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cTpagaLa 2

1 HPOEKTUPOBOUYHBLIE PACUYETDI

1.1 Hcexoonsie oannsie 0/ pacuema Mexanu3m noovema
2py3a

Hexopnble maHHBIE JUIS pacueTa MeXaHM3Ma ToAbeMa Tpy3a IpUBEISHH B
Tabmurte 1.
Tabmuma 1 - McxopHble faHHBIE IS pacueTa MexaHI3Ma o IbeMa Ipy3a

HanmenoBanue BeIMunHbL O0o3HaueHue 3navenue

MOCTOBOU 3IEKTPHUECKHIA
Twun kpana -
o0IIero Ha3HAYCHUS

HomunamsHas Tpy30mo1h-

Qp.T 0,9
€MHOCTH KpaHa
CKOpocCTh 1I0/IbeMa Ipy3a Vip M/c 0,183
Bricora nmogseMa rpysa H, m 12
PexmvHast TpyTma Mexa-
By M 4

HHU3MOB

1.2 Botbop Kkproxoeoii nooeecku

KprokoByo mojBecky BHIOMpaeM B 3aBACHMOCTH OT HOMHHATHLHOU TPy30-
IIOJIbEMHOCTH KpaHa, CJIOKHOCTH W KPaTHOCTH IIoNAcIIacTa. llapaMeTpsl o BecKu
nupunumaeM 1o ['OCT [2].

AV

T4

Pucynok 1 - Cxema KprOKOBOH OIBECKU

Jucm

Haam | Jhucm N doxym. Jloon. Jlama
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[TapameTphl BLIOpaHHOH 1I0IBECKU:
- THI, 1-3,2-336;
- Macca IOJIBECKH, QHOI[ =0,0364 T,

Ha pucynke 1 uzoOpakena cxeMa BHIOPaHHOH ITOJABECKH.

1.3 Buibop xanama

HauGoanmee YCHIIC B OJTHOM BETBH KaHaTa

(QutQuox)g  (0,9-103+0,0364-103)-9.81
Frax = -

my— 1.0.99 = 927887 H,

rie QHOI[ - HauOoJIkITIee YCHIINE B KaHaTe, QHOI[ =0,0364 T,
Nuoy - KIIJ[ monwcnacra, TpUHAMAETES B 3aBUCHMOCTH OT KPAaTHO-
CTH, Noq = 0,99 [1, 1adm.2.2, c. 24].

Pacuernoe Pa3peIBHOC YCHIINC KaHATa
Fgg;;=Fman3 =9278,87-5= 46394,35 1,

rge ki - xooddunuent 3amaca poYHOCTH KaHaTa, IPUHHMAETCS B 3aBU-
CHUMOCTH OT TPYIIIEI pekuMa paboThl MexaHusma, ky =5 [1, tabm.2.3, c.24]

IIo paccuuTaHHOMY Pa3pLIBHOMY YCWIMIO IPUHUMAEM KaHaT CO CICAYIO-
MTAMH XapaKTePUCTHKaAMH:

- tun JIK-P T'OCT 2688-80;

- taMeTp KaHaTa di. =9.9 MM,

- (paKTHUECKOE pa3phIBHOE YCHIINE Fg:; =48,85 xH.

pacu _ pact

Fpasp daxt

, CJICTOBATC/ILHO, KandaT BbI6pElH BCPHO.

1.4 Pacuem zeomempuueckux pamepog dapabana

MuHIMaIRHO JOTYCTUMBIH THaMeTp OapadaHa 1o THY KaHABKH

0
Ds

ITpuanmaeM auameTp OapadaHa MO Py HOMHHAJIBHBIX pasMepoB Ra20

=d €=9,9-20=198 mm.

I'OCT 6339-85, ¢ yaeToM MHHUMAaTbLHO JOIYCTHMOTO AHaMeTpa OapabaHa 10 THY

Jucm

Ham

Jucm N doxym. THodn. Jlama
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I

KaHaBKM M HCXOJA H3 IIPOYHMX KOHCTPYKTHBHO-TCXHOJIIOIHYCCKHX COO6paH{€HHﬁ

(BO3MOKHOCTH pasMeIeHHs BeHIa 3y0uaToil MyQThl B noJiocTi OapadaHa, IPUHS-

TOR TEXHOJIOIHU U3rOTOBIICHKS OapadaHa):

0
Ds

Juamerp OapadaHa 110 OCH KaHaTa olpeaesieM 1o GopMye

=200 MM.

0

Yucno pabouux BUTKOB HAPE3KHU
~1000Hm  1000-12-1 o
Zp = 0 = 3,14200 7
nD6
[Tar nape3ku OGapadana 3aBUCHT OT JUaMeTpa KaHara
t=d +(2...3)=9,9+3=12,9 Mm.

+d =200-9,9=209.9 MM.

[IpuanMaeM 110 HopMam MamrHocTpoeHus |2, [puwin. X1V, ¢.475] t=13 mmM.
JlimmHa o1HOM Hape3aHHOH yacTh OapabaHa

bq= (zp+23) t=(19+2) 13=273 mm.

OO0mas jmna capadana

Lg=aty+lp+8t =1-273+0+8-13 =377 M,

rie L - paccrosnue MeXIy HapeskaMi, Loy =B ;

B - paccrogHHe MeXkAy KpaHHMMH OIOKaMH KPIOKOBOH IOJBECKH,

B =0 mm.

1.5 Boibop rnekmpoosuzamens

CraTnaeckast MOITHOCTDL, pa3BUBacMaid B MCXaHHU3ME

b (QetQuon)gvrp  (0,9+0,0364)9,81-0,183
er B 0,776

=2.17 xBr,
KeMnex

e ke - KoodpuImenT, yUuTHBaONIi pa3MepHOCTh BEITHIHH,
Naex - KILT Mexanmsma;

NMex "Nk, M1-2 Mok, Nk,

Mg =0,99 - KILJI napel 0 JIMITHAKOB Ka4eHu,

Jucm

Ham

Jucm

N dowymt. [loon. Hama




www.edu.dn.ua

cTpagaLa 7

1.7 Betbop mopmosza
OHpC,I[@JII/H\/I CTAaTHYECKHUU MOMEHT OT Beca Irpysa IIp1d TOpMOKCHHHN

0
er (QurfQuon)ePsMmex  (0,9+0,0364)-103-9,81-0,2-0,776
T 2mU, - 2:1-50

T = 18,89

OrmpeiensieM TpeGyeMBIit TOPMO3HO MOMEHT MeXaHM3Ma

Tped
T

TP =1k, = 18,89:1,5=28,34 How,

e k; - xo>dduiment samaca TOpMOKEHHA, IpUHHMaeM k. =1.5. [2,

TalI. 18, ¢.84]

ITo xaranory |5, tadin.V.2.23, ¢.284] npuHuMaeM KOJIOAOYHBLIA TOPMO3 C

IIPUBOAOM OT JIICKTPOIHAPAB/IHYCCKOI'C TOJIKATCILI THIIA TKI" co ClICAYIOIMKIMHA

XAPAKTCPHCTHKaMH.

- tun TKI-200;
- THaMEeTP TOPMO3HOTO IMKHBa Dy, =200 Mm;

- TopMO3HO#H MoMeHT T.. =300 H-m.

1.8 Botoop myghmor c mopmosnsim uikueom

Jltst BBIOOpa My(THI IBUTATEIS UCTIONB3YEM CIEVIONIHNE TaHHbIE:
dy; =25 MM - HaMeTp Bana JIBUTATeNs (HCIOIHEHHe Balla SIIeKTPO/IBHraTe-

JIS1; TATAHAPHYICCKUI);

dp =25 MM - TUaMeTp Baja pelyKTopa (UCIIOTHEHHe Bajla peykTopa: KOHHU-

YECKUH ),

Dy =200 MM - 1aMeTp TOPMO3HOTO IIKHBA.

[IpunuMaeM My(QTY YOPYIVIO BTYJIOUHO-IIAJILIEBYIO CO CICAVIONUMH IIa-

pamMerpaMu: |2, 1adi.5.44, ¢.227]

- quaMeTp pacTodku d=50 MM,
- THaMEeTP TOPMO3HOTO IMKHBa Dy, =200 Mm;

- MaxXOBHI MOMeHT J, =0.5 KT M2 |

Jucm

Ham

Jucm

N dowymt. [loon. Hama
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1.9 Pacuem uepesaunoii nepeoayiu

Hexoaabie TaHHBIE
MOIIHOCTE Ha 9epBske Py = 2,15 xBT;

-1
JacToTa BpallleHus YepBaka n) = 890 MHH

MOIIHOCTE Ha YePBIIHOM Komnece Py = 1,72 xBr;

-1
9acTOTa BpallleHUs] YePBATHOIO Kojleca Ny = 17,8 MUH

nepegarouHoe aucio Uy_s = 50;

T T

LIeperpy304Has ClIocOOHOCTD HICKTPOABUTATEISL ( max / Toow )HB =2.2:
P _ .

HOMHUHAaJIBLHAS MOITHOCTE AIEKTPOABHTATES — Aexar = 2 7 kBT,

P —
roTpeOHas MOITHOCTD AIEKTPOIBATATENS ~ 1™ = 2 17 KBT.
IIPUHAMAECM PEXKUM HATPYKCHHUA

t P t P t, P

1 1 2 2

nl 2000 P 3000 0,8P 3000 0,5P

[TpoexTUpOBOUHBKII pacdeT

OcHoBHas OeiIbk — OIIPpCACICHHC MCKOCCBOIO PACCTOAHMA 1ICpCHadn H3 VC-
JIOBUS KOHTAKTHOM BBIHOCIUBOCTH BY6BGB HCPBAYTHOI'C KOJICCA.

HazHauenue MaTepHalioB UepBsIKa U YEPRITHOTO KoJeca
ITpuaumaem s deprsika 1: Crams 45; zakanka TBY, HRC = 55%5; co-

CTOAHHC IIOBCPXHOCTH BHTKOB YCPBAKa - H.UIH(I)OBB.HHBI@, IIOJIIHPOBAHHEIC, Or=

550 Mlla; ®s= 750 Mlla,
Bribop mareprana 3y0ObeB Kolleca IMPOW3BOUATCS B 3aBHCHMOCTH OT BEIIH-

YHWHBI CKOPOCTH CKOJIBACHHA B 3allCINICHHH Us , TBEPAOCTH H YUCTOTHI IICBCPXHO-
CTH BUTKOB YCPBIAKaA

R 4,50 3 [9550P; 4 5000 3 [9550.172
NI n, o 178 oMme
10 10 2 10 >

ITpuarMaeM 7151 depBsIaHOTO Koneca 2: JIAJKMIG6-6-3-2; crmocod OTIMBKH

- B uecyanyio dopmy; %r= 600 Mlla.

OHpC,I[eJ'IHeM JOIIYCKaCMBIC KOHTAaKTHBIC 1 M3TUOHBIE HaIIpARKCHHSL

Jucm

Ham

Jucm N doxym. THodn. Jlama
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JlomyckaeMble HaIIpshKeHU Oe3 yuera peskuMa padoThl epejain

[l =136 Mlla; [l =73 Mlla;

OrmpesiensieM TonTyckaeMble KOHTAKTHBIE HATIPSKEHUS ¢ YUETOM pekuMa pa-
OOTHI IepeTavan

[k, =[oky 1,

bazoBoe amcio THUKJIOB IICPCMCHBL HaHpE[}I{GHI/Iﬁ

Nuo=250-106 (JUI1 MaTepHaloB KoJeca ¢ XOPOITUMH aHTH(PPHKITHOHHBIMHA

CBOMCTBaMH, €CIId 3yOhsl kolleca paboTaroT B TIape ¢ MOBEPXHOCTHO YIIPOTHEHHBIM
a0 teepaoctd HRC 245, numdoBaHHbIM | HOIUPOBAHHLIM YEPBIKOM )
DKBHUBAJIEHTHOE YHUCIIO IIUKJIOB [IEPEMEHBI HAIPSKEHUAN

p
602 tini(_lj

Nig n=const = 60-17,8 (2000+3000-0,8%+3000-0,54) = 4-10°

KonddunumeHT 1oaropeqHOCTH

Ky o N0 _ 5 [250106
/Ny = 1106 b IJI1 MaTepHAJIOB YePBIYHOrO Koleca,

oGnaaaxonmx HOHMMKEHNHLIM KA aHTI/Iq)pI/IKHI/IOHHbINII/I CBOfICTBaMH, IIPHHHAMACM
Ky = |

[oJen, =136-1=136 Ml la
OrmpesiensieM jlonryckaemble M3rNOHBIE HATIPSKEHUS ¢ YIETOM pexkuMa pado-
THI TIepelaTn

[G]FL = [G]F Kq
BaSOBOG HHUCIIO TUKIIOB HepeMeHbI HaHpH}I{eHI/Iﬁ

6 e
Nro=250-10° (g 6pons u arymeit)
DKBHBAIIEHTHOE YUCIIO TUKIIOB ITEPEMEHEI HATIPSIKEHHMIA

p,Y
602 tn; (IJ
Vn=canst = 60-17,8 (2000+3000-0,89+3000-0,59) = 3-10°,
KonddunumeHT 1oaropeqHOCTH

9N 9 ¢
[ Neo 7 [250 106 o
BRVE 3.106 1,63 ,nmpuHMMaeM “FL=1,63.

[olr. =73.1,63=118.99 MTTa

NFE =

Jucm

Ham

Jucm N doxym. THodn. Jlama
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Hasnauenue napaMeTpoB nepejain
C yderoM IpuHITOro a=250 MM M W3BECTHOI'O HOMHHAILHOTO IEepeaaTod-

noro uucna Uy _» =50 HasmadaeMm napameTpnl nepejauu 1o 'OCT 2144-76: m=8

MM; q=12,5; “=0; Uq) =50.

Pacuer reoMeTpriecKUX U KOHCTPYKTHBHBIX IIaPaMETPOB IIepeadn

& 21

e }

Py |
-~

-

|

fas
4
ST

: \\ § \ \;\'
\_\ |

&

[

|

[

|

gﬁ
T

Pucynok — Cxema 3alleIuIeHUS YSPBIUHON HMIIMHIPUYICCKON 1Iepeladu

d1=qm=12,5-8 =100 mm;
da1=d1+2m=100+2-8 =116 nvM;
dp;=d1—2,4m=100-2,4-8 =80,8 M,
dy» =mz, =8-50 =400 mm,

dmo =dy +2m 1 =400+2-8-0=400 mm;

dp d2 100 . 400
[IpoBepxka: 4= + 5 T 5 + R 250 MM.

daz =d w9 +2m=400+2-8=416 MM;
df2=d@ 7 —2,4m=400-2.4-8 =380,8 M,

dams Sda, 12m=416+2-8=432 MM, 2 - k02, pu m

Jucm

Ham

Jucm

N dowymt. [loon. Hama
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by 2(10+0,06 z9 )Im=(10+0,06-40)-8=104 MM, npunuMaem 10 psagy Ra20
(I'OCT 6639-69)b) =140 MM (/g nuAdYEMBIX YePBIKOB IITUPHHA BEHITA YBEIH-

qMBaeTCAd Ha 25 MM IIpH M= 8 MM);
bo 30,75da1=0,75 -116=87 v, 1o pagy Ra20 (I'OCT 6639-69) by =80 Mm.

YcnoBHBIR yrou oOxBara

by 100
8 = " - _ = " - _ _ _ = , = o = o ?
arcsin daz_ 0.5 aresin 3 -~ 058 arcsin 0,1942 =11,2°=11°12

28=2-19,34=22 4° = 22°24’

Ha3naueHue crernieHr TOUHOCTH Nepeladn
Yol IoAbeMa JIMHAA BUTKOB Ha JICIIATEIILHOM IIWIMHAPE YepBIKa
“1 1
T=arctg E =arctg 125 =arctg 0,08 = 4,57° (cos T=cos 4,57° = 0,9968)

dakTHUecKas CKOPOCTEL CKOIIBRCHIA

o "im 314-100-89%
~60-1000 cos” _ 60 - 1000-0,9968

HasnmauaeM cTernneHsr TOUHOCTH 8.

v

= 4,67 M/c

1.10 Pacuem eanoe pedykmopa

BXOJHOH Ball

3 3
| T /23280
> = = :
d= 02[1] 0.2-20 18 MM,

ITpuHUMaeM TraMeTp MO HOAMMUIHUAK di=45 MM,

BBIXOHOH Ball

3 3
T 922810
P = = .
d=\ /0’2[‘{] A 0.2-20 61,3 MM,

[IpunuMaeM auaMeTp 1O MOAMUIHUAK dI1=65 MM

Ham

Jucm N doxym. THodn. Jlama

Jucm
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1.11 Botboop noouiunuuroe

BXOJHOH Ball
[IpuauMaeM pOIUKOIIOIIIUIIHUKA PaJAAILHO-YIIOPHBIE KOHUYECKUE OJHO-

paaubie Ne 7309 I'OCT 333-79

d=45 mm; D=100 M, B=26 vy, C=76100 H; Cy =59300 H;

BBIXOHOH Ball
[IpuauMaeM pOIUKOIIOIIIUIIHUKA PaJAAILHO-YIIOPHBIE KOHUYECKUE OJHO-

paaubie No 7313 'OCT 333-79

1y,

d=65 M, D=140 mmv;, B=33 mm;, C=134000 H; C =111000 H,

1.12 Koncmpyuposanue u paciem ocHOGHHIX PAZMEPOB
KOpnyca u KpbsliiKu

KoHcTpyrpoBaHue OCHOBHBIX RJIEMEHTOB KOPIIyCa

TOHH_[I/IHa CTCHKH OCHOBaHMA KOPIIYCa

4
8=1,124w/TT =1,12-1/922.8]1 =6,2 MM,

rge T - MakcHMalbHBIA BpaIlaloAi MOMEHT Ha THXOXOAHOM Ba-

ITpuarMaeM 6=7 MM,
TonmmHa cTeHKN KPHITIKH KOpITyca
01=0,96 =0,9-7=6,3 MM.

IIpunmmaem 61 =7 MM.

Jucm

Ham

Jucm

N dowymt. [loon. Hama
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& 8

Pucynox - PazMepnl BepxHero mosica (aaHITa oCHOBaHUS Kopityca U ¢hiaH-

I1a KPBIIIKH KOpITyca

Tommuua BepxHero nosca (hiraHa OCHOBaHUS KopIlyca
b=1,56=1,57=10,5mm.

ITpuarMaem b=11 mm.

TomnmuHa HIDKHETO TIosIca (IIaHIa KPHIIKK KopITyca
b; =151 =1,57=10,5Mm.

IIpunmvaem by =11 M.

TommHa HIKHETO TIosgca (IIaHIa OCHOBAHUS KOpITyca
P=2350=2357=16,4 mm.

[Ipuaumaem P=17 mm.
b €

R

T/ l:‘i
ol
R Iy
e

Lo

l;lf’f.‘u

0250

Pucynok - Pasmepr HIDKHero nosica (praHIia OCHOBaHUS KOpITyca

Juamerp U kolmdecTBO PyHJAMEHTHBIX OOIITOB

3
d= 1,6«3/TT =1,6 V922,81 =15,6 Mm.

ITpuarmvaem d=M16.
KommuecTBo dyHIaMEHTHEIX GONTOB N =4.

Jucm

Ham

Jucm

N dowymt. [loon. Hama
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PI/ICYHOK - PaSMepBI IIPUITHABOB AJEI IIOATMTHUITHUKOBLIX THE3 T

JlmameTp OONTOB pacloiI0KEHHBIX Y TIOIIMHAITHAKOBBIX THE3/T
d; =0.8d =0.8-16=12.8 M.

[Tpunnvaem dy =M12.

JmameTp cTSKHBIX OOJITOB
dy =0.8d; =0.812=9,6 MM

IIpunmmaem dy =M10.

JluameTp GONTOB KPEeIIeHUsI CMOTPOROM KPHIITIKH
dg=04d; =04-12=48mm.

[Tpunnmaem dy =M4.

PazMeprl HIPHUIMBOB IS pazMenieHus OOITOB Y HOAITHITHUKOBLIX THE3/]

Pasmeprl onpegersiiores rpadUaeckuM cioco0oM Tak, yToOnl odpasoBajach
OTIOpHasI TIOBEPXHOCTH MO TOMOBKY OonTa U raiiky. UToOnl m3bexaTh Iepecede-
HUSA OTBEPCTUH CTAKHBIX OOITOB d| M OONTOB KPEINIEHHs KPBIIKHA K KopIycy d3

paccTodHHE MeKy HUIMH IIpuHAMaeTed a>0,5d 1 +d3

Ham

Jiem N doxym.

Jloon.

Jlama

Jucm
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Tabimia - PasMepnl IpUIMBOB U1 pazMeIIeHus OOITOB Y IO ITUITHUKOBLIX
THE3]

THe3/1a TIO/ITUITHH- | THe3/[a IO IITHITHH-
KOB BaJla Bl KOB BaJla B2
a a>0.5-12+10=16 MM
HaMeTp PacTOUKH TIOJT TOAMUITHIK Dy |
IR P oA m 100 140
MM
JTUAMETP BUHTOR KPETINIeHUST KPHITIKH K
M10
Kopmycey dj
JTUAMETP OKPYKHOCTH PacToNOKeHHs
KpEMeKHBIX OONTOB MPUBEPTHHIX KPHI- 120 160
ek dy , MM
JraMeTp OOOBIIMKH MO, MPHREPTHOM
N 145 185
KpBIIKOH dg , MM

MuHMManbHOE PaccTOSHHME OT OCH OTBEPCTHA CTA/KHOrO Oonra dy 10 pac-
TOYKH oA moammniuk e = 1,1dy = 1,112 =13 M.

TopIithl NPUIMBOR ISl MOANIMITHAKOBBIX THE3]] JOILKHB BBICTYHATh 3a
(I1aHIIbI INIOCKOCTH pa3beMa Ha BeJIMIUHy hy=3 MM .

Pa3smepr! dhnaHIieB peaykTopa

[MTapuna dnannes K| peaykropa AomKHa OBITH JOCTATOUHOM I pasMe-

NICHWS FAfiKi WIK MIECTUTPaHHOK FOJIOBKH O0JITa U JIUISL TOTO, YTOOBI MOKHO ObLIO
HAJIOKUTH KIIHOY U IIOBEPHYTH €ro Ha yroJ =60°.

Tabmuna - Pazmepnl duianiieB peaykropa

(bmaHITel U1 coeAuHE-
HUSL OCHOBaHUS U
KPBIITIKH KOpITyca co
CTOPOHBI CTAKHBIX OOJI-

qmaHuBI JUISI KpeTIIIeHUST (bHaHHBI HAJET COCTUHCHUA OC-
peAYKTOpa K OCHOBA- HOBaHHA W KPBIIITKH KOPITYCa
HIHIO (HJ'II/ITC, pamMe UIn CO CTOPOHBI IIOAIMUITHHUKO-

dympamenty) K , C BbIX THE31 K, Cq 0B Ky, Cr
K.
39 33 28
MM
Ci,
21 18 16
MM

PazMepr! TUTEHHEIX TIEPeX0oI0B MEK Ty CTeHKOM KopIiyca 1 (laHIaMu
- TOJITMHA TIepexo/ia

o = 0,760 =0,7-7=4,9 M.
IIprnmmMaem o = 4.8 M.

- BBEICOTa IICPeXOodad

Jucm

Ham

Jucm N doxym. THodn. Jlama
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hy = 0,73,

CcIRAHALL, 1Z

=0,7-4,8=19,2 MM.

IIpunmmaem hyy = 19 MM,

Panuyc conpsskeHUs 371eMEHTOB KOpITyca
r=10,256=0,25-7=1.75 Mmm.
[IpuaumaeMm r = 1,7 MM.

PaSMepr 3JICMCHTOB OIIOPHBIX HOBGpXHOCTefI AL pasMCIICHIA OONITOB

OHOpHBIe IMOBCPXHOCTH IIOA KPCIICHKHBIC ACTalIld TOJIAHLBL OBITH o6pa60Ta-

HEBI, pasMep 3JICMCHTOB HOBerHOCTeﬁ JIEL pasMEIICHHUA OONTOB 3aBUCHUT OT AHa-

MeTpa KpemneKHbIX GONTOR

Tabmuua - Pasmepbl 2IIeMEHTOB OIIOPHBIX IIOBEPXHOCTEH I pa3sMelIcHUS

00IITOB

pazMepsl OITOPHBIX
IIOBEPXHOCTEH Kpe-
MEKHBIX JleTanei
JUTSL KPETLIIEHUS pe-
JYKTOpa K OCHOBa-
HUIO (IIJTATE, paMe
Wik QyHIaMenTy)

pazMephl OMMOPHBIX T10-
BEPXHOCTEH Kpelex-
HBIX JieTanel s co-
€TUHEHWS OCHOBAHUS 1
KPBIIIKH KOpIIyca cO
CTOPOHBI IO TUITHH-
KOBBIX THE3/|

pasMephrl OTIOPHBIX
HIOBEPXHOCTEH Kpe-
[ICKHBIX JeTalci
JUIS coe TMHEHHS
OCHOBAHHUY U
KPBIITIKH KOpITyca
CO CTOPOHBI CTK-
HLIX OOITOB

AAaMeTp IIEKOBKH
Dy, MM

28

22

18

yOuHa HEKOBKHU
h, MM

1.5

JTHAaMeTp OTBEep-
CTHS 1O PyHa-
MCHTHBIH OOIT
dg , MM

19

JUaMeTp OTBEp-
CTHSI TIOJT CTSIK-

noi conr di , MM

13

11

JluameTp MeHTPUPYIONNX MTHPTOR
JUIL MCKIIFOYCHUS. CMEIIEHHS. KPBIIIKA OTHOCUTEIILHO €0 OCHOBAaHUS YCTa-

Hap/IUBAaIoOT JBd KOHHYCCKIIX H_ITI/Iq)Ta, PACIIONIONKCHHBIX KaK MOMKHO JaJIbIOC APYI

or apyra. IITud el ycTaHABIMBAIOT 0 PACTOUKH OTBEPCTHH IO HOAIIHITHUKH.

dp=0,5d

=0,5-12=6 MM.

Ipummmaem o I'OCT 3129-70 dyppp =6 MM

KOHCTpYI/IpOBaHI/Ie BCIIOMOI'aTCIIEHBIX 3JIICMCHTOB KOPIIYCa

Ham

Jiem N doxym.

Jloon.

Jlama

Jucm
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PasmMeps! nipoynme

- TOJIIMHA IIPOYIITHHBI
S=26=27=14Mm.
[TpurmMaem S=14 M.

- IUaMETP OTBEPCTUS B IIPOYIIIHHE
de =36=37=21 mm.
LpmmvaeM dypy, =22 M.

TommuHa pedep KecTKOCTH OCHOBaHMS KOpITyca
m=0,80=0.8-7=5,6 MM

[IpuanMaeM m = 5,6 MM.

TommuHa pedep KecTKOCTH KPHITKH

mqj =0,801 =0,8-7=5,6 mm.

[TpuarMaeM my = 5,6 MM.

Ham

Jucm

N dowymt. [loon. Hama

Jucm
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2 MPOBEPOYHLIE PACYUETLI

2.1 Onpeodenenue apemenu nycka MEXAHUIMA C 2PY3IOM

MomeHT HHCPIHHA BPpallarOIMHUXCHa qgacTel MEXaHW3Ma
Top =(Ithyr)d = (0,0293+0,5) = 0,529 krw?

rjge 6 - Ko3d(UIHEHT, YUHUTHIBAIOIWNA HHEPIMOHHOCTD IOCIEHYIOMNIX
rocTie TIEPBOTO BATOB PeIYKTOpa U IPUBOIHBIX Konec, 6=1,25.
MoMEHT UHEPITUY I'Py3a, IPUBEICHHBIA K Bally BIICKTPOJABUIATEIIS

2
(Rt Quon)P5  (0,9+0,0364)-103-0,22

J = 0,005 kr-m2
Ip 2 12.502. : :
4szpnMeX 4-12:502-0,776
MomeHT HHCPIHHA IIOABCCKH
2
Quoas  0,0364-103-0,22 5
Jop = > = 20 = 0,0002 kr-M~ ,
4m2UpﬂMex 4-12-502-0,776

YriaoBag CKOPOCTL Balla 3JIICKTPOJABHIaTCIIA

Ty 3.14-890
®n=30 T 30

CpeHeIIyCKOBOM MOMEHT 3JICKTPOIBATATEIIA

= 93,15 paa/c.

TH

rep = Wep Tun = 1.6:23.61=37.78 Hoar

rae T IH - HOMHHAIbHBIH MOMEHT ABHUTaTCIIA,

P
_ . LAH _ 22 _ _
u =ke ny 9550855 =23.61 Hm.

CraTnuecKuiif MOMEHT I'py3a Ha Bally SICKTPOABHTATCIIA

T

2
p (e Qmon)eP5  (0,9+0,0364)-103-9,81-0,22

T
et 4mUpTyex 4-1-50-0,776

= 2368 H-M,

BpeMst mycka MexaHH3Ma ¢ TPY30M

p (er”Bp”Hoa)@z[ (0,005+0,529+0,0002)-93,15 a1
= — — c

II | Trp 37.78-2,368 ’
ACp CT

t

2

Yckopenue rpysa IpH HoAbeMe

Jucm

Ham

Jucm N doxym. THodn. Jlama
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2.4 Pacuem osuzameina na nazpee

[TpoBepka aBUTATENS Ha HATPER SIBISIETCS 003aTeIHHOM, TaK Kak JBUTaTelb
OB BHIOpaH MO YCIOBHIO Py iy ~*Pe
CpeHeKBa[paTUIHBIA MOMEHT Ha BaJly JBHrATE 34 IUKII OIepaIiiii
n 0 2 0 0
[TH ]QZ(trpﬂ j + Z(Trpj- 2P+ z[(T J22t J
aep) P\ (LeriTy o T\Wer) Ty
cp no n 0
Ztrp +2t i+ zE(trpH Ji
1 1 1I 1 11 1I

I \/ 37,782(1,41+1,31)+2,3682-2-65,57+0,0922-2-65,57

Top = 1,41+1,3142-(65,57+65,57) - A
H-,
rac ;p - BpeMi YCTAaHOBHUBIICTIOCA ABHMAKCHIA MCXaHHU3Ma C I'PY30M,
H 12
(P =—2 = = 65,57 c,
'y TV 0183
Hpp - cpeisis BricoTa LObeMa IPY3a;
0 0
y - BpEM:A YCTaHOBHBIICTOCA ABHAKCHHI MCXaHH3Mad oe3 Ipys3a, ty ~
£P
y
Vemopre T op <Ty 11 » YIOBIETBOPAIONIEE JIOIYCTHMOMY HATPeBY JIBUTATETIL,
BBIITOITHACTCAL.

2.5 Pacuem kpeniienusn kanama K dapadoany

[TpunaTa KOHCTPYKIMSI y37a KpemieHWs KaHata K OapaGaHy TPMKUMHOMN
IJTaHKOM ¢ OTHUM OONTOM, IPOPUITH KaHARKH - TIONYKPYTIIBIH.

Jucm

Haam | Jhucm N doxym. Jloon. Jlama




Pucynok - Cxema kperuieHus KaHara K Oapadany IHOCPEACTBOM IIPUIKHAM-
HOM IIJIAaHKH

Pactarupatorniee ycumie B IPHKUMHOM OOJTE OmNpeesieTcs o 3aBUCHMO-
CTH

F= 2Fmax
efor ey )(ef1+1)

rje  e=2,72 - OCHOBaHHUE HATYPAILHOIO JIorapudmas
{ - xoaddumenT TpeHus Mex Iy kKaHaToM U 6apadanoM, (=0,14;
o - yroa o0XBaTa kaHaToM OapadaHa, a=3T,
f] - mpuBexeHHBIA KO3(DOUIHMEHT TPeHHS MEXTy KaHaTOM M IIPH-

KAMHOH TmaHkoH, =f] =0,13 (g moaykpyTinoi KaHaBKR),
3 - yron HakmoHa OOKOBOI TpaHM Ha IPW:KUMHOH IIaHKe, P=45°;

o] - yrox obxsara OapabaHa KaHaToM IIPH Ilepexole OT OJHOH Ka-

HaBKH B IPYIVIO, L] =2T.

HeoOxoaumoe auciio 601ToB (IPUKUMHBIX ILIAHOK)

kF ( 1,3 f1(d+a)
=106 273
10 [GP]LO,ZS:'tdl 0,1d]

Z

>

rje k- konddunment 3amnaca HajeKHOCTH KPEIUICHUS KaHata K Oapadamy,
k=1,5;
[Gp] - IOIIYCKAaeMbIe HAIIPSKSHUS 1IPH pacTshkenun doirra M16, [Gp]

=80 MlIa (opHeHTHPOROUHO MPU MaTepralie OoITa cTalb 35);
d - TMaMeTp KaHarTa;
a - MUHAMAJIbHAS TOJIIHAHA IPWKUMHOM IIIAHKH,
dy - BHyTpeHHHUH JuaMeTp pe3bObl IPIKUMHOIO OOITa.

Hezapucumo ot pacuera, HcXos U3 TpeOOBaHUN OXpaHBI TPY/Ia, YUCIO 00-
TOB (IIPHKUMHBIX TUIAHOK) IIPUHUMACTCH HE MEHEE JIBYX.

Jucm

Haam | Jhucm N doxym. Jloon. Jlama




www.edu.dn.ua

CcIRAHALL, 23

_ 2-9278 87
= 2 720,14-(0 14_'_0,13)(2,720’14_4_1)
_ 1,5-5380,59 1,3 ,0:13(0.0140.012)
801060 (0.2570 013842 0.1-0,013843 J = 1,96,

[Tpunumaem 2 Gonrra M16.

= 5380,59 H.

2.6 Pacuem uepesiunoii nepeoauu

HpOBepKa Ha KOHTAKTHYIO BEIHOCIIHBOCTD IICpCIaiuin

OcHoBHas Ociik — OIIPCACIICHHC KOHTAKTHBIX HaHpE[}I{GHI/Iﬁ IIpH OKOHYa-
TCIIBEHO IIPHUHATBIX lIapaMCTpax IICpeIavn. Ot HallpAAKCHHA HC HOJLKHBL IIPCBLI-
marThb HaHpE[}I{GHI/Iﬁ JOIIYCKACMBIX.

z' 7' PzK
et s

!
21 - ko3(hHUIMEHT, YIUTHIBAIOMIHMN (OPMY COLPSIKCHHBIX ITOBEPXHO-

< [G]HL

re
CTCH,
Zy k03 PUITHEHT, YIUTHIBAIOMUN MeXaHWUeCKHe CROMCTRa Mare-
PHUAIOB COLPSIKEHHBIX I[IOBEPXHOCTEH.
YTOUHAECM UCXOAHBIC JaHHLIC

daxkTHUecKad CKOPOCTE CKOJILKCHIA

Ys=4,67 M/c (cM. TIYHKT 1.7)
Koa(pHuITeHT ToNe3HOTo JeHcTRHS Mepe/iaun

taV tg 4,57
. Mas = o8 _ £
=(0,95...0,97) > 096tg(v+p) =0.96151.5742.17) 075

'
rae P YI'OJI TPCHHA, ZABUCSIIUNA OT MaTepHalla 3}76B6B KOJIeCa 1 HCPBIAKa

'
¥ COCTOSTHHS TTIOBEPXHOCTH 3yObeB ueppsika, P =2.17°.
MontHocTh Ha Kollece

9350P1  9550.2.15

T = n, =" 290 =23.07 H-m;
] 890
ny = Uq) =30 =17.8 ob/MuH,
T,U ., n,"N
12
Py = = 1,4 kBt
9550

Jucm

Haam | Jhucm N doxym. Jloon. Jlama
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I

HaznagaeM xosdduiuenTo
Kp=1 ,18 (cM. BBITIE);
Z4=8250 (CTalb-IaTyHb);
\/2c;os2v :V2-0,99682 e
sin2 & 0,6428 e

Zy—
rae ¢ - npoHILHLIA YI0JI BUTKOB YEPBIKA B OCEBOM CEUCHMH (VIO 3a-

HelvieHus ), ¢=20°
OmpeieisieM KOHTaKTHBIE HAIIPSKECHUS
8250-1,76 1,4-1,18
CH=———2— —2 e
H 200 \/9550 17.8-100 108 Mlla
108<136, xoHTaKTHasI BLIHOCIMBOCTE o0ecIIeueHa.

[TpoBepka Ha MITUOHYIO BEIHOCTHROCTE 3YOREB Kolleca
OcCHOBHa4 11eJIb — OIPE/CICHHE PACUCTHBIX H3THOHBIX HAIIPSHKCHUH B 3y0b-
X KoJleca. DTH HAIIPsHKCHUS HE JIOJGKHBL IPEBBINIATH HAIPSIKCHUM TOITYCKaeMblX.

22-100-P5 K
Op=YF <ol
1’12d1 d2m ’
rme  IF - ko> uirerT GopMHI 3yda depBIUYHOTO KoJIeca.

HaznagaeM xosdduiuenTo

Kr=1,18 (CM. BHIITIE),

250
F2 60837 0,99683 ’
Yr=145

OHpG,I[GJIHGM H3rHOHLIC HalIpAARKCHHA

22-100-1.4-1,18
17.8-100-400-8

0<118,99, n3ruduas BLIHOCIMBOCTL 00CCIICUCHA.

OF=1.,45- =9 Mlla

[TpoBepka Ha CTaTHUECKYIO M3THOHYIO TIPOYHOCTH 3YObeR Kolleca MPH Mak-
CUMAaILHO BO3MOKHOM Tleperpyske

OcHOBHad T1e7h — OTpe/eIeHHe pacueTHRIX U3THOHBIX HAIIPsKeHUH B 3yOh-
X Kolleca IIpH JEHCTBUH Ha Iepejady HauOOIbIMUX KPAaTKOBPEMEHHBIX (CTaTHdC-
CKHX) IIEPErPY30K. DTH HAIIPSHKCHUS HE JOJLKHBI IIPEBBITIATL HAIPSKCHUR J[OIIyC-

KaCMELIX.

Jucm

Haam | Jhucm N doxym. Jloon. Jlama
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K¢ =15 (oxmaxkienue ecTeCTBEHHOE, XOpolIad [UPKYJLIHUI OKPYKAIOMETO

BOBI[YX&, qUuCcTasd HOBerHOCTB Kopnyca, OTCYTCTBI/IG BHYTpeHHI/IX HepeFOpo,I[OK,
pebep);

IloBepxunocThb Telulonepesadd S¢ OIlpeAesieM NPHOIMMKEHHO KaK CYyMMY

II0Maiel MecTy rpaHel IPSIMOYTONIHHOTO MMapauieleuIea (CM. puc. 2).

Pucynok 2 — K onpejeneHuio IWIOMAAH OBEPXHOCTH KOPIyca peJyKropa

AJEL TCILIOBOI'O pacdcTa

a=by +100 = 140+100 = 240 mm;

b= dmy +d1+2m+50 = 400+100+2-8+50= 566 mM;

¢ = by +80 =80+80 =160 mm;

St = 2(ab+ac+bc)=2(0,24-0,566+0,24-0,16+0,566-0,16)=0,53 Mm2.

10%P)(1-1) 1032151065
KSt P 2 150,53

th=1+ -0,74 = 90°C.

p

[IpuHIMaeM aBUATIHOHHOE MAacIIo, TIPU STOM tp < [trnax ]=1 20°C.

2.7 Pacuem sairos pedykmopa

OCHOBHBIEC KPHTCPHH pa6OTOCHOCO6HOCTH BaJIOB - IIPOYHOCTL H KCCTKOCTL.

[IpodHOCTL BallOB OLPEACIBIIOT Pa3MepoM W XapakTepoM HAalpsHKCHHM, BO3HU-

KaroImux 1101 BIMAHHCM CHIL, ,I[@ﬁCTBYIOHJ;PIX CO CTOPOHBI YCTAHOBJIICHHBIX Ha HHX

IeTaled MaIlllvH. B O6LHCM ClIydac B BaJlaX BO3HHKACT HaIIPIAKCHHC n3ruda (OT

ITOIICPETHBIX CI/IJ'I), HOPMAJIEHBIC HAIIPSARCHIA pPacTARCHHEA-CRATHA (OT OCCBLIX

CHJI) U KacaTeIbHbIC HAIIPSKEHUS KPYUCHUS (OT Bpallaioniero MOMEHTA), T.¢. Ball

HaXOJHUTCA B VC/IOBHAX CIONKHOI'O HAIIPAKCHHO COCTOMAHIAI. HOpMaHBHBIe HalIp:-

Jucm
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KEHHS, & UHOIJA W KacaTeIbHBIC, U3MEHSIOTC MUKIMYCCKH, IIOPTOMY OCHOBHOH
IIPUYUHON Pa3pyYIICHUs BaJIOB SBILIETCS YCTAIOCTh MATEPUAIIOB.

JIIsL BalloOB pazidyaroT YCTAIOCTHYIO IIPOYHOCTh IIPH HOMMWHAJIBHBIX Ha-
rpy3kax (BBIHOCIUBOCThH) M CTATHYIECKYED ITPOYHOCTh IIPH IHUKOBBIX HArpy3Kax.
H3-3a omacHOCTH yCTAaNOCTHOTO pazpyIIeHHs Ballbl PAaCCUMTHIBAIOT HAa YCTalIOCT-
HYIO IIPOYHOCTH. Bamkl, paboTaroiue ¢ meperpy3kaMi, pacCUHTHIBAIOT HE TOIBKO
Ha COIIPOTHUBIICHUE YCTAIOCTH, HO M HA CTATHIECKYIO IIPOYHOCTb.

JIJIs1 pacyera BaJoOB COCTABIIEM PACUETHYIO CXeMY (cM. puc. ). llpu nrom
IIPUHAMAEM, YTO JIeTalld TEePeJaroT Baly CHILI U MOMEHTHI MOCEpPEUHE CBOEH
muprHBL. COOCTBEHHYIO Maccy Balla U Maccy YCTaHOBIEHHBIX Ha HEM JIeTallel, a
TaKke CHJIbl TPEHHS, BO3HHUKAIOIIHE B OIOpax, HEe YUUTHIBAEM.

BXOJHOH Ball

1 Haznauaem MaTepual Bala

K MarepmanaM MalllMHHBIX BaJIOB NPEIBIBIBIOTCS TPEOOBAHHS JOCTaTOU-
HOW MPOUYHOCTH, KECTKOCTH, YAAPHOU BA3KOCTH NIPU MUHUMAILHONW UYBCTBUTEID-
HOCTH K KOHIICHTPAIIMH HAIPSDKEHUS. DTUM TPeOOBaHUIM OTBEHAIOT MaJIOYIJIepo-
aucTeie craim Mapok Cr. 5, Cr. 6 (I'OCT 380-88), cpeaHeyIIepOJUCThIE CTAIH -
Craimbs 35, Cranb 45 (I'OCT 1050-88), neruposannsie craimd - 40X, 40X, 20X,
12XH3A, 18XI'T, 30XI'T (I'OCT 4543-88).

J17s I3roToRIeHus Bajla HazHadaeM Matepran Ctains 45 T'OCT 1050-88:

- IIpeJie]l IPOYHOCTH 10 HOPMAaJILHBIM HalpskeHuaM o =000 Ml Ia;

- IIpeJie]l TEKYYECTH 110 HOPMaJIbHBIM HalpsbkeHuaM o =340 Mlla,

- IIpeJie]l TEKYUIECTH I10 KacaTe/IbHbIM HalpskeHusIM Tp =220 Mlla;

- IIpeJiell BHIHOCTTUBOCTH 110 HOPMAalbHBIM HATIPSKEHHSIM

IIpH CHMMETPHYHOM LIHKIE 11 oOpasna .1 =250 Mlla;

- IIpeJiell BEIHOCTTUBOCTH IO KacaTeIbHBIM HaIPSKEHUSIM

IIPY CHMMETPUYHOM LIUKIIE 1t oOpasua t.1 =150 Mlla.

2 OrmpesiensieM CHIBL, IEUCTBYIONTHE Ha Ball

K 5TiM crilaM OTHOCSTCS CHIIbL, BOZHUKAIOIIUE B JIeTallixX Iepejad U OT Be-

ca OTHX ,[[eTanefI, BHCIMHKWC CHJIBL Ha BaJly OT JCHCTBUSA ITKHUBOB. 3BC3J0UCK, Myq)T
2.1 PaccunrniBaeM CHIILI B 3a0CIVICHHH qeszIqHOﬁ lepeaadan

OKpyIKHag cwia Ft21= ! _2:23.07
by d; 0.l

=46l1.,4 H,

Jucm
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- papuanbHas cuna Fr21=Ft21tg o= 461,4-0,364= 167,94 H;

2Ty 2.922.81
- oceBay cuia Fa2l= d2 = 0.4

=4614.,05 H,

rje o - IpOPHILHBIA YTOJI B OCEBOM CCUCHUH UepBska, a=20°,

3 Pacuer onopHbIX peakiuid U u3ruOarommux MOMEHTOB
PacueTnas cxema Balla IpHBeleHa Ha PUCYHKE.

Z‘ lQ

RE2z=630,26 H
M(Fo21)
I Fo21=4614,05 H
X0Z — Kx
4 =
Riz=462,32 H Fr21=167,94 H
Q
210 2lz
il il -
133,62
Mu, HM Wm
97,09
Y
A Ft21=461,4 H
X0y X
Rly=231,79 H REy=229,61 H
Mu, Hm
48,68
Mxke, Hm
233,28 3,28
PucyHoK - PacueTHaA cxeMo M anNEPLl HAOFPYXEHWA BXO4HOrC BaANQ

Ham

Jucm
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3.1 BeprukaibHas 1IUI0CKOCTh
COCTABJBIEM YP-€ PABHOBECHS OTHOCHTEIILHO OLIOPHI 1 :
EM =+Fr21-210+Fa21-50-R2z-422=0
OTKYJIa
R2z=(+Fr21-210+Fa21-50)/422;
R27=(+167,94-210+4614,05-50)/422=630,26 H;
COCTaBISIEM YpP-€ PABHOBECHSI OTHOCHTEIIHHO OTIOPHI 2:
XMy =-Fr21-212+Fa21-50-R1z-422=0
OTKYJIa
R1z=(-Fr21-212+Fa21-50)/422;
R1z=(-167.94-212+4614,05-50)/422=462.32 H;
poBepka: X/=-Fr21-R1z+R2z=-167,94-462,32+630,26=0,
CJIe/IOBAaTeNBHO, pacieT BHITTOTHEH TIPaBHILHO.
pacCUUTHIBAEM H3THOAIOIINE MOMEHTHI B CCUCHUSX:
Mmu; =0 H-m;
Muy =-R12-0,21=-462,32-0,21=-97,09 H-M™;
Mmuy '=+Fa21-0,05-R1z-0,21=+4614,05-0,05-462,32-0,21=133,62 H-M;
Muy =-I'r21-0,212+Fa21-0,05-R12-0,422=-167,94-0,212+4614,05-0,05-

462,32-0,422=0 H-M;

3.2 ['opu3oHTaIBLHAY IIOCKOCTh
COCTABJBIEM YP-€ PABHOBECHS OTHOCHTEIILHO OLIOPHI 1 :
XMy =-Ft21-210+R2y-422=0

OTKyJa
R2y=(+Ft21-210)/422:
R2y=(+461,4-210Y/422=229,61 H;

COCTAaBIEICM YP-€ PABHOBCCHA OTHOCUTCIIHEHO OIIOPBI 2:
EM, =+Ft21-212-R1y-422=0

OTKY/Ia
Rly=(+Ft21:212)/422;
Rly=(+461,4-212)/422=231,79 H;
nporepka: XY=+tFt21-R1y-R2y=+461,4-231,79-229.,61=0,
CJIe/IOBAaTeNBHO, pacieT BHITTOTHEH TIPaBHILHO.

PaccUMTHIBAEM U3THOAONE MOMEHTHI B CEUEHHAX
Mmu; =0 H-m;

Jucm
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Muy =-R1y-0,21=-231,79-0,21=-48,68 H-M;
Muy =+Ft21-0,212-R1y-0,422=+461,4-0,212-231,79-0,422=0 H-m;

4 OmnpejelsieM OllaCHBIE CEUSHUS
ceueHue (a-a)

2 2
Muy =\ |Ma M, =\133,622+48,682 =142.21 H'n;
BEPT. rop.

T=23,28 H-m; Fy; =4614,05 H;

KOHII-Sl HAIIPsK-1 00YCiI-Ha HAPE3KOH BUTKOB YEPBIKa

dp=80,8 MM.

5 lIpoBepouHbIe pacueThl

YacTo pa3pyllleHHE BaJIOB HOCHUT YCTAIOCTHBIA XapaxTep, HOATOMY pacdeT
BJIOB Ha YCTAJIOCTh SBILIETCS OCHOBHBIM. OH CBOJHUTCA K OIIPEACIICHUIO JCHCTBH-
TeNFHBIX KO3 (PUITHEHTOB 3araca IPOYHOCTH S IS TIPEATIONOKATEIHFHO OMaCHBIX
CEUEHUH Balla U CPaBHEHUS UX C JOIYCKaeMbIM Ko3(pPHUITMEHTOM 3araca MPoYHO-
CTH [ S].

YcloRHe IPOUYHOCTH S2[ S|

3amac IpOTHOCTH S IIPA COBMECTHOM JIEHCTBMM HOPMAIbHBIX M KacaTellb-
HBIX HalpsKEHUH MOKeT OBITh paccuuTaH 1o (hopMyTe:

Soo1
S= ———
2 2
S +S
c 1
rie Sg - 3alac I[POYHOCTH [0 HOPMAIBHBIM  HAlPSIKCHISIM,
o.1
Sp.= :
O )
KeDOatWoOom
S; - zamac  TPOYHOCTH IO KacaTelbHBIM  HANPSKEHMSIM,
T
-
KiDTatWrtm
Gg» T4 - IIEPEMCHHBIC COCTABILIONINE IAKIIOB HALIPSKCHUIA,
Oy Ty - HOCTOSHHBIC COCTABIBIONIHE [IMKIIOB HAIIPSKCHHIA.
Tak kak BHEINIHHE HATPY3KH IO IOJOKEHHIO OTHOCHTEIHHO Bala HEH3MEH-
HEI
__ _Muz _ _
Ca”%um w - “m Op(ex)” 2

Tax xax pexxuM paboThI Bajla He peBEPCHUBHBINA

Jucm
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xp_ T

rie W 1 Wy - MOMEHT CONIPOTUBIIEHHS CEUEeHU NPH M3rude U KPydeHUH

COOTBETCTBEHHO.
CymmapHele Ko3(pPUITHMEHTHI, YUUTHIBAIOHE BIHSHUE BceX (paKTOpPOB Ha

COTIPOTHURIIEHUE YCTAJIOCTH NMPH U3TUOE U KPYUEHHUH ONPEeISIIOTCS 10 PopMyIaM
Ko K1

——+Kg-1 ——+Kg-1
Kdo F Kz F

KoD= Ky . Kqp= Ky )

rae K., Ky - nbdexrusnbie xor>ddUIEEnNTh KOHIEHTPAluy 1IPA U3rubde U

KPYUYCHHH,
Kdo- Kgr - xoadpdumentsl Bnusgaua aOCOMOTHBIX pa3MeEpoB IIOIIE-

PETHOTO CeUEHUS,
Kg - xopddunpenTt BIusnus mMepoxoBaTOCTH IIOBEPXHOCTH,;

Ky - xoaddurmenT BIusSHAS YIPOIHEHHS.

Kax IIpaBHJIO, BBEIIOJIIEICTCA TAaKXKC IIPOBCPKA HA CTATHYCCKYIO IIPOYHOCTDL
I[P MaKCHMAJIBHLBIX IICPCIPY3KaAX. Pacuer BCIOCTCA B IIPCHIICJIOKCHHH, YTO BO
BpeMA KPAaTKOBPCMCHHBIX IICPCTPY3CK HAIIPAARCHIA BO BCCX CCUCHHAX Balla BO3-
pacTaroT CPABHHUTCIIEHO ¢ HAIIPAKCHAMHA HOMHHATTLHOI'O Hal'PY ARKCHIMA.

2 2
YenopHe IPOYHOCTH. G = g +3-7 <|loc
p DKB.IMax max max [ ]

[TporepouHbIii pacueT Ha BHIHOCIUBOCTh B CEUEHWH (a-a)

- s¢ppexTuBHBbIE KOXPDUIIMEHTH KOHICHTPAUU HALPSKCHUS 1IPH M3rude u
KpY4CHUN

Ks =23, K =L7,

- kK03(PHUITUEHTHI BIUSTHIS a0COIOTHBIX Pa3MEPOB TIONIEPEUHOTO CEUEHUS

Kges =0.75; Kg; =0,65;

- KOO(POHUITUCHT BIMSHUS MMEPOXOBATOCTH ITOBEPXHOCTH

Ky =1,1 (1ipu mepoxoBaroctu Ra=2,5),

- Ko3(pPHUITHEHT BAMSIHUS YITPOTHEHHS

Ky =1 (moBepxHocTHOE YIIPOUHEHHE HE IIPEAYCMOTPEHO),

- cyMMapHble K03 UTTUEHTH, YIUTHIBAIONNE BIMSHIE BcexX (PaKkTOPOR Ha
COTIPOTHUBJIEHUE YCTATOCTH NMPH U3TUOE U KPYUEHHUH

Jucm
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S orks 34023
0P =5 1Kgg 250-0,75

K =4,17,

lpunumaeM Kpep, =4.2;

- MaKkCHMaJIbHOE 3HaUYeHUE HOPMAalIbHBIX HaIPI/KEeHHHA
GmaX:KHep(GH-FGp(C}K)) =4,2(2,7+0,9) =15,12 MI1a;
- MaKkCHMaJIbHbIE 3HAYEHHE KacaTeILHBIX HalPI/KeHHH
Tmax~KuepTxp=2KnepTa =2-4,2:0,11=0,92 Mlla;

- DKBUBAJICHTHOE MaKCHMAJILHOEC HAIIPSAKECHHC

G max= "\ 15,122+3:0,922 =152 Ml a;

- IOIIyCKaeMoe HalpsKeHUe
[6]=0,80=0,8-340 =272 Mlla,

O pa6OTOCHOCO6HOCTI/I BaJla CYIAT 1IC BBIIIOJIHCHHIO PACHCTHOI'C VCIIOBMA
<

Gske.max>10]

15,2<272 - cnenoBaTtenbHO, cTaTHUECKas MPOYHOCTh Bajla B CEUeHUH (a-a)

obecIieueHa.

BBIXOJHOH BaJl
1 Haznauaem MarTepuall Balia
J17s I3roToRIeHus Bajla HazHadaeM Matepran Ctains 45 T'OCT 1050-88:

cg =600 Mlla, o =220 Mlla; 1, =340 Mlla; o_1 =250 Mlla; t_1 =150

2 OrmpefensgeM CHIBL, TeHCTBYIONTHE Ha Ball
2.1 PaccuuThIBaeM CHITHI B 3alleIUICHUH YEPBIIHOM TIepeadin

217 2-922.81

- OKpy:KHas cuna Ftl12= = =4614,05 H;
24 dy ~ 04
- papuanbHas cuna Frl2=Ftl 2tg o= 4614,05-0,364= 1679,38 H;
211 223,07
= —=461,4

- oceBay cuia Fal 2= dl =701

rjie o - TpoUILHBIN YTOI B OCEBOM CeUeHNH uepBsika, a=20°.
3 Pacuer onopHBIX peakImuii 1 M3rudaroniux MOMEHTOR
Pacuernas cxema Baja IpHBe/leHa HA PUCYHKE.

Jucm
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I

z O
Fri12=1679,38 H
M(Foal2>
Fol2=461,4 H
Y0Z
R4z=1416,44 H
Q
80 80
il s -
Mu, Hm T L L e S —
21,04
13,32
X
R4x=2307,02 H
YOX
1
Ft12=4614,05 H
184,56
Mm, Hm
Mkp, Hm
201,35 901,35
PucuHok - PacueTHaA cxeMa W arkPH HAMPYXEHWA BHXO0AHOMO BAAQ

3.1 BeprukanbHas IIOCKOCTh

COCTaBJBIEM YP-€ PaBHOBECHs OTHOCHTEIILHO OLIOPHL 4:
XMy =-Fr12-80+Fal 2-200+R3z-160=0

OTKY JIa
R3z=(+Fr12-80-Fal2 -200)/160;

R3z=262,94 H

R3x=2307,02 H

Ham

Jucm

N doxym.
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Jucm




CcIRAHALL, 3R

2 2
Muy =\ | Mu +Mu =\/ 113.322+184,562 =216,57 H-M:
BEPT. Top.

1=901,35H™m; I, =461.4 L,

KOHII-SI HaIPsK-s1 0OYCII-Ha HATUIHEM TIIIOHOYHON KaHABKH

dp =70 v bxh=20x12; t] =7.5 Mmm.

5 TIpoBepodHBIE pacueThl

[TpoBepouHBI pacdeT Ha BHIHOCITUBOCTh B CEUEHHUH (a-a)

- adpexTHBHBEIE KO PPHUTTHEHTH KOHITEHTPAITHH HalpsKEHHS TIPH M3THOE U
KpY4CHUN

Ks =175, K;=1.5;

- KO3 OHUITUCHTHI BIMIHUA aOCOIIOTHBIX Pa3MepOB HOICPEYHOTO CCUCHUS

Kgs =0.76; Kg; =0,65;

- kK03 (PUITUEHT BIASHUS MEPOXOBATOCTH MOBEPXHOCTH

Ky =1,1 (1ipu mepoxoBaroctu Ra=2,5),

- Ko3(pPHUITHEHT BAMSIHUS YITPOTHEHHS

Ky =1 (moBepxHOCTHOE YIIPOUHEHHE HE MPETyCMOTPEHO);

- cyMMapHble KO3 UIIUEHTHI, YIUTHIBAIOIINAE BIMAHUEC BeexX (akTopoB Ha
COTIPOTHUBJIEHUE YCTATOCTH NMPH U3TUOE U KPYUEHHUH
1,75 11 1,5

0.76" 0.65 11
Kop =7 =24 K=" =241;

- MOMCHT COIIPOTHBIICHHA CCHUCHIA 1IPH mrude u KpyUCHHH

Weo1q3 DDy 0.02:0.0075-(0.07-0,0075)%
’ 2d 2 > 20’07

=30,11

1076 M3
rae b - mmpHHa MIoHOYHOTO Masza, b=20 MM;
t - rIyOMHA IMIIOHOYHOTO Ia3a Ha Baly, t=7,5 MM,

bt(d-t)2 0,02-0,0075-(0,07-0,0075)%
— 3 _ — . 3 _ k) B > E)
W =0,2d 4 0,2:0,07 2007

=64.41
- HICPEMCHHBIC 1 COCTAaBJIAIONTHE ITUKIIOB H&Hpﬁ}l{eHI/Iﬁ

Mpy 216,57
W 30.11-10©

Ga=Cuy— =7,19 Mlla;

Jucm
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Ay 4.4614
Cm~Op(cK)™ 2 = TC'O,O72 =0,12 Ml Ia;
T 901,35
? =7 MITa;

T :T = =

a T 2WE o 2.64.41-10°6
- K02 PUIHUENTH Yo , W
JIIL CPEJHEYIIIEPOJHCTRIX cTajleil: Wy =0,2; yr =0,1;

- KOB(I)(i)I/IL[I/IeHT 3aliaca IIpOYHOCTH 110 HOPpMaJIbHBIM HalIPAMKCHIAM

~ 250
6~ 2,4-7,19+0,2-0,12

- KOB(I)(l)I/II_[I/IeHT 3ariaca IIpOYHOCTH 110 KaCaTCIIbHBEIM HaIIpAARKCHITAM

150
T 2,41-7+0,17

- obmmmit ko3 PUIMEHT 3anaca MPOTHOCTH (OTHOIEHHE IpeleN-HOTO Ha-

S =14.47,

S =8.,54,

LIPSKEHHOIO COCTOSHUS K IeHCTBUTEILHOMY )
14,47-8,54

14,472 48,542
7,35>1,7 - cnemoRaTeN-HO, BRIHOCIMBOCTE Balla B ceUeHHH (a-a) odeclieve-

=735,

Ha.
[TpoBepouHBIH pacdeT Ha CTATHUECKYI) IIPOYHOCTh NPH MaKCHMAalbHBIX
LIeperpy3Kax B CCUCHUH (a-a)
- KOO(POHUITUCHT TIEPEerpy3KH B IIMKOBLIX 3HAYCHUAX HAIPY3KH
S ok 340:1,75
1ep = - .
P76 1Kgs 250076

K =3,13;

lpunumaeM Kpep, =3,2;

- MaKCHMAIIBHOE 3HAYCHIE HOPMAIIbHBIX HAIIPSKCHIH
GmaX=KHep(GH+Gp(C}K)) =3,2(7,19+0,12) =23,39 MI1a,
- MaKCHMaJIbHBIC 3HAYCHHUE KacaTe/IbHBIX HAIIPSKCHUI
Tmax:KHepTKpZZKHepT a =23,2-7=44 8 MlIa;

- DKBHBAJICHTHOE MaKCHMAaJIbHOE HAIIPSIKCHHES

G max= "\ 23.392+3 44,82 =81.04 Mlla;

- IoTIycKaeMoe HalpSKeHHe

[6]=0,80=0,8-340 =272 Mlla,

81,04<272 - cneporaTenbHO, cTaTHUECKas IIPOYHOCTD Bajla B CEUEHUH (a-a)
olecrieueHa.
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2.8 Pacuem noomunnukoe Ha 00,1206e4HOCHLb

Pacuernoe yciosue: Lop = Liyrpes
rne Lgp - T0AroBEYHOCTD, KOTOPYIO MOKET BRIPa0OTATE TOAITHITHUK,

Lthe6 - JOJTI'OBCYHOCTE, 3aJaHHasd B TCXHTYCCKOM 3alaHHWH.

PacdeT noIIMIIHHUKOB BXOJHOTO Baja
TH TOAMUITHUKOR, Ha KOTOPHIX YCTaHOBIIEH Ba:
omopa 1: 7309 - pOTUKOTIONIIMITHUKA PaAalIbHO-YIIOPHBIE KOHUYECKHE O]1-
Hopaaaeie ['OCT 333-79 C=76100 H, CO=59300 H;
omopa 2: 309 - MApPUKOIOIIIUIIHUKA pajUaibHble ojHopsaaHbie 1'OCT
8338-75 C=37800 H, CO=26700 H;
PaccuntbeiBacM Harpysk, JACHCTBYIOIIHAE B OIIOpax

2 2

FR1 \/FR12+FRly \ 462,322 + 231,792 = 517,17 I;
2 2

FRra \/ FRaz * FRay \ 630,262 + 220,612 = 670,78 I

Onopa 2 sBisiercs 0ojiee Harpy»KeHHOH, 110 HeH 1 BeJeM JalbHeHIIH pac-
yer.

PaccuuThBaeM JONTOBEYHOCTH MO/ IITAITHAIKA B MITH.00.

Py=FRo V- K Kg =670,78-1-1,5-1=1006,17 H;

rie Fro - cymmapHas Harpyska Ha IIOJIIHIIHHK,

V =1, Tak Kax Bpalaercs BHYTPEHHEE KOJIBIIO IOANTHAITHAKA,
K - xooddunuent, ydurbpBaioldid pabodylo TeMIlepaTypy Harpesa

nojirmmTHAKa, K =1 (10 100°C);

Kg - xooddunuent Oesonacnocru, Kg =1.5.

C 37800 \3
Lnmm.o6 = (P_:J 41423 — (1 006,17] -1-0,75 =39766.,98 Mi1H.00

rac C - AHHAMHAYCCKAA I'PY30IIOABLCMHOCTD IIOAIMWITHHKA
al - KOB(I)q)I/IHI/IGHT, y‘—II/ITbBaIOH_[I/Iﬁ BCPOATHOCTE OTKA30B, IJII CTCIICHHU

HajiexHocTH S=0.9, a1 =1;
a3 =0,75 - A9 MapHKOIIO/IITHAITHHKOR;

o =3 - JJE IMapHEKOIIO AIITHUITHUKOR,

Jucm
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PaccunrbBacM JIOJIFOBEYHOCTH TIOJIMUITHAKA B Yacax ¢ IIOBBIICHHON TIa-
panTHeH padouero pecypea

. :LMHH.O6106 _ 39766,98-100
ho 60n 60-890

rac 1 - 4acToTa BPalllCHHUA Balld,

Lhrpes = (2000+3000+3000) = 8000 1

=744700 4

Lyo=> LtheG - TTOJIIITAITHUK TOJIEH.

PacueT moiIMMUITHAKOR BEIXOIHOTO Bajla
THUIT TOATTUITHUKOB, HA KOTOPBIX YCTAaHOBJIEH BaT:
omopa 3: 7313 - pOTUKOTIONIIMITHUKA PaAalIbHO-YIIOPHBIE KOHUIECKHE O]1-
nopsaanbie 1'OCT 333-79 C=134000 H; CO=111000 H;
omopa 4: 7313 - pOIHUKOIOIIUIIHUKA PAHAAIIbHO-YIIOPHBIE KOHUIECKUE OJ1-
nopsaanbie 1'OCT 333-79 C=134000 H; CO=111000 H;
PaccuuThBaeM Harpy3kH, JICHCTBYIOIIHAE B OIIOpax

2 2
FRr3 \/ Fra, * Frax \] 262,942 +2307,022 = 2321,96 11:

2 2
2 2 -
Frg = V FR4Z + FR1 = \] 1416,44+ + 2307024 =2707,15H;

Onopa 4 sBisiercs 0ojiee HArpyKeHHOH, 110 HeH W BeJeM JalbHeHIIH pac-
yer.

PaccuuThBaeM JONTOBEYHOCTH MO/ IITAITHAIKA B MITH.00.

Py=FRpr4 V- K Kg =2707,15-1-1,5-1=4060,73 H;

Cla 134000110/3
Lvnm.o6 = (P_:J 41423 — (4060,73] -1-0,65 =7491,46 MiIH.00

a] =1; a3 =0,65; a =10/3

PaccuntrBaeM ONITOBEYHOCTH TOIMHITHAKA B Yacax ¢ IMOBHINNEHHON Ta-
paHTHel padouero pecypca

. Lyumsos!®® 749146106
hO™  6on = 60:17,8
Lhrpes = (2000+3000+3000) = 8000 u

=7014649,13 u

Lyo=> LtheG - TTOJIIITAITHUK TOJIEH.
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2.9 Pacuem coeounenuil, nepeoarouwiux Kpymauiuii

MOMEH M

Broionminmm pacdueT OCHOBHLIX COGI[I/IHGHI/Ifl, IICpeaarOnITux KPYTHH_[I/Iﬁ MO-
MCHT MCHKIAY BalIOM H IOCAKEHHOM Ha HEM JE€TalIbiO

CoeqrHEHNS HAa BXOJHOM Baly
- pacyeT MIIIOHOYHOr O coejuaeHus (Bl - 5i1)
Hcxoanple pannpie: 1=23.28 H-m; d=28 vm; Ler=60 MM.

Haznagaem marepuan muonku: Craib 6, o.p =330 Mla.

[To I'OCT 23360-78 ycranapiuBaeM pazMepbl IPU3MaTHYCSCKON IIIIOHKU: b
xh=8x7; L=50 MmM.

PaccunrbmaeMm cMsatue Ha pabodeli rpaHd NIIOHKH

~2000-T  2000-23,28
OcM T3 Ip-K ~ 284228
rae K=0.4h=0.4-7=2.8 MM,

Lp=L-b=50-8=42 mm;

PaccuuTheBaeM jomyckaeMoe HaIpsSKEHUE CMSITHST

Op 330
[Conml™ E =5 = 165 Mlla,
rae [S] - npuHITHIH K03 PUITMEeHT 3amaca IPOTHOCTH, [S]=2;

Gy - IIpefien TEKYUeCTH /I MaTepraa IIoHKH, & =330 MIla.

=14,14 MI1a,

Cep <[Ocp] = 165 Mlla, crefoBaTennbHo, MIIOHOYHOE COETMHEHHE pado-

TOCIIOCOOHO.

CoeMHEHNS Ha BBIXOHOM Bally

- pacyeT MIIOHOYHOTO COeTHHEHUS (B2 - 72)

Hexonnsle nanusle: T=922 81 H-M; d=70 vM; Le1=90 M.
Haznagaem marepuan muonku: Craib 6, o.p =330 Mla.

ITo TTOCT 23360-78 ycTaHaBIMBaeM pa3Mephl MPU3MaTHIECKOi IMIOHKH: b
xh=20x12; L=80 mm.
PaccunrbmaeMm cMsatue Ha pabodeli rpaHd NIIOHKH

©2000°T  2000-922.81
M T dLp-K ~ 706048

=91.55 Ml1a,
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Cep <[Ocp] = 165 Mlla, crefoBaTennbHo, MIIOHOYHOE COETMHEHHE pado-

TOCTIOCOOHO.
- pacyeT MIIOHOYHOIO COSIUHCHUS (B2 - 0)
Hcxoanpie pannnie: 1T=901,35 H-M; d=60 mM; Ler=90 MM.
Haznagaem marepuan muonku: Craib 6, o.p =330 Mla.

ITo TTOCT 23360-78 ycTaHaBIMBaeM pa3Mephl MPU3MaTHIECKOi IMIOHKH: b
xh=18x11; L=80 mm.
PaccunrbmaeMm cMsatue Ha pabodeli rpaHd NIIOHKH

~2000-T _ 2000-901,35
CeMTdILpK ~ 606244

Cep <[Ocp] = 165 Mlla, crefoBaTennbHo, MIIOHOYHOE COETMHEHHE pado-

=110,14 MlIa,

TOCIIOCOOHO.
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