BaxHbin [lpoekTupoBaHMe cocyaoB noa AaBrieHUeM
®opmynsl PDF

Popmynei Cnucok 52
Mpumepbl BaxHbin [NpoekTupoBaHue cocynos nos
C eaUHULIAMM AaBneHnem ®opmynbl

1) YpaBHeHue BepHu n KnasapuHo. ®opmynbi

1.1) BHyTpeHHMI guameTp UMNUHApPa Noa faBrneHueM us ypaBHeHus bepHu ®opmyna @
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1.3) TonwmHa uMnMHApa noa AaBneHneM U3 ypaBHeHus bepHu ®opmyna lt,’
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1.4) TonwmHa UMNMHAPa Noa AaBrieHMeM no ypaBHeHuto KnaBapuHo ®opmyna @
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2.3) UameHeHMe BHeLWHEeW Harpy3ku u3-3a AaBneHus BHYTPU LunuHapa npv gaHHbix kb n ke
dopmyna (]

Mpumep ¢ EauHuubl

dopmyna
ky,
AP; = Poyy | ———
! ex k. + ky

5193.662n = 25000N (

1180 kN/mm

4500 kN/mm + 1180 kN/mm

OuenuTb chopmyny [

)

2.4) i3MeHeHne BHeLHeN Harpy3Kk1 Ha GONT U3-3a AaBNeHUst BHYTPU uunuuapa ®opmyna

dopmyna

Mpumep ¢ EanHnub

4500N = 24500~ - 20000N

OueHuTb chopmyny [

2.5) MakcumanbHas Harpy3ka BHyTpu 6anfioHa nog AaBneHueMm, Korga coeauHeHne HaxoauTces
Ha rpaHu oTkpbITUs Gopmyna [

dopmyna
b b ke + ky,
=P | ——
max kp

96271.1864Nn = 20000N (

Mpumep ¢ EguHunubl

OueHuTs chopmyny (€

4500 kN/mm + 1180 kN/mm

1180 kN/mm

)

2.6) HauanbHas npegBapuTenbHas Harpyska us-3a 3aTsikku 6ontos ®opmyna B

dopmyna

Mpumep ¢ EanHnup

19450n = 24500~ - 5050N

OuenuTb chopmyny [

2.7) HayanbHasa npepgBapuUTenbHasa Harpy3ka u3-3a 3aTsikku 6ontoB ¢ yyeTom kb u kc ®opmyna

@
T
kb 1180kN/mm
P =p . 5235.2113n = 25200n -
1 max k. + k 4500kN/mm + 1180kN/mm
c b

2.8) PeaynkTupytowas Harpy3ka Ha 6OMT C y4eTOM NpeaBapUTensHoOM Harpysku ®opmyna

dopmyna

. © formuladen.com

Mpumep ¢ EanHULbI

25050Nn = 20000N + 5050N

OueHuTb chopmyny [
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2.9) TonwwuHa unuHapa noa AaBneHnem ®opmyna B

s
z
d; oy + P
t, = — -1
" 2 o - Py
1
465 mm 75N/mm2 + 10.2MPa 2
34.097 mm = . -1
2 75N/mm2 - 10.2MPa

2.10) YMeHblUeHUe Hapy)XHOro guamMeTpa LUnuHApa c y4eTom obliei aechopmanum B cocyae
nop aasneHnem ®opmyna B

OueHuTs chopmyny (€

dopmyna

Mpumep ¢ EanHnupl

0.8mm = 1.20mm - 0.4mm

3) NMpoknaaka coeanHeHunsi ®opmyne! @

3.1) XXecTkocTb 60nTa NPOKNaAO4YHOrO COeAMHEHUS C Y4eTOM HOMUHANbLHOro AnameTpa,
o6uwen TonwuHbl u mopgyna lOHra ®opmyna B

Mpumep ¢ EAMHMLbI OuetuTs chopuyny (&
2
d

289.1693 kN/mm

3.1416 -

2
1 5 mm
4

90000 N/mm? )

55mm

3.2) XKecTKOCTb KpbILWKX LUNMHAPA NPOKNaao4Horo coeamHeHna ®opmyna @

[ opwyna | OuenuTb chopmyny [

nR(ORE)

Mpumep ¢ EanHnupl

1
4500 kN/mm

ky =

1

_ 1
11100 kN/mm

9098.3607kN/mm =

45000 kN/mm
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https://www.formuladen.com/ru/%D0%B6%D0%B5%D1%81%D1%82%D0%BA%D0%BE%D1%81%D1%82%D1%8C-%D0%B1%D0%BE%D0%BB%D1%82%D0%B0-%D0%BF%D1%80%D0%BE%D0%BA%D0%BB%D0%B0%D0%B4%D0%BE%D1%87%D0%BD%D0%BE%D0%B3%D0%BE-%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F-%D1%81-%D1%83%D1%87%D0%B5%D1%82%D0%BE%D0%BC-%D0%BD%D0%BE%D0%BC%D0%B8%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B3%D0%BE-%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80%D0%B0-%D0%BE%D0%B1%D1%89%D0%B5%D0%B8-%D1%82%D0%BE%D0%BB%D1%89%D0%B8%D0%BD%D1%8B-%D0%B8-%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F-%D1%8E%D0%BD%D0%B3%D0%B0-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25154
https://www.formuladen.com/ru/%D0%B6%D0%B5%D1%81%D1%82%D0%BA%D0%BE%D1%81%D1%82%D1%8C-%D0%BA%D1%80%D1%8B%D1%88%D0%BA%D0%B8-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B0-%D0%BF%D1%80%D0%BE%D0%BA%D0%BB%D0%B0%D0%B4%D0%BE%D1%87%D0%BD%D0%BE%D0%B3%D0%BE-%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-27441
https://www.formuladen.com/ru/%D0%B6%D0%B5%D1%81%D1%82%D0%BA%D0%BE%D1%81%D1%82%D1%8C-%D0%BA%D1%80%D1%8B%D1%88%D0%BA%D0%B8-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B0-%D0%BF%D1%80%D0%BE%D0%BA%D0%BB%D0%B0%D0%B4%D0%BE%D1%87%D0%BD%D0%BE%D0%B3%D0%BE-%D1%81%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-27441
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

3.3) XKecTkoCTb NpOKNaAKu yNIOTHATENLHOIO coeauHeHns Popmyna (af

[ opmyna | OuenuTs chopmyny [

NCEOED)

Mpumep ¢ EguHunubl
1

1 _ 1 + 1
4500 kN/mm 10050 kN/mm 11100 kN/mm

3.4) XKecTKOCTb UMNUHAPUYECKOro chnaHua Npoknago4YyHoro coeanHeHnsa ®opmyna B

30646.9781{N/mm =

[ Gopwyna | OuenuTb chopmyny [

IR

Mpumep ¢ EanHnupl

1

1 1 1
<4500kN/mm > ) (( 10050 kN/mm > + <45000kN/mm >>

3.5) Kom6GuMHMpoOBaHHasA }KeCTKOCTb KPbILWKA LUNMHAPA, hnaHua LunuHapa U npoKnagku

9950.495 kKN/mm =

®opmyna [
[ Gopmyna |
1
k. =
1 1 1

1

1 1 1
< 10050 kN/mm > + < 11100 kN/mm ) + <45000kN/mm >

3.6) Moaynb lOHra npoknago4yHoro coeanHeHust dopmyna (af

4721.1054—kN/mm =

Mpumep ¢ EAMHMLIbI OuetuTs chopuyny (&
t 25 mm

E=4-K —0—— 720087.6981 N/mm? = 4. 5090kN/mm .

3.1416- ( 15mm z)
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3.7) Moaynb KOHra Npoknago4YHoro CoeAMHEeHUs C y4eTOM XKeCTKOCTU, O6LLei TONWMHBI 1
HOMUWHanbHOro guameTpa ®opmyna (af

dopmyna Mpumep ¢ EquHnLbl OueHmTb chopmyny [

55 mm

15 mm 2
4

367258.8731N/mm*> = 1180kN/mm -
3.1416-

3.8) HomuHanbHbIN guameTp 60nTa C NPOKNAAKON C Y4eTOM KeCTKOCTU, 06LUel TONWUHbI U
mopayns lOHra ®opmyna B

Mpumep ¢ EAnHMLbI OuetuTs chopuyny (&

1 55mm
d= kb 4 — 30.3009mm = 1180kN/mm -4 -
n-E 3.1416 - 90000 N/mm?

3.9) HomuHanbHbIN gUuameTp NPOKNafo4YHOro coeauHeHns Popmyna @

Mpumep ¢ EanHuubl OuennTs dopmyry [

t 25mm
d= K- 15.0009mm = 5090kN/mm .
2-m-E 2-3.1416 - 90000 N/mm?

3.10) O6wwan TonwmHa NPOKNago4HOro CoeANHEHUs C y4ETOM KeCTKOCTU, HOMUHAaNbLHOro
OunameTtpa u moayns OHra ®opmyna (af

Mpuvep ¢ EavHMLLI Ouenvs hopmyny (@
2 2
d E 15mm 90000 N/mm?
l=|m-— || — 13.4782mm = | 3.1416- .
4 kb 4 1180 kN/mm

3.11) Mpu6nNu3nTenbHas XeCcTKOCTb KPbILWKK LUNMHAPA, dhnaHua LunMHAapa u npoknagku

(Dopmyna@
oopwyna |
E
= (2one () (%)
t

2 90000 N/mm?
5089.3801kN/mm = (2 -3.1416 - (15mm ) ) |

25mm

3.12) CymmapHas gecdopmaumsa cocyaa noa AaBrieHUEM NMpU yBeNM4eHMn BHYTPEeHHero
AnameTpa koxyxa ®opmyna (a{

®dopmyna Mpumep ¢ Eanunubl OueHunTb chopmyny (3

1.2mm = 0.4mm + 0.80mm
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3.13) TonwmHa cxxMmaemoro afieMeHTa Ans NpoknagovyHoro coeguHeHus ®opmyna @

Mpumep ¢ EauHmLel OueHnTb hopmyny (@
d° E 15mm >\ { 90000N/mm?
t=|lnm-— || = 3.1246mm = | 3.1416 - .
4 K 4 5090kN/mm

3.14) YBenuyeHune BHyTpPeHHEro gnamMeTpa Koxyxa ¢ y4yeTom obLien gecdopmanum cocyaa nog,
pasneHuem ®opmyna (af

dopmyna Mpumep ¢ EanHnubl Ouenurs dhopuyny (&

0.4mm = 1.20mm - 0.80mm

4) ToncTbl uMnuHapuyeckun cocyn ®opmynsi

4.1) BHewHee AaBneHne, AeNCTBYOLEE HA TONCTbIA LIUNTMHAP C Y4eTOM KacaTerbHOro
HanpsikeHus ®opmyna (n

[ opuyna |
_ 0-tang
Po = d,? 4,2
. 1
o) \\w )7
48 N/mm?
7.0622Mpa =

550 mm 2 ) 465 mm 2 +1
(550mm ) - (465mm ?) 4+ (240mm ?)

4.2) BHeluHee AaBrieHue, AeACTBYOLIEee Ha TONCTbIA LMUHAP C Y4eTOM paananbHOro
HanpsixeHusa ®opmyna (n

Or
Po = d,? d.?
o ) i 1
(d“z) (diz) 4_(rz) +
80 N/mm?
11.7703mpPa =

550 mm 2 ) 465 mm 2 +1
(550mm ?) - (465mm *) 4- (240mn %)
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4.3) BHyTpeHHee AaBJlieHue B TOJZICTOM unnuHgpe npu KacatesibHOM HanpsaXxXeHuum tDopmyna @

[ opwyna | OuenuTs chopmyny [

Otang
Py = 2 2
di d() 1
(w7 (=) )
48N/mm2
8.2805mpa =

465 mm 2 . 550 mm 2 1
(550mm 2) - (465mm ?) 4 (240mm 2)

4.4) BHyTpeHHee gaBrneHue B TOJICTOM LUIUHAPE NMpU NPOAOSIbHOM HanpsikeHun ®Popmyna B

oo (9])-(47)

i= o

d

Mpumep ¢ EanHnLb! OueHnTe dopmyry (@

2
i

27.1324MPa = 68N/mm? -

2 2
(550mm )- (465mm )

2
465mm

4.5) BHyTpeHHee faBneHue B TONCTOM LMMMHAPE NPU paauanbHOM HanpspkeHun ®opmyna

CDopvvlyna OueHuTb chopmyny [

0-1”
P, =
q? E
<<doz>-<dlz>>'(<4'<r2>> “)
80 2
13.8008MmpPa = N/mm

465 mm 2 ) 550 mm 2 +1
(550mm *) - (465mm *) 4-(240mn %)

4.6) KacaTtenbHble Hanps>xeHns B TONICTOM UuunuHgpe noag AEeACTBMEM BHELLUHEro AaBreHus

®opmyna (@
d,’ d;*
Otang = | Po- > 5 : 5 +1
(4°)- (")) \\# (")
550mm 465 mm
54.374N/mm? = 8mpa - +1

(ssommz)-(%smmz) 4-(240mm2)
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https://www.formuladen.com/ru/%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B5-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D1%80%D0%B8-%D0%BF%D1%80%D0%BE%D0%B4%D0%BE%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25444
https://www.formuladen.com/ru/%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B5-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D1%80%D0%B8-%D1%80%D0%B0%D0%B4%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25442
https://www.formuladen.com/ru/%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B5-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D1%80%D0%B8-%D1%80%D0%B0%D0%B4%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%BC-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B8-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25442
https://www.formuladen.com/ru/%D0%BA%D0%B0%D1%81%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D0%B5%D1%88%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25445
https://www.formuladen.com/ru/%D0%BA%D0%B0%D1%81%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D0%B5%D1%88%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25445
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

4.7) KacaTtenbHble Hanps>XeHns B TONICTOM UunuHgpe noag AOeACTBUEM BHYTpeHHero gaBrieHus

dopmyna (]

d.

1

2

2
(o]

d

P

S CIRCIAG

+1

Mpumep ¢ EguHnupl

59.1268N/mm?* =

10.2mpa -

OuenuTb chopmyny [

2
465 mm

2
550 mm

2 2
(550mm ) - (465mm )

2
4- (240mm )

+1

4.8) MNpoponbHOe HanpsXxeHUe B TONICTOM LUNUHApe noa AeMcTBUEM BHYTPEHHEro AaBneHus

dopmyna (af

@opmyna

Mpumep ¢ EanHnupl

25.5635N/mmZ = 10.2mpa -

2
465mm

2 2
(550mm )- (465mm )

OueHunTs chopmyny (€

4.9) PaguanbHoe HanpshkeHue B TOSICTOM LMINMHApPe Nog AeNCTBMEM BHELLHero aaBneHus

dopmyna @
OuenuTb chopmyny [
2 2
d0 di
o.=| P, 5 5 1- 5
(a7)- (") )\ \# ()
2 2
1.7257N/mm*> =| 8MpPa - 5 5 —
( 550"“’“ ) = ( 4‘65mm ) 4 . ( 240mm )
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https://www.formuladen.com/ru/%D0%BA%D0%B0%D1%81%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25439
https://www.formuladen.com/ru/%D0%BA%D0%B0%D1%81%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25439
https://www.formuladen.com/ru/%D0%BF%D1%80%D0%BE%D0%B4%D0%BE%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25443
https://www.formuladen.com/ru/%D0%BF%D1%80%D0%BE%D0%B4%D0%BE%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25443
https://www.formuladen.com/ru/%D1%80%D0%B0%D0%B4%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D0%B5%D1%88%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25447
https://www.formuladen.com/ru/%D1%80%D0%B0%D0%B4%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D0%B5%D1%88%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25447
https://www.formuladen.com/ru/%D0%BA%D0%B0%D1%81%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25439
https://www.formuladen.com/ru/%D0%BA%D0%B0%D1%81%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D1%8F-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25439
https://www.formuladen.com/ru/%D0%BF%D1%80%D0%BE%D0%B4%D0%BE%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25443
https://www.formuladen.com/ru/%D0%BF%D1%80%D0%BE%D0%B4%D0%BE%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25443
https://www.formuladen.com/ru/%D1%80%D0%B0%D0%B4%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D0%B5%D1%88%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25447
https://www.formuladen.com/ru/%D1%80%D0%B0%D0%B4%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D0%BE%D0%B5-%D0%BD%D0%B0%D0%BF%D1%80%D1%8F%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5-%D0%B2-%D1%82%D0%BE%D0%BB%D1%81%D1%82%D0%BE%D0%BC-%D1%86%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80%D0%B5-%D0%BF%D0%BE%D0%B4-%D0%B4%D0%B5%D0%B8%D1%81%D1%82%D0%B2%D0%B8%D0%B5%D0%BC-%D0%B2%D0%BD%D0%B5%D1%88%D0%BD%D0%B5%D0%B3%D0%BE-%D0%B4%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D1%8F-%D1%84%D0%BE%D1%80%D0%BC%D1%83%D0%BB%D0%B0/Formula-25447
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

4.10) PaguanbHoe HanpsbkeHWe B TONICTOM LMNIMHAPE NoA AeACTBMEM BHYTPEHHero AaBneHus

®opmyna [
d.? d,’
o= P 5 > : 5 -1
EGA\G
2 2
465mm 550 mm
7.9997N/mm2 = 10.2 mpa - . -1

2 2 2
(SSOmm )- (465mm ) 4 - (240mm )

5) ToHkun unnuHapuyeckumn cocyn ®opmynol @

5.1) BHyTpeHHee naBneHue B TOHKOW cchepuyecKkon o6omnoyke npu 3agaHHOM AONMYCTUMOM
pacTsarvBatowem HanpskeHun Popmyna (]

dopmyna Mpumep ¢ EguHnLbl OueHmTb chopmyny [

75 N/mm?
465mm

19.3548Mpa = 4 - 30mm -

5.2) BHyTpeHHee AaBreHve B TOHKOM LUNMHAPE NpU KacaTeNnbHOM HanpshxeHun ®opmyna B

it sopury @
o 48N 2
po—o.p . Jtn8 | | 61935up = 2+ 30mm - it
' Yo 465mm

5.3) BHyTpeHHee gaBneHue B TOHKOM LUNUHAPE NpU NPOAONbLHOM HanpsihkeHun ®opmyna @

20puyn Queum. oy
68 N/mm?
17.5484mpa = 4-30mm + ———
465mm

5.4) BHyTpeHHMI grameTp TOHKOro LMnMHApa Npy KacatenbHOM HanpsikeHun ®opmyna (a{

Ousurs opuyry
o 48 N/mm?
do=2.t .28 || 2823520 mm = 2+ 30mm - ot
! WP 10.2mpa

5.5) BHYTPEHHMI AUaMeTp TOHKOTO LMMMHAPA NPU NPoAoNbLHOM HanpsikeHun ®opmyna

Dopuyna Mpuwep ¢ Equnus G e iinlio]
68N/mm?
800mm = 4+ 30mm
10.2mpPa
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https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

5.6) BHyTpeHHUI gnameTp TOHKOM cchepuyeckorn 0605I04KMN NpU 4ONYCTUMOM pacTArMBaloLem

HanpspkeHun ®opmyna

dopmyna

Mpumep ¢ EanHnubl

75 N/mm?
10.2 mpa

882.3529mm =4-30mm -

OuenuTb chopmyny [

5.7) BHyTpeHHUI guameTp TOHKOM chepuyeckon o60noYku Nnpu 3agaHHoM o6bLeme Popmyna

(af

dopmyna

Mpumep ¢ EanHULbI
1

0.25m \?3
781.5926mm = | 6-

3.1416

OuenuTs chopmyny [

5.8) lonycTumoe pacTsruBaroLlee HanpsikeHue B TOHKOW cchepuyeckon obonouke Popmyna

(af

dopmyna

I'Ipmmep ¢ EanHnubl
4‘65 mm

39.525N/mm?* = 10.2mMpPa + —— —
4 - 30mm

OuenuTb chopmyny [

5.9) KacaTtenbHoe HanpsikeHUe B TOHKOM LMJIIMHAPE NPY 3a8aHHOM BHYTPEeHHEM OaBleHum

®opmyna (@
d; 465 mm
o =P. - 79.05N/mm?> = 10.2MPa + ———  —
tang ! 2 tW 2+ 30mm

OueHnTb bopmyny @

5.10) O6bem ToHKOM cchepuyecKkon 060NoYKN Npy 3afaHHOM BHYTPeHHeEM AuameTpe dopmyna

dopmyna

(a1
Mpumep ¢ EauHuubl
465mm
0.0526m* = 3.1416‘7

OuenuTb chopmyny [

5.11) I'Ipo,noanoe Hanps>eHne B TOHKOM uunnuHpgpe npu 3agaHHOM BHYTpeHHeM AaBJlieHUuu

®dopmyna @

dopmyna

I'Ipmmep ¢ Eaunnubl
465mm

39.525N/mm?* = 10.2mMpPa + ——— —
4 - 30mm

. © formuladen.com

OuenuTb chopmyny [
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5.12) TonwmHa CTEHKN TOHKOTO LiMNUHAPA NpU KacaTenbHOM HanpsixxeHum ®opmyna @

d; 465 mm
t =P.- 49.4062mm = 10.2mpa + —— 8 —
Wt . 2+ 48N/mm?
2 0_tang

5.13) TonwmHa CTEHKM TOHKOro LMnuMHApa npy NpoaonbHOM HanpsxxeHum ®opmyna @

Gopuyna Quum oy @
465mm
17.4375mm = 10.2MPa + —8 —
4 - 68N/mm?

5.14) TonwuHa ToHKoOW cchepryeckor 060MoYKM NPU AONYCTUMOM pacTArMBaloLWeM
HanpskeHUn ®opmyna @

opinna uoum ooy,
465mm
15.81mm = 10.2mMPa + —8 8 —
4 - 75N/mm?
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MNepeMeHHble, Ucnonb3yembie B
cnucke lMpoekTupoBaHue cocynos
noa AaeneHneM ®opmyrnbl Bbile

. © formuladen.com

d HoMuHanbHbIN AMameTp 6onTa Ha UMNUHAOPE
(Munnumemp)

d; BHYTpeHHWIt AnamMeTp HaNoPHOro LUNUHApa
(Munnumemp)
d, HapyHbilt aMameTp HaNopHOro LMIMHApa
(Munnumemp)

E Mogynb ynpyroctu ans npoknagouHoro
coenvHerusi (HbtomoH Ha keadpamHabili
munnumMemp)

K MpubnusutensHas xecTkocTb coeanHeHs ¢
npoknagkow (KumoHblomoH Ha musniumemp)

k1 YKecTKoCTb KpbILLK/ LnMHApa nog,
pasneHneM (KumnoHbtomoH Ha Musniumemp)

k2 YKecTtkocTb chnaHua 6annoHa nog AaBneHnem
(KunoHbtomoH Ha munnumemp)

kb YKecTkocTb GonTa HanopHoro UMnNuHApa
(KunoHbtomoH Ha munnumemp)

kc KombuHMpoBaHHast »xeCTKOCTb Ais

npoknagoyHoro coeanHerns (KumoHbomoH Ha
munnumMemp)

kg XKecTkocTb npoknagku (KumoHsbtomoH Ha
munumemp)

| O6was TonwmHa netanen, ckpenneHHbIX
6ontom (Munnumemp)

P\, Pesynstupyiolas Harpyska Ha 6ont
uunuHapa nog AaeneHnem (HbromoH)

P e xt BHeluHsist Harpyska Ha GonT LunuHapa nog,
nasneHvem (HbromoH)

P; BHyTpeHHee faBneHure Ha LUNMHAP
(Mezanackarb)

P| MepsoHayanbHas npegsaputenbHas Harpyaka
n3-3a 3aTsKkm 60nToB (HbHMOH)

P max MakcrmarnbHasi cuna BHYTpU HanopHOro
uunuHapa (HeromoH)

P, BHellHee AaBneHve Ha LUNHAP
(Mezanackarb)

r Paguyc HanopHoro unnuugpa (Munnumemp)

KoHcTaHTbI, (pyHKLMU N n3MepeHus,

ucrnonb3yemMblie B CNIUCKe
lMpoekTupoBaHMe cocyaoB noa
AasneHnem ®opmynbl Bbille

KOHCTaHTa(bl): pi,
3.14159265358979323846264338327950288
rnocmosiHHas Apxumeda

®dyHkumm: sqrt, sqrt(Number)

QDyHKyUsI K8BaOpPamHO20 KOPHS — 3mMo QQyHKUUS,
Komopasi MpUHUMaem 8 Ka4yecmee 8X00HbIX
OaHHbIX HeompuyamesibHOe YUCo U
so3spauwjaem keadpamHsbili KOpeHb 3a0aHHO20
8X00H020 yucra.

Mamepenue: AnuHa in Munnumetp (mm)

[AnuHa lNpeobpasosaHue eOUHULY, UBMEPEHUS @
MamepeHune: O6bem in Kybuueckuii metp (m?3)
Obbem NpeobpasosaHue eOUHUY U3MEPEHUST @
Mamepenue: aBneHue in Meranackans (MPa)
[aeneHue NpeobpasosaHue eOUHUY, U3MePeHUsT
@

M3mepeHnmne: Cuna in HetotoH (N)

Cuna lNpeobpasosaHue eduHUL UBMEPEHUS @
M3mepeHmne: KoHcTaHTa XeCcTKOCTH in
KunoHbtoToH Ha munnumeTp (KN/mm)
KoHcmaHma xxecmkocmu lNMpeobpa3osaHue
eOUHUL, U3MepeHusi @

MamepeHune: Ctpecc in HbloTOH Ha kBagpaTHbIf
munnumetp (N/mm?)

Cmpecc lNpeobpasosaHue eduHUL UBMepPEHUS B
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https://www.formuladen.com/ru/
https://www.formuladen.com/ru/
https://www.formuladen.com/ru/

« t TonwwmnHa anemenTa npu cxartum (Munnumemp)
o t,, TonwuHa cTeHkn LMnnMHApa noa AaBneHnem
(Munnumemp)

« V O6bem ToHKOM cdeprnieckorn 060MouKkm
(Kybuyeckuti memp)

« O MornHas gedopmauus cocyaa nog AasneHnem
(Munnumemp)

« 8¢ YMeHbLUeHWE HapyXHOrO AMaMeTpa LMnnHLpa
(Munnumemp)

« & YBenuueHme BHyTpeHHero auameTpa Kyprkm
(Munnumemp)

o AP; Yeenuuetne Harpysku Ha GonT LunuHapa
(HbromoH)

« 0} MpoponbHoe HanpsikeHye B UMAMHAPE MOA

AasneHnem (HbromoH Ha keadpamHbil
munnumMemp)

« O, PagnansHoe HanpsbkeHue B UUnuHApe nog,

naeneHnem (HbromoH Ha keadpamHblli
munnumemp)

« Oy [lonycTmoe pacTarusaioLiee HanpshkeHne B

6annoHe nop gaenexHvem (HbromoH Ha
KeaBpamHabIt MunaumMemp)

. atang TaHreHumansHoe Hanps>xxeHune B LunuHape

noa naenennem (HbromoH Ha keadpamHabili
munnumMemp)

oV KoadpdpuumeHT lNyaccoHa Anst HanopHoOro
umnuHapa
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3arpy3ute apyrue PDF-channbl BaxHbin lusanH mawivH

e BaxHbin CunoBblie BUHTbI e BaxHbin [An3anH knoven Dopmynbl @
Popmyrnbl (af e BaxHbIn KOHCTpyKUUs pblyara
e BaxHbin Teopema KactunbsHo o6 ®opmynbi (@

nporn6e B CIOXHbIX KOHCTPYKLUAX e BaxHbin NpoekTupoBaHue cocynos
®opmynbi noa nasnennem ®opmynbi @
e BaxHbin NMpoekTupoBaHMe peMeHHbIX ® BaxHbi KOHCTpYKUMA noawmnHmka

nepepay CDOpMyJ'IbI @ KavyeHuns d)opmynbl B

I'IonpoﬁyﬁTe HallN YHUKalNbHbI€ BU3yalibHble KallbKynAaTOpPbI

° npoueHTHas gons @ ° @ HO[ asyx uucen @

° HenpaBunbHasa opo6b (af

Moxanyncta, NMOAEJIMTECDH atnm PDF-channom ¢ Temu,
KOMY OH HY>XeH!

91ot PDF-chann MOXHO CKauyaTb Ha 3TUX A3blKax

English Spanish French German Russian Italian Portuguese Polish Dutch
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