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CBOJIHBIE TA0JIUIBI

OcCHOBHBIE YJIEMEHTBI

UcxoaHble AaHHbIe

(DOneMeHT Marepuan [[{luamerp, MM [TommuHa Tnuna (Beico-  [Cymmaphas npu-  [Koadd. npouro-
CTCHKH, MM ra), MM 0aBKa, MM CTH CBApHOTO IIIBA
OOcuaiika UInHI- 091 2C 2000 16 5500 3,8 1
HIecKast
Tauine smnuntaae-  092C 600 12 187 53 1
ckoe DN600

Pe3yn bTaTbl pacyeTa

Pabouune ycnoBus

(D1eMEeHT Pacuetnast Temne- [PacuetHoe gasne- [[lomyckaemble Ha- PacueTnas Tonmunaa |[YcioBue
patypa, °C Hue, MIla npsoxenus, MIla C y4. IpUOaBOK, MM  [TPOYHOCTH

O6Geuaiika mwmag- [100 1,615 163,5 13,73 BEITTOJTHEHO
[prudeckas
Tauie smmuntryae- 100 1,623 163,5 8,287 BBLITIOJTHEHO
ckoe DN600

s o

s YcnoBua ncnbiTaHum

=

Eg

E (DJIeMEeHT PacuerHoe nasie- Jlonmyckaemble HanpspKe-  [PacdyeTHas TONMIIKMHA ¢ y4.  [YcloBHE poy-

S[ e, MIla s, MI1a MpuOaBOK, MM HOCTH

=
O6euaiika mumaapuye- 2,02 272,7 11,23 BBLIITOJIHEHO

= cKast

Lg

= Tauie smnuntruaeckoe 2,031 272,7 7,539 BLITTOTHEHO

< DN600

p

T

= IITyuepa

%

2

= MCXOAHbIe AaHHble

s

3

- (DneMeHT Metka Tun MaTepuai Tuamerp, mm [[onmuHa CymMMapHast TpH-

CTEHKH, MM 0aBKa, MM

g

E O6euaiika munuaapu- |rynep  [[Ipoxonsimmii c Ha-  [091'2C 600 10 3,8

A ueckas DN600 DN600 [KaHBIM KOJIBLIOM

E [tynep JI11, JI3 DN5O [HItynep  [[Ipoxonsimuii 6e3 091" 2C 18 10 3

l% 11 KPCILICHUS (KI1245) Gr.
[tyuep JI2, 14 DN50 [[Itymep  [[Ipoxomsimuii 6e3 091 2C 18 10 3

= 12 yKpeTIeHUS (KI1245) Gr.

] <

gls

% g Jluct
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[ITyuep M DN50 Tynep poxozsiuuii 6e3 a2C 8 10 3
KpeIUIeHUsI (KI1245) Gr.

Pe3ynbTaThl pac4yeTa

Pabouune ycnoBus

(DneMeHT PacueTHas Temmeparypa, °C [PacuerHoe nasienue, MIla [YcioBue mpodHOCTH
O6eyaiika mummHapryeckas DN600 100 1,622 BHITOTHEH

[tynep JI11, JI3 DN50 100 1,616 BBLITITIOJTHEHO
[tynep JI12, J14 DN50 100 1,622 BBLITIOJTHEHO
[ITyuep M DN50 100 1,625 BBITTOJTHEHO

YcnoBusa ncnbiTaHum

(D1eMeHT PacuetHoe nasnenue, MIla |YcnoBue nmpounoctu
O6euaiika mummaapuueckas DN600 2,03 BBLIIIOJTHEHO
HITyuep JI1, JI3 DN50 2,021 BHITOJTHEHO
[Iyuep JI12, J14 DN50 2,029 BBITTOJTHEHO
[ITyuep M DN50 2,033 BBITTOJTHEHO

E-3.00.00.00PP
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Oo6evaiika muauaapuueckas DN600

UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 0603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemeHTa, HeCylIero WTyLep:

Tumn mryuepa:

d

[ ——— -]

Ob6euaiika nunmuaapuaeckas DN600

Itynep DN600
Obeuaiika HUIHHIPUYECKAS

Obeualika HUIMHIPUYECKAS

[Ipoxoasuuii ¢ HaKJIATHBIM KOJIBIIOM

31
A=

A

Marepuan HecyIero 3JieMeHTa:

TOJ'IIIII/IHa CTCHKM HECYIIETO 3JIEMEHTA, S:

CyMMa l'IpI/I6aBOK 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 mrynepa, |i:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubaBka Ha KOPPO3HIO, Csy:

Marepuan xonbua:

lupuna kobia, |y

2000mm
180 °

0 MM
0mm
09arac
120mMm

09rac
16 mm
3,8mMm
09rac
600Mm
10 mMm

3,8MmmMm

1000Mm

Hzm) Jlucr

Ne nokym.

TTopi.

Jlara

E-3.00.00.00PP

Jluct




Tonmuuaa Konbua, S 18 Mmm
MunnManbHbIi pasmep cBapHoro msa, A: 10 MM
MuHuManbHBIA pasMep cBapHOro msa, A;: 18 MM

MuHuManbHBIHA pasmep cBapHoro msa, Ay: 10 MM
PacuérHble mapaMeTpsl pa3MelIeHHs ITyepa:
bimxaiimuii mryuep

Hasganue mryuepa: Iryuep b (cymects.)
PaccrosiHie 10 CTEHKH OivsKaiero mrynepa, b: 894.5u
VYron B: 180 °

KoaddunmeHTs MPOYHOCTH CBAPHBIX IIBOB!
IIpononbHbIi OB HITYIIEpA!

¢ =1
[IToB oOeyaiiku B 30HE BpE3KH IITYIIEpa:
¢ =1

PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

Dp =D =2000mm

<
&

& "

< Pacuért B pabounx ycjaoBusix

5

: -

E[ YciaoBus HATPYKEHUS !

= Pacuérnas temneparypa, 1. 100 °C

= PacuétHoe BHYTpeHHee N30bITOYHOE NaBieHue, P: 1,622 MIla

S

> .

X PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

<!

é Ceoilicmea mamepuana 31emenma, Hecyuiezo winmyuep

- Honyckaembie Hanpspkenus 1t matepuana 09 2C npu temmneparype T = 100 °C pabouue ycnoBus, KOppO3HOHHAs cpeaa,
= rpymmna anmnapara I, 1V):

é [o]= min( Rey/ nr; Ry / Ng) = min{265,5/ 1,6; 425 / 2,6}=163,5MI1a

< Moayab npoaoapHO# yrpyrocty mpu temmeparype 100 °C:

3 E= 1,9110° MIla

Mm

s Ceolicmea mamepuana wimyuepa

= Honyckaembie Hanpspkenus 1yt matepuana 09 2C npu temmneparype T = 100 °C pabouue ycnoBus, KOppO3HOHHAs cpeaa,
= rpymna anmapata ll, 1V):

[¥a)

2 [6]:= Min( Rey/ Nr; Ry / Ng) = min{265,5/1,6; 425 / 2,6)=163,5MIIa

E[ Monyns npopoiibHO# yripyrocty npu temmneparype 100 °C:

= E;= 1,9110° MIla

A<

Elo

% g Jluct
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Ceoiicmea mamepuana Koivya

Honyckaemble Hanpsokerus 11 marepuana 09 2C npu temneparype T = 100 °C paGoune yciioBus, KOPpO3HOHHAS CPEA,

rpymna anmapata I, 1V):

[0],= min( R/ nr; Ry / ng) = min{265,5/1,6; 425 / 2,6}=163,5MITa
Moayab mpoaoapHO# yrpyroctu npu temmeparype 100 °C:
E,= 1,9110° MIla
PaC‘IéTHaH TOJIIMHA CTCHKU mTyuepa:

pd+2 o) 1,622 % (600 +2*3,8)/ (2 * 163,5* 1 — 1,622= 3.03

= =1, * + 2% , * , *1 _ , = 3, MM
P UE nhor

Jonyckaemoe naBieHue Juis narpyOka mrynepa:

2-[o] gy (51— cg)
[p] = , 2

+ 8 +c :

3,302MI1a = 1,622 MIla

3axmrodeHre: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO
PacuérHplii AmaMeTp MUIUHAPUIECKONH 00eHaiKu:

= 2*163,5*1*(10-3,8) /(600 + 10 + 3,8=3,302MI1a

Dp =D =2000mm

Pacuérnas TOJIIIMHA CTCHKM HECYIIET0 3JICMEHTA B MCCTC PACIIOJI0XKCHHUS LITyLEpa:

S = 9,973mm

PacuérHelii mrameTtp oTBepCcTHs (OCh MITYIIEpa COBMAIAET C HOPMAJIBIO K MOBEPXHOCTH B IIEHTPE OTBEPCTH):

dP =d+2 ¢, =600+2*38 =607,6Mm

PacuérHblii AMaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPETIICHHS

51

PacuérHas [uinHa BHELIHEH YacTH ITylepa;

dy =2~ [2— D,E] - JDp -(a-¢) =2*((16-38)/9,973-0.8)* (2000 * (16 89> = 132,2mm

lip =mjn[11; 1.25. \.'Td"' 3..;5).(51_.;5)] = min{ 1000; 1.25 * (600 + 2 * 3,8) * (10 — 3,8} = 76,72mm

Ommnouienus 00nycKaemovixX HaNPANHCeHUul
Jlis BHEIIHe# yacTu mTynepa:
o=l
7y = it 1.0, =min{1.0, 163,5/163,5})= 1
FI

[[Inpuna 30HBI YKpEIICHUS:

Ly= |"Dp' 5— cj = (2000 * (16 — 3,8}* = 156,2MMm

Pacuérnas IIMpUHA KOJbLA:

12.1:| = rru'n[lj; |'ID1:| lag +s—¢ ] = min{120; (2000 * (18 + 16 — 3,8} = 120Mm™m

JIi1st HaKJIaJHOTO KOJIbIIA:

['3]2

Tg = m{l,n;—[g]-} =min{1.0, 163,5/163,5 )= 1

PacuérHas [uiMHa BHYTPEHHEH 4acTH IITYyLEepa:

lag =mjn{l3; 0.5 o fld+2 e, ) (55 - c. —cﬂj] =min{ 0; 0.5 * (600 + 2 *3,8) * (10 - 3,8 - Off} = Omm
PacuérHas mupuHa 30HBI YKPEIICHUS:
11:' =L, =156,2um

Pacuérnprit JAUaAMETp OTBEPCTUS, HE Tpe6y}01uero JOIOJHUTEIILHOTO YKPCIJICHUS

dDP =|].-4-,,l5P (8—0C) =0.4+*(2000* (16 — 3,8} = 62,48Mm

E-3.00.00.00PP
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Jluct




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19670.4

1+11p'(51—'35:"11"‘121:.'52'12 +13p'|153_':5_':51:l'13
IP-(S— cj
-d . 1
T v B2 0
lp Dy o1 g

=min{l; [1 + (76,72 * (10-3,8) * 1+ 120 * 181 + 0 * (10 — 3,8 — 0) * 1) / (156,2 * (16 — 3,8))[1 + 0.5 * (607,6 — 62,48) / 156,2 + 1 * (6002*
3,8)/2000*1/1* 76,72/ 156,2]0,8234}

=0,8234

W o=min 41,

E

o], - 2K, (5-0) ¢ [5]

W =2*1+*(16-3,8)*1*163,5*0,8234 /[2000 16 — 3,8) * 0,8234]= 1,634MIla
Dy +(s-c)- ¥

)

r

-

53 -
"

N,

P _DP—:‘:]{__:I"_" B |

OTBepcTHE CUMTAETCS OJUHOYHBIM, €CIH OKaiiee k Hemy oTBepctue LlTyrep b (CyiecTs.) He 0Ka3bIBaeT Ha HETO
BIIHSIHUSA, T.€. PACCTOSTHUE MEXIY HapYKHBIMH OBEPXHOCTSIMH COOTBETCTBYIOIIUX IITYIIEPOB yIOBIETBOPSIET YCIOBHIO:

b JD; (s-c1+ JD; -(s-c) =(2000* (16 - 3,8))°+ (2000 * (16 - 3.8)* = 312,4mm

Yci0BHe BBIMONHEHO, JaJbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Homyckaemoe nasienue [p] = 1,634MIla

1,634MlIla = 1,622 MIla

3akioucHue: Y cJ0BUE POYHOCTH U YCTOHYMBOCTH BBINIOJITHEHO

Pacuér B ycroBusx ucnbiTanuii (I'mapoucnbiTanus)

YciaoBus HATpy:KeHUs IPU UCHBITAHUSIX:

Pacuérnas temneparypa, T: 20 °C

PacuétHoe BHyTpeHHee n30bITOUHOE AaBicHue, P: 2,03 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo wimyuep
Homyckaembie Hampspkenus 1t Mmatepuana 09 2C npu remneparype T = 20 °C {cnoBust rHAPOUCTIHITAHUH):
[0]*= N* Rejpc/ Ny = 1300/ 1,1=272,7MIla
Monyns npogoiibHO# yrpyrocty mipu remneparype 20 °C:
E= 1,9910° MIla

Ceoiicmea mamepuana wimyyepa

Homyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temneparype T = 20 °C {cnoBusi rTHAPOUCTIHITAHUH):

[0]= N* Reac / Ny = 17300/ 1,1 = 272,7MTTa
Monynes npogoiisHO yrpyrocty mpu remneparype 20 °C:

E;= 1,9910° MIla

Jluct

E-3.00.00.00PP 8

Wzm) Jluct Ne nokym. Ionmn. JHara




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19670.4

Ceolicmea mamepuana Koivya
Jonyckaemsle Hanpsokenus s Marepuana 09 2C npu temmeparype T = 20 °C ¢cinoBusi THAPOUCIBITAHMIA);
[0]1%= N* Rejpc/ Ny = 1*300/1,1=272,7MIla
Moay:s npogoiibHO# yrpyroctu mpu tremneparype 20 °C:

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

i -I:d +2- cs:l
o= =2,03*(600+2*3,8)/(2*272,7*1-2,03= 2,269MM
2 UE R
Jomyckaemoe AaBiicHHE JJIs TaTpyOKa mTyIepa:
o] = 2-[o]y 1 (51~ ee)
d+s +o,
5,51MIla = 2,03 MIla
3axmrodeHue: Y cJ0BUe MPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO
Pacuérablii AmaMeTp MUIUHAPUIECKONH 00eIaiiKu:

Dp =D =2000mm

Pacuérnas TOJIIIMHA CTCHKM HECYIIET0 3JICMEHTA B MECTC PACIIOJI0XKCHHUS LITyLEpa:

= 2*272,7*1*(10-3,8) /(600 + 10 + 3,8=5,51MIIa

S = 7,47mm
PacuéTHblil quaMeTp oTBepcTHs (OCh MITYIEpa COBMALAET C HOPMANIBIO K HOBEPXHOCTH B LICHTPE OTBEPCTHSL):

dP =d+2 ¢, =600+2*38 =607,6Mm

PacuérHblii AMaMeTp OJUHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPETIIICHHS

B

—C
dyg =2 | —-02] (a-¢) =2*((16-38)/7,47-0.8)* (2000 * (16 - Y& = ,
0 [51: ] Jﬁp (#- ) (« ) )™ ( (16-3 260,3mm

PacuérHas [uyiMHa BHELIHEH YacTH WITylepa;

lip =mjn[11; 1.25 \fld+ z-csj-(sl—csj] = min{ 1000; 1.25 * (600 + 2 * 3,8) * (10 — 3,8f} = 76,72mm

OmHnouwienus 00nycKaemovix HANPANCEHU

Jls BHEIIHe# yacTu mTynepa:

T = m:in{l,[l; L[G—]T} =min{1.0, 272,7 /272,7}= 1
(g
IMuprHa 30HBI yKPEIUICHUS!

Ly= Dp- s— ] =(2000* (16 — 3,8} = 156,2mMm

Pacuérnas IIMpPUHA KOJbLA:

lz»p = mjn[lj; Iu'DP 13, +5—1¢ ] = min{120; (2000 * (18 + 16 — 3,8} = 120Mm™m

JI1s HakJ1aTHOTO KOJIbIIA:

['3]2

Tg = m{l,n;—[g]-} =min{1.0, 272,7/272,7}= 1

PacuérHas [uiMHa BHYTPEHHEH 4acTH IITYyLepa:

l3p = mjn{13; 0s. ﬂ,‘[d+ 20, )-E - _.:51)] =min{ 0; 0.5 * (600 + 2 * 3,8) * (10 — 3,8 - O} = Omm
PacuérHas mmprHa 30HBI YKpEIJICHUS:

11:' =L, =156,2um

PacuérHblil TMaMeTp oTBEpCTHsL, HEe TPEOYIOIIEro JOMOIHUTEIBHOTO YKPEIUICHHS:

dDP =04. b (8—C) =0.4+*(2000* (16 — 3,8} = 62,48Mm

E-3.00.00.00PP

Wzm) Jluct Ne nokym. Ionmn. JHara

Jluct




1+11p'(51—'35:"11"‘121:.'52'12 +13p'|153_':5_':51:l'13
IP-(S— cj
-d . 1
T v B2 0
lp Dy o1 g

=min{l; [1 + (76,72 * (10-3,8) * 1+ 120 * 181 + 0 * (10 — 3,8 — 0) * 1) / (156,2 * (16 — 3,8))[1 + 0.5 * (607,6 — 62,48) / 156,2 + 1 * (6002*
3,8)/2000*1/1* 76,72/ 156,2]0,8234}

=0,8234

W o=min 41,

E

o], - 2K, (5-0) ¢ [5]

‘W =2%1+*(16-3,8)*1*272,7*0,8234 /[2000 16 — 3,8) * 0,8234]= 2,726MIIa

Dy +(s-c)- ¥
l.'i-'I 51
i
11 N '
2 :‘:_'." :\-_'_‘_\_\_‘_‘—I-
b N
i e
I
w5 k] —
| 5%
W, ,r.r o
. ~=p

OTBepcTHE CUMTAETCS OJUHOYHBIM, €CIH OKaiiee k Hemy oTBepctue LlTyrep b (CyiecTs.) He 0Ka3bIBaeT Ha HETO
BIIHSIHUSA, T.€. PACCTOSTHUE MEXIY HapYKHBIMH OBEPXHOCTSIMH COOTBETCTBYIOIIUX IITYIIEPOB yIOBIETBOPSIET YCIOBHIO:

b JD; (s-c1+ JD; -(s-c) =(2000* (16 - 3,8))°+ (2000 * (16 - 3.8)* = 312,4mm

Yci0BHe BBIMONHEHO, JaJbHEHIINX pacuETOB yKPEIUICHU T He TpeOyeTcs.
Homyckaemoe nasieHue [p] = 2,726MIla

g 2,726MIla = 2,03 MIla

= 3axiroucHue. Y caoBHe MNPOYHOCTH H yCTOﬁ‘IHBOCTH BBIIIOJIHEHO

E Hnomam,, HeO6XOILI/IMa${ JJI YKPCTIJICHU A OTBepCTI/IH:

&)

= Ay =050d, - dp ) 55 =05+ (607,6 - 62,48) * 7,47= 0,002036u°

é Pacnonaraemas miomanb yKperieHus OTBEPCTHUSA:
Ay=lp-li-sp-c)mtly s xatly (s-c—cal g3+l -5 o

L§ =76,72*(10-2,269-3,8)*1+120*18*1+0(10-3,8-0)*1 + 156,2 * (16 —7,47 — 3,8)

N =0,0032004°

< A, = 0,0020364° < 0,003200v°

% 3axiroucHue. Y caoBHe MNPOYHOCTHU BBINIOJITHEHO

=

%

&

jas)

=

=

[a~]

[}

/M

o]

=

[a~]

=

IS
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=

=

=

o

=
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MuB. Ne moi.

19670.4

JIauie yuinnruaeckoe DN600

=
b
UcxopoHble AaHHble
Marepwuai: o9arac
Buytp. quamerp, D: 600MMm
TonmuHa CTEHKW AHUINA, S 12Mmm

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

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

ITpuGaBka TexHOJIOTHYECKAS, Ca: 1,5 mm
CymmapHas nmpubaBka K TOJIIIMHE CTCHKH, C: 5,3mMm
Bricora nquuma, H: 150mMm
Juuna ot60pTOBKH, hy: 25 MM

Pannyc kpuBH3HBI B BEPIIUHE JTHUIIA!

o
F = — =600?/(4*150) = 600MM
4. H

Koadunurent npoyHocTy cBapHOTo 1IBa:
¢ =1
PacuyéTt B pabounx ycjaoBusix

YcioBus HATPY/KEHUS !

Pacuérnas temneparypa, 1. 100 °C

PacuétHoe BHYTpeHHee n30BITOYHOE NaBieHue, P: 1,623  Mlla

Pac4éT Ha npo4YHoCTb U ycTtonunBocTb no FOCT P 52857.2-2007

,ZlonycmzeMbte HanpaxceHusm.

Honyckaembie Hanpspkenus 1yt matepuana 09 2C npu temmneparype T = 100 °C pabouue ycnoBus, KOppO3HOHHAs cpeaa,

rpymna anmapata I, 1V):

[o]= min( Rey/ ny; Ry / ng) = min{265,5/1,6; 425/ 2,6}=163,5MI1a

Monyns npopoisisHO#t ynipyroctu st Matepuaia 09 2C npu temneparype T = 100 °C:

E= 1,9110° MIlla

,Zlnuma, HAZPYIHCEHHbIE 6HYMPDEHHUM U30bIMOYHBIM OABTICHUEM.

Pannyc kpuBH3HBI B BEPIIUHE JTHUIIA!

n?
R = — =600?/(4*150) = 600Mm
4.H

Wzm) Jlucr Ne nokym. Ionmn. JHara
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PacuérHas ToJIMHA CTEHKH C Y4ETOM NpUOaBOK:

R
2 c]le-03p
8,287MMm < 12 mMm
3akioueHue: Y cejaoBue padoTocnoco0HOCTH BBITOJIHEHO
Jomnyckaemoe gaBieHue:

2ol g (s -0

=  =2*1635*1*(12-5,3)/(600 +0.5* (12— =3,

[r] R105055) ( )/ (600 +0.5 * (12 %) = 3,63MIla
3,63MIla = 1,623 MIla
3akmrodeHre: Y cJ0BUEe MPOYHOCTH BbITIOJTHEHO

Sy to= +c =(1,623*600)/(2*163,5*1-0.5*1,623) +5,= 8,287MMm

Pacuér B ycroBusx ucnbiTanuii (I'mapoucnbiTanus)

YcaoBus HArpysKeHUs P UCTILITAHUSX:

Pacuérnas remneparypa, 1. 20 °C

PacuérHoe BHyTpeHHee n30bITOUHOE naBienue, P: 2,031 MIla
PacuyéTt Ha npo4HocTb n yctonumBocTb no NOCT P 52857.2-2007

,ZlonycmleMbte Hanpﬂofcenuﬂ:
Jonyckaemsle Hanpsokenus 11 marepuana 09 2C npu temmeparype T = 20 °C ¢cinoBusi THAPOUCIBITAHMIA);

[0]%°= N* Rejpc / Ny = 1*300/1,1=272,7MIIa
Monyns npopossHO#t yripyroctu st Matepuana 09 2C npu Temneparype T = 20 °C:

E°= 1,9910° MIla

nuwa, nazpyscennvie 6HympeHHUM u30blmouHbIM 0A6/1eHUEM.

Pannyc kpuBH3HBI B BEPIIUHE JTHUIIA!

D2
B = —_ =600%/(4*150) = 600MM
4-H

PacuérHas ToMIMHA CTEHKH ¢ Y4€TOM NpUOaBOK:

pE
2]l e-05-1n
7,539mMm < 12 MM
3akimoueHue: Y cejaoBue padoTocnoco0HOCTH BBITMOJIHEHO
Honyckaemoe naBieHue:

L o]gis -0
=———— =2*2727*1*(12-5,3)/ (600 +0.5* (12 -F) =
[#] R+03 (5,-c) ( )/ (600 + ( 3) = 6,057MIla
6,057MIIa = 2,031 MIla
3aximodeHre. Y cJIoBHe MPOYHOCTH BHIMOJIHEHO

S to= +¢ =(2,031*600)/(2*272,7*1—0.5*2,031) +3,= 7,539mM

E-3.00.00.00PP
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UcxoaHble AaHHbIe

DeMeHT:

VYcnoBHoe 0603HaueHne (MeTKa)

OneMeHT, HeCyIUi ITyLep:

Tun snemMeHTa, HECYLIEro WTYLEP:

Tumn mryuepa:

M Tvuep JI1, JI3 DN50

Itynep JI1, JI3 DN50
rynep JI1

Oobeuaiika nunmuaapuueckas DN600

ITyuep

[Tpoxomsmuii 6e3 yKperieHus

Matepuai HECYIIEro JIeMEHTa.: o9arac
TonmyHa CTEHKH HECYILETo MIEMEHTa, S. 10 mm
CyMMa nprubaBOK K CTEHKE HECYILETO JJIEMEHTa, C: 3,8Mm

Marepuan mryuepa:

BHyTpennuii tuameTp mrynepa, d:

TOJ'IIIII/IHa CTCHKM IITYLEPA, §:

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

Juuna mryrepa, li:

Cwmemenne mrynepa, Ly

VYrou nmoBopora mryiepa, 9:

JnvHa BHYTp. 4acTH IITYyLEpa, |3:

ITpubaBka Ha KOPPO3HIO, Csy:

09r2C (KI1245) Gr.

48mm
10 MM

3 MM

150Mmm

100MmMm
270°
0 MM

0 MM

MununManbHbIi pasmep cBapHoro msa, A: 10 Mm
PacuérHble mapaMeTpsl pa3MelIeHHs ITyLepa:

brimxaimuii mryuep

Hzm) Jluct

Ne nokym.

TTopi.

Jlara
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Hazpanue mrynepa: Mryuep J12, J14 DN50

PaccrosHue 1o cTeHKH Omuxkainiero mryuepa, b:
a YUepa, V- 739 v

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 =600mm
Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

Pacuérnas temnieparypa, T: 100 °C

PacuérHoe BHYTpeHHEe n30bITOYHOE NaBieHue, P: 1,616 MIla
PacuéT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuye2o wimyuyep

Honyckaembie Hanpspkenus 1yt matepuana 09 2C npu temmneparype T = 100 °C pabouue ycnoBus, KOppO3HOHHAs cpeaa,

rpymna anmapata I, 1V):

[6]= Min( Rey/ Nr; Ry / Ng) = min{265,5/1,6; 425 / 2,6)=163,5MI1a
Moayab mpoaoapHO# yrpyrocty npu temmeparype 100 °C:

E= 1,9110° MIla

Ceoiicmea mamepuana wumyyepa

Honyckaembie Hanpspkerus 1t Mmatepuana 09 2C (KI1245) Gr.npu temneparype T = 100 °C pabouue ycnoBus, Koppo-

3MOHHAs cpeaa, rpynna annapara I, 1V):

[6]:= min( Rex/ ny; Ry / Ng) = min{210/1,6; 385/ 2,6}=131,2MIla
Moayab mpoaoapHO# yrpyrocty mpu temmeparype 100 °C:
Ei= 1,9110 MIla
PacuérHas TONIIMHA CTEHKH LITYLEpPA:
pld+2c) 1,616* (48 +2*3)/(2*131,2* 1 - 1,616= 0,3344
= =1, * 4+ 2% * 2*1-1, =0, MM
T
Jlonyckaemoe JaBiieHue Ui naTpyoOka mryiepa:
Z-[c]1-p1-(s1-c)
[p]=—— -
+83 +e,

30,12MI1a = 1,616 MIla

= 2*131,2*1*(10-3)/ (48 + 10 + 3=30,12MIIa

E-3.00.00.00PP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

Dp =D =600mm
PacuérHas TOJIIIMHA CTEHKH HECYIIEro IEMEHTa B MECTE PACIIOI0KEHHU ITYLepa:
S = 3,018mm
PacuéTHblil quaMeTp oTBepcTHs (OCh MITYIEpa COBMALAET C HOPMANIBIO K HOBEPXHOCTH B LICHTPE OTBEPCTHSL):
p=d+2-C; =48+2%3 =54mm
PacuéTHbIN JUaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPEIUICHHS:

R
dg =2 |—-02| /D, (s-¢) =2*((10-38)/3,018-0.8)* (600 * (10 - J#¥ = 153mm

E

T

d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO
PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 \,l’[d+ 2-:::5)-[51—.:5)] = min{ 150; 1.25 * (48 + 2 * 3) * (10 - 3}f} = 24,3mM

OmHnouwienus 00OnyCKaemoviX HANPAIHCEHU

Jlis BHEIIHeH yacTu mTynepa:

= m:in{l,[l; L[E]IJ} =min{1.0, 131,2 / 163,5)= 0,8029

PacuérHas [uiMHa BHYTpEHHEH 4acTH IITYyLepa:

13p=m.1'nh3; D.S-J{d+2-c5]-(53—I:E—I:ﬂ]] =min{ 0; 0.5* (48 +2*3) * (10-3-0ff} = Omm

IMuprHa 30HBI yKPEIUICHUS !

Ly=,Dp-ls-¢c] =(600*(10-38))* =60,99mm

PaccrosiHie OT Hapy>KHOM IMOBEPXHOCTH IITYIIEPA 0 OJIMKAMIIEro HECYIIEro KOHCTPYKTHBHOTO 3aeMenTa (O0euaiika 1u-
JIMHAPHYECKAs):

g
= Ly = 66mMm
= PacuérHas mmpuHa 30Hbl YKPEIUICHHUS:
[¥a}
2 I, =Ly =60,99mm
=
g PacuérHblil TuamMeTp OTBEpPCTHS, HE TPEOYIOLIETO JOMOTHUTEILHOTO YKPCIUICHUS:
=

o =04 ,llﬁp 8—C) =0.4*(600* (10 -3,8))* = 24,4mm
=
©
=
2 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
o 11:| -I:s— c:l

W o=min =1,
jor) ’

-d d+2-c 1
~ 14052 P LK, . 3
<! lg Dy T
g =min{l; [1 + (24,3 * (10 —3) * 0,8029 + 0 * 0 * @ 0 * (10 — 3 — 0) * 0,8029) / (60,99 * (10 — JP)[L + 0.5 * (54 — 24,4) / 60,99 + 1 * (48 + 2 8) /
= 600 *1/1*24,3/60,99 1,065}
2 =1
™
m
2K, (s-c)-glo

< [p]P= 165799 [ ]-‘LT =2*1*(10-3,8)*1*163,5*1/[600 + (10 3,8) * 1] = 3,344MIla
5 D +|:s— c:]-?
=
=
-
)
=
=i
=
o
=
A<
=
< © Jluct
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OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecin Onmkaiiiee Kk Hemy oTBepceTre HITyrep JI12, J14 DN50He oka3biBaeT Ha HEro
BIIMSIHHSA, T.€. PACCTOSIHUE MEK/1Y HAPYKHBIMHU MOBEPXHOCTSIMH COOTBETCTBYIOUIMX HITYLIEPOB yOBJIECTBOPSIET YCIOBHIO!

b= JDi: (s-c) +JD; ‘(s—¢) =(600* (10 -3,8)f*+ (600 * (10 - 3,8)f* = 122mm

Yci0Bre BBIMONHEHO, JaJbHEHIINX PacYETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasienue [p] = 3,344MlIla

3,344MIla = 1,616 MIIa

3aknoucHre: Y cJ0BUE IPOYHOCTH U YCTOYMBOCTH BBINIOJIHEHO

Pacuét B ycaoBusx ucnbsiTanuii (Cugpoucnbiranms)

YciaoBus HATpY:KeHUs IPU UCHBITAHUSIX:

Pacuérnas temneparypa, T: 20 °C

PacuétHoe BHYTpeHHee n30bITOYHOE naBieHue, pP: 2,021 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuye2o uwimyyep

Honyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temneparype T = 20 °C {cnoBusi rHAPOUCTIBITAHUH):

[0]*= N* Rejpc/ Ny = 1300/ 1,1=272,7MIla
Momyab MpoaosIpHO# yrpyrocty npu temmeparype 20 °C:

E= 1,9910° MIla

Ceoilicmea mamepuana wimyuepa
Honyckaembie Hampspkenus 1yt matepuana 090 2C (KI1245) Gr.npu temmneparype T = 20 °C {cinoBusi rHAPOUCHBITAHUH):
[0]%1= N* Reppe/ 1 = 17245/ 1,1 = 222,7MITa
Monyns npogoiisHO# yrpyroctu mipu remneparype 20 °C:
E;= 1,9910° MIla
PacuérHas TONIIMHA CTEHKH LITYLEpPA:
P -(d +1 '35)

P UE PP
Jomyckaemoe naBieHue Ui marpyOKa mTynepa:
4[o]y gy (s1-cs)

d+s +0,

51,12MI1a = 2,021 MI1a
3axiro4yeHue. Y cJIoBHe IPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuérHbIil TMaMeTp HWINHIPUYECKOH 00eHalKu:

Dy =D =600mm

PacuérHas TonmmmHA CTEHKH HECYIIETO JIEMEHTa B MECTE PacHoI0KEeHHUS ITyIepa:

=2,021* (48 +2*3)/(2*222,7*1-2,021= 0,2461mm

[p]=

= 2%222,7*1*(10-3)/ (48 + 10+ 3)=51,12MIIa

S = 2,26mm

Jluct
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Pacuérnbrit JAUaAMETP OTBEPCTU (OCL mTynepa coBnaaacT ¢ HOpMaJablo K MOBEPXHOCTHU B LICHTPE OTBepCTI/Iﬂ):

d, =d+2-C, =48+2%3 =54mm

PacuérHblii AMaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPETIIICHHS

g—r
dp =2 | —-02(- fE—- =2*((10-3,8)/2,26 —0.8) * (600 * 10— 3)8 :237,1
0 [Sp ] JEP (5-c) (( ) ) * ( ( )8j MM
d, < dy: YcaoBue MpoYHOCTH BBINOJTHEHO

PacuérHas [uyiMHa BHELIHEH YacTH WITylepa;

lip =mjn[11-, 1.25. «.u'r('i’r‘l':':":s]'(sl—':s]] = min{ 150; 1.25 * ((48 + 2 * 3) * (10 — 3§} = 24,3mMm

OmHnowenus 00nycKaemuvix HANPANCEHU

Jlis BHeIIHe# yacTu mTynepa:

=}

T = m:in{l,[l; -[;J} =min{1.0, 222,7 / 272,7}= 0,8167

PacuérHas [uiMHa BHYTpEHHEH 4acTH IITYyLEepa:

13p=mjn{13; D_S-\;’(d+j.csj_(53_.:5_.;51)] =min{0; 0.5 * (48 +2*3) * (10 -3 -0} = Omm

IMuprHa 30HBI YKPEIUICHUS !

Lo=,Dy-ls-¢ = (600 * (10 — 3,8)¥> = 60,99mMm

PaccrosiHie OT Hapy>KHOM IMOBEPXHOCTH IITYIIEPA 0 OJIMKAMIIEro HECYIIEro KOHCTPYKTHBHOTO 3aeMenTa (Obeuaiika 1u-
JMHOPUYECKas):

Ly = 66mMm
PacuérHast mupuHa 30HbI YKPEIUICHUS:
11:' = L,:, = 60,99MmMm

PacuérHplii AMaMeTp OTBEPCTHS, HE TPEOYIOIIETro JOMOJIHATEIHHOTO YKPETIIICHSI:

g de =04. b [3—1C) =0.4*%(600* (10 - 3,8} = 24,4mm
S¢
=
¥
E’ 1+11p'[:51—'35]"11"‘121:.'52'12 +13p'(53—ﬂs—951)'13
5 - Iy '(5_ ':j
= WV =1in4l; 3 " I
- +2-¢

1_|_|:|_5.d]J ':'1:'_,_1{1. &
H Ip Dy o L
e}
= =min{l; [1 + (24,3 * (10 —3) * 0,8167 +0*0 * @ 0 * (10 — 3 — 0) * 0,8167) / (60,99 * (10 — JP)[L + 0.5 * (54 — 24,4) / 60,99 + 1 * (48 + 2 8) /
% 600*1/1*24,3/60,99% 1,069}
e =1
T
~
ol 2Ey(s-0g|o
Z [P]p= 1°( )@ [ ]-TJ =2*1*(10-3,8)*1*272,7*1/[600 + (10 3,8) *1] = 5,579MIIa
o5 Dy +|:s— c:I-EF
T
=
=
<
[}
m
w 15
&
<
= -
IS ¥
¥a]
1S i
E 1]
=]
= ,
e ',
=
3 <
=
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Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

OTBepcTHE cUMTAETCsl ONMHOYHBIM, ecii Omkaiiee k Hemy otBepcrue LTynep JI2, J14 DN50He oka3biBaeT Ha HETo
BJIMSTHUS, T.€. PACCTOSIHUE MEK/y HapyXHBIMHU ITOBEPXHOCTSMH COOTBETCTBYIOLIMX MITYLIEPOB yOBJIETBOPSET YCIOBUIO!

b5 fDy (s-¢1+ D, (s-¢) = (600" (10-38)f+(600* (10-38) = 122um

YcnoBue BEITIOTHEHO, JATBHEHIINX pacdETOB YKPEIUICHUH He TpeOyeTcs.
Honyckaemoe nasnenue [p] = 5,579MIla

5,579MIla = 2,021 MIla

3aximodyeHne. Y cJI0BHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJIHEHO
[Tnomans, HeoOXoxauMast I YKPEIUICHUS] OTBEPCTHS:

Ay =05, - do) 5 =05+ (54-24,4)*2,26= 0,334510% 2

Pacnonaraemas Iomanab yKpCruiCeHus OTBepCTI/Iﬂ:
Ay=lp lemsp-c) mtly syga+ly (s - —cal xs+lp ole-5p - o
=24,3* (10— 0,2461 - 3) * 0,8167 + 0 * 0 * 0 +10(10 — 3 — 0) * 0,8167 + 60,99 * (10 —2,26 — 3,8)

=0,374410° m®
A, = 0,334510* M%< 0,374410°% m?
3aKJ'HOquI/IeZ yc.]IOBI/Ie HpO‘IHOCTl/I BBIIIOJIHEHO

M rvuep JI2, JI4 DN50

UcxopHble faHHbIe
DeMeHT: Itynep JI12, J14 DN50

VYcnoBHoe o6o3nadenne (metka) — Irynep JI2
DNEeMEHT, HeCYILIUI ITYLep: Ob6euaiika nummHApudeckas DN600
Tum anemenTa, Hecymiero mrynep: Ltynep

Tumn mryuepa: [Tpoxomsmuii 6e3 yKperuieHus

19670.4

MuB. Ne moi.

MatepHai HECYIIEro JIeMEHTa.: o9arac
TonmuHa CTCHKH HECYIIETO JJIEMEHTa, S: 10 mm
CymMma nprubaBoOK K CTCHKE HECYIIEro 3JICMEHTa, C: 3,8mm
Marepuai mryepa: 09r2C (K11245) Gr.
BHyTpennuii tuameTp mrynepa, d: 48mm
TonmuHa CTEeHKH WITyLEpa, S 10 mMm
Cymma npubaBOK K TONIIMHE CTEHKHU MTYyIepa (BKIOUYas KOPPO3uio), Cs 3 vnt
Juuna mryrepa, |i: 150 Mm
Jluct
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MuB. Ne moi.

19670.4

CwMmernienue mrynepa, L. 900mMMm

VYrox noBopora wryiepa, J: 270°
JnHa BHYTp. 9acCTH WITYLEpa, |3 0 MM
[TpubaBka Ha KOppo3uIo, Cr: 0 MM

MuHMManbHbIA pasmep cBaproro mea, A 10 MM
PacuérHble napaMeTpsl pa3MelleHus ITyLepa:
Baxaiiuumii mryuep

Hazpanue mrynepa: Mrynep JI1, JI3 DN50

PaccrostHue 10 cTeHKH Onmkaiiero mrynepa, b:
. ynepa, 732MM

VYron f3: 180 °
KoadhpummeHTsr MpovHOCTH CBAPHBIX HIBOB:
IIpononbHbIi OB HITYIIEpA!

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

PacuéTHpIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

Dp =D =600mm
Pacuér B pado4ux ycaoBusix

YcinoBus HATPYKEHUS !

Pacuérnas temnieparypa, T: 100 °C

PacuérHoe BHyTpeHHEe n30BITOYHOE naBienue, P: 1,622 MIla
PacuéT ykpenneHusa orBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana snemenma, Hecyuye2o wimyyep

E-3.00.00.00PP

Wzm) Jlucr Ne nokym. Ionmn. JHara
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Honyckaembie Hanpspkenus 1t matepuana 09 2C npu temmneparype T = 100 °C pabouue ycnoBus, KOppO3HOHHAs cpeaa,
rpymna anmapata ll, 1V):

[6]= Min( Rey/ Nr; Ry / Ng) = min{265,5/ 1,6; 425 / 2,6)=163,5MI1a
Moayab mpoaoapHO# yrpyroctu mpu temmeparype 100 °C:

E= 1,9110° MIla

Ceoiicmea mamepuana wimyuyepa

Honyckaembie Hanpspkerus 1t Mmatepuana 09 2C (KI1245) Gr.npu temneparype T = 100 °C pabouue ycnoBus, Koppo-
3MOHHAs cpefa, rpynna anmnapara I, 1V):

[6]:= Min( Rey/ n; Ry / ng) = min{210/1,6; 385/ 2,6}=131,2MIla
Monyns nponoiibHO# yripyroctu pu temmneparype 100 °C:
E;= 1,9110° MIla
PacuérHas TONIIMHA CTEHKH LITYIEPA:
il -(d +2. csj

Ip =
i UE Lo s
Jonyckaemoe naBiieHue Juis narpyOka mryuepa:

=1,622*(48+2*3)/(2*131,2*1-1,622= 0,3357MMm

_ 2 o]y g1 (s1-es)
d4s, 4o,
30,12MIla = 1,622 MIla

3axiro4yeHue. Y cJI0BHe NPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKOH 00eHalKu:

D =D =600mMm
PacuérHas TOJIIIMHA CTEHKH HECYILEro IEMEHTa B MECTE PACIOI0KEHHUS ITYLepa:

S = 3,029mm
PacuéTHblil quaMeTp oTBepcTHs (OCh MITYIEpa COBMALAET C HOPMAIBIO K HOBEPXHOCTH B LICHTPE OTBEPCTHSL):

(] = 2%1312*%1*(10-3)/ (48 + 10 + 3)=30,12MIla

d, =d+2-C, =48+2%3 =54mm

g PacuérHblii AMaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPETIIICHHS
=6
= g—t
2 dg=2-|—-02|- /D, (s-c) =2*(10-38)/3,029-0.8)* (600 * (10 - P¥ = 152, Imm
= " [ 1 ] P o
=
= d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO
= PacuérHas niuHa BHEIIHEH YacTH WITyLepa:
= lip =mjn[11; 1.15. J{d+ 3., )5 —x, ]] = min{ 150; 1.25 * (48 + 2 * 3) * (10 - 3§/} = 24,3mm
1]
=
<! OmHuouwieHus 00NyCKaemvlxX HaANPAHCeHU
ES Jls BHEIIHe! yacTu mTynepa:
= Lo =5k
o 11 = min<1.0; =min{1.0, 131,2 / 163,5)= 0,8029
Z o
E PacuérHas niuHa BHYyTpeHHEH 4acTy MITyLepa:
= lap =mjnh3-, 05 Jd+2c,) (s -, -cﬂj] =min{0; 0.5 * (48 +2*3)* (10-3-0jf} = Omm
;:Ca [[MupuHa 30HBI YKpEIUICHHS:
. L= ."DP -Es— cj = (600 * (10 — 3,8)¥> = 60,99mMm
g PaccrostHre OT HAPYKHOM TOBEPXHOCTH IITYIIEPa 0 GIIMKAWIIET0 HECYIETO KOHCTPYKTHBHOTO 3ieMenTa (JIHHIIe SIuTHIT-
i trueckoe DN600):
2 Ly =91mm
E{ PacuérHas mmpuHa 30Hbl YKPEIUICHHUS:
=
11:' = L,:, = 60,99MmmMm
= PacuérHblil TUaMeTp OTBEPCTHS, HE TPEOYIOLIETO JOMOTHUTEIEHOTO YKPCIUICHUS:
] <
e
< 8 Juct
2| 3 E-3.00.00.00(PP 20
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dDP =04. b [3—1C) =0.4+*(600* (10 - 3,8}y’ = 24,4mM

1+11p'(51—'35:"11"‘121:.'52'12 +13p'|153_':5_':51:l'13
IP-(S— cj
-d . 1
T v B2 0
lp Dy o1 g

=min{l; [1 + (24,3 * (10— 3) * 0,8029 + 0 * 0 * G- 0 * (10 — 3 — 0) * 0,8029) / (60,99 * (10 — JB)[1 + 0.5 * (54 — 24,4) / 60,99 + 1 * (48 + 2 8) /
600 * 1/1* 24,3 /60,99 1,065}

=1

W o=min 41,

E

o], - 2K, (5-0) ¢ [5]

‘W =2%1%(10-3,8)*1*163,5*1/[600 + (10 3,8) * 1] = 3,344MIla

Dy +(s-c)- ¥

)

r

-

\ b - s
\, D2 j{-‘:?.n |

o — T — e " e

OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecin Onmkaiiree Kk Hemy oTBepceTre HITyrep JI1, JI3 DN50He okasbiBaeT Ha HEro
BIIMSIHHSA, T.€. PACCTOSIHUE MEK/1Y HAPYKHBIMHU MOBEPXHOCTSIMH COOTBETCTBYIOUIMX HITYLIEPOB yOBJIECTBOPSIET YCIOBHIO!

b D, (s-ch 4D, (s-c) = (600 (10-38)+(600* (10-38)} = 122m

Yci0Bre BBIMONHEHO, JaJbHEHIINX PAacYETOB yKPEIUICHU T He TpeOyeTcs.
Honyckaemoe nasienue [p] = 3,344MIla

3,344MIla = 1,622 MI1a

3akioucHre: Y cJ0BUE IPOYHOCTH U YCTOHYMBOCTH BBINIOJIHEHO

Pacuér B ycroBusx ucnbiTanuii (I'mapoucnbiTanus)

YciaoBus HATpY:KeHUs IPU UCHBITAHUSIX:

Pacuérnas remneparypa, 1. 20 °C

PacuétHoe BHYTpeHHee n30bITOYHOE NaBieHue, pP: 2,029 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuieco uimyyep

Homyckaembie Hampspkenus 1t matepuana 09 2C npu remneparype T = 20 °C {cnoBusi rHAPOUCTIBITAHUH):

[0]%°= N* Rejac/ Ny = 1*300/1,1=272,7MIIa
Monynes npogoiisHO# yrpyrocty mipu remneparype 20 °C:

E= 1,9910° MIla

Ceoiicmea mamepuana wumyyepa
Honyckaemsle Hanpsokerus 11 Matepuana 090 2C (KI1245) Gr.npu temneparype T = 20 °C §clioBusi FiIpOHCIIBITAHMIA);

[0]%1= N* Reppe/ 1 = 17245/ 1,1 = 222,7MITa
Monynes npogoiibHO# yrpyrocty mipu remneparype 20 °C:

Jluct

E-3.00.00.000P 1

Wzm) Jlucr Ne nokym. Ionmn. JHara




E;= 1,9910° MlIla
PacuérHas TONIIMHA CTEHKH LITYIEPA:
P -(d +2. '35)
4 UE PP
JlomyckaeMoe naBieHue ISl maTpyOKka mrymepa:
Z:[o]ygr-(sy-cs)

d+ g1 te,

51,12MTIla = 2,029 MI1a

3axiro4yeHue. Y cJIoBHe NPOYHOCTH M YCTOHYHBOCTH BBINOJIHEHO
PacuéTHbIi TMaMeTp HWINHIPUYECKON 00eHalKu:

=2,029* (48 +2*3)/(2*222,7*1-2,029= 0,247 1mm

[p]=

= 2%2227*1*(10-3)/ (48 + 10+ 3)=51,12MIIa

Dy =D =600mm

PacuérHas TONIIMHA CTEHKH HECYIIErO 3JIEMEHTA B MECTE PACIIOIOKEHHUS IITYIEpa:

S = 2,268mm

PacuérHblil tuaMeTp oTBepCTHs (OCh MITYLEPA COBIANAET C HOPMAJIBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHS):
dp=d+2-C; =48+2%3 =54mm

PacuéTHbIi TMaMeTp OAMHOYHOTO OTBEPCTHS], HE TPEOYIOLIETO YKPEIUICHHS:

dy =2 [u— D,E] - JDp (8- ) =2*((10-3,8)/2,268-0.8)* (600 * (10 - ¥ = 235,8um
p

d, < th: Yci10BHE IPOYHOCTH BBINOJIHEHO

PacuérHas nnvHa BHEIIHEH YacTy mTyIepa:

lip =mjn[11; 1.25 \,l’[d+ 2-:::5)-[51—.:5)] = min{ 150; 1.25 * (48 + 2 * 3) * (10 - 3}f} = 24,3mM

OmHnouwienus 00OnyCcKaemuvixX HANPAHCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

= 0.5k
s 1 = tming1.0; =min{1.0, 222,7 / 272,7}= 0,8167
. bl
2 PacuérHas nnvHa BHyTpeHHEN 4acTH IITylepa:
S
E{ lap = mjﬂ{lz; 05 i+ 2c, ) (5 - —'351)] =min{0; 0.5* (48 +2*3) * (10 -3~ 0}f} = Owmm
= [IIuprHa 30HBI YKPEIUICHHUS
é Lp= ,u'DP- s— ] =(600* (10— 3,8)y> = 60,99mm
2 PaccrosiHie OT Hapy>KHOM MOBEPXHOCTH INTYIIEPa J0 OJIMKAMIIEro HECYIIEro KOHCTPYKTHBHOrO djieMenTa (J{Hurie smmmi-
< truueckoe DN600):
® Ly =91mm
E PacuérHast mupuHa 30HbI YKPEIUICHUS:
2 11:' = Lu = 60,99MmMm
2 PacuéTHblil TuaMeTp OTBEPCTHsI, HEe TPEOYIOIEro JOMOTHUTEIBHOTO YKPEIUICHHS:
=
5‘ de =04 -ﬂfﬁp {3—0C) =0.4+*(600* (10 - 3,8} = 24,4mm
™
m
o 1+]-11:| (81— ) F1tlyp 82 Ka Hlap (52 —0c —ca )iz
3
< 1. -la—=¢
& ¥ = min 1, T ( . ]2 1
- +2-c
A 14052 P LK, I i
= 1y D, @1 1
=
é =min{1; [1 + (24,3 * (10— 3)*0,8167 +0*0* G 0 * (10 — 3 — 0) * 0,8167) / (60,99 * (10 — 3)B)[L + 0.5 * (54 — 24,4) / 60,99 + 1 * (48 + 2 8) /
600*1/1*24,3/60,99% 1,069}
x =1
g =
ik
% 8 Jluct
3| 3 E-3.00.00.00(PP >0
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[, - 2K (-9 9]

DP +|:s—c:l-1?
df
i
15 5 |
T B
\ t ¢
. -

OTBepCcTHE CUMTAETCS OAMHOYHBIM, ecin Onmkaiiree Kk Hemy oTBepceTre HITyrep JI1, JI3 DN50He okasbiBaeT Ha HEro

‘W =2%1*%(10-3,8)*1*272,7*1/[600+(103,8) *1] = 5,579MIla

BIIMSHMS, T.€. pACCTOSIHUE MEXKY HAPYKHBIMU MOBEPXHOCTSAMU COOTBECTCTBYIOIUX IITYLEPOB YIAOBICTBOPSET YCIOBHUIO!

b= JD; {s-1c +JD; {s—) =(600* (10 —3,8))*+ (600 * (10 - 3,8))* = 122mm

Yci0oBre BBIMONHEHO, JaMbHEHIINX PacYETOB yKPEIUICHU T He TpeOyeTcs.
Homyckaemoe nasienue [p] = 5,579MIla

5,579MIla = 2,029 MIla

3axroueHne: Y cJI0BHe MPOYHOCTH M YCTOHYHBOCTH BBINOJHEHO
[Tnomane, HeOOX0MUMasT TS YKPEIICHUS] OTBEPCTHS:

Ay =050, - do) 55 =05+ (54-24,4)*2,268= 0,335810% M°

Pacnonaraemas miomanp yKperuieHHs OTBEPCTH!

Ay =ly -[sl—s]P— c5]-11+13.P 8y K tly -[:53—c5—c51)-13+lp -[s— 8p — c]
=24,3 * (10 — 0,2471 - 3) * 0,8167 + 0 * 0 * 0 +0(10 — 3 — 0) * 0,8167 + 60,99 * (10 —2,268 — 3,8

=0,373810° m?
A, = 0,335810* m?< 0,373810° m?
3akmroueHue: Y cJ0BUEe MPOYHOCTH BbITIOJHEHO

Jluct
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IHryuep M DN50

UcxoaHble aaHHbIe
DeMeHT: Mryuep M DN50

Vcnosroe obo3nauenune (Metka) — IItynep M
DNEeMEHT, HeCYLIUU IITYLep: Juanme smmuntruaeckoe DN600
Twum aeMenTa, Hecyniero mryiep: JHHIIe dUTUITHYECKOe

Tun wrynepa: [Ipoxomsammii 6€3 yKperIeHns

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, §:

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

Jnuna mrrytepa, |y

I 7

]

i

CwMmemienue mryiepa, Ry 0 MM
VYrou nmoBopora mryiepa, 9: 0°

JliiHa BHYTp. 4acTH WITYIEPA, |3 0 MM
IIpubaBka Ha KOPPO3HIO, Csy: 0 MM

MununManbHbIi pasmep cBapHoro msa, A: 10 Mm
KoadhpummeHTsr MpoYHOCTH CBAPHBIX HIBOB:
IIpononbHBIA OB WITYLIEpA!

09r2c
12 mm
5,3mMm
09r2C (KI1245) Gr.
48mm
10 mMm

3 MM

150Mmm

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
p= ED_H.N{l_4.w.Rm3 =600%/ (2 * 150) * (1 — 4 * (600— 4 * 150) * 0%/ 600¢)**> = 1200MMm

Pacuér B pabounx ycjaoBusix

YcioBus HATPY/KEHUS !

Pacuérnas Temneparypa, 1. 100 °C

PacuérHoe BHyTpeHHee n30bITOUHOE NaBieHue, pP: 1,625 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuieco uimyyep

Honyckaembie Hampspkenus 1yt matepuana 09 2C npu temmneparype T = 100 °C pabouue ycnoBus, KOppO3HOHHAs cpeaa,
rpymna anmapata ll, 1V):

[0]= min( Rey/ nr; Ry / Ng) = min{265,5/ 1,6; 425 / 2,6}=163,5MIla
Moayab mpoaoapHO# yrpyroctu mpu temmeparype 100 °C:
E= 1,9110° MIla

Ceoiicmea mamepuana wimyyepa

Honyckaembie Hanpspkerus 1t Mmatepuana 09 2C (KI1245) Gr.npu temneparype T = 100 °C pabouue ycnoBus, Koppo-
3MOHHAs cpefa, rpynna anmnapara I, 1V):

§ [6]:= Min( Rey/ Ny Ry / ng) = min{210/1,6; 385/ 2,6}=131,2MIla
;[ Monyns nponoiibHO# yripyroctu nipu temmneparype 100 °C:
2 E;= 1,9110° MIla
E PacuérHas TONIIMHA CTEHKH LITYIEpPA:
=
o
Ad+2-
= - £ I: csj =1,625* (48 +2*3)/(2*131,2* 1 -1,625= 0,3363MMm
- UE Pmor
S JlomyckaeMoe naBieHue ISl maTpyoka mrymepa:
>
o [P]‘EI[ET]I":IMIESI_CSj 2%131,2*1*(10—3)/ (48 + 10 + 3)=30,12MII
= = * , * 1 % — = , a

Z. d4s, 4o,
m
E 30,12MTI1a = 1,625 MIIa

3akioueHue: Y cJ0BUe NPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO
2 PacuérHbiif AHaMeTp BBITYKJIOTO JUIUIITHYECKOTO JTHUILA:
@
T 2 2_ 4172
= n. -2 1_4_w.3m3 =600%/ (2 * 150) * (1 — 4 * (600— 4 * 156) * 0?/ 600)*? = 1200MMm
= P 2H o
p‘a PacuérHas TonmmuHa CTEHKH HECYIIETO JIEMEHTa B MECTE PacHOI0KEHHUS ITyIepa:

S = 2,989mm
s PacuérHbiii tuameTp oTBepcTHst (OCh MITYIEPA COBMAAAET C HOPMAJIBIO K IOBEPXHOCTH B IIEHTPE OTBEPCTHS):
[a]
= dp =d+2-c, =48+2%3 =54mu
§ PacuérHblii AMaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPETIIICHHS
=
[©) §-¢ — 12 —

dy =2 | —-0E|- (z—c1 =2*(12-5,3)/2,989 - 0.8) * (1200 * (12 - = 258,5mMm
= ] [Sp ]«Ilﬁp': ) ( ) ) * ( (12 -35)
= d, < dy: YcaoBue MPOYHOCTH BBINOJTHEHO
] <
e
% 8 Jluct
2| 3 E-3.00.00.00(P o5
~ Nsm) Jlucr No noxym. TTopi. Jlara




PacuérHas [uiMHa BHELIHEH YacTH ITylepa;

ty, =minfly; 135 f3+ 20, ) (5,5, )] =min{150;125* (48 + 2+ 3)* (10~ 3} = 24,3wm

OmHnouwienus 00nycKaemovix HANPANCEHU

Jlis BHEIIHe# yacTu mTynepa:

= ﬂ'dn{l,lil; L[G—]lj} =min{1.0, 131,2 / 163,5})= 0,8029
[

PacuérHas nnvHa BHyTpeHHEW 4acTH IITylEepa:

Ly =minfls; 0.5 o8+ 20,) (& — 6 —Ca)) = mMin{0;0.5% (48+2*3)* (10~3-0ff} = Orn

IMuprHa 30HBI yKPEIUICHUS!

Lo=.Dp-ls-c¢ =(1200 * (12 - 5,3%* = 89,67MMm

PacuérHas muprHa 30HbI YKpPEIUICHUS:

11:' =L, =89,67um

Pacuérnprit JAUaAMETPp OTBEPCTUS, HE Tpe6y101uero JOIOJHUTEIILHOTO YKPCIJICHUS

dop =II|.4-,|IEP 8—C) =0.4*(1200*(12-53}f = 35,87mMm

1+]-1p R R A PO P P e o
IP-(S— cj
d+3-c; g 11P

1 I .

Dp 1 I

¥ =min4l,

E

-d
1+n.5-d1’ N
1P

=min{l; [1 + (24,3 * (10— 3) *0,8029 + 0 * 0 * G- 0 * (10 — 3 — 0) * 0,8029) / (89,67 * (12 — B [L + 0.5 * (54 — 35,87) / 89,67 + 2 * (48 + 23)
/1200 *1/1* 24,3 /89,67= 1,091}

=1

g
<
= ]
= 2K, (s-c) g o
2 [p]P= 1570 @ ¥ =2%2%(12-5,3)*1*163,5*1/[1200 + (12 5,3) * 1] = 3,63MIIa
2 Dy +[s— cj-?
E{ Homyckaemoe nasienue [p] = 3,63MIla
= 3,63MIIa = 1,625 MIla
3akioueHue: Y eJ0BUe NPOYHOCTH U YCTOHYMBOCTH BbINOJIHEHO
=
&)
>
=
%
Q
=)
~
%
q
)
=~
=
<
[}
m
<
=
<
=
=~
4
o
=
=
=
o
=
3 <
|k
% 8 Jluct
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Pac4yéT Ha NpoOYHOCTb OT BO34EUCTBUA BHELWHUX Harpy3ok no FOCT P
52857.3-2007

Panuanenas narpyska, Fr:  (-1200)H
OxpyxHoit MomeHT, M;:  200H m
Ipoponbueiii Moment, My 200H m
Kpyrsimmii moment, My: 300H m
CnsuroBast Harpy3ka, F: 900H

CnsuroBast Harpy3ka, F,: 900H
OKBHBaJICHTHAS TOJIIMHA 00CUaiiKi OKOJIO IITyIIEepa:

g, =8-¢ =12-53=6,7Mm
Cpennuii paguyc o0cuaiiku y OTBEPCTHS:

2
R, = D_+i =600/ (4 * 150) + 12 / 2 = 606MM
4-H 12
CpenHuii [raMeTp mTynepa:
d, =d+s;+0c, =48 +10+3 =61mm
i,
Ay =——— =61/(606%6,7¥2 = 0,9573

P

Paccrosinue ot Kpas mTtynepa 10 BO3MOKHOI'0 KOHIICHTpATOpa HaHpS[)I(CHPIﬁ:

b, =372,5um
IIpouHOCTb OT NEHCTBUS AaBJICHUS:
Py = | =|1,625/3,63| = 0,4475

Yenosue npounoctu: Py =1

0,4475< 1.0.YcnoBue NpOYHOCTH BBITOJTHEHO

Pacuemnasn cxema no 'OCT P 52857.3-2007
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F, =-Fp = —(-1200) = 1200H

Ag = ———— =61/ (606 * (12 — 5,3)f =0,9573

K, =tnif 2ol br-c) [s-c 21| =min(2* 131,2 % (10— 3) / (163,5 * (12 — 5,3)X¢10 — 3) / 612 1) = 0,5684
[offe-c) Vo

JlonyckaeMoe 0CeBO€E yCHIIME Ha IITYLEP IPH OTCYTCTBUH HakiaaHoro konbha (As = 0,9573, K = 0,5684):

=163,5* (12 -5,3)* (1.82 + 2.4 * (1 + 0,5684)°* 0,9573 = 3,79510°
[F]= [0 (s-cf 182+ 24 fiv i, 2, +001K, 22) TA030 (2263 (18 ( 4 i

IIpo4HOCTB OT AEHUCTBHS OCEBOM HATPY3KU!

=|1200/3,79510*| = 0,03162

Vcnosue npounoctu: P, =1

0,03162< 1.0.YcnoBue NPOYHOCTH BBIIIOJHECHO
IIpuBeneHHBI MOMEHT, JEUCTBYIOIIMKI HA IITYLED:

M, =+/Mf + M = (200°+ 2007 =282 8H m

JonyckaeMblil M3rubaroIyii MOMEHT MPU OTCYTCTBHH HakIa{HOro Koubia (As = 0,9573, K = 0,5684):

d =163,5* (12-5,3)* 61/4* (4.9 +2.0* (1 +0,56847 = 869,7H
2 o ) , ) )
[t | =[a] {s-} 'f'@-h 20- I+ Ky A + 081K %] 25 9573 40,91 +0,5684 * 0,9578 M

HpO‘lHOCTI) oT ﬂeﬁCTBHﬂ 1/13r1/16a}om1/1x MOMEHTOB!

=|282,8/869,7|= 0,3252

Venosue npounoctu: Py, =1

0,3252< 1.0.YcroBue mpoOYHOCTH BBIIIOIHECHO
TIpoyHOCTH OT COBMECTHOTO JIEUCTBHSI HATPY30K:

max (JEI:P + cI:z|-, . |: |ch -0.2 -cb-z|]+ b, max([0,4475 +0,03162]; [0,03162]; [0,4475 —0.8,03162| ) +0,3252= 0,8044
Ecmu F, < 0,10 3HaK @, MeHs€TCS Ha NPOTUBOIOIOKHBIH.

VCroBHe IPOYHOCTH: Ak (J'%bp +¢'z|; .l |EIJP -02 &, B+~:I='b <1

0,8044< 1.0.YcoBue MpOYHOCTH BBIIIOJHEHO

Jluct
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MaxkcumainbHbIie MIPOJOJIbHBIC PACTATUBAOLIME HAIPSIKCHUS B IITYLEPE:

p-[d+s) 4N, F, =1,625 *)2(48 +10)/ (4*(10-3)) +4*282,8 B(142* _
+ (48 + 10y * (10— 3)) + 1200/ (3,142 * (48 + 10) * (10 —
4'(51"35:] n-(d+sljj-(sl_c5j I-l:d+sl:]-I:51-E5] 3)) 19,6 Mlla

Ecmu F, co3znaer cxxnmarolee HalpspKeHHe, €€ CIeayeT MPHHATh paBHOW HYIIIO.

o] =

YcnoBue npodHOCTH: Oy = [I:T]1
19,6MIla < 131,2MlIla. YciioBre IPOYHOCTH BBIIIOJHEHO

Pacuér B yciroBusx ucnbiTanuii (I'mapoucnbiTanus)

YciaoBus HATpY:KeHUs IPU UCHBITAHUSIX:

Pacuérnas temneparypa, 1. 20 °C

PacuérHoe BHYTpeHHee n30bITOUHOE naBienue, pP: 2,033 MIla
PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoilicmea mamepuana 3n1emenma, Hecyuiezo wimyuep
Honyckaembie Hampspkenus 1t Mmatepuana 09 2C npu temneparype T = 20 °C {cnoBust rHAPOUCTIBITAHUH):
[0]*= N* Rejpc/ Ny = 1%*300/1,1=272,7MIla
Monyns npogoiibHO# yripyrocty mpu remneparype 20 °C:
E= 1,9910° MIla

Ceolicmea mamepuana wimyuepa
Honyckaembie Hanpspkenus st matepuana 09 2C (KI1245) Gr.npu temmneparype T = 20 °C {cinoBusi rHAPOUCHBITAHU):

[0]%1= N* Reppe/ 1 = 17245/ 1,1 = 222,7MITa
Monyns npogoiibHO# yrpyrocty mipu remneparype 20 °C:

E;= 1,9910° MIla

«
& .

s PacuérHas TommuHa CTEHKH IITYIEpa:

i il ":d +4- csj

Q = =2,033* (48 +2*3)/(2*222,7*1-2,033= 0,2476MM

= 2ok ¢ -1

é Jormyckaemoe qaBieHue A MaTpyoOKa mTyIepa:

2 [o] gy (Ep- sl
[p] = = 2%2227%1*(10-3)/ (48 + 10 + 3)=51,12MTIIa

= d4s, 4o,
1]

gf 51,12MTIla = 2,033 MIIa

<! 3akiovcHUE: Y CJIOBHE MPOYHOCTH M YCTOHYHABOCTH BBHITIOJTHEHO

o PacuétHpIil fUaMETp BBIMYKIIOTO JLIMIITUYCCKOTO JTHHIIA !

T

= 2 242

- D, = Do 4.u. Rm:‘ =6007/ (2 * 150) * (1 — 4 * (608 4 * 150) * 0?/ 600)** = 1200mMm

2 P 2H D

g PacuérHas TonmmuHa CTEHKH HECYIIETO JIEMEHTa B MECTE PacloI0KeHHUS ITyIepa:

S

S S = 2,24mm

3 PacuérHbiii tuameTp oTBepcTHst (OCh MITYIEPA COBMAAAET C HOPMAJIBIO K IOBEPXHOCTH B IIEHTPE OTBEPCTHS):
m

d, =d+2-C, =48+2%3 =54mm

s PacuérHblii AMaMeTp OJMHOYHOTO OTBEPCTHS, HE TPEOYIONIETO YKPETIIICHHS

[a]

= 5=

i dg =2 | —-08| Dy -(s-c) =2*((12-53)/2,24-0.8) * (1200 * (12 - ¥ = 392,8mm

2 E

= d, < th: Yci10BHE IPOYHOCTH BBINOJTHEHO

é PacuérHas [yirHA BHEUTHEW YacTH IITYIIEpa:

= lip =mjn[11; 1.15. J{d+ 3., )5 —x, ]] = min{ 150; 1.25 * (48 + 2 * 3) * (10 - 3§/} = 24,3mm

] <

e

% © Jluct

o
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OmHnouwienus 00nycKaemuvix HANPANCEHU

Jlns1 BHEIIHE W yacTu mryuepa:

1= m:in{l,[l; %} =min{1.0, 222,7 / 272,7}= 0,8167

PacuérHas nnvHa BHyTpeHHEN 4acTH IITylEepa:

lyp =minfls; 05 8+ 20,05 - 6 —a)] =min{0;05* (48 +2*3)* (10-3-Of} = O

[[Inpuna 30HBI YKpEIUICHUS:

Ly= Dp- s— ] =(1200* (12-5,3% = 89,67Mm

PacuéTHas MUpPHHA 30HBI YKPEIUICHHUS:
11:| =L, =89,67um

Pacuérnprit JAUaAMETPp OTBEPCTUS, HE Tpe6y101uero JOIOJHUTEIILHOTO YKPCIJICHUS

de =II|.-4-,|'513 {3—C) =0.4*(1200* (12 -53}F = 35,87mMMm

1+111:.'(51—Cs)'?li’,l"‘l:»p'52'12"‘131:.'[53—'35—'351)'13
IP-IIs—c:J
-d d+2-c 1
14052 "% e e
lp Dp o1 L
= min{1; [1 + (24,3 * (10— 3) *0,8167 + 0 * 0 * G- 0 * (10 — 3 — 0) * 0,8167) / (89,67 * (12 — 5)B)[1 + 0.5 * (54 — 35,87) / 89,67 + 2 * (48 + 23)
/1200*1/1*24,3/89,67=1,094}

=1

¥V o=mindl;

[, - 2K, (-0 'fl?*'[tf]_‘;r

=2*2*(12-5,3)*1*272,7*1/[1200 + (12 5,3) * 1] = 6,057MIla
DP +|:s— c:]-?

g Honyckaemoe nasienue [p] = 6,057MIla
= 6,057MIla = 2,033 MIla
E 3akiroueHue: Y c10BUe MPOYHOCTH H YCTOHYHNBOCTH BBINOJHEHO
2 [Tnomans, HeoOXoaANMas AJIsl YKPEIUICHUS! OTBEPCTHSL:
=)
é( Ap =035 {dp - dnp]- s, =0.5* (54— 35,87) * 2,24= 0,203110% m?
Pacroaraemast momans yKperuieHus! OTBEPCTHS:
S‘ Ay=lg -[sl—s];,— c5]-11+13.1:, 8y Katly -(53—c5—c51]-13+lp -[s— sp — c]
= =24,3* (10 — 0,2476 - 3) * 0,8167 + 0 * 0 * 0 +0(10 — 3 — 0) * 0,8167 + 89,67 * (12 —2,24 — 5,3)
ol
= =0,533910° m*
= A, = 0,203110* M?< 0,533910° m?
~ 3akiroueHue: Y c10BUe MPOYHOCTH BHIOJTHEHO
%
0
o
S
s
2]
™
m
<
g
[a]
=
S
[¥a)
Q
=
=)
=
o
=
A<
=
< 8 Jluct
3| 3 E-3.00.00.00(PP 20
~ Wzm) Jlucr Ne nokym. Ionmn. JHara




Iloamuce 1 narta

B3am. uaB. Ne | MuB. Ne my6ur.

IToamucek 1 nata

MuB. Ne moi.

19670.4

daanneBoe coequuenne DN50

Pacuér Ha npouHocTh ¥ repMmeTnyHOCTH 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 3JICMEHTA!

Marepuan ¢iaanua (kospLa):

Hapy>xHubriit tuamerp ¢manna (kombua), A:
Tommuua ¢uanna (koibia), t:

Cymma nipubaBok, C:

Bremnusist 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 dania (Koabla):

Hapy>xubriii tuamerp ¢umanna (kombua), A

Tomuuza ¢nanna (kosbia), t:

[IpuBapHbIe BCTHIK

BricTyn-Bnaguna

Mtymep M DN50
09r2C (K11245) Gr.
09r2C (K11245) Gr.
160mm

17vm

3Mm

0 MM

48 MM

22,5Mm

5,5Mm

5 MM

14mm

5MMm

oarac

09r2C (K11245) Gr.
160mm

17mm

Wzm) Jlucr Ne nokym. Ionmn. JHara
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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: 2,5Mm

Hapyxusiii nuamerp, OG: 87mm
Buyrpennuii tuamerp, 1G: 72 mm

Pacuér B pado4ux ycaoBusix

YciaoBus HATPYKEHUS !

PacuérHoe oceBoe pacrsarusarouiee ycuiue, F: 1200H
Pacuérnelii usrubaronuii Momenr, M: 282,8H m

PacuérHoe BHyTpeHHee n30BITOUHOE AaBiacHue, P: 1,625MIla
PacuérHas Temneparypa 3J1€MEHTOB COE/IUHEHHUS

Temmeparypa ¢uanra (kombia), ty: 96 °C
Temnepatypa ¢nanua (konbua), ty: 96 °C

Temnepatypa 6oaros (wmuiek), i 85 °C

Csoiicmea mamepuana 60amoé (uinuex)
JonyckaeMble HanpsKeHus 111 Matepuana 35X mpu remneparype T = 85 °C paboure ycioBus):
S=min{Re® / nrag; Re2® / Neac; Re / Ny Ry / Ne}=min (590 4; 736 / 5; 572/ 1,5, 726 / 5) 145,2MIla
Monyns npogoibHO# yrpyrocty uist Matepuaia 35X npu remneparype T = 85 °C:

E= 2,10610° MIla
Koaddunmenr nmnelinoro pacmmpenus st marepuana 35X npu remneparype T = 85 °C:

as= 0,117810° °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 cmexncnozo nemenma gpaanya 1 IHllmyyep M DNSO
Jonyckaemsle Hanpsokerus s marepuana 09 2C (KI1245) Gr.opu remneparype T = 100 °C paGoune ycioBus):

Shor= MIN( Rey/ Ny, Ry / ng) = min{210/ 1,5; 440/ 2,4}=140 MTla
Honyckaemble Hanpsiokenus s marepuana 09 2C (KI1245) Gr.npu temneparype T = 20 °C paboune ycinoBus):

Sugi= Min( Rey/ nr; Ry2C/ ng) = min{245/ 1,5; 440/ 2,4)=163,3MI1a

E-3.00.00.00PP
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Cesoiicmea mamepuana cmexcHozo nemenma gaanya 2
Jonyckaemble Hanpsokenus 1 Marepuana 09 2C npu temneparype T = 96 °C paGouwre ycioBus):

Sho= 177,9MIIa
Jonyckaemsle Hanpsokenus 11 Marepuana 09 2C npu temneparype T = 20 °C paGoure ycioBus):

Sv= 196MIIa

Cesoiicmea mamepuana ¢aanya (koarvua) 1

Honyckaembie Hanpspkenus 1t matepuana 09 2C (KI1245) Gr.npu temneparype T = 96 °C paboune yciaoBus):

So1= Min( Ry / nr; Ry?°/ ng) = min{211,7/1,5; 440/ 2,4=141,2MITa
Monyis npogosibHO# ynpyroctd st matepuana 09'2C (KI1245) Gr.upu temmneparype T = 96 °C:

E;= 1,91410° MITa
Koadduument nuneiiHoro pacumpenus 1 marepuana 0902C (KI1245) Gr.npu temmneparype T = 96 °C:

a,= 0,11610* °C

Honyckaembie Hanpspkenus 1t matepuana 09 2C (KI1245) Gr.npu temneparype T = 20 °C paboune yciaoBus):

Sy= min( Ry / nr; Ry2°/ ng) = min{245/ 1,5; 440 / 2,4)=163,3MI1a
Monyis npomoiibHO# ynpyroctd st matepuana 092C (KI1245) Gr.upu temmneparype T = 20 °C:

E%°= 1,9910° MIla

Cesoiicmea mamepuana ¢ranuya (Konrvua) 2

Honyckaembie Hanpspkernust 1t matepuana 09 2C (KI1245) Gr.npu temneparype T = 96 °C paboune ycaoBus):

Sz= Min( R/ nr; R/ ng) = min{211,7/1,5; 440/ 2,4)=141,2MIla
Moayis npomosibHO# yrnpyroctd s matepuana 09'2C (KI1245) Gr.upu temmneparype T = 96 °C:

E= 1,91410° MIla
Koaddunment nuneinoro paciuupenus s Marepuana 09'2C (KI1245) Gr.upu temneparype T = 96 °C:

a,= 0,11610* °C

Honyckaembie Hanpspkernus 1yt matepuana 090 2C (KI1245) Gr.npu temneparype T = 20 °C paboune yciaoBus):

Sy= min( R/ nr; Ry / ng) = min{245/1,5; 440/ 2,4)=163,3MIla
Mopayspe npoaosbHO# ynpyroct st Matepuana 09 2C (KI1245) Gr.mpu temnepatype T = 20 °C:

E%%= 1,9910° MIla

Pacuémmnoie napamempeol nepeozo gpranua.
BuyTrpennuii tuametp (ianna (C y4eToM KOPpO3HK):

E=B+2.¢c =48+2*3 =54MMm
JuaMeTp BTYJIKH C y4ETOM KOPpo3uH (st (aHIeB, IPHUBAPHBIX BCTHIK):

B =8p—°C =5-3 =2MM

Bonpuinit auameTp KOHMYECKON BTYJIKK C y4€TOM KOPPO3UU:
g1 =gy-c “14-3= 11mm

Tonmuna (haanma, ¢ y4eTOM KOPPO3UH:

t=t-u; =17-0=17Mm

Pacuémmusie napamempul 6mopo2o ghranua.
BryTrpennuii nuametp (ianna (C y4eToM KOPpO3HK):
BE=E+4+2c =48+2*3 =54mm
JlnaMeTp BTYIJIKH C y4ETOM KOPpo3uH (Juist (pIaHIIeB, IPHUBAPHBIX BCTHIK):
gy =gp-c =5-3 =2MM
Bonpunit guameTp KOHMYECKON BTYJIKH C y4€TOM KOPPO3UU:
g1=g;-¢ =14-3=11mm
TomuuHa ania, ¢ y4eToM KOPPO3UH:

E-3.00.00.00PP
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t=t-uy =17-0=17Mm

Xapakmepucmuku npoKIaoKu.

Koapou- YcnoBHBII MO-
N /[aBneHne Jlonyckaemoe yaemnb-
Tumn u Matepuai mpo- POKJIaIOYHBII IUEHT 00Xka- | ayib cxarust Ey,
K1aIKKA 03¢ duruent, m pOxaTu, Y, pioe nasnene [q], THaK MlIla
' MITa MI1a
CrinpajbHO-HABUTAS C 3 69 = = =
TeHTOM 13 HepKaBeroIIeH
cTanu
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[upuHa, UCrob3yeMast IS ONpeaeeHns 6a30BOM KOHTAKTHON IIMPHHBI IPOKIAIKU Yepe3 bo, Ha OCHOBaHUH BO3MOKHOM
KOHTAKTHOW IIMPHUHBI MTPOKIIA KU

W= @ =(87-72)/2=7,5Mm

bazoBas koHTaKTHAS IIMpHUHA IIPOKIIAaAKH.

by =% =7,5/2 = 3,75mm

JuaMeTp OKpy>KHOCTH NMPUJIOKEHUS PEaKLIUU CO CTOPOHBI MPOKIIAIKHU:
Eciu by < 6 MM, G paBHO cpefiHeMy AHaMETPy KOHTAKTHPYIOIIECH MOBEPXHOCTH MPOKIAIKH.

O +max [B’-,B”-,IG]
2
[upuHa, UCrob3yeMast IS ONpeaeeHns 6a30BOM KOHTAKTHON IIMPHHBI IPOKIAIKU Yepe3 bg, Ha OCHOBaHUH BO3MOKHOM
KOHTAKTHOW IIMPHUHBI MTPOKIIA KU

o =(87 + max{48; 48; 72}) / 2= 79,5MMm

M= w =(87-72)/2=7,5Mm

bazoBas koHTaKTHAS IIMpHUHA IIPOKIAAKH:

by = Ll =7,5/2 = 3,75Mm

2
JuaMeTp OKpy>KHOCTH NMPUJIOKEHUS PEaKLIUU CO CTOPOHBI MPOKIIAKHU:
Eciu by < 6 MM, G paBHO cpeaiHeMy AHaMETPy KOHTAKTHPYIOIICH MOBEPXHOCTH MPOKIAKH.

O + max [B’-,B”-,IG]
- 2
DddexTuBHAST KOHTAKTHAS IMUPUHA MPOKJIATIKH:

o =(87 + max{48; 48; 72}) / 2= 79,5MMm

hl:l €Clin hﬂ £6 MM

E-j'ﬁ ecmm Po 7 0y =3, 75mm

Pacuém nacpyszok
IpoekTHast 60ITOBast HATPY3Ka JUTs pabOUUX YCIOBUH (JIs1 HECAMOYILIIOTHSIOIIUXCS TPOKITIAI0K):
W.o=0785G% p+2-b-nGomep =0.785*795*1,625+2%3,75%3142*795*3*1,62= 1,7210" H
o :
Bennunna pactaruparonieii BHEITHEN CHUJIBI:
Fp, = 1200H

CXUMAONUMH Harpy3KaMu IpeHeOperaroT, ¥ B 3TOM ciiyyae Fa mpupaBHUBACTCS HYITIO.
Bremranii n3rndaromnmii MOMEHT:

Mg = 282,8H m

W, =nb.Gy =31427375%79,5*69= 6,46210° H

OO6mmas pacueTHas TIIOIA b CEUCHUS OOITOB:

Jluct
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4. Mg

W, +F, +

0 & 5 W 3 2

Ag = max - —& | =max|(1,7210" + 1200 + 4 * 282,8/ 79,5) / 145,2; 6,42" / 147,2] = 0,43910° m
3

h

0 Shg

JuameTp ceyenus 0omra (WIMHIBKH) C YIETOM KOPPO3HUH:

dpc = 16 MM
[Inomans cedyenus G6onra (MMWILKK) ([0 BHYTPEHHEMY JMAMETPY PE3bOBI C YYETOM KOPPO3HH):

fs =0,14410° m?
HJ‘IOIIIaL[L nonepeqﬂoro CCUCHUA 60J‘ITOB 110 BHyTpeHHeMy I[I/IaMepr p63L6LI NINn MI/IHI/IMaHLHOMy L[I/IaMepr CTep)KHS[Z

Ay =n-f, =47014410° = 0,57610° v

Pacuém oonmos(unuex).

YcnoBue mpoYHOCTH OONTOB:
An.< Ay

0,43910° M* < 0,57610° m°
YciaoBue NpOYHOCTH BHINOJHEHO

Pacuém nanpsascenuii nepeozo ranya:
PaBHOzelicTByOLIAs aBIEHHS HA BHYTPEHHEH MOBEpXHOCTH (paHIa:

Hy, = 07z5.B2 p =0785* 54+*1,625 = 3721H
ITiteuo momenTa uist cuiabl Hp ((i1aHIbl HHTErpaabHOTO THIIA, WIIK IPYTHE, PACCYMTHIBAEMbIE AHAIOTHYHO):

hp = C-B-8 -(@25-54-11)/2= 30Mm

PaBHOnelicTBYIOIIAs JaBICHUS:

H=0785 G* p =0785*795*1,625 = 8064H

Paznura Mexay oOrieit paBHOICHCTBYIOIICH NaBICHHS W PAaBHOJIEHCTBYIOIIEH HAa BHYTPEHHEH MOBEPXHOCTH (hIIaHIA:
Hy=H-Hy =8064-3721=4343H

PagmansHOE paccTOsTHHE OT peakIuy MPOKIAIKA 10 OOITOBOM OKPYKHOCTH:

C-G

hp = — =(125-79,5) /2= 22,75mMM

IIneuo JJId Harpy3Ku HT (I/IHTel"paJ'ILHI)Ie (bHaHIII)I, a TaKXKC MHBIC, paCCUUTBIBACMbIC aHaHOI‘I/I‘IHO):

hp = 1_ [ﬂﬂlﬁ } =1/2 * [(125 — 54) / 2 + 22,75]= 29,13Mm

3

Harpy3ska Ha npokJIaKy (pa3sHuLa MeXIy MPOSKTHOW GONTOBOM HATPY3KOW M PaBHOJCHCTBYIOIICH TABICHUS), B pab0YnX:
Hp=%W, -H = 1,7210* - 8064 = 9134H

Bonrosoit unTepna:

B = mC _3142%125/4=98.17um
1
HomunanbsHeI#i tnameTp 6onTa:

a=dy = 16 MM
Koadpumment 601ToBOTO MHTEpBANA!

Bop = maxal; Bs =max{1; (98,17 / (2*16 + 17¥} = 1,415
2-a+t

¥, - Bl =11/2 =55
20
Koadpunment

hy =.[B- &, =(54*2)"* =10,39mm

Jluct
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Ty = ™ =225/10,39= 2,165
L]
Koaddurment nanpsoxenuit (Tabauma 4.16.5):
F =0,4625
PacueTtHble KO3PGUITUSHTHI:
F
g = " =0,4625/10,39 =0,04450 Ivim
]
K= = 160/54 = 2,963
B

2
T = E7d+8 5040 1gk) -1 (2,963 * (1 + 8.55246*Ig 2,963) — 1)/ ( (1.0472 + 1.9448,963F) * (2,963 — 1)) = 1,214
(1.0472 +1.9442 - K3 (K -1

CKA*1+855246 12K -1
136136 (K2 -1) (K -13
Koaddurment d a1t uHTErpanbHbIX GIaHIEB!

d= % ‘h, gi =2,078/0,01481* 10,39 *2 =0,583310° »*

u = (2,963 * (1 + 8.55246 * Ig 2,963) — 1) / (1.36136 * (2¥6- 1) * (2,963 -1)) = 2,078

toe+l 7

L= 4 =(17*0,04450 + 1) / 1,214 + 1%/ 0,583310° = 2,289
d

MoOMEHT MHEepInH cedeHus (iania npu u3rude (MHTerpanbHbie (IaHIB! C BTYIKOMN):

4
o D074 -L-gy by ‘B _ 087442280+ 2+10,39 *54/0,0148= 0,3032107 wm*

Y

Gae=05-(gy +g,)  =05*@2+11) =6,5Mm
. Ag =|:|_5.|:g_13:| =0.5 * (160 — 54) =53MmMm
<
;[ Tax xax tEGWE,
§ &, =Ap =53Mm
=
é[ BB =t =17mMm

K {ﬁ g2Vl g o [BB ] ] {EB }4 =(53* 17% * [1/3—0.21 * (17 /53) * (1 — =0,692710"

: ap =g bpp | ooVl — | T 1/12*{17 /53 4

§ 3 HA 1z HA { F)] M
=
2 Cp = = 22,5Mm
/m
E DDG=GWE = 6,5Mm
2 4 : - 9
- K ={C i ) 1__1 0. Dpg | 1_1__ Dpp =(22,5%6,5) * [1/3—1.05* (6,5/22,5) * (1 — —40,185410
E (1] Co¥DEf ZT o . 192 | ¢, 1/192 * {6,5 / 22,5%] M
§ [onstpHbIii MOMEHT ceueHus ¢uianna (MHTerpaabHbie (IaHIbl, ITIOCKKE (IIAHIBI C BTYIKOMN):
[}
- I, =K 45 +Kp =06927107 +0,185410° = 0,694610" m*
~ KoMmoHeHT MPOEKTHOr0 MOMEHTA Ha (DJIaHIle, KaK pe3ynbTaT AeHCTBUS BHEIIHETO U3THOAIOIIEro MOMEHTA U/ UITH OCEBOM
§ CHJIBL.
=
2 I by, =4*282,8 *[0,3032107 /(0.3846 * 0,694407 +0,303210°7 = 313,6H
Q I =4 M- . +F, ‘h * * *
= e E {D.EME 1 +I} [C—E-hp} 4 BD )] %[30/ (125 - 2 * 30)] + 1200 * 30 M
X
é Koadpumment MmomenTa aiist pacyeTa cBOOOTHBIX KOJIEIT:

F; =1
=
e
< 8 Juct
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U3rubaroninii MOMEHT B pabo4ux yciaoBusix (BHyTpEHHEE qaBJeHHE):

M, =||IHD ‘hp +Hyp hr +Hg 'hG:I'E‘SE +Mnej'FS| |
Koasddunuent nanpspxenuii (Tadauna 4.16.5):

f=1
HpOI[OJ'ILHI)Ie HaIlps’)KEHUA BO BTYJIKC, B pa60!mx yCHOBI/IﬂX:
£M,
Bg=——3— =1%944,8/(2,289*11*54) = 63,18MIla
L-gi B

YcnoBue Npo4YHOCTH!
Sgeminfl 58,:258,,]
minfl 3-8, ,2.5-8, ] =min{l.5*141,2;2.5*140}= 211,7MIla

63,18MIIa < 211,7 MIla, YcjoBre NPOYHOCTH BbINOJIHEHO
PaauansHbie HANpsDKeHUs BO (uianie, paboune yCaoBHsL:

(133-t-e+1)-M,

= |((3721 * 30 + 4343 * 29,13 + 9134 * 22,75) * 115 + 313,6) * 1 = 944,8

Hw™m

=1,257

R = 5 =(1.33*17 *0,04450 + 1) * 944,8 / (2,289 *1754) = 53,06MI1a
L-t*-B
VYcnoBue Npo4YHOCTH!
dg 23,
53,06MIla < 141,2 MIla, ¥Yc/ioBHe MPOYHOCTH BBHITIOJTHEHO
1 K* gk _ R . _
v = | 066345 +57169 === | =1/(2963-1)* (0.66845 + 57169 2,9681g 2,963 / (2,963— 1)) = 1,891
E-1 -1
K< +1
= =(2,96F+1)/(2,963-1)
K< -1
KacatenpHble HanpsbKeHMS BO (iiaHIle, pabovne YCIOBUS:
¥ oM,
S = T g - Z-3p =1,891*944,8/ (17* 54) — 1,257 * 53,06= 47,77MIla
-t_ .
YcnoBue npoYyHoOCTH:
Ar 84

47, 77MIla < 141,2 MIla, ¥Yc/10BHe NPOYHOCTH BHIMOJTHEHO

SH TSR - (63,18 +53,06) / 2= 58,12MI]a
2
VYcnoBue Npo4YHOCTH!

3 =5
PHYOR oo
58,12MIla < 141,2 MIla, ¥ c/ioBAe MTPOYHOCTH BBHITIOJTHEHO

SHYST - (63,18 +47,77)/ 2= 55,47MTla
2
VYcnoBue Npo4YHOCTH!

m‘:sﬁ

55,47MlIla < 141,2 MIla, ¥ c/ioBAe MTPOYHOCTH BBHITIOJTHEHO
BosrroBast Harpyska B yCJIOBHSAX MOHTaXa.

W, = [w] Sy = (043910° +0,57610°)/2*147,2= 7,47110" H
2

W3arubaronuii MOMEHT B YCIOBHUAX MOHTaxa (BHYTpPEHHEE JaBJICHHE):

) W, - (C-3) By  F

g 2
HpOL[OJ'ILHI)Ie HaHpH)KeHI/IH BO BTyJ'IKe, B YCJ'IOBI/ISIX MOHTAaXa.

=7,47110" * (125-79,5) * 1,415 * 1/ 2= 2406H m
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f-Id
=_ & =1+%2406/(2,289*11*54) = 160,9MIIa

L-gi B
YcnoBue npoYyHOCTH:

Sy Srmin{l 5.8 258,

nﬂn{l.i-&g (A5 Sng} = min{1.5 * 163,3; 2.5 * 163,3}= 245MIIa

160,9MI1Ia < 245 MlIla, Yc/ioBHe NPOYHOCTH BHIMOJTHEHO
PaauanbHbie HANPsDKEHUS BO (DIaHIlE, YCIOBUS MOHTAXa!

(1.33-te+1) M,
R = = = (1.33* 17 * 0,04450 + 1) * 2406 / (2,289 * 1754) = 135,1MIIa
Lt*E
YcnoBue npoYyHOCTH:
PR S8

135,1MIIa < 163,3 MIla, YciaoBue NPOYHOCTH BHINOJIHEHO
KacarenbHble HANPsOKEHUS BO (DIIAHILE, YCIOBHS MOHTAXKA!

¥
Br=— E _ 2.8, =1,891*2406/(17*54)— 1,257 *135,1= 121,6MIla
t*-B
YcnoBue Npo4YHOCTH!
BT 25g

121,6MIla < 163,3 MIla, YcaoBue MpOYHOCTH BHINOJIHEHO

SH TSR - (160,9 + 135.1) / 2= 148MIla
2
VYcnoBue Npo4YHOCTH!

il - S
148MTla < 163,3 MIla, YcaoBHe NPOYHOCTH BHIIOJTHEHO

SHYST - (1609 +121,6)/ 2= 141,3MTla
2
YcnoBue Npo4YHOCTH!

M<5fg

141,3MIla < 163,3 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO
YciaoBue NPOYHOCTH BHITIOJHEHO

Kecmkocmo ghnanya

- st paboYMX YCIIOBHIA

KoadduumeHT xKecTKOCTH AJIs HHTETPAbHBIX (DIaHIICB!

Kr=0.3

TMokasarens xectkocTr (uianna (MHTErpaabHbie GIaHIbl, paboYre YCIOBHS):

52.14-W M,

L-Ey -gi Kg h,

YcnoBue KeCTKOCTH:

J<1.0

0,1335< 1.0

YcaoBue ;KECTKOCTH BBIIOJIHEHO

- JUUIsL yCJIOBUH MOHTaXa!
INoka3zarens xecTkoCcTH (uaHia (MHTerpanbHble (IIAHIBI, YCIOBUS MOHTAXA):

=(52.14 * 0,01481 * 944,8) / (2,289 * 1,914° * 2°* 0,3 * 10,39) = 0,1335

52.14-W M =
= (52.14 * 0,01481 * 2406) / (2,289 * 1,99° * 22* 0,3 * 10,39) = 0,3271

= 7
L-Ey g7 Kg h,
YcmoBue JXECTKOCTH.
J<1.0
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0,3271<1.0
YcaoBue jK€CTKOCTH BBITIOJTHEHO

Pacuém nanpsasycenuii 6mopozo ¢nanya.
PaBHOe#icTBYIOMIAS aBICHUS HA BHYTPEHHEH MMOBEPXHOCTH (DIIaHIA:

Hy =0785-B%.p =0785*54*1625 = 3721H

ITreqo momenTa mytst cuitbl Hp (rraHIsr HHTErpaIbHOTO THITA, I APYTHE, PACCIUTHIBACMbIC aHATIOTHYHO):

hp, = C'Hz—'gl = (125 - 54— 11) / 2= 30 MM

Paznura Mexay oOrieit paBHOICHCTBYIOIICH NaBJICHHS W PAaBHOICHCTBYIOIIEH HAa BHYTPEHHEH MOBEPXHOCTH (hIIaHIA:
H,=H-H, =8064-3721=4343H

IInedo JJI1 Harpy3Ku HT (I/IHTel"paJ'ILHI)Ie (bHaHIII)I, a TaKXXC MHBIC, paCCUUTBIBACMbIC aHaHOI‘I/I‘IHO):

hp = 15 [¥+hs } =1/2 *[(125 - 54) / 2 + 22,75] = 29,13MMm

Koadpumment 601ToBOTO MHTEpBANA!

Beop = max il |I Bs =max{1; (98,17 / (2* 16 + 17§} = 1,415
2-a+t

X, = 8 =11/2 =55
&0
Koadpunment
hy =B g, =42 =10,39um
h _ —
K= = =22,5/10,39= 2,165
0
Koaddurment nanpsoxenuit (Tabauma 4.16.5):
F =0,4625

PacueTHbIe KOAQPUIESHTHI:

g=— =0,4625/10,39 = 0,04450 Ivim

K = ﬂ =160/54 = 2,963
B

K20l +8.55246 1gK) -1

= = (2,963 * (1 + 8.55246*g 2,963) — 1)/ ( (1.0472 + 1.9448,963) * (2,963 - 1)) = 1,214
(1.0472 +1 9448 KK -1

T=

CKA*1+855246 12K -1

136136 -(I{2 -1 (K -1
Koaddunment d ajist MHTErpanbHbIX (JIaHIEB:

u = (2,963 * (1 + 8.55246 * Ig 2,963) — 1) / (1.36136 * 2¥6- 1) * (2,963 -1)) = 2,078

d =$ b, -gh  =2,078/0,01481 * 10,39 *2 =0,583310° m°

3
_tetl +t_ =(17 * 0,04450 + 1) / 1,214 + 17 0,583310° = 2,289

T d
MoMeHT uHepInH cedeHus (iania npu u3rude (MHTerpanbHbie (IaHIB! C BTYIKOMN):

L

2
[ 00574 Loz ho B - 0874+2289%2+10,39%54/00148= 0,3032107 m*
v

Gapg=05-[gg +2,)  =05*@+11) =6,5mm

A5 =03 [A-E) =0.5 * (160 — 54) = 53MM
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L2G g

Tax xax ,
Ay =Ay = 53Mm
BEp=t =17mm
4
| E 1 [B =(53* 179 *[1/3 - 0.21 * (17/53) * (1 — =0,692710"
KM=[a_,.,_-B3B]- g—ﬂ.El-[ﬁJ- 1—5{ﬁ} 1/12 * {17 / 53§)] m*
Cp=h = 22,5mMm
Dps= Gmg =6,5mm
4 9
1 D 1 |D =(22,5*6,5) *[1/3 - 1.05* (6,5/ 22,5) * (1 — =0,185410
KI:D={3|: -D%s)- 5-1.05-[%"’} l"ﬁ{ciﬁ} 1/192 * {6,5 / 22,5Y] M

[onspHbIit MOMEHT ceueHus (raHua (MHTErpaibHbIe (IaHbl, ITOCKHUE (IaHLBI C BTYIKOH):

7 4
Ip =K,z 4K = 0,6927107 +0,185410° = 0,694610" ™M
KOMHOHeHT MMPOCKTHOI'O MOMCHTA Ha (bHaHHe, KakK pe3yjibTaTt I[ef[CTBHﬂ BHCUIHCTO I/I3FI/I6a}OIIIeF0 MOMECHTa I/[/I/IJ'II/I OCCBOﬁ
CUIIBI.

! hp, VF, . S 4r2828% [0,3032107 /(0.3846 * 0,694407 +0,3032107 = 313,6H
03246 I, +1||C-2ny | 0 N7[0/(125-2730]+1200730 "

W3rubaromuii MOMEHT B pabounx yciaoBusix (BHyTpEHHEE qaBJIcHHUE):

Mne=4'ME'|:

= |((3721 * 30 + 4343 * 29,13 + 9134 * 22,75) * 115 + 313,6) * 1 = 944,8

M, =[Hp hp +Hy -hy+Hg -hg) Bgg +M,, ) Fg| | Hu
Koaddurment nanpsoxenuit (Tabauma 4.16.5):
f=1
[IpononbHbIEe HANPSHKEHHS BO BTYJIKE, B PA00YHX YCIOBHSX:
s £,
s ag = - =1%9448/(2,289* 131*54) = 63,18MIla
‘;[ L.-z7 B
2 YcnoBue npoYyHOCTH:
E( S Sminfl 5-3;.258, ]
é min{l 58 ;258 | =min{L5*1412;25*177,9}= 211,7MIla
63,18MIla < 211,7 MIla, YcioBre NPOYHOCTH BHINOJIHEHO
S PannanpHble HanpspDKeHUS BO (raHIle, pabodne yCIOBUS:
1]
= 133 te+1)-M,
ol R= 3 =(1.33* 17 * 0,04450 + 1) * 944,8 / (2,289 * 1754) = 53,06MIla
< L-t* B
& .
T YcnoBue npovyHoOCTH:
= Sg 28,
S 53,06MIla < 141,2 MIla, ¥YcjioBHe NPOYHOCTH BBINOJIHEHO
E 1 K* 1gK
X ¥ o= N oesza5 +5 7169 8 =1/(2,963 — 1) * (0.66845 + 5.7169 * 2,968Ig 2,963 / (2,963— 1)) = 1,891
= -1 K4 -1
™
- P
- Ko+l = (2,963 + 1)/ (2,963 - 1) =1,257
s K4-1
= KacarensHble HanpsokeHUs BO QuiaHIle, paboduue YCIOBHS:
S
A ¥ o
Q Br=— - - 2.8 =1,891+*944,8/ (17*54) — 1,257 * 53,06= 47,77MIIa
E te-
=
é YcnoBue Npo4YHOCTH!
Sp €5,
= 47, 77MIla < 141,2 MIla, ¥Yc/10BHe NPOYHOCTH BHIMOJTHEHO
ol =
(e
% 8 Jluct
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SH+HER - (63,18 +53,06)/ 2= 58,12MI]a
2

YcnoBue npoYyHOCTH:

g +a
“H TR omy
58,12MIla < 141,2 MIla, ¥ c/ioBHe MTPOYHOCTH BBHITIOJTHEHO

SHHST - (63,18 +47,77) / 2= 55,47MIla
2

YcnoBue Npo4YHOCTH!
SH +3 T
— i3

55,47MlIla < 141,2 MIla, ¥ c/ioBAe MTPOYHOCTH BBHITIOJTHEHO
Wsrubaroniuii MOMEHT B YCIIOBHAX MOHTa)a (BHYTPEHHEE JIABIICHHE):

_ W [C-G) By K

£ 2
HpOL[OJ'ILHI)Ie HaHpSDKeHI/ISI BO BTyJ‘IKe, B YCJ'IOBI/ISIX MOHTAaXa.

= 7,47110° * (125 - 79,5) * 1,415 * 1 / 2= 2406H M

f-M
B =1%2406/(2,289 * 11* 54) = 160,9MIIa

Bl grE
YcnoBue npoYyHoOCTH:
Sy Srmin{l 5.8 2.5 Sy )

mjn{l S 25 Sng} =min{1.5 * 163,3; 2.5 * 196} = 245MI1a

160,9MI1Ia < 245 MlIla, Yc/ioBHe NPOYHOCTH BHIMOJTHEHO
PaauanbHble HANPsDKEHUS BO (DIaHIlE, YCIOBUS MOHTaXa!

[133-t-e+1)- M,
SR = g =(1.33*17 * 0,04450 + 1) * 2406 / (2,289 * 1754) = 135,1MIIa
1.1%.

YcnoBue npoYyHoOCTH:

Sg 2 ng

135,1MIla < 163,3 MIla, YcaoBue MpoYHOCTH BHINOJIHEHO
KacatensHble HAIPsDKEHHSI BO (DIIAHIIE, YCIIOBUS MOHTaXa.:

M
S = — S _Z.3p =1891*2406/(17*54) - 1,257 * 135,1= 121,6MIIa
t°-B
VYcnoBue Npo4YHOCTH!
ar g

121,6MIla < 163,3 MIla, YciioBue NPOYHOCTH BHINOJIHEHO

SH*SR = (160,9 +1351) / 2= 148MIla
2
VYcnoBue Npo4YHOCTH!

& H +3 i
—_= ng
148MIla < 163,3 MIla, YcaoBHe NPOYHOCTH BHITIOJTHEHO

SHHST - (1609 +121,6)/ 2= 141,3MTIIa
2
YcnoBue Npo4YHOCTH!

SH +ST
——— =3
&

141,3MIla < 163,3 MIla, YcaoBue NpoYHOCTH BHINOJIHEHO
YciaoBue NpOYHOCTH BHITIOJHEHO

Kecmkocmo ¢hranuya
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- 17151 paboYnX YCIIOBHH:
INoka3zarens xecTkocTH (uania (MHTerpanbHble (IaHLbl, pabodne YCIOBHS):

52.14-W -1
L-Ey, -8 Kz b,
YcioBue KeCTKOCTH:
J<1.0
0,1335< 1.0
YcaoBue ;KECTKOCTH BBINIOJIHEHO

- JUUIsL yCIIOBUH MOHTaXa!
INoka3zarens xecTKoCTH (uaHia (MHTerpanbHble (IIAHIBI, YCIOBUS MOHTAXA):

=(52.14 * 0,01481 * 944,8) / (2,289 * 1,914° * 2°* 0,3 * 10,39) = 0,1335

Jd.14-¥ M,

I= 2
L-Ey 85 K b

VcnoBue KeCTKOCTH:

J<1.0

0,3271<1.0

YciaoBue :KECTKOCTH BbINMOJHEHO

= (52.14 * 0,01481 * 2406) / (2,289 * 1,99° * 22* 0,3 * 10,39) = 0,3271
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1) ASME VIII, Div 2, 2013.

CHHCOK JIUTEPATYPHI

2) TOCT P 52857.3-2007Cocyas! u amnapatel. HOpMbI B METO/IBI pacyeTa Ha IPOYHOCTh. YKPEIUICHUE OTBEPCTHI B
obeyaiikax W JHHIIAX IPU BHYTPEHHEM M BHEITHEM JIaBJICHHSIX. PacdyeT Ha Mpo4HOCTh 00eyaeK 1 THUI [IPU BHEIII-

HHX CTATUYECKUX HArPy3Kax Ha HITYIEp.
3) T'OCT P 52857.1-2007Cocyasi 1 anmapatsl. HopMbI 1 METOIBI pacdeTa Ha MpoYHOCTh. O0mIHe TpeGOBaHMS.

4) TOCT P 52857.2-2007Cocynp! 1 anmnaparbl. HOpMBI 1 METOJIBI pacyeTa Ha MPOYHOCTh. Pacyer MMIMHAPUIECKUX 1
KOHHYECKUX 00eYaeK, BEIMTYKIIBIX U IUIOCKUX JHHUI U KPBIIICK.

JIuct

Ne nokym.

TTopi.
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