KMHEMATUKA LEMNHOW NEPEOAYM

Beaywas BetBb Lenu

Beaywas 3sesgoyka Bepomas Betsb Lenu Benomas 3Be3fgouyka

d, - AMameTp AenUTeNbLHON OKPYXXHOCTU BeayLen 3Be3404KU, MM;
d, - AMameTp AenUTENbHON OKPYXXHOCTM BEAOMOW 3BE340YKU, MM;
Z, - Y1cno 3ybbes BeayLlen 3Be3004KM;

Z, - Yncno 3ybbeB BEAOMOWN 3BE300YKM;

i - nepegaToyHoe OTHOLLEeHWE nepeaayu.
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KOHCTPYKUUU NPUBOAHLIX LLEMNEW

Brynounan NB PonukoBas ogHopsigHas MNP
no NOCT 13568-97 no NOCT 13568-97
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KoBaHbie 3Be304YKn
OaoHopsaHas OsyxpsaHas
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CocrTaBHbIe 3Be304YKMn

C 6onToBbIM coeanHeHue
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PemeHHble nepenain

BEAOMbIW
LLUKWB (2)

BEOYLWWWN _
LL' KM B ( Pg '_________--———-

Cwuna TpeHuna co3gaeTcs:

1) NMpeaBaputenbHon aedopmauuen
pPeMHS

2) lNepemelweHnem ogHOro U3 WKUBOB

3) HaTsXXHbIM PONTMKOM



[NocTOMHCTBA peMeHHbIX nepenay:

1)BO3MOXXHOCTb Nepeaayv ABMXKEeHUs Ha
3Ha4YUTesbHbIe PAaCCTOAHUSA;

2)NNaBHOCTb pPaboTbl, CMArYeHMe TONM4YKOB,

npeaoxpaHeHue OT Neperpy3ok onaroaaps
BO3MOXHOCTU NpPOCKarib3biBaHUS;

3)BO3MOXHOCTb paboTbl NMPU BbICOKUX
yacToTax BpaLleHus.

4)manasa CTOMMOCTb.



HenocTaTku peMeHHbIX nepenay.

1)3HaunTenbHbIE rabapuTbl (Hanpumep, Npu
OAVHAKOBOW LULMPUHE AuaMeTpPbl LUKUBOB
peMeHHOU nepeaayun nosiy4arTca NpUMepHoO
B 5 pa3 bonblie, Yem AnamMeTpbl 3yd4yaTbIX

Kornec);
2)Hen30eXxXHOCTb HEKOTOPOro ynpyroro

CKOJNbXEeHUA peMHs, a oTcrAaa,
3aTpyAHUTEeNbHOCTbL 0becne4yeHUsi TOYHOro

nepenaTo4yHOro OTHOLUEHMUS;
3)3HaunTenbHble CUJlbl HA Banbl N ONOPbI.



CXEMbl PEMEHHbIX NEPEOAM

OtkpbiTan MepekpecTHan
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[lnockue pemMHU, umeroLmue nornepevyHoe cevyeHe B
BUae y3Koro npAmMoyrosjibHuKa.




KnuHoBbIe PpEMHU, UMeloLLne
TpaneuunesBmnaHoe nornepeyvyHoe ce4v4eHue.




[TlonuknuHoBbLIE peMHU- CBOEro poaa
KOMOMHaLUNA NIIOCKOro pemMHs ¢
KNMTMHOBbIM.




Kpyrnbie pemHu . ilnameTpbl peMHeUn depyTcAa B
npeaenax (4...8)Mmm. MMHMManbLHO gonycTtumoe
OTHOLUeHUe AnamMeTpa Masoro LKuMBa K
anameTpy pemHsa =20; pekomeHgyemoe — 30.
Kpyrnble peMHU NPUMEHSAIOTCH peXe U OObIYHO
ANA ManbIX MoLwHocTen (B npudopax,
HACTONMbHbLIX CTaHKax u T.4,.)




MATEPWATbI NNOCKUX PEMHEN

CuHTETMYECKME " | erp(?T;ue -
V< 75... 100 mlc il g

KopatwHypoBble
V< 40mlc




Cnocobbl COEAUMHEHUA KOHLUOB NMNOCKOro PEMHSA

CkneunBaHuem

No KOCOMY cpe3y Mo CTyNeH4aTon NOBEpPXHOCTU

L OC X X X X X X X i

ClMBKOM BCTbIK XWUNbHOW CTPYHOMU
C BbIXOZOM CTPYHbl Ha NOBEPXHOCTb PEMHS C KOCbIMM NPOKONamMu pemMHs

L OC XX X DC XX X X XX

MeTtannuyeckmmm ckobamm

L X X X X X XX X X X SPX




FEOMETPUYECKME 3ABUCUMOCTU B PEMEHHOW MEPEOAYE

dy, dy — AnamMeTpbl LLKMBOB, MM,

a — MeXO0CeBOe pacCcTosiHue, MMm;

Y — yron Mexay BeTBAMU nepegayv, paguas; Y/2
OL4, O, — YrNbl obxBaTa WKNBOB pEMHEM, paanaH;

L — AnuHa pemMHsi, MMm.

dz'd1
= 2arcsin —— :
! 2a
Oy S " z ,
O,=T+Y,

y+ T (d, + d,) +de-d1.
2 2 2

L = 2acos



Cunbl B PEMEHHOW NEPEOAYE
Cunebl B HepaboTawwen nepepave




+ ? ;
F 4 20007,
bR RS 2R

Fo= \Fi + F2 + 2FFy0087 |

Fy - ycunue npeasapuTenbHONO HaTskeH!s peMHs, H;
Fy - ycunue B BeayLlen BeTeu, H;

F, - ycunue B BejoOMON BeTau, H;

F, - younue Ha Banel nepeaayu, H;

F¢ - OKpYXHOe ycunue Ha BeayLuem Lwkuee, H;

T, - BpaLLaoLLnUiA MOMEHT Ha BefyLLeMm LWkuse, Hwm;

dy - AMameTp BeAyLLero LWK1Ba, MM.



3MKOPA HAMPS)XXEHWWA B PEMHE PEMEHHOW NEPEOAYM

. lo'z ‘o-min

111
04 Benomasi seteb/ @3 K
Beaywas BeTBb \ - v |
Gu1 '
I Guz
G
ro-max Y_

04, O - HaNpPsHKeHUs1 pacTsHKeHnsA B BeayLwen n BeJOMOW BETBSX;
Oy - HANPSHKEHUS OT LIEHTPOBEXHbIX CUI;
Ou1, Oy2 - HANPSDKEHUS M3rmba Ha y4acTkax ornbaHus LWKUBOB PEMHEM;

O max " 0-1"' Gu+ 0'»11;
Omin i 02 + Gu.



HAMNPS>XKEHMUA B PEMHE PEMEHHOW NEPEOA4YM

Hanpa)xeuuﬂ npegsapmrTenbHOrro HatTsi>xkeHmnsA
Fo

F
Co = A° , MMa.

Fo

HanpsokeHns marn6a pemMmHss Ha wWKMBax

G.1= &4E, Mla; GC.2= €2E, Mla;
E= M - 8 ~ 8 - £ -~ é =
ok S ds +O dy’ o N oo
(o)
Cu = EE; cu2=725; Cu1~OCu2-

Hanpso>xkenmna B BeTBAX paGCorarwuwen nepegaym
F2

F F
0'1=21,Ml'la; 0'2=-f,Mrla;

K

G4 > Os.
4

Hanps>xeHuns oT UeHTPOGeXHbIX cun

Fu 2 -6
c,= PV 10 |, MlNa;
(D1 d1 d
V = o, 1 wm/c;
2000
Fu Fll = G“A, H;




A - nNOLLAAL NONEPEYHOTO CEYEHNR PEMHS, MM
0 - NNOTHOCTb MaTepiuana pemHs, Kri';

E - Moaynb ynpyrocTv mMatepuana pemus, MMa;
V - NUHERHan CKOPOCTb PEMHS , M/C;

0, - QMameTp BEAYLLEro LWKKUBa , MM;

(04 - YTNOBAA CKOPOCTb BEAYLLEro LWKuBa , paj/c.



YMPYITOE CKONbXEHUE PEMHA HA LUKUBAX

[lyra nokos

LOyra ynpyroro
CKONbXEeHUA

[Oyra nokos
fyra ynpyroro
CKONbXEeHWs

Ynpyroe CKonbXeHWe & PEeMHS Ha LKMBAX BbI3BAHO Pa3HOCTBLIO yeunui F, n [, n oTHoCHTENbHbIX
YANVMHEHWA € U €, PEMHSs B BEAYLLEN 1 BEAOMOWN BETBAX: £ = &4- &£,.

Ha ayre ynpyroro CKOnbXeHWs peMeHb ynpyro CKONb3UT NO WKWBY, NEPexXoas U3 COCTORHUA €4 K &,
Ha BeayLLeM LwKmBe n HaobopoT - Ha BEJOMOM LLKUBE.



TArOBASA CNOCOBHOCTb W KNA PEMEHHOW MEPEQAYM

Ynpyroe
o CKONbXEHMe
A kna Mgy
§~ <
09 £10,03
: :
08| =1 0,02
Be 0 Ynpyroe ‘g
Ayla 2 CKOMbXEHUe o
" BB 07 | ' £ 10,01
X ,' g
L os_éf\"lL—‘ 0
KoacbpuumeHt tarm ¢ = EVE, 7, 10 0,2 04 0,6 Koachdpmument
O6nactb TAM
o R oI o
YNpYroe CKoNbXeHue ¢ = ——=— = 7, L .gyxcoaauﬂ

e A - Nnowwazb NONepeYHoro CeYeHIsi PeMHs, MM’;
E - mogynb ynpyroctu matepuana pemus, Mlla;
F, - OKpYXHO€ ycunue Ha Lwkusax, H;

F, - yeunue npeasapuTenbHOro Hatsxenus, H.



KOHTPONb HAYANBHOMO HATS)XXEHWA PEMHA PEMEHHOW NEPEQAYM

Lkana ctpensl nporuba f

Lkana ycunusa F

K pemHio B cepeauHe BeTeu npuknaasieatot yeunue F = 10..30 H (B 3aBMCMMOCTY OT LUMPUHbBI PEMHS) 1,
W3MEHSISi BENUYUHY HATSHIKEHNS PEMHS, A0DMBAIOTCS pacYETHOMo 3Ha4yeHUs cTpensl ero nporuba f.



CNOCOBbl HATAXEHWUA PEMHA NEPEMELLEHWEM LLUKWBA

I'Iepememeuuem ABurarensa no canaskam HOBOPOTOM ABUraTens Ha Kavarwleuca nnure

[Buratens

Mnuta kavawoLlancs



CNOCOBbl HATAXEHUA PEMHA

HaTaXHbIM PONMUKOM OTTAXHbLIM PONTUKOM

Ponuk oTTshXHOM




ABTOMATUYECKOE HATSHXXEHWE PEMHA
NMPOMOPUMNOHAJIBHO NEPEOABAEMOW HAIPY3KE

OKpy>XHOW CUNOW Ha Konece PeakTMBHbLIM MOMEHTOM
Ha Kopnyce ABurarens




LLKMBbI MNNOCKOPEMEHHbIX NEPEOAM

LkuBbl gnameTpomM  |lkuBbl AUaMETPOM LLkuBbLI AameTpom
Ao 200 mm 200...300 mm cBbiwe 300 Mm




NMPUBOAHBLIE KITMHOBbLIE PEMHU

KopawHypoBoO# KopaTkaHeBbI # MonNMKNMHOBBLIN
KopawHyp KopAaTkaHb
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PaamMmepbl Ce4YeHUN pPeMHSA
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LWKUBbI KTMHOPEMEHHbIX NEPEQAM

LLkuBbLI AMameTpom  LLIkuBbI gUaMeTpoM LWkuBbI aameTpom
Ao 200 mm 200...300 mm cebiwe 300 Mm




NEPEOAYA 3YBYATbIM PEMHEM

Benombiit Wkue
Benywas setsb

2 a
. NbHOI POPMBbI
I o PemeHb Tpaneueunaa dop

y
y

A-A
e

m - MOAYNb PEMHS, MM;
p = TUM - War PeMHS, MM; PemeHb nonykpyrnoi hopmb!
Z4, Z, - Y1cna 3ybbes LWKKBOB;

dy, 0, - AMamMeTpbl AeNUTENbHbIX OKPYXHOCTEN LKUBOB, MM;
dy=mz,;, 0, =mz,

i - NepefaToNHOe OTHOLIEHHE;




[lonroBe4HOCTb peMeHHbIX nepenay

N
05 (—=)"wacos

3600 u*x o

H —

107
N6a3 _ 1-QasoBoe YUCNO LUKIOB U3MEHEHUA HanpPsXXeHUN,
u —4yucno NpooderoB peMHSA CeKyHAay,
X - YUCNo WKUBOB B nepenaye. Ecnu B nepenayve

€CTb HaTSXXHOM POJIUK, ero Toxe Hy>kHO BHeCTn B YNCJ10 LLIKNBOB,

Gy- npeanen BbLIHOCITUBOCTU PEMHSA NpU N_. — liokna.



