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HcxoaHble JaHHBIE.
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1 — DnexTpoaBUraTenb; 2 — KIMHOPEMEHHas nepeaayda; 3 — peyKTop KOHUYECKUH;
4 — mydTa; 5 —JI€HTOYHOTO KOHBehepa.

BapuanT Ne8.
T,=0,8 xkHm
n,=75 mun
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1. BbIOOp 3/1eKTPOABUTATEJIS.

Tpebyemast MOIITHOCTh ABUTATEIS

p —b.
o,
rae, P, — MomHoCTh Ha pabodeM Baily MamuHbl [BT], 1, — oOmmit K.IT./L.
IIPUBO/JIA.
T,*m*n, 0,8x+1000=x3,14%75
B=T,*xw, = = =~ 6280 BT;

30 30

rzie, ®p, — YIJI0Basi CKOPOCTh paboyero opraia MaliuHel [paj/c], N, — yactora
BpalieHus pabovero opraHa MaiuHel [00/c].
No = Mu * Npeg * Nnepegau * Mnog * Mnox = 95+ 0,97-0,97-0,99- 0,99 ~ 0,876;
rae, o — KILJA. mogmunankos, 1Ny, — K.ILJ[. koHn4yeckou nepenaun, 1y —
K.ILJ. MmydThL.

p - 6280
A5 0,876
IMoxxonut aurarens AUP132S4, P, = 7,5 kBT; Ny w = 1440 mun™.

~ 7168,94 BT;

YTouHsieM MPpUIaTOYHOE YUCIIO PEMEHHOM Mepeayu:

U12= Uo/U,e;=19,2/5=3,84

2. KunemaTu4ecKuii pacuer NpuBoja.
YacToTa BpalieHus BeAyLIEro MK1UBa:
N1=N.;=1440 mun?
Ha BxoxgHOM Banty penykropa:
Nex = Np= Ny / Ugp =1440/3,84= 375 munt ;
YacroTa BpalieHns Ha BBIXOJHOM BaJly pEAYKTOpa:
Nosx=Npac= Nax / Upes=375/5=75 mun?
IIpoBepka:
Npsx>Np=75 mun?

Sluc
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3. CuiioBo¥i pacuer.
Bpamaromuii MOMEHT Ha BaJly ABUTaTEIIA:
T= P/ w,53=7168,94 /150,72 =47,56 Hm
VYTI10Bast CKOpOCTh Bajla JIBUTATEIIA:
W= MNyx/30 =3,14*1440/30=150,72 Hm
Wnu Bpamarommi MOMEHT:
Tw= Ty Uo*n, =800/19,2%0,97=47,23 Hm
Pe3ynpTaThl OIMHAKOBBI.
Bpamaromuii MOMEHT Ha BXOJHOM BaJly peIyKTOpa:
Tex= Trw™nu=47,23 *0,95=44,6 Hm
Bpamaronmiit MOMEHT Ha BBIXOJIHOM Bally PEAYKTOpa:
Toux= Tox™ Up*np, =44,6 *5*0,98=218,54 Hm
[IpoBepka:
Tp= Tauxx U12™n12=218,54%3,84*0,95=799,23 Hm
Tp= T+ Up*10=47,23 *19,2*0,876=798,91Hm
3Ha4YeHMsI IPUMEPHO OJMHAKOBBIE, T.€ COBIIAJALOT.

4. Pacyer peMeHHOI nepeaayu
JlnaMeTp Bemxyliero mKuBa:

d; =30 ..40 % 3[T,; = 30..40 x /47,56 = 108 ... 144 mm;
[Mpunumaem o cranpaptHomy psaay di = 140 mwm;
JlnaMeTp BEIOMOTO IIKUBA:
d, =d, *U;, = 140 * 3,84 = 537,6 mMm;
[Mpunumaem o crangapTHomy psaay dz = 538 mwm;

VYTouHsieM nepeaToOuHOe YHCIIO PEMEHHOU NepeIayu:

B d, ~ 538
T dyx(1—¢) 140 %(1-0,015)

Upr[l 3:9;

rie, € — KoOOQPUIUEHT OTHOCUTEIBHOTO CKOJIBKEHUS PEMHSI.
[IpeaBapuTeIbHOE MEKOCEBOE PACCTOSTHHE!
a=>d;+d, =140+ 538 = 678 mm;

TpeOyemas JMHHA PEMHS:
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ditdy (= dy)?

Lyp=2*xa+mx > i a
2+ 678 + 140 + 538 N (538 — 140)* 2478.86
= * * = .
" 2 4+678 (o0 M

VYTouHsieM AMHY peMHS 0 cTaHIapTHOM: Ly = 2500 mwm;

YTouHsieM MeX0CEBOe pacCCTOAHUNC!

Lyr — Ly 2500 — 2478,86
yr=a+ =t =678+ z ~ 688,57 MM;

VYron o0xBaTa peMHEM MEHBIIETO IIKUBA:

= d_ 1go—57+20 140 4710 > [o] = 120°
= — * ~ = :
688,57 ’ * '

a

o =180 —57 %

aYT

CkopocTh peMHS:

_ Txdy kng, 3,14 %140 x 1440 M

V = — ~ 101 )
P 601000 60 * 1000 C

I[OHYCTI/IMaH MOIOIHOCTB, II€pcaaBacMasd OJHHM PCMHEM B PCAJIbHBIX

YCIIOBHSX
IKCILTyaTaAIlH:
[P1] = [Po] * Cq x Cp * Cp, * Cy = 2,18 % 0,9 % 0,91 x 1,14 % 0,9 =~ 1,831 kBT;
[peaBapuTEIbHOE YHUCIIO PEMHEIH:

. Py 7168,94 391 5 C. = 09
= = =~ e = .
2 =1p]” 1831 ‘ z = 5

TpeOyemoe unciao peMHeN:

P, _ 716894
[P,]+C, 1831%09

zZ = 4,35 - 5 T,

Cuna npeaBapuTEIbHOTO HATSHKEHUS] OTHOTO PEMHS:
Fo=00xA=16%81= 129,6 H;
rae, A — IJIomaab cedeHus OHOro peMHs [MM2].

Harpy3ska Ha Bassr:

a 151,327
F=Z*Fo*z*sm§=2*129,6*5*sinTz 1244,16 H.
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4.1. KoncTpynpoBaHue IKUBOB

V <30 m/C - T03TOMY MIKUBBI BBITOTHSIIOTCS JTUTHIMH.

Huametp crymnuibl maioro mkuBa derl = 1,6del = 1,6-38 = 60,8 Mm; jyHA CTYTHITBI
lerl =(1,2...1,5)dBl = 1,5-38 = 57 mm.

Jnametp ctynuiisl 6onbiioro mkuBa dct2 = 1,6ds2 = 1,6-28 = 44,8 mm; nnuHa
crynuusbl lct2 = (1,2...1,5)dB2 = 1,5-48 = 42 mm.

[Iupuna o6oaa mkuBoB: B = (z-1)e+2f = (5-1)-15+2-10 = 80 mm.

5. BeiOoop peaykropa.
Hcxonnblie 1aHHbBIE:
ITepenaTounoe uucio pegykropa U,=5
KpyTsmuii MOMEHT Ha BBIXOJTHOM Bajly peayKTopa T un= 218,54 Hm
BriOupaem penyktop, ucxois u3 ycloBUs K- Ty <Ty mx, T1€ KOADPUIIUEHT 3amaca
k=1,2
k-Tmx=1,2-218,54 =262,25<500 Hm
VYcnosuto ynosnerBopsieT peaykrop K-200.
de; = 200 Mmm

6. OnpenesieHne OCHOBHBIX IAPAMETPOB KOHNYECKOI Nepeaavu.

1. OnpenenseM OCHOBHBIE MapaMeTPbl KOHUYECKOW MEpPEeAAUN.

Breminee kOHyCHOE paccTosiHUE Re
_de, 200
R= 2sind, 20,9285

rze 02 — yroJi Mnpu BepILIMHE JEIUTEIbHOT0 KOHYyCca KoJleca,
tgd2 = U1, = 3,84; 52 = arctgU.» = arctg 3,84; 52 = 75,4°. Jlns GonpImHCTBA
nepenad o1 + 62 = 90° (opToroHasbHbIE TIEpeIayu). O — YroJl IpH BEPILIUHE
JIEIUTENIBHOTO KOHYCA IIECTEPHH,
51 = 90° — &2 = 14,6°; sind2 = cosd1 = 0,9285; sind1 = cosd2 = 0,3714.

=107,7 MM,

upuna 3yduaroro BeHIa
b = 0,285Re = 0,285-107,7 = 30,6945 mwm;
o Tabmure 6.1 npuanmaem b = 30 mm.
Yucno 3y6reB mectepau z; =30.
Yucno 3yObeB kojieca z; = z1U1 2 = 30-3,84 = 115.

Okpy)HO! MOAYJIb HA BHEIIHEM TOPLE

do 299 05
e T 115 MM

CpenHee KOHYCHOE PAaCCTOSIHUE
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Rm=Re—-0,50=107,7—-0,5-30 = 92,7 mm.

Cpennuil nuaMeTp AEIUTEILHOTO KOHYyca KoJieca
dm2 = 2Rsind, = 2:92,7 -0,9283 = 172,1 m.
OKpy>KHOCTb MOAYJIb B CPETHEM CEUCHUU

d 1721
=2 _ = 1,496 MM
Z2 115

m,

Cpennuii TuaMeTp ACIUTEILHOTO KOHYCa IEeCTePHU
dm1 =mmz1 = 1,496-30 = 44,88 mm.

6.1 Cui10BOM pacyeT KOHUYECKOM Nepeaaym.

OHpCI[CJI}ICM CHJIBI B 3al1CITIIICHHUH !

2Ty 2:218,54 %1000
dw 172,1

Fy=|—F,|= =2539,68 H

Fri=-Fa2=Fp tga c0so; = 2358,09 H.
Fro=-Fa1=Fp tga c0sd, =875,79 H.

W

PMCYHOK 2.Cunbl B 3aLLenaeHnn KOHMYECKOM nepegadu.
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7.1IpoBepouHbIii pacyeT THXOXOAHOI'0 Bajia peayKTOpAa.

OHCHK& CTCIICHH 3aIrpy>KCHHOCTHU PCAYKTOPA I TUXOXOIHOTI'O BaJia:

T, — Tou 500 — 262,25
AT = 22", 100 = x 100 = 46 %.

T, , 500

JlocTaToyHO OOJBIION HEJOTPY3, OJTHAKO OCTABUM 3TOT PEAYKTOP, TaK Kak
UCIIOJIB30BaTh JPYIME MEHEE PAaluMOHAIBHO, TaK KaK MNPEIbIIYHIMI MO CIHUCKY
peaykrop OyAeT UMETh 3HAUMTENIbHBIN MEPErPy3, a BCE OCTAIBbHbBIE €IIE OOJIbIINI
HEZ0TPY3.

Hcxoanbie JaHHbIE:
ITo karanory ompeaenseM HEOOXOIUMBIE IS JAIbHEHIINX PACUCTOB Pa3MePhI
penykropa: B1=285 mwm; 1;=60 mm; d=28 mm

A
INIRNIRS C D

&
a
Y
U

g (b ]

[
T il -

Y
A

J—
— 3

a

Pucynok 3. Cxema THXOXOJHOTO Bajla peAyKTOpa.

JlnameTppl y4acTKOB Bajia:
d,=d+0..4mMm =30 MmMm;
d;=d,+1..2mMm =70+ 0 = 32 Mmum;
[IprHrMaeM paBHBIM 46 MM.
dy,=11%d; =32%1,1 = 35,2 muMm;
[TpuHrMaeM paBHBIM 35 MM;
Paccrostnue Mexay onopamu Bana:
a = B;-(30+T,/2)2=285-(30+20,75/2)2 = 204,25~ 204mm = 0,204Mm
a1=a/2+dm1/2= 204/2+44,88/2 = 124,4=~ 124 mm = 0,124 m
ar,=a-a1= 285-124 = 161 mm = 0,161 m
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Paccrosnue ot CCPCAMHBI ITOCAIOYHOI0 YYaCTKa KOHIA BaJia OO0

CePEIVHBI :

a3=B—B1/2—1,+151/2= 393-285/2—-140+82/2=155,5mMm~ 156Mmm = 0,156 m

MoMeHT OT 0CEBOM CUJIBL:

= 875,79 x

dmo
Mpy = Fyq ¥ — > ~ 75,36 Hum;

2 * 1000

BennurHa KOHCONBHON HArpy3KHU:

Fe =125 T, = 125 /218,54 ~ 1847,5 H;
1-1 F
3 /1.- 2.2 )4 5 AT
VAN i 7
. al ol o a2 v i a3 sc |
z
1r B i R 1_*
mZ¥ /N -] ,,,,,; x/’ﬁ ¥
R qF I ;S
mXY /£ ‘. —trhr
R S R
39,05
\\.
1,85] i *’T»\_
mZY _»f'/T‘/VlA- |l 11 ] l IHE A i T
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/1"/(' T
(T LT
XY 1 1) s
957
978 1111 ’
8 e ] l‘ l | ‘ﬁ\\l
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Pucynok 4. Ciiibl ¥ MOMEHTBI, IEUCTBYIOIIAE HA BaJl.
OnpenensieM peakii 1 MOMEHTHI:

—Mpg+ Fpxa;  —7536 +875,79%0,161

R, = = ~ 121,77 H;
“ a 0,204
_ Mgy +Fap*ay 7536 +875,79 0,124 763 75 1
z2 a - 0,204 TOTIE
IIpoBepka:
Jluc
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Rz1 + Rz —Fp =0
121,77 + 753,75 —875,79 = 0
Fir x a, _ 2539,68 x 0,161

Ry1 = Rx, = . 0204 ~ 2004,35 H;
R — Fip xaz  2539,68 0,156 19421 H.
KL= aq 0,204 - S

Rg, = Ry + Fx = 1942,1 + 1847,5 = 3789,6 H;
Mz, = Ry *a, = 121,77 % 0,124 = 15,1 Hwm;
M,, = My, + Mz, = 15,1 + 75,36 = 90,46 Hum;
My, = Ry, * a; = 2004,35 % 0,124 = 248,53 Hum;
Mg, = Rgq *ay = 1942,1 ¥ 0,124 = 240,82 Huy;
My, = Fx * az = 1847,5 % 0,156 =~ 288,21 Hum;

My, = /M§1 + M2, + My, = /15,12 + 248,532 + 240,82 ~ 489,8 Hu;
My, = /M§2 + M2, + My, = /90,46 2 + 248,53 + 240,82 ~ 505,3 Hu;

MZZ = MKZ = 288,21 Hwm.
OHpeI[eJIHeM AUaMCTPbI YHaCTKOB THXOXOJIHOI'O BaJa.

JlmamMeTppl ydYacTKOB Baja TOJa TMOAIMIMITHUK W KOJECO IMPUHUMAEM
d,=d=0=28 mm

BrImmonHsIeM IpoBEepOYHBIN pacueT Bajia Ha CONMPOTHBIICHHUE YCTATOCTH
Hawnbosee onacHbIM SBIIIETCS CeUSHUE 2 - MOCAT0YHOS MECTO IO/ MO IIIUITHHK.

Jlns  wm3rotoneHus Bama BeiOMpaem cramb 40XH T'OCT 1050-88,
TepMOOOpadOTKA-yIyUIIICHHE, TIpeIel MPoYHoCcTH 6,=850 MI]a.

0.1=0,450,=382,5 MIla
1..=0,586.,=221,85 MIla
MoMeHT COnpOTUBIEHUS U3rM0y Baja:
W, =0,1d® = 0,128 = 2195,2 mm3
MOMEHT COTIPOTHRIICHHS KPYUCHUIO BaJia:
W, = 0,2d3® = 0,2 - 283 = 4390,4 mm3
6a=My2/Wp=288,21 -10%/2195,2=31,29 MIIa;
1,=0,5T/W,=0,5-218,54 -10%/4390,4 =24,88 MIla;
om=0
Tm=1=24,88 MIla

Macmrabubiii pakTOp KauecTBa nmosepxnoctu Ky=0,81
Ks=1 nnsa mmudoBaHHON TOBEPXHOCTH.
Ks=2,5
K.:=2
V.=0,02+2-10%5,=0,17
v=0,5y,=0,085
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c_, 382,5

Sg = = _ = 3,95
e+ Vo Lo+ 017-0
~ T, ~ 221,85 _ 24
t T K, ~ 24,88 -2 -

KdKF + LlJTTm W + 0,085 . 24,88

_ SgSt 3,95- 3,49
Js2+sZ /3,952 4 3,492

S =2,61>[s]=2..2,5

8. IIpoBepouHbIii pacyeT MIMOHOYHBIX COeTUHEHH

BrinosnHseM npoBepOoYHbIN pacyET MIIOHOYHOTO COSUHEHHSI Ha CMSITHUE:
2-T-103
d-(h—t)-1,
[me: T=218,54 HMm - KpyTAIIHii MOMEHT;

Ocm = [O-CM]I

d=28 mm - nmameTp Baia;
h=7 MM - BbICOTA IITIOHKH;
b=8 MM - mupHHa MIOHKH;

t1=4
lcr=2,2d= 62
lin=lcT - 5=57

lp=lun—b=57-8=49 — pabouast qTMHHA ITIOHKY;

[Gcu] - TOTyCcKaeMble HAPSHKESHUS CMATHSL JUTS CTaH. [Gey]=120...140 MI]a;
2-218,54 - 103

~28-(7-4)-49

(YcnoBue BbITIONIHEHO! )

Brei6upaem mmonky 8x7x57 I'OCT 23360-78

O = 106,2 MIla < [o,,]

9. IToa00op NMOAMIUIIHUKOB KAYEHUS.
[IpenBapuTenbHO Ha3HAYAEM POJIMKOBBIN pauaibHO YIIOPHBIN MOAIIMITHUK
I'OCT 333-79
d=28 mMm; D=100 mm; C,=84; C=61; €=0,41; Y=1,46
OrnpenensieM pe3yJbTUPYIOIIE paialibHbIC HAarPYy3KHU:

Fry = /Rgl +R%, + Ryy = /121,772 + 2004,352 + 2568,96 ~ 4577,92 H;

F., = /R§2 + R%, + Ry, = /753,752 + 2004,352 + 3789,6 ~ 5940, 39 H;

3m.

Jluc N2 dokvm. Modnuc | lam

Sluc




Fs1=0,83eF1=0,83-0,41-4577,92 =1557,86 H
Fs»=0,83eF,=0,83:0,41-5940, 39 =2021,21 H

Y B B =N
A

/

Tak kak Fs;+F,=2897 H>Fs;=1557,86 dbuxcupyromei spisercs omnopa 1
Fai=Fs2tF, =2897 H
FA22F52:2021,21 H
Fa1/VF1=2897/4577,92 =0,63
Fa2/VF,=2021,21/5940, 39 =0,34
Taxk xax otaomenue Fai/VF1>e, To X;=0,4 Y1=1,62
Taxk xak otHowmeHnue Fa/VFo<e, To Xo=1 Y,=0
Poxs1=(VX1FritY1Fa1)KsK,=(0,4-4577,92+1,62-2897)1,4-1=9134,03 Br
Pos2=(VXoF2+Y o F2) KeKi=(1-5940, 39+0-2021,21)1,4-1=9734,12 Bt
Bri6upaem MakcUManbHYI0 HATPY3KY Poxs=Po2=9734,12 BT

C,\> 10° 84000 \**3 10°
Ln = <P3K3> - (9734,12 BT) 60 - 75

Son = 403424 > [L,] = 10000 .

10. Iloa6op My¢dThI.
Pabounit MomeHT My(ThI Tp,=T 15°k=47,56-1,2= 57,07 Hwm;
JluameTp BXOJHOTO Bajia peaykropa d,=48 mm;
[MTorpaBounbIit KO3 durment k=1,2
[To T'OCT 20884-82 monmbupaem My(dTy YHIpyryro ¢ TOpooOpa3HOU 0007I0YKOM
250x48-1*
[Tuwygmi]=250 Hm > T,=57,07 Hm
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11. OnpenesieHue BHEIIHUX CHJI OT ONPOKHUIABIBAKIIIUX MOMEHTOB
Ha HauOoJiee HATPYKEHHbIN 00JIT.

'/ T

s
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Pucynoxk 5. [IpumepHas cxema onopsl peayKTopa.

N
1/

[TpoBepka 60aTOB Kperuienns peaykropa K-200 k pame.
Bpammaroriiue MOMeHTBI: Ha ObICTpOXOAHOM Baly Ty =44,6 HM, Ha THXOXOMHOM
Bay Tpx=218,54 Hm. 1o npuiioskeHuIo 71 Halllero peyKTopa BEIOupaeM:
;=310 mm; A=260 mMm; d=19 MMm; K01-BO O0aTOB-4.
[Mpuaumaem 6ont M18 ¢ muamerpom ds=18 mm.
6 = (L1-A)/2=(310-260)/2=25 mm
rae 6- paccTosiHue OT pedpa ONMPOKHUIBIBAHUS JI0 IICHTPa OJIMIKANUIIEr0o OTBEPCTHS;
1=A+6=310+25=335mm,
rae | — paccrosinue ot HanboJiee Harpy»KEHHbIX (JanbHUX) OONTOB 10 pedpa
OTIPOKHU ILIBAHUS.

Ts= Teux —Tex = 218,54-44,6 =173,94 Hwm,

rae, Ts — CyMMapHbI OPOKUABIBAIOIIMKA MOMEHT BXOJHOTO U BBIXOJIHOTO BaJIOB.

o Ty - 103 173,94-103
BT 2.1  2-335
MaxkcumanbpHas cuia, JeUCTBYIOIIAas Ha 0oJIT
Fuace=1,3K Fyu(1-0)+ Fax=1,3-2:259,61 (1-0,25)+ 259,61-0,25=571,142 H

Hanpsixenust B 60J5iTe paBHBI

= 259,61 H

3m.
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Fuace 571,142

= = = < =
4‘ 1
O- [ ] . - 33,3 e 50 IV[Ha

[Ipy HEKOHTPOIHUPYEMOIA 3aTsKKE [S] = 4 ... 6.

Y cI10BUE BBITIOJHSIETCA.

B manHo# paboTe BEIOMpaEM IIBEIUIEP IO JHAMETPY OTBEPCTHS 00JITa KPEILICHHS
peaykropa K pame. Pama crynendaras. J{jist pamMbl OyeT HCIIOJIB30BaH IBEILIEP
No20 T'OCT 11284-75

H=20- 10 = 200 mm

3m.

Jluc N2 dokvm. Modnuc | lam

Sluc




Jlurepartypa

— M.: KonocC, 2011. 512 c.

2. IlpoexTupoBanue npuBogoB. Metoaudeckoe nocooue. Yasrapaesa T.C.,

MartseeB B.A., MeasaukoB O.M. — M.: ®I'bOY BIIO MI'AY, 2009. 135 c.

. Koncnekr nekuuii no kypcy «Jleranu MalimH ¥ OCHOBBI KOHCTPYUPOBAHUS)

Jetanu mamuH 1 ocHOBBI KOHCTpyupoBanusi. Epoxun M.H., Kazannes C.I1. u np.

3m.

Jluc N2 dokvm. Modnuc | lam

Sluc




