’
2

LUIMPpUHA 3yBYaToro BeHUa Koneca

by =Wpg dy;
- lWMpKuHa 3ybyaToro BeHUa LWeCTepHU

by =b, +(5...10) mm;

BbICOTbI FOJIOBOK M HOXEK 3y6beB
h,=m; h; =125m;
- IMAMETPbI OKPYXKHOCTEN BEPLUNH 3y6beB
dy=d;+2h,; dg,=d,+2h,;
- IaMETPbI OKPYXKHOCTEM BrnaamH
dfy=d;—2h¢; ds,=d,—2h;.

Mocne onpeaenexusi wWnpuHbl konec by, u by paHHbIe pasme-
pbl OKPYI/ISKOT NO CTaHAapTHoOMyY pagy Ra40 (tabn. M3).

Mo pe3ynbTaTaM pacyeToOB 3amnosHAT TabnnyHyo Gopmy:

Koneco Q.| m, | B, u A b, | d, | da|ds.f v,
mv | MM | rpaa MM | MM |y | omm | MC

1 (w)

2 (k)
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V=——, V=
30-10°(u+1) 30-10° (2,000 +1)

Auamempel okpyxHocmed Bepuiur 3ydeel
Ay =d+20,;  dp=d+2h,;
dyy= 168 +2 -7 = 182 mMm;
d,p=336 +2 -7 = 350 mm.
Auamemper okpyxrocmed bnadur
Ay =dy-2he;  dp=ds-2he
dp= 168 -2 8,75 = 150,5 MM,
dp=336 -2 8,75 = 318,5 MM.
OKpyXHas cKopocme

TTA, Ny _ 3,14 - 252 60,21

=0,5293 M/c.

Pesyromamel pacdemol 3anocum 8 madauyy:

aW pl m y) B 2 b p] d ) da ) d f 2 V y
Koneco u 7
MM | MM | epad MM | MM | um | pm | Me
Z () 24 | 72 | 168 | 182 |150,5]
252 | 7 o 2 0,529
2 (k) 48 | 63 | 336 | 350 |318,9]

3.1.3 Cuner 8 3ayenteHuu

OKpyXHasd cura
27056

10°= 8400 H.
168 400 H.

PaduarbHasd cura
F=Ftga  F=8400 tg20° = 3057 H.

Ocebas cuna 6 npamosydom 3auenseHuu pabra HyAro.
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B cTtonbue B CTaBAT 3Ha4deHune 0, NOCKOJIbKY nepeaada I'IpFIMO3Y6aFI.
OKDY)KHYIO CKOPOCTb BbIHYMUCNAIOT NO q)opMyne
Tcawnl
V= 3,
30-10%(u +1)

3.1.3 HaxoasaT cunbl, AEMCTBYIOIME B NPAMO3Y6OM 3aLEmnIEHUN:
- OKpY>Hasl cuna

F = 21103,
dy
- paananbHaga cuna
F. =Rtga,

roe o =20° — yron 3auensieHus;
- 0ceBasl cuna B NpsiMO3yboM 3aLensieHMn OTCYTCTBYET, T. €.

F, =0.

3HauyeHns CMI B 3aLenieHnn 3aHOCAT B (hopMmy:

Koneco F ., H F . H Fy, H

1 (w)
2 (K)

HaliieHHble napaMeTpbl Nepefayn HocAT MpeaBapuUTENbHbIN
XapakTep, ANs OKOHYATENbHOrO WX MPUHATUA HEOBXOAMMO MPOBECTM
NPOBEPOYHbIE pacYeTbl 3y6bEB: pacyeT Ha YCTANOCTHYIO MPOYHOCTb
npy M3rnbe n pacyeT Ha NPOYHOCTb NpY AEUCTBUM NMKOBOW Harpysku,
LieNbi0 KOTOPOro ABNSAETCA NpeaynpeXxaeHue NosiBNEHNsS OCTAaTOUHOM
aecopMaLMM UM XPYNKOro usrnioMa 3ybbeB. [POBEPOYHbIE pacHeTbI
BeAyT B C/ieaytoLleli nocneaoBaTeNbHOCTL:
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HadiderHole 3HaqeHus cun 3arocum 8 madauyy:

Koneco F. H (% Fo. A

Z ()
2 (k)

8400 3057 o

3.1.4 [Tpobepounblid pacdem Ha yYemanrocmmyro
npouHocme npu useude 34ovel

3.12.4.1 B coombemembuu ¢ n. 2.1 Haxodum donycka-
eMble HANPIXKeHUS u3zuda o 3ydeel wecmepru u koreca

[0E]= OF ljm YW YRYA/ SF -

Kosgpgbuyuerm 3sanaca Sr npurHumaem pabuom 1,7
(nokobka), nockoroKy ﬁaa/vlempb/ Konec MeHoute 0,5 M.
TTpeden BoiHocAubocmu dnsg dazobpzo  ducra yukAol
(Maodn.5): g = L, 75xHB.
Orlm 1 =1,75 210 = 367,5 M/Ta;
Orlmao=1,75 185 = 323,8 M/la.
FKOUBANCHMHOE YUCNO YUKAOB HAZPYXKEHUS

)

7) \t/|

2de nokasamenb g = 6 npu mbepdocmu nobepxHocmu meree
350 HB.

Npgzéol/ltz

Neg=6ont (1°-0,3+0,5%-0, 7)=é60nt -0,3109;

Negs 160 - 60,21 - 8541 - 0,3109 = 9,593 10°;

Neg 2260 - 30,03 - 8541 - 0,3109 = 4,784 -10%;
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3.1.4 lna nposedeHMs NMPOBEPOYHOr0 pacyeTa Ha yCTanocT-
HYIO MPOYHOCTb NPU M3rMbe HaXoAAT YTOUHEHHbIE 3HAYEHMS [0MNYyCKa-

eMbIX HanpsbkeHuit usrnéa [Ggq] Ans wectepin u [Gg,] ans koneca

(cm. n. 2.1).
OnpenensiloT pacyeTHble HanpshkeHust m3rmba ans 3ybbes
KOJieca W LEeCTEPHMU:

F Keo KegKey
bzm '

OF2 =YF2

(23)
oF1=0F2YF1/YF2,

roe KoadduumeHT KFB BxoauT B ¢opmyny (22), a kKo3pdDULUMEHTI

Keo W Kgy, yuuTbiBaowmMe HepaBHOMEPHOCTb pacrpeaeneHuns

Harpy3km mexay 3yO6bsIMM WM BHYTPEHHIOW AWHAMUKY HarpyXeHus,
HaxoaAT B COOTBETCTBUM € . 2.2.7.
MpoBOAAT NPOBEPKY MO YCNOBUSIM:

o1 <[opl; oz <[og,].

[JonyckaeTcs neperpys o 5%.

3.1.5 MNpoBoasAT NpoBepoYHbIN pacyeT 3ybbeB Ha MPOYHOCTb
npu n3rnbe MakcMManbHOM Harpyskoi. C 3TON Lenblo ANs KaXaoro us
Konec napbl B COOTBETCTBMM C M. 2.2.8 HaxoAsT MakcuMmasbHble [0-

nyckaeMble HanpsbkeHust usrnba [Of mx1]l Y [Ofpmx2]. Aanee
OnpenenstoT pacyeTHble MakcUMarbHbIe HaNpsHKeHUs n3ruba:

OFmax1 =~ KnepGFl; OFmax2 = KnepGFzr

rae kosbduument neperpyskn Ko, =T, /T onpeaensior no rpa-

1Ky pexkuma paboThbl MPMBOAA B TEXHUUECKOM 3alaHnMm.
[1na KaXxaoro M3 Komnec napbl NpoBOASAT NPOBEPKY MO YC/IOBUIO

OF max <[OF max]-
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baszoboe ducro yuknol HazpyXerus Ne j, = 4 -10 ©.

Kosgggbuyuerm donzobeqarocmu

| NE fim
Y= )

i 1/ Nes

vy, = T2 L seas,
M2T 19593205 ’
v, =2 b e
V2T 4 784 10° '

TTOCKOAbKY HAUIEHHBIE 3HAYEHUS JOAXHOI AeXamb 6

npedenax 1 < Yy < 4, OKOHYAMENOHO NWOUHUMAEM

Ywi= L Yyo= 2.

Kosgggpuyuerm Yr, yaumolbarowuid BAusHUuE wUepoxo -
bamocmu  nepexodrod nobepxHocmu, NWPUHUMAEM  pabHOIM
eduruye: Yr = 1. TAKOE XKeE 3HAYCHUE NPUHUMAEM U AT KO-
sgppuyuerma Ya, yaumoibarouwezo bausgnue pebepca: Ya = 1,

nockonbky pebepe 8 3adaHuu He npedycmomper.
Aonyckaemole HanpsKeHus uszuda
[0E]= OF ljm YN YRYA/ SF -
[05],=367,5 111 /1,7=216,2 M/Ta;

[oF],=323,8-2-2-1 /1,7=190,5 M/la.

3.1.4.2 PacdemHeole HANPAXKEHUS useuda

FeKry Keg K
%}’ Or1 =02 Y /Yo
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B cnyyae HeBbINONHEHUS YCNOBWIA MPOBEPOK cheayeT npea-
MPUHATb OAHO W3 HWXKEMEPEUUCIIEHHBIX AEMCTBUIA MO 0becrneyeHnto
MPOYHOCTM 3ybbEB Nepeaayn:

- MpW NpexXHUX pa3mepax 3ybuaToi napbl BblbpaTb ApYrow
MaTepuan ¢ 6onee BbICOKUMW MEXaHUYECKMMWN XapaKTEepUCTUKaMK,
W, CnepoBaTenbHO, C 6onee BLICOKMMWU 3HAYEHUSAMM AOMYyCKaeMbIX
HanpsiHKeHui;

- NpY NpeXHeM MaTepuane nepecyMTaTb pa3Mepbl nepeaayu,
BblIbpaB Moay/b 3auensieHns 6onbwero HOMMHaNa;

- ans Hebonblwmnx neperpy3os (< 10...15%) gonyctuMo B TOM
)K€ MPOLEHTHOM OTHOLUEHWM YBEMYUTbL AJIMHY KOHTaKTa 3ybbes, T. €.
LUMPUHY Konec.

3.2. Pacuer OTKPbITbIX KOHU4YECKUX nepenay

OTKpbITble KOHMYECKWE Nepefayn B NpuBoAE NPUMEHSIOT AN
nepedadv BpalleHUs Mexay nepecekarowmMmcs sanamu. Kak u ans
OTKPbITbIX LUMAMHAPUYECKMX Mepedad ANsl HUX CBOWCTBEHHbI Marble
OKpPY>Hble CKOPOCTM V < 2 M/C U CpaBHUTENLHO 60sbLINE rabapuThl.
Koneca BbIMOMHAKOT MpsIMO3yObIMM M3 HOPMasIM30BaHHbLIX WU YAy4-
LLUEHHBIX CTaNel c TBepAOCTbIO NOBEpPXHOCTH 3ybbeB Ao 350 HB.

3.2.1 MNpoeKTUPOBOYHbIN pacUeT OTKPbITbIX KOHUYECKUX nepe-
a4y, TaK Xe, KaK M pacyeT OTKPbITbIX UMAMHAPUYECKMX Mepeaad,
BEAYT MO KPUTEPUIO YCTaNIOCTHOW MPOYHOCTU 3y6beB Npu M3rmbe.

NcxoaHbIMM faHHBIMU ANS pacyeTa aBAsioTCS:

nl n n2 — YacCTOTbl BPpalWlEHNA WWECTEPHU U KOJ1ECa, 06/MuH;

T]_ 7 T2 — BpalllalolimMe MOMEHTbI Ha Banax konec, H-m;

U — nepeaaTovyHOe YMCOo Nepenayn.

PekomeHayeTCs cneaytoLmnii nopsaoK AeUCTBUN:

Mo Tabn. 3 BbIbupaloT MaTepuan. PekoMeHayeMble Mapku
cranu: 45, 3511, 40J1, 40XJ1 n gp., gonyckarowme OTIMBKY 3aroToBOK
Konec 6onbluMX AvamMeTpoB. TBEpAOCTb LWECTEPHW MPUHMMAIOT Ha
20...30 HB BbILEe TBEPAOCTH KONeca.
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Haxodum sHa4erus Bxodauux napamempol. U3 Ibyx
NOCACOHUX MadAuYy pe3yrbmamob:

Fe = 8400 H; by = 63 MMy m = 7 MM, v = 0,529 M/C.

TTo mMadn. 7 nPuHUMAEM 7 -+0 CIMENEHL MOYHOCMU

nepedadu, NOCKOALKY OKPYXHAS CKOpOCmMb MEHOUE 2 M/C.

Kosgpgpuyuerm Ke,, yaumoibarowuid GrugHue Hepal-
HOMEPHOCMU PACHPETENCHUT HAZPYIKU MEXDY 3YDbImu
Kex=Z +A Nppy =5),
2de npu mbepdocmu nobepxrocmu koreca 180 HB no man. 8:
A=0,0¢.
Key = 1 + 0,06 (7-5) = 1,24
Kosgbghuyuerm Keg,  yaumolbaromud  KOHUEHMpayuro
Hazpysku no dNure 3ydbel, Jboin Halider paree 6 n. 3.1.1:
Key = 2,28,
B mom Xe nyHkme Obiau onpedencHol u KodghdpuyueHmol
gopmeor 3ydvel:
Yz = 3,94 Ye2 = 3,66.

Kosgpgpuyuerm Kr,, yaumolbarowuid GHYmperHIoro Ju -
HAMUKY HAZPYXKEHUS
Kp=2+2(K.-1); Kg=1+2(1,06-1) = 1,12,
ede, G cloro ouepede, kosghgpuyuerm Ky, = 1,06 HAUIEH no

madn. 7 (npu Newm = 9 mbepdocme < 350 HB; yururdpudye -

CKAA npIMo3ydas nepedada).
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Ha3sHaualoT umncno 3ybbeB lwectepHn Z;= 20...25 un onpepe-

NAKT 4Ynucno 3YGbeB Koneca 22 =u Zl' MNocne okpyrneHus 22 ao ue-
JIOro0 3Ha4€Husa Haxoaat anKTMLIeCKoe (OKOHLIaTeJ'IbHOG) 3Ha4yeHNE

nepeaaTo4vyHoro 4ymncna.
_ 4
2,

u

OnpepensitoT gonyckaeMoe HanpsbkeHune m3rnba ans 3ybbes
LLIECTEPHM MO NpUGAMKEHHON (hopmMyne

[oF1]1=0,4 6k im,
rae O |im— NPeaen BbIHOC/IMBOCTU 3ybbeB npu usrvbe, Tabn. 5.

HaXO,CI,FIT SKBUBaA/IEHTHbIE 4uKUCNa 3y6beB LECTEPHN N KoONecCa
no copmynam
L .
U
COS Oy

__ %
cosd, '

Ly = Zy

rae 8y, O, — yrmbl HaYanbHbIX KOHYCOB. [l OPTOroHanbHOI nepe-
paun O, =arctgu; 6, =90°-0,. [anee u3 Tabn. 11 BbiGMpaioT

koahuLmeHTbl hopMbl 3y6a Yrq U Yis.
BbluncnstoT BCnoMoraTesbHbIN napamMeTp
Kbeu
I
2—Kpe

rae koapduument Ky, WMpuHbI 3yb6yaToro BeHLUA OTHOCWUTENBHO

\l]:

BHELUHEro KOHYCHOro pacCTosiHUS, KakK M B Cillydae 3aKpbITbiX nepe-
fady, 0bbl4HO NpUHMMaIOT paBHbIM 0,285.

B cooTBeTCcTBMM C Hambonee 651u3koi (MO XapakTepy pacro-
JIOXKEHUS OMOp) CXEMOM KOHMUECKMX Mepedad, MNMPUBEAEHHbIX B M.
2.3.2 Ha puc. 8, BblbupatoT BeTBb rpadmka Ha puc. 9, Mo KOTOpoii

HaxoAsT KO3(P@MUMEHT KOHLEHTPALMKU Harpysku KHBr KOTOpbI/ CaM
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HAanpsxeHus useuda nou JaHHbIX 3HAYEHUIK napamenpol

8400124 1,18 1,12

Op=3,66 — = 1142 MTa;

O =114,2 3,94 / 3,66 = 122,79 M/la,

MO MeHbUE ToNYCKAEMOIX HanpaKerud [og],=216,2 M/Ta u
[O-FJZ: 190,5 MT7a.

ITpobepka Bomorrsemes,
3.1.5 [Tpobepournelid pacdem 3ydoel Ha npodrocme
npu useude MAKCUMANOHOU HAZPY3KOH

MAaKCUMANOHBIE DonycKAEMBIE HANPIKEHUS U32UDA

0" .
[O-Fmasz F lim maxj

Sr
ede ONT HOPMAaNUZOBAHHOU CMANU OF i puge= 4 8xHB.
4,8 210
[O-Fmak,z_/: ? =592,9 MlTa,
4,8 f185'
[O-Fmaxl_/: 7 = 522,4 M/7a.

PacqemHple MAKCUMANOHBIE HANPAXKEHUS u32UOA
OF max 1= RngpOFzs  OF max 2= KnepOr2-
2de kosghghuyuerm nepeepysku Kney = 1,5 (eM. n. 2.2.6).

OF pax 1= 1,5 - 122,9 = 1844 M/Ta,
O max 2= 1,5+ 1142 = 171,5 M/a.

TTOCKONLKY PACHEmHbIE HANPIKEHUA HE npebonuarom
donyckaemore, npobepka BomorHIemcs.
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no cebe B AanbHENWLUME PACYETbI HE BXOAMT, HO MO3BOSISIET onpeae-
NMUTb KO3(PULIMEHT KOHLIEHTPALMM Harpysku KFB' Heob6x0aNMbIN

[Ns1 pacyeTa Ha YCTasloOCTHYIO0 NMPOYHOCTb 3ybbeB Npu mM3rmbe:
KFB =1+1,5(KHB —1) .

HaxonaT npeaBapuTeNbHOE 3HayeHWe MoAyns 3auensieHus
B CpeAHEM ceyeHUn 3y6beB:

PAGLSS

2 A
SrziWpgloFl

m=K,3 (24)

rae BcrioMoraTenbHbii koadduumeHt K, = 14; Sg — OMbITHbI Ko-

3(pbOUUMEHT, YUMTbIBAIOWNUI MOHUXKEHME M3MMBHON MPOYHOCTU 3yObeB
KOHMYECKNX nepefay B CPaBHEHWU C LUMANHAPUYECKUMW Nepesadvamu,
06bl4HO MpuHMMaloT Jg = 0,85; k03DDULMEHT WMPUHBI 3y6YaToro
BEHLA OTHOCUTENIbHO CPedHEero AenuTenbHOro AuaMmeTpa LecTepHu
Ypq HaxoadaT no opmyne

KpeV1+Uu?

Yhd =
2—Kpe
BbluncnsioT BHELIJHVIVI MoAayb 3auenneHus:
, m’
Mg =———.
1-0,5K,

Mony4eHHOe 3HaYeHWe OKPYrNAT A0 6nuxaiiero 60Mbllero B COOT-
BeTcTBMM € Tabn. 10.

YTOUHSAOT CpeaHuii MOAly/b MO CKOPPEKTUPOBAHHOW BeNNUMHE
BHELUHEro Moayns 3auenneHuns:

m=my(1—-0,5Kp.).

3HayeHue cpeaHero Moay s OKPYrNeHUIO HE NOANEXMNT.

102



3.2 Pacdem omkpoimod KoHu4eckod nepedadu

321 /7/705/(%4&(/7050qu/&7 PacHem no Kpumepuro

Yemanocmrold npodrocmu 3ydbel npu uzeude

HUcxodnbie darrble:
Nni = 60,21 00/Mur;, Nz = 30,03 00/ MUuH;
7= 705,6 HM; T2 = 1330 HM;, u = 2,005.
ITo mada. 3 ons wecmepru Boldupaem cmanb 40
YAYNUEHHYFO. CPedHasT nobepxHocmHas mbepdocme 3ydbeld
Hi = (192+228)/2 ~ 210 HB;
Ars koreca Bordupaem cmane 35/ yAydueHHYro. CPednas
nobepxrocmras mbepdocme 3ydoel
Hz = (163+207)/2 ~ 185 HPB.
TTpedenor meKyHecmu u nposHoCmu Mamepuanol Korec:
O =400 M/Ta; oy =700 MlTa;, 0r2=270 Mlla; Own =470 Mlla

HasHadaem gucro 3ydeel wecmepru z; = 24. Yucao
3ydbel Koreca
Zo=U Z1; 2= 2,005 24 = 48,12 ~ 48.
@akmudeckoe nepedamodHoe YUcAo

Z2 48
u=—; u=—-— = 2,000.
Zz 24

Aonyckaemoe HanpaxKeHue uszuda

[GFlj = O4 of fims
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3.2.2 OnpenensoT OCHOBHbIE pa3Mepbl KOHUYECKOW Napbl:

- BHELWWHEE KOHYCHOE pacCTodHuMne

R, =05mg\/zf +125 ;
- pacyeTHas LWMp1Ha 3y64aToro BeHLa koseca
b = Kbe . Re .

3HaueHne b okpyrnsoT go 6nvkaiiwero u3 psaga Ra40 Hop-
MaJIbHbIX JIMHEWNHbIX pa3MepoB (Tabn. M3);
- BHeLWHWe fenuTenbHble AMaMeTpbl napsbl:

g =Mg-2y;  dep=Mg-2y;
- CpefiHue AenuTesNbHbIE AMaMeTPbl Napbi:
di=m-z; dy=m-z,;
- BHELUHSAS BbICOTA rOJIOBKM 3y6a
Nae =Mg;
- BHELLHSS BbICOTA HOXKM 3yba
hie =1,2m;

- BHelWHue (rabapuTHble) AMaMETpbl OKPYXXHOCTEM BePLUMH
3ybbes

dael = del + 2hae COoSs 81, dan = de2 + Zhae Ccos 82,

- OKPY)KHasi CKOpOCTb Mepeaaqn

_ eay 2 (1-05b/R,).
~ 60-10°
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2de npeden Boiocaubocmu (madn. 5)

O jim= 1,75 HBy Cppm= 1,75 210 = 367,5 M/Ta.
[0e] = O4 367,5 = 147,0 M/Ta.

Yenol HadaroHox koHycol korec
Sy=arctg u; S,=arcty 2,000 = 63,43°
0,=90°-8,, J,=90°-63,43°=26,57°

Ikbubarermnole yucra 3ydoel

Zz Z2
Z = —J’ Z = —,
ET cos S, 2T cos S,
__ 2 26,83
Z = = 2 J‘
VIT cos 26,57°
48

= = 107,53
2T s 65,45°

Kosghgpuyuermeor ghopmeor 3ydoel (mada. 11)
Ye = 3,86, Y2 = 3,59
Bolgucasem BenomMozameoHoli napamemp
Kpeu 02852000
2K, VT T 20285
7o cxeme 3a0aHUA KOHUHECKAA WUECIMEPHS 5 PACNOAD -

=0,3323.

XKEHA MEXDY Onopamu, a KOAECO & 3AKPENACHO KOHCOABHO,
umo daem ocHobarue Beldpame Ha puc. 8 3-U PUCYHOK u
bembe |, donee korkpemHo, |y, NOCKoNbKY onopbl Ha nodwiun -
HUKAX CKOAbXEHUA odecnedubarom Xecmkocme Bara, cono-
emabumyro ¢ mou, Komopyro Jaem npuMeHEHUe pPorukoboix
NoduunHukolb. Aanee, no puc. 9 Haxoum KosgpguyueHm KoH -

yeHmpayuu Hazpysku Krp = 1,03.

Keg=1+2,5(Kyp-1); Kpg=1+2,5(1,03-1) = 1,045
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Mo pe3ynbTaTaM pacyeToB 3amnosHAT TabanuHyo Gopmy:

Koneco Me, | m,| b, ul z 5, de' d, haef hfef daer v,
MM | MM | MM Pas| mm [MM | mm | mm | mm |M/C

1 (w)

2 (k)

3.2.3 OnpenensioT cuibl B 3aLENNIEHNM KOHUYECKOW Napbl:

- OKpY)XHasi cuna (Ha CpeaHeM AMaMeTpe Konec)

F =203,
dl

- paananbHaga cunia Ha WeCTeEpHE
F1 =k tgoacosd,;
- OCeBas CMa Ha LIECTEPHE
Fa =R tgasing,;
- paananbHaga cuna Ha KoJece
Fro=Fa;
- OCe€Bas Cua Ha Konece
Fa2 = I:rl-

3HayeHus cus B 3aLenieHnmn 3aHoCaT B hopmy:

Koneco K. H F., H Fa, H

1 (w)
2 (k)
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TTpedbapumensHoe 3HA4EHue CPedHezo Modyd 3ydeel

3| T2YEKg
m _'/<m o -z . 7
9F25 ¥y 0]
2de MHOXKUMENL K =14, Kosgbgbuyuerm, yaumeolbarouud no-
HUXEHUE U3USHOU npodHocmu 3ydeel KoHudeckux nepedad,

Ir = 0,85 kosgpguyueHm wupurel 3yddamozo BeHya omHo -

CUMENOHO CPETHEZO DEAUMENLHOZO TUAMEINDA LUECIMEPHU

Ky NTra? 0,285 1+(2,0008

= ; = =0,5716.
Ved™ "2k, Ved 2-0285
5| 7056 3,86 1,045
m’ = 14 = 6,634 M.
0,85 (24)°0,35716 -147,0
BHewHud modyne
m’ 6,634
’ ’ = 7,736 Mm.

m :7; m’',=
¢ 1-0,5K,, ¢ 1-05-0285

TTONYHEHHOE SHAYCHUE OKPYCATEM JO JoAbUEZO CIMAaH -
dapmHozo (madn. 10): m. = 8 MM.

Ymoungem cpednud modyns:

m=m, (1-0,5Ky,,); m=8(1-0,5 0,285)=6,860 MM.
3.2.2 OcHoBHbIE pasmepol KOHUHECKOH napol

BHewHee KOHYCHoE /mccmo,q/-{ae
R,=0,5m, /z§+fz; R,=0,5 -8 /(24)2+(43)2 = 214, 7 mMm.
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3.2.4 poBEpOYHbIii PacyeT Ha YCTaNOCTHYI MPOYHOCTb Mpu
n3rnbe 3y6beB HAUMHAIOT C OMpeaeneHnst YTOUHEHHbIX 3HAaUYeHUIA A0-

nyckaemblx HanpsbkeHwit usrnba [opq] ans wecrepHu n [op,] ans

koneca (cM. n. 2.1). 3aTeM HAxOASAT PaCYETHbIE HaMpPSXXEHUS U3rnba
Ans 3y6beB KONeca U WECTEPHU:

Fi Kea KepKey |
9gbm

OF2 =YF2

(25)
oF1=0F2YF1/YF2,
roe 9g = 0,85; koacpbuumeHT KFB BxoauT B ¢opmyny (24); koad-
duumnent Kg, =1 ansa npsamosybubix konec; koadduuneHt Kg, 3a-
BUCUT OT 3HaueHns koadduumernta Ky, :

Key =1+2(Ky, —1) npu TBepaoctt moBepxHOCTU 3y6beB
koneca (2) meHee 350HB;

Kgy = Kyy npu 6onee Bbicokoit TBepAoCTy.

B cBoto ouepeab koadpduumeHt Ky, BbibupatoT no taébn. 9,
MPUHMMAs CTeMeHb TOYHOCTM N, KOHWYECKOW Mnepeaayun, paBHOM 9
npu oKpy><Hoi ckopoct vV <1,5 M/c, n paBHoi 8 npu 1,5 <v < 4 M/c.

MpoBOAST NPOBEPKY MO YCNOBUSAM:

o1 <[opl; oz <[og,].
[JonyckaeTcs neperpys Ao 5%.

3.2.5 MpoBoAAT NpOBEPOYHbIN pacyeT Ha NPOYHOCTL MpU U3-
rmbe MakcMManbHOM Harpyskoi. C 3Toi uenbio Ans KaXaoro us Konec
napbl B COOTBETCTBUM C M. 2.2.8 HaxoAsT MakCcMMasnbHbIE Aornyckae-

Mble HanpsbkeHust u3rnba [Gg nax1] Y [OF nax 2] danee onpenens-
10T pacyeTHbIE MaKcUMarnbHble HanpshkeHUs U3ruba:
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UWupura 3ydaamozo Berya koreca
b=K,, R, b6=0285214,7=61,19 MM.
OKkpyergem do duxadwezo u3 pada Ra40 (mada. I73):
b = 63 mm.
BHewHue Jdeaumenbrole duamemypeol
BHewHue JeAumenbrble duamempol
Az =My 2y, Aop=my 25/
d,; =8 24 =292 MM, dp =8 48 =384 mMM.
Cpedrue deaumensrole duamempol
di=mz,,  dr=mz,.
d,= 6,860 -24=164,6 MM,
dr=6,860-48 =329,3 mMM.
Brewras Boicoma zonobku 3yda
Pae = Mo Age = 8 MM.
Brewras Boicoma HOXKu 34oa
hep = 1.2 m,;, he =21,2-8 = 9,6 MM.
BHewHue duamempbl okpyXHocmed bepur
Aoz = Aoz #2D4 COSS1)  Appa= Apn+2Ny, COSSs.
Appr=192+2-8 c0S26,57° = 206,35 MM;
Appr= 384 +2-8 coS 63,43° = 391,2 MM.

OKpyXHaa ckopocme nepedadu

ﬂdgz n, / )
T 0107 2R

L 34584 -30,03(1 /_ st
B 60 107 2 -214, 7/ e
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OFmax1 = KnepGFl; OFmax2 = KnepGFzr
roe Ko3ULMEHT Mmeperpysku KHep =T /T onpeaensitot no rpa-

UKy pexxnma paboTbl NpUBOAA B TEXHUYECKOM 3aAaHum.

[Ans KaXXA0ro M3 Konec Napbl NPOBOAST MPOBEPKY MO YC/IOBMIO
OF max <[OF max]-

B cnyyae HEBbINONHEHWS YCNOBUMA NMPOBEPOK CreayeT npea-
MPUHSATb OAHY M3 ClIEAYIOLWMX Mep Mo 06ecneyeHnio NPOYHOCTYN 3yObeB:

- NPpU NpexHux pa3Mepax 3ybuyaToi napbl BbibpaTb APYrou
MaTepuan c 6onee BbICOKMMU MEXaHUYECKUMU XapaKTepUCTUKaMMU, U,
cnepoBaTtesibHo, € 60siee  BbICOKUMM  3HAYEHWUSIMM  [OMYCKaeMbIX
HanpsKeHuH;

- NPU NPEeXHeM MaTepuane nepecunTaTb pasMepbl nepeaaydu,
BblIOpaB BHELWHWI MOAy b 3auensieHns 6onbLIero HoMMHana.
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Tadnuya pesyromamol

me, m, b, 3, de) d; hae hfe/ dae/ \»
Konecol ulz
MM| mMm zpad |\ mm| Mm | mmt| pm | mm | m/c
Z (w) 24\26,5A1 92164, \206,3
8 |6.86d63| 2 8 | 926 0,514
2 (k) 48|63,433584329,3 371,2

3.2.3 Cunel 6 3ayenfeHuu KOHUHECKOU napol

OKpyXHas cura

27, 2 -705,6
Fe = d, 10 = 1646

PAaduarbHas cura Ha wecmepHe

10° = 8574 H.

Fr1= Fptgu cosSys  Fpp= 8574 £920° cos26,57° = 2791 H.
Ocebas cura Ha wecmepHe

Far= FtgX SISy, Fuy= 8574 6920° sSin26,57° = 1396 H.

PaduarbHasd cura Ha Korece

Fra=Fazs  Fr2= 1396 H.
Ocebas cuna Ha korece
Faz=Frzs Faz= 2791 H.

BaHocum HalddeHHble 3HAYEHUS cun 6 madauyy:

Koneco F.~ Fo.o ~ F.. ~#

7 (w) 2791 1396
8574

2 (k) 1396 2791
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3.2.4 [Tpobepodrblid pacdem Ha yYemarocmmyro
npoyrHocme npu uszude 3ydoel
3.2.4.12 B coombemembuu ¢ n. 2.1 Haxodum Jonycka -

EMbIE HANPAXKEHUS U32UDA DN 3ydbel wecmepHu u Koeca
[0E]= OF lim YN YRYA/ SF -

Kosgpgpuyuerm 3anaca Sp nPUHUMAEM pAaBHOIM 1,7
(nokobka), NOCKONbKY Juamempnl Korec MeHbwe O,5 M.
TTpeden BoiHocAubocmu dnsg dazobozo  ducra yukAol

(MAadA.5): Gr s = 1, 75xHDB.
Offmz1=21,75 - 210 = 367,5 M/Ta;

Orfme=21,75- 185 = 323,8 M/la.

FKOUBANCHMHOE YUCNO YUKAOB HAZPYXKEeHUS

msone (3 (%)

ede nokazsamenb g = 6 npu mbepdocmu nobepxHocmu meree

350 HB.
Neg=éont (1°-0,3+0,5%-0, 7)=60nt -0,3109;

9,593 -10°%;

Neg 1760 - 60,21 - 8541 - O,3109
Neg 2560 - 30,03 - 8541 - 0,3109 = 4,784 -10°%,

basoboe qucAo yukob HazpyXerus Ne ju, = 4 10 ©.

Kosgggbuyuerm donzobeqrocmu

_¢|\NEfim
Y= [ e,
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4
9593-10°

v, = —F T s
V2T 4,784 10 '

TTOCKONLKY HAUDEHHOIE 3HAYEHUS JOAKHBI AeXame 6

Yy 2= =0,86453,

W
q

npedenax 1 <Yy < 4, OKOHUAMENLHO NWOUHUMAEM

Yy1= 2 Yyo= 2.
Kosgpgbuyuerm Yz, yaumolbarowuli BAusHue wepoxo-
bamocmu  nepexodrod nobepxHocmu, WPUHUMAEM  pabHOIM
eduruye: Yr = 1. Takoe Xe 3HAYEHUE NPUHUMAEM U AT KO-
sgppuyuerma Ya, yaumolbarowezo bausgnue pebepca: Ya = 1,

nockonoky pebepc 8 3adaHuu He npedycmomper.
Aonyckaemole Hanpsxerus useuda
[0E]= OF ljm YN YRYA/ SF -

[0],=367,51-1-1 /1,7=216,2 M/Ta;
[06],= 325,81 1-1 /1,7= 190,5 M/Ta

3.2.4.2 PacvemHble HANPIXKEHUS u3zuda

o FeRKe Keg Ky
o2 = YFZW’

Orz =02 Yrz / Yez-
Haxodum sHa4geHus Bxodauux napamempol. M3 yx

nocaedHux madauy pesyromamob:
Fe= 8574 H b= 63 MM, m = 6,860 MM; v = O,5149 M/C.
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ITo mada. 7 npuHumaem 8 —H0 cmeneHb moyHocmu

Nepedadu, NOCKOAbKY OKPYXHAST CKOPOCmb MEHbUE 4 M/C.

Kosghgpuyuerm K, yaumolbarowud BausHue Hepalb-
HOMEPHOCMU PACNPETENEHUS HAZPYSKU MEXDY 3YObImu NS
NPIMO3YIbIX KOHUHECKUX KONEC NPUHUMArOM PabBHOIM eduHuye:

Ke= 1.

Kosgbghuyuerm Keg,  yaumolbaromud  KOHUEHmMpayuro

Hazpysku no dNure 3ydbel, doin Halider paree 6 n. 3.3.1:

Ke = 1,045
B mom Xe nyrkme Jbinu onpedeeHol Kosgghuyuermeol gop -
Mol 3yobel u Kosggbuyuerm, yuumolbaromulil NoHuXeHue u3-
CUOHOU npouHOCmU 3406l KOHUYECKUX nepedad:

Yrr = 3,86, Y2 = 3,59, 9= 0,85

Kosgggpuyuerm Kp,, yaumeolbarowud GHymperrroro u -
HAMUKY HAZPYXKEHUA

Kp=2+2(K.~1); Kg=1+2(1,06-1) = 1,12,

2de, kKosgbgbuyuerm Ky, = 1,06 HaddeH no mada. 7 (Nem = 8;
mbepldocme < 350 HB; KOHUYECKAT npamo3yoas nepedada).
HanpaxxeHus useuda nou JaHHOIX 3HAYEHUIK napamenpol

5 55T 22045222
- ', = pl ﬁ)’
Oz 0,85 63 6,860

0= 98,97 -3,86 /3,59 = 105,4 M/la,

Mo MeHbuwe JonycKaemolx Hanpaxerud [og],=216,2 M/la u
[06],= 290,5 MITa. Takum odpasom, npolbepka Bomorrnsemcs.
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3.2.5 [pobepouroli pacdem 3ydoel Ha npouHocme

npu useude MAKCUMANOHOU HAZPY3KOU

MaKcuMaroHole JonycKaemole HANPIXKEHUS u32uda
_ OF lim max
[OF ma] = o
F
2de NS HOPMANUSOBAHHOU CMANU OF [ g™ 4> EXHB.
4,8 210

[OF max 2] = 7 7 =592,9 M/T7a;
48 185
[O—Fmakz_/: ? = 522,4 M/7a.

PacqemHple MAKCUMANOHBIE HANPAXKEHUS U32UOA
OF max 2= KuepOrz)  OF max 2= KnepOrz-
2de kosghghuyuerm nepeepysku Kney = 1,5 (eM. n. 2.2.6).

OF max 2= 1,5+ LOS5,4 = 158,71 M/Ta;
OF max 2= 1,5+ 798,07 = 14 7,1 MiT7a.

TTOCKONGKY PACHEMHBIE HANPAXKEHUS HE npebBbluuarom

donyckaemore, npobepka BomorHTemcs.
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