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Pacuer 1aBjieHMsl TPYHTA HA HAPY/KHYIO IOBEPXHOCTh COCY/Ia

HcxoaHble JaHHbIE

I'opu3oHTANBHBIA HIMHAPUYIECKUI COCY/], 3aTryOJICHHBIN B TpaHIIEe.

VY nenbHBIA BEC TPYHTA Yo = 1,810° H/mm®
Koadunumenr ITyaccona rpyHnra H= 0,33
Teoperudeckuii cOOCTBEHHBIN BeC cocyna G= 11,510 H
BricoTa ypoBHS 3achIIKK TPYHTa OT BEpXHEH 00pa3yro- H =

meii cocyza - 1185 MM
Buytpennuii auamerp cocyna D= 1800 MM
PacueTHas JuinHa cocya L= 7900 MM

Pacuer naBienus rpyHTa Ha ocHoBe CII 43.13330.2012

BeprukanbpHoe JABJICHUC I'PYHTA C €TOM COOCTBEH- — D G —
p Py yq pv_y0|:H 4+ — | +—=

HOTO BECa COCyIa 2 LD 0,046 Mila
D
Y 0 H+— H
T'opuzoHTaNBHOE NaBIEHKE TPYHTA p, = 2 _ 0,018 MIla
h 1-u
Koadpduument magexnoctu mo CIT 20.13330.2011 Vi = 1,15
PacueTHOE faBIICHHE IPYHTA P =y, max(p,, p,) = 0,05 MIla

[Ipu pacuere anmapara paboTaroOLIEro B YCIOBUIX BaKyyMa oflliee pacdeTHOE Hapy>KHOE JAaBJIeHUE NPUHUMAETCSI KakK

CyYMMa HAapy>XHOI'0O JaBJICHUSA U paCUCTHOT'O AaBJICHUS I'PYHTA.

E-3.00.00.00PP

Wzm) Jluct Ne nokym. Ionmn. JHara
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Onpeneenue 1aBJIeHUs] MCIILITAHUS

Pacuer naBjenuns ucnoiTanusg B coorBercTteuu ¢ 'OCT P 52630-2012

PacyeTHble ycnoBusA

PacueTHoe naBieHue P, = 0,07 MIla
Martepuain neMeHTa cocyzia, paboTaroIHUH O/ JaBICHUEM 09r'2C TOCT 5520
JommyckaeMble HAPSHKCHUS JUIs MaTepuaia Kopiyca 20 _
npu temrnepatype 20 T [o1™ = 196 MIla
Jomyckaemble HaIpsDKEHUS U1l MaTepHaa KopIryca ¢ _
IPH PacueTHOU TeMIeparype [o] = 184 Mlla
o 20
PacuerHoe ycnoBHOE faBiIeHUE P % = 0,075 MIla
Marepuai seMeHTa cocysa, paboTarolyil o AaBICHUEM 09r2C TOCT 19281
Jomyckaemble HaIpsDKEHUS U1l MaTepHaa Kopiryca 20 _
npu Temneparype 20 T [o]™ = 183 MITa
Jomyckaemble HaIpsDKEHUS U1l MaTepHaa KopIryca ¢ _
TIPU PacueTHO TeMIepaType [o] = 168,5 MITa
a1® _
PacyerHoe ycioBHOE faBlIeHUE P o] = 0,076 MIla
Martepuain sneMeHTa cocya, paboTaroIHH O/ JaBICHUEM 092C KI1245TOCT 8479
JommyckaeMble HAPSHKEHUS JUIsl MaTepuaia Kopiyca 20 _
npu temnepatype 20 T [o1™ = 163,3 MIla
JommyckaeMble HAPSHKCHUS JUIs MaTepuaia Kopiyca ¢ _
U PacueTHOU TeMIeparype [o] = 148,7 Mlla
o 20
PacuerHoe ycnoBHOE naBlIeHUE P % = 0,077 MIla

[IpoOHoe naBneHne UCIBITAHKUS COCYAA ONPEACISIOT C y4eTOM MUHHMAJIBHBIX 3HAUYCHUH PacyeTHOTO JaBJICHUS U OTHOILIE-
HHS TOMYCKAaeMBbIX HAaNMpsDKEHUI MaTepranos (YCIOBHOE JaBieHKE) COOPOUHBIX eAMHUIL (3TIEMEHTOB COCYa), pa0OTAIOLIHX
HOJ1 TABJICHUEM, 32 HCKIFOYCHUEM OONTOB (ILTIUIICK).

20
Pacuernoe JAaBJICHUC TUAPOUCTIbITAHUSA, BBIYUCIICHHOC U]

1o TOCT P 52630-20121.8.11.3 P 21250, B 50 = 009 MMa

Jluct
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PacueTHble ycnoBus (ycnoBusi nponapku)

PacuetHoe naBneHue P, = 0,15 MIIa
Marepuai 3jeMeHTa cocyaa, paboTarONIMi O AaBICHUEM 09r'2C TOCT 5520
JonyckaeMble HaNPsHKEHUS JIJIsl MaTepualia Kopryca 20 _
npu temrnepatype 20 T [o]™ = 196 MITa
JonyckaeMble HaNPsHKEHUS JIJIsl MaTepralia Kopryca t_
OpH PacyeTHOH TeMmeparype [o] = 167 MIla
oi 20
PacuetHoe ycnoBHOE IaBICHHE P % = 0,176 MIIa
Marepuan aeMeHTa cocyaa, paboTaroLIMi O AaBICHUEM 09r2C TOCT 19281
Jonyckaemble HaNpsDKEHHs 71 MaTepuala Kopiyca 20 _
npu temneparype 20 T [o]™ = 183 MIla
Jonyckaemble HaNpsDKEHHs JIJIs MaTepuala Kopiyca t _
Y pacueTHOM TeMIepaType [o] = 150 Mlla
0.] 20 _
PacueTHoe yc0BHOE naBieHKnE P, o] = 0,183 MIla
Marepwuan 35eMeHTa cocyia, paboTaIONU 1Mo 1aBIeHUEM 09'2C KI1245TOCT 8479
JonyckaeMble HaNPsHKEHUS JIJIsl MaTepualia Kopryca 20 _
npu Temieparype 20 C [o 163,3 Mlla
JonyckaeMble HaNPsHKEHUS JIJIsl MaTepralia Kopryca t _
OpH PacyeTHOH TeMmeparype [o] = 131,5 MITa
oi 20
PacuetHoe ycnoBHOE IaBICHHE P % = 0,186 MIIa

[Ipo6HOE IaBJeHKEe HCTIBLITAHUS COCY/IA ONPEAEIIAIOT ¢ YIETOM MUHUMAIBHBIX 3HAYEHUH PaCUETHOTO AaBJICHUS U OTHOIIIE-
HHSA TONYCKaeMBbIX HAMpPsKEHUH MaTepraos (YCIOBHOE JaBieHue) COOPOUHBIX €ANHUIL (IJIEMEHTOB COCY/Ia), Pa0OTAIONIHNX
0/ IIaBJIEHUEM, 32 UCKIIIOUEHHEM 0OJITOB (LIIHIIEK).

PacuetHoe naBnenue TUAPOUCTIBITAHUSA, BBIYUCIICHHOC P. =125[P 0']
no 'OCT P 52630-20121.8.11.3 = P o) - 022 MIla

[Ipo6HOe maBieHUe I UCTIBITAHUS COCY/a, IPEIHA3HAYCHHOTO IS paOOTHI B YCIOBHUIX HECKOIBKHIX PEXXHMOB C PA3IHd-
HBIMH PACUCTHBIMHU MapaMeTpaMu (IaBJICHUSAMH U TEMIIEPATYPaMH), IPUHAMACTCS PABHBIM MaKCUMAJIbHOMY H3 OTIpe/ie-
JICHHBIX 3HAYCHHUHA MPOOHBIX TABICHUH I KaXXIOTO PeKuMa.

Jluct
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IIpoBepka He0OX0AUMOCTH NPOBEAECHUS PACYETOB HA MPOYHOCTH B YCJIOBHUSAX
UCTIBITAHUS

IIpoBepka HEOOXOAUMOCTH MPOBEJCHUS PACYECTOB HA MPOYHOCTh MMIMHAPUUCCKUX 00CUaeK U KOHUUCCKUX DIICMCHTOB,
BBIITYKJIBIX U IJIOCKUX JHUI B ycnoBusx uctsitanus mo [OCT P 52857.1-2007.8.4

PacuerHoe naBneHue MCIBITaHUSL P, = 0,22 MIla

rHL[pOCTaTI/I‘IGCKOG JABJICHUC MPU MMOJIHOM 3allOJIHCHUN P

anrmapara UCIbITATeIbHOM KHUIKOCTHIO cm 0,038 MIla

20
P]/I + Pcm < 1'35|:PP d%
g

— AaBJICHUC UCIBITAHUA C YUYCTOM I'MAPOCTATUICCKOTO JaBJICHUS KUJKO-

+ =
P + P 0258  MIla oy
0.]20_
1350P, E[Tj]t = 0,238 MIla

0,258 MIla > 0,238 MIla

3aKkitoucHHE: TpeﬁyeTCH MpoBE€ICHHE pacue€Ta HA IPOYHOCTH B YCJIOBUAX UCIIBITAHUA

Jluct

Wzm) Jluct Ne nokym. Ionmn. JHara
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OcCHOBHBIE YJIEMEHTBI

UcxoaHble AaHHbIe

CBoHbIE TA0JIHIBI

(DOneMeHT Marepuan [[{uamerp, mm [TommuHa UTnuna (Beico-  [Cymmaphas npu-  [Koadd. npourocTtu
CTEHKH, MM ra), MM 0aBKa, MM CBAPHOTO IIIBA
UTauime smmuntaae-  [0912C 1800 16 526 6,2 1
CKOE
O6euaiika munmuaa-  092C 1800 16 6920 1
n4eckas

PesyabTaThl pacuera

Pa6bouune ycnoBus

(DneMeHT Pacuetnas remne- |[PacuetHoe gaBie- Jlomyckaemblie Hanpsi- [PacuerHas TonmmunHa |YcnoBue
patypa, °C Hue, MIla prennst, Mlla C V4. MpUOaBOK, MM  [IPOYHOCTH
Tauie smmuniae- [70 0,08167 184 6,6 BLIIIOJIHEHO
CKoe
O0euaiika nunuua- |70 0,08167 184 3,4 BLITIOJTHEHO
nyecKast

g ..

8 PacuyéTHble ycnoBusA (Hapy>|(|-|oe AaBHEHVIe)

=

3

E (DeMeHT Pacuernas temne- [PacdyerHoe naBne- [[lomyckaemble Hanps- [PacueTHas TonuuHa [YciloBUe

g patypa, °C Hie, MIla benust, MIla C y4. MpUOaBOK, MM  [IPOYHOCTH

=

= Truie smmuntayue- [180 (-0,15) 167 10,92 BEITTOJIHEHO

b= cKoe

=

S OOeuaiika nuiuaa- [180 (-0,15) 167 15,31 BEITTOJIHEHO

@ [pruueckas

=

~

< YcnoBusa ncnbiTaHUn

0

T

=~

< (DneMeHT PacueTHoe naBiie- lomyckaemble Hanpske-  [PacueTHast TOJILIMHA C Y. Y cioBue pou-

s Hue, MIla Hus, Mlla MprbaBOK, MM HOCTH

a)

s JTHMIIE SIUTAIITHYE- 0,258 272,7 7,052 BLITIOJIHEHO

= CKOE

E O06euaiika numuaapu- (0,258 272,7 3,852 BBLIITOJIHEHO

Q

E uecKas

=

=)

=

_ Hltyuepa

=

] <

glw

% g JIucr

£l <= E-3.00.00.00(PP 9

~ Nsm) Jlucr No noxym. TTopi. Jlara




UcxoaHble AaHHbIe

(DneMeHT MeTka Tun MaTepuai Ulnametp, MM [TomnmuHa CymMMapHas ipu-
CTEHKH, MM 0aBKa, MM
[Tynep 11, 12 [lITynep [[Ipoxomsiumii 6e3 091" 2C 144 12 45
DN150 11 yKpeIIeHUs GrI'OCT
19281
[tymep Al, A2 [HItynep [[Ipoxomsmmii 6e3  09'2C 692 16 3
DN700 A2 yKPCIUICHIS
[tynep UC1, UC2 [Itynep [[Ipoxomsiumii 6e3 091" 2C 18 10 4,25
DN50 UC2 [y KPCIUICHIS GrI'OCT
19281
[ITyuep MH [[Ityuep [[Ipoxomsmmii 6e3  09'2C 800 16 3
DN800 MH KpEIICHUs
[tymep V DN80  [Itynep [[Ipoxomsmmii 6e3  09'2C 77 9 4,13
\ [y KPCIUICHIS GrI'OCT
19281
[tynep HOL, [lITynep [[Ipoxomsiumii 6e3 091" 2C 25 10 3
HO2, HI1, HI2 HO1 yKpeTIeHUs (KI1245)
DN25
[tymep LT1, LT2 [MItynep [[Ipoxomsiumii 6e3 091 2C 77 9 4,13
DN80 LT2 [y KPCIUICHIS GrI'OCT
19281
[tynep |13 DN150 [Itynep [[Ipoxomsmmii 6e3  09I'2C 144 12 4,5
13 yKpEIIeHUS GrI'OCT
o 19281
& [tynep T1, T2, [lItynep [[Ipoxomsmumii 6e3  09'2C 48 10 4,25
= LT3 DN50 T1 [yKPETUICHHST GrI'OCT
[¥a}
Q 19281
S
=)
5
= Pe3syabTarsl pacyera
S Pabouue ycnoBus
>
=
Z_ (DneMeHT PacuerHas Temmeparypa, °C [Pacuernoe nasinenue, MIla [YcinoBue mpoyHoCTH
=
~ [tynep 11, 12 DN150 70 0,07000 BLITTOTHEHO
Z_ [tynep Al, A2 DN700 70 0,07000 BLITIOTHEHO
m
= [Tynep UC1, UC2 DN50 70 0,07000 BLINOTHEHO
§ [ITyiep MH DN80O 70 0,07000 BHITTOJTHCHO
F:(B [tynep V DN80 70 0,07000 BLITTOTHEHO
o [Iryuep HO1, HO2, HI1, HI2 DN2570 0,07000 BBITIOJTHEHO
§ [ITyuep LT1, LT2 DN8O 70 0,07000 BHITTOJTHCHO
i [ITyuep 13 DN150 70 0,07000 BHITTOJTHCHO
E [tynep T1, T2, LT3 DN50 70 0,07000 BLITTOTHEHO
3
=
3«
Elw
< g Jluct
e E-3.00.00.00(PP 10
~ Nsm) Jlucr No noxym. TTopi. Jlara




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

PacuyéTHble ycnoBus (HapyxHoe aaBrneHue)

(D1eMEHT

Pacuernas remneparypa, °C

PacuetrHoe naBnenue, Mlla

Y cnoBue npouHocTH

[tynep Al, A2 DN700

180

(-0,15)

BHITIOJTHCHO

[ITyuep MH DN80O

180

(-0,15)

BHITIOJTHCHO

YcnoBus UCnbITaHUN

(D1eMEHT

PacuetrHoe naBnenue, Mlla

Y cnoBue npouHocTu

[tynep Al, A2 DN700

0,2402

BHITIOJTHCHO

[ITyuep MH DN80O

0,2402

BHITIOJTHCHO

Wzm) Jlucr Ne nokym.

TTopi.

Jlara

E-3.00.00.00PP
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Iloamuce 1 narta

Bsam. unB. Ne | Hug. Ne y0i.

IToamucek 1 nata

MuB. Ne moi.

19785.4

MIOPLI CHJI I MOMEHTOB

PacuéTt B paboumx ycnoBusx

Pe3yabTarhl pacuéra:

0,06 MNepeMeweHna

0,04
0,02

-0,02
-0,04
-0,06
-0,08

-0,1

-0,12

Y, MM

ry

1 2 3 A =] =1

Monepeydoe younuve
i r——1_1T 1T 1T T 1T 77T 1

Fxl0~38
300 .
1043 |
200

100

b4

Q. H

=100
=200

-300 1

E-3.00.00.00PP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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M, Hm

HMarvGawmi MOoMeHT

2 L 4 5 & Fxl0~38

0,6 |- -oopeeee e

D4

0,2 -

_——r— e ———— ——— ——— —

-1 ] 1

--0---0-- Kpurepuii npounoctu

0 #@n&ﬁﬂﬂﬁﬁ#gﬁ

T 1 T I

ﬂﬂll:ﬁtﬁ:ﬁ'qi-w-bﬂ o boolocal. g |

2 3

--A\---A-- Kputepuii yCTOHIMBOCTH

- IlpenenvHoe 3HaueHHE
YcnoBue paboTOCIOCOOHOCTH BHITIOTHEHO
OO0uwmii Bec:

33 =6,9210° H

E| 5 =] Fxl10"38

g JlomoTHUTE TbHBIC BEPTUKATBHBIC HATPY3KH:

= ;o=

= 2.Fr =0H

E OnopHbIe HATPY3KH:

g No omo- [HazBanue onopsl OnopHoe ycu- [[lonepedHoe ycuiiie B CEUeHUN [13rubaromuii MOMEHT B CEUCHUU

= BI e, F,H 060104KH Haa omopoit, Q, H o0o0s10uKH Haj oropoit, M, H m
- 1 Oriopa ceanoBast 3,43610° 2,98510° 2,15510°

L§ [0IBYDKHAS

= 2 Oriopa cemnosast He-  [3,48310° 2,99310° 2,16810°

Z_ [0 IBIDKHAS

m

T

~

2

@

T

S

s

2]

™

aa]

<

E_4

[a]

=

S

¥a]

Q

=

=

=

o

=

=

Elw

< g Jucr
£ 3 E-3.00.00.000P 13
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Iloamuce 1 narta

Bsam. unB. Ne | Hug. Ne y0i.

IToamucek 1 nata

MuB. Ne moi.

19785.4

Pac4yéT B pacUYé€THbIX ycroBusax (HapyxHoe naBrieHue)

Pe3yabTaThl pacuéra:

0,06
0,04
0,02

-0,02
-0,04
-0,06
-0,08

-0,1

-0,12

Y, MM

300
X103
200

100

Qi H

-100
=200

-300

MNepeMeweHna

—

2 3 4

nDﬂEPE'—IH 02 younue

f—y

Fnc T IR S S

= Fxl0A38

Hzm) Jluct

Ne nokym.

TTopi.

Jlara

E-3.00.00.00PP
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400
x1043
300
200

100

M, Hm

=100
-200

0.8
0,6
0,4

0,2

0

HMarvGawmi MOoMeHT

T I L I I T I T I T T J 1l J

- \ . " -

- | . L
1 h

L | T .
| [
1 LI

|= i i =
| [

— """ r n--""-"""- ]
- ! LB -
| [

- | " -
| [

— | B
i i

- ¥ -

P | S I I I [N SO I R il 1
-1 0 1 2 XM 4 5 7x10738
KpUTEpHMK NPOYMHOCTM W YCTORUMBOCTH
T [ T T T T T | T T T T il T

™ PE— ..._...-L.['“' ‘-"ir"“_“‘_._l .-‘_LH_""" *—""._b:-l-—-b—n I A;‘: =

= ' b -
. i

- : i -
1 1B

e | . ]
. I

B 1 1B T
. i

- : I —

L . i i
. i

- . ; . |8 -
. B
. i

L ' B0 I .

da x I P - fﬂl‘Wl 1 ?mqmmw_

=1 4] 1 2 3 = 5 Fx10~38

--0---0-- Kputepuii npounoctu

--A\---A-- Kputepuii ycToitunsoctu

----------- IIpenensHOE 3HAUEHUE
YcnoBre paboTOCIIOCOOHOCTH BBITIOJTHEHO

OO0mwmii Bec:

o S G; =55510° H

&

= JloToTHUTETBHBIC BEPTUKATBHBIC HATPY3KH:

=

Eg Z FF]_ =0H

=] OnopHbIC HATPY3KU:

=

é INo omo- [HazBanue onopsl OnopHoe ycu- [[lonepedHoe ycuiiie B CEUeHUH [13rubaromuii MOMEHT B CEUCHHUU
[PBI e, F,H 060JI04KH Haa omopoit, Q, H o0o0sI0uKH Haj oropoit, M, H m

= 1 Oriopa ceioBast P 75710° 2,57610° 1,91910°

= [OIBIDKHAS

= 7) Oropa cemviosas ne-  [2,79410° 2,58110° 1,92610°

= [OIBIDKHAS

~

%

@

T

S

s

[a~]

™

aa]

o]

£_4

[a~]

=

S

¥a]

Q

=

=

=

o

=

=

Elw

< g Jluct
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PacuéTt B ycnoBusax ucnoitanum (Ff’mapoucnbiTaHus)
=8

MNepeMeweHna
0005 T 7T 7 T 1 T T T 1 T 7T T 7 T ]
[ — i . _
-0,005 | I ]
£ -0,01 | .
z L .
« = -0,015 —
& = -
= -0,02 —
= -0,025 | .
) o -
E -0,03 i | I | 1 1 1 1 1 1 | 1 1 i | 1
= - 0 1 2 3 4 5 5] 1038
= NonepeqHoe ycunue
100 T T T T T T T T T T T T T T 1 J
- ®x10°3 | i : :; -
= . .
= o L | : R“\ﬁ ]
s T = - T
0 = = i . i -1
= o -50 p= '}x p -
S - ! : 3 1
i ' "
2 100 [ oo
2 L | W
=) 150 i I | 1 1 1 1 1 1 | 1 1 1l 1
s -1 0 1 2 3 4 5 & w1038
3
M
<
H
<
=
=
-
)
=
=i
=
o
=
A<
Elw
% g Jluct
2| E-3.00.00.000PP 16
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M, Hm

0.8
0,6
0,4

0,2

0

HMarvGawmi MOoMeHT

LT I L I T T T T
| .

L pe- R T PP

= | .

L b O . W

- | .

. Lo T R T S S TN TN S

- ! .

- | :

- T . PR

L I

—- - - - - [ B O o

B [ .
| .

L Cpe- R R

C | [ | ]

-1 li] 1

KpUTE pHKH NPOMHOCTH U YCTORYHMBOCTH
— T T T T T T T T T T T[T T I 1

i i E 1 ]

= | ' ¥ =
i . i

I~ | . i -
| . I

- - NN NN . _
| . [N

B | . I 7
i . i

~ | : i N

B | . I N
i . i

- | . [N -
] i

L i ' 1 _

114‘1"-"‘-“?‘0“3’1 NI T A I A I A ’?E’?‘?r‘:"‘-’il.;u
-1 li] 1 2 3 = 5 (=] Fx10~38

--0---0-- Kputepuii npounoctu

--A\---A-- Kputepuii ycToitunsoctu

----------- IIpenensHOE 3HAUEHUE
YcnoBre paboTOCIIOCOOHOCTH BBITIOJTHEHO

OO0mwmii Bec:

o S G; =3,2910 H

&

= JloToTHUTETBHBIC BEPTUKATBHBIC HATPY3KH:

=

Eg Z FF]_ =0H

E OnopHbIC HATPY3KU:

=

é INo omo- [HazBanue onopsl OnopHoe ycu- [[lonepedHoe ycuiiie B CEUeHUH [13rubaromuii MOMEHT B CEUCHHUU
[PBI e, F,H 060JI04KH Haa omopoit, Q, H o0o0sI0uKH Haj oropoit, M, H m

= 1 Oriopa ceioBast 1,61910° 9,91610" 6,70610"

= [OIBIDKHAS

= 7) Oropa cemviosas ne- [1,67610° 1,00210° 6,87610"

= [OIBIDKHAS

~

2

@

T

S

s

[a~]

™

aa]

o]

E_4

[a~]

=

S

¥a]

Q

=

=

=

o

=

=

Elw

< g Jluct
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

JIHUIIE JJIUOTHYECKOe

UcxoaHble AaHHbIe

Marepwuai: 09arac
Buytp. quamerp, D: 1800mm
TonmuHa CTEHKW AHUINA, S 16 mm

[TpubaBka 111 KOMIIEHCAIIMN KOPPO3UH U 5pO3UH, C. 3 MM

TIpubaBka aj1st KOMICHCAIMH MUHYCOBOT'O J0mycka, G 0,8 Mm

ITpuGaBka TexHOJIOTHYECKAS, Ca: 2,4 Mm
CymmapHas npubaBka K TOJIIIMHE CTCHKH, C: 6,2MM
Bricora nquuma, H: 450mMm
Juuna ot60pTOBKH, hy: 60 MM
Paguyc KpUBU3HBI B BEPIIMHE AHHUIIA.

02
B = — =180C%/ (4 * 450) = 1800MM

4.H
KoaddumeHT npoYHOCTH CBAPHOTO IIIBA:
¢ =1

PacuyéTt B paboumnx ycjaoBusx

Yci0Bus HATPYKEHUS !

Pacuérnas remneparypa, 1. 70 °C

PacuérHoe BHYTpeHHee n30bpITOuHOE naBienue, p: 0,08167 Mlla
Pac4éT Ha npo4YHOCTb U ycTtonunBocTb no FOCT P 52857.2-2007

Honyckaemble nanpajicenus.
Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmeparype T = 70 °C pabouue yciaoBus):

[o]= 184MIla
Monyns npopossHO#t yripyroctu st Matepuana 09 2C npu Temneparype T = 70 °C:

E= 1,9410° MIla

,Zlnuma, HAZPYIHCEHHbIE 6HYMPDEHHUM U30bIMOYHBIM OABTICHUEM.

Pannyc kpuBH3HBI B BEPIIUHE JTHUIIA!

E-3.00.00.00PP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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0
— _ =180C/ (4 * 450) = 1800MMm

4-H
PacuérHas TonmHa CTEHKH ¢ YI€TOM NMPUOABOK:
pE
f1p +0=——— 41 =(0,08167 *1800)/(2* 184 *1—0.5*0,08167)6t2 = 6,6 MM
2]l e-05-1n

6,6 MM < 16 MM
3axmrodeHue: Y cjoBUue paboToCnoCOOHOCTH BBITIOJIHEHO
Jomnyckaemoe gaBieHue:

2 [m]g s - c)
=——— =2*184*1*(16-6,2)/ (1800 +0.5* (16 — =
el R 050 (16-6,2)/ (1800 +0.5 * (16 ~ 612 = 1,998MI1a

1,998MlIla = 0,08167 MIla
3akiroueHue: Y cJ10BUe MPOYHOCTH BHIOJTHEHO

Pacuyér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)

YcioBus HATPYKEHUS !

Pacuérnas temneparypa, T: 180 °C

PacuérHoe Hapyx)HOe m30bITOUHOE AapneHue, P: 0,15 Mlla
PacuyéTt Ha npo4yHocTb n yctonumBocTb no NOCT P 52857.2-2007

,ZlonycmzeMbte HanpaxCeHusm.

Honyckaemsble Hanpsokenus 111 Marepuana 09 2C npu temneparype T = 180 °C pacuérHble ycioBus (Hapy»KHOE JaBiie-
HuHE)):

[o]= 167MIla
Monyns npopoisisHO#t yripyroctu st Matepuana 09 2C npu temneparype T = 180 °C:

Jluct

2]
= E= 1,8310° MIla
So
=
§ nuwa, nazpysicennvie HapyHcHvIm 0asieHUeM.
E[ Paaunyc kpvBU3HBI B BEpUIMHE JHUIIA!
o
= D’ =1800%/ (4 * =
= — = (4 * 450) = 1800mMm

- 4.H
=
= s;—c [ D 2.H
= yo1q0. 2L -. - =10 * (16 — 6,2) / 1800 * (1800 / (2 * 450) — 2 5@ / 1800) =0,08167
2 D 2-H D
)
= 1+02 4482702

= =(1+ (2.4 + 8*0,08167) * 0,08167) / (1 + (3.0 30 * 0,08167) * 0,08167)= 0,9525
= *TTe@ 041000 o ) e : /
2 PacuérHas ToNMKHA CTCHKH ¢ yuéToM mpubaBok (mpu gasmennn P = 0,15MIla):
)
jas)
= o b max Eq-R PP 12 R +e =max{0,9525 * 1800/ 161 * (2,4 * 0,15/ (}91,8310° ))¥%4 1.2 * 0,15 * =
5 I 161 =g 2 _[,3] 1800/ (2 * 167)} + 6,2 10,92mMMm
[}
- 10,92mm < 16 My
3akmoueHue: YcejaoBue padoTocnoco0HOCTH BBITOJIHEHO
g JomyckaeMoe HapyKHOE JaBJIEHUE U3 YCIIOBHS MMPOUYHOCTH:
=
1.5 fa -

i ] = M =2*167 * (16 — 6,2) / (1800 +0.5 * (16 — 6,2)= 1,814MIIa
g R+I:I.5-|:sl—c]
E[ Jomyckaemoe HapyKHOE JaBJICHUE U3 YCIOBHS yCTOWYUBOCTH:
o
=
3 <
glw
= S

H K22
8l = E-3.00.00.00(PP 19
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

i 2
lFlg = 26 10 "E .[1':":":51 - Cj} =26 *10°*1,8310° /2,4 * (100 * (16 — 6,2) / (0,9525 * 1800) = 0,6478MI1a

fig E, R

[pln

p] = ——=
1 [[p]n T =1,814/ (1 + (1,814 / 0,6478)2 = 0,61MIla

rle
0,61MIIa = 0,15 MIla

3aximodyeHre. Y cJIoBHe MPOYHOCTH BBIMOJIHEHO

Pacuét B ycaoBusx ucnsiTanuii (Cugpoucnbiranus)

Yci10BUSI HATPYKEHHUSA TP UCIIBITAHUSAX:

Pacuérnas remneparypa, 1. 20 °C

PacuérHoe BHyTpeHHee n30bITOuHOE nasienue, P: 0,258  MIla
Pac4éT Ha npo4YHoCTb U ycTtonuuBocTb no FOCT P 52857.2-2007

,ZlonycmzeMbte HanpaxceHusm.

Honyckaembie Hampspkenus 1yt Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBus rHApOUCTIHITAHUH):

[0]%°= N* Rejpo/ Ny = 1%300/1,1=272,7MIIa
Moayas npoaospHO# yupyroctu mist matepuaia 09 2C npu Temmeparype T = 20 °C:

E?°= 1,9910° MIla

,Zlnuma, HAZPYIHCEHHbIE 6HYMPDEHHUM U30bIMOUHBIM 0A6ICHUEM.
Pajnyc KpUBHM3HEI B BEPIIMHE IHUIIA;

D2
4. H
PacuérHas TOJIMHA CTEHKH C Y4ETOM MPUOABOK:

p R
2 o]e-03p
7,052mMM < 16 MM

3akioueHue:. Y ciaoBue paﬁOTOCIIOCOﬁHOCTI/I BBIIMOJIHEHO
I[OHYCKaeMOC JaBJICHUEC:

x. - -
[p] = M =2*272,7*1* (16 - 6,2) / (1800 +0.5 * (16 =B) = 2,962MIla
R+0.5 (s;-c)
2,962MIIa = 0,258 MIla
3akmrodeHre: Y cJ0BUe MPOYHOCTH BbITIOJHEHO

= 1800’/ (4 * 450) = 1800MMm

s +o= +1 =(0,258 * 1800) / (2 * 272,7*1 - 0.5 * 0,258) +B = 7,052mMm

E-3.00.00.00PP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

O6eyalika IJINHIPHYECKas

UcxoaHble AaHHbIe

Marepwuai: 09arac
Buytp. quamerp, D: 1800mm
TonuuHa CTeHKH, S 16MMm

[TpubaBka 11 KOMIIEHCAIIMN KOPPO3UH U 5pO3UH, C. 3 MM

[IpubaBka /11 KOMIIEHCAIIMH MUHYCOBOTO JIonycka, G 0 MM

IIpubaBka TeXHOIOTHIECKAs, Ca: 0 MM
CymMma npru0aBoOK K pacyEéTHOM TONIIUHE CTCHKH, C! 3MM
Jnuna obOevaiiku, L: 6920MM

KoaddunreHTh MPOYHOCTH CBAPHBIX MIBOB!
TIponosnbHbIii 1IOB!

Epp =1
OKpyKHOM IIOB:
gr =1

Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 70 °C

PacuétHoe BHYTpeHHee n30bITOuHOE AaBncuue, P: 0,08167MIla

Pacuéraenit n3rnbaromuii MomeHt, M: 4,051105 HwMm
PacuérHoe nomnepevynoe ycwiue, Q: 2,9810° H
PacuérHoe oceBoe pacrsarusarouiee ycuiue, F: OH

Pac4éTt Ha npo4yHoCTb U ycTtonunBocTb no FOCT P 52857.2-2007

Iomyckaembie Hanpsikenust st Matepuana 09 2C mpu temmeparype T = 70 °C paboune ycaoBus):

[o]= 184MIla
Moayne npopoiibHOit yripyroctu auist matepuana 092C npu Temneparype T = 70 °C:

E= 1,9410° MIla

I'naokasn obeuaiika, HazpysceHHas 6HYMPEHHUM U30LIMOUHBIM OasleHuem (n.
5.3.1)

PacuérHas TonmHa CTEHKH ¢ YI€TOM MPUOABOK:

E-3.00.00.00PP
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

I
g +c= P—+ ¢ =(0,08167 * 1800) /(2 * 184 * 1 — 0,08167) + =3,4 MM
2[o] g, - ’
P, — P
3,4mMm < 16 MM
3akroueHue: Y cia0Bue paéoToCcnoCOOHOCTH BHIMOJIHEHO

I[OHyCKaeMoe JIaBJICHUC.
1Bl (-9
=5 ey

2,639MI1a = 0,08167 MIla
3akirovcHUe: Y CJIOBHE MPOYHOCTH BBHIMOJTHEHO
MuHUMaTBHOE PACCTOSHUE MEXKAY “OMMHOYHBIMK TITYIIEPAMH:

by =240 (s—¢) =2*(1800* (16 — 3))* = 305,9mm

= 2*184*1*(16—23) /(1800 + 16 — 3=2,639MI1a

Obeuaika, nazpyscennan useuoarowum momenmom (n. 5.3.5)

I[OHYCKaeMOC OCE€BOC CXKHMAIOLIECE YCUIUEC U3 YCIIOBUS IPOYHOCTH.:

[Fly=n-(D+s-c)-(s-c)-[o] = 3142 (1800+ 16— 3) * (16 — 3) * 18=1,36210" H

JlomyckaeMbIi I3THOAIOIIMI MOMEHT M3 YCIOBHS POYHOCTH CO CTOPOHBI CKATHS:
D 7
], = z-[F]H = 1800/4*1,3620 =6,13210° Hm

I[OHYCKaeMOC 0CCBOC CX)KMMaAroIee yCUJINC U3 yCJI0BUA MECTHOMU yCTOfI‘IP[BOCTH:

[Flz1 =

3101077 E . [mu (s c)

a5
5 } = 310 *10°* 1,9410°* 180G/ (2,4) * (100 * (16 — 3) / 1800 =3,59910" H

Ty
JonyckaeMblii M3rubaronii MOMEHT U3 YCIIOBHS YCTOHYMBOCTH B IpeZeax YIpyrocTy:

| B
[M]g = E-[F]El = 1800/3.5*3,5940' = 1,85110" H ™
JlomyckaeMbIii H3THOAIOIIMI MOMEHT:
]y

-

[l

5,8210° Hm=>4,05110° Hwm
3aKJ'HO'leHI/Ie: yc.]IOBI/Ie HpO‘IHOCTl/I n yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

! [[IUI]H T = 6,13110°/ (1 + (6,13110° / 1,85110 )32 = 5,82106 HwMm
+

Oébeuaiika, nazpysycennas nonepeunvim ycuauem (n. 5.3.6)
I[OHYCKaeMOC MOoNepeYHOC YCUIIUC U3 YCIIOBUA HpO‘IHOCTI/I:
[Qly =025 m-D-(s- ) [c] = 0.25*3,142*1800 * (16 — 3) * 18-= 3,38210° H
PaC‘IéTHaH JJIMHA OJid pacqéTa oT ﬂeﬁCTBHH JIaBJICHUS .
lp = 7340Mm
PaC‘IéTHaH JJIMHA OJid pacqéTa oT ﬂeﬁCTBHH nonepeqﬂoﬁ CHUJIBI.
lo= 7340MM
Homyckaemoe MONepeyHOe YCUIIUE U3 YCIOBUS YCTOUYUBOCTH:
_24E-(s-f
Ly
Jonyckaemoe morepeyHoe yCHIHE:
Qln
2
[[Q]H] = 3,38210°/ (1 + (3,38210°/ 5,94810° )2 = 2,.9410° H
(Qe
2,9410° H=2,9810° H

[Qle
1

[Q1=

Diz-
[D-IE +3-3-¥} = 2.4*1,9410°* (16 — 3}/ 2,4 * (0.18 + 3.3 * 1800 * (16 — 3) / 73%0= 5,94810° H
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3aknoucHue. Y cJI0BHe MNPOYHOCTH H yCTOﬁ‘IHBOCTH BbITIOJTHCHO

Oébeuaitka, padomarowas noo coemecmuvim oeiicmeuem nazpysok (n. 5.3.7)

O6euyaiika, paboTaroIas 1Mo COBMECTHBIM JICHCTBHEM HApYKHOTO JABJICHUS, OCEBOTO CKMMAFOIIIETO YCHIINS, N3rHbarote-
0 MOMEHTA U TOIEPEUYHOTO YCHIIHS.

2
o F M
IIpoBepka yciioBHsl yCTOMYMBOCTH: b + +[ Q ] 1

| =
(e] [F] [M] L[Q]

» F oM [g
(p] [F] [WI] A[2]

3aknoueHue. Y cJI0BHe yCTOﬁ‘IHBOCTH BbIIIOJIHCHO

2
] =0/0+0/0+4,0510°/5,8210° + (2,9810°/ 2,9410° )* = 0,0798& 1

Obeuaitka, nazpysycennan oceevim pacmszusarougum ycuiuem (n. 5.3.3)

JomyckaeMoe 0ceBOe PaCTArUBAIOIICE YCHIIHE!

[Fl=an (D+s-c)-(s-c)-[c]pr = 3142 (1800 + 16— 3)* (16 — 3) * 184 * =1,36210" H

I[OHYCKaeMLIﬁ I/ISI‘I/I6&IOHH/II>1 MOMEHT U3 YCJIOBUS IPOYHOCTU CO CTOPOHBI PACTSKCHMSI:

[M]n13 = %-[F] = 1800/4*1,3620 =6,13110° H M

Obeuaiika, paboTarommas Mo COBMECTHBIM ICHCTBHEM BHYTPEHHETO AaBJICHHS, OCEBOTO PACTATHBAIOIICTO YCHIIMS U U3 H-
0aroIero MOMeHTA.

n-D*
[IpoBepka yciioBHsI TPOYHOCTH: 4 . <10
[F] (Ml
< Fam & D?
§[ P oM =(0 +0,08167 *3,142* 1800 4) / 1,36210' + 4,05110°/ 6,1311¢° = 0,0813% 1
= (F] (M I
2 3akmrodeHre: Y cJ0BUe MPOYHOCTH BbITIOJTHEHO
3
= Juist pacuéra o0eyaiiku OT AeHCTBHUSA CeJIOBBIX ONOP:
= . D D . 1/
S By=minil 0; 945 = |——— 1 = min{1.0, 9.45 * 1800 / 7340 * (1800 / (100 * (18"} =1
= 1 Y100 (s - c)
% I[OHYCKaeMOC Hapy’>KHOC NaBJICHUC U3 YyCIIOBUA yCTOfI‘IHBOCTPI:
o
= 208107°E D [100 -(s— 5T
el = T 5 = 20.8*10°*1,9410°* 1800/ (2,4 * 1 * 7340) * (100 * (16 — 3) / 180%° =0,1828MIla
ol -0
<! i
) I[OHYCKaeMOC Hapy>KHOC NaBJICHUC U3 YyCJIIOBUA l'IpO‘lHOCTI/I:
jas]
= 2 [o](s- 9
s [fln = —————— = 2+184*(16-3)/ (1800 + 16 — 3=2,639MIIa
3 D+is—0)
M
(]
o [r] = =
§ - [[p]nJ = 2,639/ (1+(2,639/0,1828§2  =0,1823MlIla
= (Pl
E Jonyckaemoe HapysxHoe nasienue: [p] = 0,1823MI1a
) .
= Obeuaitka, nazpyscennan ocesvim cocumaromum ycuauem (n. 2.3.4)
- I[OHYCKaeMOC OCE€BOEC CXKHMAIOIIEEC YCUIIUE!
=
] <
Elw
< g Jucr
e E-3.00.00.00(PP >3
~ Nsm) Jlucr No noxym. TTopi. Jlara




[Fly
[F1, S 1,362107/ (1 + (1,36210/ 3,59910 )2 =1,27410" H
7
JommyckaeMbIi M3rHOAIOIINI MOMEHT U3 YCIIOBHUS YCTOHYNBOCTH!
1] p = ]
- [[M]H ]j = 6,13110°/ (1 + (6,13110F/ 1,851107 )2 = 5,8210° Hm

Tl

JlomyckaeMblii U3rHOarOIIUH MOMEHT:

[F1=

(1] = ﬂdn{Mr.p,Mm} = min{6,13110°, 5,821¢°} =5,8210° H M

Pacuérnas nnvna mu1s pacuéra CeliJIOBBIX OTOP:
= 4600MMm
JomyckaemMoe mnonepeyHoe yCUIINE U3 YCIOBUS YCTOMUUBOCTH:

Di's—
-lﬂ.lg +33 (TZ cj} = 2.4*1,9410°* (16 — 3}/ 2,4 * (0.18 + 3.3 * 1800 * (16 — 3) / 4690= 6,02110° H

H

(O] = 24.E (s—c)

¥

JomyckaeMoe MOIEPeyHOe YCUIIHE:

Q
o1- 2
[[Q]HJ = 3,38210°/ (1 + (3,38210°/ 6,0211¢F )2 = 2,94810° H
Qe
Pacuyér B pacuéTHBIX yCJI0BHAX (HApPy:KHOE AaBJICHHE)
YcinoBus HATPYKEHUS !

s Pacuérnas temmnieparypa, T: 180 °C
<
‘;[ PacuérHoe HapyxHOe 30bITOUHOE AaBneHue, P: 0,15MIla
§ Pacuérnelii n3rubaromnuii Moment, M: 3,818105 Hwm
E[ PacuérHoe nonepeunoe ycunue, Q: 2,577105 H
a PacuérHoe oceBoe pacrsaruBatoniee ycwine, F: - OH
= - -
<l PacuyéTt Ha npo4HocTb n yctonumBocTb no NOCT P 52857.2-2007
g Honyckaemble Hanpsokenus 11 Marepuana 09 2C npu temneparype T = 180 °C pacuérHble ycioBus (Hapy»KHOE JaBIie-
- HuEe)):
= [o]= 167MIla
=z Moayab nponosapHO# yupyroctu st Mmatepuana 09 2C npu Temmeparype T = 180 °C:
5 E= 1,8310° MIla
=
= I'naokas obeuaiika, nazpyscennas napysrcuvim oasienuem (n. 5.3.2)
;:(8 PacuérnHas nnvHa 11 pacuéra OT AEUCTBUS JaBICHUS:

lp = 7340Mm
§ 0067 04
St B =i 047 L = =max{1; 0.47 * (0,15 / (16* 1,8310°))°%"* (7340 / 1800%%} = 1
= 10~ -E D
E PacuérHas TOJIMHA CTEHKH C YUYETOM MPUOABOK:
=

04

é o +oo 1|:Iﬁ_llil‘z-D'_ p | 12.p-Df =max{1.06 *10°*1800 /1 * (0,15 / (16* 1,8310°) * 7340/ =

T = Az . B 3. F ol 205 —p 18004 1.2 * 0,15 * 1800/ (2 * 167 — 0,15)} + 3 15,31mm
3«
Elw
< g Jluct
e E-3.00.00.000P o
~ Nsm) Jlucr No noxym. TTopi. Jlara
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15,31mMm < 16 Mm
3akoueHue: Y cejaoBue padoTocnoco0HOCTH BBITOJHEHO

) ] ]
By=minsl 0, 945 — [———— L = min{1.0; 9.45 * 1800 / 7340 * (1800 / (100 * (18))"3 =1
1 Y100 (5-¢)

I[OHYCKaeMOC Hapy>KHOC NaBJICHUC U3 YyCIIOBUA yCTOfI‘IHBOCTH:

208 107°E D [100 (a—c
[p]. = -—-[ -9

ny By 1 D

Jomyckaemoe Hapy>KHOE AaBJICHNE U3 YCIOBHS MPOYHOCTH:

4[] (s-2)
D+is-¢)

(Pl = = 2*167* (16 —3)/ (1800 + 16 — 3=2,395MIIa

2,395/ (1 +(2,395/0,1723§% =0,172MlIla

0,172MIla = 0,15 MIlIa
3akiovcHUe: Y CJIOBHE MPOYHOCTH M YCTOHYHABOCTH BBITIOJTHEHO
MuHUMaTBHOE PACCTOSHUE MEXKAY “OMMHOYHBIMK TITYIIEPAMH:

by =2-./00(s— ) =2*(1800* (16 - 3))* = 305,9mm

Obeuaiuka, nazpyscennan useuoarowum momenmom (n. 5.3.5)

JlommyckaeMoe 0CeBOE CXKMMAIOIIEE YCUIIUE M3 YCIIOBHS MPOYHOCTH:
[Flp=n-(D+s-c)-(s-c)-[T] = 3142* (1800 + 16— 3) * (16 — 3) * 16=1,23710" H

JlomyckaeMbli I3THOAIOIIMI MOMEHT U3 YCIOBHS MPOYHOCTH CO CTOPOHBI CKATHS:

| ]
], = I-[F]H = 1800/4*1,2370 =5,56410° Hm

I[OHYCKaeMOC 0CCBOC CX)KMMaAroIIee yCUJINC U3 YCJIOBUA MECTHOMU yCTOfI‘IP[BOCTH:

3101077 E . [mu (s c)

25
D } = 310*10°* 1,831C° * 180(F/ (2,4) * (100 * (16 — 3) / 180G =3,39510° H

[Flex = ———
7

JonyckaeMblit M3rubaronii MOMEHT U3 YCIIOBHS YCTOHYMBOCTH B IpeZeax YIpyrocTy:

]

[M]E = ﬁ

[Flg = 1800/3.5+%3,3930 =1,74610" Hwm

JlomyckaeMbIii I3THOAIOIIMI MOMEHT:
1
1 +[[M]H T = 5,5641C°/ (1 + (5,5641C° / 1,74610' )2 = 5,30210°F H M
[

5,30210° Hm > 3,81810° Hm
3aximodyeHne. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

-

Obeuanka, nazpyscennas nonepeunvim ycunuem (n. 5.3.6)
JomyckaeMoe TonepevyHoe yCHINE U3 YCIOBUS MPOYHOCTHU:
[Qlr =025 m-D-(s—c)[c] = 0.25*3,142+*1800* (16 - 3) * 16'= 3,0691C° H

Pacuérnas nnuna 115 pacuéra OT ACHCTBUS MTONIEPEUHOU CUJITBI!
lo= 7340mm
Jomyckaemoe MONepeyHOe YCUIIUE U3 YCIOBUS YCTONYUBOCTHU:

25
} = 2.08*10°*1,8310°* 1800/ (2,4 * 1 * 7340) * (100 * (16 — 3) / 180®8° =0,1724MIla

E-3.00.00.00PP
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_24E-(s-0°

11

Dis-¢c
[Q]g ['113 +33 #} = 2.4*1,8310°* (16— 3}/ 2,4*(0.18 + 3.3* 1800 * (16 — 3) / 73%0= 5,61110° H

7 1

Z[onycxaeMoe TIOTIEPEYHOC YCI/I.HI/IC:
Qlx
.\ [[Q]n - 3,06910°/ (1 + (3,06910°/ 5,6111CF )2 = 2,69310° H
Qg

2,6931C° H>2,57710° H
3aximodeHne. Y cJIoBHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

Q1=

Obeuainka, pabomarowas noo coemecmuvim oeiicmeuem nazpysok (n. 5.3.7)

O6euaiika, paboTaromas 1Mo COBMECTHBIM JICHCTBHEM HApYKHOTO JABJICHUS, OCEBOTO CKMMAFOIIIETO YCHIINS, M3TrHbarote-
0 MOMEHTA U TOIEPEUYHOTO YCHIIHS.

2
ITpoBsepka yciioBUSA YCTOMYUBOCTH. i+i+£+[i] =1
POREPIE yEsopIL Y [[p] F M1\

2
p F Ml [Q ]
—+—+——+|=| =015/0,172+0/0 + 3,8180°/ 5,30210° + (2,57710°/ 2,69310° > = 0,9535< 1
(p] [F1 [ \[Q]

3akmrodeHue: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO
Juist pacyéra o0eyaiiku OT AeHCTBHUSA CeJIOBBIX ONOP:

E,= mm{i 0, 945 E L} = min{1.0, 9.45 * 1800 / 7340 * (1800 / (100 * (1&))*3 =1
1 Y100 (s -

Jomyckaemoe Hapy’>KHOE AaBJICHHE U3 YCIOBHS YCTONYNBOCTH:

o]
=
2 208 10°E D [100 -Gs— oy "
= [p]. = — = 20.8*10°*1,8310°* 1800 / (2,4 * 1 * 7340) * (100 * (16 — 3) / 180%° =0,1724MIla
” ny By | D
&)
=
g _ [#ln
= [#] = ———=
- [[F]r{] = 2,395/ (1 + (2,395 / 0,1729}"? =0,172MIla

o (rle
=
= Honyckaemoe HapyxHoe nasiaenue: [p] = 0,172MIla
%
@ Obeuaitka, nazpyscennan ocesvim cocumaromum ycuauem (n. 2.3.4)
= JlonyckaeMoe 0CeBO€E CKUMAIOLIEE YCHIIHE:
2 F
. [Fl-——=
= [[F]n J = 1,23710°/ (1 + (1,23710°/ 3,395107 )»*? =1,16210° H
Z [Flm
[}
m
< Obeuaiuka, nazpyscennas oceevim pacmsazusarougum ycuiuem (n. 5.3.3)
=
= JlonyckaeMoe 0CeBOE PACTIATHBAIOIIEE YCUITHE!
=
. [Fl=m-(D+s-c)-(s-c)-[c] @p = 3142* (1800 + 16 —3)* (16 — 3) * 167 * =1,23710' H
E I[OHchaeMLIﬁ I/ISFI/I63}OHII/IIZ MOMCHT U3 YCJIOBUA MPOIYHOCTU CO CTOPOHDBL paCTfDKeHI/ISI:
el D

[}y = e [F] = 18007412300 =5,56410° H M
3 <
glw
< g Jluct
HE E-3.00.00.000P 6
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JlomyckaeMblii U3rHOarOIUi MOMEHT U3 YCJIOBHUS YCTONYMBOCTH:
]
2
- [[M]n] = 55641C°/ (1 + (5,56410°/ 1,74610 )*? = 5,30210° H m

ple

JlomyckaeMblii U3rHOarOIIUi MOMCHT:

M -

1] = ﬂﬁﬂ{Mr@,Mm} = min{5,56410°, 5,30210°} =5,30210° H m

Pacuérnas nnunHa 11t pacuéra CeAsIOBBIX OIOP:
= 4600MmMm
JomyckaemMoe mnonepeyHoe yCUIINE U3 YCIOBUS YCTOMUUBOCTH:

_24.E (s-F

fy

Diz—c)
12

H

Q] -[0.13 +33

Jonyckaemoe MomepevHoe yCHIne:

Q]
[2]= —ng
. [[Q]HJ = 3,06910°/ (1 + (3,06910°/ 5,6810°)3*2 = 2. 710° H
[(Qle
Pacuér B ycroBusx ucnbiTanuii (I'mapoucnbiTanus)
Ycii0BUsI HATPYAKEHUS NPH UCTIBITAHUAX!
Pacuérnas temnieparypa, T: 20 °C

PacuérHoe BHyTpeHHee H30bITOUHOE AaBieHUe (¢ yu€ToM rumpocTatuieckoro), p: 0,258MIla

Pacuérhblii u3rubaromuii MomeHt, M: 7,62910° Hwm
PacuérHoe nonepevnoe ycunue, Q: 9,8510" H
PacuétHoe oceBoe pacrsaruBaromiee ycwine, F: OH

PacuyéTt Ha npo4HocTb n yctonumBocTb no NOCT P 52857.2-2007
Jonyckaemsle Hanpsokerus 11 Marepuana 09 2C npu temmeparype T = 20 °C ¢cioBusi THAPOUCIBITAHMIA);

[0]%°= N* Rejpo/ N = 1%300/1,1=272,7MIla
Monyas nponospHO# yupyroctu mist matepuaia 09 2C npu temmeparype T = 20 °C:

E2°= 1,9910° MIla

T'naokas obeuaiika, nazpyscennas 6HympeHHum u3ovtmounvim oasienuem (n.
5.3.1)

PacuérHas TonmHa CTEHKH ¢ YI€TOM MPUOABOK:

p-D
2-[c]lgp—p
3,852Mm < 16 mMm
3axmrodeHue: Y cjoBUue paboToCnoCOOHOCTH BBITIOJIHEHO
Jomyckaemoe gaBieHue:

5 +c =(0,258 * 1800) / (2 * 272,7 * 1 — 0,258) + =3,852mMm

P+C

(#] ol (-9 2%272,7*1* (16 - 3)/ (1800 + 16 — 3=3,911MII

= = * * 1 % _ + — 3=
D+(s-0) L= ’ a

3,911MIla = 0,258 MIla

3axmoucHue:. Y cJ0BHe NPOYHOCTH BBINOJTHEHO

MuHNMAaIbHOE PACCTOSHUE MEXKIY “OJMHOYHBIMU ™ HITYLEPaAMH:

} = 2.4*1,8310°* (16 — 3}/ 2,4 * (0.18 + 3.3 * 1800 * (16 — 3) / 4690= 5,6810° H

E-3.00.00.00PP
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by =20 (s—c1 =2*(1800* (16 - 3))* = 305,9mMm

Oébeuaitka, nazpyscennan useuoarouwum momenmom (n. 5.3.5)

JlommyckaeMoe oceBoe CKUMAIOIIee YCHUIIHE U3 YCIIOBUS TIPOYHOCTH:
[Floy=n-(D+s-c)-s-c)-[o] = 3142*(1800+ 16— 3)* (16 - 3) * 272,=2,01910" H

JlomyckaeMbIii I3THOAIOIIMI MOMEHT M3 YCJIOBHS MPOYHOCTH CO CTOPOHBI CKATHS:

O
[M]g = z-[F]H = 1800/4*2,0140 =9,08710° Hm

I[OHYCKaeMOC 0CCBOC CXKMMaAIoNIIEC YCUJINC U3 YCIIOBUA MECTHOMU yCTOfI‘IP[BOCTH:

-5
20107 E 100 (- )
[Fle: = -Df‘-[

a5
D } = 310*10°* 1,9910° * 180(%/ (1,8) * (100 * (16 — 3) / 180G§ =4,92210° H
11

7

JlomyckaeMblii I3THOAIOIIMI MOMEHT U3 YCJIOBHS YCTOWIMBOCTH B TIpeJieaxX yIPyrOCTH:

I
[M]g = ﬁ'[F]El = 1800/3.5*4,9220 =2,53110° Hwm

JlomyckaeMbIii I3THOAIOINI MOMEHT:
]y
X [[I'U'I]H T = 9,08710°/ (1 + (9,08710°/ 2,531107 )32 = 8,55310° H m
+
Mg

8,55310° Hwm > 7,62910° Hm
3aKJ'HOquI/IeZ yc.]IOBI/Ie HpO‘IHOCTl/I n yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

-

Oébeuaitka, nazpysycennas nonepeunvim ycuauem (n. 5.3.6)

JomyckaeMoe TONEepevHOe YCHIINE U3 YCIOBUS IPOYHOCTH:

«
= [Qle =025 %D (5—¢)[c] = 0.25%3,142*1800* (16 —3) *272,= 5,0121C° H
S
= PacuérHas nnvHa 1u1s pacuéra OT AeUCTBUS JaBICHUS:
) I, = 7340Mm
E Pacuérnas nnvna 115 pacuéra OT ACHCTBUS MTONIEPEUHOU CUJITBI:
g lo= 7340mm
= JomyckaemMoe mnonepeyHoe yCUIINE U3 YCIOBUS YCTOMUUBOCTH:
: 24-E-(s— ) Dis-c¢
3 Qg = #-[0-13 +33 #} = 2.4*1,9910°* (16 — 3}/ 1,8 * (0.18 + 3.3 * 1800 * (16 — 3) / 73%0= 8,13610° H
= Ty 1
ol
= JomyckaeMoe TOMEPEeYHOE YCHITUE:
)
o Q
= Q)= —2=
] .\ [[Q]H] = 5,01210°/ (1 + (5,0121(°/ 8,1361¢F )92 = 4,26710° H
2 [Qlg
=
S 4,26710° H=9,8510" H
s 3akiovcHUE. Y CJIOBHE MPOYHOCTH U YCTOHYHABOCTH BBHITIOJTHEHO
m
B Oébeuaitka, pabomarowas noo coemecmuvim oeiicmeuem nazpysok (n. 5.3.7)
5 O6euaiika, paboTaroIas 1Mo COBMECTHBIM JICHCTBHEM HApYKHOTO JABJICHUS, OCEBOTO CKMMAIOIIETO YCHIINS, M3rHbarote-
;[ 0 MOMEHTA U TOIIEPEUYHOTO YCHIIHS.
3 3
= o F M
= IIpoBepka yciioBHsI yCTONYMBOCTH: Bl =y [i] =1
S (p] [F] ] \[Q]
=
3 <
s
< g Juct
2| 3 E-3.00.00.00(P >3
~ Wzm) Jlucr Ne nokym. Ionmn. JHara




2
L+ i +£+ {QJ =0/0+0/0+7,629.0"/ 8,55310° + (9,8510°/ 4,2671¢F )> = 0,00945% 1
(el [F]1 ] \[Q]

3akmrodeHre: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

Obeuaiika, Hazpyycennan ocesbim pacmsazusaiowum ycuauem (n. 5.3.3)

Jomnyckaemoe oceBoe pacTSArHBaroliee yCUIne:
[Fl=n-(D+s-cd-(s-c)-[o] 9p = 3,142* (1800 + 16 — 3) * (16 — 3) * 272,7 * =2,01910" H
I[OHYCKaeMLIﬁ I/I3I‘I/I63}OIHI/II>1 MOMCHT U3 YCJ'IOBI/IH l'IpO‘lHOCTI/I Cco CTOpOHLI paCTH)KeHI/ISI:

[}y = %-[F] = 1800/4 *2,0140 =9,08710° H m

Obeuaiika, paboTaromas Mo COBMECTHBIM ICHCTBHEM BHYTPEHHETO AaBJICHHSI, OCEBOTO PACTATHBAIOIICTO YCHIIMS U U3 H-
0aroIero MOMeHTA.

. F+p Az D
[IpoBepka ycnoBusi MpOYHOCTH: 4 M .
[F] (]
F+p: n D
4 . I =(0 +0,258 * 3,142 * 180%/ 4) / 2,01910" + 7,62910"/ 9,0871¢° = 0,0409(C< 1
[F] (M

3aknoucHue. Y cJa0BHe MNPOYHOCTHU BBINIOJITHEHO

Jnst pacuéra o6eyaiku OT IeCTBUSA CeAJOBBIX OIOP:

By =mindl 0, 245 -E- L = min{1.0, 9.45 * 1800 / 7340 * (1800 / (100 * (1&8))"3 =1
1 00 -(s-c)

Jluct

2]
§ I[OHYCKaeMOC Hapy>KHOC NaBJICHUC U3 yCJIIOBUA yCTOfI‘IHBOCTPI:
=
” 208107°E D [100 -(s— 5T
2 ] = S— = 20.8*10°*1,9910°* 1800/ (1,8 * 1 * 7340) * (100 * (16 — 3) / 180®° =0,25MIla
= ny By 1 D
=
é JomyckaeMoe HapyKHOE JaBJI€HUE U3 YCIOBHS MMPOUYHOCTH:
[ ] _ 2'[D]'(S_ '::]
E Flo D+(s— 9 = 2*272,7*(16 —3)/ (1800 + 16 — 3=3,911MIla
>
=
2 [p]
S [¥]= ——
= L [[F]r{] = 3911/(1+(3911/029  =0,2495MITa
- [ple
=z
& Homyckaemoe HapyxHoe fasinexue: [p] = 0,2495MI1a
=
5’ Oobeuaiika, HAZPYHCEHHAA 0CEBbIM CHCUMAIOWUM YCUIUEM (n 2.3.4)
p‘a Jomyckaemoe oceBoe CHKMMAIoIee YCHIIHE:
[F]

= [F]= =
s [[F]n J = 2,01910'/ (1 + (2,01910° / 4,92210" )¥?> =1,86810° H
= (Flm
Q
E[ JlomyckaeMblii I3THOAIOINI MOMEHT U3 YCIOBHS YCTOWIHMBOCTH:
o
=
3 <
glw
= S

o
4| < E-3.00.00.00(PP 59
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1], e = ]

- [[M]H T = 9,08710°/ (1 + (9,0871C°/ 2,53110° )92 = 8,55310° H m

[

JlomyckaeMbIii U300 MOMEHT:
1] = ﬂﬁﬂ{an, Mm} = min{9,08710°, 8,55310°} =8,55310° H m

Pacuérhas juinHa st pacuéra CeIUIOBBIX OMOp:
= 4600MmMm
Jonyckaemoe MOIEPeuHOe YCUIHE U3 YCIOBUS YCTOUYUBOCTH:

_24.E (s-F

fy

Diz—c)

Qe

H

Jonyckaemoe MomepeyHoe yCHine:

Q)=

. [[Q]HT = 5,01210°/ (1 + (5,01210°/ 8,2351C° )2 = 4,28210° H

[Qlg

-[0-13+3-3 2 } = 2.4%1,9910°* (16 — 3%/ 1,8 * (0.18 + 3.3 * 1800 * (16 — 3) / 4690= 8,2351C° H

Wzm) Jlucr Ne nokym. Ionmn. JHara

E-3.00.00.00PP

Jluct

30




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

Onopa ce10Basi NOABUKHAS

170

UcxoaHble gaHHbIe

DNIeMeHT, CBSI3aHHBIN C OMOPOi:

BayTtpennuii tuamerp obeuaiiku, D:

Tommuua creHku obeuaiku, S:

[IpubaBka a1t KOMIEHCAITUN KOPPO3UH U 3PO3HH, G

[IpubaBka 1J1s1 KOMIEHCAITH MUHYCOBOTO JIOITyCKa, Cp!

Hpn6aBKa TEXHOJIOTHYECKas, Ca:

CymmMma ipubaBoK K CTEHKE o0edaiku, C:

Iupuna onopsl, b:

6 1 .
Vron oxsara OIIOPHI, .

PaccrosiHie oT Kpas 2JeMeHTa, |g:

Paccrosnue no naumia, a.
Bricora omnopsr, H:
TomnmuHa nucra, $:

lupuna mucra, by

G
Vron oxBaTa qucTa, 2

JlnuHa BBICTYMAKOIIEH YacTH JInucTa, T

Pacuér B pado4ux ycaoBusix

YciaoBust Harpy:xkeHus (cM. IMIOPbI CHJI 1 MOMEHTOB):

Pacuérnas temneparypa, T:

KoadduireHT 3amonHeHust KUIKOCTEIO, 5 :

I110THOCTE KHUIKOCTH, e

OO6evaiika MUTUHAPUIECKAs
1800mm

16mMm

3 MM

0 MM

0 MM

3MMm

300mMm

120 °°

1140Mm
1,210° mm
104mm

16 mMm
400MMm

140 °
162, 7mMm

70 °C
0,846

850kr/m°

PacuérHoe BHyTpeHHee H30BITOYHOE aBJICHHE, ACHCTBYIONIEE B JIEMEHTE HaJl OMOPOH, P: 0.08167MIIa
1

Hzm) Jluct

No noxym. [oam.

Jlara
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W3rubaroniuii MOMEHT B CCUCHUH 000JIOUKH HaJl Oropoid, M: 2,15510'5 Hwm
Omnopsxoe ycuiue, F: 3,43610° H

IomepedHoe YCHiIHe B CedeHHH 06071049KH Hax omopoii, Q:  2,98510° H

JlonyckaemMble HATPY3KH JJIs 3JIEMEHTA, CBS3aHHOI0 ¢ 00evaiikoii (cM. pac-
yét “ Obevyaiika MUIHHAPHYECKas:"):

JlonyckaeMoe HapyKHOe JaBieHue, [p]: 0,1823MIla
Jlomyckaemprii m3ruGaromuii moment, [M]yer:  5,8210° Hwm
Jlomyckaemas oceBoe cxumMaromiee yeuue, [F: 1,27410° H

Honyckaemas nonepeunoe ycuiue, [QJ: 2,94810° H

PacuyéTt o6evyankm Ha NPOYHOCTb U YCTONYUBOCTb OT ONMOPHbIX Harpy3okK no
FOCT P 52857.5-2007

Onopa ¢ noOKIaOHbBIM TUCTOM

Iposepka ycnoust: b4 2 Ky -D'+1.5-b

5
Kyp=———
1 oD =5 /[6* (1800 / (16 — 3j** 2,094] = 0,07691
H— 81
5= 0C

K1-D'+1.53-b =0,07691 * 1800 + 1.5 * 300= 588,4Mm
YcnoBre He BHITIOJIHEHO, TPOBOAATCS JIBa pacuéra

Jluct

«
&
<
= Pacuém Nel.
[¥a}
2 ToaxaaHOM IMCT pacCMATPUBAIOT KaK CEUIOBYIO OIIOPY MIMpHHOM by ¢ yriiom oxBara B3 . Bo Bcex popmynax npuHrMa-
= =
5 o1 b = by = 400mm, ©17 ¥2= 140 © (2,44%an)
=

: 214
8 tax 41.7 - ! ]
g[n n =max{1.7 — 2.1 * 2,443 / 3,142; 0} / sin(0.5 * 23y4= 0,07095
ol K 1z =
= sin(0.5 6 )
é [MapameTtp, onpeaensieMplii pacCTOSIHUEM IO JTHHIIA:
< v=283 = fﬂ =2.83*1,210°/ 1800 * (16 — 3) / 1808§ = 0,1603
& D D
= o
= KoaddunmeHTsl, yIuTHIBAIOIIHE BIUSIHAEC PACCTOSHUS 10 AHUIIA (- ! OACTABISIIOT B paJaHax):
=
2]
9 D2 Jv+4-
aa] K= mjn{l il L} =min{ 1,0; (0.8 * 0,160%2 + 6 * 0,1603) / 2,443 }= 0,5248

&

<
§ KoadduurenTs!, yauThIBaIOINE BIUSIHUE YTIa 0XBaTa OTIOPHI (6 lnonacTaBiAOT B paguaHax):
S
A 115 -0.1432 -6, )
2 K= _ =(1.15 — 0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514
= sinl.5-6 )
é ITapameTp, onpenensieMplii ITUPUHOM 105ICA OTIOPHI:
=
Elw
= S

H K}
B E-3.00.00.00(PP 32
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L
fp =091 ———= =0.91*400/ (1800 * (16 - 3} = 2,38

D -(s5-¢c)
KoapuumenTsl, yanThIBaroniye BIUsIHAEC LIMPUHBI T105ICa OMIOPHI (Ell MOACTABIISIOT B PaJHaHax):
ST
g g
K 1p = max —|31 ;025 =max{e®**sin(2,38)/ 2,38; 0.25} =0,25
1
023 K5 Ky
|\ =0 =-0.23*0,07095 * 0,5248 / (0,8514 * 0,2!= (-0,04023)
LSTR ST
OO1ee oceBoe MeMOpaHHOE HaNpsDKEHUE M3riubda B 00J1aCTH ONOPHOTO y3J1a!
- 4. M
Omx = —————— =4*2,15510°/ (3,142 * 1808* (16 — 3)) = 6,515MIIa
n-0° (el
& o : 6,515 /(1,25 * 184 0,02833
=—0 . =-0, y * = (- 1
a1 T ( ) ( )

gD - 1
h = | —— : =[0,08167 * 1800/ (4 * (16 — 3)) — 6,515] / (1x2184) =(-0,01670
22 [4-(5—::) m{] K_;.-[;] [ (4*( ) 1/ ( ) =( )

ha ; N oh
IpumMedanne: npn = < 0B pacuére K, 3HaKH % U 2 MEHSIOT Ha IPOTHBOIIOJIOKHBIE

K=

1- 83
2 - 1,488 Sy = Sy
[%+31-32J+\([;—+91-$2J +f-93)s, f1p1

= 1,491 By = By

K;=min{ 1,488 ,1,491}=1,488
Pacuér B TOuKe 2:
[penenbHoe HaNPsKEHHE U3rH0A;

[5:) =K, K, [5] =1488+1,25+184= 342 3MIIa
I[OHyCKaeMoe OHOPHOC yCI/IJ'H/Ie oT Harpy)KeHI/IH B OCCBOM HaHpaBﬂeHI/H/I:

[Fl; = 07[0:]2 D (s-9) (=) = 0.7 *342,3 * (1800 * (16 — 337 * (16 — 3) / (0,25 * 0,8514)= 2,23910° H

KlEl 'Klﬂ
_a P,
K= lela—cu:usﬁl =(1 - e2%* ¢0s(2,38)) / 2,38 =0,4484
1
145 =045-6 .
=— - =(1.45-0.43*2,443)/sin(0.5 * 2,442= 0,4249
5in(0.5 8 1)
.63 T
Ki=1- = =1-0.65/(1+(6*0,1603) * [3,142/ (3* 2,443)}? = 0,779
L) 38,
Ko - 1
= D b =1/[1 +0.6 * (1800 / (16 — 3f** 400 / 1800 * 2,443] = 0,3724
140 6§ =5y
g—c D
053 Kqy .
By =- - =-0.53 * 0,4484 / [0,4249 * 0,779 * 0,3724 * singD* 2,443)] = (-2,052)
Kig Epg Eqpsinll.5-6 )
% 4=0

E-3.00.00.00PP
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__pD
S 2(s3-0 K, o]

g =0,08167 * 1800/ (2 * (16 — 3)) * 1/ (1,25 * 184=0,02458

B g N &
Ipumeuanue: npu ~ ~ < 0B pacuére Kj 3HaKu *1y P2 MEHSIIOT Ha IPOTUBOIOJIOKHbBIE

1- 82
2 - 0,4146 Sy =S
[;_+$1-92]+\’[;_+91-5n2] +h-82)s, 1pH

B9

K, =

= 0,4247 &y

K;=min{ 0,4146 , 0,4247 } = 0,4146
Pacuér B Touke 3:
[penenpHOE HANPsKEHHE U3THOA!

[5ik =K1 K; [o] =04146*1,25*184= 95 36MIIa
JlomyckaeMoe OIIOPHOE YCHIINE OT HATPYXKEHHs B OKPYKHOM HAIPABICHUM:

[F; = 09-[o3]s Dls-0) 5= 80 _ 940536+ (1800 * (16 — 3P * (16 3) / (0.4249 * 0,770 * 0,3724= 1,38510° H
LTI (SPRR ST

S—C

2
s =(5—c)- +[S_ﬂ] =(16-3)* (1 + (16 / (16 — 3H)** = 20,62mM

Pacuém Ne2:

[MoakmaHOM JUCT PACCMATPUBAIOT KaK YCHUIICHHE CTEHKH cocya. Bo Becex popmynax npuaumarot b = 300mmM,
120 ° (2,09%an), s =g+ ¢ = 20,62 + 3 = 23,621m.

214
max 417 - ! il
1 =max{1.7 — 2.1 * 2,094 / 3,142; 0}/ sin(0.5 * 249= 0,3464

Kiz=

sin(0.5 -5 )

IlapameTp, onpenensieMblii paCCTOSIHHUEM JI0 JHUIIA!

v =283 Di ||S£)'3 =2.83 * 1,210°/ 1800 * (23,62 — 3) / 1808 = 0,2019

&
KoaddurueHTs!, yIUTHIBAOIINE BIUSHIE PACCTOSIHUS 10 AHHUMA (! TOJCTaBISIIOT B paJHaHax):

08 Jy+6-v

} =min{ 1,0; (0.8 * 0,20182 + 6 * 0,2019) / 2,094 }= 0,7501
& 1

K—lﬁ = mm{l[l,

&
KoaddurmenTsl, yauThIBaIOIINE BIUSHIE YTi1a 0XBaTa Omopkl (- 1 MOACTABISIOT B paJHaHax):

115 -0.1432 -6,
K= =(1.15 - 0.1432 * 2,094) / sin(0.5 * 2,09:= 0,9816

sin(l 56 )

[Tapametp, onpenensemMslii IUPUHON MOsCA OMOPBHIL:

L
fp =091 - ———= =0.91*300/ (1800 * (23,62 - 3f§ = 1,417
JDs-0)

&
KoaddurmeHTs!, y4UTHIBAIOIINE BIUSHIE IIHUPUHBI 105ica OTIOPHI (1 MOACTABISAIOT B paJHaHax):

=T
K 1p = max {e—smﬁl ;D.Ej} = max{e**"* sin(1,417) / 1,417, 0.25} = 0,25
1

IE'l:

E-3.00.00.00PP
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0.23 K5 K
Ky B
OO01iee oceBoe MeMOpaHHOE HaNpsDKEHHE M3riubda B 00J1aCTH ONOPHOTO y3J1a!

L= =-0.23*0,3464 * 0,7501 / (0,9816 * 0,2t= (-0,2435)

— 4.0
Ome = ————— =4*2,15510°/ (3,142 * 1806+ (23,62 — 3)) = 4,108MIla
a-D° (a-c)
- 1
o) = —Ome =-4,108 /(1,25 * 184) =(-0,01786)
K, |z

p-D — 1
Gy = | —— -0 : =[0,08167 * 1800 / (4 * (23,62 — 3)) — 4,108] /,21* 184) =(-0,01053
o= e TR

B g N &
Ipumeuanue: npu ~ ~ < 0B pacuére Kj 3HaKu *1y P2 MEHSIOT Ha IPOTUBOIOJIOKHbBIE

1- 82
2 - 1,326 By =9y
[;_+$1-92]+\’[;_+91-5n2] +h-82)s, 1pH

=1,332 By =y,

K;=min{ 1,326, 1,332} =1,326
Pacuér B TOuKe 2:
[penenpHOE HANPsKEHHE U3THOA!

K, =

[5i]; =K, K, -[5] =1,326%1,25%184= 304,9MIIa
JlomyckaeMoe OMOPHOE YCUIIME OT HATPYKEHHS B OCEBOM HAIIPABJICHHUH:

[F, = 07 [o:]2 D (-9-(s= 9 _(7u 000+ (1800 (23,62 — B * (23,62 - 3)/ (0,25 * 0.9816= 3,45410° H

Ko Ky
1-egFL.
Ky = Eﬁ—'mpl =(1 — e cos(1,417)) / 1,417 =0,6795
1
145-043-6 )
g=—— 1 =(1.45-0.43*2,094)/sin(0.5 * 2,094= 0,6344
sin(0.5 6 )

.63 |I
Kig=1- l[3 Z =1-0.65/(1 + (6 *0,2019) * [3,142 / (3 *2,094){* = 0,8137
B |

O & =1/[1+0.6*(1800/ (23,62 —3)f*300/1800*2,094] =0,5184
1+06 3(— — 8,
s-c D
053K
dp=- 1 =-0.53 * 0,6795 / [0,6344 * 0,8137 * 0,5184 * sinf0* 2,094)] = (-1,554)
Ky Eyg Eqposinll5-8 )
84=0
I
Soa = 2 b - =0,08167 * 1800 / (2 * (23,62 — 3)) * 1/ (1,25 84) =0,01550
(s-9) K3'le]

B .. &
[Tpumeuanne: npu ~ ~* < 0B pacuére Ky 3HaKu & u 2 MEHSIOT Ha MPOTUBOITOJIOKHBIE

1- &2

2 0,5201 g =8y
[;_+31-92]+\([;_+31-32] +fh-92)s, pu

K1=

E-3.00.00.00PP
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=0,528

LPH B3 = B3 |

K, =min{ 0,5201, 0,528 } = 0,5201
Pacuér B Touke 3:
[penenbHoe HaNPsKEHHE U3rH0A;

[7ik =K1 K; o] =05201+1,25*184= 119,6MIIa
JlomyckaeMo€e OIOPHOE YCHIINE OT HATPYXKEHHs B OKPYKHOM HAIIPABICHUM:

[Fl; -

0.

il G E N A Gl =0.9*119,6 * (1800 * (23,62 — 3§ * (23,62 — 3) / (0,6344 * 0,8137 * 0,518:= 1,59810° H

KH 'Klﬁ 'Kl?

YcnoBue Npo4YHOCTH!

F=[F]=

min{Flpy, [Fliy  (Flagy - [Fliga )

[F] = 1,38510° H
3,43610° H< 1,3851C¢° H
3aximodeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

Ilposepka ycnogus ycmouuugocmu

DddeKkTUBHOE 0CEBOE YCHIINE OT MECTHBIX MEMOPaHHBIX HAIPSHKCHHINA:

F, =F

L]

T

—- }( D ) ‘K3 K5 =3,43610°%3,142/ 4 * (1800 / (16 — 3)§ * 0,07095 * 0,5248= 1,18210° H
5S—C

4

Cocyn paboraet 1noj BHyTPEHHUM JaBJICHHEM, [IPU IPOBEPKe YCToHYMBOCTH npuHuMaroT P=0.

!
F
VCII0BHE YCTONYUBOCTH: H+—e + M +[£] £l
(8] [F] [y \[Q]

Pl F. M (QY

—_— 4 [_] =0/0,1823 + 1,18210°/ 1,27410’ + 2,15510°/ 5,821CF + (2,98510°/ 2,9481C¢° > = 0,05656
< (#] [F] Mg \[Q]
[
= 0,05656< 1.0
= 3axiroueHue: Y cJI0BHE YCTOHYMBOCTH BBINOJIHEHO
[¥a}
Q
E{ PacuéT B pacuéTHBIX ycJI0BUAX (HAPYKHOE TaBJIeHHE)
o
: ]

YciaoBust Harpy:xkeHus (cM. IMIOPbI CHJI H MOMEHTOB):

§ Pacuérnas remneparypa, 1. 180 °C
=
<! KoadduimenT 3amnonHeHus ;K uAKOCThIO, 5 : 0
o 3
E TInoTHOCTB XKUAKOCTH, M O xr/m
= PacuérHoe HapyxHOE H30BITOYHOE NABJICHHE, ICHCTBYIONICE B SIEMEHTE HaJl OMOPOH, P! 0.15MIla
d b
=
S
§ V3rubaromuii MOMEHT B Ce4eHHH 060I0UKH Hax ormopoii, M: 1,91910° H m
- Onopxoe ycunue, F: 2,75710° H
s Iomepeunoe ycunne B ce4eHUH 000JIOUKH HAA Omopoit, Q: 2,57610° H
g
=
hn s (v
= JonyckaemMble HATPY3KH JJIsl 3JIEMEHTA, CBSI3aHHOTO ¢ 00evaiikoii (cM. pac-
g yét “ Ofeuaiika HWIMHAPUYecKan”):
=

JlonyckaeMoe HapyKHOeE JaBieHue, [p]: 0,172MlIIa
=
Elw
< g Jucr
e E-3.00.00.00(PP 36
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HomyckaeMblii n3rubaromuit MoMeHT, [M] .. 5,30210° Hm
Jlomyckaemas oceBoe cxumaromee yeuue, [F]: 1,16210° H

Honyckaemas nonepeuroe ycuiue, [QJ: 2,710° H

Pacyét o6evyankm Ha NPOYHOCTbL M YCTOMUYNBOCTb OT ONOPHbLIX Harpy3okK no
FOCT P 52857.5-2007

Onopa ¢ noOK1aOHbIM TUCTOM
IIposepka ycaoBust: by K, -D+1.5-b

5
6 D : =5/[6* (1800 / (16 — 3}¥** 2,094] = 0,07691
. |'_ !

58—

K ,-D+1.5-b =0,07691 * 1800 + 1.5 * 300= 588,4Mm

VcnoBue He BBITIOJIHCHO, MTPOBOAATCA ABa pacqéTa

k=

Pacuém Nel:

. o o
[MoakmaHOM JTUCT PACCMATPUBAIOT KaK CEUIOBYIO OMOPY IMHUPHHOH b, ¢ yriom oxBata - 2. Bo Bcex opmynax mpuHAMA-

1ot b = by = 400mm, ©1= 2= 140 ° (2,44%an)

E

214
1
max <17 — ;
{ n } =max{1.7 — 2.1 * 2,443 / 3,142; 0} / sin(0.5 * 234= 0,07095
Kiz=

g sin(0.5-5 )
;[ [TapameTp, onpeaensieMblil pacCTOSTHUEM JI0 THUIIIA:
¥
&) —
= —793.2 |57 % -283%1210°/1800* (16 — 3) / 18085 = 0,1603
= ¥
g( D D
= ] )

KO3(1)(1)I/IHI/ICHTLI, YYUTBIBAOIUEC BJIUAHUC paCCTOAHUA 1O JHHUIIA ( 1 IOACTAaBJISAKOT B pa,uHaHax).
E ng. +a-
b= K 5 = min {1 o, L} =min{ 1,0; (0.8 * 0,1603% + 6 * 0,1603) / 2,443 }= 0,5248
= L
2 1
M KoadunmenTsl, yunThIBaronye BINsIHAE YIiIa 0XBaTa OIOPHI (rS lopcraBisiioT B pajuanax):
jen)
~ 1.15-0.1432 -5
p- Kip=— i 1 —(1.15-0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514
= sinf 56 |)
E TTapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:
5- By =091 b /( ( ¥f = 2,38

1 =091 ——— =0.91+400/ (1800 * (16 - 3¥} = 2,
® JD (s-
< KoadhpummenTs!, yauThIBarOI¥E BIUSHUE IMAPUHBI TIOSICA OTIOPBI (5 1 oCTaBSIOT B paidaHax);
=
[a~]
=S¢ Fuog
= Ky = ma g snky 025% = max{e 2% sin(2,38) / 2,38; 0.25} =0,25
5 1
=
= 023 K5 K
é = —— = =-0.23* 0,07095 * 0,5248 / (0,8514 * 0,2!= (-0,04023)
PR ST
- OO01ee oceBoe MeMOpaHHOE HaNpsDKEHHE M3rubda B 00J1aCTH ONOPHOTO y3J1a!

=
] <
s
< g Jluct
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19785.4

- 4-M

Ome = ———F——— =4+*1,91910°/ (3,142 * 1806 * (16 — 3)) = 5,801MI1a
n-D° (s5-c)
— 1
oy =- . =-5,801 /(1,25 * 167 =(-0,02779
SRS e w0z

p-D - 1 _
Fpn = | ——— ¥ . =[(-0,15) * 1800 / (4 * (16 — 3)) — 5,801] / (12167) =(-0,05486
a2 [4_{}@ m{] rmp [(-0,15) (4*(16-3)) 1/( ) =( )

L N &
[pumeuanue: npu ~ <+ < 0B pacuére K, 3HaKu Hy MEHSIOT Ha IPOTUBOIOJIOKHBIE

1- 53

]
[1_+31-33]+\([1_+91-$3] wf-93)s,
3 3

=148 Sy =Sy

K;=min{1,488,1,48}=1,48
Pacuér B TOUKE 2:
[penenbHoe HaNPsKEHHE U3rH0A;

[ri); =K1 K3 [5] =148%1,25*167 = 309MIla

Jlommyckaemoe oTopHOE yCHIIHE OT HATPY>KEHUS] B OCEBOM HAIIPaBIICHUU!

Kl =
- 1,488 By =8

pu

[F], = 07 [=ila D5 9-(5- 8 243001800 * (16 - 3Jf * (16 - 3) / (025 * 0,8514)= 2,0211C° H

Kll:l .Klﬂ
_aFL.
Kq = 1-e ™ cosfy =(1— e 2% c0s(2,38)) / 2,38 =0,4484
B
145 -043 -4
Kjg=—— """l _(145-043*2443)/sin(0.5* 2,445= 0,4249
(D55 |

Kig=1- 0.65 = T =1-0.65/(1 + (6 *0,1603) * [3,142 / (3 * 2,443){? = 0,779
L+l w? 38,

O h =1/[1+0.6* (1800 / (16 — 3f}** 400 / 1800 * 2,443 | =0,3724
1+06 3 =B
g—c D
053K
By =- 1_1 =-0.53 * 0,4484 /[0,4249 * 0,779 * 0,3724 * sinf0* 2,443)] = (-2,052)
Ky Eyg Eqposinll5-8 )
% q1=0
S, = L D 1 =(-0,15) * 1800 / (2 * (16 — 3)) * 1/ (1,25 * 167=(-0,04975)
U i(s-0 Ky o] ’ ’
IIpumeuanue: npu < OB pacuére K; 3HaKH U~ 2 MEHSIOT Ha [IPOTHBOIIOJIOKHBIE
1- &2
K=
| 1 2 - 0,4146 p By =gy
[§+ 31-92J+ (§+ 91-%} +(1 -9%)-91
=0,3942 pu 72 = 22

K, = min{ 0,4146 , 0,3942 } = 0,3942

E-3.00.00.00PP
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Pacuér B Touke 3:
IpenenbHoe HaNpsKEHUE U3THOA!

[b:} =K1 Kg-[o] =03042+1.25+167= 82,3MIla

Jommyckaemoe OTopHOE yCHIIHE OT HATPY)KEHUS B OKPY)KHOM HaIpaBJICHUH:

[F; = 0.9 -[o3]5 D (s-c) (s-0) =0.9*82,3 * (1800 * (16 — 3} * (16 — 3) / (0,4249 * 0,779 * 0,3724= 1,19510° H
LTI (SPRR ST

2
ss =(s-C)- +[S_ﬂ] =(16-3)* (1L + (16 / (16 — 3))*? = 20,62mm

S—C

Pacuém Ne2:

TNoakaaaHON JUCT PACCMATPUBAIOT KaK YCUIICHHE CTEHKH cocya. Bo Becex popmynax npuauMarot b = 300mm,
120 ° (2,09%an), s = g+ ¢ = 20,62 + 3 = 23,6 2m.

21.8
max 417 — ! il
T =max{1.7 — 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 24)9= 0,3464
smill.5-6 )

ITapameTp, onpenensieMblil paCCTOSIHUEM /10 JHUIIA!

Kiz=

v =283 Di f% =2.83*1,210°/ 1800 * (23,62 — 3) / 1808 = 0,2019

]
K03(1)(1)I/IIII/ICHTLI, YYUTBIBAOIUEC BJIUAHUC paCCTOAHUA 1O JHUIIA ( 1 nOoJACTAaBJIAIOT B pa,unaHax):

08 Jy+6-v

} =min{ 1,0; (0.8 * 0,20182 + 6 * 0,2019) / 2,094 }= 0,7501
& 1

Klj = tt'u.ﬂ{l[l',

&
KoaddurmeHTs!, yIuTHIBaIOIINE BIUSHIE YIiIa OXBaTa OMOPHI (- ! MOACTABISAIOT B pauaHax):

1.15-0.1432 -6 ]
Ky = =(1.15 — 0.1432 * 2,094) / sin(0.5 * 2,09:= 0,9816

sin(l 56 |)

[Tapametp, onpenensemMslii IUPUHON MOsCA OMOPBHIL:

Bp =091 =0.91*300/ (1800 * (23,62 - 3fj = 1,417

b
JDfs-

&
KoaddurreHTs!, yIUTHIBAOIIHE BIUSHIE ITUPUHBI 1T05ica OTIOPHI (1 MOACTABISAIOT B paHaHax):

+,
K 0 = mex {E—Smﬁl -, n_zj} = max{e *“7* sin(1,417) / 1,417, 0.25} = 0,25
1

023 K5 Ky
= — =-0.23 *0,3464 * 0,7501 / (0,9816 * 0,2t= (-0,2435)
KKy
O61ee oceBoe MeMOpaHHOE HaIPsDKEHUE U3rHba B 00JaCTH ONOPHOTO y371a:
— R
Omx = ——5 =4*1,91910°/ (3,142 * 1808* (23,62 — 3)) = 3,658MIla
a-D° (a-c)
- 1
By =— . =-3,658 /(1,25 * 167 =(-0,01752
21 = ~Omx K, Bl ( ) ( )
Sgy = _pD __ T |- ! =[(-0,15) * 1800 / (4 * (23,62 — 3)) — 3,658] /,@* 167) =(-0,03459)
4-(s-c) Kq-o

By . L
[pumeuanue: npu — ~ < 0B pacuére K 3Haku + U " £ MEHSIOT Ha TIPOTHBOIIOIIOKHEIE

&
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1- 5.4
1 - 1,326 By = By
[;_+31-32]+\([;_+91-$2] +f-93)s, (P

=1,312 By =By

pu
K;=min{ 1,326 ,1,312}=1,312
Pacuér B TOuke 2:
IpenenbHOE HANPSKEHNUE U3THOA.

[5i]; =K, K, [5] =1312+1,25+167= 273,9MIIa

Jommyckaemoe oTopHOe yCHIIHE OT HATPYKEHUsI B OCEBOM HAIIPaBIICHUN!

K=

[F], - 07 [5ilz D (5=~ _ 74 0730+1800* (23,62 3 * (23,62 - 3)/ (025 * 0,.9816= 3,10210° H

K1I2l 'Ku
_aFL.
Ko = w =(1 — e™*7* c0s(1,417)) / 1,417 =0,6795
F1
= % =(1.45 - 0.43 * 2,094) / sin(0.5 * 2,094= 0,6344
sir0.5 -6 ;)

Kig=1- 0.65 = 1 =1-0.65/(1 + (6 *0,2019) * [3,142 / (3 * 2,094){? = 0,8137
1+6 ) \‘[3-51

By = T & =1/[1 +0.6 * (1800 / (23,62 — 3%} * 300/ 1800 * 2,094] = 0,5184
140 63 e 6
s—c D
Gy = - 033 'Kl_l =-0.53*0,6795 / [0,6344 * 0,8137 * 0,5184 * sinB0* 2,094)] = (-1,554)
Ky Eoyg Ky sinll5-6 )
* =0
pD
322 =(-0,15) * 1800 / (2 * (23,62 — 3)) * 1/ (1,25 6¥) =(-0,03137)

2(s-0) Kq- o]
B4 . %
Ipumeuanue: npu — ~ < 0B pacuére K 3HaKu + U " 2 MEHSIOT Ha IPOTHBOIOIOKHBIC

1- &2

2
[;_+31-92]+\’[;_+91-92] +fh-92)s,

= 0,5042 By = By

K; =min{ 0,5201, 0,5042 } = 0,5042
Pacuér B Touke 3:
[penenpHoe HaNPsKEHHE U3THOA;

[b:} =K1 Kg-[o] =05042+ 1,25+ 167= 105,2MIla

JommyckaeMoe OTopHOE yCHIIHE OT HATPY)KEHUS B OKPY)KHOM HaIpaBJICHUH:

K=

- 0,5201 By =9y

pu

[F); = 0720l yD-G-0 -0 _4. 105,2 * (1800 * (23,62 — 3 * (23,62 — 3) / (0,6344 * 0,8137 * 0,518= 1,40610° H
LS TRLSTR ST

YcnoBue Npo4YHOCTH!

F =[F] = min{Flapy. [Flag [Flagy « [Fliga )
[F]=1,19510° H

Jluct
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2,75710° H< 1,1951C¢° H
3aKJ'HO'leHI/Ie: yc.]IOBI/Ie HpO‘IHOCTl/I n yCTOﬁ‘IHBOCTH BBIIIOJIHECHO

Ilposepka ycnosus ycmoiiuugocmu
DddeKkTUBHOE 0CEBOE YCHIINE OT MECTHBIX MEMOPaHHBIX HAIPSHKCHHIHA:

]

F, =F —. }( D j K5 K5 =2,75710°% 3,142/ 4 * (1800 / (16 - 3§ * 0,07095 * 0,5248= 9,48510" H
S—C

' 4

YcnoBue yCTOMUUBOCTH: H+F_* + M +[ & ] <1

[g] [F] Ml L[Q]

2
H + F_*+ Mo [i} =0,15/0,172 + 9,4880"/ 1,16210" + 1,91910°/ 5,30210° + (2,5761C° / 2,710° )* = 0,9257
(p] [F] [Mlge \[Q]

0,9257< 1.0

3aKJ'HO‘leHI/Ie: Yciaosue yCTOﬁ‘IHBOCTH BBIIIOJIHECHO

Pacuér B ycroBusx ucnbiTanuii (I'mapoucnbiTanus)

YcioBust HarpyKeHusi IPU UCHBITAHUSAX (CM. DMIOPBI CHJI 1 MOMEHTOB):

Pacuérnas temnieparypa, T: 20 °C
Koapuurenr 3anonHeHus »KUIKOCTHIO, 5 : 1
110° xr/v®

I110THOCTE KHUIKOCTH, M

< N N N
[ :
5 PacuérHoe BHyTpeHHEe H30BITOUHOC TABICHUE, ICHCTBYIOIIEE B 3JIEMEHTE HAJl OTIOPOH, P 0,258MITa
=
[¥a}
=
E[ W3zrubarommii MOMEHT HaJ onopoit, M: 6,706104 Hwm
o
= OmnopHoe ycunue, F: 1,61910° H

- IMomepeunoe ycunne B ce4eHUH 000JI0UKH HaJA Omopoii, Q: 9,91610" H
S

>

=
= JlonyckaemMble HATPY3KH JJIsl 3JIEMEHTA, CBSI3aHHOTO ¢ 00evaiikoii (cM. pac-
/M . “ w ”\.
= yét “ Obeuaiika nUIHHAPHYECKAs"):
= JlonyckaeMoe HapyKHOe JaBieHue, [p]: 0,2495MIla

é HomyckaeMblii n3rubaromuit MoMeHT, [M] .. 8,55310° Hm

S

S Jlomyckaemas oceBoe cxxuMaromee yermmue, [F]: 1,86810° H

[a~]
® Jonyckaemas mornepeunoe ycuiue, [Q]: 4,28210° H

g PacuyéTt o6eyankm Ha NPOYHOCTb U yCTOVI‘-IMBOCTb OT OMOPHbLIX HArpy3o0K no
= FOCT P 52857.5-2007

5

= Onopa ¢ noOK1aOHbIM TUCTOM

3
=

IIposepka ycnosus: by 2 K, -D+1.5-b

3«

Elw
< g Jucr
HE E-3.00.00.000P Al
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5
‘s D ; =5/[6* (1800 / (16 — 3)§** 2,094] = 0,07691
. |'_ .

= C

K g -D+1.5-b =0,07691 * 1800 + 1.5 * 300= 588,4MM

VcnoBue He BBITIOJIHCHO, MTPOBOAATCA ABa pacqéTa

Kp-=

Pacuém Nel:

. o &
INoakTaaHON JUCT PACCMATPUBAIOT KaK CEIOBYIO ONOPY IHUPHHOH b, ¢ yriom oxBata ~ 2. Bo Bcex popmynax mpuHHMa-

ot b = by = 400mm, 217 %2= 140 © (2,44%an)

218
max <17 — ! il
b =max{1.7 — 2.1 * 2,443/ 3,142; 0} / sin(0.5 * 234= 0,07095

sin(0.5 -8 |

[TapameTp, onpeaensieMblil pacCTOSTHUEM JI0 THUIIA:

k3=

w=1283 2. {E =2.83* 1,210° / 1800 * (16 — 3) / 1808% = 0,1603

] D
KoadhpunmeHTs!, yauThIBarONIKe BIUSHAEC PACCTOSHHS IO JTHUIIA (Ell HOICTABIISIOT B paJdaHax):

0z +6-
K5 = mjn{l o L} =min{ 1,0; (0.8 * 0,16032 + 6 * 0,1603) / 2,443 }= 0,5248
&
Koadunmentsl, yunThIBaronye BINsIHAE YTiIa 0XBaTa OIOPHI (5 l moacTaBisIOT B pagraHax):
1.15-0.1432 -51 ]

K, = =(1.15 — 0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514

sinfll 5.6 )

TTapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:

b
fip =081 ———= =0.91*400/ (1800 * (16 - 3)} = 2,38
JDfs-

KoadpunumenTsl, yanThIBaronye BIMsIHAEC LIMPUHBI T105ICa OMIOPHI (rS 1 mozgcTaBisitoT B panaHax):

.
K 19 = max {E—Smﬁl ;D_Ej} = max{e2** sin(2,38) / 2,38; 0.25} =0,25
1
023 K5 Ky
1=- ———= =-0.23*0,07095 * 0,5248 / (0,8514 * 0,2:= (-0,04023)
LSTR ST
OO01iee oceBoe MeMOpaHHOE HaNpsDKEHHE M3ruda B 00J1aCT ONOPHOTO y3J1a!
— R
Omi = —— =4*6,70610%/ (3,142 * 1808* (16 — 3)) = 2,027MIIa
a-D° (a-c)
- |
Hqy = —Omx - =-2,027 /(1,05 *272,7) = (-0,007079
SR 1S oo
pD - 1 _ _
Sog=|——-0om |- =[0,258 * 1800 / (4 * (16 — 3)) — 2,027] / (1 * 277) =0,02531
d.(2-2) Ky |z

S 5 .
[pumeuanue: npu 4 < 0B pacuére K; 3Haku # u +3 MEHSIOT Ha IPOTUBOIOJIOKHBIE
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1- 5.4
2 L 1,493 S =8y
[;_+31-32]+\([;_+91-$2] +f-93)s, (P

= 1,498 By =By

pu
K;=min{ 1,493, 1,498} =1,493
Pacuér B TOuke 2:
IpenenbHOE HANPSKEHNUE U3THOA.

[5i]; =K1 K, [5] =1493%1,05%272,7= 427 6MIla

Jlommyckaemoe oTopHOE yCHIIHE OT HATPY>KEHUSI B OCEBOM HAIIPaBIICHUN:

K=

[F], - 07 [5ilz D=0~ _ 244576+ 1800* (16 - 337 * (16 - 3)/ (0,25 * 0,8514)= 2,7961CF H

K1I2l 'Ku
_aFL.
Kq = 1-e ™ cospy (1 — e c0s(2,38)) / 2,38 = 0,4484
F1
= % =(1.45 - 0.43 * 2,443) / sin(0.5 * 2,442= 0,4249
sir0.5 -6 ;)

Ki=1- 0.63 = T =1-0.65/ (1 +(6*0,1603) * [3,142 / (3* 2,443)}* = 0,779
Lol ) 38,

By = T & =1/[1+0.6* (1800 / (16 — 3f** 400 / 1800 * 2,443] = 0,3724
140 63 e 6
s—c D
Gy = - 033 'Kl_l =-0.53 * 0,4484 / [0,4249 * 0,779 * 0,3724 * sinf% 2,443)] = (-2,052)
Ky Eoyg Ky sinll5-6 )
* =0
-D
322 P 0,258 * 1800 / (2 * (16 — 3)) * 1/ (1,05 * 272,7=0,06237

2(s-0) Kq- o]
B4 . %
[pumeuanue: npu = < 0B pacuére K 3HaKu + U " 2 MEHSIOT Ha IPOTHBOIOIOKHBIC

1- &2

2
[;_+31-92]+\’[;_+91-92] +fh-92)s,

= 0,4401 By = By

K;=min{ 00,4146 , 0,4401 } = 0,4146
Pacuér B Touke 3:
[penenpHoe HaNPsKEHHE U3THOA;

[b:} =K1 Kg-[o] =04146*1,05*272,7= 118,7MIla

JomyckaeMmoe oTopHOE yCHIIHE OT HATPY)KEHUS B OKPY)KHOM HaIpaBJICHUH:

K=

- 0,4146 =gy

pu

[F); = 0720l yD-G-0 -0 _4. 118,7 * (1800 * (16 — 3¥f * (16 — 3) / (0,4249 * 0,779 * 0,3724= 1,72410° H
LS TRLSTR ST
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2
ss =(s-C)- +[S_2] =16 -3)* (1 + (16 / (16 — 3H)*? = 20,62mMm
g—C

Pacuém No2:

[MoakmaHOM JUCT PACCMATPUBAIOT KaK YCHUIICHHE CTEHKH cocya. Bo Bcex popmynax npuanmarot b = 300mm,
120 ° (2,09%an), s = g+ ¢ = 20,62 + 3 = 23,621m.

218
max 41 .7 — 1 il
n =max{1.7 — 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 24)9= 0,3464

sin(0.5 -8 |

[TapameTp, onpeaensieMblil pacCTOSTHUEM JI0 THUIIA:

k3=

w= 283 2 {S‘ © =2.83*1,210°/ 1800 * (23,62 — 3) / 18085 = 0,2019
D | ]
KOS(b(l)I/IHI/IeHTLI, YYUTBIBAOIIUEC BJIUAHUC paCCTOAHUA 1O JHUIIA (51 IIOACTAaBJISAKOT B pa,unaHax):
0z +6-
K 15 = tin {1 0 L} =min{ 1,0; (0.8 * 0,2014% + 6 * 0,2019) / 2,094 }= 0,7501
&1
Koadunmentsl, yunThIBaronye BINsIHAE YIiia 0XBaTa OIOPHI (5 l moacTaBisOT B pagraHax):
1.15-0.1432 -51 )
= =(1.15 - 0.1432 * 2,094) / sin(0.5 * 2,09= 0,9816

12 =
sin(l 56 |)

ITapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:

h
f =0.91 - ————=—= =0.91*300/ (1800 * (23,62 - 3fj = 1,417
JD Cs- )

o
KoaddurueHTs!, yIUTHIBAOIIHE BIUSHIE ITUPUHBI 105ica OTIOPHI (- 1 MOACTABISAIOT B paHaHax):

L .
K 19 = max {E—Smﬁl ;D_Ej} = max{e 47+ sin(1,417) / 1,417; 0.25} = 0,25
1

023 K5 Ky
= ———=—=3 =-0.23*0,3464 * 0,7501 / (0,9816 * 0,2¢= (-0,2435)
Ky Ky
OO1ee oceBoe MeMOpaHHOE HaNpsDKEHHE M3rubda B 00J1aCTH ONOPHOTO y3J1a:
— EWT
Ome = —————— =4*6,70610%/ (3,142 * 1806+ (23,62 — 3)) =1,278MIla
a-D° (a-c)
— 1
Soy = O - =-1,278 /(1,05 * 272,7) = (-0,004464
A FOa04IEn
Boq = _pD _ S .. =[0,258 * 1800 / (4 * (23,62 — 3)) — 1,278] / (1272,7) =0,01596
d.(2-2) Ky |z
IIpumeuanue: npu % < 0B pacuére K; 3HaKH # u +3 MEHSIOT Ha IPOTUBOIOJIOKHBIE
1- &2
K= -
i | 2 ] - 1,337 i Sy = Sy
§+9'1'9'2 =+ §+9'1'9~2 +(1—9'3)'9'1
=1,353 ipu S =3

K;=min{ 1,337, 1,353 }=1,337
Pacuér B TOuKe 2:

&
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HpeﬂeHLHOG HalpsKEHUE n3ruda:
[pi]; =K1 Kq-[o] =1,337+1,05%272,7= 382,8MIla

I[OHYCKaeMOC OIIOPHOC YCHIIME OT HAarpy>kK€HHUs1 B OCEBOM HallpaBJICHUU:

[F, = 07 [oila D (s-0)-Gs-0) _ i85+ (1800 * (23,62 — 3)f * (23,62 — 3) / (0,25 * 0,9816= 4,33610° H

i Ky
_aFL.
Kq = leﬁ—':':'sﬁ'l =(1 — e¥17* cos(1,417)) / 1,417 =0,6795
1
1.45—0.43-5-1 )
=— ' =(1.45-0.43*2,094)/sin(0.5*2,094= 0,6344
sin(0.5 6 1)
0.as T
Kig=1- = =1-0.65/(1 + (6 * 0,2019) * [3,142 / (3 * 2,094)}* = 0,8137
1+ -2 Y38,
Ko 1
- o b =1/[L+0.6* (1800 / (23,62 — 3)§* 300/ 1800 * 2,094] = 0,5184
14063 —— 25,
g-c [
Gy = - 033 'Kl_l =-0.53 % 0,6795 / [0,6344 * 0,8137 * 0,5184 * Sink0* 2,094)] = (-1,554)
Kig Epg Eqpsinll.5-6 )
Hg1=U
p-D
LN =0,258 * 1800 / (2 * (23,62 — 3)) * 1/ (1,05 * 272 =0,03933

2(s-0) Kq- o]
S g .. &
[Tpumeuanne: npu - =+ < 0B pacuére K 3Haku gl 1 2 MCHSIOT Ha ITPOTHBOIOIOXKHBIC

1- &2

2
[;_+31-32]+\([;_+31-32] +f-93)s,

= 0,5401 So =39,

K; =min{ 0,5201, 0,5401 } = 0,5201
Pacuér B Touke 3:
[penenbHOE HaNpsKEHUE U3THOA!

[7:] = K1 K3 [5] =05201+1,05*272,7= 148,9MIla

JlomycKkaeMoe OMOPHOE YCUIIME OT HATPYKEHHS B OKPYKHOM HAIIPABIICHUU:

[Fl; - [7i]3 D (579 05— 941480+ (1800 * (23,62 - 3 * (23,62 — 3)/ (06344 * 0.8137 * 0,518= 1,98910° H
K 14 Kllﬂ ‘K 17

YcnoBue npo4HoCTH:

F <[F] = min{Flpy. [Flay - [Flagy - [Flaga

[F] = 1,72410° H

1,61910° H< 1,72410° H

3akntoueHye. Ye10BHe NPOYHOCTH H YCTOYHBOCTH BbINOJHEHO

K.=
1 - 0,5201 By =8

pu

0.e

Ilposepxa ycnoeusa ycmoituugocmu

D¢ dexTrBHOE 0CEBOE yCHIIME OT MECTHBIX MEMOPaHHbBIX HANPSKECHHH:

F, =F % {E D :] ‘K5 -Kqg =161910°*3,142/4* (1800 / (16 — 3)§ * 0,07095 * 0,5248= 5,5710" H
85—

Jluct
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Cocy,u pa60TaeT o BHYTPECHHUM JaBJICHUCM, ITIPU IPOBEPKE yCTOfI‘IPIBOCTH MNpUHUMAIOT p:0

a
VYcaoBue ycTORYUBOCTH: H + F_* + M + [E] 1

(] [F] [llpe \[C]

p
M + F_*+ i + [i] =0/0,2495 + 5,5710" / 1,86810" + 6,70610"/ 8,5531C° + (9,91610"/ 4,2821¢° > = 0,01136
(] [F] [Mlee L[Q]

0,01136< 1.0
3akmrodeHue: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

E-3.00.00.00PP
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Onopa ce10Bass HeNOABHKHASN

170

UcxoaHble gaHHbIe

DNIeMeHT, CBSI3aHHBIN C OMOPOi:

BayTtpennuii tuamerp obeuaiiku, D:

Tommuua creHku obeuaiku, S:

[IpubaBka a1t KOMIEHCAITUN KOPPO3UH U 3PO3HH, G

[IpubaBka 1J1s1 KOMIEHCAITH MUHYCOBOTO JIOITyCKa, Cp!

Hpn6aBKa TEXHOJIOTHYECKas, Ca:

CymmMma ipubaBoK K CTEHKE o0edaiku, C:

Iupuna onopsl, b:

Yron oxBaTa Onopsl, 51 :
PaccrosiHie oT Kpas 2JeMeHTa, |g:
Paccrosnue no naumia, a.
Bricora omopsr, H:

TonmuHa nucra, $:

lupuna mucra, by

G
Vron oxBaTa qucTa, 2

JmHa BeICTymaroniei 4acTH JIMCTa,

Pacuér B pado4ux ycaoBusix

YciaoBust Harpy:xkeHus (cM. IMIOPbI CHJI 1 MOMEHTOB):

Pacuérnas temneparypa, T:

f:

KoadpunmeHT 3amosrHeHUs )KUIKOCTHIO,

I110THOCTE KHUIKOCTH, e

PacuérHoe BHyTpeHHee H30BITOYHOE aBJICHHE, ACHCTBYIONIEE B dJIEMEHTE HaJl OMOPOH, P: 0.08167MIa
b

OO6evaiika MUTUHAPUIECKAs
1800mm

16mMm

3 MM

0 MM

0 MM

3MMm

300mMm

120 °°

5740mm
1,2410° mm
104mm

16 mMm
400MMm

140 °
162, 7mMm

H3rubaroniuii MOMEHT B CCUCHUH 000JI0OYKH HaJl oropoid, M: 2,16810'5 Hwm

70 °C
0,846

850kr/m°

Hzm) Jluct

No noxym. [oam.

Jlara

E-3.00.00.00PP
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Onopxoe ycunue, F: 3,48310° H

IomepedHoe YCHiIHe B CedeHHH 06071049KH Hax omopoii, Q:  2,99310° H

JlonyckaeMble HATPY3KH JJIs 3JIeMEHTA, CBSI3aHHOTO ¢ 00evaiikoii (cM. pac-
yét “ Ofeuaiika HWIMHAPUYecKan”):

Homyckaemoe HapyXHOe JaBieHue, [P]: 0,1823MI1a
Jlomyckaemprii m3ruGaromuit moment, [M]yer:  5,8210° Hm
Jlomyckaemas oceBoe cxxuMaromee yemmue, [F]: 1,27410° H

Honyckaemas nonepeuroe ycuiue, [Q]: 2,94810° H

Pacyét o6evyankm Ha NPOYHOCTbL M YCTOMUYNBOCTb OT ONOPHbLIX Harpy3okK no
FOCT P 52857.5-2007

Onopa ¢ noOK1aOHbIM TUCTOM

Iposepka ycnoust: b4 2 Ky -D'+1.5-b

3
Kijg=——
1 c D & =5/[6 * (1800 / (16 — 3)¥** 2,094] = 0,07691
1||'— 1
5—=C

Kq,-D'+1.5-b =0,07691 * 1800 + 1.5 * 300= 588,4Mm
VYcaoBue He BBITIOJIHCHO, MTPOBOAATCA ABa pacqéTa

g Pacuém Nel:
=6
= [MoaksaAHOM JUCT PACCMATPUBAIOT KaK CEIOBYIO OIOpY MHpHHOH b, ¢ yriom oxBaTa B3 . Bo Bcex hopmynax npuHrMa-
A =
2 o1 b = by = 400mm, ©17 ¥2= 140 © (2,44%an)
=
=
216,
max 417 - il
= T =max{1.7 — 2.1 * 2,443 / 3,142; 0} / sin(0.5 * 234= 0,07095
© K=
>\ .
= sf.5-6 )
2, ITapameTp, onpenensieMblii paCCTOSIHUEM /10 JHUIIIA!
@
= a [s-c
=~ w=283.—. (2~ =2.83*%1,2410°/ 1800 * (16 — 3)/ 1808} = 0,1657
2 D D
M KoadduireHTs!, yIuTHIBAIOIINE BIUSHUC PACCTOSIHUS JI0 THUILA (5 l nofcTaBIAIOT B pajinaHax):
T
S
: _ 08 Jy+6-v _
b= K15 =min4l 0, —————L % =min{1,0; (0.8 *0,1657+ 6 * 0,1657) / 2,443 }= 0,5401
A B
KoadduurenTs!, yauTIBaIOINE BIUSIHUE YTIa 0XBaTa OTIOPHI (6 lnoncTaBiAOT B paguaHax):
<
&
g 1.15-0.1432 -6, _
< K= - =(1.15 - 0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514
2 sinf0.5-8 )
E [Tapametp, onpeaensemMslii IUPUHON MOSCA OMOPBHIL:
S h
= f; =091 —————= =0.91*400/ (1800 * (16 — 3}} = 2,38
JD (5= ) ’
=
s
< g Juct
2| 3 E-3.00.00.00(PP 48
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&
KoadduipenTsl, yYUTHIBAIONINE BIMAHAC IMUPUHBI I05CA OTOPHL (1 MOACTABIAIOT B paJHaHax):

+
K qp = tmax E—Smﬁl ;025 % =max{e?®**sin(2,38)/2,38; 0.25} =0,25
1
023 K5 Ky
= —— =-0.23 *0,07095 * 0,5401 / (0,8514 * 0,2!= (-0,04140)
LSTR ST
OO01ee oceBoe MeMOpaHHOE HaNpsDKEHUE M3rubda B 00J1aCTH ONOPHOTO y3J1a!
— R
Fme = — % =4*2,16810°/ (3,142 * 1806 * (16 — 3)) = 6,554MTI1a
a-D° (a-c)
% = ! 6,554 /(1,25 * 184) (-0,02850)
= -0 . =—6, , * = (-0,
S =

R 1
8. = B2 5. | =[0,08167 * 1800 / (4 * (16 — 3)) — 6,554] / (1:2184) =(-0,01688
32 [4-@—@ ’”‘J o] ] ( )
[Tpumeuanue: npu $ai ¢ gy pacuére K, 3Haku % 4 %2 vewsmior na IPOTHUBOIIOJIOKHBIE

1- &2
2 = 1,488
[;—+$1-92]+\([;—+91-s~3] +h-93)e 1P

=1,491 By = B g

pu
K;=min{ 1,488 ,1,491}=1,488

Pacuér B TOuKE 2:

[penenpHoe HaNPsKEHHE U3rH0a;

K=

By =8

[ril; =K, K [5] =1488%1,25+184= 342,2MITa
I[OHyCKaeMOe OHOpHOG yCI/IHI/Ie oT Harpy)KeHI/IH B OCCBOM HaHpaBﬂeHI/II/IZ

[Fl, - 07 '[Ui]:‘l'{*'D f "9 7D 74342,2% (1800 * (16 - 3§ * (16— 3)/ (0.25 * 0,8514= 2,23810° H
1o 13

Kyj=———= =(1 - e™>%* cos(2,38)) / 2,38 =0,4484

145-043-4
= " 1 —(1.45-0.43*2,443)/sin(0.5 * 2,443= 0,4249

sin(0.5 -6 )

065 |'
Ki=1- T T =1-0.65/(1 + (6 *0,1657) * [3,142 / (3 * 2,443){? = 0,786
L+-9? 3-8,

D h =1/[1+0.6* (1800 / (16 — 3f}** 400 / 1800 * 2,443 ] =0,3724
1+04-3 —By
g—c D
% 053 K 0.53 *0,4484 / [0,4249 * 0,786 * 0,3724 * sinf* 2,443)] = (-2,033)
l=_ - =_.*’ , *’ *’ *Sln., :_’
K Kig By osmll5-6 g
Faq=0
pD
L =0,08167 * 1800/ (2 * (16 — 3)) * 1/ (1,25 * 184=0,02458

T 2s-0 K, 5]

By .. a2
[pumeuanue: npu ~ +* < 0B pacuére Ky 3HaKK 5 n 72 MEHSIOT Ha IIPOTHBOIIOJIOKHEIE
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1- 53

1 - 0,4177 B =3y
[;_+31-32]+\([;_+91-$2] +f-93)s, ipm

=0,4278 By = By

K;=min{0,4177 ,0,4278 } =0,4177
Pacuér B Touke 3:
IIpenenbHOE HANPSKEHUE U3THOA.

K=

[r:] =K1 K; [5] =04177*1,25*184= 96,08MIIa
I[OHyCKaeMoe OIOPHOC YCUJIUC OT HAIrPY>KCHUA B OKPYKHOM HaHpaBHeHI/II/I:

[F]; = 09 ilz yDls-0) 5-a) | 0.9 * 96,08 * (1800 * (16 — 37 * (16 — 3) / (0,4249 * 0,786 * 0,3724= 1,38310° H
K]_q. 'Kllﬂ 'KIT

2
5,5 =(5-c)- +[S_2] =(16 - 3) * (1 + (16 / (16 — 3f)? = 20,62mMm

S—C

Pacuém No2:

INoakaaaHON JUCT PACCMATPUBAIOT KaK YCUIICHHE CTEHKH cocya. Bo Becex popmynax npuauMarot b = 300mm,
120 ° (2,09%an), s = g+ ¢ = 20,62 + 3 = 23,6 21m.

216
thay 41.7 - ! ]
'n =max{1.7 — 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 249= 0,3464

Eqiz= -
sinf0.5-8 1)

[Napametp, onpe/enseMplil pacCTOSHHEM A0 THHUIIA:
v= 28— {E =2.83 * 1,2410°/ 1800 * (23,62 — 3) / 1808) = 0,2086
D D
K03(1)(1)I/IHI/ICHTI)I, YYUTBIBAOIIUEC BJIUAHUC paCCTOAHUA 1O JHUIIA (El 1 IIOACTAaBJISAKOT B paZ[I/IaHaX):

ng. -
K= mjn{l o, ﬁ} =min{ 1,0; (0.8 * 0,208682 + 6 * 0,2086) / 2,094 }= 0,7722
& 1

&
KoaddurmeHTs!, yIuTHIBAOIIHE BIUSHIE YTiIa OXBaTa Omophl (- 1MOACTABISAIOT B paJHaHax):

1.15-0.1432 -6 1
Kq; = =(1.15 — 0.1432 * 2,094) / sin(0.5 * 2,09:= 0,9816

sinD.5 8 |)

ITapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:

pp =051 =0.91*300/ (1800 * (23,62 - 3§ = 1,417

b
JD Cs- )

o
Koo puiyenThl, yUUTHIBAIOLINE BIMAHUE IHMPUHBI T105CA OTOPHI (1 MOACTABIAIOT B PAIHAHAX):

+
K 1p = max {e—smﬁl ;D.Ei} = max{e**"* sin(1,417) / 1,417, 0.25} = 0,25
1

0.23 K5 K
 =-—= =-0.23*0,3464 * 0,7722 / (0,9816 * 0,2¢= (-0,2507)
LSTRST
OO1iee oceBoe MeMOpaHHOE HaNpsDKEHUE M3rubda B 00J1aCTH ONOPHOTO y3J1a!
- 4.
Omx = —————— =4*2,16810°/ (3,142 * 1808* (23,62 — 3)) = 4,133MIla
a-D° (a-c)

&

E-3.00.00.00PP
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S, = —0m: - 1 =-4,133 /(1,25 * 184) =(-0,01797)
E 2|

-D — 1

8. = B2 5. | =[0,08167 * 1800 / (4 * (23,62 — 3)) — 4,133] /,21* 184) =(-0,01064
o [4-@—@ ’”‘J o] ! ( )

[Ipumeuanue: nmpu Say < 0B pacuére K; 3Hakn 5 u 8 MEHSIOT Ha ITPOTHUBOIIOJIOKHBIE

1- &2
2 = 1,318
[;—+$1-92]+\([;—+91-s~3] +h-93)e 1P

=1,324 By =3y

pu
K;=min{ 1,318, 1,324} =1,318

Pacuér B TOuKeE 2:

[penenbHoe HaNPsKEHHE U3THOA;

K. =
! By =8

[0i]s =K1 Kg-[5] =1,318%1,25%184= 303,1MIIa
I[OHyCKaeMoe OIOPHOC YCUJIUC OT HArpy>KC€HUA B OCCBOM HaHpaBﬂeHI/II/IZ

[F], = 07 '[51]31'{"'[) 'IES B R G 303,1 * (1800 * (23,62 — 34§ * (23,62 — 3) / (0,25 * 0,9816= 3,43410° H
10 =12

Ky=— "1 =(1 — e 247 cos(1,417)) / 1,417 =0,6795

145-043-8
== 71 =(1.45 - 0.43 * 2,094) / sin(0.5 * 2,094= 0,6344

sin(0.5 -6 )

065 |'
Ki=1- T T =1-0.65/(1 + (6 * 0,2086) * [3,142 / (3 * 2,094)}? = 0,821
L+-9? 3-8,

I =
1 D h =1/[1+ 0.6 * (1800 /(23,62 — 3} *300/1800*2,094] = 0,5184
1+06-3 —-h
g—c D
053K
By == 11 =-0.53 * 0,6795 / [0,6344 * 0,821 * 0,5184 * sinf* 2,094)] = (-1,54)
K Kig By osmll5-6 g
=0
pD
L =0,08167 * 1800/ (2 * (23,62 — 3)) * 1/ (1,25 84) =0,01550

2(s-0) Kq- o]
By ..
[pumeuanue: mpu ~ +* < 0B pacuére Ky 3HaKH 5 u 8 MEHSIOT Ha IPOTUBOIOJIOXKHbBIE

1- &2
2 = 0,5238 By =9y
[;—+$1-92]+\([;—+91-s~3] +h-93)e 1P

=0,5317 B3 =93

pu
K, =min{ 0,5238, 0,5317 } = 0,5238

Pacuér B Touke 3:

[penenbHoe HaNPsKEHHE U3THOA;

K=

[ri] =K, K4 [o] =05238*1,25%184= 120,5MIIa

E-3.00.00.00PP
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I[OHYCKaeMOC OIIOPHOC YCUIINE OT HAarpy>K€HHUs B OKPYKHOM HaIIpaBJIICHUM !

[F]; = 09 (o5 D-ls-0) ls-c) _ 0.9 *120,5 * (1800 * (23,62 — 34§ * (23,62 — 3) / (0,6344 * 0,821 * 0,518/= 1,59510° H
LTRSSt

VYcnoBue Npo4YHOCTH!

F <[F] = min{Flagy, [Fla  [Flagy o [Flaga

[F]=1,38310° H

3,48310° H< 1,38310° H

3aK.HIO‘leHI/Ie: Yciaosue MNPOYHOCTH H yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

Ilposepxa ycnoeusa ycmoituugocmu

DddeKTUBHOE 0CEBOE YCHIINE OT MECTHBIX MEMOPaHHBIX HAIPSHKCHHIH:

D
F. =F -%- [: j-KB-Klj =3,48310°* 3,142 / 4 * (1800 / (16 — 3§ * 0,07095 * 0,5401= 1,23310° H
g—=C

Cocy,u pa60TaeT oA BHYTPECHHUM JaBJICHUCM, ITIPU IPOBEPKE yCTOfI‘IPIBOCTH MNpUHUMAIOT p:0

]
F
VYcioBre yeTONYMBOCTH: H + 24 M + [E] <1

(Bl [F] My \[U

2
M + F_*+ i + [EJ =0/0,1823 + 1,2330°/ 1,27410" + 2,16810°/ 5,8210° + (2,99310°/ 2,94810° )* = 0,05724
(1] [F] [lpe L[Q]

0,05724< 1.0

3aKJ'HO'leHI/Ie: Yciaosue yCTOﬁ‘IHBOCTH BBIIIOJIHECHO

Pacuyér B pacuéTHBIX yCJI0BHAX (HApy:KHOE AaBJICHHE)

YciioBust HArpy»KeHus (cM. IMIOPHI CHJI 1 MOMEHTOB):

«
[
<
;[ Pacuérnas temmnieparypa, T: 180 °C
5 g
E KoadpummeHT 3amosHeHus )KUIKOCTIO, = 0
=
3

é [10THOCTH KMKOCTH, F*: O xr/m

Pacué 6 , e i, p:
- acuéTHOE HapyXXHOE H30BITOYHOE aBJICHHE, ICHCTBYIONIEE B DIIEMEHTE HaJl OMOPO, P 0,15MTla
S
>
=
Z, M3rubaromniuit MOMEHT B CCUCHUH 000JI0UKH HaJl Omopoid, M: 1,92610° Hwm
m
E Omnopsxoe ycuiue, F: 2,79410° H
< IMomepeunoe ycunne B ce4eHUH 000JIOUKH HaJA Omopoit, Q: 2,58110° H
m
=
S
z JlonyckaemMble HATPY3KH JJIsl 3JIEMEHTA, CBSI3aHHOTO ¢ 00evaiikoii (cM. pac-
<o) .~ - ”\.
s yét “ Obevaiika MUIHHAPHYECKas:"):
s JlonyckaeMoe HapyKHOe JaBieHue, [p]: 0,172MlIIa
[a~]
;( HomyckaeMblii n3rubaromuit MoMeHT, [M] .. 5,30210° Hm
§ Jlomyckaemas oceBoe cxxuMaromee yemmue, [F]: 1,16210° H
E{ Jonyckaemas mornepeunoe ycuiue, [Q]: 2,710° H
=
3«
Elw
< g Jucr
HE E-3.00.00.00(PP -
~ Nsm) Jlucr No noxym. TTopi. Jlara




Pacyét o6evyankm Ha NPOYHOCTbL M YCTOMYNBOCTb OT ONOPHbLIX Harpy3okK no
FOCT P 52857.5-2007

Onopa ¢ noOK1aOHbIM TUCTOM
IIposepxka ycnoust: b4 2 Ky -D'+1.3-0

3

T ﬁ =5/[6 * (1800 / (16 — 3)f°2,094] = 0,07691
3Py
= C

K, D+1.5-b =0,07691 * 1800 + 1.5 * 300= 588,4MMm

YcnoBre He BHITIOJIHEHO, TPOBOAATCS JIBa pacuéra

Pacuém Nel:

. o &
[MoakmaHOM JTUCT PACCMATPUBAIOT KaK CEIOBYIO OMOpPY IMHUPHHOH b, ¢ yriom oxBata - 2. Bo Bcex opmynax mpuHAMA-

o1 b = by = 400mm, 21 = #2= 140 ° (2,44%an)
218
max 417 — il
n =max{1.7 — 2.1 * 2,443  3,142; 0} / sin(0.5 * 23}4= 0,07095
Kiz=
sinf0.5-5 |)

ITapameTp, onpenensieMblil paCCTOSIHUEM /0 JHUIIA!

v =283 Di f% =2.83 * 1,2410°/ 1800 * (16 — 3) / 1808 = 0,1657

g KoadduireHTs!, yIUTHIBAIOIINE BIUSHUC PACCTOSIHUS 0 THUILA (51 MOJICTABIISIOT B pajIMaHax):
=
= D& fv+a-
2 K 15 = tmin dl 0 L =min{ 1,0; (0.8 * 0,165¥2+ 6 * 0,1657) / 2,443 }= 0,5401
= ] 1
=
5 5, .
= KoahhuimeHTsl, yIUTHIBAIOLINE BIMSHHAE YIjIa OXBaTa Omopsl (- 1 MOJACTABIIAIOT B PaJdaHax):

115 -0.1432 -8 )
o Ky = =(1.15 — 0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514
% ging0.5 -6 )
! [Tapametp, onpenensemMslii IUPUHON MOSCa OMOPBHIL:
@ b
E fp =091 ————— =0.91+400/ (1800 * (16 — 3% = 2,38

D (s=c)
2 &
: KoshuupeHTsl, yIUTHIBAIOLIME BIMSHAE ITMPHHBI TI05Ca OMOPHI (1 MOJICTABIISIOT B pPaJHaHax):

m
T
S P g
3 K 0 = mex g tsinfy -0.25% = max{e2%* sin(2,38) / 2,38; 0.25} =0,25
S 1
m

023 K5 -Kq;

1= =-0.23*0,07095 * 0,5401 / (0,8514 * 0,2:= (-0,04140)
g Ky Ky
[a~]
= O6mee oceBoe MeEMOpaHHOE HaIPsDKEHUE M3rHba B 00JaCTH OMOPHOTO y371a:
S
5 — 4. W
= Omp = —— =4*1,92610°/ (3,142 * 1806 * (16 — 3)) = 5,821MI1a
= n-D* (s—ch
o
= - 1
S51= —Omx - =-5,821 /(1,25 * 167) = (-0,02789)

x K,
] <
s
% g Jluct
2| 3 E-3.00.00.00(PP 3
~ Nsm) Jlucr No noxym. TTopi. Jlara
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19785.4

pD
9‘33=[

D AP ! =[(-0,15) * 1800 / (4 * (16 — 3)) — 5,821] / (1,2167) =(-0,05496)
4.75-¢) Ky |z

S 5 N
[pumeuanue: npu 1 < 0B pacuére K, 3naku # u +3 MEHSIOT Ha IPOTUBOIOJIOKHBIE

1- &2
1 1 :
[§+31-32J+\’[§+91-$2J +(1 -9%)-91

=1,48 By =Sy

Ky;=min{1,488,1,48}=1,48
Pacuér B TOUKE 2:
[penenbHoe HaNPsKEHHE U3rH0A;

[5i]; =K, K, [5] =148%1,25+167=308,9MIIa

I[OHYCKaeMOC OIIOPHOC YCHIIME OT HAarpy>K€HHUs1 B OCEBOM HallpaBJICHUU:

K, =
1 - 1,488 =y

pu

[Fl; - 07 [5ilz D -(5-8-(5- 0 _ 7430891800 (16 - 33 * (16 — 3)/ (0,25 * 0,8514= 2,021CF H

Klﬂ 'Klﬂ
_aFL.
Kq = 1-¢ 7 cosh, =(1 - e2%* c0s(2,38)) / 2,38 = 0,4484
F1
_la-048, =(1.45 — 0.43 * 2,443) / sin(0.5 * 2,44%= 0,4249
sin(0.5 -6 )
Ky=1- 0.6) —- L 1065/ (1+ (60,165 *[3,142/ (3* 244312 = 0,786
Lol ) 38,
K o 1
= O h =1/[1+0.6* (1800 / (16 — 3f}** 400 / 1800 * 2,443 | =0,3724
14063 28,
g—c D
Gy = - 053K 11 =-0.53 * 0,4484 / [0,4249 * 0,786 * 0,3724 * sing: 2,443)] = (-2,033)
Ky Eoyg Ky sinll5-6 )
Hg1=U
pD
L =(-0,15) * 1800/ (2 * (16 — 3)) * 1/ (1,25 * 167=(-0,04975)

2(s-0) Kq- o]
S g .. &
[Tpumeuanne: npu - =+ < 0B pacuére K 3HaKu gl 1 2 MCHSIOT Ha ITPOTHBOIOIOXKHBIC

1- &2
1 1 :
[§+31-92]+\’[§+91-92] +f-52}s,

=0,3972

K;=min{0,4177,0,3972 } =0,3972
Pacuér B Touke 3:
[penenpHOE HANPsKEHHE U3THOA!

[7if = K1 K; [5] =03972%1,25+167= 82,91MIla

I[OHYCKaeMOC OIIOPHOC YCUIINE OT HAarpy>K€HHUs B OKPYKHOM HaAIIPaBJIICHUM !

K. =
1 - 0,4177 Sy = By

npu

npu

E-3.00.00.00PP
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[Fl; = 02:[5i]5 D(5-2) (578 _ 945991+ (1800 (16— 3}F * (16 — 3)/ (0,4249 * 0,786 * 0.3724= 1,19310° H
Kl“- .I{lﬁ .Kl?

2
s =(5— ) +( 2 J =(16-3)* (1 + (16 / (16 — 3))** = 20,62Mm
i—r

Pacuém No2:

. _ By
TNoaxaaaHOW JUCT PACCMATPUBAIOT KaK YCUIICHHE CTEHKH cocya. Bo Becex popmynax npuauMarot b = 300mm,

120 ° (2,09%ax), s = g + C = 20,62 + 3 = 23,62

214
max <17 — ! il
b =max{1.7 — 2.1 * 2,094 / 3,142; 0} / sin(0.5 * 24)9= 0,3464

sin(0.5 -8 |

[TapameTp, onpeaensieMblil pacCTOSTHUEM JI0 THUIIA:

k3=

w=1283 2. {S‘ ©  =2.83*1,2410°/ 1800 * (23,62 — 3) / 1808} = 0,2086
] O
KoadhpunmeHTs!, yauThIBaroNue BIUSHUE PACCTOSHHS IO JTHUIIA (Ell HOICTABIISIOT B paJdaHax):
08 v +6-
K s = mjn{l o L} =min{ 1,0; (0.8 * 0,2086%+ 6 * 0,2086) / 2,094 }= 0,7722
&1
Koadunmentsl, yunThIBaronye BINsIHAE YTiIa 0XBaTa OIOPHI (5 l moacTaBisOT B pagraHax):
115-0.1432 -6 ; _
K= =(1.15 - 0.1432 * 2,094) / sin(0.5 * 2,09= 0,9816

sin(l 56 |)

ITapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:

b
pp =081 -———= =0.921*300/ (1800 * (23,62 - 3ff = 1,417
JDfs-

KoaunmenTsl, yanThIBaroniye BIUsIHAE LIMPUHBI T105ICa ONOPHI (rS 1 mozgcTaBisitoT B panaHax):

L .
K 19 = max {E—Smﬁl ;D_Ej} = max{e 47+ sin(1,417) / 1,417; 0.25} = 0,25
1

023 K5 Ky
| =- —————== =-0.23*0,3464 * 0,7722 / (0,9816 * 0,2¢= (-0,2507)
LSTR ST
OO1ee oceBoe MeMOpaHHOE HaNpsDKEHUE M3ruda B 00J1aCTH ONOPHOTO y3J1a!
_ R
Omk = ——7 =4*1,92610°/ (3,142 * 1806* (23,62 — 3)) = 3,671MIIa
a-D° (a-c)
% - ! 3,671 /(1,25 * 167) (-0,01759)
= - . =-3, s * = (-0,
A )
Boq = _pD _ — ! =[(-0,15) * 1800 / (4 * (23,62 - 3)) — 3,671] /@* 167) =(-0,03466)
d.(2-2) Ky |z
IIpumeuanue: npu < OB pacuére K; 3HaKH U~ 2 MEHSIOT Ha [IPOTHBOIIOJIOKHBIE
1- &2
K=
i | 2 1,318 pi By =gy
[§+ 31-92J+ (§+ 91-%} +(1 -9%)-91

E-3.00.00.00PP
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=1,304 |rIpH S =3

K;=min{ 1,318, 1,304} =1,304
Pacuér B TOuKe 2:
[penenbHoe HaNPsKEHHE U3rHOA;

[5i]; =K, K, [5] =1,304%1,25+167= 272,2MIla

Jlommyckaemoe oTopHOE yCHIIHE OT HATPYKEHUSI B OCEBOM HAIIPaBIICHUU!

[Fl; - 07 [5ilz D (5-8-(5- 0 _ 740702+ (1800 * (23,62 - 3 * (23,62 — 3)/ (025 * 0.9816= 3,08310° H

Kll:l 'Klﬂ
_aFL.
Kq = 1-¢ 7 cosh, =(1 — eM417% cos(1,417)) / 1,417 =0,6795
F1
_la-048, =(1.45 — 0.43 * 2,094) / sin(0.5 * 2,094= 0,6344
sin(0.5 -5 |)

Kig=1- 0.65 = 1 =1-0.65/(1 + (6 * 0,2086) * [3,142 / (3 * 2,094){? = 0,821
1+6 ) \‘[3-51

By = T & =1/[1+0.6* (1800 / (23,62 — 3¥}* 300/ 1800 * 2,0904] = 0,5184
1406 3l— 28,
g—c D
B = 053 'Kl_l =-0.53 * 0,6795 / [0,6344 * 0,821 * 0,5184 * sinfD* 2,094)] = (-1,54)
Ky Eoyg Ky sinll5-6 )
8 4;=0
pD
L =(-0,15) * 1800/ (2 * (23,62 — 3)) * 1/ (1,25 *67) =(-0,03137)

2(s-0) Kq- o]
B4 . %
Ipumeuanue: npu = < 0B pacuére K 3HaKu + U " 2 MEHSIOT Ha IPOTHBOIOIOKHBIC

1- &2

2
[;_+31-92]+\’[;_+91-92] +fh-92)s,

=0,5077 By = By

pu
K, =min{ 0,5238, 0,5077 } = 0,5077
Pacuér B Touke 3:
[penenbHoe HaNPsKEHHE U3rHOA;

[7if = K1-K; [5] =05077*1,25*167= 106MIla

I[OHYCKaeMOC OIIOPHOC YCUIINE OT HAarpy>K€HHUs B OKPYKHOM HaIIPaBJIICHUM:

K=

= 0,5238 By = B

pu

[F); = 0.2 0]z fD-G-0 6G-0 _jg406+ (1800 * (23,62 — 3)f * (23,62 — 3) / (0,6344 * 0,821 * 0,518.= 1,40310° H
LS TRLSTR ST

YcnoBue Npo4YHOCTH!

F <[F] = min{Flagy, [Fla  [Flagy o [Flaga

[F]=1,19310° H

2,79410° H< 1,1931¢° H
3aKJ'HOquI/IeZ yc.]IOBI/Ie HpO‘IHOCTl/I )/ | yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

Ilposepxa ycnoeusa ycmoituugocmu

E-3.00.00.00PP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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D¢ dexTrBHOE 0CEBOE yCHIIME OT MECTHBIX MEMOPaHHBIX HANPSHKECHHMN:

F, =F x| D
4 is—c)

‘Kz K =279410°%3,142/4* (1800 / (16 — 3)§ * 0,07095 * 0,5401= 9,89310" H

a
YcaoBue ycTORYMBOCTH: H + F_* + M + [E] 1
(1] [F]  [l]yer

2
MJr F, + 1 + [i] =0,15/0,172 +9,8930"/ 1,16210" + 1,92610° / 5,30210° + (2,58110°/ 2,710° )* = 0,9263

1] [F] Ml Q]

0,9263< 1.0
3akmroueHre: Y cJ0BUe YCTOHYMBOCTH BbINMOJIHEHO

Pacuér B ycnoBusax ucnbiTanuii (I'mapoucnbiTanus)

YcioBust Harpy:KeHusi NPU UCHBITAHUSAX (CM. DMIOPBI CHJI 1 MOMEHTOB):

Pacuérnas temnieparypa, T: 20 °C
KoadpummeHT 3amorHeHUs )KUIKOCTHIO, 5 : 1
1-10° krim®

IT;moTHOCTB KUAKOCTH, Ha:

PacuérHoe BHyTpeHHEee H30BITOYHOE aBJICHHE, ACHCTBYIONIEE B JIEMEHTE HaJl OMOPOH, P: 0 258MII
, a

< W3rubaromuii MOMEHT Ha oropoii, M: 6,87610"° Hwm
[
= OnopHoe ycunue, F: 1,67610° H
=
a [omepedHoe YCHiIHe B cedeHHH 06071049Kr Hax omopoi, Q: 1,00210° H
=
=
o
s JlonyckaemMble HATPY3KH JJIs 3JIEMEHTA, CBSA3aHHOI0 ¢ 00evaiikoii (cM. pac-
= yét “ Obevaiika MUIHHAPHYECKas:"):
S
= Homyckaemoe HapyXHOe JaBieHue, [P]: 0,2495MI1a
Z_ JomyckaeMbli n3rudaromuii MoMeHT, [M]yq,: 8,55310° Hm
m
E Jlomyckaemas oceBoe cxxuMaromee yemmue, [F]: 1,86810° H
S Jonyckaemas mornepeunoe ycuine, [Q]: 4,28210° H
m
= . - o
= PacuéTt o6evyaliku Ha NPOYHOCTb U YCTOMUYUBOCTb OT ONMOPHLIX Harpy3oK no
§ FOCT P 52857.5-2007
m
Onopa ¢ noOK1a0HBIM TUCHOM
g
[a~]
=
= Ilposepka ycnopust: by 2 Ky, D+15-h0
5
=
5
o K - 3
= 12 . D X =5 /6 * (1800 / (16 — 3j** 2,094] = 0,07691
E- 5= 1
g =
Bl w
< g Jucr
HE E-3.00.00.000P =7
~ Nsm) Jlucr No noxym. TTopi. Jlara
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K ,-D+1.5-b =0,07691 * 1800 + 1.5 * 300= 588,4Mm

VcnoBue He BBITIOJIHCHO, MTPOBOAATCA ABa pacqéTa

Pacuém Nel:

. o o
[MoakmaaHOM JTUCT PACCMATPUBAIOT KaK CEIIOBYIO OMOPY IMHUPHHOH b, ¢ yriom oxBata - 2. Bo Bcex Gopmynax mpuHAMA-

Byp=85_

o1 b = b = 400MmM, 140 ° (2,443an)

E

218
max <17 — L.
n =max{1.7 — 2.1 * 2,443 / 3,142; 0} / sin(0.5 * 23}4= 0,07095
sinnfl. 5 - & 1:]

[TapameTp, onpeaensieMblil pacCTOSTHUEM JI0 THUIIA:

Kiz=

v=183. 2 ||E =2.83 * 1,2410°/ 1800 * (16 — 3) / 1806§ = 0,1657
D D
KO3(1)(1)I/IHI/I€HTLI, YYUTBIBAOIIUEC BJIUAHUC paCCTOAHUA 1O JHUIIA (51 IIOACTAaBJISAKOT B pazu/IaHax):
ng. +a-
K 5 = min {1 o, L} =min{ 1,0; (0.8 * 0,165¥2+ 6 * 0,1657) / 2,443 }= 0,5401
& 1
KoadunmenTsl, yunToIBaronye BINsIHAE YTia 0XBaTa OIOPHI (rS l opcraBisiioT B pajuanax):
1.15-0.1432 .6
Kqq= 1 —(1.15-0.1432 * 2,443) / sin(0.5 * 2,44:= 0,8514

gin(0 55 |)

ITapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:

By =0.51. =0.91* 400/ (1800 * (16 — 3)f = 2,38

b
JD Cs- )

&
KoaddurueHTs!, yIUTHIBAOIIHE BIUSHIE ITUPUHBI 1T0sica OTIOPHI (- 1 MOACTABISAIOT B paHaHax):

FL
Ky = ma {E—Smﬁ'l ;n_zj} = max{e 2%+ sin(2,38) / 2,38; 0.25} =0,25
1
023 K3 -Kqs
1= ———=— =2 =-0.23*0,07095 * 0,5401 / (0,8514 * 0,2:= (-0,04140)
KKy
OO1iee oceBoe MeMOpaHHOE HaNpsDKEHUE M3ruda B 00J1aCTH ONOPHOTO y3J1a!
- L |
Omx = ————— =4*6,87610"/ (3,142 * 1806 * (16 — 3)) = 2,079MIIa
n-D° (s5-c)
- 1
oy = —Cmx - =-2,079 /(1,05*272,7 =(-0,007258
21 = B ( ) ( )

p-D - 1 _
Fpn = | ——— ¥ . =[0,258 * 1800 / (4 * (16 — 3)) — 2,079] / (1 * 277) =0,02512
22 [4-(5-@ m] K; o

S g .. &
[Tpumeuanne: npu ~ =+ < 0B pacuére K 3Haku gl 1 2 MCHSIOT Ha ITPOTHBOIOIOXKHBIC

1- &2

2
[;_+31-32]+\([;_+31-32] +f-93)s,

=1,498 B =,
K;=min{ 1,493, 1,498} =1,493

K]_:

- 1,493 By =8

pu

E-3.00.00.00PP
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Pacuér B Touke 2:
IpenenbHoe HaNpsKEHUE U3THOA!

[0i]; =K1 -Kq-[o] =1493%1,05%272,7= 427 5MIla

Jlommyckaemoe oTopHOe yCHIIHE OT HATPY>KEHUsSI B OCEBOM HAIIPaBIICHUN:

[F, = 07 [5i]a HDls-0)-(s-0) =0.7*427,5 * (1800 * (16 — 3}f * (16 — 3) / (0,25 * 0,8514)= 2,7961C° H

Ko Ky
_aFL.
Kq = 1-e ™ cosf) =(1 — e2%* c0s(2,38)) / 2,38 =0,4484
fy
1.45—0.43-5-1 )
=— ' =(1.45-0.43*2,443)/sin(0.5*2,44%= 0,4249
sin(0.5 6 1)
0.as T
Kig=1- = =1-0.65/(1 + (6 *0,1657) *[3,142 / (3 * 2,443)}* = 0,786
1+ -2 Y38,
Ko 1
- o b =1/[L+0.6* (1800 / (16 — 3Jf** 400/ 1800 * 2,443] = 0,3724
1+06 - Fj— — -8,
a—o D
Gy = - 0.3 'Kl_l =-0.53 % 0,4484 / [0,4249 * 0,786 * 0,3724 * Sinf0% 2,443)] = (-2,033)
Kig Epg Eqpsinll.5-6 )
=0
p-D -
LN 0,258 * 1800 / (2 * (16 — 3)) * 1/ (1,05 * 272,7=0,06237

2(s-0) Kq- o]
S g .. &
[Tpumeuanne: npu ~ =+ < 0B pacuére K 3HaKu gl 1 2 MCHSIOT Ha ITPOTHBOIOIOXKHBIC

1- &2

2
[;_+31-32]+\([;_+31-32] +f-93)s,

= 0,4434 So =39,

K;=min{ 0,4177 ,0,4434 } =0,4177
Pacuér B Touke 3:
IpenenbHOE HANPSKEHUE U3THOA.

[7:] = K1 Kg [5] =04177%1,05*272,7= 119,6MIla

Jommyckaemoe oTopHOE yCHIIHE OT HATPY)KEHUS B OKPY)KHOM HaIpaBJICHUH:

[Fl; -

K]_:

- 0,4177 By = B

pu

0215115 D=9 (579 _ 941196+ (1800 * (16 — 33 * (16 — 3)/ (0,4249 * 0,786 * 0.3724= 1,7211CF H

KH 'Klﬁ 'Kl?

2
S = (501 +[S_ﬂ] ~(16-3)* (L + (16 / (16 - 3 = 20,62um
5—r

Pacuém Ne2:
& 1

[MoakaHOM JTUCT PACCMATPUBAIOT KaK YCHUIICHHE CTEHKH cocya. Bo Becex popmynax npuaumarot b = 300mm,
120 ° (2,09%an), s = g+ ¢ = 20,62 + 3 = 23,621m.

E-3.00.00.00PP
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214
max 417 — ! il
T =max{1.7 — 2.1 * 2,094 / 3,142; 0}/ sin(0.5 * 24)9= 0,3464
smill.5-6 )

[TapameTp, onpeaensieMblil pacCTOSTHUEM JI0 THUIIA:

Kiz=

v =283 Di f% =2.83 * 1,2410°/ 1800 * ((23,62 — 3) / 1808} = 0,2086

]
KO3(1)(1)I/IIII/ICHTLI, YYUTBIBAOIUEC BJIUAHUC paCCTOAHUA 1O JHUIIA ( 1 nOACTAaBJIAIOT B pa,unaHax):

08 Jy+6-v

} =min{ 1,0; (0.8 * 0,2088% + 6 * 0,2086) / 2,094 }= 0,7722
& 1

Klj = tt'u.ﬂ{l[l',

& .
KoaddurmreHTsl, yauThIBaIOIINE BIUSHIE YIi1a 0XBaTa OMOPHI (- 1 MOACTABISAIOT B paJuaHax):

1.15-0.1432 -6 )
K= =(1.15 — 0.1432 * 2,094) / sin(0.5 * 2,09= 0,9816

sin(l 56 |)

ITapameTp, onpenensieMplil ITUPUHOM 105ICA OTIOPHI:

Bp =091 =0.91*300/ (1800 * (23,62 - 3fj = 1,417

b
JDs=0)

&
KoaddurreHTs!, yIUTHIBAOIIHE BIUSHIE ITUPHUHBI 1T05ica OTIOPHI (1 MOACTABISAIOT B paHaHax):

FL o
K 0 = mex {E—Smﬁl -, n_zj} = max{e *“7* sin(1,417) / 1,417, 0.25} = 0,25
1
023 K3 -Kqs
LSTR ST
OO1ee oceBoe MeMOpaHHOE HaNpsDKEHUE M3rubda B 00J1aCTH ONOPHOTO y3J1a!

L= =-0.23*0,3464 * 0,7722 / (0,9816 * 0,2:= (-0,2507)

- 4.0

Omp = —— =4*6,87610"/ (3,142 * 1806+ (23,62 — 3)) =1,311MIla
n-D* (s—ch
- 1
Bhoy = - . =-1,311 /(1,05 *272,7 = (-0,004577
21 = —Omx K, Fl ( ) ( )
Boq = & - Em | =[0,258 * 1800 / (4 * (23,62 — 3)) — 1,311] / (1272,7) =0,01584
4-(s-c) Ky o
IIpumeuanue: npu F2; < 0B pacuére K, 3naku % u 3 MEHSIOT Ha TPOTUBOIIOI0KHBIE
1- &2
E,= : =
| | 2 ; - 1,329 ipu Sy = S
§+9'1'9'2 -+ §+9'1'9~2 + —9'3 '9'1
=1,345 ipu Ba =9y

K;=min{ 1,329, 1,345} =1,329
Pacuér B Touke 2:
IIpenenbHOE HANPSKEHUE U3THOa.

[pi]; =K1 Kq-[o] =1,320%1,05*272,7= 380,5MIla

Jommyckaemoe OoTopHOE yCHIIHE OT HATPY>KEHUsSI B OCEBOM HAIIPaBIICHUU:

[F, = 07 [oila /D50 (-0 _7uag05+ (1800 * (23,62 — 3)f * (23,62 — 3) / (0,25 * 0,9816= 4,31110° H
i Ky
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_aFL.
Kq = lep—':':'sﬁ'l =(1 — eM417% cos(1,417)) / 1,417 =0,6795
1

_L&-046, =(1.45 — 0.43 * 2,094) / sin(0.5 * 2,094= 0,6344

sin(0.5 -5 1)

Kig=1- 063 = 1 =1-0.65/(1 + (6 * 0,2086) * [3,142 / (3 * 2,094){? = 0,821
Lol ) 38,

By = D =1/[1+0.6* (1800 /(23,62 — 3Yf*300/1800*2,094] =0,5184
1+06-3 —B
g—c D
8 =- 053 'Kl_l =-0.53 * 0,6795 / [0,6344 * 0,821 * 0,5184 * sinf0* 2,094)] = (-1,54)
Ky Eoyg Ky sinll5-6 )
8 4;=0
pD . . . .
L =0,258 * 1800 / (2 * (23,62 - 3)) * 1/ (1,05 * 2 =0,03933

2(s-0) Kq- o]
B4 . %
[pumeuanue: npu ~ ~ < 0B pacuére K 3HaKu + U " 2 MEHSIOT Ha IPOTHBOIOIOKHBIC

1- &2

2
[;_+31-92]+\’[;_+91-92] +fh-92)s,

=0,5439 By = By

pu
K, =min{ 0,5238, 0,5439 } = 0,5238
Pacuér B Touke 3:
[penenpHOE HANPsKEHHE U3THOA!

[7if = K1 K; [5] =05238+1,05*272,7= 150MIla

I[OHYCKaeMOC OIIOPHOC YCUIINE OT HAarpy>kK€HHUs B OKPYKHOM HaIIPaBJIICHUM !

K=

= 0,5238 By = B

pu

[F); = 0.2 [:]3 fD-G-0 (-0 _ 594450+ (1800 * (23,62 — 3)f * (23,62 — 3) / (0,6344 * 0,821 * 0,518.= 1,98610° H
LS TRLSTR ST

VYcnoBue Npo4YHOCTH!

F <[F] = min{FLy), [Flzpy - [Flapy - Flzga

[F]=1,72110° H

1,67610° H< 1,7211¢° H

3axmodyeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO

Ilposepka ycnogus ycmouuugocmu

DddeKkTUBHOE 0CEBOE YCHIINE OT MECTHBIX MEMOPaHHBIX HAIPSHKCHHIN:

F, =F % {E D ) ‘K3 Ky, =1,67610°*3,142/4 * (1800 / (16 — 3)j* 0,07095 * 0,5401= 5,93610" H
85—

COC}/,H pa60TaeT o BHYTPECHHUM JaBJICHUCM, ITIPU IPOBEPKE yCTOfI‘IPIBOCTH MNpUHUMAIOT p:0

2
YcnoBue yCTOMUMBOCTH: H + F_* + i + [E] <1

(] [F] [y \[C]
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1
M JFe M [EJ =0/ 0,2495 + 5,936.0° / 1,86810" + 6,87610° / 8,5531(F + (1,0021C° / 4,2821¢° ? = 0,01176

[p] [F] Mlpe Q]

0,01176<1.0
3akiroueHue: Y c10BUe YCTOWYMBOCTH BHIIOJTHEHO

Wzm) Jlucr Ne nokym. Ionmn. JHara
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IHTyuep MH DN80OO

UcxopHble faHHbIe
DeMeHT: Itynep MH DN80O

VYcnoBHoe o6o3nadenue (Metka) — Irynep MH
OneMeHT, HeCyIUi ITyLep: Obeuaiika HUIMHIPUYECKAS
Twum anemenra, Hecyniero wtynep: OOedaiika MUIMHIPUYECKAs

Tumn mryuepa: [Tpoxomsmuii 6e3 yKperuieHus

Marepuan HecyIero 3JieMeHTa:

TonurHa CTEHKK HECYLIETO dJIEMEHTA, S:

CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C:
Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

Cymma npubaBoOK K TONIIWHE CTCHKH MITYyHepa (BKI0Yas KOPPO3Hio), Cy

Juuna mryrepa, li:

CwMmemienue mrynepa, Ly: 3440mm
VYrou nmoBopora mryiepa, 9: 0°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 Mm

IIpubaBka Ha KOPPO3HIO, Csy: O MM
PacuérHble mapaMeTpsl pa3MeIIeHHs ITyepa:
Bimxaiimuii mryuep

09rac
16 mm
3Mm
o9rac
800mm
16 Mmm

3 MM

1905mMm

Wzm) Jlucr Ne nokym. Ionmn. JHara
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HazBanue mryuepa: rynep T1, T2, LT3 DN50

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUEPa: B 400 mm

VYron f3: 180 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

o =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =1800mm
Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 70 °C

PacuérHoe BHYTpeHHee n30bpITouHOE naBienue, P: 0,07000 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 31emenma, Hecyuiezo winmyuep
Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmneparype T = 70 °C paboune yciaoBus):

[o]= 184MIla
Momyab MpoaosIpHO# yrpyroctu npu temmeparype 70 °C:

E= 1,9410° MIla

Ceolicmea mamepuana wimyuepa
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 70 °C pabouue yciaoBus):

[0] 1= 184 Mlla
Monyns npomoiibHO# yrpyrocty mipu remneparype 70 °C:

E;= 1,9410° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,07000 * (800 + 2 * 3) / (2 * 184 * 1 — 0,0700(= 0,1533mm
2ooh g -p
JlomyckaeMoe naBieHue ISl maTpyoka mrymepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

5,841MI1a = 0,07000 MI1a
3axiroyeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJTHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:

= 2*184*1*(16—3)/ (800 + 16 + 3)=5,841MIla
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Dy =D =1800mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 0,3425mm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
tp =d+4-C; =800+2*3 = 806mMm

PacuéTHpIi TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:

dy =2 [SS—G— D,E] : ,IEP (s—c) =2*((16—3)/0,3425—0.8) * (1800 * (16 — ¥)) = 1,13710" mm
T

T.x. qo < @y - PacueT yKpemieHHsl OAMHOYHOT0 OTBEPCTHSI OT AeiiCTBUS BHYTPEHHEr0 H30bITOYHOI0 TaBJIEHHUS MPO-

BOJAUTH He Tpedyercs

YciaoBue B3aMMHOT0 BIMSIHUSA mTyuepos
Ecimu PACCTOSAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OKaNIIIX LITYLEPOB YAOBJIICTBOPSCT YCIOBUIO!

b> D) (s-cr+ D} (s-) =(800* (16 -3+ (1800 * (16 - 3" = 305,9wm

YcioBue BBIMOJHEHO - OTBepCTI/Ie CYHUTACTCHA OJUMHOYHBIM

Pac4yéT Ha NpO4YHOCTb OT BO3AEUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

PamuanbHas narpyska, Fr:  8684H
Oxpyxuoit MomeHT, Mc: OHwMm
IIpononeuerii Moment, M : O Hwm
Kpyrsmmii moment, My: OHwM
Caurosas Harpyska, Fc: O H
CnasuroBast Harpy3ka, F: O H
DKBUBAJCHTHAS TOJIIIMHA 00€UaliKH OKOJIO MITyIIepa:
§, =8-¢ =16-3 = 13Mm

Cpennnit nuamerp oOeyaiik y OTBEpCTHSI:
D, =D +54C =1800 +16 +3 = 1819mm
Cpennwuii TuameTp MmTylepa:

d, =d+s) +c, =800 +16+3 = 819Mm

d.
A, =——— =-819/(1819* 13)? = 5,326
¢ "5
PaCCTOﬂHI/[e OT Kpas mTyuepa 10 BO3MOKHOTI'O KOHIECHTPATOpa Hanpﬂ)l(eHHﬁZ
b, = 400mm
Cpennuii paguyc o0eualiki y OTBEPCTHS !

Jluct
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R, -Dc

. =1819/2 = 909,5mMm

IIpoyHoCTh OT AEHCTBUS ABIICHHUS !

B

]

Vcnosue npounoctu: Fp =1

F =

P =|0,07000/ 1,277|= 0,05482

0,05482< 1.0.YcnoBue NPOYHOCTH BBIIIOJHEHO
OceBoe pacTsruBarolee yCHUIINE, ICHCTBYOIICE Ha IITYIED:

F =—F = =(
R 8084 8684)H

Ay = —— =819/ (1819 * (16 — 3f? = 5,326

2 3 4 =0,6007 + 0,952 * 5,326 + 0,005196 * 5,326 (-0,001406) * 5,328+ 0 * _
Co=agtapA +ayh “+ag A +a, A" 536 = 5,606
JloryckaeMoe 0CeBO€E YCHIIME Ha IITYLEP IPH OTCYTCTBUU HaKIaaHoro kojipua(A. = 5,326):

[F=]= [.3] (s- .:jﬂ ~max {1 81} =184 * (16 - 3 * max{5,606; 1.81} = 1,74310° H

IIpo4HOCTB OT AEHUCTBHS OCEBOM HATPY3KU!

=|(-8684) / 1,74310° | = 0,04982

Vcenosue npounocti: Py £1

0,04982< 1.0.YcnoBue NPOYHOCTH BBIIIOJHEHO

OKpy’XKHOU MPUBEICHHBIH MOMEHT, JISUCTBYIOIINIA HA IITYIEP:
M, =M +F -1, =0+0*1905 =0H ™

TIpononbHbIN TPUBEECHHBIN MOMEHT, IEUCTBYIOIINI Ha IITyLEP:

«
= =

5 M, =My +F -1 =0+0 1905 OH
= M

= _ 2 3 4 =4,526 +0,06402 * 5,326 + 0,1589 * 5,326 (-0,02142) * 5,326+ 0,001035 _

g Cj—ﬂﬂ+ﬂl'1c+ﬂj'lc +ﬂ.3'1c +ﬂ.4'1c *5‘3261 _61971
E{ JlonyckaeMblii M3rubaromuii MOMEHT, AEHCTBYONIMI HA MITYIEP B INIOCKOCTH, MEPIEHIANKYISIPHOM K OCH cocy/a, TIpU

= OTCYTCTBUH HaKJIagHOTO Koibla (A; = 5,326):

d

= b1, ]=[a] (s-)* -T‘-max{cg;al.g} =184 * (16 — 3§ * 819 / 4 * max{6,971; 4.9)= 4,43810° H m

1]

>

= 2 3 4

= Cy=ag+a; A, +a, A “+a;- A +a, A7 =30,13

A JonyckaeMblii M3rubaromuii MOMEHT, AEHCTBYONIMI HA MITYIEP B INIOCKOCTH, MEPIECHIANKYISIPHOM K OCH cocy/aa, TIpU

E OTCYTCTBUH HakJIaaHoro koibna (A¢ = 5,326):

% [ ]— . - 2 . dc . . = * — * * . =

~ M, |= [.3] {5 g] - maz{C;, 4,9} 184 * (16 — 3§ * 819 / 4 * max{30,13; 4.9}= 1,9181C° Hm

T .

= TIpOYHOCTP OT ACHCTBHUS U3THOAIOIIMX MOMCHTOB!

s

2
3 IR A
M By = Ed + bl =((0/4,43810°)2+ (0/1,91810° )2 = 0
I, M,

g

s VYcnoBue Ipo4HOCTH: T, £1

i 0 < 1.0.YcnoBue NpoYHOCTH BBITIOJTHEHO

2 TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

E

= 2

= Fo _ % 2 =([max( |0,05482 / 1 + (-0,04982)|; |(-0,04982)0,05482 / 1 - 0.2 * (- =

ma | |t ®g Pafp 502 ||+ By 004082) 07 )2 0,06478
- L4 4

=

gl =

|2

< g Juct
e E-3.00.00.000P 56
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Ecmu F, < 0,10 3HaK ©, MeHs€TCS Ha NPOTUBOIOIOKHBIH.

VcioBHe NPOYHOCTH: || max [ : |-:I:'E |;

&
L +@,
Cy

=l
029,
Ty

2
2 2
+&4 =1
0,06478< 1.0.VYcinoBre MPOYHOCTH BHITIOJIHEHO
MakcuMaIbHBIE TPOIONBHbIEC PACTATHBAIONIHIE HATIPSDKEHUS B IITYIEPE:

. 4. M2 4112 =0,07000 * (800 + 16) / (4 * (16 — 3)) + 4 * {Or 092/ _
- (443 + S S Fy (3,142 * (800 + 16} (16— 3)) + 0/ (3,142 * (800 + 16)] oo
dlsy-c.) mofdrs) (sy-cs) ald+s)ls-c) *(16-3) : a

Ecmu F, co3naer cxxnmaroiee HarpspKeHHe, €€ CIeayeT MPHHATh paBHOW HYJIIO.

Venosue npounoctn: o4 < [5)
1,098MIla < 184MIla. YcioBue nIpOYHOCTH BBITIOIHECHO

|F'| M}% + M'f* IFz | 2112

W N =0/5,841 + (G + 092/ 1,2161C° + |(-8684)| / 4,69810° = 0.001848

Bl° M ]

Ecnu F, pactsrusaiomas IpoaoibHas CUia, a P —BHYTpeHHee M30BITOYHOE JaBlieHne, To F, 1 P cieayeT IpUHAT paBHbI-
MH HYJIIO.

VYcaoBue ycTOHUMBOCTH IITYIIEPA: |p| + '-'Mi +M>2* + IF::I <10
B[l M CFT

0,001848 1.0.YcioBue ycTONYMBOCTH BBITIOIHEHO
PacuéT B pacuéTHBIX ycJI0BUAX (HAPYKHOE TaBJIeHHE)

YcinoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 180 °C

PacuérHoe Hapy)HOe M30bITOUHOE AaBiacHue, P: 0,15 MIla
PacuéT ykpenneHusa otBepctusa no NOCT P 52857.3-2007

Ceolicmea mamepuana 31emenma, Hecyuiezo winmyuep
Honyckaemble Hanpsokenus 111 Marepuana 09 2C npu temneparype T = 180 °C pacuérHble ycioBus (Hapy»KHOE JaBiie-
HuE)):
[o]= 167MIla
Moxyab mpoaoapHO# yrpyrocty npu temmeparype 180 °C:

E= 1,8310° MIla

Ceolicmea mamepuana wimyuyepa
Honyckaemblie Hanpspxerus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBus (Hapy»KHOE qaBie-
HuEe)):
[0];= 167MIIa
Moayab NpoaoIpHO# yrpyrocty mpu temmeparype 180 °C:

E;= 1,8310° MIla
PaC‘IéTHaH TOJIIMHA CTCHKU mTyuepa:

p-l{d+2-c¥l

=0,15* (800 + 2 *3) / (2 * 167 — 0,15)= 0,3621mMm
2 zh-np

S]P=

I[OHYCKaeMOC HApYKHOC JAaBJICHUEC U3 YCIOBUS IIPOYHOCTH:

) d d
By=minsl 0, 945 — | ————— L = min{1.0, 9.45 * 800/ 1905 * (800 / (100 * (16 )Bf} =1
1 Y100 (5 - co)

Jomyckaemoe Hapy>KHOE AaBJICHHE I MaTpyOKa MITyepa U3 yCIOBHS yCTOWIHMBOCTH.

Jluct
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021078, 4 [100 (s;-¢,)
[¥]. = 1-—-[ —

24
3 i| = 20.8*10°*1,831C°* 800/ (2,4 * 1 * 1905) * (100 * (16 — 3) / 8069 =2,242MIIa

ﬂOHyCKaCMOC Hapy>XHOC TaBJIICHUEC JJIA HaTPY6Ka HITyHepa U3 yCJI0BUs IPOYHOCTH.

_ 2ol s -
d+(sy-c.)

[(#]n

2* 167 * (16 — 3) / (800 + 16 - 3=5,341MIIa

5,341/ (1 + (5,341 /2,243)? =2 ,067MIla

2,067MIIa = 0,15 MIIa
3axmrodeHue: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO
PacuérHplii AmaMeTp MUIUHAPUIECKONH 00eHaiiKu:

Dp =D =1800mm
PacuérHpiit JAUaAMETP OTBCPCTU (OCL mTynepa coBnaaacT ¢ HOpMaJblo K MOBEPXHOCTU B LICHTPE OTBepCTI/Iﬂ):
d, =d+2-c, =800+2*3 = 806mMm

PacuérHas [uyinHa BHELIHEH YacTH IITylepa;

lp =m_1'n[11; 1,25 \I.f(dJ,;g..:sj.(sl_.;sj] = min{ 1905; 1.25 * ((800 + 2 * 3) * (16 — 3)f} = 128mm

OtHoueHus JOIMYyCKaeMbIX Hanpsmceﬂnﬁ:
= I BHEIIHEH YacTu mrynepa:

T = m:in{l,[l; %} =min{1.0, 167 / 167}= 1

PacuérHas nnvHa BHyTpeHHEN 4acTH IITyLepa:

13p=min{13; D.5-1f(c1+2-csj-(sg—cs—cslj] =min{ 0; 0.5* (800 +2*3) * (16 -3~ 0} = Omm

«
g [TuprHa 30HBI YKPEIUICHUS:
=6
= = - - = * /2 —
3 Ly =Dy -[s- ¢ =(1800* (16 - 3" = 153mm
=] PaccrosiHue OT Hapy:KHON MOBEPXHOCTH IITYIIEPa J0 OJMKAMIIEro HECYIIEro KOHCTPYKTUBHOTO 3eMenTa (J{Hurie smiunm-
= THYECKOE MPABOE):
= L, = 3084
- PacuérHas mmprHa 30HBI YKpEIJICHUS:
=
=4 1. =L, =153mm
= P 0
S PacuérHblii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJIHATEIBHOTO YKPETIIICHS:
é gy =04 ,[Dp (s—C) =04+(1800* (16 -3} = 61,19mm
%
g 1+]-11:- sy =) K1+l sz Ka Hlap - (ss—c—ea)xa
= v " lp fs-¢)
= = it 9L,
< -d d+2.¢, 1
K 14052 P LK, B 2
Lp T lp
s =min{1;[1+ (128 * (16 -3)*1+0*16*0+ 0 (0 —2*3) * 1)/ (153 * (16 — 3))] / [1 + 0.5 (806 — 61,19) / 153 + 1 * (800 + 2 * 3) / 1800 24 /
cg[ 153] = 0,4821}
i =0,4821
Q
=
=
3 Al 2Ky (- 9-[s] L 150
L A e =2*1*(16 - 3)* 167 *0,4821 /[1800 + (16 — 3)0,4821] =1, MIT
= D, + (S_ cj- v ( ) [ ( ) ] a
- Jomyckaemoe Hapy>KHOE JaBJICHHE:
=
] <
s
< g Juct
2| 3 E-3.00.00.00(PP 63
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ol

[[F]p T =1,159/ (1 + (1,159 / 0,1728)"> = 0,1705MIIa
+

[l

rie [P]e — momyckaemoe HapyKHOE JaBJICHHE B MPEeiIaX yIPYrocTH Ui 3JEMEHTa, HECYNIETo mTyiep (CM. pacuér aie-
MmenTa “Obeuaiika HuIMHAPHUYECKas”)

YciaoBre B3aHMHOI0 BIUSITHHASA mTyuepon
Ecimu PACCTOSAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OMKANIIIX LITYLEPOB YAOBJIICTBOPSCT YCIOBUIO!

b>fDy (s-e1+ /Dy -(s-) =(1800* (16 -3+ (1800 * (16 - 3" = 305,9n
YciioBue BBINIOJIHEHO - OTBepCTMe CUHUTAETCA OAUHOYHBIM
Honyckaemoe nasnenre [p] = 0,1705MIIa

0,1705MTIla = 0,15 MIIa
3akroueHue: Y CJ10BUE MPOYHOCTH H YCTONYHBOCTH BBINOJHEHO

Pacuér B ycroBusx ucnbiTanuii (I'mapoucnbiTanus)

YcioBust HATPYKEHUS PU UCHBITAHUAX:
Pacuérnas Temneparypa, 1. 20 °C
PacuérHoe BHyTpeHHee n30pITOuHOE AaBienue, P: 0,2402 MIla

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuie2o uimyyep

Honyckaemsle Hanpsokenus s Marepuana 09 2C npu temmeparype T = 20 °C ¢cioBusi THAPOUCIBITAHMIA);

[0]%°= N* Rejac/ Ny = 1*300/1,1=272,7MIIa

g Monynes npogoiisHO# yrpyrocty npu remneparype 20 °C:

=i

= E= 1,9910° MIla

[¥a}

=

= Ceoiicmea mamepuana wumyuepa

é Jonyckaemsle Hanpsokerus 11 Marepuana 09 2C npu temmeparype T = 20 °C ¢cioBusi THAPOUCIBITAHMIA);
[0]= N* Repc/ My = 1300/ 11 = 272,7MTTa

S Momyab MpoaosIpHO# yrpyrocty npu temmeparype 20 °C:

= E,= 1,9910° MIla

< PacuérHas TOJIMHA CTEHKH IITYIEpa:

T B '(d +2-c 5:]

=~ = =0,2402 * (800 + 2 * 3) / (2 * 272,7 * 1 — 0,2402= 0,355MmMm

ol 2 = . ':Pl B p

= Jonyckaemoe naBieHue Ui narpyoOka mryepa:

m

o= 2. (o] wq-(sy-c

= [p]= o119 (o1 05 = 2%272,7*1* (16— 3)/ (800 + 16 + 3=8,658MIIa

5 d+s +o,

oa 8,658MIIa > 0,2402 MIla
3axmoueHne: Y cJ0BHE MPOYHOCTH H YCTOMYMBOCTH BBINOJTHEHO

s PacuérHplii AmaMeTp MUIUHAPHUIECKONH 00eIaiiKku:

[a~]

; Dli' =D =1800mm

2 PacuérHas TOJIIMHA CTEHKH HECYIIETO 3JIEMEHTa B MECTE PACIIONIOKEHHUS IITYIIEPa:

E{ s, = 0,792%m

é PacuérHelii mrameTtp oTBepCcTHs (OCh IITYIIEpa COBIMAIAET C HOPMAJIBIO K MOBEPXHOCTH B IIEHTPE OTBEPCTHA):
d, =d+2 ., =800+2*3 = 806mm

=

°|2

% g Jluct
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PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

S—C

dy =2 - 0.2]|- ,IEP (z— 1l =2*((16 —3)/0,7929 — 0.8) * (1800 * (16 — 5j) = 477 1mm

s
T.x. qo < @y - PacueT yKpernieHHsI OAMHOYHOI0 OTBEPCTHSI OT AeiiCTBUS BHYTPEHHEr0 H30bITOYHOI0 TaBJIECHHUS MPO-
BOJAUTH He Tpedyercs

YcioBue B3aMMHOT0 BIMSIHUSA mTyuepos
Ecmu PaCCTOAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OMKaNIIX IITYLEPOB YAOBJIICTBOPSCT YCIOBUIO!

bo fD (s-ci+JD) (s-) =(1800* (16 -3+ (1800 * (16 - 3* = 305,9um

YcioBue BBIMOJHEHO - OTBepCTI/Ie CYHUTACTCHA OJUHOYHBIM

Jluct

E-3.00.00.00(PP =0
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Hrynep Al, A2 DN700

UcxopHble faHHbIe
DeMeHT: Itynep Al, A2 DN700

VYcnoBHoe o603nadenne (Metka) — Iryrep A2
OneMeHT, HeCyIUi ITyLep: Obeuaiika HUIMHIPUYECKAS
Twum anemenra, Hecyniero wtynep: OOedaiika MUIMHIPUYECKAs

Tumn mryuepa: [Tpoxomsmuii 6e3 yKperuieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
TounuHa CTEHKH HECYILETO 3IEMEHTa, S! 16 Mmm
Cymma nprubaBOK K CTEHKE HECYIIEro 3JIEMEHTa, C: 3MMm
Martepuan mrymepa. o9arac
BHyTpennuii tuameTp mrynepa, d: 692mm
TonmuHa CTEeHKH WITyLEpa, S 16 Mmm
Cymma npubaBoOK K TONIIWHE CTCHKH MITYyHepa (BKI0Yas KOPPO3Hio), Cy 3 um
Juuna mryrepa, li: 1940Mm

CwMmemienue mrynepa, Ly: 5740Mm
VYrou nmoBopora mryiepa, 9: 0°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 Mm

IIpubaBka Ha KOPPO3HIO, Csy: O MM
PacuérHble mapaMeTpsl pa3MeIIeHHs ITyepa:
Bimxaiimuii mryuep

E-3.00.00.00PP
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Hazpanue mrynepa: MTynep 13 DN150

PaccrosHue 1o cTeHKkH Omuxkainiero mryuepa, b:
a YUEPE, V- 554 Mm

VYrox f3: 0°
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

o =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =1800mm
Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 70 °C

PacuérHoe BHYTpeHHee n30bpITouHOE naBienue, P: 0,07000 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuyeco wimyyep

Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmneparype T = 70 °C paboune yciaoBus):

[o]= 184MIla
Momyab MpoaosIpHO# yrpyroctu npu temmeparype 70 °C:

E= 1,9410° MIla

Ceoiicmea mamepuana wimyuyepa

Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 70 °C pabouue yciaoBus):

[0] 1= 184 Mlla
Monyns npomoiibHO# yrpyrocty mipu remneparype 70 °C:

E;= 1,9410° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEpPA:
B -Iid +2- cs:l
= =0,07000 * (692 + 2 * 3) / (2 * 184 * 1 — 0,0700(= 0,1328um
2ooh g -p
JlomyckaeMoe naBieHue ISl maTpyoka mrymepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

6,729MIla = 0,07000 MIla
3axiroyeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJTHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 0O0eHalKku:

= 2*184*1*(16—3)/ (692 + 16 + 3)=6,729MIIa

E-3.00.00.00PP
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Dy =D =1800mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 0,3425mm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
tp =d+d-C; =692+2*3 = 698mm

PacuéTHpIi TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:

F— G

dy =2 " el ,IEP (s—c) =2*((16—3)/0,3425—0.8) * (1800 * (16 — ¥)) = 1,13710" mm

T
T.x. qo < @y - PacueT yKpemieHHsl OAMHOYHOT0 OTBEPCTHSI OT AeiiCTBUS BHYTPEHHEr0 H30bITOYHOI0 TaBJIEHHUS MPO-
BOJAUTH He Tpedyercs

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

Iip =m_1'n[11; 1.25 \,l’l;d+ 2-:::5)-[51—.:5)] = min{ 1940; 1.25 * (692 + 2 * 3) * (16 — 3} = 119,1mm

OTHOIIEHHS TOTTyCKAEMBIX HAIIPSKEHHH:
- JUTA BHEIITHEH 9acTH mTyIepa:

1= mjn{l,lil; L['j—]lﬂr =min{1.0, 184 / 184}= 1
[

PacuérHas [uiMHa BHYTPEHHEH 4acTH IITYyLepa:

13p=mjn{13-, D.S-J{dﬂ-csj-(srcs-cﬂj] =min{ 0; 0.5* (692 +2*3) * (16 -3 - 0)f} = Omm

IMuprHa 30HBI yKPEIUICHUS !

Lp= -"Dp' g— cj = (1800 * (16 — 3)}? = 153MmMm

PaccTosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I11nIn-
THYECKOE JIEBOE):

s Ly = 878mm
& PacuérHas mwmpuHa 30HbI YKPEIUICHHUS:
=
§ 11:' =L, =153mum
E[ PacuérHblil TuaMeTp OTBEPCTHS, HE TPEOYIOUIETO JOMOTHUTEIEHOTO YKPCIUICHUS:
o
= o =04-JD) -(5—c) =04 (1800*(16-3)* = 61,19mm
8
Ef 1+11p (e =)+ lap o sg o xa +lsp (53 -0 — '351)'13
S _ 1 -(s— cj
& WV =1in4l; 3 123 7
- +2-r
= 105 P LK, s &
- Ip Dp @ g
<
p =min{l; [L + (119,1* (16 —3)*1+0*0* 0 + 0 (16 —3—0) * 1) / (153 * (16 — 3))] / [L + 0.5(698 — 61,19) / 153 + 1 * (692 + 2 * 3) / 18001*/ 1
E *119,1/153]= 0,5256}
S =0,5256
I~
™
m
2K (s-0c) -q:u-[nj]
[p]P = W =2%1%(16-3)*1*184 *0,5256 / [1800 + (16 3) * 0,5256] = 1,392MIIa
s Dp+ (s-c)-¥
=
E YciaoBue B3aMMHOI0 BJIMSIHUS IUTYIEPOB
2 Ecnu paccrosiare Mexy Hapy>KHBIMHU MMOBEPXHOCTSIMH ONIDKANIINX IITYIIEPOB yIOBICTBOPSICT YCIOBUIO:
=
= g m
= b JDP (s-c)+ »po “(s-¢) =(1800* (16 - 3))”+ (1800 * (16 - 3))* = 305,9mm
YciaoBue He BBINOJIHEHO, TPedyeTcsl pacyéT yKpenJieHHuil ¢ y4eTOM B3aMMHOT0 BJIUSTHUSA OTBEPCTHI.
A<
2|2
% g Jluct
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=l+cn:|sg|3

K, = [1+co0)]/2 =1

Mo e g+ sh g Gy (s el - e Jug I (- e RG] Rf I (-l el
bs-)

dr+w ' o flr . s -,1#
I %]+Kl[d+2 0ogl 1p+|:1 +2cf g I

Wy =minql,

I-C3[IZI.E+

T e e Nl S S ol

Dp p] b Ds @] b

=min{l; (1 +[(119,1*(16—-3)*1+0*0*040* (16— 3— 0)*1+  42,34*(12—45D,9158+0*0*0+0* (12— 4,5— 0)*0,8B) /
(254 * (16 —3))]) / ( 1* (0.8 + (698 + 153) / (2254) + 1*[(692+2*3)/1800*1/1*19,1/254 + [(144+2*4,5)/1800*1/ 142,34/
2541 ))=0,5828}

=0,5828

o], - 2K, (-0 9]
05-[Dg +D5 ]+ (s-c)- ¥,

Honyckaemoe masnenre [p] = min{ 1,392; 1,543MIla

1,392MIIa = 0,07000 MIIa

3axmouenne; YCJa0BHE NPOYHOCTH H YCTOHYMBOCTH BBHINOJIHEHO

ITnomaaes, HeoOX0MMMast IS YKPEIJIEHUS OTBEPCTHS:

Ay =058, - dy) 5, =057 (698 - 61,19) * 0,3425= 0,10910° w?

Pacnonaraemas JI01IaAb YKPEIUICHUS OTBEPCTHUS.

‘W] =2*1*(16-3)*1*184/[0.5* (1800 + 1800% (16 — 3) * 0,5828] * 0,5828= 1,543MIla

Ay =1y -{sl—s];,— cs]-11+13.1:,-53 '12"'131:.":53—'35—'351)'13"'11:. -{s— fp — c]
=119,1*(16-0,1328-3)*1+0*0*0+0* @—3—0) * 1 + 153 * (16 —-0,3425 — 3)

=0,0034684°
A, =0,10910° m?< 0,003468v°

« .
= 3axmoueHne: Y cJI0BHEe MPOYHOCTH BbIMOJTHEHO
=i
= . -
A Pac4yéT Ha NnpoO4YHOCTb OT BO3AEeUCTBUA BHELUHUX Harpy3ok no FOCT P
= 52857.3-2007
S
=
=
1]
>
=
%
B
=
~
%
m
=
S
s
2]
™
A PaguanbHas Harpyska, Fr:  7131H
o OxpyxHoit MomeHT, Mc:  OHwMm
[
fg[ Ipononeuerit Moment, M : 0 Hwm
S
2 Kpyrsimuii moment, Mr: 0 Hwm
E[ CnasuroBast Harpy3ka, Fe:. 0 H
é CnasuroBast Harpy3ka, F: O H
DKBUBAJICHTHASI TONIIMHA 00eUafiKK OKOJIO HITYIepa;
=
Elw
< g Jucr
£| % E-3.00.00.00(PP -
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g, =8-¢ =16-3 = 13mm

Cpennuii tuameTp 00eYaiKu Y OTBEPCTHS:

Dy =Dy +8+C =1800 +16 +3 = 1819mm

CpenHuil quaMeTp mTynepa:

d. =d+s5;+c, =692 +16+3 =711mm

i
A =———— =711/(1819* 13} = 4,624

e 5
PaccrosiHue oT Kpasi LITynepa 10 BO3MOXXHOTO KOHIIEHTPATOpA HAMPSHKEHHU I
b, = 254mm
Cpennuii pagnyc o0edaliku y OTBEPCTHS .

D,

R, = - =1819/2 = 909,5mm

IIpoyHoCTh OT AEHCTBUS aBIICHHUS:

=|0,07000 / 1,392|= 0,05030

Venosue npounoctu: Fp =1

0,05030< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
OceBoe pacTsruBarolee yCHUINe, JCHCTBYOIICE Ha ITYIEP:

F =-F . =
R 713t 713DH
e = —— =711/ (1819 * (16 — 3f = 4,624

5 3 4 =0,6007 + 0,952 * 4,624 + 0,005196 * 4,624 (-0,001406) * 4,624+ 0 * _
Co=ap+ap-d, +ag- A “4+ap A T+a, d 4,624 =4,974

«
5[ JloryckaeMoe 0CeBO€E YCHIIME Ha IITYLEP IPH OTCYTCTBUHU HAKIAAHOrO Kojbua(A. = 4,624):
= [F.]=[5] (s- c)* max{C,;1.81} =184* (16 -3]* max{4,974; 1.81}= 1,54710° H
[¥a}
2 IIpo4HOCTB OT AEHUCTBHS OCEBOM HATPY3KU!
=)
5 F,
= = =|(-7131) / 1,54710°| = 0,04610
[F,
L§ Ycnosue npounoctn: . £1
S 0,04610< 1.0.YcnoBue NPOYHOCTH BBIIIOJHEHO
S OKpy’XKHOU MPUBEICHHBIA MOMEHT, JICUCTBYIOIINIA HA IITYIEP:
B
E M, =II_+F_-1; =0+0*1940 =0H ™M
IIpononbHeINA NpUBEACHHBIH MOMEHT, AEUCTBYIOUINN Ha ITYLEP:

= -
& My =My +Fp -1 =0 + 0 * 1940 OH
jas] M
S

" _ 2 3 4 =4,526 + 0,06402 * 4,624 + 0,1589 * 4,624 (-0,02142) * 4,624+ 0,001035 _
§ Cj—ﬂﬂ+ﬂl'1c+ﬂj'lc +ﬂ.3'1c +ﬂ.4'1c *4,6244 —6,575
m JonyckaeMblii M3rudaronyii MOMEHT, ASHCTBYIOLIMI Ha IITYLEP B INIOCKOCTH, IIEPIECHINKYIISIPHOM K OCH cocya, IpU

OTCYTCTBUH HaKJIaaHOro koibua (A. = 4,624):

g 2 d': * * * —
S v, ]=[a] - .T.max{cz; 4.0} =184 * (16 — 3§ * 711 / 4 * max{6,575; 4.9)= 3,63410" Hm
S
e Cy= ¥) A ey fa, ot =26,93
= z=agtap A Ay T bAoA T Ay A *
= Jonyckaemblii M3rudaronuii MOMEHT, ASHCTBYIOLIMI Ha IITYLEP B INIOCKOCTH, IEPIEHINKYIISIPHOM K OCH cocya, IpH
= OTCYTCTBUH HakJIaaHoro koibia (A. = 4,624):
=
°| 2
< g Jluct
e E-3.00.00.00(PP 5
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[My]=[,j]. - c)? -dT‘-max{C3;4.9} =184 * (16 — 3§ * 711/ 4 * max{26,93; 4.9}= 1,48910° H m

IIpoYHOCTH OT MEHCTBUS U3THOAIOIINX MOMEHTOB:

2 2
Py = [M" J +[ My J =((0/3,63410"* + (0/1,48910°))*2 = 0

B ]) "oy

VYcnoBue NpoYHOCTH: Py =1

0 < 1.0.YcnoBue NpoOYHOCTH BBITIOJHEHO
TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

&
tax z +F .,
Cyq

x|

>

+25 ,04610)| )f+0? )12 0,05952

2
]] +d3 <1
T ® =
0,05952< 1.0.VYcinoBre MPOYHOCTH BHITIOJIHEHO
MakcumanbHbie TPOI0IbHBIC PACTATUBAIOIINE HAMIPSHKEHHS B IITYIEPE:

2
':I:'_P_ 03 D] =([max( |0,05030 / 1 + (-0,04610)[; |(-0,04610)0,05030 / 1 — 0.2 * (- =

Ecmu F, < 0,10 3HaK @, MEHAETCS HA MPOTHUBOIIOJIOKHBIH.

>

YcnoBue NpoyHOCTH: hix [

&
|
Cy

=l
o l—-02%
4

-I,:d+s) "'1'\I'U'12+I'u'12 F =0,07000 * (692 + 16) / (4 * (16 — 3)) + 4 * {Or 092 _
== P Lo+ = LA z /(3,142 * (692 + 162 * (16 — 3)) + 0/ (3,142 * (692 + 0.953 1M1
405 -c.) mldes)? (5-c) @ ldts)ly-c) 16)*16-3) : a

Ecimu FZ CO34aCT CXKUMAIOLICC HAIPAKCHUE, €€ CICAYCT IIPUHATH paBHOﬁ HYJIIO.

Venosue npounoctr: o < [5)
0,9531MI1a < 184MIla. YciioBre IPOYHOCTH BBITIOJIHECHO

2
|P| + My FF | =0/6,729 + (G + 092/ 9,13610° + |(-7131)| / 3,558.0° = 0,002004

«
5 [l
= Ecnu F, pactsaruBaroias mpooibHast CHila, a P —BHYTpEeHHee n30BITOUHOE JaBicHue, TO F, u P clemayer mpuHATH paBHbI-
) MU HYJIIO.
S
= 2
g[ . +I'u'I IF I
= VcnoBre yeTONIHBOCTH IITYIIEPA! <11
= 0,002004< 1.0.¥YcnoBue yCToﬁqHBocm BBITIOJIHEHO
=
g Pacuyér B pacuéTHBIX yCJI0BHAX (HAPYy:KHOE AaBJICHHE)
2 :
= YcnoBus HATPYKEHUS !
S Pacuérnas temneparypa, 1. 180 °C
g PacuérHoe Hapy)xHOE M30bITOUHOE AaBicHue, P: 0,15 MIla
S
§ PacuéT ykpenneHusa orBepctusa no NOCT P 52857.3-2007
m
Ceoiicmea mamepuana 3nemenma, Hecyuye2o wimyuyep

§ Honyckaemble Hanpsokenus 11 Marepuana 09 2C npu temneparype T = 180 °C pacuérHble ycioBus (Hapy»KHOE JaBiie-
N HHE)):
=
3 [0]= 167MIIa
E[ Monyns npopoiibHO# yripyrocty ipu temmneparype 180 °C:
= E= 1,8310° Mlla
= Ceolicmea mamepuana wimyuepa

<
Elw
< g Jucr
e E-3.00.00.000P 76
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Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 180 °C pacuéthbie ycnoBusi (Hapy»XHOE qaBie-
HuEe)):

[0];= 167MIIa
Moayab MpoaoIpHO# yrpyrocty mpu temmeparype 180 °C:

E;= 1,8310° MIlla
PacuérHas TONIIMHA CTEHKH LITYIEPA:
iR I;d +2- ':s:l

=0,15* (692 + 2 *3) / (2 * 167 — 0,15)= 0,3136MM
2 zh-np

S]P=

I[OHYCKaeMOC HApYKHOC JABJICHUEC U3 YCIOBUS IIPOYHOCTH:

) d d
By=minsl 0, 945 — | ————— L = min{1.0, 9.45* 692/ 1940 * (692 / (100 * (16 )Bf} =1
1, V100 (g - o)

Jomyckaemoe Hapy>KHOE AaBJICHHE I MaTpyOKa MITyepa U3 yCIOBHS yCTOWIHMBOCTH.

021078, 4 [100 (z,-¢c,)
[p]. = 1-—-[ —

Do - Hl 11 d
I[OHYCKaeMOC Hapy>XKHOC NaBJICHUC IJIA nany6Ka Tyuepa u3 yCaoBUs NPOYHOCTHU:

[¢] ) Rl ) = 2%167*(16—3)/ (692 + 16 - 3=6,159
u EFYE— (16 —3) /(692 + 16 - 3=6,159MIIa

25
} = 20.8*10°*1,8310°* 692/ (2,4 * 1 * 1940) * (100 * (16 — 3) / 6929 =2,737MIla

[Pl

[r] =
6,159/ (1 + (6,159 /2,73%}? =2 ,501MIla

2,501MTIla = 0,15 MIIa
3axiro4yeHue. Y cJI0BHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJIHEHO
PacuéTHpIi TMaMeTp HWINHIPUYECKON 00eHalKu:

D =D =1800mm
PacuérHpiit JAUaAMETP OTBCPCTU (OCL mTynepa coBnaaacT ¢ HOpMaJablo K MOBEPXHOCTU B LICHTPE OTBepCTI/Iﬂ):
d=d+2.c, =692+2+*3 = 698mm

PacuérHas nnvHa BHEIIHEH YyacTu mTyiepa:

lip =mjn[11; 1.25. \I.f(dJ, 3..;5).(51_.;5)] = min{ 1940; 1.25 * (692 + 2 * 3) * (16 - 37} = 119,1mm

OTHOIIIEHHS TOTTyCKA€MBIX HAIIPSKEHHH:
- JUTA BHEIITHEH 9acTu mTyIepa:

= m:in{l,[l; L['j—]lﬂr =min{1.0, 167 / 167}= 1
()

PacuérHas [uiMHa BHYTpEHHEH 4acTH IITYyLEepa:

13p=mjnﬁ3; D.S-J{dﬂ-csj.(srcs-cslj] =min{0; 0.5 (692 +2*3)* (16 -3~ 0)f} = Omm

[[Inpuna 30HBI YKpEIUICHUS:

Ly=,Dp-ls—¢] =(@1800*(16-3)* = 153mm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO djieMeHTa (J{HHUILE 3I1nII-
THYECKOE JIEBOE):

L, =878mm
PacuérHast mpuHa 30HBI YKPCIUICHHS

11:' = Lu = 153MMm

Pacuérnbrit JAUaAMETp OTBCPCTUS, HE Tpe6y}01uero JOIOJHUTEIILHOTO YKPCIJICHUS

tdpp =04 JDp (s—c) =04+(1800* (16 -3)* = 61,19mm

Jluct
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1+]-1p LR S PR PR PR E (53 -0 = '351)'13
lp - [s-c)
-d d+2-¢, 1
1rs. e L' e P
]'P DP 1P
=min{l;[1+ (119,1* (16 =3)*1 +0* 16 *040* (0—2*3) * 1)/ (153 * (16 — 3))] / [1 + 0.5 (698 — 61,19) / 153 + 1 * (692 + 2 * 3) / 1800 *
119,1/ 153 0,5256}

=0,5256

W o=min 41,

E

2K (s-0)-[o]
T g

I[OHYCKaeMOC HapYyKHOC NABJIICHUE!

[e}

[[F']p T =1,263/ (1 + (1,263 /0,1723)"? = 0,1708MIIa
+

[l

rae [P]e — momyckaemoe HapyKHOE JaBJICHHE B MMPEeIax yIPYrocTH Ui 3JEMEHTa, HECYIIEro mTyiep (CM. pacuér aie-
MmenTa “Obeuaiika quIMHAPHYECKas”)

=2*1*(16-3)*167 *0,5256 / [1800 + (16 — 3)0,5256] = 1,263MIIa

YciaoBue B3aMMHOT0 BJIMSIHUS IUTYIEPOB
Ecmu paccrosiHre MeX Iy Hapy>KHBIMH ITOBEPXHOCTAMH OJIDKANIINX IITYIIEPOB yIOBIECTBOPSIET YCIOBHUIO!

b JD; (s-c1+ JD; ‘(5-1¢) =(1800* (16 - 3)* + (1800 * (16 - 3))* = 305,9mm

YciaoBue He BBINOJHEHO, TPedyeTcsl pacuéT yKpenJieHuil ¢ y4eToM B3aMMHOI0 BJIUSTHUSA OTBEPCTHI.

2
s K3=m = [1+cos(0)]/2 =1
¢
=
¥
2
2 o o o) R+ sk 1ty (55 o oh ) g+ (T of — o) W +1G ST A 415 (6 —of -
o
) hofz-
a Wy =minql; (5-5)
o +dg d'+2-cf lip d7+2-c" 1
- 0,020 2% g SR =2
S 2b D, b Df b
>
=
S =min{l; (1 +[(119,1* (16 —3)*1+0*0*0+40* (16 — 3— 0)*1+  42,34* (12-45D,8982+0*0* 0 + 0 * (12 — 4,5 —0) * 0,898
m. (254 * (16 = 3)])/ ( 1* (0.8 + (698 + 153) / (2254) + 1*[(692 +2*3)/1800*119,1 /31 + [(144+2*4,5)/1800*42,34/254] ))=
E 0,5822)
=0,5822
=
é [p]x = -EIKII[:S-_CJI[U] ‘W, =2+1+(16-3)*167/[0.5* (1800 + 1800) + @— 3) * 0,5822] * 0,5822= 1,399MI1
S 05|05 +DJ+(s-cpv; ‘ ! R a
3
m
« B e—
= [[p]1= ] =1,399/ (1 + (1,399 /0,1728}2 = 0,1711MIIa
N +
= rle
E Honyckaemoe nasnenre [p] = min{ 0,1708; 0,1711MIla
X 0,1708MIIa = 0,15 MIla
= 3aximodeHre. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
3 <
glw
< g JIucr
B E-3.00.00.00(PP -3
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Pacuér B ycmoBusax ucnbiTanuii (I'mapoucnbiTanus)

YciaoBus HATpY:KeHUs IPU UCHBITAHUSIX:

Pacuérnas temneparypa, 1. 20 °C

PacuérHoe BHYTpeHHee n30bpITOuHOE HaBienue, P: 0,2402 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3iemenma, Hecyuiezo wimyuep
Honyckaembie Hampspkenus st matepuana 09 2C npu remneparype T = 20 °C {cinoBusi rHAPOUCTIHITAHUH):

[0]%°= N* Rejac/ Ny = 1*300/1,1=272,7MIIa
Monyns npogoiibHO# yrpyrocty mpu remneparype 20 °C:

E= 1,9910° MIla

Ceolicmea mamepuana wimyuepa
Jonyckaemsle Hanpsokenus 11 marepuana 09 2C npu temmeparype T = 20 °C ¢cioBusi THAPOUCIBITAHMIA):
[0]= N* Reppc/ My = 1¥300/11 = 272,7MIla
Monyns npogoiisHO# yrpyrocty mipu remneparype 20 °C:

E;= 1,9910° MlIla
PaC‘IéTHaH TOJIIMHA CTCHKU mTyuepa:

p-IId +2- cs:l
= =0,2402 * (692 +2*3)/ (2 * 272,7 * 1 - 0,2402= 0,3075um
2 oh-g-p

JlomycKaeMoe JIaBJIeHHE AT MaTpyOKa MITyLepa:
2. (o] wq-(sy-c
o] = [ ].; $1 (51~ cs)
+5+0,
9,973MlIla = 0,2402 MIla

3akiaroucHue: Y ca0BHe IPOYHOCTH H YCTOIHYHBOCTH BBINOJHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

= 2%272,7*1* (16 —3)/ (692 + 16 + 3=9,973MIla

Dp =D =1800mm

Pacuérnas TOJIHWHA CTCHKN HECYHICTO 3JICMCHTA B MECTC PACIIOJIOKCHU A mTyuepa:

s, = 0,7929um

PacuérHblil tuaMeTp oTBepCTHs (OCh MITYLEPA COBIANAET C HOPMAJIBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
d=d+2.c, =692+2+*3 = 698mm

PacuérHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

51

T.x. dy < th - PacyeT ykpenJieHHsi 0ANHOYHOI0 OTBEPCTHS OT JeliCTBUsI BHYTPEHHEr0 H3GhITOUYHOI0 1aBJICHHS TIPO-
BOJIUTH He Tpedyercs

dp =2 -[E— IZI,E] : .'ﬁp (8-6) =2*((16-3)/0,7929—0.8) * (1800 * (16 — ) = 4771mm

PacuérHas nnvHa BHEIIHEH YyacTu mTyIepa:

lip =mjn[11; 1.25. \I.f(dJ, 3..;5).(51_.;5)] = min{ 1940; 1.25 * (692 + 2 * 3) * (16 - 37} = 119,1mm

OTHOIIIEHHS TOTTyCKAEMBIX HAIIPSKEHHH:
- JUTA BHEIITHEH 9acT mTymepa:

= m:in{l,[l; L['j—]lﬂr =min{1.0, 272,7 /1 272,7)= 1
()

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:

Jluct
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lap =mjn{l3; 05 Jd+2c,) (s -, —'351)] =min{ 0; 0.5 * (692 + 2 *3) * (16 - 3- 0Jf} = Omm
IuprHa 30HBI YKpETUICHHS:

Lp= -"Dp' 5— cj = (1800 * (16 — 3)}? = 153mMm

PaccrosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I1InII-
THYECKOE JIEBOE):

Ly = 878mm
PacuérHas mpuHa 30HBI YKPCIUICHHS

11:' = L,:, = 153Mm

Pacuérnprit JAUaMETp OTBEPCTUS, HE Tpe6y101uero JOIOJHUTEIILHOTO YKPCIJICHUS

de =04. b [23—1C) =0.4*(1800* (16 -3 = 61,19MMm

1+]-1p LR S PR PR PR E (53 -0 = '351)'13

1, ls-¢
¥ = mindl; — ( y jz 1
_ ey
14052 P LK, LI
Ip Dy o L

=min{l;[1+ (119,1* (16 —=3)*1+0*0* 0 + 0 (16 =3 — 0) * 1) / (153 * (16 — 3))] / [1 + 0.5(698 — 61,19) / 153 + 1 * (692 + 2 * 3) / 18001*/ 1
*119,1 / 153]= 0,5256}

=0,5256

W =2%1*(16-3)*1*272,7 *0,5256 / [1800 + @l 3) * 0,5256] = 2,063MIIa

2K (s-0)g o]
[p]P ) Dy +[s- c:]'-:P?

YciaoBre B3aHMHOI0 BJINSIHASA mTYyuepon
Ecimu PaCCTOAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OMKaANIIIX LITYLEPOB YAOBJIICTBOPSCT YCIOBUIO!

S
= : m
E[ b JDP (s-c)+ »po “(s-¢) =(1800* (16 - 3))”+ (1800 * (16 - 3))* = 305,9mm
a YciaoBue He BBINOJIHEHO, TPedyeTcsl pacuéT yKpenJieHHuil ¢ y4eTOM B3aMMHOT0 BJIUSTHUSA OTBEPCTHI.
=
=
=
2
K3=m = [L+co0)]/2 =1
: 2

¥
>
=
%
; Uy e a1 sh ag 1y (s e — e Jug (6 - e) R 1 ] R I (- el
= . b (s- )

Wy =minql;
o dp + dp d'+2-0f @ llp d'+2.c¢f o If
- ol (T 2 I L S IR LR
ES b Dg g b Dg g b
=
s =min{l; 1 +[ (119,1* (16 =3)*1+0*0*0+0* (16— 3— 0)*1+  4234*(12-45D,0333+0*0*0+0* (12— 45— 0)*0,83) /
3 (254 * (16 = 3))])/ ( 1* (0.8 + (698 + 153) / (2254) + 1*[(692+2*3)/1800*1/1*19,1/254 + [(144+2*4,5)/1800*1/142,34/
m 254] ))=0,5835}

=0,5835
=
&
=

2K (s—0c) oo

i [P]x = : 1t — ] [ ] W =2%1%(16-3)*1*272,7/[0.5* (1800 + 18Q0+ (16 — 3) * 0,5835] * 0,5835= 2,289MIIa
g 05D +Df ) +[s- )V,
= Honyckaemoe gasienue [p] = min{ 2,063; 2,289MIla
é 2,063MI1a = 0,2402 MIla

3akinoueHue: Y eJ0BUe NPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO

- [Tnomans, HeoOXoaUMast VIS YKPEIUICHUS OTBEPCTHS:

=
] <
Elw
< g Jluct
2| 3 E-3.00.00.00(P 30
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Ay =050d, - dp ) 5, =05+ (698 - 61,19) * 0,792¢= 0,252510° M
Pacmomaraemas miomanab YKpEIjICeHUs OTBEPCTHSI.
Ay=lp-li-sp-c)mtly s xatly (s-c—cal g3+l -5 o
=119,1* (16 -0,3075-3) * 1+ 0*0*0 + 0 * @—3—0) * 1 + 153 * (16 -0,7929 — 3)

= 0,00337M°
A, = 0,252510° m?< 0,003379>
3aKﬂ}OquI/IeZ yc.JIOBI/Ie HpO‘IHOCTl/I BBIIIOJIHEHO

E-3.00.00.00PP
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Hltynep 11, 12 DN150

MCXOAHbIe AaHHbIe
DJIEMEHT: Mryuep 11, 12 DN150

Vcnosroe o6o3nauenne (metka) — [Ityrep 11
DJieMeHT, HECYIIUH ITyLED: JIHUIIE SJUTHIITHIECKOE PABOE
Tun sneMenTa, HeCyIIero mrynep: JHUIIE SIUTUNITHIECKOE

Tun wrynepa: [Ipoxomammii 6€3 yKperIeHns

Matepuai HECYIIEro JIeMEHTa.: o9arac

TonmyHa CTEHKH HECYILETo MIEMEHTa, S. 16 Mmm

CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 6,2Mm

Martepuan mrynepa. 09r2C GrI'OCT 19281
BHyTpennuii tuameTp mrynepa, d: 144mm

TonmuHa cCTeHKH WITyLEpa, S 12 mm

Cymma npubaBoOK K TONIIWHE CTCHKH MITYyHepa (BKI0Yas KOPPO3Hio), Cy 4.5um

Jnuna mrrytepa, |y 215Mm

CwMmemienue mryiepa, Ry 600MMm
VYrou nmoBopora mryiepa, 9: 0°
IMoy4eHHpIi yro HaKIoHa mrynepa, Y. (-23,8) °
JlnvHa BHYTp. 4acTH TyLEpa, |s: 0 MM

IIpubaBka Ha KOPPO3HIO, Csy: O MM
KoadhpummeHTsr MpoYHOCTH CBAPHBIX IITBOB:
IIpononbHBIA OB WITYLIEpA!

Wzm) Jlucr Ne nokym. Ionmn. JHara
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o =1
[IIoB 06euaiiku B 30He BPE3KHU IITYIEpa:

9 =1

Pacu€THblll [uaMeTp BBIMYKJIOTO SJUTUITHYECKOTO JHUIIA!

2 2 2
= D_ \\{1 — 4. w ng =1800%/ (2 * 450) * (1 — 4 * (1800— 4 * 45C) * 6007 / 180¢)*? = 2939Mmm

F2H
Pacuér B pabounx ycjaoBusix

YcioBus HATPY/KEHUS !

Pacuérnas Temneparypa, 1. 70 °C

PacuérHoe BHYTpeHHee n30bITouHOE naBienue, P: 0,07000 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuieco uimyyep

Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmneparype T = 70 °C pabouue yciaoBus):

[o]= 184MIla
Monyns nponoiisHO# yrpyrocty mipu remneparype 70 °C:

E= 1,9410° MIla

Ceoiicmea mamepuana wimyyepa

Jonyckaemsle Hanpsokerus 1 marepuana 09M2C GrI'OCT 19281upu temneparype T = 70 °C paboune ycioBus):

[0] 1= 168,5MH3.
Monyns npogoiibHO# yrpyrocty mipu remneparype 70 °C:

E;= 1,9410° MIla
Pacu€rHas TONIIMHA CTEHKH LITYIEpPA:

B -I:d +2- csj
= =0,07000 * (144 + 2 * 4,5) / (2 * 168,5 * 1 — 0,000) = 0,0317%m
2 UE P -p

JlomyckaeMoe JaBleHue A IaTpyOKa mTynepa:

_ 2 o]y g1 (s1-es)
d4s, 4o,

15,75MIIa = 0,07000 MI1a

3aknoucHue. Y cJI0BHe MNPOYHOCTH H yCTOﬁ‘IHBOCTH BbITIOJTHCHO
Pacuérnbrit JAUAMETP BBIITYKJIOTO JUIMNTUYECKOTO JHUINA!

(]

= 2*168,5*1*(12-4,5)/ (144 + 12 + 4,5=15,75MIla

2 2 2
O, = Do 4.@. Rm:‘ =18007 / (2 * 450) * (1 — 4 * (1800— 4 * 450) * 6007 / 1800)*? = 2939mMm
F 2H Dt
PacuérHas ToNIIMHA CTEHKH HECYIIETro 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:
S = 0,2796mMm

PacuérHpiii uametp oTBepCcTHs (CMEIIEHHBIN MITYLEp HA AIUTUNITAYCCKOM JHHUILE):

d+2-c,

2 * * 12 —
) [2 . Rm] =(144 +2*4,5) /[1 — (2 * 600 / 2938)"2 = 167,6MMm

Dp

PacuéTHbIl TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:

E-3.00.00.00PP
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dg =2 [E— D,E] - JDp (5-9) =27((16-62)/0,2796 - 0.8) * (2939 * (16 -2§"2 = 1,16310° mm
SI‘

T.k. < b - Pacuer yKkpenJieHnst 0lHHOYHOTO OTBEPCTHS OT A€HCTBHA BHYTPEHHETo H3GLITOUHOIO 1aBJIEHNs] PO~

BOJHUTH He TpedyeTcsi

Pacyer Ha npoynocTh o MKJ B pabounx ycjioBusX

YcaoBus HATPYKEHUS !

Pacuérnas temneparypa, T: 70°C

PacuérHoe BHyTpeHHee u30biTouHOE AaBienue, P: - 0,0700MIIa

Harpy3ku Ha mrynep (B cHcTeMe KOOPAHHAT annapara):

<
s
=
=
[¥a}
Q
=
é[ Fx H{Fy, HF,, H{My, HuM{My, H™m Mz, Hwm

3400340048002400 |2400 |3400
=
S
=
2! Jonyckaemble HanpsizkeHus: B cooTBeTcTBUM ¢ 'OCT P 52857.1-2007
é VYpoBeHsb pa3ouBku - 1
~ Koaddunumenr 3anaca, yaursiBaromuii yposens pazousku: Ky = 1,3
2 g
I~ Cesoiicmea mamepuaia yjiiemenma, Hecyuieco uimyuep
HE-:‘ HomunanbHble qonyckaembie HanpsokeHus aist marepuana 09'2C npu remneparype 70 °C:
=
3 (o]
Mm [s] = = = 184/1,3 = 141,5MIla

m

g Monyns npogoiibHO# yrpyrocty mipu remneparype 70 °C:
= E= 1,9410° MIla
[¥a)
= g
= Ceolicmea mamepuana wimyuepa
é HomunanbeHble qonyckaemsie HanpsokeHus aust marepuana 09'2C GrI'OCT 19281npu temneparype 70 °C:
A<
Elw
< g Juct
e E-3.00.00.00(PP a4
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[5],

m

Moayis npogoiibHO# yripyroctu mpu temneparype 70 °C:
Ei= 1,9410° MIla

[sh = = 168,5/1,3 = 129,6MIIa

Puc. 1. KoneuHo-3rmeMeHTHAsI MOJIEINb y3J1a BPE3KH

L =00
e T

i

TN, bl iy N

B
Ll'IHNw
ks

Puc. 2. DxBuBalieHTHBIC MEMOpaHHBIC HATIPSHKSHUS OT COBMECTHOTO JACUCTBUS cUJI U aaBieHus, MI]a.
3aKIr04YcHHE:

Jlist HecyIero seMenTa  SOpime = 53,94 MIla < 1.5[s] = 212,4MI]a.

E-3.00.00.00PP
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VYenosue npounoctu BBITIOJIHEHO.

T mrynepa Ul mee = 80,06 MITa < 1.5[s} = 195MIla.

VYcenosue npounoctu BBITIOJIHEHO.

Puc. 3.061mue (MeMOpaHHbIe U H3rMOHbIE) HANPSHKEHKS Ha BHENIHEH moBepxHocTd, MI]a.
3aKImoveHue:

st Hecytero sneMenTa  Tmhmw: = 166,3MIla < 3[s] = 424,9MI]a.
VYcenosue npounoctu BBITIOJIHEHO.

Just irynepa  Tigh me = 209 MITa < 3[s]; = 390MIla.

VYenosue npounoctu BBITIOJIHEHO.

RRIEEIE ot

[
ol
[

E-3.00.00.00PP
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Puc. 4. O6uue (MeMOpaHHbIC U U3rHOHBIC) HATIPSDKCHHS HA BHYTpeHHEH moBepxHocTH, MITa.

3aKIr04YcHHE:

st Hecymiero aeMeHTa  Oppmye = 116,8 MIla < 3[s] = 424,9MIla.
VYcenosue npounoctu BBITIOJIHEHO.

Hust witynepa  Omh mee = 173,2MIla < 3[s]; = 390MIla.
Ycenosue npounocty BBITIOJTHEHO.

Oo0mee 3akar049eHue. Y CJ0BHUS MPOYHOCTH BbINMOJTHEHBI.

E-3.00.00.00PP
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IHryuep |3 DN150

UcxopHble faHHbIe
DeMeHT: Itynep 13 DN150

VYcnoBHoe o6o3nayenne (metka) — Llrynep 13
OneMeHT, HeCyIUi ITyLep: Obeuaiika HUIMHIPUYECKAS
Twum anemenra, Hecyniero wtynep: OOedaiika MUIMHIPUYECKAs

Tumn mryuepa: [Tpoxomsmuii 6e3 yKperuieHus

Marepuan HecyIero 3JieMeHTa:

TonurHa CTEHKK HECYLIETO dJIEMEHTA, S:

CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C:
Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM LITYLEPA, S :

09rac

16 mm

3Mm

09r2C GrI'OCT 19281
144vm

12 mm

Cymma npubaBoOK K TONIIWHE CTCHKH MITYyHepa (BKI0Yas KOPPO3Hio), Cy 4.5um

Juuna mrynepa, |i:

CwMmemienue mrynepa, Ly: 6440Mm
VYrou nmoBopora mryiepa, 9: 0°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 Mm

IIpubaBka Ha KOPPO3HIO, Csy: O MM
PacuérHble mapaMeTpsl pa3MeIIeHHs ITyepa:
Bimxaiimuii mryuep

1915mm

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

Hazpanue mrynepa: Mrynep Al, A2 DN700

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUEPA, V- 554 Mm

VYron f3: 180 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

o =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

Dp =D =1800mm
Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

Pacuérnas temnieparypa, T: 70 °C

PacuérHoe BHYTpeHHee n3bbpITouHOE naBienue, P: 0,07000 MIla
PacuéT ykpenneHusa otBepctus no NOCT P 52857.3-2007

Ceolicmea mamepuana 31emenma, Hecyuiezo wimyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 70 °C pabouue yciaoBus):

[o]= 184MIla
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 70 °C:

E= 1,9410° MIla

Ceolicmea mamepuana wimyyepa
Honyckaembie Hanpspkerust 1t Matepuana 090 2C GrI'OCT 19281mpu temnepatype T = 70 °C pabouue ycnoBusi):
[0] 1= 168,5MH3.
Monyns npogoiibHO# yrpyrocty mipu remneparype 70 °C:

E;= 1,9410° Mlla
PacuérHas TONIIMHA CTEHKH LITYLEpPA:
B -Iid +Z-c sj
D= =0,07000 * (144 + 2 *4,5)/ (2* 168,5* 1 —0,000) = 0,03179m
4 UE nhor
Jonyckaemoe naBieHue Juis narpyOka mryuepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

15,75MIIa = 0,07000 MI1a
3axiroyeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

= 2*1685*1*(12-4,5)/ (144 + 12 + 4,5=15,75MI]a

E-3.00.00.00PP
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Dy =D =1800mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 0,3425mm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
tp=d+d-C; =144+2%45=153um

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

F— G

dy =2 " el ,IEP (s—c) =2*((16—3)/0,3425—0.8) * (1800 * (16 — ¥)) = 1,13710" mm

T
T.x. qo < @y - PacueT yKpemieHHsl OAMHOYHOT0 OTBEPCTHSI OT AeiiCTBUS BHYTPEHHEr0 H30bITOYHOI0 TaBJIEHHUS MPO-
BOJAUTH He Tpedyercs

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 fid+ E-CS)-[SI—ES)] = min{ 1915; 1.25 * (144 + 2* 4,5) * (12— 4,8} = 42,34mm

OTHOIIEHHS TOTTyCKAEMBIX HAIIPSKEHHH:
- JUTA BHEIITHEH 9acTH mTyIepa:

1= mjn{l,lil; L[Z—]lj} =min{1.0, 168,5 / 184}= 0,9158

PacuérHas [uiMHa BHYTPEHHEH 4acTH IITYyLepa:

13P=mjn{l3; D.S-J{d+2-csj-(s3—cs—cslj] =min{ 0; 0.5 * (144 +2*4,5) * (12— 4,5 0f} = Omwm

IMuprHa 30HBI yKPEIUICHUS !

Lp= -"Dp' g— cj = (1800 * (16 — 3)}? = 153MmMm

PaccTosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I11nIn-
THYECKOE JIEBOE):

s Ly = 456mm
& PacuérHas mwmpuHa 30HbI YKPEIUICHHUS:
=
§ 11:' =L, =153mum
E[ PacuérHblil TuaMeTp OTBEPCTHS, HE TPEOYIOUIETO JOMOTHUTEIEHOTO YKPCIUICHUS:
o
= o =04-JD) -(5—c) =04 (1800*(16-3)* = 61,19mm
8
Ef j-lp'(51_':5:"11"'12;-'52'12+13p'(53_cs_351:|'13
o 1+
Z, _ 1 -(s— cj
& WV =1in4l; 3 123 7
- +2-r
= 105 P LK, s &
Ip Dy w1 L
%
p =min{1; [1 + (42,34 * (12— 4,5) * 0,9158 + 0 * B0 + 0 * (12 — 4,5 — 0) * 0,9158) / (153 * (16 ))B/ [1 + 0.5 * (153 — 61,19) / 153 + 1 * (144 + 2
E 4,5)/1800*1/1*42,34/153]0,866}
S = 0,866
I~
™
m
2K (s-0c) -q:u-[nj]
[p]P = W =2%1*(16-3)*1*184 *0,866 / [1800 + (16 3) * 0,866] = 2,287MIIa
s Dp+ (s-c)-¥
<
=
E YciaoBue B3aMMHOI0 BJIUSIHUS IUTYIEPOB
2 Ecnu paccrosiare Mex 1y Hapy>KHBIMHU MOBEPXHOCTSIMH OJDKANIINX IITYIIEPOB yIOBICTBOPSIET YCIOBUIO!
=
= g m
= b JDP (s-c)+ »po “(s-¢) =(1800* (16 - 3))”+ (1800 * (16 - 3))* = 305,9mm
YciaoBue He BBINOJIHEHO, TPedyeTcsl pacyéT yKpenJieHHuil ¢ y4eTOM B3aMMHOT0 BJIUSTHUSA OTBEPCTHI.
A<
2|2
< g Jluct
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=l+cn:|sg|3

K, = [1+co(180)]/2 =1

"

£l

- e w5 7 G (s g o ) uS o - 0 ) fy +1G ] R+ (s ey -

bs-)

Wy =minql,

T e e Nl S S ol

dp +dp d+20f g lp d'+2cf g° I
1C,] 0.8+ 2 le+Kl—r c9 B ,PTAE P b
DP L] h DP QL h

=min{l; (1 +[ (42,34 * (12 -4,5)*0,9158 + 00 *0 + 0 * (12— 45— 0)*0,9158 + 119 (16—-3)*1+0*0*0+0* (16— 3— 0)1) /
(254 * (16 —3))]) / ( 1* (0.8 + (153 + 698) / (2254) + 1*[(144 +2*4,5)/1800*1/142,34/254 + [(692+2*3)/1800*1/1119,1/

2541 ))=0,5828}
=0,5828

o], - 2K, (-0 9]
05-[Dg +D5 ]+ (s-c)- ¥,

JHonyckaemoe nasnenre [p] = min{ 2,287; 1,543MIla

1,543MIIa = 0,07000 MIIa

3axmouenne; YCJa0BHE NPOYHOCTH H YCTOHYMBOCTH BBHINOJIHEHO

ITnomaaes, HeoOX0MMMast IS YKPEIJIEHUS OTBEPCTHS:

Ay =050, - dop) 55 =05 (153 - 61,19) * 0,3425= 0,157210% >

Pacnonaraemas IJI01aAb YKPCIUICHUS OTBEPCTHUS.

‘W] =2*1*(16-3)*1*184/[0.5* (1800 + 1800% (16 — 3) * 0,5828] * 0,5828= 1,543MIla

Ay =1y -{sl—s];,— cs]-11+13.1:, 8y Katly -I:s3—c5—cslj-13+lp -{s— fp — c]
=42,34 * (12 -0,03179 - 4,5)*0,9158 + 0 * 0 *#00 * (12 — 4,5 - 0) * 0,9158 + 153 * (16 —0,34253)

=0,002226u°
A, =0,157210* m?< 0,002226v>
3akmrodeHre: Y cJ0BUe MPOYHOCTH BbITIOJHEHO

PacyéT Ha NpoYHOCTb OT BO3AEeUCTBUSA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

PaauansHas Harpyska, Fr: (-4800)H
Oxpyxuoit Moment, Mc:  2400H m
Ipononeuerii Moment, M : 2400 H m
Kpyrsmmii Moment, My: 3400 H m
CnasuroBast Harpyska, Fc: 3400 H

CnasuroBast Harpyska, F: 3400 H
DKBUBAJICHTHASI TONIIMHA 00EUaiiKK OKOJIO HITYIepa;

E-3.00.00.00PP
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g, =8-¢ =16-3 = 13mm

Cpennuii tuameTp 00eYaiKu Y OTBEPCTHS:

Dy =Dy +8+C =1800 +16 +3 = 1819mm

CpenHuil quaMeTp mTynepa:

d. =d+s +c, =144 +12+45 = 160,5mm

i
A =———— =160,5/(1819* 13\’ = 1,044

e 5
PaccrosiHue oT Kpasi ITynepa 10 BO3MOXXHOTO KOHIIEHTPATOpA HAMPSHKEHHU !
b, = 254mm
Cpennuii pagnyc o0edaliku y OTBEPCTHS .

D,

R, = - =1819/2 = 909,5mm

IIpoyHoCTh OT AEHCTBUS aBIICHHUS:

=|0,07000 / 2,287|= 0,03060

Venosue npounoctu: Fp =1

0,03060< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
OceBoe pacTsruBarolee yCHUINe, JCHCTBYOIICE Ha ITYIEP:

F_=-F = —(-4800 -
s TR (-4800) 4800H
d,
Ay = ——— =160,5/ (1819 * (16 — 3F = 1,044
la-c
5 3 4 =0,6007 + 0,952 * 1,044 + 0,005196 * 1,044 (-0,001406) * 1,043+ 0 *  _
B Co=ap+ap-d, +ag- A “4+ap A T+a, d 1,044 =1,598
= JloryckaeMoe 0CeBO€E YCHIIME Ha IITYLEP IPH OTCYTCTBUHU HakiIaaHoro kojibua(A. = 1,044):
=6
= [F.]= [c] (s-¢)® max{C|,1.81} =184 * (16— 3f* max{1,598; 1.81}= 5,62810" H
[¥a}
2 IIpo4HOCTB OT AEHUCTBHS OCEBOM HATPY3KU!
=
=
o F,
= = =|4800/5,62810'| = 0,08528
[F.
N5 Ycnosue npounoctn: . £1
>
S 0,08528< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
S OKpy’XKHOU MPUBEICHHBIA MOMEHT, JICUCTBYIOIINIA HA IITYIEP:
@
E M, =hI, =2400Hwm
IIpononbHBIN PUBEACHHBIA MOMEHT, IEUCTBYIOIIMM Ha IITYLED:
%
m. I‘.-'I}, =Nl = 2400H m
T
S —
X 2 I 4 =4,526 + 0,06402 * 1,044 + 0,1589 * 1,044 (-0,02142) * 1,042+ 0,001035 * =
5 Co=ag+ap A +ay L +az;- A7 +a, A, 1,044 4,743
oa JlomyckaeMblii U3rHOarOIIUi MOMEHT, ISHCTBYIOIINI HA IITYIEP B IVIOCKOCTH, MEPIICHAUKYJIIPHOHN K OCH COCYa, MPU
OTCYTCTBUH HakJaaHoro konbsna (A = 1,044):
g 2 Ij'u: .
g [, |=[a] {s-2)* == mafC.; 4.9} =184 * (16 — 3§ * 160,5 / 4 * max{4,743; 4.9)= 6114H m
= 4
5 0, = ) L.34a, 4, 4, 4.t =652
= z=agtapA tag A, ThagA Tha A 70
X JlomyckaeMblii I3THOAIONINI MOMEHT, IEHCTBYIOINN Ha IMITYIEp B INIOCKOCTH, TIEPIICHIUKYIISIPHOM K OCH COCyIa, TpH
= OTCYTCTBUH HaKJIagHOTO Konbla (A = 1,044):
3«
°| 2
o D Jucr
o
3| 3 E-3.00.00.00(PP 92
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[My]= [,j]. [5 _.:]2 dT: maz{lfg', 4_9} =184 * (16 — 3§ * 160,5 / 4 * max{6,529; 4.9)= 8147H m

IIpoYHOCTH OT MEHCTBUS U3THOAIOIINX MOMEHTOB:

B ]) "oy

VYcnoBue NpoYHOCTH: Py =1

a 2
By, = [Mx J +[ M'F J =((2400 / 6114j + (2400 / 814792 = 0,4908

0,4908< 1.0.¥YcioBue MpOYHOCTH BBHIIIOTHECHO
TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

&
tax z +F .,
Cyq

2
|F ., =([max(]0,03060/ 1 + 0,08528]; [0,08528]; |0,08D/ 1 — 0.2 * 0,08528| =
e -0.2-d, +P4  )]240,4908 )2 0,5043
4

2
]] +d3 <1
T ® =
0,5043< 1.0.YcoBue MpOYHOCTH BBIIIOJIHEHO
MakcumanbHbie TPOIOIbHBIC PACTATUBAIOIINE HAMIPSKEHHS B IITYIEPE:

>

z

Ecmu F, < 0,10 3HaK @, MEHAETCS HA MPOTHUBOIIOJIOKHBIH.

>

YcnoBue NpoyHOCTH: hix [

D
P 1q,
Cy

=l
—=-02-%
4

_ 4 2 4l =0,07000 * (144 + 12) / (4 * (12— 45)) + 4* 28D+  _
7= B+ n * T Fy 2400)2/ (3,142 * (144 + 18* (12 — 4,5)) + 4800 / 25 3EMII
TTne) mral o) FlEre) Gios) @041 (12-45) 35Ma

Ecmu FZ CO34aCT CXKUMAIOLICC HAIPAKCHUE, €€ CICAYCT IIPUHATH paBHOﬁ HYJIIO.

Venosue npounoctr: o < [5)
25,35MIla < 168,5MIla. YcinoBue NpoOYHOCTH BBIIIOJHCHO

2
|p| m [F | =0/ 15,75 + (24086 + 2400))"?/ 2,16510" + |0| / 6,01510° = 0,1568

<
s [l
= Ecmu F, pactsruBaromas mpoIoibHast CHIIa, a P —BHYTPEHHEE M30BITOUHOE JaBlIeHHE, TO -, 1 P ciaexyeT mpuHSTh PaBHbI-
§ MH HYJIIO.
= 3l
g . M + D IF I
= VYcnoBue ycTOHYMBOCTH IITYLIEPA: 7 2l
: 0,1568< 1.0.YcioBue yCTONYNBOCTH BBITIOJIHEHO
¥
>
=
%
0
T
=
%
0
T
=
=
<
™
m
<
&
<
=
=
[¥a)
Q
=
=i
=
o
=
A<
2|2
< g Jlucr
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HTvuep V DN8O

UcxopHble faHHbIe
DeMeHT: Ityuep V DN8O

VYcnoBHoe o603nadenue (metka) — Iryrep V
OneMeHT, HeCyIUi ITyLep: MTynep MH DN80O
Tun snemenra, Hecyuiero mwrynep: tynep

Tumn mryuepa: [Tpoxomsmuii 6e3 yKperieHus

Marepuan HecyIero 3JieMeHTa:

TonurHa CTEHKK HECYLIETO dJIEMEHTA, S:

CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C:
Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

09rac

16 mm

3Mm

09r2C GrI'OCT 19281
77vm

9 MM

Cymma npubaBoOK K TONIIKWHE CTCHKH MITyHepa (BKI0Yas KOPPO3Hio), Cy 4.13um

Juuna mrynepa, |i:

CwMmemienue mrynepa, Ly: 1800mm
VYrou nmoBopora mryiepa, 9: 270°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 Mm

IIpubaBka Ha KOPPO3HIO, Csy: O MM
PacuérHble mapaMeTpsl pa3MeIIeHHs ITyepa:
Bimxaiimuii mryuep

112mm

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Hazpanue mrynepa: - HItyuep HI2 DN25

PaccrosHue 1o creHku Omuxkainiero mryuepa, b:
a YUepad, B 556 6am

VYron f3: 90 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

o =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

Dp =D =800mm
Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

Pacuérnas temnieparypa, T: 70 °C

PacuérHoe BHYTpeHHee n3bbpITouHOE naBienue, P: 0,07000 MIla
PacuéT ykpenneHusa otBepctus no NOCT P 52857.3-2007

Ceolicmea mamepuana 31emenma, Hecyuiezo wimyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 70 °C pabouue yciaoBus):

[o]= 184MIla
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 70 °C:

E= 1,9410° MIla

Ceolicmea mamepuana wimyyepa
Honyckaembie Hanpspkerust 1t Matepuana 090 2C GrI'OCT 19281mpu temnepatype T = 70 °C pabouue ycnoBusi):
[0] 1= 168,5MH3.
Monyns npogoiibHO# yrpyrocty mipu remneparype 70 °C:

E;= 1,9410° Mlla
PacuérHas TONIIMHA CTEHKH LITYLEpPA:
B -Iid +Z-c sj
D= =0,07000 * (77 + 2 *4,13) / (2* 168,5* 1 - 0,000) = 0,0177 Imm
4 UE nhor
Jonyckaemoe naBieHue Juis narpyOka mryuepa:
2 [=]1-91-(51-0s)
[p]=—— &
+83 +e,

18,21MlIla = 0,07000 MIla
3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

= 2*1685*1*(9-4,13)/ (77 +9 + 4,13=18,21MIIa

E-3.00.00.00PP
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Dy =D =800mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

s, = 0,1533um

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp =d+d-C; =77+2%4,13 = 85,26mm

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

dy =2 [SS—G— D,E] : ,IEP (s—c) =2*((16—3)/0,1533-0.8)* (800 * (16 — 8§) = 1,71310" mm

T
T.x. qo < @y - PacueT yKpemieHHsl OAMHOYHOT0 OTBEPCTHSI OT AeiiCTBUS BHYTPEHHEr0 H30bITOYHOI0 TaBJIEHHUS MPO-
BOJAUTH He Tpedyercs

YciaoBue B3aMMHOT0 BIMSIHUSA mTyuepos
Ecimu PACCTOSAHUC MCIKAY HAPYKHBIMU TOBEPXHOCTAMU OKaNIIIX LITYLEPOB YAOBJIICTBOPSCT YCIOBUIO!

b JDi: (-t wa; “(s—¢) =(800* (16— 3)f*+ (800 * (16 - 3)}* = 204mm

YcioBue BBIMOJHEHO - OTBepCTI/Ie CYHUTACTCHA OJUMHOYHBIM

PacyéT Ha NpoOYHOCTb OT BO3AEeUCTBUSA BHeLWHUX Harpy3ok no FOCT P
52857.3-2007

Jluct

g
<
=i
=
[¥a}
Q
=
=)
=
=
Panuanpnas Harpyska, Fr:  (-2900)H
= OxpyxHoit MomeHT, Mc:  700H m
1]
gf Ipononererii Moment, M : 700 H M
i Kpyrsmmii Moment, My: 1000 HwM
E CasuroBas Harpyska, Fc: 2000 H
2 Casurosas Harpyska, F: 2000 H
é DKBUBAaJCHTHAS TOJIIIMHA 00€UalKy OKOJIO MITyIIepa:
; §, =8-t¢ =16-3 = 13mm
g Cpennuii tuameTp 00€YaiKu Y OTBEPCTHS:
Dy =Dp +3+c =800 +16+3 = 819Mm

g Cpennuii TuameTp MmTylepa:
= d, =d4s 4o, =77 +9+413  =90,13um
¥a]
= d,
= A, =———— =90,13/(819 * 13)2 = 0,8735
=) S
= PaccrosiHue oT Kpasi ITynepa 10 BO3MOXXHOTO KOHIIEHTPATOpa HAMPSHKEHHUIL:
= b, = 117,5um
] <
Elw
= S

N K]
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Cpenauii paanyc 00eUaiiku y OTBEPCTHS:
R, =D_; =819/2 = 409,5um

IIpoyHoCTh OT ACHCTBUS TaBIICHHUS:

=|0,07000/5,143|= 0,01361

Yenosue npounoctu: Fp =1

0,01361< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
OceBoe pacTsruBarolee yCHUIINe, JSHCTBYOIICE Ha ITYIED:

F, = -Fy =~(-2900) 2900H

I
A, = d.
e ——— =90,13 / (819 * (16 — 3P =0,8735
k5o
9 3 4 =0,6007 + 0,952 * 0,8735 + 0,005196 * 0,8736(-0,001406) * 0,8735+ 0 * _ 1435

Cyp=aptap-A,+ay A “+ag A +ag-h" gg7as o

JloryckaeMoe 0CeBO€E yCHIIME Ha NITYLEP IIPH OTCYTCTBUU HakiaaHoro konbua(A. = 0,8735):

[F.]=[5] (- ¢)* max{C ;1 81} =184~ (16 —3f* max{1,435; 1.81}= 5,62810° H

IIpo4HOCTB OT AEHUCTBUS OCEBOM HATPY3KU!

FZ
P, = =|2900/5,62810*| = 0,05152
[F,

Vcnosune npounoctn: P, 51

0,05152< 1.0.YcinoBre MpOYHOCTH BHITIOJIHEHO

OxpyXHOI IpUBEJCHHBII MOMEHT, JEHCTBYIOIUI Ha IITYLEP:

M,=LI. =700 HMm
«
§ IIpononbHBIN PUBEACHHBIA MOMEHT, NEUCTBYIOIIMM Ha IITYLED:
= = -
2 I‘.-'I}, LIy =700H m
E 2 3 g4 =4,526 +0,06402 * 0,8735 + 0,1589 * 0,8735 (-0,02142) * 0,873%+ =
é( Co=ag+ap-h, +a, A +a; A7 +a, A, 0,001035 * 0.8735 4.69

JlomyckaeMbli I3THOAIOIINI MOMEHT, IEHCTBYIOINN Ha IMITYIEp B INIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, IpH

- OTCYTCTBUH HaksagHoro koibia (A = 0,8735):
S
d

= [, |=[o] {s-)* == ma{C,; 4.9} =184 * (16 — 3§ * 90,13 / 4 * max{4,69; 4.9)= 3433H M
<! 4
é Co=ag+a, A _+a,-% “+a,- 2  +a, 2 * =6,039

JlomyckaeMblii I3THOAIONNI MOMEHT, IEHCTBYIOIINN Ha IMITYIEp B INIOCKOCTH, TIEPIICHIUKYIIIPHOM K OCH COCyIa, TIPH
2 OTCYTCTBUH HakyiagHOro Konbia (A = 0,8735):
@
= [M ]= [.j]. {5 _.:}3 E max{c ! g} =184 * (16 — 3§ * 90,13 / 4 * max{6,039; 4.9)= 4232H m
3 Y 4 v
3 IIpoYHOCTH OT AEHUCTBUS U3TUOAIOIINX MOMCHTOB!
m

a 2

< B = Ml My =((700 / 3433 + (700 / 423292 = 0,2626
& x ¥
S
5 VYcnosue NpOYHOCTH: By £1
= 0,2626< 1.0.YcioBue MPOYHOCTH BBIIIOJHEHO
ét IIpoYHOCTB OT COBMECTHOTO ICHCTBHS HArpy30K:
=
2|2
< g Juct
3| 3 E-3.00.00.00(P 97
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

2

P, 5, =([max(]0,01361/1 +0,05152]; 0,05152]; |0,G8B/ 1 - 0.2 * 0,05152| =

o0 2P| +Ph 02626 )2 0,2705
4

=

k2
may ini'z ; |EIJZ
Ty

Ecmu F, < 0,10 303K @, MEHAETCS HA MPOTHUBOIIOJIOKHBIN.

2

VYenosue mpOYHOCTH: || gay [ |25 J +& <1

®
—P'+~:I:'z
Cy

¥
029,
Cy

0,2705< 1.0.YcioBue MpOYHOCTH BBHIIIOJIHEHO
MaxkcuMaibHbIe TPOI0JIbHBIC PACTATHBAOIINE HAIPSHKCHUS B IITYIEPE:

a. |'M2+M2 =0,07000 * (77 + 9) / (4 * (9 — 4,13)) + 4 * (760 -
F'"Id"’ Slj n x ¥ Fa 7009)¥2/ (3,142 * (77 + 99 * (9 — 4,13)) + 2900 / (3,142 37 51MII
40 -c) m(ars)® (s-c) mldrs)ls-c) *@7+950-413) ,SIMITa

Ecmu F, co3znaer cxxnmaroree HalpspKeHHe, €€ CIeayeT PHHATh paBHOW HYJIIO.

o] =

VYcnoBue npodHOCTH: ) % ['3]1
37,51MlIla < 168,5MlI1a. YcinoBue IpOYHOCTH BHITIOJIHEHO

IrZ ]
[|§:|[+ M +My +P[:_ZT| =0/18,21 + (708 + 70092/ 4063 + |0| / 2,11110° = 0,2437
Tl F

Ecnu F, pactsaruBaromas npoxoibHas cuia, a P —BHyTpeHHee U30bITOYHOE AaBjeHue, T0 F, u P cineayer IpUHATH paBHBI-
MU HYJIIO.

2 2
VYcnosue ycTOMYUMBOCTH INTYLEPA! |p| + M +MY + IFZI <10
- M F

0,2437< 1.0.YcioBue yCTOHYHUBOCTH BBITIOJIHEHO

Jluct
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Htynep UC1, UC2 DN5O

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 00603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HeCyLIero WTyLep:

Tumn mryuepa:

Mryuep UCL, UC2 DN50
Itymep UC2

rynep Al, A2 DN700
IMTyuep

[Tpoxomsmuii 6e3 yKperieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
TonmuHa CTEHKH HECYILETO IIEMEHTa, S: 16 Mmm
Cymma npubaBOK K CTEHKE HECYILETO JJIEMEHTa, C: 3MMm
Martepuan mrymepa. 09r2C GrI'OCT 19281

«

5[ BHyTpennuii tuameTp mrynepa, d: 48mm

~ TonmuHa cCTeHKH WITyLEpa, S 10 mMm

[¥a}

Q .

= Cymma npubaBOK K TONIIMHE CTEHKHU MTYyIepa (BKIOUas KOPPO3Hio), Cs 4,251

S

= Juuna mrynepa, |i: 118mm

¥

= _.(i,._.l_

. 1

& o |l

=

1| =

%

m

=

S

s

2]

™

m

< Cwmemenne mrynepa, Ly 1800mm

[

= VYrou nmoBopora mryiepa, 9: 90 °

S .

" JliHa BHYTp. 4acTH mWTyIepa, ls: 0 Mm

& IpubaBka HA KOPPO3HIO, Cs. 0 MM

= KoadhpummeHnTsr MpoYHOCTH CBAPHBIX HITBOB:

= TpoaonbHEI OB ITYIEPa:

: ¢ =1

<

Elw

< g Jucr

e E-3.00.00.000P 99
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S = =0,07000 * (48 + 2 * 4,25) / (2 * 168,5 * 1 — 0,000) = 0,01174vm
< 2l Sy — !
= 1~ P
~ Jomyckaemoe AaBiicHHE JJIs TAaTpyOKa mTyIepa:
[¥a}
Q
£ 2 [o] gy (Ep- sl
E [p] = = 2*%168,5*1* (10 — 4,25) / (48 + 10 + 4,25=31,13MIIa
g[ d+s) +o,
s 31,13MlIla = 0,07000 MIIa
- 3axmrodeHre: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO
é Pacuérablii AmaMeTp MUIUHAPUIECKONH 00eIaiiku:
>
=
2 Dp =D =692um
4 PacuérHas TonmHa CTEHKH HECYIErO JIEMEHTa B MECTE PACIOIOKEHUS ITylepa:
T
= S =0,1328um
2 PacuérHbiii tuameTp oTBepcTHst (OCh MITYIEPA COBMAAAET C HOPMAJIBIO K IOBEPXHOCTH B IIEHTPE OTBEPCTHS):
Eg d=d+2 ., =48+2*4,25 = 56,5um
= PacuérHblii AMaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPETIIICHHS
2
5—r
[ala} dy =2 [_— D,E] . fﬁp (8- =2*((16-3)/0,1328-0.8) * (692 * (16 — &j) = 1,84210" MM
*r
g T.x. dp < ¢ - Pacuer ykpensieHus OIHHOYHOTO OTBEPCTHS OT JeHCTBHSI BHYTPeHHEero H30bITOYHOI0 TaBJICHHSI PO-
B BOJMTH He Tpedyercst
S
¥a]
Q
=
=
=
o
=
=
s
< g Juct
B E-3.00.00.00(PP 100
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[loB oOeyaiiku B 30HE BPE3KH MITYIEPA:
¢ =1
PacuérHplii AmaMeTp MUIUHAPUIECKONW 00eIaiiKu:

Dp=D =692um
Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temneparypa, T: 70 °C

PacuérHoe BHyTpeHHee n30bITouHOE nasienune, P: 0,07000 MITa
PacuéT ykpenneHusa otBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana rnemenma, Hecyuye2o wimyuyep
Jonyckaemble Hanpsokenus 11 Marepuana 09 2C npu temneparype T = 70 °C paGouwre ycioBus):

[o]= 184MIla
Moayab MpoaospHO# yrpyroctu npu temmeparype 70 °C:

E= 1,9410° MIla

Ceolicmea mamepuana wimyuyepa
Jonyckaemble Hanpsokenus s marepuana 09M2C GrI'OCT 19281upu temneparype T = 70 °C paboune ycioBus):

[0];= 168,5MIla

Momyab MpoaosIpHO# yrpyrocty npu temmeparype 70 °C:
Ei= 1,9410° MIla

PacuérHas TOJIMHA CTEHKH IITYIepa:

p-(d+2- cs:l




Pac4yéT Ha NpoOYHOCTb OT BO34EUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

PanunanpHas Harpyska, Fr:  (-1500)H
OxpyxHoit MomeHT, Mc:  200H m
IIpononbuerii Moment, M, : 200 Hwm
Kpyrsmmii Moment, My 300 Hm
CnsuroBast Harpy3ka, Fc: 1100 H

CasuroBas Harpyska, F: 1100 H
OKBUBaJICHTHAs TOJNIMHA 00eYaiiki OKOJIO MITyLepa;

§,=3-0 =16-3 = 13mMm
Cpennnit nuamerp oOeyaiku y OTBEpCTHSI:
Dy =Dp+s+C =692 +16+3 = 711mm

Cpennwuii TuameTp MmTylepa:

d. =d+s +c, =48 +10+425 =62,25MMm
«
s
=~ Ij'-:
» A =——=—= =62,25/(711*13%2 = 0,6475
A e 5
Q
=] PaccrostHre OT Kpas mITyIepa 0 BO3MOXHOTO KOHIIEHTPATOPA HAMPSKCHUH:
=
é b, = 106Mm

Cpennuii paguyc obeuaiiku y OTBEpCTHSI:

] L

N5 R, =— =711/2 = 355,5Mm
= 7
= IIpoyHoCTh OT AEHCTBUS aBIICHHUS:
: P
= -;1:-p = -[f;] =|0,07000/ 6,66|= 0,01051
%
& Venosue npounoctu: Fp =1
=
= 0,01051< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
= OceBoe pacTATHUBaroIee yCHIne, ACHCTBYIOIEE Ha ITYIEp:
™
m =

F == F = —(-

3~ 'R (-1500) 1500H
o]
5 d,
5 e = —— =62,25 / (711 * (16 — 37 =0,6475
= . le-e
¥a]
Q
= = * * | * *
E[ o p=ag+a 'l-: +a, A -:2 + g _lc3 +a, '1-:4 0%2337 +0,952 * 0,6475 + 0,005196 * 0,6475 (-0,001406) * 0,6475+ 0 =1.219
é JloryckaeMoe 0CeBO€E YCUIIME Ha NITYLEP IIPH OTCYTCTBUU HakiaaHoro konbua(A. = 0,6475):
. [F=]= [.3] (s- .;jﬂ ‘max {C;1.81] =184* (16 - 3§ * max{1,219; 1.81} = 5,62810° H

=
] <
°|2
% g Jluct
e E-3.00.00.000P 101
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<
&
‘§[ 0,1119< 1.0.¥YcioBue MpOYHOCTH BBHIIIOIHECHO
= IIpoYHOCTB OT COBMECTHOTO JICHCTBHS HArpPy30K:
5
: : f*
E 2 _ |Fp 5 =([max(]0,01051 /1 + 0,02665|; |0,02665[; [0,/ 1 — 0.2 * 0,02665| =
B i + Py ol |- 0.2-F,||| +PE 01119 2 01179
= c 4 c 4 !
- Ecmu F, < 0,10 3HaK @, MeHs€TCS Ha NPOTUBOIOIOKHBIH.
S
Ef 2
ol VcoBHe IPOYHOCTH: *p & _L|E, | 3 0z-& $i <l
< D mex | | B 02y, +P; =
p C 0y
=
=~ 0,1179< 1.0.YcioBue MpOYHOCTH BBHIIIOIHECHO
<! MakcuManbHbIC TTPOJOJIBHBIC PACTIATHBAIONINE HATIPSHKEHUS B IITYyIIEpE:
0 2 2 = * * _ * (200
T . 4. M+ 0,07000 * (48 + 10) / (4 * (10 — 4,25)) + 4 * (2 -
= - [d+51 . N }; Yy F, 200"/ (3142 (48 +10)* (10~ 4.28)) + 1500/ 0 o0 o
2 Ale o) w(des ) (s-c.) ®ld+s)fo-c] (3142%@8+10)" (10-425) !
Ea Ecmu F, cozmaeT coxnmarolee HanpsKeHue, ee ClieyeT IPUHATh PaBHOW HYITIO.
VcinoBue povHOCTH: T = [I:T]1
«
g 20,23MIIa < 168,5MIIa. YcioBre MPOYHOCTH BBITOJHCHO
=
S I 2
+ I
3 i L Y, F| =0/31,13 + (208 + 20092/ 1963 + [0] / 1,6360° = 0,1441
=
5 Te] i F
o Ecmu F, pactsruBaroinas mpooiibHasi CHIIa, a ) —BHYTPEHHEE U30BITOYHOE JaBlicHHE, TO F, 1 P ciaexyer NpuHsTh PaBHbI-
= MU HYJIIO.
3 <
°|2
< g Juct
e E-3.00.00.000P 102
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IIpo4HOCTB OT AEHUCTBUS OCEBOM HATPY3KU!

=|1500/5,62810* | = 0,02665

Venosue npoudoctn: Ty =1
0,02665< 1.0.YcnoBre NpOYHOCTH BBIIIOJHEHO
OKpyXKHOU MPUBEICHHBIH MOMEHT, JICUCTBYIOIIUIA Ha IITYIEP:
M, =l =200Hwm
IIpononbHeIA NpUBEACHHBIH MOMEHT, ASUCTBYIOUINNA Ha ITYLEP:
WL, =1 = 200H M
3 4 =4,526 + 0,06402 * 0,6475 + 0,1589 * 0,6475 (-0,02142) * 0,647%+ =
+a4 4" 0,001035*0,6475 4,629

JlomyckaeMbIil U3rMOAIONIMI MOMEHT, ICHCTBYIOIINI Ha IITYLED B INIOCKOCTH, TIEPIICHANKYIIIPHON K OCH COCYAQ, TIPH
OTCYTCTBUH HakJagHoro konbia (A = 0,6475):

2 E
C2=&D+al'lc+az'lc +a3-lc

[Mx ] = [,j]. [5 - .:]2 : dT: : max{ C.: 4_9} =184 * (16 — 3§ * 62,25 / 4 * max{4,629; 4.9)= 2371H M

_ 2 3 4 _
Cy=ag+ap-h +a, A “4ag-h “+ag d T = 5,623
JlomyckaeMblii I3THOAIOIINI MOMEHT, IEHCTBYIOIINN Ha IMITYIEp B INIOCKOCTH, TIEPIICHIUKYIISIPHOM K OCH COCyIa, pH
OTCYTCTBUH HakJiagHOTO Koubia (A = 0,6475):

[M}.]= [d] -0 ch rna{ Cy; 4.9) =184+ (16 - 35 62,25/ 4 * max{5,623; 4.9)= 2721H m

HpO‘lHOCTL oT ﬂeﬁCTBHﬂ 1/13r1/16a101111/1x MOMEHTOB!

2 1
Dy, = [Mx ] ¥ [Mj? =((200 / 23715 + (200 / 2721%)¥? = 0,1119
%
}'

[, ]

VcioBre npo4HOCTH: &, =1




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

g 2
VYcnoBue ycTONYMBOCTH INTYLIEPA! lp] + M +My + Fa| <10
BT M TF

0,1441< 1.0.YciioBue yCTOHYHNBOCTH BBITIOJIHEHO

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

Irynep LT1, LT2 DN8O

UcxopHble faHHbIe
DeMeHT: Itymep LT1, LT2 DN8O

VYcnoBHoe o603nadenue (metka) — Ilryrep LT2
OneMeHT, HeCyIUi ITyLep: Obeuaiika HUIMHIPUYECKAS
Twum anemenra, Hecyniero wtynep: OOedaiika MUIMHIPUYECKAs

Tumn mryuepa: [Tpoxomsmuii 6e3 yKperuieHus

Marepuan HecyIero 3JieMeHTa:

TonurHa CTEHKK HECYLIETO dJIEMEHTA, S:

CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C:
Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, S :

09rac

16 mm

3Mm

09r2C GrI'OCT 19281
77vm

9 MM

Cymma npubaBoOK K TONIIKWHE CTCHKH MITyHepa (BKI0Yas KOPPO3Hio), Cy 4.13um

Juuna mrynepa, |i:

CwMmemienue mrynepa, Ly: 4665mMm
VYrou nmoBopora mryiepa, 9: 0°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 Mm

IIpubaBka Ha KOPPO3HIO, Csy: O MM
PacuérHble mapaMeTpsl pa3MeIIeHHs ITyepa:
Bimxaiimuii mryuep

1930MmMm

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

Hazpanue mrynepa: - HItynep LT3 DN50

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUepad: B 593 5um

VYrox f3: 0°
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

o =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

Dp =D =1800mm
Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

Pacuérnas temnieparypa, T: 70 °C

PacuérHoe BHYTpeHHee n3bbpITouHOE naBienue, P: 0,07000 MIla
PacuéT ykpenneHusa otBepctus no NOCT P 52857.3-2007

Ceolicmea mamepuana 31emenma, Hecyuiezo wimyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 70 °C pabouue yciaoBus):

[o]= 184MIla
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 70 °C:

E= 1,9410° MIla

Ceoiicmea mamepuana wumyyepa

Honyckaembie Hanpspkerust 1t Matepuana 090 2C GrI'OCT 19281mpu temnepatype T = 70 °C pabouue ycnoBusi):

[0] 1= 168,5MH3.
Monyns npogoiibHO# yrpyrocty mipu remneparype 70 °C:

E;= 1,9410° Mlla
PacuérHas TONIIMHA CTEHKH LITYLEpPA:
B -Iid +Z-c sj
D= =0,07000 * (77 + 2 *4,13) / (2* 168,5* 1 - 0,000) = 0,0177 Imm
4 UE nhor
Jonyckaemoe naBieHue Juis narpyOka mryuepa:
2 [=]1-91-(51-0s)
[p]=—— &
+83 +e,

18,21MlIla = 0,07000 MIla
3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINIOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

= 2*1685*1*(9-4,13)/ (77 +9 + 4,13=18,21MIIa

E-3.00.00.00PP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Dy =D =1800mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 0,3425mm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp =d+d-C; =77+2%4,13 = 85,26mm

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

F— G

dy =2 " el ,IEP (s—c) =2*((16—3)/0,3425—0.8) * (1800 * (16 — ¥)) = 1,13710" mm

T
T.x. qo < @y - PacueT yKpemieHHsl OAMHOYHOT0 OTBEPCTHSI OT AeiiCTBUS BHYTPEHHEr0 H30bITOYHOI0 TaBJIEHHUS MPO-
BOJAUTH He Tpedyercs

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 \,l’l;d+ 2-:::5)-[51—.:5)] = min{ 1930; 1.25 * (77 + 2 *4,13) * (9 — 4,13} = 25,47mm

OTHOIIEHHS TOTTyCKAEMBIX HAIIPSKEHHH:
- JUTA BHEIITHEH 9acTH mTyIepa:

1= mjn{l,lil; L[Z—]lj} =min{1.0, 168,5 / 184}= 0,9158

PacuérHas [uiMHa BHYTPEHHEH 4acTH IITYyLepa:

13P=mjn{l3; D.S-J{d+2-csj-(s3—cs—cslj] =min{ 0; 0.5* (77 +2*4,13) * (9— 4,13 - Of} = Omm

IMuprHa 30HBI yKPEIUICHUS !

Lp= -"Dp' g— cj = (1800 * (16 — 3)}? = 153MmMm

PaccTosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I11nIn-
THYECKOE JIEBOE):

s Ly =2267vm
& PacuérHas mmpuHa 30HbI YKPEIUICHHUS:
=
§ 11:' =L, =153mum
E[ PacuérHblil TuaMeTp OTBEPCTHS, HE TPEOYIOUIETO JOMOTHUTEIEHOTO YKPCIUICHUS:
o
= o =04-JD) -(5—c) =04 (1800*(16-3)* = 61,19mm
8
Ef 1+11p (e =)+ lap o sg o xa +lsp (53 -0 — '351)'13
S _ 1 -(s— cj
& WV =1in4l; 3 123 7
- +2-r
= 105 P LK, s &
- Ip Dp @ g
j =min{1; [1 + (25,47 * (9 — 4,13) * 0,9158 + 0 * 00 + 0 * (9 — 4,13 — 0) * 0,9158) / (153 * (16 B/ [L + 0.5 * (85,26 — 61,19) / 153 + 1 * (77 2 *
E 4,13)/1800*1 /1 * 25,47 / 153]0,9729}
S =0,9729
I~
™
M
2K (s-0c) -q:u-[nj]
[p]P = W =2%1%(16-3)*1*184 *0,9729 / [1800 + (16 3) * 0,9729] = 2,568MIIa
s Dp+ (s-c)-¥
g
E YciaoBue B3aMMHOI0 BJIMSIHUS IUTYIEPOB
2 Ecnu paccrosiare Mexy Hapy>KHBIMHU MMOBEPXHOCTSIMH ONIDKANIINX IITYIIEPOB yIOBICTBOPSICT YCIOBUIO:
=
= g m
= b JDP (s-c)+ »po “(s-¢) =(1800* (16 - 3))”+ (1800 * (16 - 3))* = 305,9mm
YcioBue He BBINOJHEHO, TPedyeTcsl pacyéT yKpenjieHHil ¢ y4eToM B3aMMHOTI0 BJIUSIHUSI OTBEPCTHI.
=
2|2
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

=l+cn:|sg|3

K, = [1+co0)]/2 =1

"

st o) mi gy s g8 - eg e ) u (o 0 1 g 85k g G e - el

bs-)

Wy =minql,
dp +dp d+20f @ lip d'+2cf g° !
K.|0.8+ p* +H .- s.ir.£+_ _ EEP_HE

=min{l; (1 +[ (25,47 * (9—4,13)*0,9158 +00*0+0*(9— 4,13— 0)*0,9158 + 285 (10—4,25)*0,9158 +0*0*0+0* (10—,25 —
0) * 0,9158) /(293,5* (16 — 3))]) / ( 1 * (0:8(85,26 + 56,5) / (2*293,5) + 1*[(77+2#,13)/1800*1/1*2547/293,5 + [(482 4,25)

/1800*1/1*2253/293,t ))=1,012}
=1

o], - 2K, (-0 9]
05-[Dg +D5 ]+ (s-c)- ¥,

JHonyckaemoe nasnenwre [p] = min{ 2,568; 2,639MIla

2,568MIIa = 0,07000 MIla

3axmodenne; YcJa0BHE NPOYHOCTH H YCTOHYMBOCTH BBHINIOJIHEHO

ITnomaaes, HeoOX0MMMast IS YKPEIJIEHUS OTBEPCTHS:

Ay =050, - dop) 5 =0.5* (85,26 - 61,19) * 0,342t= 0,412210° M’

Pacnonmaraemas IJI01aAb YKPCIUICHUS OTBEPCTHS.

W, =2%1*(16-3)*1*184/[0.5* (1800 + 1800} (16 —3) * 1] * 1 = 2,639MIIa

Ay =1y -{sl—s];,— cs]-11+13.1:, 8y Katly -I:s3—c5—cslj-13+lp -{s— fp — c]
=25,47*(9-0,01771-4,13)*0,9158 + 0 * 0 *#00 * (9 — 4,13 — 0) * 0,9158 + 153 * (16 —0,34253)

= 0,002049°
A, =0,412210° m?< 0,0020492
3akmrodeHre: Y cJ0BUe MPOYHOCTH BbITIOJHEHO

E-3.00.00.00PP
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Irynep T1, T2, LT3 DN50

MCXOAHbIe AaHHbIe
DJIEMEHT: Itymep T1, T2, LT3 DN50

VYcnoBHoe o6o3nadenune (Metka) — Ilrymep T1
OneMeHT, HeCyIUi ITyLep: Obeuaiika HUIMHIPUYECKAS
Twum anemenra, Hecyniero wtynep: OOedaiika MUIMHIPUYECKAs

Tumn mryuepa: [Tpoxomsmuii 6e3 yKperuieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
TonmuHa CTEHKH HECYILETO IIEMEHTa, S: 16 Mmm
Cymma npubaBOK K CTEHKE HECYILETO JJIEMEHTa, C: 3MMm
Martepuan mrymepa. 09r2C GrI'OCT 19281

«

5[ BHyTpennuii tuameTp mrynepa, d: 48mm

~ TonmuHa cCTeHKH WITyLEpa, S 10 mMm

[¥a}

Q .

= Cymma npubaBOK K TONIIMHE CTEHKHU MTYyIepa (BKIOUas KOPPO3Hio), Cs 4,251

S

= Juuna mrynepa, |i: 1938mm

¥

= Lu

. i

é oL

=

1| =1

%

m

=

S

s

2]

™

m

< Cwmemenne mrynepa, Ly 2590mm

[

= VYrou nmoBopora mryiepa, 9: 0°

S .

" JliHa BHYTp. 4acTH mWTyIepa, ls: 0 Mm

Q

& IpubaBka HA KOPPO3HIO, Cs. 0 MM

= PacuérHble mapaMeTpsl pa3MeIIeHHs ITyepa:

= Bmmkaimuii mrynep

=

Elw

< g Jucr
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

Hazpanue mrynepa: - HItynep LT1 DN8O

PaccrosHue 1o cTeHKkH Omuxkaiiero mryuepa, b:
a YUepad: B 593 5um

VYron f3: 180 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

o =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

Dp =D =1800mm
Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

Pacuérnas temnieparypa, T: 70 °C

PacuérHoe BHYTpeHHee n3bbpITouHOE naBienue, P: 0,07000 MIla
PacuéT ykpenneHusa otBepctus no NOCT P 52857.3-2007

Ceolicmea mamepuana 31emenma, Hecyuiezo wimyuep
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 70 °C pabouue yciaoBus):

[o]= 184MIla
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 70 °C:

E= 1,9410° MIla

Ceoiicmea mamepuana wumyyepa

Honyckaembie Hanpspkerust 1t Matepuana 090 2C GrI'OCT 19281mpu temnepatype T = 70 °C pabouue ycnoBusi):

[0] 1= 168,5MH3.
Monyns npogoiibHO# yrpyrocty mipu remneparype 70 °C:

E;= 1,9410° Mlla
PacuérHas TONIIMHA CTEHKH LITYLEpPA:
B -Iid +Z-c sj
D= =0,07000 * (48 + 2 * 4,25) / (2 * 168,5 * 1 — 0,000) = 0,01174vm
4 UE nhor
Jonyckaemoe naBieHue Juis narpyOka mryuepa:

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

31,13MIla = 0,07000 MIIa
3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

= 2*168,5*1*(10-4,25)/ (48 + 10 + 4,25=31,13MI]a

E-3.00.00.00PP
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Dy =D =1800mm

PacuérHas ToNIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 0,3425mm

PacuérHblil tuaMeTp oTBepCTHs (OCh IITYLEPA COBIANAAET C HOPMAJBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
o =d+2-C; =48+2+%4.25 =56,5mm

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOLIETO YKPEIUICHHS:

F— G

dy =2 " el ,IEP (s—c) =2*((16—3)/0,3425—0.8) * (1800 * (16 — ¥)) = 1,13710" mm

T
T.x. qo < @y - PacueT yKpemieHHsl OAMHOYHOT0 OTBEPCTHSI OT AeiiCTBUS BHYTPEHHEr0 H30bITOYHOI0 TaBJIEHHUS MPO-
BOJAUTH He Tpedyercs

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 fid+ E-CS)-[SI—ES)] = min{ 1938; 1.25 * (48 + 2 * 4,25) * (10— 4,28} = 22,53mm

OTHOIIIEHHS TOTTyCKAEMBIX HAIIPSKEHHH:
- JUTA BHEIITHEH 9acTu mTymepa:

1= mjn{l,lil; L[Z—]lj} =min{1.0, 168,5 / 184}= 0,9158

PacuérHas [uiMHa BHYTPEHHEH 4acTH IITYyLepa:

lap =mjn{13; ':'-5-\.'{(d+3-'353-(53—'35—'351)] =min{ 0; 0.5 * (48 + 2 * 4,25) * (10 - 4,25 - Gf}} = Omm

IMuprHa 30HBI YKPEIUICHUS !

Lp= -"Dp' g— cj = (1800 * (16 — 3)}? = 153MmMm

PaccTosiHue OT HAPYKHOM TIOBEPXHOCTH LITYIIEPA J0 OJIMKANIIEr0 HECYLIEr0 KOHCTPYKTUBHOTO dyieMeHTa (J{HHUILE 3I11nIn-
THYECKOE MIPABOE):

s Ly = 2616Mm
& PacuérHas mmpuHa 30HbI YKPEIUICHHUS:
=
§ 11:' =L, =153mum
E[ PacuérHblil TuaMeTp OTBEPCTHS, HE TPEOYIOUIETO JOMOTHUTEIEHOTO YKPCIUICHUS:
o
= o =04-JD) -(5—c) =04 (1800*(16-3)* = 61,19mm
8
Ef j-lp'(51_':5:"11"'12;-'52'12+13p'(53_cs_351:|'13
o 1+
Z, _ 1 -(s— cj
& WV =1in4l; 3 123 7
- +2-r
= 105 P LK, s &
- Ip Dp @ g
<
p =min{1; [1 + (22,53 * (10 — 4,25) * 0,9158 + 0 * 00 + 0 * (10 — 4,25 — 0) * 0,9158) / (153 * (163})] / [L + 0.5 * (56,5 — 61,19) / 153 + 1 * (48 2
E *4,25)/1800*1/1*22,53/153}1,071}
E =1
I~
™
= E-Kl-[s—cj-q:u-[nj]
[p]P = W =2%1%(16-3)*1*184*1/[1800 + (16 —3)1] = 2,639MIIa
s Dp+ (s-c)-¥
<
=
i YciaoBue B3aMMHOT0 BJIUSIHUS IUTYIEPOB
2 Ecnu paccrosiHre Mexy Hapy>KHBIMHU MOBEPXHOCTSIMH OJIDKANIINX IITYIIEPOB yIOBICTBOPSET YCIOBUIO!
=
= g m
= b JDP (s-c)+ »po “(s-¢) =(1800* (16 - 3))”+ (1800 * (16 - 3))* = 305,9mm
YciaoBue He BBINOJIHEHO, TPedyeTcsl pacyéT yKpenJieHHuil ¢ y4eTOM B3aMMHOT0 BJIUSTHUSA OTBEPCTHI.
A<
2|2
% g Jluct
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IToamucek 1 nata

MuB. Ne moi.
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=l+cn:|sg|3

K, = [1+co(180)]/2 =1

"

st o) mi gy s g8 - eg e ) u (o 0 1 g 85k g G e - el

bs-)

Wy =minql,
dp +dp d+20f @ lip d'+2cf g° !
K.|0.8+ p* +H .- s.ir.£+_ _ EEP_HE

=min{l; (1 +[ (22,53 * (10 - 4,25)*0,9158 + 06*0+ 0 * (10 — 4,25— 0) * 00,9158 + 29 *(9-4,13)*0,9158+0*0*0+0* (9,43 -
0) *0,9158) /(293,5* (16 -3))])/( 1 *(08(56,5 +85,26) / (2*293,5) + 1*[(48+24,25)/1800*1/1*22,53/293,5 + [(772*4,13)

/1800*1/1*2,47/293,5] ) =,012}
=1

o], - 2K, (-0 9]
05-[Dg +D5 ]+ (s-c)- ¥,

JHonyckaemoe nasnenre [p] = min{ 2,639; 2,639MIla

2,639MIIa = 0,07000 MIla

3axmodenne; YcJa0BHE NPOYHOCTH H YCTOHYMBOCTH BBHINIOJIHEHO

ITnomaaes, HeoOX0MMMast IS YKPEIJIEHUS OTBEPCTHS:

Ap=03fd, - dgp) 5 =05+ (5655 - 61,19) * 0,3425= (-0,802810° ) M

Pacnomaraemas IJI01IaAb YKPCIUICHUS OTBEPCTHUS.

W, =2%1*(16-3)*1*184/[0.5* (1800 + 1800} (16 —3) * 1] * 1 = 2,639MIIa

&y =1];. -{sl—s];,— cs]-11+13.1:, - 8q -12+13:-, -I:s3—c5—cslj-13+lp -{s— fp — c]
=22,53 * (10 - 0,01174 - 4,25) * 0,9158 + 0 * O *400 * (10 — 4,25 — 0) * 0,9158 + 153 * (16 —0,34253)

= 0,0020554°
A, = (-0,802810°) m* < 0,0020554°
3akmrodeHue: Y cJ0BUe MPOYHOCTH BbITIOJTHEHO
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Htynep HO1, HO2, HI1, HI2 DN25

MCXOAHbIe AaHHbIe
DJIEMEHT: Itynep HOL, HO2, HI1, HI2 DN25

VYcnoBHoe o6o3nauenue (Metka) — Llrynep HOL
OneMeHT, HeCyIUi ITyLep: MTynep MH DN80O
Tun snemenra, Hecyuiero mwrynep: tynep

Tumn mryuepa: [Tpoxomsmuii 6e3 yKperieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
TounuHa CTEHKH HECYILETO 3IEMEHTa, S! 16 Mmm

Cymma nprubaBOK K CTEHKE HECYIIEro 3JIEMEHTa, C: 3MMm

Marepuai mrymepa: 09r'2C (KI1245)
BHyTpennuii tuameTp mrynepa, d: 25mMm
TonmuHa CTeHKH WITyLEpa, S 10 mMm

Cymma npubaBoOK K TONIIWHE CTCHKH MITYyHepa (BKI0Yas KOPPO3Hio), Cy 3 um

Juuna mryrepa, li: 140mm

CwMmemienue mrynepa, Ly: 1800mm
VYrou nmoBopora mryiepa, 9: 80°
JliHa BHYTp. 4acTH mWTyIepa, ls: 0 Mm

IIpubaBka Ha KOPPO3HIO, Csy: O MM
PacuérHble mapaMeTpsl pa3MeIIeHHs ITyepa:
Bimxaiimuii mryuep

E-3.00.00.00PP
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

Hazpanue mrynepa: - HItynep HO2 DN25

PaccrosHue 1o creHku Omuxkainiero mryuepa, b:
a YUepa: B 100,2mm

VYron f3: 90 °
KoadhpummeHnTsr MpogHOCTH CBAPHBIX HITBOB:
IIpononbHbIi OB HITYIIEpA!

o =1
[IIoB 06euaiiku B 30HE BPE3KHU IITYIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:
Dp =D =800mm
Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

Pacuérnas temmnieparypa, T: 150 °C
PacuérHoe BHYTpeHHEE N30BITOYHOE IAaBICHHUE, P! 0,07 MIla

PacuérHoe BHyTpeHHEe N30BITOYHOE AaBjieHue B mryrepe, P: 0,8 Milla
PacuéT ykpenneHusa otBepctusa no NOCT P 52857.3-2007

Ceoilicmea mamepuana 31emenma, Hecyuiezo winmyuep
Jonyckaemble Hanpsokerus 11 Marepuana 09 2C npu temneparype T = 70 °C paGouwre ycioBus):

[o]= 184MIla
Momyab MpoaospHO# yrpyrocty npu temmeparype 70 °C:

E= 1,9410° MIla

Ceoiicmea mamepuana wumyuyepa

Honyckaembie Hanpspkernus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 150 °C paboune ycnopus):

[0]:= n*min( Rey/ Nr; Ruye / Mgy Rinjzowe / Nigs Ror.0m0w / My) = 1*min{202,1/1,5;430/2,4; -/ = -/ -}-134,7Mlla
Momyab MpoaoIpHO# yrpyrocty npu temmeparype 150 °C:

E;= 1,8610° MIla
PaC‘IéTHaH TOJIIMHA CTCHKU mTyuepa:

_n I:d +2- csj
g 2o P p
JlomyckaeMoe naBieHue ISl maTpyoOka mrynepa:

=0,8*(25+2*3)/(2*134,7*1-0,8)= 0,09231mm

_ 2 [o] gy -(s1-cg)
[v]= d+s +o,

49,64MIla = 0,07000 MIIa
3akiroueHue: Y c10BUe MPOYHOCTH H YCTOIHYNBOCTH BBINOJHEHO

= 2*134,7*1*(10-3)/(25+ 10 + 3)=49,64MIIa

E-3.00.00.00PP

Wzm) Jlucr Ne nokym. Ionmn. JHara

Jluct

113




PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

Dp =D =800mm

PacuéTHas ToMIIMHA CTEHKH HECYIIETO 3JIEMEHTA B MECTE PACHOIOKCHHUS MTYIEpa:

S = 0,1533um

Pacuérneiii quametp oTBepcTHs (OCh IITYIEpa COBMAAACT C HOPMAJIBIO K MOBEPXHOCTH B LIEHTPE OTBEPCTH):
dp=d+2d-C; =25+2%3 =31mm

PacuéTHpIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

dp=2-|2 03| JD, (5-9 =2*(16-3)/01533-0.8)* (800 * (16 - &) = 1,71310" mm
g

T
T.k. dy < th - PacyeT ykpenJieHusi 0ANHOYHOI0 OTBEPCTHSI OT JeliCTBUsI BHYTPEHHEr0 H30GhITOUYHOI0 1aBJICHHS TIPO-
BOJAUTH He Tpedyercs

PacuérHas [uyiMHa BHELIHEH YacTH WITylepa;

ly, —rminfly; 1.25 3726 ) (5125, )] = min{140; 125 (25 + 2+ 3)* 10~ 3ff} = 18,41wm

OTHOIIIEHUS TOTTyCKAeMBIX HAIIPSKEHIH:
- JUTS BHEIITHEH 4acTH mTyIepa:

1= mjn{l,lil; L[Z—]lj} =min{1.0, 134,7 / 184}= 0,7322

PacuérHas [uiMHa BHYTpEHHEH 4acTH IITYyLEepa:

13P=mjn{l3; D.S-J{d+2-csj-(s3—cs—cslj] =min{ 0; 0.5* (25 +2*3)* (10-3 -0/} = Omm

IMuprHa 30HBI yKPEIUICHUS !

Lo= ,.'DP- 5— cj =(800 * (16 — 3)}? = 102mMm

PaccrosiHie OT Hapy>KHOM MOBEPXHOCTH IITYIIEPA J0 OJIMKAMIIEr0 HECYIIEro KOHCTPYKTHBHOIO 2jeMenTa (Kphimika ¢
¢dmanem DN800):

S
=
= L, = 112,5mm
i PacuérHas mmpuHa 30HbI YKPEIUICHHUS:
Q
E 11:' =L, =102um
é PacuérHblii TuamMeTp OTBEPCTHS, HE TPEOYIOLIETO JOMOTHUTEIEHOTO YKPCIUICHUS:
de =04. b (3—1c) =0.4+%(800* (16 - 3)y*> = 40,79mMm
=
te]
>
=
<! 1+]-1p LR S PR PR PR E (53 -0 = '351)'13
2 — lp (s ¢)
= thit1 41,
= 14052 % e #1200 lp
%‘ lp Dp o
m
= =min{1;[1 + (18,41 * (10-3)*0,7322 + 0*0® + 0 * (10 — 3 —0) * 0,7322) / (102 * (16 — 3))[1 + 0.5 * (31 — 40,79) / 102 + 1 * (25 + 2 * J)
S 800*1/1*18,41/102% 1,117}
3 =1
m
2K {s-0 g o
g o], = 1 (-9 0 ]-TJ =2%1+%(16-3)*1*184*1/[800 + (16 — 3)1] = 5,884MIla
= Dp+ (s-c)-¥
S
¥a]
2 YciaoBne B3aHMHOI0 BJIMSHAS IITYHEPOB
= Ecnu paccrosiHre Mex Iy Hapy>KHBIMHU MMOBEPXHOCTSIMH OJIDKANIINX IITYIIEPOB yIOBICTBOPSET YCIOBUIO:
o
= ' " _ * /2 * 2 —
b ‘.{DP (s-01+ \.(Dp (5—¢) =(800* (16— 3)J2+ (800 * (16 - 3)}* = 204mm
= YciaoBue He BBINOJIHEHO, TPedyeTcsl pacuéT yKpenJieHuil ¢ y4eToM B3aMMHOT0 BJIUSTHUSA OTBEPCTHI.
] <
s
% g Jluct
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=l+cn:|sg|3

K, = [1+co(90)] /2 =0,5

"

NS S e N B R Asg—el-ch ) g i (s - o) xly +1% sf g+ (Y - el - o) 1d

b-(s—c)

Wy = minql;

thy, + oy d+2cl g lp d+2.cf g 1

K3[0.8+ P dﬁ]ﬂ{l _rS.‘Lr.EJr_'S.‘P”_ b
b DP EFI]_ b DP EFI]_ b

=min{1; (1 +[ (18,41 *(10-3)*0,7322+0*B0+0* (10 — 3— 0)*0,7322 + 18,41(10 —3)*0,8084 +0*0*0+0* (10— 3— 0)

0,8084) /(100,2 * (16 —3))])/( 0,5* (0.8 81 +31)/(2*100,2) + 1*[(25+2*3)/8D*1/1*18,41/100,2 + [(25+2*3)/80*1/1*
18,41/100,2] )) 2,026}

=1

o] = 21 99 [5]
05D +Df ) +[s- )V,

Honyckaemoe gasienue [p] = min{ 5,884; 5,884MIla

5,884MIla = 0,07000 MIla

3akiodeHne: Y cJ0BHe NPOYHOCTH H YCTOHYHBOCTH BBINOJHEHO

Inomans, HeOOXOANMAst IS YKPEIICHHUST OTBEPCTHS:

Ay =050y - o) 5 =05 (31-40,79) 0,1533= (-0,750810° ) M2

Pacnonaraemas rromanb yKpeIuIeHHS! OTBEPCTHS:

Wy =2*%1*(16-3)*1*184/[0.5* (800 + 800) 16 —3) *1]* 1 = 5,884MIIa

Ay=lg -[sl—s];,— c5]-11+13.1:, 8y Katly -(53—c5—c51]-13+lp -[s— sp — c]
=18,41 * (10 — 0,008055 - 3) *0,7322 +0*0 *0G* (10 - 3-0) *0,7322 + 102 * (16 —0,1533 3} 3
=0,0014044°

s A, = (-0,750810° ) m? < 0,001404v°
= 3akioucHue: Y cJ0BHe NPOYHOCTH BbINIOJTHEHO
=
A = ~
‘E’ Pac4yéT Ha NpoOYHOCTb OT BO34EUCTBUA BHELWHUX Harpy3ok no FOCT P
X 52857.3-2007
=
=
S
>
=
%
0
=
=
%
0
o
=
=
3
m
PanuanpHas Harpyska, Fr:  (-1200)H
§ OxpyxHoit MomeHT, Mc:  200H m
=
= IIpononeuerii moment, M, : 200 Hwm
[¥a)
2 Kpyrsmmit moment, Mt: 300 Hwm
=)
= Caurosas Harpyska, Fc: 900 H
= CasuroBas Harpyska, F: 900 H
- DKBHBaNCHTHAS TOJIIMHA 00CYaiiKi OKOJIO LITYIEpa:
=
] <
Elw
< g Juct
e E-3.00.00.00(PP 115
~ Nsm) Jlucr No noxym. TTopi. Jlara I




«
5[ JloryckaeMoe 0CeBO€E yCHIIME Ha ITYLEP IIPH OTCYTCTBUH HakiaaHoro konbua(A. = 0,3683):

= [F.]=[c] [s-¢)® max{c,:1.81} =184* (16 - 3f * max{0,9519; 1.81}= 5,62810" H

A = 1-

2 IIpo4HOCTB OT AEHUCTBHS OCEBOM HATPY3KU!

=

5 F,

= = =|1200/5,62810"| = 0,02132

[F,

L§ Ycnosue npounoctn: . £1

S 0,02132< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO

S OKpy’XKHOU MPUBEICHHBIA MOMEHT, JICUCTBYIOIINIA HA IITYIEP:

m

E M, =hI, =200 Hwm™m

IIpononbHeINA NpUBEACHHBIH MOMEHT, AEUCTBYIOUINNA Ha ITYLEP:

2 _ _

: M, =My =200H m

~ 2 3 g =4,526 + 0,06402 * 0,3683 + 0,1589 * 0,3688 (-0,02142) * 0,3683+ =

= Cog=ag+apt +ay A +ag A7 +a, 8" 0001035 *0,3683 457
oa Jonyckaemblii M3rudaronyii MOMEHT, ASHCTBYIOLIMI Ha IITYLEP B INIOCKOCTH, IEPIECHINKYIISIPHOM K OCH cocya, IpU

OTCYTCTBUH HakJagHoro kosbia (A = 0,3683):

g 2 Ij'u: .

s M, |=[a] {5-o)* == max{C,; 4.9} =184 * (16 — 3§ * 38 / 4 * max{4,57; 4.9} = 1448H

= 4

S o, = A, tay k. day i, 4a, 1t =5541

= z=agta; A tag A Ty T Hay A ’

X JlomyckaeMblii I3THOAIONINI MOMEHT, IEHCTBYIOINN Ha IMITYIEp B INIOCKOCTH, TIEPIICHIUKYIISIPHOM K OCH COCyIa, TpH

= OTCYTCTBUH HakJIagHOro Kosbua (A; = 0,3683):

A<

°| 2

< g Jluct
3| 3 E-3.00.00.00(PP 116
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g, =8-¢ =16-3 = 13mm

Cpennuii tuameTp 00eYaiKu Y OTBEPCTHS:

Dy =Dp+s+C =800 +16+3 = 819um

CpenHuil quaMeTp mTynepa:

d, =d+s; +c, =25 +10+3 = 38MmMm

i,
A, =———— =38/(819*13}2 = 0,3683

¢ "5
PaccrosiHie OT Kpast mITyIepa 10 BO3MOKHOTO KOHIICHTPATOPa HAMPSKCHUI:
b, =82,5mm
Cpennuii pagnyc o0edaliku y OTBEPCTHS .

D,

Lo

E =T =819/2 = 409,5mMm

IIpoyHoCTh OT AEHCTBUS aBIICHHUS:

=|0,07000 / 5,884|= 0,01190

Venosue npounoctu: Fp =1

0,01190< 1.0.YcnoBue NpOYHOCTH BBIIIOJHEHO
OceBoe pacTsruBarolee yCHUINe, JCHCTBYOIICE Ha ITYIEP:

Fp =-Fg = ~(1200) 12004
Ay = —— =38/ (819 * (16 — 3)? =0,3683

2 3 4 =0,6007 + 0,952 * 0,3683 + 0,005196 * 0,3688 (-0,001406) * 0,3683+ 0 * _
Co=apg+a; A +a,d “4ag-d T4a,ck 0.3683 =0,9519




<
s [l
= Ecmu F, pactsruBaromas mpo1oibHast CHIIa, a P —BHYTPEHHEE M30BITOYHOE JaBlIeHHE, TO -, i P ciaexyeT mpuHSTh PaBHbI-
§ MH HYJIIO.
= 3l
g . M + D IF I
= VYcnoBue ycTOHYMBOCTH IITYLIEPA: 7 2l
: 0,4773< 1.0.YcioBue yCTOHYHUBOCTH BBITIOJIHEHO
¥
>
=
%
0
T
=
%
0
T
=
=
<
™
m
<
&
<
=
=
[¥a)
Q
=
=i
=
o
=
A<
2|2
% g Jluct
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[My]= [,j]. [5 _.:]2 dT: maz{lfg', 4_9} =184 * (16 — 3 * 38 / 4 * max{5,541; 4.9}= 1637H m

IIpoYHOCTh OT MEHCTBUS U3THUOAIOIINX MOMEHTOB:

2 2
By = [Mx J +[ M'F J =((200 / 14485 + (200 / 16379)*? = 0,1844

B ]) "oy

VYcnoBue NpoYHOCTH: Py =1

0,1844< 1.0.YcroBue MpOYHOCTHU BBHIIIOIHECHO
TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

&
tax z +F .,
Cyq

2
|F ., =([max(]0,01190/1 +0,02132]; [0,02132]; [0,41/ 1 — 0.2 * 0,02132| =
e -0.2-d, +P4  ))240,1844 )2 0,1874
4

2
]] +d3 <1
T ® =
0,1874< 1.0.YcoBue MPOYHOCTH BBIIIOJHEHO
MakcumanbHbie TPOIOIbHBIC PACTATUBAIOIINE HAMIPSKEHHS B IITYIEPE:

>

z

Ecmu F, < 0,10 3HaK @, MEHAETCS HA MPOTHUBOIIOJIOKHBIH.

>

YcnoBue NpoyHOCTH: hix [

&
|
Cy

=l
o l—-02%
4

_ PR YERSYE =0,07000 * (25 + 10) / (4 * (10 — 3)) + 4 * (260- _
gy =L d+) 7 4 Fa 200)"?/ (3,142 * (25 + 10}* (10~ 3)) + 1200/ (3,142 43 SAMIT
A0s-c.) moldes)? (5-c) @-ldts)ls-c) *(@5+10)*(10-3) a

Ecimu FZ CO34aCT CXKUMAIOLICC HAIPAKCHUE, €€ CICAYCT IIPUHATH paBHOﬁ HYJIIO.

Venosue npounoctr: o < [5)
43,64MIla < 134,7MIla. YciioBre MpOYHOCTH BBITIOJIHEHO

2
|p| m p:| =0/49,64 + (200 + 200°)"?/ 592,6 + |0] / 9,4810° = 0,4773
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ITapameTpsl KPBIIIKH!

Pacuér na nmpounocts mo 'OCT P 52857.4-20041 T'OCT P 52857.2-2007

daanen ¢ kppimkoir DN80O

UcxoaHble gaHHbIe

Martepuan: o9rac
TonuHa CTEHKH, S 40 MM
IIpubaBka a5t KOMIICHCAIIMH KOPPO3UH U 3PO3HH, Cp: 3 MM

IIpubaBka ast KOMICHCAIIMHM MUHYCOBOTO JIoMTycKa, G: 0 MM

[IpubaBka TexHONOTHYECKAS, C3! 0 MM
CymMa npr0aBoK K pac4éTHOW TONIIMHE CTCHKH, C! 3Mm
TonuyHa B MecTe NPOKIAIKH, S 36 MM
TounyHa BHE yIUIOTHEHHUS, S3! 30 MM

HaumeHbImii AuaMeTp Hapy»KHOH YTOHECHHOH Jactd, D). 865mm

Hapyxssrif amameTp Kpbimkd, Dy:
ITapametps! duianua:

Tun ¢anua:

HUcnonnenue duanna:

945Mmm

[TpuBapHbIe BCTHIK

BI)ICTyH'BHa[lI/IHa

Iuametp 60mToBOM OKpyx)HOCTH, Ds: 905MM

Marepwuan ¢uranna:

CMEKHBIH 3JIEMEHT:

MaTepMan CMEJKHOI'0 DJICMEHTA.

TommmuHa CTEHKH CMEKHOTO DJIEMEHTA!

Buyrpennwnii nuamertp ¢uanmna, D:
Hapyxusiii nnamerp ¢uanna, D,

Tonmuua ¢anna, h:

Cymma niprubaBoxk, C:

JIiMHa KOHMYECKOM YacTH BTYJIKH, |

09r2C (KI1245)
Mrynep MH DN800O
09ara2c

16 mm

800mm

945Mmm

35mMm

3mMm

30mm

JIuct

Ne nokym.

TTopi.

Jlara

E-3.00.00.00PP

Jluct
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JlTiHA [UITHHAPUIECKOM YacTh BTYIIKH, | 0 MM

TonmuHa MUIMHAPHYECKON YaCTH BTYJIKH, S 9 MM

TonmuHa KOHMYECKOM YacTH BTYJIKH, S 19Mm
Pamuyc nepexona, r: 7 MM
HInunbkmu:

Marepuai: 35X

Hapyxusiii quamerp, d: 20MMm

Komuuectso, n: 40

KonTtpons 3atsokku: Her

IIpokaanka:

Marepuan npoxinaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEpKaBEIOMIEH cTamn
Tonmuna, h: 4. 5MMm

Hapyxusiii nnamerp, Dy ,,: 865Mm

Mlupuna, b;: 12Mmm

KoadhpummeHT mpouHOCTH CBapHOTO IIIBa:

P =1

Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

PacuétHoe BHyTpeHHee n30bbiTouHOE AaBnenue, P: 0,07000MIla
PacuéT ¢pnaHua no NOCT P 52857.4-2007:

Csoiicmea mamepuana 601moe (wnunex)

Temneparypa Gonros (mmuiek), t; 59,5 °C
HomuHanbHbIEC HOMyCKaeMbIe HATPsDKEHMS it Matepuaia 35X mpu temmeparype T = 59,5 °C :

[o]= 230MIlIa
Moayab IPOAOIBHOM yIpyrocTH st Matepuaia 35X mpu temmneparype T = 59,5 °C:

E= 2,16510° MIla
Koaddpunumenr nunelinoro pacmmpenus st marepuana 35X npu remneparype T = 59,5 °C:

as= 0,13410" °C

HomuHanbHbIE HOMyCKaeMbIe HApspKeHus it Matepuaia 35X npu remneparype T = 20 °C :
[0]%= 230MIla

Momyab MpoaoIpHOM yrpyrocty st matepuaia 35X npu remmeparype T = 20 °C:

E*%.= 2,1810° MIla

Ceoiicmea mamepuana cmedxcrozo rnemenma gaanya 2 llmyyep MH DNSOO

Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmneparype T = 70 °C pabouue yciaoBus):

[0].= 184MIla
Honyckaembie Hanpspkenus 1t Matepuana 09 2C mpu temmneparype T = 20 °C pabouue yciaoBus):

[0]%,= 196MIla

Ceoiicmea mamepuana ¢aanya
Temnepatypa ¢nanua (konbua), ty: 67,2 °C
Honyckaembie Hampspkenus 11t Mmatepuana 090 2C (KI1245) mpu temnepatype T = 67,2 °C pabouue ycnoBusi):

[ale= n*min( Rex / nr; R/ Mgy Ruyaene / Ny Ro oo / 1y) = 1*min{224,3 /1,5, 407,5/2,4; -/ = — 1 -F149,6MIla
Mopayse npoaosbHO# ynpyroctu st Matepuana 09 2C (KI1245) mpu temnepatype T = 67,2 °C:

E-3.00.00.00PP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Tun 1 MaTepuan mpo- Koo hrumehT Y nenbHoe naBine-  |[[lomyckaemoe yaesb- Koodpu-upert Y cII0BHEIN MO-
D - Hiie 00KaThs HOC JaBJICHUE 6catis K ITyJTb COKATHS
Oosc» MI1a q], MIla ., MIla
CriupaibHO-HaBUTAs C 3 69 - - -
TeHTOM 13 HepKaBeIoIIeH
s cTanu
<
;[ DddexTuBHAS HPHUHA TPOKIAIKH:
3 by = 12MMm
=
=
= iy, =150
by = by mpu F T MM
b =150
H o =38 by mpu MM
=l IIpumeuanue:
g Pabounii HapyKHBIN THaMETpP MPOKIATKH:
2 Dop = 865um
= Cpennwii 3¢ HEeKTUBHBIA AMAMETP TPOKIIAIKH:
ol
i D =D —bn =865 -12 = 853mm
= Jlist MEeTaTMYeCcKuX U acOOMETaIUTMYECKUX MPOKIanoK Y, = 0.
2 Pacuémmnvie napamempol 601mos (winuex):
PaGouas juHa 60aTa (WIMUIBKH):
g Log=h+s,+h = 36+35+45=755um
E [Tnomans ceveHus MMUILKH (10 BHYTPEHHEMY AUAMETPY PE3bObI):
3 fo =0,22510° m°
E DddexTuBHAS ATMHA MMTATBKY:
=
= Lo=L.,+03 d = 755+0.56*20= 86,7mm
[MoaaTnuBOCTH NIMUIIEK:
=
°|2
< g Jluct
e E-3.00.00.000P 120
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E,= 1,94310° Mlla
Koaddunpent nunetinoro paciuupenus s marepuana 09'2C (KI1245) npu temneparype T = 67,2 °C:

a,= 0,11610* °C
Jonyckaemble Hanpsiokenus s marepuana 09 2C (KI1245) npu temmneparype T = 20 °C paboune yciaoBus):

[0]%4= n*min( Rex/ nr; Rua / Ne; R / Nig; Rovonene / M) = 1min{245 /1,5, 440 / 2,4; -/ - -/ -}163,3MIla
Moayis npogoiibHO# yrpyroctu s Matepuana 09'2C (KI1245) nmpu remneparype T = 20 °C:
E*%= 1,9910° MIla

Ceoiicmea mamepuana KpoluiKu
Honyckaemble Hanpsokenus s marepuana 09 2C npu temneparype T = 67,2 °C paboure yciioBus):

[0]= 169MIla
Moayab mponosapHO# yupyroctd mist matepuaia 09 2C npu temmeparype T = 67,2 °C:

Eo= 1,94310° MIla
Koaddpunumenr nmneiinoro pacmmpenus st marepuana 09'2C npu remneparype T = 67,2 °C:

0= 0,11610* °C
Homnyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmneparype T = 20 °C paboune yciaoBus):

[0]%,= 183MIIa
Monyns npopossHO#t yripyroctu st Matepuana 092C npu Temneparype T = 20 °C:

E*,= 1,9910° MIla

Xapakmepucmuku npoKIa0Ku.




Bz =0,8574
Dy coy =

o K = =945/ (800+2 *0) = 1,181
= D+2-¢
<
=
= 2
[¥a] . . -
2 T = Koodrss lgk)-1 = (1,18 * (1+8.55%Ig 1,181)-1) / ( (1.05+1.945* 1,18)1* (1,181-1)) = 1,845
= (1.05+1.945 - K3 (K -1
o
=

Bz =0,2675
=
O
>
o K301 4255 1K) -1
< = 2 =t = (1,18 * (1+8.55*Ig 1,181) —1) / (1.36 * (1,1821) * (1,181-1))= 12,91
EJ 136 (K° =1 (K=1)
~
ol ) 1.3
i A= Py htlo + P b =(0,8574 * 35 + 84,85) / (1,845 * 84,85) + 0,26785°/ (12,91 *84,85*§ = 0,8631
= Frlo  Pylg- s
S VYrioBas moIaTIMBOCTh (JIaHIIA TIPH 3aTSDKKE:
5§ 001 By

¥o=—2a . 2 ., = 091%0,2675/ (1,990°*0,8631*F*84,85) = 0,118210* °/H m

E“ A5 01,

<
= IIneun MOMEHTOB:
=
=
5 a=1
=
=
5
= b=05(Dg-D,) = 05*(905-853)= 26Mm
3 <
glw
% g JIucr
8| = E-3.00.00.00PP 121
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Lg

¥e = 86,7/(2,18.0°* 0,22510°* 40) = 0,441910'7 mm/H

CE® fon
Pacuémmnvie napamempol KpbluiKu:
]
Ko =D—H = 945/ 853 =1,108
at
2
067 K -l+8.55 12K 1]
i = = (0.67 * (1,108 * (1 + 8.55 * Ig(1,108)) — 1)) / (1,108 — 1) * [10 — =

3
Ky -1 |K2 -1+0 357 K2 +1).[S_1] } 1+(1.857 * 1,108+ 1) * (40 / 36f)) 0,9125
52

Monyns npoponsHO#t ynipyroctu st Matepuana 09 2C npu Temneparype T = 20 °C:

E*,= 1,9910° MIla
VYrinoBas noaaTiInBOCTh KpBII.HKI/I:

X

o o
Tup = 30 3 =0,9125/ (1,990°* 36°) = 0,563110° °/H m
]

Pacuémmuvie napamempul pranuya:

1y = rD.SD =(800 * 9} = 84,85mMM




«
5[ Koadpurmentst sxécTrocTr Iuis GIAHIIEBOTO COEAMHEHHS C KPBILIKOW, HATPYKEHHOIO BHYTPEHHUM JIABJICHUCM:
=
Vn—(Fp-e +ig Wb

A o=l-in ¥ i = 1-(0-(0,11840%* 20,44 + 0,563110°* 26) * 26 )/ 0,2510° = 1,704
=] y
é[ Pacuérnas 60JITOBas HArpy3Ka NPH 3aTKKE, HEOOXOAMMAst JUIA TEPMETH3AIUH B pabOUnX YCIOBUAX:

Po=aQgz+R; =1704+%399810'+ 6753 = 7,48810" H
é CyMMapHasi IWIoIaap cedeHns 60ITOB (IIMUIeK) N0 BHYTPEHHEMY JHAMETPY Pe3bObl I CCYCHHUIO HAUMEHBIIIETO JUa-
= MeTpa:
ol
= Ag =n-fg = 40%022510° = 0,009000m>
m
E Pacuérnas 60TOBas HArpy3Ka MPH 3aTsKKE, HEOOXO0AMMast I 00XKaTHs TPOKJIAIKH U MUHUMAJIBLHOTO HAYAJIbHOTO HATS-

JKCHHS OOJITOB!
ol
= P —max{P L04-4 -[c]:‘”} = max{1,1091¢° ; 0.4 * 0,009000 * 230 = 8,280°} = 1,10910°
o5 52 = DEHC - 1 & = max{l, ;0. ) =38, } =1,10910° H
=
S
§ Pacuér 0e3 yuyera CTECHEHHOCTH TeMIepaTypHbIX Aedopmanuii
m

Pacuém o6onmos(ununex).

o]
5 KosddhunpenT yBenuueHus J0MyCKaeMbIX HaIIPsOKEHUH pu 3aTsokke: & = 1,2
;[ Koaddumment yenosuit padotsr: Ky, = 1
Q Koaddunuent yenosuit 3arsxku: Ky, = 1
E Jomyckaembie HaMpPsHKEHUS 1St G0TOB (IIMACK) TIPH 3aTSKKE:
=
é [UE=§'KFP'Ky='Kyr'[U]§D = 12*1*1*1*230 =276 MIla

BonroBas Harpyska B yCIOBUAX 3aTSHKKH:
|-
“|3
< 5 Juct
e E-3.00.00.00(PP 122
~ Wzm) Jlucr Ne nokym. Ionmn. JHara

p=l -19/9=2111

F

1

JID+ 26 Cag — )

30/ ((800 + 2 *0) * (9 — Off* =0,3536

X
=1+ [ﬁ—ljﬂ
X ot —
Fal

OKBHBAJICHTHAs TOJIIMHA BTYJIKH TS (IIaHIA, TPUBAPHOTO BCTHIK:

1+ (2,111 - 1) * 0,3536 / (0,3536 + (1 + 2,111y = 1,34,

S5 =1c-{s,:| - ) = 1,347*(9-0)=12,13mm

e=05-(D -1D+2-ch-s,1 = 05*(853- (800 +2*0)-12,13= 20,44mm

Pacuém nacpy3ok:

PaBHozeiiCcTBYIOIIIAs JABIICHUS:

Qg =0785 -Da p = 0785 858%0,07000 = 3,99810° H

VYewnnue Ha TPOKIAAKe B pabounX YCIOBHUAX, HEOOX0IUMOE ISl 00eCTIeUeHHUSI TEPMETHIHOCTH .
Rp=n-Dg-bg-m-lp| = 3142~853%12%3+(0,07000= 6753H

YCI/IHI/Ie, HGO6XOZ[I/IMOG JJId CMATUA TIPOKIIAJIKU TIPU 3aTsXKKE.

Pogw=031-D by g0 = 05%3142*853*12*69= 1,10910° H

=Yg +¥s+¥g B +74 b = 0404410107 + 0,563110° * 26%+ 0,118210° * 26 = 0,2510° mm/H
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Pit =magF Bl = max{748810';1,10010°} = 1,10910° H
YcnoBre MPOYHOCTH TIPH 3ATSIKKE:
Tg = E = [lj]m
13} PLE &
P]‘l‘[
6 — -
Se1=S- = 1,10910°/ 0,009000 = 123,3MIIa
&
KpyTsiiuii MOMEHT Ipu 3aTskKe 60sToB (Himuiek) 6e3 cMa3Ku npu Og = 120MIla Beibupaercs no puc. JL.1TOCT
52857.4-2007:
M = 137H ™
INpu Hanu4uu cmasku BenndnHa My, cHkaercs Ha 25%mu cocrapnser 0.75*M,, = 102,8H m
123,3MIla < 276 MIla, Yc/ioBHe NPOYHOCTH BHIMOJTHEHO
Jonyckaemble HaNpsHKEHHst st 601TOB (MIMUIIEK) MPU paboYrX YCIOBUSIX:

[oF =K?P.K}B.K?r.[.j]5 = 1*1*1*230 =230 Mlla

Bountoast Harpy3ka B pabo4nx yCIOBHSX:

PP =PMifl-a)Q, = 110010 +(1-1,704) 39080 = 1,08110° H
YcnoBue MPOYHOCTH B pabOYHX yCIOBUSX:
Py
Oga= z £ [GE
PP
Tgq = —— = 1,08:10°/0,009000= 120,1MIIa
HE
120,1MITIa < 230 MIIa, Yc/1oBHe NPOYHOCTH BHIMOJTHEHO
BontoBas Harpy3Kka B yCIOBHUSIX 3aTSDKKH:

PI =max(F, B, = max{7.48810'; 1,10910°} =1,10910° H
YcioBre MPOYHOCTH TIPH 3ATSIKKE!

P]'l'[
Tg = ﬁ_z = [.:]’5“

P]‘l‘[
T = ﬁ_ﬁ = 1,10910°/ 0,009000= 123,3MIIa
6
KpyTsiiuii MOMEHT Ipu 3aTskKe 00ToB (Himuiek) 6e3 cMa3Kku npu O = 120MIla Beibupaercs no puc. JI.1TOCT
52857.4-2007:
M = 137H ™
INpu Hanmuynu cmasku BenndnHa My, cHkaercs Ha 25%mu cocrapnser 0.75*M,, = 102,8H m

Pacuém omeemnozo ¢pranya:.

KoadhpunmenT, yaurpiatonuii u3rud Tapeiaku GiraHma Mex Iy MITaIbKaMu:

= max{1; (3,142 *905/40/(2*20 +6* 35/ (3&5)}"3 =1

PacuérHblil n3rubaronuii MOMEHT, AEHCTBYIOIHMH Ha (JIaHEeL IIPH 3aTKKE:

MM™=Cp PM. b = 1%1,10910°*26 = 2,88510" H M

D° =(D+2-c}an(D+2-c) 220 (3 —c) = 800 +2*O0npu (800 + 2 *0) 20 * (19 — 0) = 800Mm

MCpI/I,I[I/IOHaHI:HOG U3ruOHOE HaIpsDKCHUE BO BTYJKE B YCIOBHSX 3aTSKKH B CCUCHUU Sy.

E-3.00.00.00PP
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MH
S = _ = 2,88510"/ (0,8631 * (19 — 3)* 800) = 163,2MIla

i-(sl—cjz-D

PamnampeaOE HaIIps>KCHUE B TAPCIIKE B YCIOBUAX 3aTSKKHU.

133:py htly o

ok = ; = (1.33*0,8574* 35+ 84,85) / (0,8631 * 3584,85 * 800) * 288610 = 50,14MTla
i-hil, D
! K* 1gK
fr = o | 069 +372 =B 21/(1181-1) % (069+5.72* 1,18F Ig 1,181/ (1,18%1) = 11,86
— K--1
2
- EX+l _ (1,182 +1)/(1,182-1) = 6,059

K -1
OKpYKHOE HANPSKEHHE B TAPEIIKE B YCIOBUSIX 3aTKKH:
iy
fy I
]
h*-D
VYcinoBre cTaTUYECKON MPOYHOCTH TIPH 3aTSHKKE B ceueHud S; (1. 8.5.1):

e “j]f[ +|3"RI g PT +Ur-i-'[|]£KT -[GE[D

s [||j’{‘ +0g ) |n’{‘ +|:7’.j_.‘|] = max{|163,2 + 50,14[; | 163,2 + 45,41|= 213,3MIla

Jonyckaemele o01re MeMOpaHHble U u3ruOHbie Hanpspkenus (. 8.10I'OCT P 52857.1):

o= -pz o = 11,86*2,88510'/ (35 * 800) — 6,059 * 50,14= 45,41MIIa

[g]i” =15 [.3];':' = 1.5*163,3 = 245MIla

Ko [o" = 1+245 = 245MIla

213,3MIla < 245 MIla, YciaoBue NpOYHOCTH BHINIOJTHEHO
Pacuérablii m3rudaromuii MOMEHT, ISHCTBYIONINH Ha (JIaHel MpH padoInX yCIOBHUIX:

<
&

s

= MP = Cp - max &g LR o e] = 1*max{1,0811C° * 26 + 3,99810" * 20,44; [3,99810° | * 20,44} = 2,89310" H m

§ MepuanoHaabHOE N3THOHOE HAIIPSDKEHNE BO BTYJIKE B pab0YNX YCIOBHSAX B CCUCHHUH Sy

= . 1P

é O] = —————=— = 2,89310'/(0,8631 * (19 - 3)* 800) = 163,7MIla

Lelsy=c)”-D

- PagnanpHOe HanpsHKEHUE B Tapelike B pabovnX YCIOBHSX:

=
) p 133 pyphtly o

=4 Op=——5 —— M¥ = (1.33%0,8574 35 +84,85) / (0,8631 * 3584,85 * 800) * 2,8980" = 50,29MITa

! A-h?1,-D

ES OKpy)KHOE HAMPSDKCHUE B Tapelike B pabovnX YCIOBHUSX:

= by P

= B =" = _p;-cb = 11,86*28930°/ (35 * 800) - 6,059 * 50,29= 45 55MIIa

] E

= h®-D

= MepunnoHaibHOE MeMOpaHHOE HAPsDKEHUE BO BTYJIKE B pa00YMX YCIOBHSIX B CEYCHHUH Sy

S

5 sb o = U = 3,99810%/ (3,142 * (800 + 19) * (19 — 3))= 0,9712MI1a

EB ﬂ-|:D+sl:l-|:sl—c:l

VYcnoBre cTaTHYECKOH NMPOYHOCTH B pab0OYHX YCIOBUSX B CEYCHHU S
r__D Pl |- _ T ) I

g max“'jl_'jlm +'3R|=|'31"31m +'3T|=|'3'1 + 0l |]5KT oL,

=

S : ! =

r r T| =P r el P P _ max{|163,7 — 0,9712 + 50,29|; [163,7 — 0,9712 +58%, |[163,7 =

3 e “jl -t +ok} 5! - Ohaa +o8] 1+ o ” = +0,9712) 213MITa
=

B Honyckaembie obure MeMOpaHHble 1 u3rubHeie Hanpsbkenus (. 8.10IOCT P 52857.1):

o

= [ohy=1.5[0]y = 157149.6 = 224,3MITa

A<

°| 2

< g Jluct
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K o], = 1*2243=224,3MIla
213Mlla < 224,3 MIla, YcjoBre NPOYHOCTH BHINOJHEHO

G
f=maxd|4 4 =max{4,283/(1+1,111); 1.0)= 2,029
1.0
MepuanoHaabHOE H3THOHOE HANIPSXKCHHE BO BTYJIKE B YCJIOBHSIX 3aTSOKKU B CCUCHUU Sy
o =f.of = 2029%1632= 331,1MIla
VYcinoBre CTaTUYECKON MPOYHOCTH TIPH 3aTSHKKE B CEUEHUH S (1. 8.5.2):
T 20
oM<l 3 off
JlonyckaeMble cyMMapHbIe OOIIHE U MECTHBIE YCIIOBHBIE YIIPYrHe MeEMOpaHHbIE U M3rMOHbIe HanpsokeHus (. 8.10IOCT P

52857.1):

[5]8 =3 ol = 3+1633 = 490MITa

13. [ ]f*'J = 1.3*490 = 637MIla

331,1MlIla < 637 MlIla, ¥YcioBue MPOYHOCTH BBHITIOJTHEHO
MepuaroHaabHOE H3THOHOE HANIPSDKCHHUE BO BTYJIKE B paO0YMX YCIOBHSAX B CEUCHUH .

UE =f ..3{' = 2,029 *163,7= 332,1MIIa
MepunroHaibHOE MeMOpaHHOE HAMPsDKEHUE BO BTYJIKE B pab0YMX YCIOBUSIX B CEYCHUH S
ol = g

T g Dy )5y =c)
Opr)KHOG MeM6paHHO€ Halps’KEHUE OT L[eﬁCTBHﬂ JAAaBJICHUSA BO BTYJIKC B pa60!11/1x YCJIOBUAX B CCUCHUU S

= 3,99810%/ (3,142 * (800 + 9) * (9 — 3))= 2,622MI1a

p __ pbD

7o _2'[50"3:'

VcnoBue cTtaTH4ecKon IMMPOYHOCTHU B pa60q1/1x YCIIOBUSX B CCUCHUHU Sy:

trax [||31; iﬂgm |',|EI.3-|3-‘E icl,?ml;|ﬂ.? -UE in:gml —Ggmnl]ﬁ 1.3-[:3]1;._

I I _ 332,1+ 2,622|; |0.3 * 332,1+ 4,667]; 0.7 * 332,1=
tmax “jp *of | P.E of +o¥ | P.T ol + {jp -ok ]] = max]
0= i 0= o U= Vimm = ime + (2,622 — 4,667)|} 334,7Mlla

JlonyckaeMble cyMMapHbIe OOIIHE U MECTHBIE YCIIOBHBIE YIIPYrHe MeEMOpaHHbIe U M3ruOHbIe HanpsokeHus (. 8.10IOCT P
52857.1):

= 0,07000 * 800/ (2 * (9 — 3))= 4,667MI1a

[U]R = 3'[‘3]@ = 3*149,6 = 448,7MIla

13.[]y = 1.3%4487=583,3MIla

334,7MlIla < 583,3 MIlIa, ¥YcjioBHe NPOYHOCTH BBHINOJIHEHO
VYcinoBue CTaTHUECKO MPOYHOCTU B Pab0YMX YCIOBHUSIX B CCUCHUU Sy

thax “:gmn |', |Ugm ”5 la)

max“u:};mH:Em” = max{|4,667|; | 2,622]}= 4,667MIIa

4,667MIla < 149,6 MIla, Yci10Bue NPOYHOCTH BHINOJIHEHO
VYcnoBue cTaTuueckoi npquocm IIPY 3aTSDKKE /IS TAPEIIOK:

e [ P <k

mazx “j’g |', ||3’-i-t |] = max{|50,14|; | 45,41[}= 50,14MI1a

K .[.j]%” = 1+1633 = 163,3MIla

Jluct
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50,14MlIla < 163,3 MIlIa, ¥YcjioBHe NPOYHOCTH BBHINOJIHEHO
VYcnoBue CTaTHUECKON MPOYHOCTU B Pab0YHX YCIOBHSIX IS TAPEJIOK:

N THTH

ez “j%_ |', ||3¥ |] = max{|50,29]; | 45,55[}= 50,29MI1a

Kr [o], = 1+149,6 = 149,6MIla
50,29MIla < 149,6 MIIa, ¥ cjioBHe NPOYHOCTH BBINOJIHEHO

/Kécmkocmo ghranua:
VYron noBopora ¢iaHna B pabounx yCIOBHSX:

an

@=TIF Ty ET - 2,89310"* 0,118210“ * 1,9910°/ 1,94310° = 0,3501 °
E
JlomyckaeMblIit yroJ moBopoTa QJuiaHIa;

@] =0,444°

KoadpunmenT yBenndaenus 1omyckaeMoro yria moBopota ¢uaanmes: Kg = 1
Y cioBHUE BBIMOHEHUS )KECTKOCTH (DIaHIICB!

® <K, [®] =1%0,444=0,444°

Yci0Bue KECTKOCTH BbINIOJIHEHO

B cootBerctuu ¢ 1. 4. 7TOCT P 52857.4—2007ommyckaeTcs He y4UTBIBATh HATPY3KY OT TEMIIEPaTYPHBIX AedhopMaLuii
IIPY BHITTOJTHEHUH YCIIOBHS:

st {ty ;b te <1000 C
1Aty by be) =max(67.2; 67.2; 59,5)= 67,2 °C

Pacuer ¢ yueTom ycuiidii 0T TeMnepaTypHbIX AedopManuii He MPOU3BOTUTC.
Koadduument nuneiinoro pacimpenuns ais marepuana 09 2C npu temneparype T = 67,2 °C:

g 0a,= 0,11610* °C
= OTHOCHTEBbHOE YITHHCHHUE:
= Py 0 i 0
§ c - oy -h'- {tqu -z '3)+qu ‘h '(tqaz - 20 '3} =[0,116:10" * 36 * (67,2 - 26C) +§£11610“* 35* (67,2 — 26C)] / =
t - 0,13410"* (36 + 35) * (59,5 -2
% e -thx+h”'J-lt5—2EIDCJ [ ( ) *( )] 1,034
= B cootserctBuu ¢ n. 4.7TOCT P 52857.4—2007ipu Tmax < 100C nomnyckaercst He y4UThIBATH HArPY3Ky OT TEMIEpPATyp-
HBIX JedopMalril IpH BBIIOIHEHHH YCIOBHS:
§ 8, > 1
‘:I( Pacuer ¢ yueTom ycuimii 0T TemMnepaTypHbIX AedopManuii He IPOU3BOAUTCS.
S
;:é Pac4yéT KpbIWKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007
KoaddunueHT ocnabneHus s THUIL, He UMeronux otBepetuit Ko = 1.0
Z, Temmnepatypa dmanna (kossua), ty: 67,2 °C
m
=
S
= ,Zlﬂuma U KpwvliiKu ¢ OONOJIHUMESIbHBIM KpaegsviM MOMEHMOM, HACPYIHCEHHbIE U3~
g OblmMOUHBIM Oas/IeHUEM
PaBHozeiicTBYIOIIIAs JABICHUSA:
g _ 1
= ? g 20 g0 g0 _ 1/(0+0,441910"* 2,1810° / 2,1651C° + (0,118210* * 1,991C°/ = 3,91610°
; v+ +| 74 ¥ trgp — | b T 1,94310° +0,563110°* 1,9910°/ 1,94310° ) * 26?) H/mm
E & E i EBP
ét Harpy3ka ot TemniepaTypHbIX aedopmarimii:
3,91610°* (0,11610°*36*  _
Q=1 pf bl -20%C)ad b7 fy - 20°C)- o b+ 07} - 20%]) = (67.2-260) +0.11610% 35+
= (67.2 — 26C) - 0,13410** (36 ©066H
g =
=l w
< g Jucr
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+35) * (59,5 — 26C))
PaC‘IéTHaH 60J‘ITOBa${ Harpyska mnpu 3aTsKKeE, HeOﬁXOI{I/IMaﬂ I r€pMETU3alluu B pa60q1/1x yCJ‘IOBI/IﬂXZ

0. +R 1,704 * 3,99810° + 6753 = 7,48810°
P x 7,48810" H
= that =max: * = =1,
51 o0, +R, -0, { 1,704 * 3,90810" + 6753 — 5066 = 6,9820" }

Bontoast Harpy3ka B pabo4nx yCIOBHSX:

1,10010° + (1 - 1,704) * 3,99a0' + = 1,0861(°

M
PP =Pg +1-2)Qz+Q: = 5066
Fg
y=— =1,08610°/ 410 =27,16
Qg
=0.41*[(1 +3*27,16 * (905 / 853 — 1)) / (905
K, =04 to ssop ( N1O05 — 5 9703
L
Do

INomnpasounsrii kodbduIHenT L1 fomyckaemoro aasaeHns K, = 1.0
Jomyckaemoe gaBieHue:

2
[b]- L L [o] g-K, =(40-3]/[1*09723*853[f*160*1*1 = 0,3364MIla
Kq Kg-Dp

0,3364MIIa = 0,07000MIIa
3aximodeHre. Y cJIoBHe MPOYHOCTH BBIMOJIHEHO

,Zlﬂuma U KpblUiKU, HAZPYIICEHHbLE U30bIMOYHBIM 0AB/ICHUEM

PacuérHas TonmHa CTEHKH ¢ YI€TOM MPUOABOK:

p
S +o=K; Ky-Dp J———+c =0,9723*1*853 *(0,07000/[1*169 * 1}f + 3 = 19,88mm
i 90 K,

19,88mMm < 40 Mm
3akroueHue: Y CJ10BUE MPOYHOCTH BHIMOJTHEHO

D
K,=08 1 =0.8 *[905 / 853 — 1}? =0,1975
D-:r:.

R
[] ’ [U]EIZI

Pacuérnas TonmHa KPHIIIKK B MECTE YIUIOTHEHHS ¢ YI4ETOM MPUOABOK:

F = max

= max{1,08610°/ 169; 1,109.0°/ 183} = 0,006428u>

0.6
Sap + 0 = max {I{? W = --:I:h}+ ¢ =max{0,1975 * 0,00642%; 0.6 * 0,006428 / 853} + 3= 18.84MMm

CIT.

18,84mMm < 36 Mm
3aKJ'HO‘leHI/Ie: Yciaosue MNPOYHOCTHU BBLINIOJITHEHO
' D /2
K,=08 |—-1 =08*[905/865-1}* = 0,172
Dy
PaC‘IéTHaH TOJIIIMHA BHC 30HbI YIUIOTHCHUS C y‘IéTOM HpI/I6aBOK:

! 0.6

S3p 0= max{l'{? A D—-cb}+ ¢ =max{0,172 * 0,00642¢; 0.6 * 0,006428 / 865} + 3= 16,79MMm
2

16,79mMm < 30 MM

3akmoucHue; Y eJa0BHe NPOYHOCTH BBLINOJIHEHO

H
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ITapameTpsl KPBIIIKH!

Pacuér na nmpounocts mo 'OCT P 52857.4-20041 T'OCT P 52857.2-2007

daanen ¢ kppimkoir DN700

UcxoaHble gaHHbIe

Martepuan: o9rac
TonuHa CTEHKH, S 35mMm
IIpubaBka a5t KOMIICHCAIIMH KOPPO3UH U 3PO3HH, Cp: 3 MM

IIpubaBka ast KOMICHCAIIMHM MUHYCOBOTO JIoMTycKa, G: 0 MM

[IpubaBka TexHONOTHYECKAS, C3! 0 MM
CymMa npr0aBoK K pac4éTHOW TONIIMHE CTCHKH, C! 3Mm
TonuyHa B MecTe NPOKIAIKH, S 30MmMm
TounyHa BHE yIUIOTHEHHUS, S3! 24 Mm

HaumeHbImii AuaMeTp Hapy»KHON YTOHECHHOH Jactd, D). 763mm

Hapyxssrif amameTp Kpbimkd, Dy:
ITapametps! duianua:

Tun ¢anua:

HUcnonnenue duanna:

860MMm

[TpuBapHbIe BCTHIK

BI)ICTyH'BHa[lI/IHa

Iuametp 601TOoBOM OKpYy*x)HOCTH, Ds: 810MM

Marepwuan ¢uranna:

CMEKHBIH 3JIEMEHT:

MaTepMan CMEJKHOI'0O DJICMEHTA.!

TommuHa CTEHKH CMEKHOTO DJIEMEHTA!

Buyrpennwnii nuamertp ¢uanmna, D:
Hapyxusiii nnamerp ¢uanna, D,

Tonmuua ¢anna, h:

Cymma niprubaBoxk, C:

JIiMHa KOHMYECKOM YacTH BTYJIKH, |

09r2C (KI1245)
rynep Al, A2 DN700
09ar2c

16 mm

692Mm

860Mm

22mm

3mMm

17,5mMMm

JIuct

Ne nokym.

TTopi.

Jlara
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JlTiHA [UITHHAPUIECKOM YacTh BTYIIKH, | 18,5mMm

TounmuHa MWIHHIPUYECKON YacTH BTYIKH, . 17 MM

TonmuHa KOHMYECKOM YacTH BTYJIKH, S 24 MM
Pamuyc nepexona, r: 5MMm
HInunbkmu:

Marepuai: 35X

Hapyx#siii quamerp, d: 24MMm

Komuuectso, n: 24

KonTtpons 3atsokku: Her

IIpokaanka:

Marepuan npoxinaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEpKaBEIOMIEH cTamn
Tonmuna, h: 3,2MM

Hapyxusiii nnamerp, Dy ;0 762Mm

Mlupuna, b;: 5,5Mm

KoadhpummeHT mpouHOCTH CBapHOTO IIIBa:

P =1

Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

PacuétHoe BHyTpeHHee n30biTouHOE AaBicHue, P: 0,07000MIla
PacuéT ¢hnaHua no NOCT P 52857.4-2007:

Csoiicmea mamepuana 601moe (wnunex)

Temneparypa Gonros (mmuiek), t; 59,5 °C
HomuHanbHbIEe HOMyCKaeMbIe HATPsDKEHMS it Matepuaia 35X mpu temmeparype T = 59,5 °C :

[0]ls= 230MIIa
Momyab IPOAOIBHOM yIpyrocTH st Matepuaia 35X npu temmneparype T = 59,5 °C:

E= 2,16510° MIla
Koaddpunmenr nunelinoro pacmmpenus st marepuana 35X npu remneparype T = 59,5 °C:

o= 0,13410" °C
HomunanbHble nonmyckaemble HanpspkeHus i1 Matepuana 35X npu temneparype T = 20 °C :

[0]%= 230MIla
Momyab MpoaoIpHOM yrpyrocty st maTepuaia 35X mpu remmeparype T = 20 °C:
E*%= 2,1810° MIla

Ceoilicmea mamepuana cmexcnozo rnemenma aanua 2 Illmyyep A1, A2 DN700

Honyckaembie Hanpspkenus 1t Matepuana 09 2C npu temmneparype T = 70 °C pabouue yciaoBus):

[0]u= 184MIla
Honyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmneparype T = 20 °C pabouue yciaoBus):

[0]%,= 196MIla

Ceoiicmea mamepuana ¢aanya
Temmeparypa ¢uanra (kombna), ty: 67,2 °C
Honyckaembie Hampspkenus 1t Mmatepuana 090 2C (KI1245) mpu temnepatype T = 67,2 °C pabouue ycnopusi):

[ale= n*min( Rex / N R/ Mgy Ruyaene / s Ro oo / My) = 1*min{224,3 /1,5, 407,5/2,4; -/ = -/ -F149,6MIla
Mopayse npoaosbHO# ynpyroctu st Matepuana 09 2C (KI1245) mpu temnepatype T = 67,2 °C:
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Tun 1 MaTepuan mpo- Koo hrumehT Y nenbHoe naBine-  |[[lomyckaemoe yaesb- Koodpu-upert Y cII0BHEIN MO-
D - Hiie 00KaThs HOC JaBJICHUE 6catis K ITyJTb COKATHS
Oosc» MI1a q], MIla ., MIla
CriupaibHO-HaBUTAs C 3 69 - - -
TeHTOM 13 HepKaBeIoIIeH
s cTanu
<
;[ DddexTuBHAS HPHUHA TPOKIAIKH:
3 by = 5,5mMm
=
=
= iy, =150
by = by mpu F T MM
b =150
H o =38 by mpu MM
=l IIpumeuanue:
g Pabounii HapyKHBIN THaMETpP MPOKIATKH:
2 Dap = 762mm
= Cpennwii 3¢ HEeKTUBHBIA AMAMETP TPOKIIAIKH:
ol
i D =D —bn  =762-5,5 = 756,5mm
= Jlist MEeTaTMYeCcKuX U acOOMETaIUTMYECKUX MPOKIanoK Y, = 0.
2 Pacuémmnvie napamempol 601mos (winuex):
PaGouas juHa 60aTa (WIMUIBKH):
g Log=h+s,+h = 30+22+32=552um
E [Tnomans ceveHus MMUILKH (10 BHYTPEHHEMY AUAMETPY PE3bObI):
3 fs =0,32410° w’
E DddexTuBHAS ATMHA MMTATBKY:
=
= Lo=L,, +035 d = 552+056*24= 68,64um
[oaaTnuBOCTH NIMUIIEK:
=
°|2
< g Jluct
e E-3.00.00.000P 130
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E,= 1,94310° Mlla
Koaddunpent nunetinoro paciuupenus s marepuana 09'2C (KI1245) npu temneparype T = 67,2 °C:

a,= 0,11610* °C
Jonyckaemble Hanpsiokenus s marepuana 09 2C (KI1245) npu temmneparype T = 20 °C paboune yciaoBus):

[0]%4= n*min( Rex/ nr; Rua / Ne; R / Nig; Rovonene / M) = 1min{245 /1,5, 440 / 2,4; -/ - -/ -}163,3MIla
Moayis npogoiibHO# yrpyroctu s Matepuana 09'2C (KI1245) nmpu remneparype T = 20 °C:
E*%= 1,9910° MIla

Ceoiicmea mamepuana KpoluiKu
Honyckaemble Hanpsokenus s marepuana 09 2C npu temneparype T = 67,2 °C paboure yciioBus):

[0]= 169MIla
Moayab mponosapHO# yupyroctd mist matepuaia 09 2C npu temmeparype T = 67,2 °C:

Eo= 1,94310° MIla
Koaddpunumenr nmneiinoro pacmmpenus st marepuana 09'2C npu remneparype T = 67,2 °C:

0= 0,11610* °C
Homnyckaembie Hanpspkenus 1t Mmatepuana 09 2C mpu temmneparype T = 20 °C paboune yciaoBus):

[0]%,= 183MIIa
Monyns npopossHO#t yripyroctu st Matepuana 092C npu Temneparype T = 20 °C:

E*,= 1,9910° MIla

Xapakmepucmuku npoKIa0Ku.




EXf n
Pacuémmnvie napamempol KpbluiKu:
] _
K = _H = -
w g 860/ 756,5 1137
2
. 067 K -l+8.55 12K 1]
= o ] =(067* (1137 (1+855*(1,137)) - 1))/ (1,137 - 1) *[137 -1 =
Ky 1) KE; _L4+(1 857 'Kfp +1)_[_1] +(1.857 * 1,137 + 1) * (35 / 30Y]) 0,781
52
Monyns npoponsHO#t ynipyroctu st Matepuana 09 2C npu Temneparype T = 20 °C:
E*,= 1,9910° MIla
Yrnosas OJATJIMBOCTb KPBIIIKH:
*ip
Vip =55 5 =0,781/(1,99.0°* 30°) = 0,832910° °/H m
E’Bp =D
Pacuémmuvie napamempul pranuya:
lg = JT1-8q =(692*17)"* = 108,5mMm
Fp =0,8993
De ) =
. K = =860/ (692+2 * 0) = 1,243
g D+2c
<
=
= 2
A . . -
2 r= K(+85 1gk) -1 = (1,243 * (1+8.55%g 1,243)-1) / ( (1.05+1.945* 1,24B* (1,243-1)) = 1,82
= (1.05+1.945 - K3 (K -1
5
=
Fer = 0,4472
=
e}
=
o K301 4255 1K) -1
2 = 2 g = (1,243 * (1+8.55%Ig 1,243) —1) / (1.36 * (1,2431) * (1,243-1)) = 9,962
s 136 (K% -1 (K-1)
=
S! . . 3
i L= Fr htlo + P B =(0,8993 * 22 + 108,5) / (1,82 * 108,5) + 0,44722° / (9,962 * 108,5 * 1% = 0,665
= Frlo  Pylg- s
S VYrioBas moIaTIMBOCTh (JIaHIIA TIPH 3aTSDKKE:
g 091 f
Yo =" - 2 . = 0.91*0,4472/ (1,990°* 0,665 * 17 *108,5) = 0,562110° °/H m
E* A8 -,
o]
= Ilneyn MOMEHTOB:
=
=
5 a=10
S
=
3
= b=035-(Dg-D.) = 05*(810-756,5)= 26,75mm
3«
o .
Bl w
ol (<)
& B Jluct
2| 3 E-3.00.00.00(PP 131
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Lg

¥e = 68,64/ (2,18.0°* 0,32410°* 24) = 0,404910'7 mm/H




«
5[ KoadpurmenTst sxéctrocTr 1uis GIAHIEBOTO COEAMHEHHS C KPBILIKOW, HATPYKEHHOIO BHYTPEHHUM JIABJICHUCM:
S
Vn—(Fp-e +ig Wb

) o=1-22 L i = 1-(0-(0,56210°* 23,01 + 0,8329L0° * 26,75) * 26,75 )/ 0,21470° = 1,766
=] y
é[ PacuérHas GonroBas HATPY3Ka [PH 3aTsDKKE, HE0OX0[MMast ISl TePMETU3ALMU B PA00YHX YCIOBHUSIX:

Poy=aQg+R; =1766+314510'+ 2745 = 582710 H
é CyMMapHasi IWIoIaap cedeHns 60ITOB (IIMUIeK) N0 BHYTPEHHEMY JHAMETPY Pe3bObl I CCYCHHUIO HAUMEHBIIIETO JUa-
= MeTpa:
ol
= Ag =n-fe = 24%032410° = 0,007776v>
m
E Pacuérnas 60TOBas HArpy3Ka MPH 3aTsKKE, HEOOXO0AMMast I 00XKaTHs TPOKJIAIKH U MUHUMAJIBLHOTO HAYAJIbHOTO HATS-

JKCHHS OOJITOB!
ol
= P —max{P L04-4 -[c]:‘”} = max{4,5110°; 0.4 * 0,007776 * 230 = 7,1540° } = o
4 517 wencs U5 g [Tl [ = max{4, 10.4%0, =7, } =7,15410° H
=
S
§ Pacuér 0e3 yuyera CTECHEHHOCTH TeMIepaTypHbIX Aedopmanuii
m

Pacuém o6onmos(ununex).

<
5 KosddhunpenT yBenuueHus J0MyCKaeMbIX HaIIPsOKEHUH pu 3aTsokke: & = 1,2
;[ Koaddumment yenosuit padotsr: Ky, = 1
Q Koaddunuent yenosuit 3arsxku: Ky, = 1
E Jomyckaembie HaMpPsHKEHUS 1St G0TOB (IIMACK) TIPH 3aTSKKE:
=
2 [0 = 8Ky Ky Ky [0 = 127171515230 = 276 MIla

BonroBas Harpyska B yCIOBUAX 3aTSHKKH:
<
-3
< 5 Juct
2| 3 E-3.00.00.000P 132
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[5=S—1 =24/17 = 1,412

F

1

JID+ 26 Cag — )

17,5/ ((692 +2*0) * (17 — 0}f =0,1613

X
=1+ [ﬁ—ljﬂ
X ot —
Fal

OKBHBAJICHTHAs TOJIIMHA BTYJIKH TS (IIaHIA, TPUBAPHOTO BCTHIK:

1+ (1,412 -1)*0,1613 / (0,1613 + (1 + 1,412y = 1,08"

S5 =1c-{s,:| - ) = 1,087 * (17 - 0)= 18,48mm

e=03 (D -(D+2 -5 = 05*%(756,5— (692 + 2 *0) — 18,48= 23,01mm

Pacuém nacpy3ok:

PaBHozeiiCcTBYIOIIIAs JABIICHUS:

Qg =0785 Da p = 0785 756,5*0,07000 = 3,14510° H

VYewnnue Ha TPOKIAAKe B pabounX YCIOBHUAX, HEOOX0IUMOE ISl 00eCTIeUeHHUSI TEPMETHIHOCTH .
Rp=n-Dg-bg-m-lp| = 3142%756,5*55*3*0,07000= 2745H

YCI/IHI/IC, HGO6X0[[I/IMOG JJId CMATUA TIPOKIIAZIKU TIPU 3aTsXKKE.

Foew=05 1D by que. = 05%3,142*756,5%55*69= 4,5110° H

=Yg +¥s+¥g B +74 b = 0+0,4049107 + 0,832910° * 26,75+ 0,5621:10° * 26,75 = 0,214710° mm/H




Iloamuce 1 narta
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MuB. Ne moi.

19785.4

Pit =magiF Bl = max{5,82710';7,15416°} = 7,15410° H
VYcnoBue mpoYHOCTH MPH 3aTIKKE:
Pil'l'li
&
Og=—23%|o
a2kl
P]‘ﬂ:
6 — -
Tgl = —— = 7,15410°/0,007776 = 92 MIla
"'aLE
KpyTsiiuii MOMEHT Ipu 3aTskKe 00ToB (HInuiek) 6e3 cMa3Ku npu Og < 120MI]a:

. 4d
My =03 == = 0.3*%7,15410°*24 /24 = 214,6H m
1
INpu Hanuunu cmasku BenndnHa My, cHrkaercs na 25%mu cocrapnser 0.75*M,, = 161H m
92 MIla < 276 MIla, YciaoBHe NPOYHOCTH BHITIOJTHEHO
Jonyckaembie HanpsHKeHust st 601TOB (LIMUIIEK) MPU paboYrX YCIOBUSIX:

[,3]1; Ky Ky K .[.3]5 = 1*1*1+*230 = 230 MIla
Bontoast Harpy3ka B pabo4nx yCIOBHSX:
PP =Pt +l-a)Q, = 715410 + (1-1,766) *3,1480' = 6,91310° H

YcnoBue MPOYHOCTH B pabOYHX yCIOBUSX:

Pg
Ogg=— 5|3
a= 3 <FE
PP
Ogg = —— = 6,91310°/0,007776 = 88,9MIla
&

6
88,9MIlIa < 230 MIla, YcaoBue NPOYHOCTH BHITIOJTHEHO
BosrroBast Harpy3Kka B yCIOBHUSX 3aTSIKKH:

PP —man(F, B} = max(s82m0t; 7,15410°} = 7,15410° H
VcoBrE MPOYHOCTH TIPH 3ATSIKKE:
PM

'3"51=ﬁ_55['3]:;5ﬂ
6

PM
Tg = —— = 7,15410°/0,007776= 92MIla
"'aLE
KpyTsiiuii MOMEHT IpH 3aTskKe 60ToB (HInuiek) 6e3 cMa3Ku npu Og < 120MIla:

M

Prd
My=03 = 0.3*7,15410°* 24 /24 = 214,6H M
1

Ilpn Hanumany cMa3ky BenuauHa My, cHmkaercs Ha 25%mu cocrasnser 0.75*M,, = 161H M

Pacuém omeemnozo ¢pranuya:.

KoadunmenT, yaureiatonuii u3rud Tapeiaku GraHma Mex Iy MIHIbKaMu:

= max{l; (3,142*810/24/(2*24+6* 22/ (3&5)\'3 =1,112

PacuérHplil n3rubaronuii MOMEHT, AEHCTBYIOIHMH Ha (JIaHEeL TPH 3aTKKE:

M™=Cp PN b = 1,112%7,1540°% 26,75 = 2,12810° Hm

D" =(D+2:0) .,

MCpI/I,I[I/IOHaHI:HOG H3ruOHOE HaIpsDKCHUE BO BTYJKE B YCIOBHSX 3aTSKKHM B CCUCHUU Sy:

(D+2-61220 (5 —€) = 692 +2*O0npu (692 + 2 *0) 220 * (24 — 0) = 692MM

E-3.00.00.00PP
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M
S = M _ = 2,12810°/ (0,665 * (24 — 3)* 692) = 104,9MIIa

i-(sl—cjz-D

PamnampeaOE HaIIps>KCHUE B TAPCIIKE B YCIOBUAX 3aTSKKHU.

133:py htly o

ok = 3 = (1.33*0,8993* 22 +108,5)/ (0,665 * 221085 * 692) * 2,1280" = 118,7MIla
Ah?ly D
! K 1gK
b = -1 069 + 572 -g—g =1/(1,243-1) * (0.69+5.72 * 1,243 1g 1,243 / (1,243-1)) = 9,151
— K<-1
2
- B Hl (1243 +1)/1243-1) = 4,673

K -1
OKpYKHOE HANPSKEHHE B TAPEIIKE B YCIOBUSIX 3aTKKH:
iy
fy I
]
h*-D
VYcinoBre cTaTUYECKON MPOYHOCTH TIPH 3aTSHKKE B ceueHud S; (1. 8.5.1):

e “j]f[ +|3"RI g PT +Ur-i-'[|]£KT -[GE[D

thay [||j’{‘ +0g ) |n’{‘ +|:7’.j_.‘|] = max{|104,9 + 118,7[; | 104,9 + 26,62|= 223,6MIla

Jonyckaemele o01re MeMOpaHHble U u3ruOHbie Hanpspkenus (. 8.10I'OCT P 52857.1):

o= —pz o = 9151*212810°/ (22 *692) - 4,673 * 118,7= 26,62MIIa

[g]i” =15 [.3];':' = 1.5*163,3 = 245MIla

Ko [o" = 1+245 = 245MIla

223,6MIla < 245 MIla, YciaoBue NpOYHOCTH BHITIOJTHEHO
Pacuérablii m3rudaromuii MOMEHT, ISHCTBYIONINH Ha (JIaHel MpH padoInX yCIOBHUIX:

2]
=
<
;[ LIF = Cp -max H’ b+, e pm| e] = 1,112 * max{6,91a0° * 26,75 + 3,14510" * 23,01; |3,14510¢ | * 23,01} = 2,13710" Hm
§ MepunroHaIbHOE H3THOHOE HAIPSDKEHUE BO BTYJIKE B paO0OUMX YCIOBUSAX B CEUCHUH S
= . 1P
é O] = ———=— = 213710/ (0,665 * (24 - 3)* 692) = 105,3MIIa
Lelsy=c)”-D
- Pazmam,Hoe Halps’KEHUEC B TAPCJIKE B pa60!11/1x yCHOBI/IﬂX:
=
) p 133 pyphtly o
= OCp=——— —— LI¥ = (1.33*0,8993 * 22 +108,5) / (0,665 * 22108,5 * 692) * 2,13710" = 119,2MIla
< A-h?1,-D
é Opr)KHOG HaIIpS’)KEHUC B TapCJIKE B pa60q1/1x YCJ'IOBI/IHX:
= .
- ok = B _py-of = 9151*213710'/ (227 * 692) - 4,673 * 119,2= 26,73MIla
1 E
= h®-D
= MepunnoHaibHOE MeMOpaHHOE HAPsDKEHUE BO BTYJIKE B pa00YMX YCIOBHSIX B CEYCHHUH Sy
S
5 sb o = U = 3,14510%/ (3,142 * (692 + 24) * (24 — 3))= 0,6657MI1a
EB ﬂ-|:D+sl:l-|:sl—c:l
VYcnoBue cTaTHUECKOH MPOYHOCTH B pab0YMX YCIOBHSIX B CEUCHHUH Sy
P__T rllr__p rllp, P
g max“'jl_'jlm +'3R|=|'31"31m +'3T|=|'3'1 + 0l |]5KT oL,
=
= [ ] max{|105,3 — 0,6657 + 119,2|; |105,3 — 0,6657 +7236; =
P_ P F | P_ P F| P P — , y 4N , y n
g max {Pf - obn +oR} ot - ot +oRf i+ ota || = |105,3 + 0,6657]} 223,9MIa
B Honyckaemble obure MeMOpaHHble 1 u3riubHeie HanpsbkeHus (. 8.10IOCT P 52857.1):
o
= [ohy=1.5[0]y = 157149.6 = 224,3MITa
3 <
s
< g Jluct
B E-3.00.00.00(PP 134
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MuB. Ne moi.

19785.4

Ko [o], = 1*2243=2243MIla
223,9MI1a < 224,3 MIla, YcioBue NPOYHOCTH BbINOJIHEHO

G
f=maxd|4 4 =max{2,019/(1+0,4118); 1.0}= 1,43
1.0
MepuanoHaabHOE H3THOHOE HATIPSIKCHHE BO BTYJIKE B YCJIOBHSX 3aTSDKKU B CCUCHUU Sy
o =f. o = 143*104,9= 150MIla
VYcinoBre CTaTUYECKON MPOYHOCTH TIPH 3aTSHKKE B CEUEHUH S (1. 8.5.2):
T 20
oM<l 3 off
JlonyckaeMble cyMMapHbIe OOIIHE U MECTHBIE YCIIOBHBIE YIIPYrHe MeEMOpaHHbIE U M3rMOHbIe HanpsokeHus (. 8.10IOCT P

52857.1):

[5]8 =3 ol = 3+1633 = 490MITa

13. [ ]f*'J = 1.3*490 = 637MIla

150MIla < 637 MlIla, YcjaoBHe MIPOYHOCTH BHITIOJTHEHO
MepuanoHaabHOE N3THOHOE HAIIPSDKEHNE BO BTYJIKE B pab0YNX YCIOBHSX B CCUCHUH S

UE =f ..3{' = 1,43*105,3= 150,6MIla
MepunroHaibHOE MeMOpaHHOE HAMPsDKEHUE BO BTYJIKE B pab0YMX YCIOBUSIX B CEYCHUH S
ol = g

T g Dy )5y =c)
Opr)KHOG MeM6paHHO€ Halps’KEHUE OT L[ef[CTBHﬂ JAAaBJICHUSA BO BTYJIKC B pa60q1/1x YCJIOBUAX B CCUCHUU S

= 3,14510%/ (3,142 * (692 + 17) * (17 - 3))= 1,008MI1a

p __pD
7o 2'[50"3:'

VcnoBue cTtaTH4ecKon IMMPOYHOCTHU B pa60q1/1x YCIIOBUSX B CCUCHUHU Sy:

trax [||31; iﬂgm |',|EI.3-|3-‘E icl,?ml;|ﬂ.? -UE in:gml —Ggmnl]ﬁ 1.3-[:3]1;._

P H] PP H] _ p+{jp _ T ]] _ max{|150,6+ 1,008]; 0.3 * 150,6¢ 1,73]; [0.7 * 150,6 =
max [I'ju—‘jponm= Ay 20 [ 700 E Wl ~Thme ff = L (1008 - 1.73)) 151,6MITa

JlonyckaeMble cyMMapHbIe OOIIHE U MECTHBIE YCIIOBHBIE YIIPYrHe MeEMOPaHHbIE U M3ruOHbIe HanpsokeHus (. 8.10IOCT P
52857.1):

= 0,07000*692/ (2* (17 -3)= 1,73MlIIa

[U]R = 3'[‘3]@ = 3*149,6 = 448,7MIla

13.[]y = 1.3%4487=583,3MIla

151,6MITIa < 583,3 MIla, Yci1oBHe NPOYHOCTH BHINOJIHEHO
VYcinoBue CTaTHUECKO MPOYHOCTU B Pab0YMX YCIOBHUSIX B CCUCHUU Sy

thax “:gmn |', |Ugm ”5 la)

max“u:};mH:Em” = max{|1,73]; | 1,008}= 1,73MIla

1,73MIla < 149,6 MIla, YcinoBue NpoYHOCTH BHINOJTHEHO
YcnoBue cTaTnueckoi npquocm IIPY 3aTSDKKE /IS TAPEIIOK:

e [ P <k

mazx “j’g |', ||3’-i-t |] = max{|118,7|; | 26,62}= 118,7MIla

K .[.j]%” = 1+1633 = 163,3MIla

Jluct
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118,7MIIa < 163,3 MIla, YciioBue NPOYHOCTH BHINOJIHEHO
VYcnoBue CTaTHUECKON MPOYHOCTU B Pab0YHX YCIOBHSIX IS TAPEJIOK:

N THTH

may “j%_ |', ||3¥ |] = max{|119,2|; | 26,73[}= 119,2MIla

Kr [o], = 1+149,6 = 149,6MIla
119,2MITa < 149,6 MIla, YcioBHe NPOYHOCTH BHINOJIHEHO

/Kécmkocmo ghranua:
VYron noBopora ¢iaHna B pabounx yCIOBHSX:

an

E - * . 5 % - o
@=TIF Ty < = 2,13710"* 0,562110°* 1,9910°/ 1,94310° = 0,123
JlomyckaeMblIit yroj moBopoTa QJuiaHIa;

@] =0417°

KoadpunmenT yBenndaenus 1omyckaeMoro yria moBopota ¢uaanmes: Kg = 1
Y cioBHUE BBIMOHEHUS )KECTKOCTH (DIaHIICB!

@Ky [®] =1+%0,417=0417°

Yci0Bue KECTKOCTH BbINIOJIHEHO

B cootBerctuu ¢ 1. 4. 7TOCT P 52857.4—2007ommyckaeTcs He y4UTBIBATh HATPY3KY OT TEMIIEPaTYPHBIX AedhopMaLuii
IIPY BHITTOJTHEHUH YCIIOBHS:

st {ty ;b te <1000 C
1Aty by be) =max(67.2; 67.2; 59,5)= 67,2 °C

Pacuer ¢ yueTom ycuiidii 0T TeMnepaTypHbIX AedopManuii He MPOU3BOTUTC.
Koadduument nuneiinoro pacimpenuns ais marepuana 09 2C npu temneparype T = 67,2 °C:

g 0a,= 0,11610* °C
= OTHOCHTEBbHOE YITHHCHHUE:
= Py 0 i 0
§ c - oy -h'- {tqu -z '3)+qu ‘h '(tqaz - 20 '3} =[0,116:10" * 30 * (67,2 - 26C) +§£11610“* 22* (67,2 — 26C)] / =
t - 0,13410"* (30 + 22) * (59,5 -2
% e -thx+h”'J-lt5—2EIDCJ [ ( ) *( )] 1,034
= B cootserctBuu ¢ n. 4.7TOCT P 52857.4—2007ipu Tmax < 100C nomnyckaercst He y4UThIBATH HArPY3Ky OT TEMIEpPATyp-
HBIX JedopMalril IpH BBIIOIHEHHH YCIOBHS:
§ 8, > 1
‘:I( Pacuer ¢ yueTom ycuimii 0T TemMnepaTypHbIX AedopManuii He IPOU3BOAUTCS.
S
;:é Pac4yéT KpbIWKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007
KoaddunueHT ocnabneHus s THUIL, He UMeronux otBepetuit Ko = 1.0
Z, Temmnepatypa dmanna (kossua), ty: 67,2 °C
m
=
S
= ,Zlﬂuma U KpwvliiKu ¢ OONOJIHUMESIbHBIM KpaegsviM MOMEHMOM, HACPYIHCEHHbIE U3~
g OblmMOUHBIM Oas/IeHUEM
PaBHozeiicTBYIOIIIAs JABICHUSA:
g _ 1
= ? g 20 g0 g0 _ 1/(0+0,404910" * 2,1810° / 2,16510° + (0,562110°* 1,9910°/ = 4,56210°
; o +t¥s ——+| 7y iﬂ-ﬁp W |3 T 1,94310 +0,832910°% 1,9910°/ 1,9431C°) * 26,75) H/vm
E & E i EBP
ét Harpy3ka ot TemmiepaTypHbIX aedopmarimii:
4,56210°* (0,11610°*30*  _
Q=1 pf bl -20°C)ad b7 fy - 200C)- o b+ 07} o -20%]) = 67.2-260) F0.11610% 22+
= (67,2 — 26C) - 0,13410** (30 4322H
g =
=l w
< g Jucr
e E-3.00.00.000P 136
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«
&

<

X 17,55mMm < 35 mm

i 3akioueHue: Y cJ0BUe NPOYHOCTH BbINOJHEHO

= 5

¢ K,=08 1 =0.8*[810/756,5— 1}? =0,2127

: D CIT.

- PF pHn
3 P =maxd T =max(6,95610°/ 169; 7,154.0°/ 183} = 0,004116”

> =1  [o]

=

< Pacuérnas TonmHa KPHIIIKK B MECTE YIUIOTHEHHS ¢ YI4ETOM MPUOABOK:

@

o 04

= 8y, + 0 = max {I{? AfE --:I:h}+ £ =max{0,2127 * 0,004116; 0.6 * 0,004116 / 756,5} + 2= 16,65MM
o Dip

j 16,65mMm < 30 Mm

= 3akioueHue: Y cJ0BUe NPOYHOCTH BbINOJHEHO

= : Ds

s K;=08 |—-1 =08+*[810/763-1}* = 0,1986

aa] D,

PacuérHas TonmmrHa BHE 30HBI YIUIOTHEHUS ¢ y4ETOM NPUOABOK:

g

< ' 0.6

;( S3p + 0 = max{l'{? A D—-cb}+ ¢ =max{0,1986 * 0,004116; 0.6 * 0,004116 / 763} + 3= 15,74Mm

2

¥a]

2 15,74mm < 24 MM

E[ 3akmrodeHre: Y cJ0BUe MPOYHOCTH BbITIOJHEHO

=

=

s

< g Juct
2| 3 E-3.00.00.00(PP 137
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+22) * (59,5 — 26C))
PaC‘IéTHaH 60J‘ITOBa${ Harpyska mnpu 3aTsKKeE, HeOﬁXOI{I/IMaﬂ I r€pMETU3alluu B pa60q1/1x yCJ‘IOBI/IﬂXZ

0. +R 1,766 * 3,14510° + 2745 = 5 82710
P x 5,827-10" H
= that =max: * = =9, '
51 o0, +R, -0, { 1,766 * 3,14810" + 2745 — 4322 = 5,3050" }

Bontoast Harpy3ka B pabo4nx yCIOBHSX:

b _pM - 7,15410° + (1-1,766) * 3,1480' = 6,95610°
PP Pt 4 -] Q, +0, = 239 q
Pe
y=— =6,95610°/ 3,14610" =22,11
Uz
1+3-q.r-[_D3 -1]
=0.41*[(1+3*22,11*(810/756,5— 1))/ (8Y _
K 6= |:|41 . D 756,5)]1/2 - 0,9452
—
Den

IMomnpaounsrii ko3 duHenT L fomyckaemoro gasaeHns K, = 1.0
Jomyckaemoe gaBieHue:

2
[b]- L L [o] g-K, =(35-3]/[1%09452*756,5j*169*1*1 = 0,3385MIla
Kq Kg-Dp

0,3385MIIa = 0,07000MIIa
3aximodeHre. Y cJIoBHe MPOYHOCTH BBIMOJIHEHO

,Zlﬂuma U KpblUiKU, HAZPYIICEHHbLE U30bIMOYHBIM 0AB/ICHUEM

PacuérHas TonmHa CTEHKH ¢ YI€TOM MPUOABOK:

sp+o=Ks Ky Dp- B ¢ -o9s2%1+7565 *(0,07000 /[1 * 169 * 11§ + 3 = 17,55mm
¢-[o]- K,




daanneoe coequuenue DN150

Pacuér Ha npouHocTh ¥ repmeTudHoOCcTL M0 ASME VIII-2

B
IG
oG

c
A

UcxoaHble AaHHbIe

Tun ¢ranua:
Hcnonnenne:
Temnounzomsumsi: Her

CB0oOOIHBIIA/MHTETPATIbHBIIL: -

[IpuBapHbIe BCTHIK

BricTyn-Bnaguna

s Huamerp 6ostoBoii okpyxxHoctH, C: 250Mm
= JlaHHbIe epBOro (guanna (koabua):
i CMEXKHBIH DJIEMEHT: Mtymep 13 DN150
Q
= Matepuan cMeXHOI0 2JIEMEHTA! 09r2C GrI'OCT 19281
=
é Marepuan ¢iaanua (kospLa): 09r2C (K11245)
Hapy>xubriit tuamerp ¢manna (kombua), A 300MMm
S Tommuua ¢anna (koibia), t: 25Mm
>
‘:I[ Cymma npu6aBok, C: 3Mm
i Brewnsist kopposus ¢uianna, G: 0 MM
E Buyrpennwnii nuametp ¢anma, B: 146mm
= JlnvHa KOHMYECKON YacTh BTYJIKH, N: 31,25um
g JlTiHA [UITHHAPUYIECKON YacTu BTYJIKH, hy! 11,75mm
: TonmuHa HUITHHIPUYECKON YacTH BTYIKH, Gy 7,5 MM
s . .
ﬁg TonumrHa KOHUYECKOW YacTH BTYJIKH, Oy 20 MM
Pannyc nepexona, r: 5MMm
= Jlannbie BTOporo ¢gianna (KoJabua):
= CMEXHBIH 7IEMEHT:
=
3 Matepuan cMeXHOI0O 2JIEMEHTA! 09r2C GrI'OCT 19281
E[ Marepuan danma (Koabla); 09r2C (KI1245)
é HapyxHubriit tuamerp ¢umanmna (kombua), A 300MMm
Tonmwmua ¢anna (kosbia), t: 25MMm
=
Elw
< g Jucr
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

Cymma npu6aBox, C: 3Mm

Buenrusst kopposus ¢uranna, G 0O MM
Buyrpennwnii nuametp ¢anma, B: 146mm
JliiHa KOHHYECKO# 4acTH BTYJKH, h: 31,25um
JlTiHA [UITHHAPUYIECKON YacTu BTYJIKH, hy: 11,75mm

TounmuHa MWIHHIPUYECKON YaCcTH BTYIKH, Gy 7,5 MM

TonmuHa KOHMYECKON YaCTH BTYJIKH, O 20 MM
Paauyc nepexona, I: 5MMm
HInunbkmu:

Marepuai: 35X

Hapyxwsrii quamerp, Gy 24 mm
Konuuectso, n: 8

PannansHas koppo3us kpenexa, G, 0Mm

IIpokaanka:
Marepuan npoxinaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEPKABEIOMIEH cTamn
Tonmuaa, hy: 3,2MM

Hapyxusiii nnamerp, OG: 203vm
Buyrpennuii nmnamerp, 1G: 183mm

Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

PacuérHoe oceBoe pacrsarusarouiee ycuiue, F: 4800H
Pacuérnelii usrubaronuii Momenr, M: 3394H M

PacuérHoe BHyTpeHHee n30sTouHOE AaBieaue, P: 0,07000MIla
PacuérHas Temneparypa 3J1€eMeHTOB COEIUHEHHUS

Temmeparypa ¢uanra (konbia), ty: 67,2 °C
Temnepatypa ¢nanua (konbua), ty: 67,2 °C
Temnepatypa 6oaros (wmunek), i 59,5 °C

Csoiicmea mamepuana 60amoé (uinuex)
JlonyckaeMble HanpsKeHus 11 Marepuana 35X npu temneparype T = 59,5 °C paboune ycioBus):
S=Min{Re / nrag; Ri2® I Neac; Re / Ny Ry / Ne}=min (590/ 4; 736 / 5; 577,11 1,5; 726 / 5) 145,2MIla
Monyns npomoiibHO# yripyroctH it Matepuana 35X npu temneparype T = 59,5 °C:

E= 2,11610° MIla
Koaddunmenr nmnelinoro pacmmpenus st marepuana 35X npu remneparype T = 59,5 °C:

as= 0,115810“ °C

JonyckaeMble HanpsHKkeHus 111 Matepuana 35X mpu remneparype T = 20 °C pabouwrie ycioBus):
S=mIn{RE / Mo, Rl / Ngzg; RS / ny}=min (590 4; 736/ 5; 590 / 1,5)= 147,2MI1a

Monynes npogoibHO yripyrocty uist Matepuaia 35X npu temneparype T = 20 °C:

E*%= 2,1510° MIla

Cesoiicmea mamepuana cmedxcnozo inemenma gnanya 1 Illmyyep 13 DN150
Jonyckaemble Hanpsokenus 11 Marepuana 0972C GrI'OCT 19281upu temneparype T = 70 °C paboune ycinoBus):

Shor= 168,6MIla
Jonyckaemble Hanpsokenus s Mmarepuana 09M2C GrI'OCT 19281upu temneparype T = 20 °C paboune yciioBus):

Shgi= 183MIIa

Jluct
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Ceoiicmea mamepuana cmeixicnozo ynemenma ranya 2

Jonyckaemsle Hanpsokerus s marepuana 09M2C GrI'OCT 19281upu temneparype T = 67,2 °C pabouue ycinoBus):

Sho= 169,4MIla
Jonyckaemble Hanpsokenus i Marepuana 0902C GrI'OCT 19281upu temneparype T = 20 °C paboune ycioBus):

Sw= 183MIIa

Cesoiicmea mamepuana ¢aanya (koarvua) 1
Honyckaembie Hampspkenus 1t matepuana 090 2C (KI1245) mpu temnepatype T = 67,2 °C pabouue ycnopusi):
So1i= Min( Ry / nr; Ry2°/ ng) = min{224,3/1,5; 440/ 2,4}=149 6MIla
Monyis npopoiisHO# yrnpyroctd st matepuaina 092C (KI1245) npu remneparype T = 67,2 °C:

E;= 1,94310° MITa
Koaddurment nuneiiHoro pacumpenus 1 marepuana 09 2C (KI1245) mpu temnepatype T = 67,2 °C:

o= 0,11610° °C

Honyckaembie Hanpspkenust 1t Matepuana 09 2C (KI1245) npu temnepatype T = 20 °C pabouue ycnoBusi):
Sy= min( Ry / nr; Ry2°/ ng) = min{245/ 1,5; 440 / 2,4)=163,3MI1a

Monyis npogoiisHO# yrpyroctu st Matepuana 092C (KI1245) nmpu remmeparype T = 20 °C:

E%°= 1,9910° MIla

Cesoiicmea mamepuana ¢ranuya (Konrvua) 2
Honyckaembie Hanmpspkenus 1t matepuana 090 2C (KI1245) mpu temnepatype T = 67,2 °C pabouue ycnopusi):
Siz= Min( Ry / nr; R/ ng) = min{224,3/1,5; 440/ 2,4)=149,6MIla
Monyis npogoiisHO# yrpyroctd mis matepuaina 09'2C (KI1245) npu remneparype T = 67,2 °C:

E= 1,94310° Mlla
Koaddunment nunetinoro paciuupenus s marepuana 09'2C (KI1245) npu temneparype T = 67,2 °C:

o= 0,11610° °C
Honyckaembie Hanpspkernust 1t Matepuana 09 2C (KI1245) npu temnepatype T = 20 °C pabouue ycnoBusi):

Sy= min( R/ nr; Ry / ng) = min{245/1,5; 440/ 2,4)=163,3MIla

«
§ Mopuyse npoposbHO# ynpyroctu st Mmatepuana 09 2C (KI1245) npu temmneparype T = 20 °C:

= E*= 1,9910° MIla

Q

=

E[ Pacuémmnoie napamempeol nepeozo ¢ranya.

= BuyTrpennuii tuametp (ianna (C y4eToM KOPpO3HK):

- E=B+2-c =146+2*3 = 152Mm

S JuameTp BTYJIKH C yueToM KOppo3uu (uist pIaHIeB, IPUBAPHBIX BCTHIK):

>

g B =8p—°C =7,5—3:4,5MM

o Bonpunit guameTp KOHMYECKON BTYJIKK C y4€TOM KOPPO3UU:

=

=~ g1=g;-¢ =20-3=17MMm

<! Tonumza ¢aHia, ¢ y4eToM KOPpO3HH:

E t=t-ec; =25-0=25mm

s = .

3 Pacuémmnuvie napamempol 6mopozo ranua.

A IapaMeTpsbl IEPBOTo U BTOPOro (iiaHIEB MOJTHOCTHIO COBNAJAIOT, PACYET BTOPOTO (pJiaHIa He TIPOBOIUTCS

N -

g:g[ XapaxkmepucmuKku npoKiaoKu:.

E Koapou- YcnoBHBII MO-
5 T . laBrieHue lommyckaemoe yeib-

2 W ¥ MaTepHa mpo- POKJIAIOYHBIH LUCHT 00Ka- | Iynb cxxatus Ep,
=i oOxKaTus, Y, Hoe nasnenue [(],

=t K1aIKHA 03¢ duruent, m MITa MITa THaK MlIla

o

=

CrinpasbHO-HABUTAsS C 3 69 - - -

<

r
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.
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|neHT01“4 U3 HepaKaBerolen ‘
CTaJN

IupuHa, ucmosb3yemas s onpeaesieHus 6a30B0Oil KOHTAKTHOW LIMPHUHBI MPOKIAAKK yepe3 Dy, Ha OCHOBaHHU BO3MOMKHOU
KOHTAKTHOW IIMPHUHBI MTPOKIIA KM

N = @ =(203-183) /2= 10Mm

BasoBas xoHTakTHas IIMPUHA OPOKIAIKHU:

};.D=ﬂ =10/2 = 5mmMm

2
JuaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEAKLIUU CO CTOPOHBI MPOKIIAIKHU:
Ecnu by < 6 MM, G paBHO cpeaiHeMy AHaMeTpy KOHTAKTHPYIOIIECH MOBEPXHOCTH MPOKIAKH.

foa i
G = 0G + max [B B =IG] =(203 + max{146; 146; 183}) / 2= 193mM
2
]_HI/IpI/IHa, I/ICHOHL3y€Ma${ JUJIsL onpeaeneHI/m 6330B0ﬁ KOHTaKTHOfI HII/IpI/IHLI HpOKJ’IaL[KI/I qepe3 bo, Ha OCHOBAHUHU BOSMO)KHOﬁ
KOHTaKTHOU IHUPUHBI IPOKJIAJIKH:

N = oG -1G =(203-183)/2=10MmMm
2

BazoBas xoHTakTHas IIMPUHA OPOKIAJIKHU:

M
hD:E =10/2 = 5MmMm

JuaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLIUU CO CTOPOHBI MPOKIIAIKHU:
Ecnu by < 6 MM, G paBHO cpesiHeMy AHaMETPy KOHTAKTHPYIOIICH MOBEPXHOCTH MPOKIAKH.

-~
o= OC +max [B .B ’IG] =(203 + max{146; 146; 183}) / 2= 193Mm
2

DddexTuBHAS KOHTAKTHAS IMUPUHA MPOKIIATIKH:

by eccrm 20 =8 yy
b= by > 6, TOMM

a5 ﬁ cClin

Pacuém nacpysox
[poekTHast GonToBast Harpy3Ka s pabovnX yCIOBHU (A1 HECAMOYIUTOTHSIIOMIUXCS TIPOKIAIO0K):
W =0.735 G2 p+2bonGomop =0785% 193 *0,07000 + 2 * 5 * 3,142 * 193 * 3 * 0,0700(= 3320H
Benuuunna pacTsruparoiiei BHEIIHEH CUJIbL:
F, =4800H

CXUMAONUMK Harpy3KaMu IpeHeOperaroT, ¥ B 3TOM cliyyae Fa mpupaBHUBAETCS HYITIO.
Buewmnuii u3rubarommii MOMEHT:

Mg = 3394H m
W =7-b G-y =3142%5%193*69=2,00210° H
O6n1a;1 pacyeTHad miomaiab CECUYCHUA 00NTOB:
4.
W, +F, + E w
Ao = max & | =max[(3320 + 4800 + 4 * 3394 / 193) / 145,2; 2,08¢ / 147,2] = 0,001421m°
S1:--:- Sbg

JuameTp ceyenus 0omra (WIMHIBKH) C YI€TOM KOPPO3HUH:

doe = 24Mm

[Tnomane cedyenus 6onra (WMMWILKK) (10 BHYTPEHHEMY JMAMETPY PE3bOBI C YYETOM KOPPO3HH):

fs =0,32410° v?

[lommaas monepeyHoro ceueHust GOITOB MO BHYTPEHHEMY IUAMETPY PE3bOBI MM MUHUMAJIBHOMY JHAMETPY CTEPIKHS:

Jluct

E-3.00.00.000P 141

Wzm) Jlucr Ne nokym. Ionmn. JHara




s H,="W -H =3320-2047=1273H
¢ Bonrosoit untepna:
=
§ E=5=“'C =3,142*250 /8= 98,17mm
= 1
é( HomuHanbHbIH ArameTp Ooita:
a=d, =24Mm
S Koadpumment 601ToBOTO MHTEpBANA!
>
i [E
< Bgp = maxal;, |——° L =max{l; (98,17 / (2* 24 + 25§f} = 1,16
: 2ea+t
m
T
~
ol I>Cg=ﬂ =17/45 =3,778
= B0
= Koaddpunment
=
. — * 2 —
§ h, = fB gy (152 452 =26,15mMm
- h
My = — =31,25/26,15= 1,195
h
< ]
§ Koaddurment nanpsoxenuit (Tabauma 4.16.5):
S F =0,6426
§ PacueTtHble KO3)HUITUSHTHI:
= F
[©) = — =0,6426 /26,15 =
S & b 0,02457 im
A<
o .
=4 W¥o]
=] (o8]
= B Jluct
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Ay =n-f, =8%032410° = 0,002592¢°

Pacuém o6onmos(mnuex).

VYcnoBue mpoYHOCTH OOJITOB:
An.< Ay

0,001421v” < 0,002592v°
YcaoBue MPOYHOCTH BHINOJTHEHO

Pacuém nanpsascenuii nepeozo ranya:

PaBHOzelicTByOLIAs 1aBIEHHS HA BHYTPEHHEH MMOBEPXHOCTH (paHa:
Hp =0785.B4.p =0.785%152*0,07000 = 1270H
ITiteuo momenTa it cuibl Hp ((bi1aHIbl HHTErpaabHOTO THIIA, WK IPYTHE, PACCYMTHIBAEMbIE AHAIOTHYHO):
hp = C-B-a1 -(s0-152-17)/2= 40,5mm
2
PaBHozeiicTBYIOIIAs JABICHUSA:

H =0785 G%. p =0785*193+*0,07000 = 2047H
Paznura mexay oOrieit paBHOICHCTBYIOIICH NaBJICHHS W PAaBHOIEHCTBYIOIIEH HAa BHYTPEHHEH MMOBEPXHOCTH (hIIaHIA:

H,=H-H; =2047-1270= 777,3H
PannanpHOE paccTosiHHEE OT peakIuy MPOKIAIKH 10 OOITOBOM OKPY>KHOCTH:

hg = C-C _(250-193)/2= 28 5um
2
Ilneuo JJI1 Harpy3Ku HT (I/IHTel“paJ'ILHI)Ie (bHaHHI)I, a TaK¥XKC MHBbIC, paCCUUTBIBACMBbIC aHaHOFI/I‘IHO)Z
1|C-B _ —
hp =—|——+hp | =1/2*[(250-152)/2 +28,5]= 38,75Mm
2 2

Harpyska Ha npokianky (pasHuIa MEXy IPOEKTHOMN GOJITOBOM HArPY3KOM U paBHOAEHCTBYIOIIEH JaBlIeHUs), B pabOdHX:




K= =300/152
B

2 rl+8 55246 12K -1
g

= 1,974

T= = (1,974 * (1 + 8.55246*Ig 1,974) — 1)/ ( (1.0472 + 1.9448,974) * (1,974 - 1)) = 1,517
(1.0472 +19442 - K4y (K -1y
2
U= K7d+3825296 1gK)-1 = (1,974 * (1 +8.55246 * g 1,974) — 1) / (1.36136 * (147 1) * (1,974 - 1)) = 3,318
136136 (K2 -1 (K -13
Koaddurment nanpsoxenuit (Tabauma 4.16.5):
V =0,04937
Koaddunment d ajist mHTErpanbHbIX (JIaHIEB:
a=9 0 .28 —3318/004937 % 26,15 * 4% =0,355910* m*
=5 hoEl = , , 2 =0, M
E
L= be+l +L =(25 * 0,02457 + 1) / 1,517 + 25 0,355910* = 1,503
T d
MowMmeHT uHepuuu cedeHus (uania npu u3rude (MHTerpanbHbie (GrIaHLbl C BTYIKOM):
2
[ 00574 -Logh ho B - 08741503 %4,5%2615*152/0,0493= 0,214310° w*
v
Gape=0.5-[gy +g1)  =05*(45+17) = 10,75mm
A5 =03 [A-E) =0.5 * (300 — 152) = 74MM
Tak kax T'EGWE,
Ay =Ap =74mm
Ep=t = 25mm
4 6
© 1 B 1 |B =(74*25%) *[1/3-0.21* (25/74) * (1 — = 0,303510
= Eoap=la, Byl |o-0a | 22| 1-— 428 . a
S LB { & B) 3 [ﬂ,ﬁ_] T {Aﬁ. 1/12 * {25/ 74})] M
=
¥
‘E’ Co=h = 31,25mm
=
é Dpe =Gmg =10,75mm
4 —_ * *
: =(31,25 * 10,75) * [1/3 - — (. 8
5 K p = (Cc -D%s)- ! ygs [Boe| |-t |Dos 1.05 * (10,75 / 31,25) * (1 — (40'108]10
= 3 T 192 | C, 1/192 * {10,75 / 31,25)] ) M
2 [onspHbIit MOMEHT ceueHus (raHua (MHTErpaibHbIe (IaHIb], ITIOCKKE (IaHLBI C BTYIKOH):
)
= I, =K 45 +Kp =0303510° +(-:0,108110°) = 0,302410° m*
p- KoMIIOHEHT IPOEKTHOTO MOMEHTA Ha (DJIaHIIE, KaK pe3yiIbTaT AEHCTBUS BHEIIHETO U3TMOAIOIIEro MOMEHTA H/UIIH OCEBOM
Z. CHUJIBI.
=
= Mo = 4 Me. I _ hy, A F e o 4 * 3394 * [0,214310° / (0.3846 * 0,30240° + 0,214310° = 2303H
§ oe E'| T 3nae T, 1| | T2 hg 4 BD )] * 40,5/ (250 - 2 * 40,5)] + 4800 * 40,5 M
M KOS(b(bHHI/ICHT MOMCHTA [JIs1 pacyeTa CB060L[HI>IX KOJICI.
< FS =1
§ Wsrubaroniuii MOMEHT B pab0YuX yCIOBUSAX (BHYTPEHHEE JABIICHHE):
= = 2440H
§ M, = MHD ‘hp +Hyp hp +Hg -hgl Bgp +1,,) 'Fs| =1((1270* 405 + 77,3 % 38,75 + 1273 * 28,5) $16 + 2303) * 1|
= Koaddurment nanpsoxenuit (Tabauma 4.16.5):
o
= f=1
IIpomosbHBIE HANIPSHKEHHS BO BTYJIKE, B pa00YHX YCIOBHSIX:
3 <
glw
< g JIucr
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f-M,
B =——"— =1%2440/(1503*17* 152) = 36,94MIla
L.giE
YcnoBue Npo4YHOCTH!

Sy S minfl 5-35:258, ]

min{l 5-8;,,2.5-8, .} =min{15*149,6; 2.5 * 168,6)= 224,3MIIa
36,94MIla < 224,3 MIla, ¥ ciioBHe MPOYHOCTH BBHITIOJTHEHO
PannanpHble HanpspDKeHUS BO (raHIle, pabodne yCIOBHS:

(133 te+1) M,
L-t%.B
VYcnosue Npo4YHOCTH!
Sp 28,
31,04MIla < 149,6 MIla, ¥ ciioBue MPOYHOCTH BBHITIOJTHEHO

=(1.33 * 25 * 0,02457 + 1) * 2440/ (1,503 * 25152) = 31,04MIla

2
Y = L .[9_55345 +5 7160 .Kz;i =1/(1,974 - 1) * (0.66845 + 5.7169 * 1,974Ig 1,974 / (1,974- 1)) = 3,019
E =1 -1
p!
. K= +1 = (1,974 + 1)/ (1,974—1) =1,691
K*-1

KacarenbHble HanpspkeHMs BO (uiaHie, pabodne ycaoBUsL:

¥
RT =3 2 - Z-3g =3,019*2440/ (25* 152) — 1,691 * 31,04= 25 06MIIa
t*-B
Ycnosue Npo4YHOCTH!
S8

25,06MIlIa < 149,6 MIla, YcioBue NpOYHOCTH BHINOJIHEHO

BHTBR = (36,94 +31,04)/ 2= 33,99MITa

Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.
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2

Ycnosue Npo4YHOCTH!

g +a
“H TR omy
33,99MIla < 149,6 MIla, ¥ c/ioBHe MPOYHOCTH BBHITIOJTHEHO

SHHST - (36,94 + 25,06)/ 2= 31MIla
2

VYcnoBue Npo4YHOCTH!

SH +3 T
——z3
7 o
31 MIla < 149,6 MIla, Yc/10BHe NPOYHOCTH BHINOJIHEHO
BostoBast Harpy3Ka B yCIOBHSIX MOHTaXa:

A,

= [ﬂ} Hyg = (0001421 +0,002502) / 2 * 147,= 2,95410° H
2

W3rubaroninii MOMEHT B YCIOBHAX MOHTaxa (BHYTPECHHEE JaBJICHHUE):

- W, [C-G) By F

E 2
IIpononbHbIE HAMIPSIKEHUS BO BTYJIKE, B YCIOBHSX MOHTaXa:

=2,95410° * (250 -193)* 1,16 * 1/ 2= 9762H m

£.M,

L-gi B
YcnoBue Npo4YHOCTH!

Sy Srmin{l 5.8 258,

Sy =1+%9762/ (1,503 * 17* 152) = 147,8MIla

m;in{l D a5 Sng} = min{1.5 * 163,3; 2.5 * 183}= 245MIIa
147,8MIla < 245 MlIla, YcaoBue MPOYHOCTH BHITIOJTHEHO

E-3.00.00.00PP
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PaL[I/IaJILHI)Ie HaIps’)KEHUA BO (l)J'IaHIIG, YCJIOBUSI MOHTaXa:

[133-t-e+1)- M,
Bg = 7 - =(1.33*25*0,02457 + 1) * 9762 / (1,503 * 25 152) = 124,2MIla
1.1%.

YcnoBue npoYyHOCTH:

Sg 2 ng

124,2MTIla < 163,3 MIla, YcaoBue MpoYHOCTH BHINOJIHEHO
KacatenbHble HAIPsDKEHHSI BO (DIIAHIIE, YCIIOBUS MOHTaXa.:

M
Br=— E_= 3p =3,019%9762/(25* 152) - 1,691 * 124,2= 100,3MIIa
t°-B
VYcnoBue Npo4YHOCTH!
ar g

100,3MITIa < 163,3 MIla, YcaoBue NPOYHOCTH BHINOJIHEHO

SHHSR = (147,8 +124,2)/ 2= 136MIla
2
VYcnosue Npo4YHOCTH!

3 H +3 i
=g
136MIla < 163,3 MIla, YcaoBHe MPOYHOCTH BHINIOJTHEHO

SHYST - (147,8 +100,3)/ 2= 124MTla
2
Ycnosue Npo4YHOCTH!

SH +ST
——— =3
&

124 MIla < 163,3 MIla, YcaoBHe NTPOYHOCTH BHINIOJTHEHO
YciaoBue NpOYHOCTH BHINIOJHEHO

Kecmkocmo ¢hranya

- 1Sl paboYHX YCIIOBHIA

KoadduuueHT xecTKOCTH AJIs HHTETPAbHBIX (DIaHICB!

Kr=0.3

TMokasarens xectkocTr ¢uianna (MHTErpagbHbie GIaHIbl, paboyre yCIOBHS):

52.14-W -1

L-Ey g8 Kg b,

YcnoBue KeCTKOCTH:

J<1.0

0,1353< 1.0

YcaoBue ;KECTKOCTH BbINIOJIHEHO

- TSI yCJIOBUH MOHTaXa!
INoka3zarens xecTkoCcTH (uaHia (MHTerpanbHble (IIAHIBI, YCIOBUS MOHTAXA):

= (52.14 * 0,04937 * 2440) / (1,503 * 1,94%° * 4,5°* 0,3 * 26,15) = 0,1353

Jd.14-¥ M,

I= 2
L-Ey 85 K b

VcnoBue KeCTKOCTH:

J<1.0

0,5286< 1.0

YciaoBue :KECTKOCTH BBHINMOJHEHO

= (52.14 * 0,04937 * 9762) / (1,503 * 1,99° * 4,5°* 0,3 * 26,15) = 0,5286

Pacuém nanpsasxcenuit 6mopozo paanya:

IapaMeTpsbI IEPBOTo U BTOPOro (hiiaHIEB MOJTHOCTHIO COBNAJAIOT, PACYET BTOPOTo (pJiaHIa He TIPOBOIUTCS
Ycii0BHE MPOYHOCTH BBHIMOJIHEHO

Kecmkocmo ghnanya
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ITapameTpsl nepBoOro u BTOpPOro ¢GiaHues MOJHOCTHIO COBINAJAIOT, PACcYET BTOPOro (iaHma He MPOBOIUTCS
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daanneBoe coequuenne DNSO

Pacuér Ha npouHocTh ¥ repMmeTnyHOCcTL M0 ASME VIII-2

B
IG
oG

c
A

UcxoaHble AaHHbIe

Tun ¢ranua:
Hcnonnenne:
Temnounzomsumsi: Her
CB0oOOIHBIIA/MHTETPATIbHBIIL: -

Huamerp 6ostoBoii okpyxxnHoctr, C: 160Mm
JlaHHbIe epBOro (guanna (koabua):

CMEXKHBIH 3JICMEHT:

Matepuan CMEXHOT0 3JICMEHTA!

Marepuan ¢iaanua (kospLa):

Hapy>xubriit tuamerp ¢manna (kombua), A
Tommuua ¢anna (koibia), t:

Cymma npubaBok, C:

Bremnnsist koppo3us ¢uiaHna, G:
Buyrpennwnii nuametp ¢anma, B:

JlnvHa KOHMYECKON 9acTh BTYJIKH, N:
JlTiHA UITMHAPUYIECKOW YacTu BTYJIKH, hy!
TonuuHa UTHHAPUYECKON YaCTH BTYIKH, (!
ToJsHa KOHUYECKON YacTH BTYJIKH, O

Paauyc nepexona, rI:
Jlannbie BTOporo ¢gianna (KoJabua):

CMEXHBIH 7IEMEHT:

Marepua CMEXHOTO JJIEMEHTA!
Marepuan danma (Koabla);

HapyxHubriit tuamerp ¢umanmna (kombua), A

Tonmwmua ¢anna (kosbia), t:

[IpuBapHbIe BCTHIK

BricTyn-Bnaguna

Mtymep V DN80
09r2C GrI'OCT 19281
09r2C (K11245)
195mm

21mMm

3Mm

0 MM

78MMm

27,5mMm

6,5MMm

6 MM

17 mm

5MMm

09r2C GrI'OCT 19281
09r2C (K11245)
195mm

21mm

Hzm) Jluct

No noxym. TTopi. Jlara
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Cymma npu6aBox, C: 3Mm

Buenrusst kopposus ¢uranna, G 0O MM
Buyrpennwnii nuametp ¢anma, B: 78Mm
JliHa KOHHYECKO# 4acTH BTYJKH, h: 27,5mm
JliiHA UITHHAPUYIECKON YacTu BTYJIKH, hy: 6,5MMm

TonmuHa MUIMHAPHYCCKON YaCTH BTYIKH, Jo: 6 MM

TounmrHa KOHUIECKOW YaCTH BTYJIKH, Oy 17 mMm
Pamuyc nepexona, r: 5MMm
HInunbkmu:

Marepuai: 35X

Hapyxwsrii quamerp, Gy 16 MM
Konuuectso, n: 8

PannansHas koppo3us kpenexa, G, 0Mm

IIpokaanka:
Marepuan npoxinaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEPKABEIOMIEH cTamn
Tonmuaa, hy: 3,2MM

Hapyxusiii nnamerp, OG:  120mMm
Buyrpennuii nmuamerp, 1G: 106 mm

Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

PacuérHoe oceBoe pacrsarusarouiee ycuiue, F: 2900H

Pacuérnelii usrubaronuii Momenr, M: 989,9H m

§ PacuérHoe BHyTpeHHee n30pITouHOe AaBieaue, P: 0,07000MIla
‘;[ PacuérHas Temneparypa 3J1€eMeHTOB COEIUHEHHUS
§ Temneparypa dianua (koibua), ty: 67,2 °C
E[ Temnepatypa ¢nanua (konbua), ty: 67,2 °C
= Temnepatypa 6oaros (wmunek), i 59,5 °C
5 Csoiicmea mamepuana 60amoé (uinuex)
= JlonyckaeMble HanpsKeHus 11 Marepuana 35X npu temneparype T = 59,5 °C paboune ycioBus):
= S=Min{Re / nrag; Ri2® I Neac; Re / Ny Ry / Ne}=min (590/ 4; 736 / 5; 577,11 1,5; 726 / 5) 145,2MIla
é Monyns npomoiibHO# yripyroctH it Matepuana 35X npu temneparype T = 59,5 °C:
E= 2,11610° MIla

S Koaddunmenr nmnelinoro pacmmpenus st marepuana 35X npu remneparype T = 59,5 °C:
2 a.= 0,115810” °C
; JonyckaeMble HanpsHKkeHus 111 Matepuana 35X mpu remneparype T = 20 °C pabouwrie ycioBus):
53 S=MIn{Re™ / Nrac; R’ / Nea; RS/ p}=min (590 / 4; 736 / 5; 590 / 1,5): 147,2MI1a
A Monynes npogoibHO yripyrocty uist Matepuaia 35X npu temneparype T = 20 °C:
s E*%= 2,1510° MIIa
[a]
q -~
= Cesoiicmea mamepuana cmexncnozo nemenma gaanya 1 Illmyyep V DNBO
¥a]
E Jonyckaemble Hanpsokenus 11 Marepuana 0972C GrI'OCT 19281upu temneparype T = 70 °C paboune ycinoBus):
= Shoi= 168,6MIla
= Homyckaembie Hanpspkenust st Mmatepuana 090 2C GrI'OCT 19281mpu temmneparype T = 20 °C pabouwne ycimoBusi):

- Shgi= 183MIla

=

] <
Elw
< g Jluct
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Ceoiicmea mamepuana cmeixicnozo ynemenma ranya 2

Jonyckaemsle Hanpsokerus s marepuana 09M2C GrI'OCT 19281upu temneparype T = 67,2 °C pabouue ycinoBus):

Sho= 169,4MIla
Jonyckaemble Hanpsokenus i Marepuana 0902C GrI'OCT 19281upu temneparype T = 20 °C paboune ycioBus):

Sw= 183MIIa

Cesoiicmea mamepuana ¢aanya (koarvua) 1
Honyckaembie Hampspkenus 1t matepuana 090 2C (KI1245) mpu temnepatype T = 67,2 °C pabouue ycnopusi):
So1i= Min( Ry / nr; Ry2°/ ng) = min{224,3/1,5; 440/ 2,4}=149 6MIla
Monyis npopoiisHO# yrnpyroctd st matepuaina 092C (KI1245) npu remneparype T = 67,2 °C:

E;= 1,94310° MITa
Koaddurment nuneiiHoro pacumpenus 1 marepuana 09 2C (KI1245) mpu temnepatype T = 67,2 °C:

o= 0,11610° °C

Honyckaembie Hanpspkenust 1t Matepuana 09 2C (KI1245) npu temnepatype T = 20 °C pabouue ycnoBusi):
Sy= min( Ry / nr; Ry2°/ ng) = min{245/ 1,5; 440 / 2,4)=163,3MI1a

Monyis npogoiisHO# yrpyroctu st Matepuana 092C (KI1245) nmpu remmeparype T = 20 °C:

E%°= 1,9910° MIla

Cesoiicmea mamepuana ¢ranuya (Konrvua) 2
Honyckaembie Hanmpspkenus 1t matepuana 090 2C (KI1245) mpu temnepatype T = 67,2 °C pabouue ycnopusi):
Siz= Min( Ry / nr; R/ ng) = min{224,3/1,5; 440/ 2,4)=149,6MIla
Monyis npogoiisHO# yrpyroctd mis matepuaina 09'2C (KI1245) npu remneparype T = 67,2 °C:

E= 1,94310° Mlla
Koaddunment nunetinoro paciuupenus s marepuana 09'2C (KI1245) npu temneparype T = 67,2 °C:

o= 0,11610° °C
Honyckaembie Hanpspkernust 1t Matepuana 09 2C (KI1245) npu temnepatype T = 20 °C pabouue ycnoBusi):

Sy= min( R/ nr; Ry / ng) = min{245/1,5; 440/ 2,4)=163,3MIla

«
§ Mopuyse npoposbHO# ynpyroctu st Mmatepuana 09 2C (KI1245) npu temmneparype T = 20 °C:

= E*= 1,9910° MIla

Q

=

E[ Pacuémmnoie napamempeol nepeozo ¢ranya.

= BuyTrpennuii tuametp (ianna (C y4eToM KOPpO3HK):

- E=E4+2.c =78+2%*3 =84mMm

S JuameTp BTYJIKH C yueToM KOppo3uu (uist pIaHIeB, IPUBAPHBIX BCTHIK):

>

=

% B =8p—°C =6-3 = 3MM

o Bonpuinit auameTp KOHMYECKON BTYJIKK C y4€TOM KOPPO3UU:

=

= g1=g-c =17-3=14mm

<! Tonumza ¢aHia, ¢ y4eToM KOPpO3HH:

E t=t-eg; =21-0=21mm

s = .

3 Pacuémmnuvie napamempol 6mopozo ranua.

A IapaMeTpsbl IEPBOTo U BTOPOro (iiaHIEB MOJTHOCTHIO COBNAJAIOT, PACYET BTOPOTO (pJiaHIa He TIPOBOIUTCS

N -

g:g[ XapaxkmepucmuKku npoKiaoKu:.

E Koapou- YcnoBHBII MO-
5 T . /[aBneHne Jlonyckaemoe yaemnb-

2 W ¥ MaTepHa mpo- POKJIAIOYHBIH LUCHT 00Ka- | Iynb cxxatus Ep,
=i oOxKaTus, Y, Hoe nasnenue [(],

=t K1aIKHA 03¢ duruent, m MITa MITa THaK MlIla

o

=

CrinpasbHO-HABUTAsS C 3 69 - - -

<

r
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|neHT01“4 U3 HepaKaBerolen ‘
CTaJN

IupuHa, ucmosb3yemas s onpeaesieHus 6a30B0Oil KOHTAKTHOW LIMPHUHBI MPOKIAAKK yepe3 Dy, Ha OCHOBaHHU BO3MOMKHOU
KOHTAKTHOW IIMPHUHBI MTPOKIIA KM

N = @ =(120-106) /2= 7 MM

BazoBas xoHTakTHas IIMPUHA OPOKIAIKHU:

by =% =7/2 = 3,5mMm

JuaMeTp OKpy>KHOCTH NMPUJIOKEHUS PEAKLIUU CO CTOPOHBI MPOKIIAKHU!
Eciu by < 6 MM, G paBHO cpeaiHeMy AHaMeTpy KOHTAKTHPYIOIIECH MOBEPXHOCTH MPOKIAKH.

oo,
o o OY Hmax [B B :IG] (120 + max{78; 78; 106}) / 2= 113mm
7
H_[I/IpI/IHa, I/ICHOHI)?)yeMaﬂ JUJIsL OHpeL[eJleHI/ISI 6a30B0ﬁ KOHTaKTHOﬁ HII/IpI/IHI)I HpOKJ‘IaL[KI/I 'lepe3 bo, Ha OCHOBAHUHU BOSMO)I(HOﬁ
KOHTAKTHOM IMIMPUHBI TPOKIAIKH:

N = oG -1G =(120 - 106) /2= 7 MM
2

BazoBas xoHTakTHas IIMPUHA OPOKIAIKHU:

by =% =7/2 = 3,5mMm

JuaMeTp OKpy>KHOCTH NMPUJIOKEHUS PEaKLIUU CO CTOPOHBI MPOKIIAKHU:
Eciu by < 6 MM, G paBHO cpeaiHeMy AHaMeTpy KOHTAKTHPYIOIIECH MOBEPXHOCTH MPOKIAKH.

-
o D05 +max [B .B =IG] =(120 + max{78: 78; 106}) / 2= 113mMMm
2

DddexTuBHAST KOHTAKTHAS IMUPUHA MPOKJIATIKH:

by eccrm 20 =8 yy
b= LI =3,5MMm

a5 ﬁ cClin

Pacuém nacpysox
[poekTHast GonToBast Harpy3Ka s pabovnX yCIOBHU (A1 HECAMOYIUTOTHSIIOMIUXCS TIPOKIAIO0K):
W =0.735 G2 p+2bonGomop =0785% 113+*0,07000 + 2 * 3,5 * 3,142 * 113 * 3 * 0,0700= 1224H
Benuuunna pacTsruparoiiei BHEIIHEH CUJIbL:
F, =2900H

CXUMAONUMK Harpy3KaMu IpeHeOperaroT, ¥ B 3TOM cliyyae Fa mpupaBHUBAETCS HYITIO.
Buewmnuii u3rubarommii MOMEHT:

Mg = 989,9H u
W, =7-b -Gy =3142%35*113*69=8,57310" H
O6H.[af{ pacyeTHad miomaiab CECUYCHUA 0OJITOB:
4.1
W, +Fy +—=
Ag = max - TE | = max(1224 + 2900 + 4 * 989,9/ 113) / 145,2; 8BTC' /147,2] = 0,582410° m?
S1:--:- Sbg

JuameTp ceyenus 0omra (WIMHIBKH) C YI€TOM KOPPO3HUH:

dpc = 16 MM

[Tnomane cedyenus 6onra (WMMWILKK) (10 BHYTPEHHEMY JMAMETPY PE3bOBI C YYETOM KOPPO3HH):

fs = 0,14410° v?

[lommaas monepeyHoro ceueHust GOITOB MO BHYTPEHHEMY IUAMETPY PE3bOBI MM MUHUMAJIBHOMY JHAMETPY CTEPIKHS:

Jluct
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s H,=W -H =1224-7017=521,8H
¢ Bonrosoit unTepa:
=
§ = =—“.C =3,142*160/8= 62,83Mm
= 1
é( HomuHanbHbIH ArameTp Ooita:
a=d, =16mm
S Koadpumment 601ToBOTO MHTEpBANA!
>
- [E
Z. Bap = maxdl;, J——° % =max{l; (62,83/(2* 16+ 21}f} = 1,089
: 2ea+t
m
T
~
> X =2 =14/3 = 4,667
= B0
= Koaddpunment
=
. — * 2\1/2 —
§ hy,=,B-g; =(@4%3) =15,87mm
- h
ip=— =275/1587=1,732
h
< L]
§ Koaddurment nanpsoxenuit (Tabauma 4.16.5):
S F =0,5389
§ PacueTtHble KO3)HUITUSHTHI:
= F
o = — = =
2 & h 0,5389 / 15,87 0,03395 Ivim
=
o .
=] WEp}
=] (o8]
= B Jluct
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Ay =n-f, =8%014410° = 0,001152¢°

Pacuém o6onmos(mnuex).

VYcnoBue mpoYHOCTH OOJITOB:
An.< Ay

0,582410° M* < 0,001152°
YcaoBue MPOYHOCTH BHINOJTHEHO

Pacuém nanpsascenuii nepeozo ranya:

PaBHOzelicTByOLIAs 1aBIEHHS HA BHYTPEHHEH MMOBEPXHOCTH (paHa:
Hp =0785-B4.p =0.785*8£*0,07000 = 387,7H
[Treuo momenTa it cuiabl Hp ((i1aHIbl HHTErpaabHOTO THIIA, WK IPYTHE, PACCYMTHIBAEMbIE AHAIOTHYHO):
hp = C-B-21 - (160-84-14)/2= 31mm
2
PaBHopeiicTBYIOIIIAs JABICHUSA:

H =0785 G% p =0785*113+*0,07000 = 701,7H
Paznura Mexay oOrieit paBHOICHCTBYIOIICH NaBJICHHS W PAaBHOJIEHCTBYIOIIEH HAa BHYTPEHHEH MOBEPXHOCTH (hiIaHIA:

H T= H- HD =701,7 - 387,7= 313,9H
PagmansHOE paccTosTHHEE OT peakIiiuy MIPOKIAIKA 10 OOITOBOM OKPYKHOCTH:

hg = C-C _(160-113)/2= 23 5um
2
Ilneuo JJI1 Harpy3Ku HT (I/IHTel“paJ'ILHLIe (bHaHHI)I, a TaK¥XKC MHBbIC, paCCUUTBIBACMBbIC aHaHOFI/I‘IHO)Z
1 (C-B _ —
hp =—|——+hp | =1/2*[(160-84)/2+235]= 30,75um
2 2

Harpyska Ha npoknanky (pasHuIa MEXTy IPOEKTHOMN GOJITOBOM HArpy3KOi U paBHOAEHCTBYIOIIEH JaBlIeHHUs), B pabOYHX:




v
Gz = 0.5-(gp +a1) =0.5* (3 + 14) =8,5Mm
Ap=05([4-E) =0.5* (195 - 84) =55,5Mm
Tak kax T'EGWE,
Ay =Ap = 55,5mMm
Ep=t =21mm
4 6
< 1 B 1 |B =(55,5* 21° *[1/3 — 0.21 * (21 / 55,5) * (1 — =0,130610
= Eoap=la, Byl |o-0a | 22| 1-— 428 . a
s AE { & B) 3 [AA] T {Aﬁ. 1/12 * {21/ 55,5})] M
=
¥
‘E’ Co=h = 27,5Mm
=
é [)D,:.,=If_}wIg = 8,5Mm
4
: 1 D 1 D =(27,5*8,5) *[1/3-1.05* (8,5/27,5) * (1 — =0,148710°
= E i Diix ) , ) s
Kep=s Dig)|=-105 | === [1-— . 4
LEE Co (Cc DG) 3 [Cc ] 192 {Cc } 1/192 * {8,5/ 27,59] M
2 [onspHbIit MOMEHT ceueHus (rraHua (MHTErpaibHbIe (IaHbl, ITIOCKKUE (IaHLBI C BTYIKOH):
)
= I, =K 45 +Kp =0.130610° +0,148710° = 0,130710° u"
- KoMIIOHEHT IPOEKTHOTO MOMEHTA Ha (DJIaHIIE, KaK pe3yiIbTaT AEHCTBUS BHEIIHETO U3TMOAIOIIEro MOMEHTA H/UIIH OCEBOM
Z. CHUJIBI.
=
= Mo = 4 Me. I _ hy, A F e o 4*989,9 *[0,7897107 /(0.3846 * 0,13010° +0,7897107 = 855,3H
§ oe E 03886 1 +1 || C-2 4 BD )] *[31/ (160 — 2 * 31)] + 2900 * 31 M
M KO3(1)(1)I/IHI/ICHT MOMCHTa U1l pacueTa CB060L[HLIX KOJICLI.
< FS =1
§ Wsrubaroniuii MOMEHT B pab0YuX yCIOBUSAX (BHYTPEHHEE JABIICHHE):
= _
=|((387,7 * 31 + 313,9 * 30,75 + 521,8 * 23,5) 89 + 855,3) * 1= 892,2
§ M, =|[Hp hp +Hy -hy +Hg -hg) Bgg +M,, ) Fs | Hwum
= Koaddurment nanpsoxenuit (Tabauma 4.16.5):
o
= f=1
IIpomosbHBIE HANIPSHKEHHS BO BTYJIKE, B pa00YHX YCIOBHSIX:
3 <
glw
< g JIucr
s = E-3.00.00.00®PP 150
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K= =195 /84 =2321

B
2
T= K7 cl+8 50046 '125 K-t oo (2,32 * (1 + 8.55246*Ig 2,321) — 1)/ ( (1.0472 + 1.9448,327%) * (2,321 - 1)) = 1,395
(1.0472 +1 9448 KK -1
2
= K7d+3825296 1gK)-1 = (2,328 * (1 +8.55246 *Ig 2,321) — 1) / (1.36136 * (2,B2- 1) * (2,321 -1)) = 2,691

136136 (K2 -1) (K -1
Koaddurment nanpsoxenuit (Tabauma 4.16.5):

V =0,02399
Koaddunment d ajist mHTErpanbHbIX (JIaHIEB:
d =% ‘h, -gh  =2,691/0,02399 * 15,87 *33 =0,160310* m*
te+l t°
L= +— =(21*0,03395 +1)/1,395 + 2/ 0,160310* = 1,806
T d

MowMmeHT uHepuuu cedeHus (uania npu u3rude (MHTerpanbHbie (GrIaHLbl C BTYIKOM):

2
[ 00574 Loz ho B - 08741806 %3%1587*84/00239= 0,7897107 m*




_ f-M,
"L B
YcnoBue Npo4YHOCTH!

Sy S minfl 5-35:258, ]
min{l 5-8;,,2.5-8, .} =min{15*149,6; 2.5 * 168,6)= 224,3MIIa

30,01MIla < 224,3 MIla, ¥ c/ioBHe MPOYHOCTH BBHITIOJTHEHO
PannanpHble HanpspDKeHUS BO (raHIle, pabodne yCIOBHS:

3 =1*892,2/ (1,806 * 13* 84) = 30,01MIla

(133 te+1) M,
L-t%.B
VYcnosue Npo4YHOCTH!
Sp 28,
25,98MIla < 149,6 MIla, YcioBue NpOYHOCTH BHINOJHEHO

=(1.33*21*0,03395 + 1) *892,2 / (1,806 * 21 84) = 25,98MIIa

=1,456

2
Y = L .[9_55345 +5 7160 .Kz;i =1/(2,321 - 1) * (0.66845 + 5.7169 * 2,321Ig 2,321/ (2,321- 1)) = 2,449
E =1 -1
p!
_ K<+l =(2,322+1)/(2,32¢-1)
K*-1

KacarenbHble HanpspkeHMs BO (uiaHie, pabodne ycaoBUsL:

oIl
BT = 5 L - Z-3p =2449+892,2/(21* 84) — 1,456 * 25,98= 21,16MIla
1“-B
Ycnosue Npo4YHOCTH!
S8

21,16MIla < 149,6 MIla, YcjoBue NPOYHOCTH BHINOJHEHO

SH+5R - (30,01 +2598)/2= 27,99MIIa
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2

Ycnosue Npo4YHOCTH!

g +a
“H TR omy
27,99MIla < 149,6 MI1a, YciaoBue NpOYHOCTH BHINOJHEHO

SHHST (30,01 +21,16)/ 2= 25,58MTIa
2

VYcnoBue Npo4YHOCTH!

Sy +3

% <85

25,58MI1Ia < 149,6 MI1a, YciioBre NPOYHOCTH BBINOJHEHO
BostoBast Harpy3Ka B yCIOBHSIX MOHTaXa:

A,

= [ﬂ} Sy = (0,582410° +0,001152) / 2 * 147,2= 1,27710° H
2

W3rubaroninii MOMEHT B YCIOBHAX MOHTaxa (BHYTPECHHEE JaBJICHHUE):

i W, - (C-3) By  F

E 2
IIpononbHbIE HAMIPSIKEHUS BO BTYJIKE, B YCIOBHUSX MOHTAXa:

=1,27710° * (160 - 113)* 1,089 * 1/ 2= 3266H ™M

£.M,

L-gi B
YcnoBue Npo4YHOCTH!

Sy Srmin{l 5.8 258,

Sy =1+3266/ (1,806 * 14* 84) = 109,8MI]a

m;in{l D a5 Sng} = min{1.5 * 163,3; 2.5 * 183}= 245MIIa
109,8MIla < 245 MlIla, YcaoBHe MPOYHOCTH BHITIOJTHEHO

E-3.00.00.00PP
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PaL[I/IaJILHI)Ie HaIps’)KEHUA BO (l)J'IaHIIG, YCJIOBUSI MOHTaXa:

[133-t-e+1)- M,
Bg = 7 - =(1.33*21*0,03395 + 1) * 3266 / (1,806 * 21 84) = 95,12MIla
1.1%.

YcnoBue npoYyHOCTH:

Sg 2 ng

95,12MIla < 163,3 MIla, ¥Yc/ioBHe MPOYHOCTH BBHITIOJTHEHO
KacatenbHble HAIPsDKEHHSI BO (DIIAHIIE, YCIIOBUS MOHTaXa.:

M
Br=— E_= Bp =2,449*3266/ (21* 84) — 1,456 * 95,12= 77,45MIIa
t°-B
VYcnoBue Npo4YHOCTH!
ar g

77,45MIla < 163,3 MI1a, YciioBre NPOYHOCTH BBINOJIHEHO

SHHSR = (1008 +95,12)/ 2= 102,5MITa
2
VYcnosue Npo4YHOCTH!

& H +3 i
—_= ng
102,5MIla < 163,3 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO

SE+ST = (1008 +77,45)/ 2= 93,65MIla
2
Ycnosue Npo4YHOCTH!

SH +ST
——— =3
&

93,65MIla < 163,3 MIla, ¥YciioBHe MPOYHOCTH BBHITIOJTHEHO
YciaoBue NpOYHOCTH BHINIOJHEHO

Kecmkocmo ¢hranya

- 17151 paboYnX yCIIOBHH:
Koaddunment sxecTkocTn U1 MHTETPpaIbHBIX (IIaHIEB:

Kr=0.3
INoka3zarens xecTkocTH (rania (MHTerpanbHble (IaHLbl, paboYre YCIOBHS):
52.14-W -1

= 3 =(52.14 * 0,02399 * 892,2) / (1,806 * 1,948 * 32* (0,3 * 15,87) = 0,07421
L-EYC, gy Eg b,
YcoBue KeCTKOCTH:
J<1.0
0,07421<1.0
YcaoBue ;KECTKOCTH BbINIOJIHEHO
- ISl YCJIOBHI MOHTaXa!
IMokazarens xectkocTr ¢uianna (MHTErpagbHbIe QIAHIBI, YCIOBUS MOHTAXKA):

Jd.14-¥ M,

I= 2
L-Ey 85 K b

VcnoBue KeCTKOCTH:

J<1.0

0,2652< 1.0

YciaoBue :KECTKOCTH BBHINMOJHEHO

= (52.14 * 0,02399 * 3266) / (1,806 * 1,99° * 3?* 0,3 * 15,87) = 0,2652

Pacuém nanpsasxcenuit 6mopozo paanya:

IapaMeTpsbI IEPBOTo U BTOPOro (hiiaHIEB MOJTHOCTHIO COBNAJAIOT, PACYET BTOPOTo (pJiaHIa He TIPOBOIUTCS
Ycii0BHE MPOYHOCTH BBHIMOJIHEHO

Kecmkocmo ghnanya

E-3.00.00.00PP
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ITapameTpsl nepBoOro u BTOpPOro ¢GiaHues MOJHOCTHIO COBINAJAIOT, PACcYET BTOPOro (iaHma He MPOBOIUTCS

Wzm) Jlucr Ne nokym.
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Pacuér na nmpounocts mo 'OCT P 52857.4-20041 T'OCT P 52857.2-2007

UcxoaHble gaHHbIe

ITapameTpsl KPBIIIKH!

Martepuan:

TonmmuHa CTEHKH, S .

[IpubaBka a1t KOMIEHCAITUH KOPPO3UH U 3PO3HH, G

Kpbimika DN8O

09r2C (KI1245)
22 MM

3 MM

IIpubaBka ast KOMICHCAIIMHM MUHYCOBOTO JIoMTycKa, G: 0 MM

Hpn6aBKa TEXHOJIOTHYECKas, Ca:

CymMa npr0aBoK K pac4éTHOW TONIIMHE CTCHKH, C!

TOJ'IIIII/IHa B MCCTC IIPOKIAAKH, S

TOJ'IIIII/IHa BHC YIUIOTHCHMS, S3!

0 MM
3MMm
20mMm
16 mm

HaumeHbImii quaMeTp Hapy»KHOH YTOHEHHOH Jactd, D). 120Mm

Hapyxssrif amameTp Kpbimkd, Dy:
Mnniabku:

Martepuan:

35X

HapyxHbiii auametp, d: 16mMm

Konuuectso, N:

KonTtpons 3aTsKku:
Ilpoxnanka:

Marepuai npoKIaaKH:

Tonmuna, hy:

8
Her

195Mm

CnupanbHO-HaBUTAs C JICHTON U3 Hep)KaBeIoLIei cTamu

3,2MM

Hapyxusriii quametp, D, ,; 120MMm

lupuna, b,
Koa(durmenT npoyHoCcTH CBAPHOTO IIBa;

':Pp:]-

Pacuér B pado4ux ycaoBusix

7 MM

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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YcioBus HATPYKEHUS !

PacuérHoe BHyTpeHHee n30pTouHOE AaBiaeaue, P: 0,07000MIla
PacuéT ¢pnaHua no FOCT P 52857.4-2007:

Csoiicmea mamepuana 60amoé (winuex)

Temnepatypa 6oaros (wmunek), i 59,5 °C
HoMmunanbHble onmyckaeMble HanpspKeHust i1 Matepuana 35X npu temneparype T = 59,5 °C :

[o]= 230MIla
Monyns npopoiibHO# yripyrocty 1uist Matepuana 35X npu temneparype T = 59,5 °C:

Es= 2,16510° MIla
Koaddunrent nuneiinoro pacmmpenuns ais matepuana 35X mpu temneparype T = 59,5 °C:

as= 0,13410* °C
HomuHanbHbIEC HOMyCKaeMbIe HapspKeHus it Matepuaia 35X npu remneparype T = 20 °C :

[0]%= 230MIIa
Monyns npogoibHO# ynpyrocty uist Matepuaia 35X npu temneparype T = 20 °C:
E*%= 2,1810° MIla

Ceoiicmea mamepuana KpvluiKu
Jonyckaemble Hanpsokerus 11t Marepuana 090 2C (KI1245) npu temneparype T = 67,2 °C paboune yciioBus):

[0]w= N*Min( Re / N} R / Ne; Raeve / My Rog, o / M) = 1min{224,3 /1,5, 407,51 2,4; 1 = ~ 1 -}:149,6MIla
Monyis npopoisHO# ypyroctd s matepuana 092C (KI1245) npu remneparype T = 67,2 °C:

E,= 1,94310° Mlla
Koaddurment nuneiiHoro pacumpenus 1 marepuana 09 2C (KI1245) mpu temnepatype T = 67,2 °C:

0= 0,11610* °C
Honyckaembie Hanpspkernust 1t Matepuana 09 2C (KI1245) npu temnepatype T = 20 °C pabouue ycnoBusi):

« . .
g [0]%e= n*min( Ren/ nr; Rt / Ne; Ryacn / N Rog o / 1) = 1°min{245/ 1,5; 440/ 2,4; ~/ = ~ 1 -}<163,3MI1a
;[ Monyis npomoiisHO# yrnpyroctu s Matepuana 092C (KI1245) nmpu remneparype T = 20 °C:
8 E*y= 1,9910° MIla
=
q -
e Xapaxkmepucmuku npokiaoKu.
- Tun 1 MaTepuan mpo- Koo huumenT Y nenbHoe naBne-  |[[lomyckaemoe ynaesb- Kosdpu-upert Y cII0BHEIN MO-
3 otk m HIe 00XaTus HOE JTaBJICHUC Gocaris K ITyJTb COKATHS
= Clogoe: MITa ql, MIla £, MITa
S CrimpanbHO-HaBUTas ¢ [3 69 - - -
ES TeHTOM 13 HepKaBeIoIIeH
= cTanu
Z_ DddexTuBHAS IHPHUHA TPOKIAIKH:
m
= by = 7Mm
s
3 B €150
- {hn ] bnp npu =" MM
b =150
bp=328 b e
§ [Ipumeuanue: ? e MPH M
=
= Pabounii HapyKHBIN THaMETpP MPOKIATKH:
¥a]
s Drgp = 120mm
= o o .
é Cpenuuii 3¢ (heKTUBHBIN TUAMETpP MPOKIAKHU:
Dy =Dpgp—bg =120-7=113mm
3«
o .
=] WEp}
ol (<)
Z g Jluct
3| 3 E-3.00.00.00(PP 157
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I[Hf[ METAINYECKHUX U aCOOMETAININYECKHIX MIPOKJIAAOK Y, = 0.

Pacuémmnvie napamempol 601mos (winuex):
PaGouas quHa 60aTa (WIMUIBKH):
Log=h+sy+h, = 20+21+32=442um
Inomaae cedeHus MIMTHIbKY (10 BHYTPEHHEMY THAMETPY Pe3b0bl):
fo =0,14410° m°
DddexTuBHAS ATMHA MIMTAIBKY:
Lo=L,+05 d = 442+056*16=53,16mMm
ToaTIMBOCTS IITHIIEK;

L
Ve = —5—— = 5316/ (2180°*0,14410°*8) = 0,211710° mm/H
Eg fz-n
Pacuémmnvie napamempol KpbluiKu.
Dy
K =5 =195/113 =1,726
at
067 K2 f+855 19K, )-1]
g = o Y| =(0.67*(1,726% (1+855*Ig(1,726)) - 1)) / (1,726 - 1) * [126 — =
(Ko -1 KEP —1+(1 357 'KEP +1)[_1] 1+ (1.857 * 1,726+ 1) * (22 / 20§)) 0,6933
g2

Mopuyse npoposbHO# ynpyroctu st matepuana 09 2C (KI1245) npu temneparype T = 20 °C:

E*,= 1,9910° MIla
Yrnosas MOJATJIMBOCTb KPBIIIKH:

X
ks
Yep = =35 5 =0,6933/ (1990 * 20°) = 0,249510* °/H m
E’Bp =D

Pacuém nacpy3ok:
PaBHonelicTBYIOIIAs JaBICHUS:
2
Qg =078 DL -# = 0785+ 118*0,07000 = 701,7H
VYeunnue Ha POKIIAAKe B pabounX YCIOBUAX, HEOOX0IUMOE JIJIsl 00eCTIeUeHHUSI TEPMETHIHOCTH
R =%-Daq-bg-m-)| = 3142%113%7+30,070001= 521,8H
Yeunnue, He00X0IUMOE TSI CMSATHS TPOKIIAIKH TIPH 3aTHKKE:

FPrgw=05 7D by g = 05%3142*113*7*69= 857310 H

M=Vg +Vs+Tg b +7p "7 = 0+0211710° + 0249510 * 23,54 0,157110% * 23,F = 0,603610° mm/H
KosdhummeHTsl 5KECTKOCTH ISt (IIAHIIEBOIO COEIUHEHHS C KPBIIIKOM, HAPY)KEHHOTO BHYTPEHHUM JaBJICHUEM:
Fn—(Fgp & +hhy Wb

T
Pacuérnas GonToBas Harpy3Ka IpH 3aTsKKE, He0OX0ANMAas ISl TepMETH3aIUH B pabounX yCIOBUAX:

o=1- = 1-(0-(0,15710** 11,36 + 0,24951.0* * 23,5) * 23,5)/0,60360° = 1,52

Poy=o-Qgp+FRy =152%7017+521,8= 1588H

CymmapHas mwiomais cedeHus 001ToB (MIMUICeK) M0 BHYTPEHHEMY AUAMETPY PEe3bObl HIIH CEYCHHUIO HAMMCHBILETO Ha-
MeTpa:

Ao =n-f, = 8+014410° = 0,00115M>

Jluct
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M 1,0610° +(1-152)*701,7+ = 1,06810°
PP =Pl +ii-a)q,+0, = 1Lo810 A ) .

g Fg
s Y=— =1,06810°/ 702 =152,2
S U
[¥a}
s L
E( 143 yr [D_3 - 1]
= K, =04l CI ifgﬁfm [(1+3715227(160/113-1)/ (160  _ 4 769

Ds
3 Den
gf HapymeHo yciioBue nmpuMeHUMOCTH Pacu€THBIX GopmyT:
= S R
8 Dy
T
= B sToMm cirygae monpaBOYHBIH KOA(QGHUIUEHT IS JOIYCKaeMOT0 TaBICHHUS:
Z. K 2.2

. r =
= g —c) =22/[1+(1+ (622-3]/113f)*] = 0,9089
~ 1+ 1+|6-
s Dp
[a~]
™ .
m Honyckaemoe naBieHue:
2
< 8-
= = 1 =] -¢- =([22 - 3]/[1* 4,761 * 113]f * 149,6 * 1 * 0,9089 = 0,1696MI1a
S e} [Ku-Kﬁ-Dp] “
=
e 0,1696MIIa = 0,07000 MITa
E 3akaroucHue:. Y cJI0BHe MNPOYHOCTHU BBINIOJITHEHO
3
= JInuwa u Kpoluiku, HazpysceHHvle U30blMOYHbIM 0A61eHUEM
- PacuérHas ToMIMHA CTEHKH ¢ Y4€TOM NpUOaBOK:

=
] <
glw
< g Juct
4| < E-3.00.00.00(PP 159
~ Nsm) Jlucr No noxym. TTopi. Jlara

PacuérHas GonToBas Harpy3Kka IpH 3aTsHKKE, He0OX0auMast sl 00XKaTHs MPOKIAIKU 1 MUHIMAJIBHOTO HAYaJIbHOTO HATSI-
JKEHUs 0OJITOB:

P, = tmax [PDEH{-,DA g -[c]ﬁ”] = max{8,57310¢; 0.4 * 0,001152 * 230 = 1,060°} = 1,0610° H

Pac4yéT KpbIWKKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

KoadduureHT ocnabaeHus a1 IHUIL, HE UMeronux otsepcetuiit Ko = 1.0

Temmeparypa ¢nania (kombua), ty: 67,2 °C

JInuwa u KpvluiKu ¢ 00nOJIHUMENbHBIM KPAEEbIM MOMEHMOM, HAZPYHCEHHbLE U3-
ObIMOUHBIM Oas/1eHUeM

PaBHozeiicTBYIOIIIAsI JABICHUSA:

1

= 0 g0 E20 _ 1/(0+0,211710°* 2,1810° / 2,16510° + (0,1572:10* * 1,9910°/ = 1,62710°
Yo+ Ve et Vg - b + ¥ - ¥ | 42 T 1,94310° +0,249510%* 1,9910°/ 1,9431C°) * 23,5) H/vm
: Ep B

Harpyska ot TeMneparypHbIxX 1edopMaryii:

1,6271068C(0,11610“ *20*

N N I A T A B N AR SNIY-L I A _ (67,2-20C) +0,11610%* 21 * =

Qu=7 {11:' h (tfl'l 20 C}”'I' h (1'1'2 20 c) Bg (h th Htﬁ 20 CD = (67,2-26C)-0,13410°* (20 1216H
+21) * (59,5 — 26C))

PaC'—IéTHaH 60HTOB35{ Harpyska npu 3aTsKKeE, HeO6XOHI/IMaﬂ I T€pMETU3alluu B pa60qI/IX yCHOBI/[ﬂX:

* =
o Qy +Ry 1,52*701,7 +521,8 = 1588
P, =

=max * - = 1588H
o, +Rp -0, { 1,52 701,7+521,8-1216_372,}

BonroBas Harpy3ka B pabO4nX YCIOBHSIX:
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sp+o=Kg Ky Dy L+ C =4,761*1*113 *(0,07000/[1 * 149,6 * 0,9088f + 3 = 15,21mm
p-[0]- K,

15,21mMm < 22 MM
3akimoueHre. Y cJIOBHE MPOYHOCTH BBIMOJIHEHO

]
K,=08 |—% 1  =08*[160/113-1}? =0,5159
Dl:ﬂ.

FF Pl
& = max ﬁ; Ejn = max{1,06810° / 149,6; 1,06.0°/ 163,3} = 0,714310° m?
el [m]

PacuérHas ToJIIMHA KPBIIIKY B MECTE YIUIOTHEHHUS ¢ Y4ETOM NPHOaBOK:

sgp+c=max{1{?-\|"5;

16,79mMm < 20 MM
3akmoueHre. Y cJIOBHE MPOYHOCTH BBIMOJIHEHO

04
> - L+ ¢ =max{0,5159 * 0,71430°% Y2 0.6 * 0,714310°%/ 113} + 3 = 16,79mMm
<

L

. D
Ky=03% D—3—1 =0.8+*[160/120 - 1}? = 0,4619

2
PacuérHas TonmHa BHE 30HBI YIJIOTHEHUS C YIETOM IPHOABOK:

! 0.6

S3p 0= rmsuc{l-{T fE, D—-¢}+ ¢ =max{0,4619 * 0,71430° Y% 0.6 * 0,714310%/ 120} + 3 = 15,34mMm
a

15,34mMm < 16 Mm

3akroueHue: Y CJ10BUE MPOYHOCTH BHIMOJTHEHO

E-3.00.00.00PP

Wzm) Jlucr Ne nokym. Ionmn. JHara

Jluct

160




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19785.4

daanneBoe coequuenne DN50

Pacuér Ha npouHocTh ¥ repMmeTnyHOCcTL M0 ASME VIII-2

B
IG
oG

c
A

UcxoaHble AaHHbIe

Tun ¢ranua:
Hcnonnenne:
Temnounzomsumsi: Her
CB0oOOIHBIIA/MHTETPATIbHBIIL: -

Huamerp 6ostoBoii okpyxHoctH, C: 125Mm
JlaHHbIe epBOro (guanna (koabua):

CMEXKHBIH 3JICMEHT:

Matepuan CMEXHOT0 3JICMCHTA!

Marepuan ¢aanua (kospLa):

Hapy>xubiit tuamerp ¢manna (kombua), A
Tommumua ¢uanna (koibia), t:

Cymma nipu6aBok, C:

Brennssist koppo3us GuiaHna, G:
Buyrpennwnii nuametp ¢anma, B:

JlnvHa KOHMYECKON 9acTh BTYJIKH, N:
JlTiHA UITMHAPUYIECKOW YacTu BTYJIKH, hy!
TonuuHa UTHHAPUYECKON YaCTH BTYIKH, (!
ToJsHa KOHUYECKON YacTH BTYJIKH, O

Paauyc nepexona, rI:
Jlannbie BTOporo ¢gianna (KoJabua):

CMEXHBIH 7IEMEHT:

Marepua CMEXHOTO JJIEMEHTA!
Marepuan danma (Koabla);

HapyxHubriit tuamerp ¢umanmna (kombua), A

Tonmwmua ¢anna (kosbia), t:

[IpuBapHbIe BCTHIK

BricTyn-Bnaguna

Mrymep UCL, UC2 DN50
09r2C GrI'OCT 19281
09r2C (K11245)

160mm

17vm

3Mm

0 MM

48 MM

22,5Mm

5,5Mm

5 MM

14mm

5MMm

09r2C GrI'OCT 19281
09r2C (K11245)
160mm

17mm

Hzm) Jluct
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Cymma npu6aBox, C: 3Mm

Buenrusst kopposus ¢uranna, G 0O MM
Buyrpennwnii nuametp ¢anma, B: 48mm
JliHa KOHHYECKO# 4acTH BTYJKH, h: 22,5mMMm
JliiHA UITHHAPUYIECKON YacTu BTYJIKH, hy: 5,5mMMm

TonmuHa MATMHIAPHUIECKON YaCcTH BTYIKH, Go: 5 MM

TounmrHa KOHUIECKOW YaCTH BTYJIKH, Oy 14 mMm
Pamuyc nepexona, r: 5MMm
HInunbkmu:

Marepuai: 35X

Hapyxwsrii quamerp, Gy 16 MM
KomnuectBo, N: 4

PannansHas koppo3us kpenexa, G, 0Mm

IIpokaanka:
Marepuan npoxinaaku: CrmpanbHO-HaBUTAs C JICHTON M3 HEPKABEIOMIEH cTamn
Tonmuaa, hy: 3,2MM

Hapyxusiii nuamerp, OG: 87mm
Buyrtpennuii tuametp, 1G: 74 mm

Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

PacuérHoe oceBoe pacrsarusarouiee ycuiue, F: 1500H
Pacuérnelii usrubaronuii Momenr, M: 282,8H m

PacuérHoe BHyTpeHHee n30pITouHOe AaBieaue, P: 0,07000MIla
PacuérHas Temneparypa 3J1€eMeHTOB COEIUHEHHUS

Temmeparypa ¢uanra (konbia), ty: 67,2 °C
Temnepatypa ¢nanua (konbua), ty: 67,2 °C
Temnepatypa 6oaros (wmunek), i 59,5 °C

Csoiicmea mamepuana 60amoé (uinuex)
JlonyckaeMble HanpsKeHus 11 Marepuana 35X npu temneparype T = 59,5 °C paboune ycioBus):
S=Min{Re / nrag; Ri2® I Neac; Re / Ny Ry / Ne}=min (590/ 4; 736 / 5; 577,11 1,5; 726 / 5) 145,2MIla
Monyns npomoiibHO# yripyroctH it Matepuana 35X npu temneparype T = 59,5 °C:

E= 2,11610° MIla
Koaddunmenr nmnelinoro pacmmpenus st marepuana 35X npu remneparype T = 59,5 °C:

as= 0,115810“ °C
JonyckaeMble HanpsHKkeHus 111 Matepuana 35X mpu remneparype T = 20 °C pabouwrie ycioBus):

S=mIn{RE / Mo, Rl / Ngzg; RS / ny}=min (590 4; 736/ 5; 590 / 1,5)= 147,2MI1a
Monynes npogoibHO yripyrocty uist Matepuaia 35X npu temneparype T = 20 °C:

E*%= 2,1510° MIla

Ceoiicmea mamepuana cmedxicnozo nemenma gpaanya 1 Hlmyyep UC1, UC2
DN50
Honyckaembie Hanpspxerust 1t Matepuana 090 2C GrI'OCT 19281mpu temnepatype T = 70 °C pabouue ycnoBusi):

Shor= 168,6MIla
Jonyckaemsle Hanpsokenus 11 marepuana 09M2C GrI'OCT 19281upu temneparype T = 20 °C paboune ycioBus):

Jluct
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Shgi= 183MIla

Ceoiicmea mamepuana cmexxcrHozo rjiemenma iranya 2

Jonyckaemble Hanpsokerus s marepuana 09M2C GrI'OCT 19281upu temneparype T = 67,2 °C pabouue ycioBus):

Sho= 169,4MIla
Honyckaembie Hanpspkerust 1t Matepuana 090 2C GrI'OCT 19281mpu temnepatype T = 20 °C pabouue ycnoBusi):

Sw= 183MIIa

Cesoiicmea mamepuana aanya (koarvua) 1
Jonyckaemsble Hanpsokerus 11 Marepuana 090 2C (KI1245) npu temneparype T = 67,2 °C paboune ycinoBus):

So1= Min( Ry / nr; Ry?°/ ng) = min{224,3/1,5; 440/ 2,4}=149,6MITa
Monyis npogoiisHO# yrnpyroctd st matepuana 092C (KI1245) npu remneparype T = 67,2 °C:

E,= 1,94310° MIla
Koaddurment nuneiiHoro pacumpenus 1 marepuana 09 2C (KI1245) mpu temnepatype T = 67,2 °C:

a,= 0,11610* °C

Jonyckaemble Hanpsiokenus s marepuana 09 2C (KI1245) npu temmneparype T = 20 °C paboune ycaoBus):
Sy= min( Ry / nr; Ry2°/ ng) = min{245/1,5; 440/ 2,4)=163,3MI1a

Monyis npogoisHO# yrnpyroctu s Matepuana 092C (KI1245) nmpu remneparype T = 20 °C:

E%= 1,9910° MIla

Cesoiicmea mamepuana aanya (koarvua) 2
Honyckaembie Hanmpspkenus 11t matepuana 090 2C (KI1245) mpu temnepatype T = 67,2 °C pabouue ycnopusi):
Sioz= Min( Ry / nr; Ry2°/ ng) = min{224,3/1,5; 440/ 2,4}=149 6MIla
Monayns npomonsroit ynpyrocta muust matepuana 09 2C (KI1245) npu temneparype T = 67,2 °C:

E,= 1,94310° MIla
Koaddurment nuneiiHoro pacumpenus 1 marepuana 09 2C (KI1245) mpu temnepatype T = 67,2 °C:

a,= 0,11610* °C

<
§ Honyckaembie Hanpspkenust 1t Matepuana 09 2C (KI1245) npu temnepatype T = 20 °C pabouue ycnoBusi):
= Syz= min( Ry / nr; Ry2°/ ng) = min{245/ 1,5; 440 / 2,4)=163,3MI1a
2 Monyis npogoiibHO# yrpyroctu s Matepuana 09'2C (KI1245) nmpu remneparype T = 20 °C:
=)
= E*,= 1,9910° MIla
=
Pacuémmnoie napamempul nepeozo ¢aanya:
L§ BHuyTpenHuit quameTp diaHna (¢ y4eToM KOppO3uH):
o E=B+2.c =48+2"3 =54MM
Z_ JuaMeTp BTYJIKH C y4ETOM KOPpo3uH (st (aHIeB, IPHUBAPHBIX BCTHIK):
Mm
E Bn =Bg— ¢ =5-3=2MM
- Bouspimii quamMeTp KOHUHYECKOW BTYJIKH C Y4€TOM KOPPO3HHU:
<!
A g2,=g;-¢ =14-3=11mm
= TommuHa ¢uanna, ¢ y4eToM KOPPO3HUH:
§ t=t-u; =17-0=17Mm
- Pacuémmuoie napamempsl 6mopozo ghranua.
§ ITapameTpsI epBOro ¥ BTOPOro (pJiaHueB MNOJHOCTHIO COBNAJAIOT, PACYET BTOPOro (piaHIA He MPOBOAMTCS
=
§ Xapaxmepucmuxku npokiaoKu:
=)
= - - i MO-
é Tun u MaTepuan npo- DORIANOTHE /[aBneHne Jlonyckaemoe yaenb Koapopu YcnoBHbl MO
otk o5dHeHT, M oOxatus, Y,  [HOe naBieHwue [(], LUEeHT o0xka- | aysb cxatust Ep,
' MITa MITa K MIla
A<
r
< 5 Jluct
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CrinpajbHO-HABUTAs C 3 69 = = =
TeHTOM 13 HepKaBEIoIIeH
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[upuHa, UCrob3yeMast IS ONpeaeeHns 6a30BOM KOHTAKTHON IIMPHHBI IPOKIAIKU Yepe3 bo, Ha OCHOBAaHUH BO3MOKHOM
KOHTAKTHOW IIMPHUHBI MTPOKIIA KM

N = @ =87-74)/2= 6 5Mm

BazoBas xoHTakTHas IIMPUHA OPOKIAJIKHU:

by =% =65/2 = 3,25mu

JuaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEAKLIUU CO CTOPOHBI MPOKIIAIKHU:
Ecnu by < 6 MM, G paBHO cpeaiHeMy AHaMETPy KOHTAKTHPYIOIIECH MOBEPXHOCTH MPOKIAKH.

=(87 + max{48; 48; 74}) / 2= 80,5Mm

0 +max (B, B, 10}
O =
2
[upuHa, UCrob3yeMast IS ONpeaeeHns 6a30BOM KOHTAKTHON IIMPHHBI IPOKIAIKU Yepe3 bo, Ha OCHOBAaHUH BO3MOKHOM
KOHTAKTHOW IIMPHUHBI MTPOKIIA KU

I = @ =(87-74)/2=6,5mm

BazoBas xoHTakTHas IIMPUHA OPOKIAJIKHU:

by =% =65/2 = 3,25mu

JuaMeTp OKpy>KHOCTH NMPUIIOKEHUS PEaKLIUU CO CTOPOHBI MPOKIIAIKHU!
Ecnu by < 6 MM, G paBHO cpeaiHeMy AHaMeTpy KOHTAKTHPYIOIIECH MOBEPXHOCTH MPOKIAKH.

_0G +max[B’-,B”-,IG]

e} =(87 + max{48; 48; 74}) / 2= 80,5MMm
2
DddexTuBHAST KOHTAKTHAS IMUPUHA TPOKJIAIKH:
g ecmn Po E 6 iy
b= =3,25mMm

a5, f-hl:l €ClIn hﬂ}ﬁ MM

Pacuém nacpy3zok
[poekTHast 6GonToBast Harpy3Ka s pabovnX YCIOBHHU (11 HECAMOYIUTOTHSIIOMIUXCS TIPOKIAIO0K):
W =0.735 G2 p+2bonGomop =0785% 80,5 *0,07000 + 2 * 3,25 * 3,142 * 80,5 * 3 * 0,0700= 701,3H
Bennunna pactaruBaronieii BHEUTHEH CHUJIBI:
F, =1500H

CXUMAONUMH Harpy3KaMu IpeHeOperaroT, ¥ B 3TOM ciiyyae Fa mpupaBHUBaETCS HYIIO.
Buewmnuii n3rubarommii MOMEHT:

My = 282,8H m
W, =7-b.G.y =3142%325%80,5%69=5,67110" H
O6Hlaf{ pacyeTHad miomaiab CCUYCHUA 60.]'ITOB:

4 Mg

W, +F, + 3 W, .
Mg = max S : = max[(701,3 + 1500 + 4 * 282,8 / 80,5) / 145,2631:10* / 147,2] = 0,385310° ™
h

o Sbg

Juamerp ceuenus 6oira (MIMAIBKA) C YYETOM KOPPO3HUH:

dpc = 16 MM
[Tnomane cevyenus 6onra (WMMWILKK) ([0 BHYTPEHHEMY AMAMETPY PE3bOBI C YY4ETOM KOPPO3HH):

Jluct
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fs = 0,14410° v?
[Tnomaap monepeyHoro ceyeHus 00JITOB TI0 BHYTPEHHEMY JTUAMETPY PE3bObI HITH MUHUMAILHOMY JAHAMETPY CTEPIKHS:

Ay =n-f, =4%014410° = 0,57610° v

Pacuém oonmos(ununex).

YcnoBue mpoYHOCTH OONTOB:

An <A

0,385310° M° < 0,57610° »*
YciaoBue NpOYHOCTH BHINOJHEHO

Pacuém nanpsasxcenuii nepeozo ¢haranya.
PaBHOE#iCTBYIOMIAS aBICHUS HA BHYTPEHHEH MOBEPXHOCTH (DIaHIA:
H, =0785.B%.p =0785*5£+0,07000 = 160,2H

[Tnevo momenTa s cuitbl Hp ((aHLbl HHTErpaIbHOTO THIIA, MM APYTHE, PACCIUTHIBACMbIC aHATIOTHYHO):

hp = C-B-21 - (125-54-11)/2= 30mm
2
PaBHozeiicTBYIOIIIAsI JABICHUSA:

H =0785 G%.p =0785*80,5*0,07000 = 356,1H
Paznuna Mexy oOuiel paBHOACHCTBYIOIEH IaBJICHHS M PAaBHOJCHUCTBYIONIEH Ha BHYTPEHHEH MOBEpXHOCTH (raHma:

H,=H-H, =3561-1602= 1959H
Paanam,Hoe paCCTOﬂHI/Ie oT peaKHI/II/I npomam(n a0 60HTOB017[ Opr)KHOCTI/I:

hg = % = (125-80,5)/ 2= 22.25MM

[Tedo mwis Harpys3ku Hy (MHTErpanbHbie (QIaHIbl, a TAKXKE HHBIEe, PACCUNTHIBAEMBIC AaHATOTHYHO):

hp =~ [ﬂ+h|}i| =1/2 * [(125 — 54) / 2 + 22,25] = 28,87mm

20 2
Harpyska Ha npokianky (pasHUIa MEXTy IPOEKTHOMN GOJITOBOM HArpy3KOi W paBHOAEHCTBYIOIIEH JaBlIcHUs), B pabOYHX:
Hpy="%, —H =7013-3561=3452H
BonToBoit unTepBan:

-

B = =3,142*125/4=98,17mMMm
1

HomuHanbHbI#H ArameTp Ooita:

a=d, =16mm
KoaddunueHt 601ToBOrO HHTEpBAA!

Bop = maxal; || Bs =max{1; (98,17 / (2 * 16 + 17§} = 1,415
Zra+t

¥, - B =11/2 =55
=4
Koadhpunment

hy =.[B g =64*2" =10,39mm

Kp-—~  =225/1039= 2,165
L]
Koaddunuent nanpspxenuii (Tadauna 4.16.5):
F =0,4625
PacueTHbIe KOAQPUITUESHTHI:

Jluct
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g = o =0,4625/10,39 = 0,04450 Ivim

0
K- ﬂ =160/54 =2,963

E

2

T = E7-Q+8.55a46 1K) -1 (2,963 * (1 + 8.55246*Ig 2,963) — 1)/ ( (1.0472 + 1.9448,963) * (2,963 - 1)) = 1,214

(1.0472 +1 9448 K2y (K -1

2

o BTA+E.35246 1gK)-1 = (2,963 * (1 + 855246 * Ig 2,963) — 1) / (1.36136 * (2H6-1) * (2963 —1)) = 2,078

136136 (K2 -1y (K -1

Koaddurment d ast uHTErpanbHbIX GIaHIEB:

d :% ‘h, -gi =2,078/0,01481* 10,30 *2 =0,583310° m°

3
_betl 7 =(17 *0,04450 + 1) / 1,214 + 17/ 0,583310° = 2,289

d

MowMmeHT uHepLuuH cedeHus (uania npu u3rude (MHTerpanbHble (GrIaHIbl C BTYIKOM):

L

2
I= 00574 -L-gi he ‘B - 0874 %2280+ 2+10,39 *54/0,0148= 0,3032107 m*

WV
G g = D.S-(gu +E1:] =0.5* (2 + 11) =6,5Mm
A5 =03 [A-E) =0.5 * (160 — 54) = 53MM
=
Tax xax T’_GWE,
A, =dp = 53MMm
BEp=t =17mMm
£ 1 E 1 (Bg 1 (53*17% *[1/3 - 0.21 * (17 /53) * (1 0,692710"
< 3 E E = * * —-0. * * _ =0,
;t K.ﬁ.a={ﬁ.ﬁ.-33}- g-ﬂ-El-[rJ' 1-5{?} 1/12 * {17 1 53})] M
s s
5
= Cp=h = 22,5mm
=
o
: DDG=GWE = 6,5MM
: 4
g — 3 — 9
1] % 1 Doe 1 Doe =(22,5*6,5) *[1/3-1.05* (6,5/22,5) * (1 — =0,185410
= Kep=C: Dig)| 2105 | 222 1-—- . 4
> (13 5] {31: Dli‘r) 3 [ G J 102 {CE 1/192 *{6,5 / 22,59 M
%
4 [ossipHbIit MOMEHT ceueHus (uianna (MHTerpaabHbIe (PIAHIbI, IIOCKHE (JIAHIIBI C BTYIKOMN):
=
= I, =K g +Kpp =06927107 +0,185410° = 0,6946107 w*
2 KoMIIOHEHT IPOEKTHOTO MOMEHTA Ha (DJIaHIIE, KaK pe3yiIbTaT AEHCTBUS BHEIIHETO U3TMOAIOIIEro MOMEHTA H/UIIH OCEBOM
M CHUIBL
=
H —4* * 7 * 7 7 = 322 6H
S Mo = 4.l I . h]:. +F. -h 3 282,8 [0,30*3210 / (0.38:16 0,69440° + 0,303210 )
g o E 0384 1, +1| | C-2 Bp & Bp )] *[30/ (125 — 2 * 30)] + 1500 * 30 M
Koaddunment momeHTa i pacyetra CBOOOIHBIX KOJICII:
g Fg =1
;( Wsrubaroniuii MOMEHT B pab0YuX yCIOBUSAX (BHYTPEHHEE JABIICHHE):
2 =|((160,2 * 30 + 195,9 * 28,87 + 345,2 * 22,25)415 + 322,6) * = 348,3
E M, =|[[Hp -hp +Hy -hy + Hg -hg)-Bge +MM,, ) Fs| 3 Hwum
= Koaddurment nanpsoxenuit (Tabauma 4.16.5):
=
f=1
- [IpomonbHbIEC HANPSHKEHHS BO BTYJIKE, B PA00YHX YCIOBHSX:
=
] <
Elw
< g Jucr
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_ f-M,
"L B
YcnoBue Npo4YHOCTH!

Sy S minfl 5-35:258, ]
min{l 5-8;,,2.5-8, .} =min{15*149,6; 2.5 * 168,6)= 224,3MIIa

23,29MIla < 224,3 MIla, YcioBue NPOYHOCTH BHINOJIHEHO
PannanpHble HanpspDKeHUS BO (raHIle, pabodne yCIOBHS:

3 =1*348,3/(2,289*11*54) = 23,29MIla

(133 te+1) M,
L-t%.B
VYcnosue Npo4YHOCTH!
Sp 28,
19,56MIla < 149,6 MIla, YcaoBue MPOYHOCTH BHINOJIHEHO

= (1.33* 17 * 0,04450 + 1) * 348,3 / (2,289 * 1754) = 19,56MIla

=1,257

2
Y = L .[9_55345 +5 7160 .Kz;i =1/(2,963 — 1) * (0.66845 + 5.7169 * 2,963Ig 2,963 / (2,963- 1)) = 1,891
E =1 -1
p!
5 K< +1 =(2,96F+1)/(2,963-1)
K*-1

KacarenbHble HanpspkeHMs BO (uiaHie, pabodne ycaoBUsL:

¥

BT = 5 2 - Z-3 =1,891*348,3/(17* 54) - 1,257 * 19,56= 17,61MIIa
t*-B

Ycnosue Npo4YHOCTH!

S8

17,61MIlIa < 149,6 MIla, YcaoBue MpOYHOCTH BHINOJIHEHO

SH+5R - (2329 +1956) /2= 21,43MITa
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2

Ycnosue Npo4YHOCTH!

g +a
“H TR omy
21,43MIla < 149,6 MIla, YcioBue NpOYHOCTH BHINOJIHEHO

SHHST - (2329 +17,61) / 2= 20,45MTla
2

VYcnoBue Npo4YHOCTH!

Sy +3

% <85

20,45MITIa < 149,6 MI1a, YcioBre NPOYHOCTH BHINOJIHEHO
BostoBast Harpy3Ka B yCIOBHSIX MOHTaXa:

A,

= [ﬂ} S, = (0,385310° +0,57610°) /2*147,2 = 7,07510" H
2

W3rubaroninii MOMEHT B YCIOBHAX MOHTaxa (BHYTPECHHEE JaBJICHHUE):

W, - (C-3) By  F
E 2
IIpononbHbIE HAMIPSIKEHUS BO BTYJIKE, B YCIOBHUSX MOHTaXa:

=7,07510" * (125-80,5)*1,415*1/2= 2228H m

£.M,

L-gi B
YcnoBue Npo4YHOCTH!

Sy Srmin{l 5.8 258,

Sy =1+2228/ (2,289 * 11* 54) = 149MIla

m;in{l D a5 Sng} = min{1.5 * 163,3; 2.5 * 183}= 245MIIa
149MTIla < 245 Mlla, ¥YciaoBHe IPOYHOCTH BHIMIOJTHEHO

E-3.00.00.00PP
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PaL[I/IaJILHI)Ie HaIps’)KEHUA BO (l)J'IaHIIG, YCJIOBUSI MOHTaXa:

[133-t-e+1)- M,
Bg = 7 - =(1.33*17 * 0,04450 + 1) * 2228 / (2,289 * 1754) = 125,2MIla
1.1%.

YcnoBue npoYyHOCTH:

Sg 2 ng

125,2MTIla < 163,3 MIla, YcaoBue MpoYHOCTH BHINOJIHEHO
KacatenbHble HAIPsDKEHHSI BO (DIIAHIIE, YCIIOBUS MOHTaXa.:

M
S = — S _Z.3p =1891*2228/(17*54)~ 1,257 * 1252= 112,7MIIa
t°-B
VYcnoBue Npo4YHOCTH!
ar g

112,7MIla < 163,3 MIla, Yc1oBue NPOYHOCTH BHINOJIHEHO

SHHSR = (149 +1252)/ 2= 137,1MIla
2
VYcnosue Npo4YHOCTH!

& H +3 i
—_= ng
137,1MIla < 163,3 MIla, YcaoBue MpOYHOCTH BHINOJIHEHO

SEHET = (149 +112,7) /2= 130,8MIla
2
Ycnosue Npo4YHOCTH!

SH +ST
——— =3
&

130,8MIla < 163,3 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO
YciaoBue NpOYHOCTH BHINIOJHEHO

Kecmkocmo ¢hranya

- 1Sl paboYHX YCIIOBHIA

KoadduuueHT xecTKOCTH AJIs HHTETPAbHBIX (DIaHICB!

Kr=0.3

TMokasarens xectkocTr ¢uianna (MHTErpagbHbie GIaHIbl, paboyre yCIOBHS):

52.14-W -1

L-Ey g8 Kg b,

YcoBue KeCTKOCTH:

J<1.0

0,04850< 1.0

YcaoBue ;KECTKOCTH BbINIOJIHEHO

- TSI yCJIOBUH MOHTaXa!
INoka3zarens xecTkoCcTH (uaHia (MHTerpanbHble (IIAHIBI, YCIOBUS MOHTAXA):

=(52.14 * 0,01481 * 348,3) / (2,289 * 1,94%° * 2°* 0,3 * 10,39) = 0,04850

Jd.14-¥ M,

I= 2
L-Ey 85 K b

VcnoBue KeCTKOCTH:

J<1.0

0,3029< 1.0

YciaoBue :KECTKOCTH BBHINMOJHEHO

= (52.14 * 0,01481 * 2228) / (2,289 * 1,99° * 22* 0,3 * 10,39) = 0,3029

Pacuém nanpsasxcenuit 6mopozo paanya:

IapaMeTpsbI IEPBOTo U BTOPOro (hiiaHIEB MOJTHOCTHIO COBNAJAIOT, PACYET BTOPOTo (pJiaHIa He TIPOBOIUTCS
Ycii0BHE MPOYHOCTH BBHIMOJIHEHO

Kecmkocmo ghnanya

E-3.00.00.00PP
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ITapameTpsl nepBoOro u BTOpPOro ¢GiaHues MOJHOCTHIO COBINAJAIOT, PACcYET BTOPOro (iaHma He MPOBOIUTCS
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Kpbimka DN50

Pacuér na nmpounocts mo 'OCT P 52857.4-20041 T'OCT P 52857.2-2007

UcxoaHble gaHHbIe

ITapameTpsl KPBIIIKH!

Marepuai: 091'2C (KI1245)
TonmuHa CTEHKH, S 20 MM
IIpubGaBKa 111 KOMIIEHCAIIMH KOPPO3UH U SPO3HUH, C;: 3 MM

IIpubaBka ast KOMICHCAIIMHM MUHYCOBOTO JIoMTycKa, G: 0 MM

[IpubaBka TexHONOTHYECKAS, C3! 0 MM
CymMa npr0aBoK K pac4éTHOW TONIIMHE CTCHKH, C! 3Mm
TonuyHa B MecTe NPOKIAIKH, S 19mMm
TounyHa BHE yIUIOTHEHHUS, S3! 15MMm

HaumeHbIvii AuaMeTp Hapy»KHON yTOHCHHOH yactd, D, 87 Mm

HapyxHblii auamertp Kpbiku, Dy: 160mMm
Mnniabku:

Martepuan: 35X

HapyxHbiii auametp, d: 16mMm

Komnuectso, n: 4

KonTtpons 3aTsKku: Her

Ilpoxnanka:

Marepuain npoKIaaKHu: CriupaiibHO-HABHTAsSI C JICHTOW M3 HEPIKABEIOIIEH CTanu
Tonmuna, hy: 3,2MM

Hapysxusriii auametp, D, ,; 87 MM

Mlupuna, b, 6,5MMm

KoaddunueHt npoYHOCTH CBAPHOTO I1BA:

Yp =1

Pacuér B pado4ux ycaoBusix

Jluct
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YcioBus HATPYKEHUS !

PacuérHoe BHyTpeHHee n30pTouHOE AaBiaeaue, P: 0,07000MIla
PacuéT ¢pnaHua no FOCT P 52857.4-2007:

Csoiicmea mamepuana 60amoé (winuex)

Temnepatypa 6oaros (wmunek), i 59,5 °C
HoMmunanbHble onmyckaeMble HanpspKeHust i1 Matepuana 35X npu temneparype T = 59,5 °C :

[o]= 230MIla
Monyns npopoiibHO# yripyrocty 1uist Matepuana 35X npu temneparype T = 59,5 °C:

Es= 2,16510° MIla
Koaddunrent nuneiinoro pacmmpenuns ais matepuana 35X mpu temneparype T = 59,5 °C:

as= 0,13410* °C
HomuHanbHbIEC HOMyCKaeMbIe HapspKeHus it Matepuaia 35X npu remneparype T = 20 °C :

[0]%= 230MIIa
Monyns npogoibHO# ynpyrocty uist Matepuaia 35X npu temneparype T = 20 °C:
E*%= 2,1810° MIla

Ceoiicmea mamepuana KpvluiKu
Jonyckaemble Hanpsokerus 11t Marepuana 090 2C (KI1245) npu temneparype T = 67,2 °C paboune yciioBus):

[0]w= N*Min( Re / N} R / Ne; Raeve / My Rog, o / M) = 1min{224,3 /1,5, 407,51 2,4; 1 = ~ 1 -}:149,6MIla
Monyis npopoisHO# ypyroctd s matepuana 092C (KI1245) npu remneparype T = 67,2 °C:

E,= 1,94310° Mlla
Koaddurment nuneiiHoro pacumpenus 1 marepuana 09 2C (KI1245) mpu temnepatype T = 67,2 °C:

0= 0,11610* °C
Honyckaembie Hanpspkernust 1t Matepuana 09 2C (KI1245) npu temnepatype T = 20 °C pabouue ycnoBusi):

« . .
g [0]%e= n*min( Ren/ nr; Rt / Ne; Ryacn / N Rog o / 1) = 1°min{245/ 1,5; 440/ 2,4; ~/ = ~ 1 -}<163,3MI1a
;[ Monyis npomoiisHO# yrnpyroctu s Matepuana 092C (KI1245) nmpu remneparype T = 20 °C:
8 E*y= 1,9910° MIla
=
q -
e Xapaxkmepucmuku npokiaoKu.
- Tun 1 MaTepuan mpo- Koo huumenT Y nenbHoe naBne-  |[[lomyckaemoe ynaesb- Kosdpu-upert Y cII0BHEIN MO-
3 otk m HIe 00XaTus HOE JTaBJICHUC Gocaris K ITyJTb COKATHS
= Clogoe: MITa ql, MIla £, MITa
S CrimpanbHO-HaBUTas ¢ [3 69 - - -
ES TeHTOM 13 HepKaBeIoIIeH
= cTanu
Z_ DddexTuBHAS IHPHUHA TPOKIAIKH:
m
E by = 6,5Mm
s
3 B €150
- {hn ] bnp npu =" MM
b =150
bp=328 b e
§ [Ipumeuanue: ? e MPH M
=
= Pabounii HapyKHBIN THaMETpP MPOKIATKH:
¥a]
E qu;. = 87mm
= o . .
é Cpenuuii 3¢ (heKTUBHBIN TUAMETpP MPOKIAKHU:
Dy =Dpgp by =87-65=80,5um
3«
o .
=] WEp}
ol (<)
Z g Jluct
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I[Hf[ METAINYECKHUX U aCOOMETAININYECKHIX MIPOKJIAAOK Y, = 0.

Pacuémmnvie napamempol 601mos (winuex):
PaGouas quHa 60aTa (WIMUIBKH):
Log=h+sy+h, = 19+17+3,2=39,2um
Inomaae cedeHus MIMTHIbKY (10 BHYTPEHHEMY THAMETPY Pe3b0bl):
fo =0,14410° m°
DddexTuBHAS ATMHA MIMTAIBKY:
Lo=L,+05 d = 39,2+0.56*16=48,16mMm
ToaTIMBOCTS IITHIIEK;

L
Ve = —5—— = 4816/ (2180°*0,14410°* 4) = 0,383510° mm/H
Eg fz-n
Pacuémmnvie napamempol KpbluiKu.
Dy
K =5 =160/80,5 =1,988
at
067 K2 f+855 19K, )-1]
g = o Y| =(0.67*(1,988* (1+855*19(1,988))— 1)) / (1,988 - 1) * [988 - =
I:'KBP -1y KEP —1+(1 357 'KEP +1)[_1] 1+ (1.857 * 1,988+ 1) * (20 / 19¥]) 0,6974
g2

Mopuyse npoposbHO# ynpyroctu st matepuana 09 2C (KI1245) npu temneparype T = 20 °C:
E*,= 1,9910° MIla
Yri10Bast MOAATIMBOCTD KPBILIKH!

X

Yip = Eﬂﬂ—mz =0,6974/ (1,990°* 19°) = 0,292710"* °/H m

S
E .o
§ Pacuém nacpy3ok:
E[ PaBHonelicTBYIOIIAs JaBICHUS:
o
2
= Qg =078 DL - = 0785* 80,5*0,07000 = 356,1H
- VYeunnue Ha POKIIAAKe B pabounX YCIOBUAX, HEOOX0IUMOE JIJIsl 00eCTIeUeHHUSI TEPMETHIHOCTH
8
g[‘- R‘ﬂ =N Dm 'hD -1 |p| = 3,142*80,5*6,5* 3 *|0,07000= 345,2H
% Yeunue, Heo0X0IUMOE JUIS CMATHS TPOKIIAIKH TIPH 3aTHKKE:
M
E Prew=05mD by que = 05%3,142%805+*6,5*69=5,67110" H
%
: - ! e w7 = 04 0,383510° + 0,202710% * 22,25+ 0,236610° * 22,25 = 0,840910° mm/H
4 f=Vn +¥s+¥y b " +75- = , , , , 25 =0, MM
= KoadhpummenTsr xEcTrocTH 11 QIAHIIEBOTO COSAMHEHNUS C KPBIIIKOH, HAarpy>KeHHOTO BHYTPEHHUM JIaBJICHHUEM
=
8 Vn—(Fg ¢ +hhy Wb . X ,
m o=1- = 1-(0—(0,23680"* 11,03 + 0,292710* * 22,25) * 22,25 )/ 0,84090° = 1,421
m
s Pacuérnas OosiroBas Harpy3Kka npH 3aTspKKe, HE0OX0ouMast 171l TePMETH3AIMH B pa00YNX yCIOBHUIX:
<
;[ Poy=o-Qg+R; =1421+356,1+3452=851,3H
§ CyMMapHas{ mIomanab CCYCHUA 60J'ITOB (HIHI/IHCK) IO BHYTPCHHEMY JAUAMETPY pe31,61,1 HJIM CCYCHUIKO HAUMCHBIIIECTO Arua-
= MeTpa:
5
= Ao =nf, = 4+014410° = 0,57610° m?
=
s
< g Juct
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M 567110 + (1—1,421)*356,1 + = 5,73310"
PP =Pl +ii-a)q,+0, = Ll ( ) .
g Fg
s Y=— =5,73310"/ 356,3 =160,9
S U
¥
g D
E( 143 yr [D_3 - 1]
0o =0.41*[(1+3*160,9*(125/80,5— 1))/ (125 _
= K,=04" D, 80,5)[2 =5,385
3 Den
gf HapymieHo yciioBue nmpuMEeHUMOCTH Pacu€THBIX GopMyIT:
2 A fcn11
m' Dy
jen)
= B sToMm cirygae monpaBOYHBIH KOA(QGHUIUEHT IS JOIYCKaeMOT0 TaBICHHUS:
S K 2.2
. r =
= g —c) =22/[1+(1+ (620-3]/805)"] =0,8416
~ 1+ 1+|6-
s Dp
[a~]
[} .
m Honyckaemoe aBieHue:
2
g [p]= s S o] ¢-K, =([20-3]/[1%5385* 80,5]f * 149,6 * 1 * 0,8416 = 0,1936MI1a
& Ko -Kg-Dyp
=
2 0,1936MIIa = 0,07000MIIa
E 3axiroucHue. Y caoBHe MNPOYHOCTHU BBINIOJITHEHO
5
= JInuwa u Kpoluiku, HazpysceHHvle U30blMOYHbIM 0A61eHUEM
- PacuérHas ToMIMHA CTEHKH ¢ Y4€TOM NpUOaBOK:
=
] <
glw
< g Jluct
B E-3.00.00.00(PP 173
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PacuérHas GonToBas Harpy3Kka IpH 3aTsHKKE, He0OX0auMast sl 00XKaTHs MPOKIAIKU 1 MUHIMAJIBHOTO HAYaJIbHOTO HATSI-
JKEHUs 0OJITOB:

P, = tmax [PDEH{-, 0.4 Ay -[c]ﬁ”] = max{5,67110¢; 0.4 * 0,57610° * 230 = 5,2091¢'} = 5,67210" H

Pac4yéT KpbIWKKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

KoadduureHT ocnabaeHus a1 IHUIL, HE UMeronux otsepcetuiit Ko = 1.0

Temmeparypa ¢nania (kombua), ty: 67,2 °C

JInuwa u KpvluiKu ¢ 00nOJIHUMENbHBIM KPAEEbIM MOMEHMOM, HAZPYHCEHHbLE U3-
ObIMOUHBIM Oas/1eHUeM

PaBHozeiicTBYIOIIIAsI JABICHUSA:

1

= 0 g0 E20 _ 1/(0+0,383510°* 2,1810° / 2,16510° + (0,236610° * 1,991¢°/ = 1,1710°
Yo+ Ve et Vg - b + ¥ - ¥ | 42 T 1,94310° +0,292710%* 1,9910°/ 1,94310° ) * 22,25) H/vm
: Ep B

Harpyska ot TemneparypHbIX 1eopMaryii:

1,1710° *6(8,116.104 *19+
N N I A T A B N AR SNIY-L I A _ (67,2-26C) +0,11610°* 17 =
Qe =7 {11:' h (tfl'l <0 C}”'I' h (1'1'2 0 c) B (h +h Htﬁ 20 CD = *(67,2-20C)-0,13410**  767,5H
(19 +17) * (59,5 - 28T))
Pacuérnas 60HTOB35{ Harpyska npu 3aTsKKeE, HeO6XOHI/IMaﬂ I T€pMETU3alluu B pa60qI/IX yCHOBI/[ﬂX:

* =
o Qy +Ry 1,421 * 356,1 + 345,2 = 851,3
P, =

=max _ - = 851,3H
o Qp +Ry — 0, { 1,421 * 356,1 + 345,2 — 767,5 = 83,8}1

BonroBas Harpy3ka B pabO4nX yCIOBHSIX:
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sp+o=Kg Ky Dy P ¢ =5,385*1*80,5 * (0,07000/[1 * 149,6 * 0,84182 + 3 = 13,22MMm
p-[a] K,

13,22mMm < 20 MM
3akimoueHre. Y cJIOBHE MPOYHOCTH BBIMOJHEHO

D
K,=08 |—% 1  =08+%[125/80,5—1}? =0,5948
Dl:ﬂ.

FF Pl
& = max ﬁ; Ejn = max{5,73310'/ 149,6; 5,671.0' / 163,3} = 0,383310° m?
el [m]

PacuérHas ToJIIMHA KPBIIIKY B MECTE YIUIOTHEHHUS ¢ Y4ETOM NPHOaBOK:

sgp+c=max{1{?-\|"5;

14,65mMm < 19 MM
3akmoveHne. Y cJIOBHE MPOYHOCTH BBIMOJIHEHO

04
> - L+ ¢ =max{0,5948 * 0,38330° 2 0.6 * 0,383310°/ 80,5} + 3 = 14,65MMm
<

L

. D
Ky=03% D—3—1 =0.8*[125/87 - 1}2 = 0,5287

2
PacuérHas TonmHa BHE 30HBI YIJIOTHEHUS C YIETOM IPHOABOK:

! 0.6

S3p 0= rmsuc{l-{T fE, D—-¢}+ ¢ =max{0,5287 * 0,38330° % 0.6 * 0,383310%/ 87} + 3 = 13,35mm
a

13,35mMm < 15 Mm

3akroueHue: Y CJ10BUE MPOYHOCTH BHIMOJTHEHO
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Daannesoe coequaenne DN25 (HOL1, HO2, HI1, HI2)

Pacuér Ha npouHocTh ¥ repMmeTnyHOCcTL M0 ASME VIII-2

B
IG
oG

c
A

UcxoaHble AaHHbIe

Tun ¢ranua:
Hcnonnenne:
Tenmon3onsaius: Her

CB0GOIHBINH/MHTErPAJIbHBIIH: -

[IpuBapHbIe BCTHIK

BLICTyH-BHa,HI/IHa

«
E[ Huametp 60mToBO# OKkpyx)HOCTH, C: 85 MM

= Jlannbie mepBoro (aanna (Koabua);

§ CMEXHBIN DJIEMEHT: Mrymep HOL, HOZ2, HI1, HI2 DN25

=

g MaTepHal CMEKHOTO JIEMEHTA! 09I'2C (KI1245)

=

Marepuan daanma (Koabla); 09r2C (KI1245)

S HapyxHbriit tuamerp ¢manna (kombua), A 115mm

>

‘:I( Tommuua ¢anna (koibia), t: 14mMm

i Cymma nipubaBok, C: 2MMm

=

= Brewnsist koppo3us ¢uianna, G: Omm

2 Buyrpennuii nuamerp ¢aanua, B: 25Mm

E JliHa KOHHYECKO# 4acTH BTYJKH, h: 20MMm

5 JlnvHa MMIHHAPHYECKON YacTH BTYJIKH, hy: 7 MM

™

/a TomuuHa UIMHAPUYECKOM YaCTH BTYIKH, Go: 10 MM

o TonmuHa KOHUYECKOW YacTH BTYJIKH, ' 10Mm

‘é‘( Pannyc nepexona, r: 5MMm

=

- Jlannbie BTOporo ¢gianna (KoJabua):

Q

& CMeXHBIH HIIEMEHT:

=

é Matepuai CMEXHOTO 3JICMEHTa! 09r2C GrI'OCT 19281

Marepuain danma (Koabla); 09r2C (KI1245)

=

] <

o .

=] WEp}

ol (<)

= B Jluct
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Hapyx#sriii quamerp ¢uanna (koibua), A: 115mm

Tonmuua ¢anna (kobia), t: 14mm
Cymma npu6aBok, C: 2MM
Brewnsist kopposus ¢uianna, G: 0 MM
Buyrpennuii nuamerp ¢aanua, B: 25Mm
JnvHa KOHMYECKON YaCTH BTYJIKH, N: 15mm
JnviHa HMITHHAPHUYECKON YacTH BTYJIKH, Ny 7 MM

TonmuHa MUIMHAPUYECKOM YacTH BTYIKH, Gp: 4 MM

TonmuHa KOHUYECKOU YacTH BTYJIKH, ' 10Mmm
Pannyc nepexona, r: 5MMm
HInunbkmu:

Marepuai: 35X

Hapy»xHsrii quamerp, Gy 12mm
Komnuectso, n: 4

PaauanbHas Koppo3us kpenexa, G 0mm

IIpokaanka:
Marepuain npoKIaaKHu: CrniupaibHO-HABHUTAsSI C JICHTOW M3 HEPYKABEIOIIEH CTanu
Tonmuna, hy: 3,2Mm

Hapyxusiii anamerp, OG: 57mm
Buyrtpennuii tuamerp, 1G: 43 mm

Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

PacuérHoe oceBoe pacTsaruBaroiiee ycmwine, F: 1200H
Pacuéraslii usrubaronumii Momenr, M: 282,8H M

PacuérHoe BHyTpeHHee n30pITOUHOE AaBicHue, P: 0,8 MIla
PacuérHas TeMnepaTypa 1eMEHTOB COCHMHEHHS:
Temneparypa ¢nanna (komnsua), t,: 144 °C

Temneparypa ¢unanna (komnsua), t,: 144 °C

Temnepatypa 6oaros (umunek), ts: 127,5 °C

Csoiicmea mamepuana 60amoé (uinuex)
JonyckaeMble HanpsKeHus 171 Matepuana 35X mpu temmeparype T = 127,5 °C fjaGoune ycioBus):
S=MIN{R® / Nrag; R’ / Nezg;, Re / Ny R / Ng}=min (590 / 4; 736 / 5; 558 / 1,5; 715 / 5) 143MIla
Momyab MPOAOIBHOM yIpyrocTH st Matepuaia 35X mpu temmneparype T = 127,5 °C:
Es= 2,08310° MIla
Koaddunmenr nmuelinoro pacimpenus aius marepuana 35X npu temneparype T = 127,5 °C:
as= 0,120610” °C
JonyckaeMble HanpsHKkeHus 111 Matepuana 35X mpu remmeparype T = 20 °C pabourie yciioBus):
SeMIN{RE / Mg, RS / Ngzg; RS / ny}=min (590 / 4; 736 / 5; 590 / 1,5)= 147,2MI1a
Momyab MpOa0IbHOM yrpyrocty st matepuaia 35X npu remmeparype T = 20 °C:
E*%= 2,1510° MIla

E-3.00.00.00PP
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Cesoiicmea mamepuana cmexncnozo nemenma gaanya 1 Illmyyep HOL, HOZ2,
HI1, HI2 DN25

Homnyckaembie Hanpspkernus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 150 °C paboune ycnopus):

Shoi= MiN( Rox/ nNr; RyZC/ ng) = min{202,1/1,5; 440/ 2,4}=134,7MIla
Honyckaembie Hanpspkenust 1t Matepuana 09 2C (KI1245) npu temnepatype T = 20 °C pabouue ycnoBusi):

Shgi= MIN( Rex/ Nr; Ry’ / ng) = min{245/1,5; 440/ 2,4)=163,3MI1a

Ceoiicmea mamepuana cmexxcrHozo rjiemenma aanya 2

Honyckaemsle Hanpsokerus 11 Marepuana 0902C GrI'OCT 19281npu temneparype T = 144 °C pabouue yciaoBus):

Swo= 154,7MIla
Jonyckaemsle Hanpsokenus s marepuana 09M2C GrI'OCT 19281upu temneparype T = 20 °C paboune ycioBus):

Swg= 183MITa

Ceoiicmea mamepuana aanya (korvua) 1
Homnyckaembie Hanpspxernus 1t Matepuana 09 2C (KI1245) npu temnepatype T = 144 °C paboune ycioBus):
Sor= MIN( Rex/ Nr; Ry?®/ ng) = min{203/1,5; 440/ 2,4}=135,4MIla
Mopayse npoaosbHO# ynpyroctu st Matepuana 09 2C (KI1245) mpu temnepatype T = 144 °C:
E,= 1,86610° MIla
Koaddunment nuneiinoro paciupenus aius marepuana 09'2C (KI1245) npu temnepatype T = 144 °C:
a,= 0,124810" °C
Honyckaembie Hanpspkernust 1t Matepuana 09 2C (KI1245) npu temnepatype T = 20 °C pabouue ycnoBusi):
Syi= Min( Rex/ nr; Ry’® / 1g) = min{245/1,5; 440/ 2,4}=163,3MI1a
Mopayse npoposbHO# ynpyroctu st Mmatepuana 09 2C (KI1245) npu temneparype T = 20 °C:
E%= 1,9910° MIla

Cesoiicmea mamepuana aanya (koarvua) 2
Jonyckaemble Hanpsokerus 11 Marepuana 092C (KI1245) npu temneparype T = 144 °C paGoune yciaoBusi):
Soz= MIiN( Rex/ Nr; Ry?®/ ng) = min{203/1,5; 440/ 2,4=135,4MIla
Moy npogossHO# ynpyroctd st Matepuaia 092C (KI1245) npu temneparype T = 144 °C;
E,= 1,86610° MIla
Koaddunuent nuneiinoro pacimpenus aius marepuana 09'2C (KI1245) npu temnepatype T = 144 °C:
a,= 0,124810" °C
Jonyckaemble Hanpsokenus s marepuana 09 2C (KI1245) npu temmneparype T = 20 °C paboune yciaoBus):
Sy= min( Rey/ nr; Ry / ng) = min{245/1,5; 440/ 2,4}=163,3MITa
Monyis npogoiisHO# yrpyroctu s Matepuana 09'2C (KI1245) nmpu remneparype T = 20 °C:
E*%= 1,9910° MIla

Pacuémmnvie napamempeol nepsozo ¢nanuya:
Buytpennuit nuametp ¢anna (c y4eToM Kopposun):

E=FE4+%.c0 =25+2%2 =29MMm
JuaMeTp BTYJIKH C y4ETOM KOPpo3uH (st (aaHIeB, IPHUBAPHBIX BCTHIK):

B =8p—°C =10-2 = 8MM
Bonpunit guameTp KOHMYECKON BTYJIKH C y4€TOM KOPPO3UU:

g,=g;-c =10-2=8mm
Tommuna duaHna, ¢ y4eToM KOPPO3HUH:

t=t-o; =14-0=14Mm

E-3.00.00.00PP
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Pacuémmusie napamempul 6mopo2o ghranua.
BryTrpennuii tuametp (ianna (C y4eToM KOPpO3HK):

E=E+3.c =25+2*2 =29MMm
JluameTp BTYJIKH C ydeTOM KOoppo3un (1uist (pIaHIEeB, IPUBAPHBIX BCTHIK):

En =8p—°C =4-2=2MM
Bonpmuii JAuaMeETp KOHUYECKOU BTYJIKH C Y4€TOM KOPPO3HUHU.:

g]-:gl—g =10-2 = 8MM
Tonmuna (bnaHua, C YYE€TOM KOPPO3UHU:

t=t-¢; =14-0= 14mm

Xapaxmepucmuxku npokiaoKu:
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Koaddpu- YcnoBHBIH MO-
. laBrieHue lomyckaemoe yienb-

Tun u Matepuai npo- [ [poxnamouHbIi UEHT 00ka- | mynb cxarus Ep,
oOxKaTus, Y, Hoe nasnenue [q],

KITaIKHA [koaddumeHT, m K MlIla
MITa MI1a

CrinpajibHO-HABUTAs C 3 69 = = =

ICHTOI U3 HePIKABEIOICH

CTan

[upuHa, Ucrob3yemMast IS ONpeaeeHns 6a30BOM KOHTAKTHON IIMPHHBI IPOKIAIKU Yepe3 bo, Ha OCHOBaHUH BO3MOKHOM
KOHTAKTHOW IIMPHUHBI MTPOKIIA KM

H =DG2—_IG =(57-43)/2=T7wmMm

BasoBas xoHTakTHAs IIMPUHA OPOKIAIKHU:

hg =% =7/2 =3,5Mm

JunaMeTp OKpy>KHOCTH MPIIIOKEHHS PEAKIINU CO CTOPOHBI MTPOKIIAIKH:
Ecmn by < 6 MM, G paBHO cpeiHeMy AHaMeTpy KOHTAKTHPYIOIIECH MOBEPXHOCTH MTPOKIIAIKH.

_0G +max[B’-,B”-,IG]
2

H_[I/IpI/IHa, ucnoJiblyemMasd Ijid onpeacJICHUst 0a30BOI KOHTAKTHOM HIUPHUHBI IIPOKJIAAKHU Y€PE3 bo, Ha OCHOBAHHH BO3MOXKHOM
KOHTaKTHOM IIMPUHBI IPOKIAJIKH:

e =(57 + max{25; 25; 43}) / 2= 50 MM

H _ou-Ia =(57-43)/2=T7Mm
2

BazoBas xoHTakTHas IIMPUHA OPOKIAIKHU:

by =% =7/2 = 3,5mMm

JunaMeTp OKpy>KHOCTH NPIIIOKEHHS PEAKIIUU CO CTOPOHBI MTPOKIIAIKH:
Ecmu by < 6 MM, G paBHO cpeziHeMy AHaMeTpy KOHTAKTHPYIOIIECH MOBEPXHOCTH MPOKIIAIKH.

_0G rmau{B’ B, 16
2

D¢ dexTrBHAs KOHTaKTHAs LIMPHHA [TPOKJIA/IKH:

=(57 + max{25; 25; 43}) / 2= 50 MM

)

h ecli blil =0 MM
T by > 6y =3OMM

2.5-,foy &M

Pacuém nazcpysoxk

[poekTHast GonTOBast HAarpy3Ka s pabovnX YCIOBHU (171 HECAMOYIUTOTHSIIOMIUXCS TIPOKIAIO0K):

Jluct
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&
= PaBHOnEHCTBYIOIIAS JaBIICHHS HA BHYTPEHHEH OBEPXHOCTH (praHma:
=
3 HD=D-?35'E‘2'F‘ =0.785*2%+0,8 = 528,1H
E [Tneuo momenta juist cuibl Hp (raniibl vHTErpanbHOTO THIA, WK IPYTHE, PACCYMTHIBAEMbIE AHATIOTHYHO):
=
o
= hD=C'E'El = (85-29-8)/2= 24MM
2
S PaBHozeiicTBYIOIIAs JABICHUSA:
1]
= H =0785 G%.p =0.785*56+08 = 1570H
2 Pasnna Mexy o01ieil paBHOACHCTBYIOIIEH JaBICHHUS U PaBHOACHCTBYIONIECH HAa BHYTPEHHEH MOBEPXHOCTH (pIIaHIa:
@
E Ho=H-H, =1570-5281= 1042H
PamuanbHOE paccTOSIHHE OT peaKIUy MPOKIAIKU 0 OOJITOBOM OKPYKHOCTH:
%
g h.:-,=C_G =(85-50)/2=17,5mm
S 2
S [Tedo mwist Harpys3ku Hy (MHTErpanbHbie (QIaHIbl, a TAKXKE HHBIEe, PACCUNTHIBAEMBIC AaHATOTHYHO):
2]
™
- hy = l[ﬂ +hr_4i| =1/2*[(85—29) /2 + 17,5] = 22,75MM
2 2
g Harpyska Ha npokianky (pasHuIa MEXIy IPOEKTHOMN GOJIITOBOM HArPy3KOi U paBHOAEHCTBYIOIIEH JaBlIeHHUs), B pabOdHX:
=
< H =%, -H =4209-1570=2639H
§ BonToBoit unTepBan:
=
& Bs:‘“'c =3,142%85/4 = 66,76MM
l: 1
HomuHanbHbI#H ArameTp Oora:
-
(8
< g Juct
2| 3 E-3.00.00.00(PP 179
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W, =0785G% p+2b.1.G mp -0785*50*08+2*35%3142*50*3*0,8= 4209H
A )

Benuuuna pacTsruparoiiei BHEIIHEH CUJIbL:

F, = 1200H

CxUMaroIMMU Harpy3KaMu MpeHeOperaroT, U B 9TOM ciiydae Fa mpupaBHUBaETCS HYIIO.
Bremranii n3rndaromnmii MOMEHT:

Mg =282,8Hm
Wy =nh G-y =314235%5069= 3,79310" H
OO6mmas pacueTHas TIIOIAh CEUCHUS OOITOB:
4.M
W +F, + £ W
Ap = max G . —& | =max{(4209 + 1200 + 4 * 282,8/50) / 143; 3,798" /147,2] = 0,257710° m*
S1:--:- Sbg

Juamerp ceuenus 6oira (MIMAIBKA) C YYETOM KOPPO3HH:

Ooe = 12MMm

[Inomans cedyenus 6onra (MMWILKK) (10 BHYTPEHHEMY JMAMETPY PE3bOBI C YYETOM KOPPO3HH):

fo =0,76210" m°

[Tommaae monepeyHoro ceueHust GOITOB MO BHYTPEHHEMY IUAMETPY PE3b0BI MM MUHUMAIBHOMY JHAMETPY CTEPIKHS:

Ay =tif, =47076210° = 0,304810° v’

Pacuém oonmos(mnuex).

VYcoBue MpoYHOCTH OOJITOB:

An< A,

0,257710° v” < 0,304810° M
YcaoBHue MPOYHOCTH BHINOJTHEHO

Pacuém nanpsascenuii nepeozo ranya:
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a=dy = 12 vMMm
Koadpumment 601ToBOTO MHTEpBANA!

BEgp = max ql; _Be = max{1; (66,76 / (2 * 12 + 14§} = 1,325
W2oa+t

¥, - B =8/8 =1
20
Koadhpunment

hy = ‘B-gn =(29*8)** = 15,23mMm

¥, -~ =20/1523=1313

h

[x}
Kosddunment nanpspxennii (Tadnuna 4.16.5):

F =0,9032
PacueTHbIe KO3 PUIUEHTHI:

B=— =0,9032/15,23

K=ﬁ =115/29
B

2
T = E- ol+8 55246 1gk) -1 (3,966 * (1 + 8.55246*Ig 3,966) — 1)/ ((1.0472 + 1.9448,966) * (3,966 — 1)) = 1,015

(1.0472 +1.9448 - K3 (K -1)

2
o BTA+E.35246 1gK)-1 = (3,966 * (1 + 8.55246 * I 3,966) — 1) / (1.36136 * (386~ 1) * (3,966 — 1))
136136 (K -1) (K -1
Koaddurment nanpsoxenuit (Tabauma 4.16.5):
V =0,55
Koaddunment d ajist mHTErpanbHbIX (JIaHIEB:

a=Z n g2 =1601/055+1523+3 = 0,283810° u®
v
t e+l t-3 3, 5
L= +__ =(14*0,05930 + 1) /1,015 + 14 0,283810° = 2,77
T d

MoMeHT MHepInH cedeHus (Iania npu u3rude (MHTerpanbHbie (QIaHIB! C BTYIKOMN):

2
12 20874 L gd ho B -oo0874%2,77+8%1523+ 29/ 05¢= 0,1245107 m*

WV
G oz = 0.5-(2y +21) =0.5* (8 + 8) = 8MM
Ao =05 (4-B) =0.5* (115 - 29) = 43mm
Tak kax t:_"ng,
Ay =dhy = 43mm
Bg = =14mm

+ —(47 * 143) * * %

K an = {80 B3) I[E_] l{i—} s (3 021+ 41490~
Co=h = 20Mmm
DDE‘r:G:mg = 8mm

= 0,05930 Ivm

= 3,966

=1,601

=0,312710" »*
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192

Keo=[0c Dhs) ;—-1.05-[[)&

] ] {D . }4 =(20 * 8% * [1/3 — 1.05 * (8 / 20) * (1 — = (-0,886910°
© C

P 1/192 * {8 / 20})] ) m?

[MonspHbIi MOMEHT ceueHus (iranna (MHTErpaibHbIe (IAHIBI, TTIOCKHE (IIAHIBI C BTYIKOH):

I, =K +Kep = 0,3127107 +(-0,886910°) = 0,303810" wm*

KoMMoHEeHT POEeKTHOTO MOMEHTA Ha (JIaHIle, KaK Pe3yNbTaT JEHCTBHUS BHEITHETO H3rHOAIONIEr0 MOMEHTA H/HITH OCCBOM
CHITBL:

I hy, =4*282,8+%[0,1245107 /(0.3846 * 0,30340” +0,1245107 = 407,3H
My, =4-Mg- ’

+F; -k _
03846 1, +1 || C-2 By 4 BDo )] *[24 /(85 —2*24)] + 1200 * 24 M
K03(1)(1)I/IHI/ICHT MOMCHTa [JIs1 pacyeTa CB060L[HLIX KOJICII.
Fg =1
Wsrubaroniuii MOMEHT B pab0YUX YCIOBUSAX (BHYTPEHHEE JABJICHHE):

=|((528,1 * 24 + 1042 * 22,75 + 2639 * 17,5) * 128 + 407,3) * 1 = 516,7
M, =|Hp hp +Hy -hy +Hg -hg) Beg +M,,)-Fs| |

Hwm

Kosddunment nanpspxenuii (Tadauna 4.16.5):

f=1

[IposonbHbIE HANPSKEHHSI BO BTYJIKE, B Pa00YMX YCIOBHSX:

£-hl,
Bg=——F— =1*5167/(Q77* 8*29) = 100,5MIla
Lz E

Ycnosue Npo4YHOCTH!

Sy S mindl 5845258,

ﬂu'_ﬂ{l 58,25 'Sm} =min{1.5 * 135,4; 2.5 * 134,7}= 203MIla

100,5MTIlIa < 203 MIla, YcaoBHe NPOYHOCTH BHITIOJTHEHO

PannanpHbple HanpspKeHUS BO (raHIle, pabodne yCIoBHS:
< (133-t-e +1)- M,
= R = 7 =(1.33*14*0,05930 + 1) *516,7 / (2,77 * 14 29) = 69,05MIla
= 1.t*.B
= .
3 VYcnoBue Npo4YHOCTH!
s Sp <8,
S[ 69,05MI1Ia < 135,4 MI1a, YciioBre NPOYHOCTH BBINOJHEHO
= 3

¥ o= 1 .[5_55345 +5 7160 E g'ng =1/(3,966 — 1) * (0.66845 + 5.7169 * 3,966lg 3,966 / (3,966— 1)) = 1,457
é E-1 -1
>
= 2
! _KE7+1 = (3,966 + 1) / (3,966 — 1) =1,136
< K4-1
E KacarenpHble HanpsokeHUs BO QuiaHIle, pabouue YCIOBHS:
P ¥ oM,
= Sp=———-Z .3 =1457*5167/ (14" 29)- 1,136 * 69,05= 54,04MIla
é t*-B
= VcoBre IPOIHOCTH:
=
3 S <8,
as} 54,04MIla < 135,4 MIla, ¥ c/ioBue MPOYHOCTH BBITIOJTHEHO
5 SH SR = (100,5 +69,05) / 2= 84,77MIla
= Z _
~ YcnoBue Npo4YHOCTH!
¥a]
E RITE R <8,
=
é 84,77MlIla < 135,4 MIla, ¥Yc/ioBue MPOYHOCTH BBITIOJTHEHO
3 <
&lw
< g Jluct
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SE+HST = (1005 +54,04) /2= 77,27MIla
2

YcnoBue npoYyHOCTH:
By +3
SH T ey

77,27MlIla < 135,4 MI1a, YciioBue NPOYHOCTH BbINOJHEHO
BostoBast Harpy3Ka B yCIOBHSIX MOHTaXa:

W, = [ﬁ} S (0,257710° +0,304810%) /2 * 147,2 = 4,1410" H

W3rubaroninii MOMEHT B YCIOBHAX MOHTaxa (BHYTPECHHEE JaBJICHHE):

i W, (C-G) By F

E 2
IIpononbHbIE HATIPSIKEHUS BO BTYJIKE, B YCIOBHSX MOHTAXa:

= 4,1410" * (85— 50) * 1,325 * 1/ 2= 960,3H M

£l

_ — & =1%960,3/(2,77*8*29) = 186,8MIla
L-gi B

YcnoBue npoYyHOCTH:

Sp Sminfl 5825 8,

minfl 5.5, ;25 8, } =min{15*1633; 2.5 1633)= 245MIla
186,8MIla < 245 MIla, YcaoBue MPOYHOCTH BHITIOJTHEHO
PaguanbHple HANPSDKCHKS BO (DJIaHIE, YCIOBHS MOHTAXA!

133t e+1) M

R —
L-t* B

YcnoBue npoYyHoOCTH:
SR =0

128,3MIla < 163,3 MIla, YcaoBue MpoYHOCTH BHINOJIHEHO
KacatensHble HAIPsDKEHHSI BO (DIIAHIIE, YCIIOBUS MOHTAaXa.:

E =(1.33*14*0,05930 + 1) * 960,3 / (2,77 * 14 29) = 128,3MIla

¥
Sp = E_Z.3p =1457+%9603/(18* 29)- 1,136 * 128,3= 100,4MIla
14 B
VYcnoBue Npo4YHOCTH!
ST S5

100,4MTITIa < 163,3 MIla, YcaoBue NPOYHOCTH BHINOJIHEHO

S+ = (1868 +128,3)/ 2= 157,6MIla
2

VYcnoBue Npo4YHOCTH!

& H +3 E
——— =8
157,6MIIa < 163,3 MIla, Yc1oBHe NPOYHOCTH BHINOJIHEHO

SH+ST = (1868 + 1004) / 2= 143,6MIla
2

YcnoBue Npo4YHOCTH!
SH +3 T
——=%3g

143,6MIla < 163,3 MIla, YcaoBue MpOYHOCTH BHINOJIHEHO
YciaoBue NPOYHOCTH BHINIOJHEHO

Kecmkocmo ¢hranuya

- 115 paboYnX YCIIOBHH:
Koaddunmenr sxecTkocTn U1 MHTETpaIbHBIX (IIaHIEB:
Kr=0.3

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Tokasarens xectkocTr ¢uianna (MHTErpaabHbie GaHIbl, paboyre YCIOBHS):
52.14-W -1
= 2
L Ey, g Kg 1,
VcnoBue JKeCTKOCTH:
J<1.0
0,09801< 1.0
YcaoBue jK€CTKOCTH BBITIOJTHEHO

- ISl yCIIOBUM MOHTaXa!
IMokazarens xecTKOCTH (uania (MHTerpaabHbIe (IIAHII, YCIOBUS MOHTAXKA):

=(52.14* 0,55 * 516,7) / (2,77 * 1,86B0° * 82* 0,3 * 15,23) = 0,09801

5214V M

I= 2
L-Eye 25 K -,

VcnoBue KeCTKOCTH:

J<1.0

0,1708< 1.0

YciaoBue :KECTKOCTH BbINMOJHEHO

=(52.14* 0,55 * 960,3) / (2,77 * 1,980° *8°* 0,3 * 15,23) = 0,1708

Pacuém nanpsasxcenuit 6mopozo paanya.

PaBHOzelicTByOLIAs 1aBIEHHS HA BHYTPEHHEH MOBEpXHOCTH (paHIa:

Hy=0785B% p =0.785*2¢+*0,8 = 528,1H

[Tnevo momenTa miis cuitbl Hp ((aHLbl HHTErpaIbHOTO THIIA, MM APYTHE, PACCYUTHIBACMbIC aHATIOTHYHO):

hp = C_Hz_gl = (85-29-8)/ 2= 24MM

Paznuna Mexy oduiel paBHOACHCTBYIOLIEH IaBJICHHS M PAaBHOJCHUCTBYIONIEH Ha BHYTPEHHEH MOBEpXHOCTH (haHma:

Hp=H-Hp =1570-5281= 1042H
IIneuo JJI1 Harpy3Ku HT (I/IHTel"paJ'ILHI)Ie (l)ﬂaHHI)I, a TaK¥XXC MHBbIC, paCCUUTBIBACMBbIC aHaHOFI/I‘IHO):

hyp = 1 [ﬂ +h,:,} =1/2 *[(85—29) / 2 + 17,5] = 22,75MMm

2 2
KoaddunueHt 601T0BOrO HHTEpBAIA!

Bgp = max 3l: [_Bs % - max1; 66,76/ 2+ 12 + 141} = 1,325
N2oa+t

Xg - Bl =8/2 =4
20
Koadhpunment

h, = ./B-gq =(29*2)** =7,616MM
ip=— =15/7,616 = 1,97

Koaddurment nanpsoxenuit (Tabauma 4.16.5):

F=0,531
PacueTHbIe KOAQPUIMEHTHI:

B=— =0,531/7,616 =0,06973 Ivim

Koot = 115/29 = 3,966
B

2
T = E7od+s 55246 1gK) -1 (3,966 * (1 + 8.55246%g 3,966) — 1)/ ( (1.0472 + 1.9448,966) * (3,966 — 1)) = 1,015
(1.0472 +1.9442 - K3 (K -1
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WV
G oz = 0.5-(2y +21) =0.5* (2 +8) = 5MM
A =D.5-[ﬁ—Bj =0.5 * (115 — 29) =43mm
Tak kax tEGWE,
A, =dp = 43Mm
Byp = =14mm
4
1 E 1 |E =(43* 14 *[1/3-0.21* (14 /43) * (1 - _ 7 4
3 E E =
Ku={ﬁn-53}' g-ﬂ-zl'[a} I_E{E} 1/12 * {14/ 43})] 0,312710" m
Co=h =15mm
« Dpe =0 g =5mm
g 4
= K &: 03 ) t g5 (Pos] |, L [Dos =(15* 5% * [1/3— 1.05* (5 / 15) * (1 — = (-0,312110%°
= . N I T Bt =150 B L * 4
§ D ¢ FDhef| g C, w2 |, 1/192 * {5 / 15})] ) M
E
g [onstpHbIii MOMEHT ceueHus ¢uianna (MHTerpaabHble (IaHIbl, ITIOCKKE (IIAHIBI C BTYIKOMN):
s I, =K g +K¢p = 0,3127107 + (-0,312110%°) = 0,312410" m*
S KoMIIOHEHT IPOEKTHOTO MOMEHTA Ha (DJIaHIIE, KaK pe3yiIbTaT AEHCTBUS BHEIIHETO U3TMOAIOIIEro MOMEHTA H/UIIH OCEBOM
g CHUJIBI:
=
2 M 4M I [ hy, } o 4*282,8 *[0,957910° / (0.3846 * 0,31240" +0,957910° = 354,3H
3 =4 hlg: : 04 IIn )] *[24 /(85— 2 * 24)] + 1200 * 24
é . 03846 I +1||C-2 by N4l J M
Wsrubaroniuii MOMEHT B pab0YuX YCIOBUSAX (BHYTPEHHEE JABIICHHE):
(=1}
Z_ =|((528,1 * 24 + 1042 * 22,75 + 2639 * 17,5) * 123 + 354,3) * 1 = 463,8
2 M, =|Hp hp +Hy -hy +Hg -hg) Beg +M,,)-Fs| | Hwm
s
S Kosddunuent nanpspxenuii (Tadauna 4.16.5):
[a~]
R f=1
HpOL[OJ'ILHLIe HaIps’)KEHUA BO BTYJIKC, B pa60!mx yCHOBI/IﬂX:
e £l o
< Sg =——— =1*463,8/(3,563*8*29) = 70,14MIla
X L s2.E
= g1
3 YcnoBue Npo4YHOCTH!
E{ Sy S mindl 5845258,
é ﬂu'_ﬂ{l 58,25 'Sm} =min{1.5 * 135,4; 2.5 * 154,7}= 203MIla
70,14MIla < 203 MIla, YcaoBue NpoYHOCTH BHITIOJTHEHO
= PannanpHble HanpspDKeHUS BO (aHIle, pabodne yCIOoBHS:
] <
glw
< g JIucr
2| 3 E-3.00.00.00(PP 184
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2
U= K d+8.55246 1gk)-1 = (3,966 * (1 + 8.55246 * Ig 3,966) — 1) / (1.36136 * (3/%6-1) * (3,966 — 1)) = 1,601
136136 (K -1) (K -1
Koaddurment nanpsoxenuit (Tabauma 4.16.5):
V =0,02872
Koaddunment d ajist HHTErpanbHbIX (JIaHIEB:

a=2 ‘h, -g# =1601/002872*7,616 *2 =0,169910° v*
v
t e+l t-3 3, 5
L= 4+ =(14+0,06973 +1)/1,015 + 14 0,169910° = 3,563
T d

MoOMeHT MHepInH cedeHus (iania npu u3rude (MHTerpanbHbie (IaHIB! C BTYIKOMN):

2
120874 L gd ho B -00874+3563+ 27,616 *29/0,0287= 0,957910° u’
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(133-t-e +1)- M,
= 7 =(1.33*14*0,06973 + 1) * 463,8 / (3,563 * 14 29) = 52,64MIIa
1.t*.B
YcnoBue Npo4YHOCTH!
Sp S8,
52,64MlIla < 135,4 MIla, ¥YcjioBHe NPOYHOCTH BBINOJIHEHO

R

2
¥ o= 1 -[D.66845 +3 7169 . K 2'1EK =1/(3,966 — 1) * (0.66845 + 5.7169 * 3,966lg 3,966 / (3,966- 1)) = 1,457
k-1 K-1

2
7 _ E-+1 = (3,966 + 1) / (3,966 — 1) =1,136
K4-1
KacarenbHble HanpspkeHMs BO (uiaHie, pabodne yCcaoBUsL:

¥ oM,
1%.B

VYcnoBue Npo4YHOCTH!

Sp €8,

59,11MlIla < 135,4 MIlIa, ¥YcjioBHe NPOYHOCTH BBINOJIHEHO

3p = -Z-3p =1,457*463,8/(14*29)- 1,136 * 52,64= 59,11MIIa

Sy 3R = (70,14 +52,64) / 2= 61,39MI]a
2

YcnoBue npoYyHOCTH:

S +3
CJHOUR ca
61,39MIIa < 135,4 MIla, YciioBre NPOYHOCTH BHINOJIHEHO

Su+3T - (70,14 +59,11) / 2= 64,62MITa
2

VYcnoBue Npo4YHOCTH!
Sy +3
SH T ey

64,62MIIa < 135,4 MI1a, YciioBue NPOYHOCTH BBINOJIHEHO
Wsrubaroniuii MOMEHT B YCIIOBHAX MOHTa)a (BHYTPEHHEE JIABICHHE):

_ W [C-0) By F

£ 1
HpOL[OJ'ILHI)Ie HaHpSDKeHI/ISI BO BTyJ‘IKe, B YCJ'IOBI/ISIX MOHTAaXa.

=4,1410" * (85 -50) * 1,325 * 1/ 2= 960,3H m

R
3y = ——— =1%960,3/ (3,563 *8*29) = 145,2MIla

Lgi B
YcnoBue npo4yHoOCTH:

S Smin{l.5 8 ;25 Sy )
minfl. 5 5 125 By} =min{L5*1633; 2.5 183)= 245MITa

145,2MTI1a < 245 MlIla, Yc/aoBHe NPOYHOCTH BHIMOJTHEHO
PaauansHbie HANPsDKEHUS BO (DIaHIlE, YCIIOBUS MOHTaXa!

(133-t-e+1) M
= £ = (1.33 * 14 * 0,06973 + 1) * 960,3 / (3,563 * 1429) = 109MIIa

I X

YcnoBue npoYyHOCTH:

wR S

109MIla < 163,3 MIla, YcaoBHe MPOYHOCTH BHINOJTHEHO
KacaTenbHble HanpspkeHUs BO (UIaHIe, YCIOBHS MOHTaXa!

‘f-I‘u‘Ig

Sr = - Z-3p =1457%960,3/(14*29) - 1,136 * 109= 122,4MIla

1. B
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YcnoBue Npo4YHOCTH!
ST S5
122,4MTIla < 163,3 MIla, YciaoBue NPOYHOCTH BHINOJIHEHO

SH SR = (1452 +109)/2= 127,1MIa
2

YcnoBue npoYyHOCTH:

& H +3 E
——— =8
127,1MIla < 163,3 MIla, Yci1oBHe MNPOYHOCTH BHINOJIHEHO

SHHST = (1452 + 122,4) / 2= 133,8MIa
2

VYcnosue Npo4YHOCTH!

m<3fg

133,8MIla < 163,3 MIla, YciaoBue NPOYHOCTH BHINOJIHEHO
Ycii0BHE MPOYHOCTH BBHIMOJIHEHO

Kecmkocmo ghnanya

- 1151 paboYnX YCIIOBHH:
INoka3zarens xecTkocTH (uania (MHTerpanbHble (IaHLbl, paboYne YCIOBHS):

52.14-W M,
L-Ey -gi Kg h,
VcnoBue KeCTKOCTH:
J<1.0
0,1143< 1.0
YciaoBue :KECTKOCTH BbINMOJHEHO

- ISl yCIIOBUA MOHTaXa!
IMokazarens xecTKOCTH (uania (MHTerpaabHbIe (IIAHI, YCIOBUS MOHTAXKA):

=(52.14 * 0,02872 * 463,8) / (3,563 * 1,846° * 2** 0,3 *7,616) = 0,1143

<
5 52.14.¥ M
= = - E = (52.14 * 0,02872 * 960,3) / (3,563 * 1,49 * 22*0,3 * 7,616) = 0,2219
A L-Ey--g0 Kg h,
E YcmoBue JKECTKOCTH.
g( J<1.0
= 0,2219< 1.0
YcioBue JKECTKOCTH BbINOJTHEHO
=
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=
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Q
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=
s
[a°]
[}
aa}
<
=
<
=
=
[¥a}
Q
=
=
=
o
=
=
s
< g Juct
2| 3 E-3.00.00.00(PP 186
~ Nsm) Jlucr No noxym. TTopi. Jlara I




<
& Pe3yabTaThl pacuera Ha MPOYHOCTH PYHTAMEHTHBIX 00JITOB
Se
=
2 2
13 PesynbTHpyIOmas BepTUKaNIbHash Harpy3Ka, BEI3BaH- _ DL _
= Hasi BCIUIBITUEM I0I3€MHOTO COCYa N =125/, 09G= 14810 H
<
Ipu N < O mpoBeeHKE pacueTa Ha MPOYHOCTH (PYHIAMEHTHBIX GOJITOB HA YCIOBUS BCIUIBITUS HE TPEOyETCS.
¥
> PacueTHOe yCUIIME IPU PACTSHKEHUH, KOTOPOE MOKET — [ —
g OBITH BOCIIPHHATO OJHUM GOITOM N = Ry, o e 7,7810' H
8 N
E MuHHIMaIbHOE HEO0X0IMMOE KOJIMYECTBO OOJITOB N_ = 1,9
> bt N
2 YcnoBue pOYHOCTH nz— BBIIOJIHEHO
S| N,
=
[a~]
™
m
o]
e
[a~]
=
=
¥a]
Q
=
E
=
S
=
3«
Elw
< g Jluct
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Pacuer pyHIaAMEHTHBIX 00JITOB HA MPOYHOCTH OT ACHCTBHUS 0CEBOM PACTS-
rUuBaIonIen CUJbl

Pacyer Ha mpo4HOCTH ()YHIAMEHTHBIX OOJITOB MPOBOAUTCS HA YCIOBUS BCIUIBITHS [TO3EMHOTO TOPH30HTAIBHOTO COCYAa
Ha CceIOBBIX omopax Ha ocHoBanuu CIT 16.13330.2011.

HcxoaHble JaHHbIE

[110THOCTB FPYHTOBBIX BOA Ve = 1,010° H/vm®
Teoperudeckuii cOOCTBEHHBIH BeC cocya G= 11,510 H
BHyTpeHHMI AHaMETp anmapara D= 1800 MM
PacuerHas nnunHa annapar L= 7900 MM

ITapameTps! GpyHIaAMEHTHBIX 00JITOB

HomunaneHbIl tuameTp 60JTOB d= 24 MM
Martepuan 001TOB 09ra2c
KonmdaectBo 60ToB n= 8

ITnomanp ceueHus pe3pbOOBOM YacT 00JITa HETTO - 2
(o CIT 16.13330.201 Ta6umma I.9) Aon 353 e
PacueTHOe conpoTHBieHUE OoTa R = H/vn
(o CIT 16.13330.201Ta6uua I'.7, Ta6nna T'.8) bt 245
Kosdduuuent ycaosuii paGoTs Ve = 0,9
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