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04100°90X —9/ $v—=/109!/ Tabauua wmyuepoB/Nozzle schedule Tex’i-’g:ﬁg;é%’; g%%igg}g%‘gfgg’{a
8500 0Obo3zHa— 4?\ HomuHanbHa ggg;g-,/_lafgflgﬁ ynﬂorar:umeﬂbHag HObJMeHQ%qHue BHG,geHug ,zapaMelgmpog
o < o o o 4eHue HaumeroBarue & Dg/l\//dMemp Nor, no pwocgrb escription arameter value
S S S S S 2 S 3 R R D Identifi— Service N » MM | pressure PN QUIaHUe HazHaueHue PasgesneHue napoBogsHol cmecu
S = N © N & X S Q N 10 & cation S Nom. ID| Mfla | kec/cm* Flange Service Separation of steamd&water mixture
| No. X |DN, mm| MPa |kgf/cm?| sealing face BHymperHee u3bbmoyHoe 585 (59 7
; SIWVIIBTPIP2IP3 P4 Bxog numamenbrod komioBod Boga B R @06/35466 /m%rna/ qauge ,85 (59,7)
[.7 Lj 57 [.5 L7 Lg V7 7 3 /4 7 P4 2370 Al BFW inlet 1 80 - - gé o % orking %gﬁ%";%’bgﬁoggg%fmUMoe e 6b/we/noz‘ above than 7,0 (77’4)
= Bxog komzoBol Bogs,/napa _ S 9 8% BrympenHee
KanneynoBumens B ®(4) T T A2t | g e rateom. et 3 100 | - - S8 83 | Pocuemmoe | intormal 7,0 (71,4)
(CM 1T _n.8) r | E —ﬁ 25 Bxog komuoBol Bogh,/napa 7 200 ~ ~ ~ ,g[ o Q o Design ?ffe)fﬁ'é?e 0,098 (1,0) npu 20°C
104 Sliding_support Q Boiler water/steam_inlet S S [7osroe ZUgpOUCTHMGHTR
(see IR p.8) I n’—‘r g1 | Boxog Hachwertozo napa / 150 _ _ _ ydrotest 11,7 (119,6)
% ' A . N Saturated steam outlet S o Pabouas 275
L P , L1 go | Boxog HenpepwBrol npogyBku/gpenaxa | 50 _ ~ — S5 /lg/ork/na
= T , = 464 Continuous blowdown/drain_outlet SRo DggyemHag 287
e — °If° °IP °(f° °TP ° °(f° 1° °1f° °If ° L3 Boixog komaobou Bogni §§ MUHIgZaﬂbHo gonycmumas
-@9 —@9— E o D —@9— . D ‘ . — ] ———~ B B3B3 | gojler water outlet J 80 - ~ ~ 38 ompuuamebHas  cmeHKU Muryc/minus 34
Nl ] — Ny M 7 - Min. _allowable negative one of wall
, T4 L5 Boixog komaoBoi Bogu _
' I ) I ‘ \ 56 | Boiler water outlet N - - /%OC-(TGB PN )
S uid _composition
A 210 | ' 3 L/ B7 Ang sauums om nepenoHeHus 7 50 — - - Knacc onacHocmu no [OCT 12.1.007-76 _
< : . , , w| oo gor overfill_protection o . gazarg’ class gs per GOST 12.1.007-76
| T THT Toinars i pegoxpaHumeﬂbe/U KJanaH 3ppnboonacHoCmMbp
M7 E T - m - - - " - - - - - - 083 - - - - C - — - - — ”L"‘{“ﬂ%‘-——— = ﬁ% - - -+— - - Lg S1 Safety valve ! 50 - - - § *Ug) _Exg/osion hazard Hem,/no
l S m— e —— N ! o © 15 npucoequHeHus KonoHKU ypoBHemepHoU B S Aot [ Hoxapoonacrocme Hem/no
i | | i M 2 . N L1-L6 yposHemep 6| 50 | - - 3928 | Fire hazard
' 10675 | N /' B2 Level bridle connection oL 3G
_.l R\ w| | g2eem U/( 4) N g9k 9 Hanuyue Koppo3uoHHo20 pacmpeckubarus wem,/no
L \\ ——rreEE—— p [ 7-110 Lna ykazameng ypobHsa 4 50 _ _ _ < © S /c_“/ormS/on cracking
For level indicator 9 anuyue MexkpucmaiiumHol Koppo3uu
D ! ! ! ' 7 :F \ B % S /ntercrvsz‘a///'nepcrock/ha PP Hem,/no
<S> o S [ D Jlamuuk gaBaerHus _
A (4) 9- ~ S C( 4 S °~£ [[/\/ o PI=P5 | Pressure transmitter J o — B = g/ﬂqcr’,n oo, I Ke/ M 953
= = N 7z uid_density, kg/m
' ﬂﬂ:\ olls— " ' 1000 /. [4 Mariomemp _ _ _ Toynna pabovels cpeqs o TP TC 032/2073
N P4 | Pressure_gauge o AU aroup a5 per 18 of CU 03272015 2
A | com | AS|A4 / L6 BosgywHuk Bmecmumocmsp, M3 ~26
/4 ! o .!. ! A /43 AZ Vi Vent ! 50 - - - Capacity, m’ﬁ
J— ‘ i Lg M1 Jlok 1 600 10.0 100 MCDM}I;VZOIIDHOZO CEYEHUA T;/ge Kg?ﬂeej,;qol‘slflg;eﬂg YORK MESH TYPE 421 2
Seas Manhole ’ ~Uelagonal Type -
. i /— 2 - I pynna cocygob no [OCI P 52650-2012 2
( ) e 8 — 181 J/( 4 ) [ 10 Vessel group as_per GOST R _52630—2012
oS B2) M4 (%) B6|5]64|83167 Corerny, e T 1 L G ;
essel_category “as o)
1000
B 2 [ 6| [18 [Lio 4586 185 17 ey W I R W -
Table of permissible loads on the fittings Welded joints to be X—ray or ultrasonic 100%
° & 07\;)3%/%"11”6 t@}gmytqepa ;L? e C10 _002205/5.065=2005
ozzle identification ameeopus cocyga no .063—
S S S S S S S v Hazpyaxa gentr el Vessel pateqory as per STO 00220575.063-2005 -
N RQ D O R Q R S Load Al
N S < G| © S R < Q) B2 | A2-A4| B1,B6| A5 lepmoobpabomka a/yes
~10190 B3-B5 /}/eat treatment ga/y
Fx, H 1230 | 2510 | 3420 | 6190 | 9220 ol i ga/yes
OchoBHOD Kopn/c Cmanp 091 2C—12 TOCT 5520—-/9
Fy, H 1860 | 3780 | 5160 | 9320 | 13870 CHOUHOU | Shel Steel 09[2C—=12 GOST 5520—79
y vemepsor S L R
Main uppo ee — —
o R 1860 | 3760 | 5160 | 9320 | 13670 " IBuympennte yempotcmBa X2CrNiMo T7—12=2, 08XT /HT3MZT
A-A(1:20) Fx i material | jnterpals [OCT 5632-2014/60ST 5632-2014
T/ Mx, H-m 280 | 900 | 1540 | 4190 | 8320 llpubabka Ha kKoppo3ur, MM 2
Cxema cmponoBku/Slinging diagram 4 Corrosion_allowance, mm
Onopa HenogBuxras 6100 Onopa _nogBuxHas Wy, H-m 370 | 1210 | 2060 | 5580 | 17090 Epog cayxbo annapama, Jjem 20
Fixed support Sliding support fxe/ga Hagp)eoz( qupment life time, yﬁears
_ oads scheme acyemHoe 4Yucio Uukaob HazpyxeHus
S % Mz, H-m 460 1510 | 2570 | 6990 | 13870 30 .Ber nepuog ,0060/775;/, He ioo_ﬂ'ee 1000
HIE —— 4 omb. 28 Design load cycle humber during service—life no more than
2|8 ] . 7
= o Lo bos 325 o] A 25
5|3 CedcMu4Hocmb He boJee, ba 6
SIS 3 Seismicity, points, no more than
SIS wx S 2 | Temnepamypa Bosgyxa cpegrag Haubosee
39 S 3 | xprogHod " namugreBku doau HQ C}/C/T?OH05KU
QS £.955 /g obecneyeHHOCMbio ,98f .
ax90° S R Q5 | Ar average temperature of the coldest MuHyc/minus 34
S S ge temp
N S NS E S —day périod in bq/gn area
N 2 /\ | g S (with” 0,98 probability), “C
IS N - - - - \ - - - - ! o KIuMamuyeckoe UCNOJHeHUe U Kameaopusi
SIS N A A pasmewerus no [OCT 15150—-69 i
== ~ 8 Climatic G%?]/g%%% /%ngt/Oﬂ category
as_per -
B pabouem pexume
5 %g%cha{ ;/ieg gn'g’er opera'?/'on conditions ~49850
a -1 _ 1gnt, exume 2ugpoucnoimaHus N
—= 3_ I Ung'er hydrotgspt conditions 61300
[ abapumHbe pa3meps, MM ~
o1 o f-—% ' Overc'?// d/'men'gions,pmm 10190x2570x2380
o S T |
- U M. 1) lasoBas (napoBas) @aza — nap HacbweHHbU, H,0—100%.
3§ 200 200 | = = = o Centre Xugkas @asa — komaoBas Boga, H,0—100%.
Qé 300 2950 3150 _ of mass Gaseous phase — saturated steam, H,0—100%.
HE Liquid phase — boiler water, Hy0—100%.
S8 5__5( 1 Z)O 2) Tun kanaeynoBumensi ymoursem [locmaBuuk gis obecneyeHus
cyxocmu napa, He meHee 99,57%.
Type of demister to be specified by Vendor for ensuring steam dryness
of at least 99,5%.
< |8 [Tnan pacnonoxeHus @yHgameHmHbx 604mob
Q.Q‘;;g Arrangement of foundation bolts 260 . MoHmax, pemorHm, pekoHcmpykyus (MOGEPHU3AUUSs), HAAAgKa U 3IKCNJAyamayus,
SIERIES o3 mexHuyeckoe ocBugemenbcmbobaHue, mexHuyeckoe guazHocmupobaHue coenacHo
. Annapam nocmabaaemcs 8 cobpaHHom Buge. PegepanbHuM Hopmam u npaBusnam B obaacmu npombwneHHod 6e3onacHocmu T . Reaui, ¢
ey ~ 6100 - The equipment shall be delivered fully assembled. «llpabuna npombuwneHHol be3onacHocmu onacHbix npousbogemBeHHbx 0b6bekmob, extueckue mpebobanus/Technical Requirements
N . Annapam ycmaHabiuBaemca Ha MemanloKOHCMPyKUUt, HA Komopoul Ha komopbix ucnoJbzyemcs obopygoBaHue, pabomaiwowee nog u3bbBMOYHHM 1. Paspabomky, uszomobieHue, ucndmarue, npuemky u nocmabky annapama
;E 8 601mob @yHgameHmubx M24 [\ I gomkeH boimb npegycMompeH — NOgKAAgHOU JAUCm GAs CKOJbXEHUS gabraeHuemy. npousbogumb 8 coombBemcmbBuu ¢ mpebobaruamu OCT P 52630-2012,
25 = orand 09720 nogBuxHol onopn OmM MemMnepamypHbiX pacluupeHull Kopnycd. Installation, repair, revamp (retrofitting), adjustment and operation, [l6 03—-584—03, [OCT 24444-87, TP TC 010/2011 «O 6e3onacHocmu
¢— 4——o- S The equipment item is installed on steel structure, on which doubling plate technical examination and technical diagnosis shall be as per mawuH u obopygoBaruss, TP TC 032/2013 «O 6esonacHocmu obopygoBarus,
8 foundation bolts M24 N 236 plate shall be provided for sliding of movable support in view of «Industrial Safety Rules for Hazardous Industrial Facilities, at which pabomarowezo nog u3bbmo4YyHbHM gaBﬂe:HueM». '
s of steel 09I2C shell thermal expansions. equipment that is Operating under Excess Pressure, is applieds. Equipment design, manufacturing, testing, acceptance and delivery
Ss ! I . KanzseynoBumeap u gBe kosoHku BogomepHbe gas Bu3yaibHO20 KOHMPOJS . [llyck, ocmaHoBky u ucnemaHue annapama Ha zepmemudHocmb B 3umHee Bpems shall be in compliance with the requirements of GOST R 52630-2012,
g S Y- g g g 4 Y P 1_eep .
S 1 YPOBHSI KOMNJIEKMHO ¢ omceyHoll apMamypol, KPenexom U cnupaibHoHaBumoimu cregyem npousBogums 8 coomBemcmBuu ¢ "Peznamermom npoBegeHus B 3umHee PB 03-584—-03, GOST 24444—87, TR CU 010/2011 «On Safety of Machinery
<3S 10.AHmuKkoppo3uoHHyro 3awumy HapyxHod nobepxHocmu annapama npegycmompemsb npokaagkamu no OCT 26.260.454—99 Bxogam B obbem nocmabku Bpema nycka (ocmaroBku) uau ucnemarus Ha eepmemuyHocmb cocygoB” and Equipments, TR CU 032/2013 «On Safety of Equipment and Vessels,
| | 6 coomBemcmbuu c «TexHosnozuueckold kapmol AK3y» «OAO CrabHepmb—5HOCy 3aBoga—uzzomoBumes. (rOCT P 52630-201 2). Operating under Excess Pressures.
L o S _ _ _ _ A _ _ _ _ o no cuegyoweu cxeme: Demister and two water level bridles for visual level check completed with Start—up, shutdown and hydrotest of the equipment in winter shall be /)
S 0 ‘ HuHkocunukamreld epyHm GALBON S—HB 8 ogun crod moauwurHod—60MkM shutoff valves, fasteners and spiral wound gaskets OST 26.260.454—99 according to "Procedure of Vessel Start—up (Shutdown) or Hydrotest 4
;; | | (1x60mKm) no abpasuBocmpyiHol ouyucmke memannuyeckol nobepxHocmu are included into Manufacturer’s scope of supply. in Winter” (GOST R 52630-2012). W
i go cmenerHu Sa 2,5 coenacHo SO 8501—1 u wepoxoBamocmpto B npegesax . B obvem nocmaBku annapama Bxogam 3anacHbe 4acmu U NPUHAGAEXHOCMU . CBapky npousBogump coenacHo OCT 26.260.3—2001 “CBapka B xumuyeckom A | 030347 A1 PACCMOTPEHMA ABAHOB " WIbWNER _OICAMYTIAHOB
Rz 50-75 coenacto 1SO 8503—1. gss nycka u BBoga B skcnayamauuro, B mom qucie: mMawuHocmpoeHuu. OcHoBHbie nonoxeHus ~ PEL | DATA OMHCAHWE CTATYCA PASP. | MPOB. | VTB.
| | Corrosion protection of equipment external surface shall be in compliance with — Mmpu KOMNJIEKmMa npokAagok gJjs Kaxgozo @iaaHuebozo coequHeHus; Welding shall be according to OST 26.260.3—2001 “Welding in
e «Procedure Sheet for Corrosion Protectiony of OJSC «Slavneft—YANOS» — KkpenexHbe gemainu (60ams, wnuibku, 2atku, waidbs) — 10% om obwezo Chemical Machine Manufacturing Industry. Main Provisions’.
83 as per the following procedure: kosuyecmbBa kpenexHbx gemanel @aaHuebbix coeguHeHud, HO He MeHee . Tennousonquuio annapama npousbogumb Ha Mecme MOHMAxXa No 0mgebHOMy 7 507 7 "43/ 6“/(06 00 7 BO
;i' ————1—9- ¢ One 60um thick layer of zinc silicate primer GALBON S—HB mpex KpenexHox gemaned B cbope kaxgozo munopasmepa. npoekmy. flemaau gaa kpenieHus menaousonquuu goJxHo bbemb BbinoJHeHH - — s
S (1x60um) shall be applied to steel surface that is blast cleaned to Sa 2,5 grade The equipment delivery scope shall include spare parts and accessories no [OCT 17314—81 u npubapeHo Ha 3aBoge—uzeomobumene. , 2—o0U napoBou Gapabar Lett. Weingt Sedle”
. . . . o 2 WM. | Jlucm N’ gokym. [logn. Jlama
100 100 as per ISO 8501—1 and to roughness Rz 50—75 as per 1SO 8503—1. for startup and putting into operation, incl.: [Tnowago mennousoaupyemold nobepxHocmu ~63m". VL Sheet Dot . Sign.__{ Date 2nd Steam drum
0‘ ’l 20‘2 11.Annapam 3a3emaump 8 coomBemcmbBuu c [1Y3. — three sets of gaskets for each flanged connection, The equipment is heat insulated as per special design at installation site. g?ii%a' Watanoly Shabanov Yepmex obujezo Buga T 33100 1:20
iy The equipment is to be earthed in compliance with PUE. — fastening parts (bolts, studs, nuts, washers) — 10% of total number Parts for attaching the heat insulation shall be as per GOST 17314-81 ci [lonob 4 /Popor A General Arrangement Drawing |- —
g= 12.MexpemoHmHbii npobez — gBa zoga. of fastening parts for flanged connections, but at least three fasteners and shall be welded at manufacturing plant. /@{ng Arcenol/Msenor : I 14
=S Run between repairs — two years. as a set per each typical size. The area of the heat insulated surface is ~63m® véfr it | Mmuset/icker Giprogazoochistka
g5 BgomP- | Iyageba/Gruzdeva V—162 =/ engincerng company
e Tlonot/Popor AQ «['unpoza3ooyucmka»
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HaumerobBa+ue

Obo3HaueHue Haumerobarue (ke) ome lpumevy.
Mark Description > | e Maz‘er/a'? grade | Femark

and description

[lo3. /Item

Jluem onoproid 8—-1018—-09/2C

X

Support plate
OCT 26-2091-93

Onopa 400-1018-1

Fixed support
OCT 26-2091-93

Onopa 1 400-1018-1

Sliding support
OCT 26-2091-93

llogn. u gama
Sign. andq date

ayon.
No.

Saenywku ATK 24.200.02-90

NHB. N
Copy. inv.

Plugs
1-50-0,6-09r2C-12
1-80-0,6-09/2C-12

b3am. uHb. N
Repl._inv. No.

llogn. u gama
Sign. anj date

.
0.

i No,

MHb. N no
Qrig. inv.
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HaumerobBa+ue

Obo3HaueHue Haumerobarue (ke) ome lpumevy.
Mark Description > | e Maz‘er/a'? grade | Femark

and description

[lo3. /Item

UWnunbku OCT 26—2040-96

Studs
1-M12-8gx60.12X18H10T

1-M16-8gx70.12X18H10T
2—1-M36—8gx260.30XMA

latku OCT 26-2038-96
Nuts
M16.7H.09/2¢C
M12.7H.08X18H10T
M16.7H.08X18H10T

llogn. u gama
Sign. andq date

ayon.
No.

NHB. N
Copy. inv.

[atka M36.7H.35X
Nut
OCT 26-2041-96

b3am. uHb. N
Repl._inv. No.

llogn. u gama
Sign. anj date

.
0.

i No,

MHb. N no
Qrig. inv.
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HaumerobBa+ue

Obo3HaueHue Haumerobarue (ke) ome lpumevy.
Mark Description > | e Maz‘er/a'? grade | Femark

and description

[lo3. /Item

[adku [OCT 5915-70
Nuts
M10-6H.8.08X18H10T
M12-6H.8.08X18H10T
M16—6H.8.08X18H10T

Prka 09I2C
Handle
OCT 26-2002-83
boim 130-09r2C
Bolt
OCT 26-2013-83
Bmynka 83—6,0-09/2C

Bush sleeve
oCT 26-2013-83
Uagba 70-092C

Washer
OCT 26-2013-83
Ulagba 16.0912C

llogn. u gama
Sign. andq date

Washer

OCT 26-2042-96

ayon.
No.

NHB. N
Copy. inv.

b3am. uHb. N
Repl._inv. No.

llogn. u gama
Sign. anj date

.
0.

i No,
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Qrig. inv.
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HaumerobBa+ue

Obo3HaueHue Haumerobarue (ke) ome lpumevy.
Mark Description > | e Maz‘er/a'? grade | Femark

and description

[lo3. /Item

Lanpa 4—1-16—1000 0972C

Trunnion
[OCT 13716-73

UnauHme [OCT 397-79
Splints
x90.2
Ceppea 3—1—1/1-400 09/2C
Shackle
[ocr 13716-73

Xomymnb [OCT 24137-80

Clamps
60— 12X18H10T
95—-12X18H10T

llogn. u gama
Sign. andq date

ayon.
No.

NHB. N
Copy. inv.

boaimu [OCT 7798-70
Bolts
M10-6gx30.12X18H10T
M12—6gx35.12X18H10T
M16—6gx40.12X18H10T

b3am. uHb. N
Repl._inv. No.

llogn. u gama
Sign. anj date
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0.

i No,

MHb. N no
Qrig. inv.
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HaumerobBa+ue

Obo3HaueHue Haumerobarue (ke) ome lpumevy.
Mark Description > | e Maz‘er/a'? grade | Femark

and description

[lo3. /Item

llpoknagku [OCT 15180-86
Gaskets
A-50-6,3 [IOH
A-80-6,3 [IOH

[lpoknagka 600—10,0-2
Gasket
[ocr 28759.8-90

Lruwa 0CT 6533-78

Bottoms
159-12
1900-60

llogn. u gama
Sign. andq date

ayon.
No.

NHB. N
Copy. inv.

Ombogn OCT 30753-2001
Bends
45-89x6-092C
90—1-88,9x5,6—092¢C
180—1-88,9x5,6—-09/2C

b3am. uHb. N
Repl._inv. No.

llogn. u gama
Sign. anj date
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i No,

MHb. N no
Qrig. inv.
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HaumerobBa+ue

Obo3HaueHue Haumerobarue ()| u mapka lpumevy.
Mamepuana

Mark Description Y s Material grage | Remark
and description

[lo3. /Item

llogn. u gama
Sign. andq date

@naHyo [OCT 33259
Flanges
50-6—-01—-1-B-09r2C-IvV
80-6-01-1-6-09r2C-IV

QY60
No.

NHB. N
Copy. inv.

b3am. uHb. N
Repl._inv. No.

@narvey 1-600-10,0-0972C
Flange

[oct 28759.4-90

llogn. u gama
Sign. anj date

.
0.

i No,

MHb. N no
Qrig. inv.
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HaumerobBa+ue

Obo3HaueHue Haumerobarue (ke) ome lpumevy.
Mark Description > | e Maz‘er/a'? grade | Femark

and description

[lo3. /Item

[Tampybku

Branch pipes
Tpyba 5/7x6-B—-09/2C
Pipe
[oCT 32528-2013
L=460
L=785
L=5680

llogn. u gama
Sign. andq date

[lampybku

Branch pipes
Tpyba 89x6—-B—-09/2C

ayon.
No.

Pipe
[OCT 32528-2013

L=63
L=334
L=360
L=586
L=5174
L=5680
L=5700

NHB. N
Copy. inv.

b3am. uHb. N
Repl._inv. No.

llogn. u gama
Sign. anj date
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i No,

MHb. N no
Qrig. inv.
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HaumerobBa+ue

Obo3HaueHue Haumerobarue (ke) ome lpumevy.
Mark Description > | e Maz‘er/a'? grade | Femark

and description

X |03, /ltem

v [lnacmura ONnopHad

Supporting plate 7 09rzc

[lampybok [=220
Nozzle P1,PZ,P3,P4
[lampybok [=220

Nozzle S1,v1
[Tampybok =300

Nozzle
[lampybok [=325

Nozzle
[lampybok =120

Nozzle
[lampybok L=215

llogn. u gama
Sign. andq date

Nozzle
[lampybok L=215

QY60
No.

Nozzle
[lampybok =220

NHB. N
Copy. inv.

Nozzle
[lampybok =230

b3am. uHb. N
Repl._inv. No.

Nozzle
[lampybok [=290

Nozzle
[lampybok [=290

llogn. u gama
Sign. anj date

Nozzle

.
0.

i No,

MHb. N no
Qrig. inv.
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SemenovAU
Карандаш


HaumerobBa+ue

Obo3HaueHue Haumerobarue ()| u mapka lpumevy.
Mamepuana

Mark Description Y s Material grage | Remark
and description

D |lo3./Item

[lepecopogka
Baffle plate / 09r2¢

[lepecopogka
Baffle plate 09rzc

[lepecopogka
Baffle plate 09rzc

[lepezopogka
Baffle plate 09r2¢

[lnacmuHa
Plate 09r2¢

Cmaxka
Tension strap 12X18H10T
KpOoHWmeUH
Bracket o9rzc
KpoHwmeUH
Bracket o9rzc
KpoHwmeUH
Bracket o9rac
KpoHwmeUH
Bracket o9rac
KpoHwmeUH

Bracket 09/2¢

llogn. u gama
Sign. andq date

QY60
No.

NHB. N
Copy. inv.

[loska

Flange

Yeonok 50x50x6 09/ 2C
Angle

b3am. uHb. N
Repl._inv. No.

[loska

Flange

Yeonok 50x50x6 09/ 2C
Angle

llogn. u gama
Sign. anj date

.
0.

i No,

MHb. N no
Qrig. inv.
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HaumerobBa+ue

Obo3HaueHue Haumerobarue ()| u mapka lpumevy.
Mamepuana

Mark Description Y s Material grage | Remark
and description

~ |lo3./Item

AHmusaBuxpumeb

Vortex breaker J 09/2¢

AHmusaBuxpumeb

Vortex breaker 09/2¢

Kopob kanaeynobumeng

Demister casing o09rz¢

Obeyvaiika
Shell

Kpbiwka

Cover

Obeyatika
Shell
KpoHwmeUH
Bracket
Ckoba
Clamping iron
Praka
Handle

llogn. u gama
Sign. andq date

QY60
No.

NHB. N
Copy. inv.

[lnacmuHa neppopupobarHas
Perforated plate 08X17H13M2T
[lonoca ynopHas

Stop strip o9r2c
[lonoca npuxumHas

Hold—down strip 09/2¢

b3am. uHb. N
Repl._inv. No.

llogn. u gama
Sign. anj date

.
0.

i No,

MHb. N no
Qrig. inv.
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1 Hasznauenue

1.1 Annapam npeonaznauen pasoenenus napo8OOIHOU CMeECU.

2 Onucanue u mexHuueckas XapaKmepucmuxa
2.1 Annapam npedcmasnsem cooou 20pU30HMATbHBIU YUTUHOPUYECKULL COCYO C dLIUNmude-

CKUMU OHUWAMU, YCMAHOBIEHHbIU HA Ce0108bIX ONOPAX.

2.2 Jlagnenue, MIla (kec/cm?):

pacyemHoe eHympenHee 7,0 (71,4)
pacuemnoe Hapys’HCHoe 0,098 (1,0) npu 20°C
pabouee nympeHHee u3DbIMoUHoe 5,85 (59,7)

paboyee MaKkCumMaibHO OONYCMUMOe ne evuue 71,0 (71,4)

2.3 Temnepamypa, °C:

pacuemuas 287
pabouas 275
2.4 Cpeoa:

83pbIBOOE30NACHAS, NOANCAPOOE30NACHAs, He B8bl3bleaen KOPPO3UOHHOE DPACMPEeCKUSaHue,
He 8bl3bl8AECH MENCKPUCAIUMHYIO KOPPO3UIO.

Knacc onacnocmu no F'OCT 12.1.007-76 —;

l'azosasn (naposas) ¢paza — nap nacviyennsiti, H20 - 100%.

JKuokas ¢paza — komnosas sooa, H20 - 100%.

J
g .
3 2.5 OcHoeHoll mamepuan annapama.
N
m - Cmanv 0912C-12 I'OCT 5520-79.
N
2.6 Ilpubaska na xopposuio 2 mm.
. 2.7 Cpox cayacovr — 20 nem.
55
3 2.8 Pacuemmoe 4ucio yukios Hazpyicenuss 3a 6ecb nepuod sxcniyamayuu, He 6oee 1000.
M
g
N
)
S
=
3
Qq
IS
£
S
N
<
lg~)
= 16017-43/6-K06.001113
Hsm. | Jlucm Ne ooxym. Ioon. \fama
] Paspab. labarnos Jlum. Jlucm JIucmos
N o o
S | pos. Tlonoe A. 2-o1i napoeoii bapaban T ] 1 >
N
S V-162
gl | H xonump Tpysoesa Tosicnumenvhas 3anucka (FE8) TMInporasoouncTka
s Yme. Hnvuues
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0bo3HayeHue HaumeHobaHue
Mark Description

Kos—6o mucmob
No. of sheets

-~

JlokymeHmayus _obwasg

B6HoBb pazpabomaHHas

Documentation General
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General arrangement drawing #1044 A3 A1
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[logn. u gama
Sign. andq date
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AHb. N gyon.
Copy. _inv._No.
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No
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bsam. uHb. N
Repl._inv. No.
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Sign. andg date
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i o,
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Iloon. u dama

Uns. Ne 0vou.

4

Bzay. uns.

Iloon. u dama

Uns. Ne noos.

1 Service

1.1 Separation of steam&water mixture.

2 Description and Technical Characteristics

2.1 The equipment item is horizontal cylindrical vessel with elliptic heads, it is saddle-

supported.

2.2 Pressure, MPa (kgf/cm?):

design internal

design external

working internal gauge
working maximum allowable

2.3 Temperature, °C:

design
working

2.4 Fluid:

inexplosive,

non-fire

hazardous,

7,0 (71,4)

0,098 (1,0) npu 20°C
5,85 (59,7)

not above than 7,0 (71,4)

287
275

does not cause corrosion  cracking,

it does not provoke intercrystalline corrosion.
Class of harmful substances as per GOST 12.1.007-76 —;

Gaseous phase - saturated steam, H>0 - 100%.

Liquid phase - boiler water, H>0 - 100%.

2.5 Main material:

- Steel 097/ 2C-12 GOST 5520-79.
2.6 Corrosion allowance 2 mm.

2.7 Equipment life time — 20 years.

2.8 Design load cycle number during service-life 1000.

3.

Jlucm

No Qokym.

Iloon.

Jlama

Jlucm

16017-43/6-K06.001113 )

Dopmam A4
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1. O6Gwme nonoxeHus
PacueTt Ha NPoOYHOCTb BbiNosIHEH Ha DBM no nporpamme «lMaccat 2.10>», pa3paboTaHHOMU
000 HTMN «Tpy6onposoa>.

[aHHbINA pacyeT paccMaTpuBaTb COBMECTHO € yeptexoM 16017-43/6-K06.001BO.

2. AcxogHble gaHHblIe Ans pacyeTa

Pabouas cpena KOTJIOBas BOJa
K 3anonmuenus ammapara 0,82
[TnoTHOCTE *XHaKOCTH/Ta3a | 953 KI/Ky0.M
Bun ucneiranuii I'mapoucneiTanus
JlaBrieHue ucnbITaHUN 11,7 MIla
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3. [OHuULWe annunTuyeckoe

MUcxopoHble gaHHble

Marepuan: 0912C Gr.I'OCT 19281
Buytp. muamerp, D: 1900 mMm
TommuHa CTEHKH THUIIA, S1: 60 MM

[IpnbaBka 111 KOMIEHCAIMK KOPPO3UH U OPO3HH, C1. 2 MM

IIpubaBka a1 KOMIEHCAITMN MUHYCOBOTO JIOITyCKa, ¢2: 1,3 MM

IIpubaBka TexHONIOTHIECKAS, C3: 0 MM
CymMapHas nprdaBKa K TOJIIHHE CTEHKH, C: 3,3 MM
Bricora gunma, H: 475 mm
Jmaa otbopTOBKH, hi! 100 mm

Pacyém e paboyux ycrnosusix (BHympeHHee OasrneHue)
YciaoBus HArpyKeHus:

©
Ma Pacuérnast remneparypa, T: 287 °C
M Pacu€rHoe BHyTpeHHee U30bITOYHOE AaBieHue, p: 7,009  MIlla
8 Pac4éTt Ha npo4yHocTb U yctonuuBocTb no FOCT P 52857.2-2007

Jlonyckaemule nanpasicenus:

JHomyckaemsie HanpspxeHus it Mateprana 091 2C Gr.'OCT 19281 npu temneparype T = 287 °C (pabouue ycioBus):
= [c]= 136,5 MIla
M Mopyns npononsHoit ynpyroctu aist marepuana 0912C Gr.I'OCT 19281 npu temneparype T = 287 °C :
2 E= 1,723-10° MIla
m PacuérHas ToMIIMHA CTEHKU ¢ y4ETOM NPHOABOK :

+ p-R +c =(7,009*1900) / (2 * 136,5* 1 — 0.5 * 7,009) + 33 = 52,72

g L= —————+¢ =(7,009* *1365*1-05*7, +33 =52,
o b 2] e-05p MM
g 52,72 mm <60 MM
S
< 3axntoueHue: YcejaoBue paboTocnoco0HOCTH BbINOJIHEHO
% Jomyckaemoe 1aBieHHE :

4 [c] g (5 -0
= ——————— =2*136,5*1*(60-3,3)/ (1900 +0.5* (60 -3,3)) = 8,027 MII

(r] F+05 (5,-0) ( )/ (1900 +0.5* ( ) =8,0 a
g 8,027 MIla > 7,009 MIla
I 3axmoueHue: Y cJ0BHe NPOYHOCTH BBINOJTHEHO
S
[
=}
o
=
S
o
<
2 Jluem
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Pacyém e pabo4yux ycrnosusix (HapyxHoe dasneHue)
YciaoBust Harpy:KeHus:

Pacuérnas temniepatypa, T: 20 °C

PacuérHoe HapyxHOe m30bITOUHOE AaBneHue, p: 0,09800  MIla

PacyéTt Ha npo4HocTb n yctonumBocTtb no NOCT P 52857.2-2007

Honycxkaemole nanpayxcenus:

JHomyckaemsre HanpspkeHus 1 Matepuana 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (paboune yciaoBus):
[6]%°= 183 MIla

Monyns npononsHoit ynpyroctu qng matepuana 0912C Gr.'OCT 19281 npu temnepatype T = 20 °C :

E20= 1,99-10° MIla

Pacuérnas TommuHa cTeHKH ¢ ya€ToM nprbaBok (mpu gaeiernu p = 0,09800 Mlla):

Ky R
161

By P 1.2-p- R} =max{0846 * 1900/ 161 * (24 * 009800 / (10 1,99-10°)%; 1.2 * =
- E 2] 0,09800 * 1900 / (2 * 183)} + 3,3 6.732 Mu

m“_H. + ¢ = max

6,732 Mm < 60 MM
3akroueHue: Y cejaoBue paboTocnoco0HOCTH BINOJHEHO
JlomyckaeMoe Hapy>KHOE JaBJICHUE U3 YCIOBHSI YCTONYUBOCTH :

2
26 10 °E [100(s; - )
fiy E, R

=26*10°*1,99-10° /2,4 * (100 * (60 — 3,3) / (0,846 * 1900) )* = 26,82 MIla

[blg =

[rln

=10,76 / (1 + (10,76 / 26,82)%)"? = 9,988 MIla

9,988 MIla > 0,09800 MIla
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

Pacyém e ycnosusix ucrisimaHut (l'udpoucribimaHusi)
YciaoBus Harpyk€¢Hus 1pu UCIbITAHUAX:

Pacuérnas tremneparypa, T: 20 °C

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 11,72 MIlla

PacyéT Ha npoyHoCcTb U yctonumBocTb no NOCT P 52857.2-2007

Jlonyckaemule nanpasicenus:
Jomyckaemsle HanpspkeHust 11 Matepuana 0912C Gr.'OCT 19281 npu temneparype T = 20 °C (yciaoBus ruapouc-
MBITAHUN):

[6]1%°= n* Rezo /Ny = 1*280/1,1= 2545 MIla
Monyns npogonsHo# ynpyroctu A marepuana 091 2C Gr.'OCT 19281 npu temneparype T =20 °C :
E?°= 1,99-10° MIla
Pacu€rHas TonmmmHa CTeHKU ¢ y4ETOM MPHOABOK :
+ p R + (11,72*1900) / (2* 254,5* 1 -0.5*11,72) + 3,3 = 47,55

a r=E—— 4+ = , * * 5*1-05* , 3 = ,

b I[ole-05p .
47,55 mm < 60 MM

3akrodeHre: Y cJoBUe paboToOCNOCOOHOCTH BbITIOJIHEHO
Jonyckaemoe naBiaeHUe :

2[5 (51— 0)
= =2*2545*1*(60-3,3)/(1900 +0.5* (60 —3,3)) = ,
(p] R+05(5,-0) ( )/ (1900 +0.5 * ( ) =14,97 MIla
14,97 MIla > 11,72 MIla
3akioueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

Jluem
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4. ObGevanka umnuHapuyeckas

L -
UcxogHble AaHHbIe
Martepuai: 09I2C Gr.I'OCT 19281
Baytp. muamerp, D: 1900 mm
TommuHa CTEHKH, S: 60 MM

[TpnbaBka 111 KOMIEHCAIMK KOPPO3UH U OPO3HH, C1. 2 MM

IIpubaBka a1 KOMICHCAITMH MUHYCOBOTO JIOITyCKa, ¢2. 1,3 MM

IIpubaBka TexXHONIOTHYIECKAS, C3: 0 MM
CymMma pr0aBoK K pacyETHOM TONIIUHE CTCHKH, C: 3,3 MM
JlnmuHa obevaiiku, L: 8300 MM

Pacuyém e paboyux ycrnosusix (BHympeHHee OasrneHue)
YciaoBus HArpyKeHus:

Pacuérnast remneparypa, T: 287 °C

[
Ma Pacu€rHoe BHyTpeHHee u30bITOYHOE AaBneHue, p: 7,009 MIla
M PacuérHplii n3rubarommi MoMeHT, M: 2,386:10° Hwm
(s}
=2 PacuérHoe nonepeunoe ycwiue, Q: 1,878:10° H
PacuérHoe oceBoe pacTsaruBatomiee ycuime, F: 6,497-10* H
PacuéTt Ha npo4yHocTb U yctonunBocTb no FOCT P 52857.2-2007
m JHomyckaemsie HanpspxkeHus st Mateprana 091 2C Gr.'OCT 19281 npu temneparype T = 287 °C (pabouue ycnoBus):
M [c]= 136,5 MIla
" Monyns npogonsHo# ynpyroctu 1 Marepuana 091 2C Gr.I'OCT 19281 npu temneparype T = 287 °C :
= E= 1,723-10° MIla
PacuérHast TONIMHA CTCHKH C YIETOM [IPHOABOK:
. p-D
e fptC= ——_————+¢ =(7,009*1900)/(2*136,5* 1-7,009) + 3,3 =53,37 Mmm
S 2 [c] gy -p
w HormyckaeMoe JaBICHHE :
34
(p]= 2ol (79 2%1365%1* (60 —3,3)/ (1900 + 60 -3,3) =
P Dt(s-0) = 2%136,5*1* (60-3,3)/ (1900 + 60-33) =7,911 MIla
e 7,911 MIla > 7,009 MIla
3 3akmoueHne: Y cJ0BHE MPOYHOCTH BHIMOJTHEHO
M Obeuaiika, HAZPYHCEHHAA 0CEBLIM PACMALUGAIOWUM ycuauem (n. 5.3.3)
M JomyckaeMoe 0ceBOe PacTATUBAIOIIECE YCHIIUE
[Fl=n-(D+4s-c)-(s-c)-[5] @r = 3142* (1900 + 60 - 3,3)* (60 - 3,3) *136,5* 1 =4,758-10" H
S
o
<
2 Jluem
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JonyckaeMblit U3ru0aronii MOMEHT :

bl
I |y 226407/ (1+ (226107/6,7110° ) = 2,250-107 H u

1+
[1]g

Pacuérnas nnuHa s pacuéra oT IEUCTBUS AaBICHUS:
I, = 8817 Mm
JonyckaeMoe mnonepeyHoe yCUIINE :

[Qln
Q] o 1155407/ (1+ (1L155107/ 102210° )2 = 1,148-10" H
Qe

Obeuaiika, pabomarouias noo coO8MeCmMHbIM Oelicmeuem Hazpy3ok (n. 5.3.7)
O@OJNWEAQ“ @N@OHNHOENM 10 COBMECTHBIM hOMOHWSGZ Hapy>KHOT'O JaBJICHUS, OCCBOT'0O C)KMMAIOLICTO YCUIINA, n3ruda-
IOIIETO MOMCHTA U MONEPEYHOT0 YCUIINA.

o F I
IIpoBepka ycioBusl yCTOMYHUBOCTH: PLELM L] <

(el [F1 @] L[2]

2
F I
LA 2 =0/0+0/0+238610°/2,259-107 + (1,878:10°/ 1,148-10" )* = 0,01083 < 1

(p] [F] [M] \[2]
3akroueHue: Y cJ0BUe YCTOHYUBOCTH BHINOJIHEHO
O6euaiika, paboTaro1as 1Mo COBMECTHBIM JIEHCTBUEM BHYTPEHHETO JIaBIEHUs], OCEBOTO PACTITUBAIOIIETO YCHIIUS U
M3ru0aroIero MOMeHTa.

n-D?
F+p-
IIpoBepka ycioBUs IPOYHOCTHU: 4 M
[F] (Mg

S Fip — D’
g .
° Py + M = (649710* +7,009 * 3,142 * 19002/ 4) / 4,758-10 + 2,386-10°/ 2,26-10" = 0,4297 < 1
m (F] (M I,
= 3akiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

[ pacuéra o0eyaiiku OT AeMCTBUSA CeJI0OBbIX OMOP:

JonmyckaeMoe Hapy>KHOE JaBJI€HUE U3 YCIOBUS IPOUYHOCTH :
=
S 2-[o](s-¢
> 0l = bl = 2*136,5* (60 - 3,3)/ (1900 + 60 - 3,3) =7,911 MIla
o D+iz—c)
=
S [e]

B
= [p] = x
= 7,911/ (1 + (7,911 /4,951)%)Y? =4,197 MIla
¢
M Honyckaemoe HapyxHoe naBienue: [p] = 4,197 Mlla
s Obeuaiika, HAZPYHCEHHAA 0CEBBIM CoHcumarouwum ycuauem (n. 2.3.4)
@ HHOHJ\ONNQSOO 0CCBOC CKMMAIOMIECEC YCUITUC :
I3
[Fl- ——=
g N (Fl = 4,758:107/ (1 + (4,758-107 / 1,236-10° )32 =4,754-10" H
o
° (Flm
m JlommyckaeMbIii U3TrHOAFOIINH MOMECHT :
= .
(] = :EH?_HH“E%Q.___ = min{2,26-107, 2,259-10" } =2,259-107 H m
S
o
<
2 Jluem
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\HOE%ONNOZOO NONEepeYHOC YCUIIUC :

[Q]=

[Q]n
[ : = 1,155-107/ (1 + (1,155-107/1,05-108 )2 = 1,148-10" H
Qe

+

Pacuérnas remneparypa, T:

Pacyém e paboyux ycrosusix (HapyxHoe dasrneHue)
YcaoBusi HArpyKeHus:

20 °C

Pacuérroe Hapyx)HOe m30bITOouHOE Hapnenue, p: 0,09800 MIla

Pacuérnelii n3rubaromuii MOMeHT, M:

Pacuérroe nonepeunoe ycuiue, Q:

2,32:10° Hwm
1,852-10° H

PacuérHoe oceBoe pactsaruBaromiee ycmwine, F: 5,565-10* H

Pac4éTt Ha npo4yHocTb 1 yctonuuBocTb no FOCT P 52857.2-2007
Jomyckaemsre HanpspkeHus it Mateprana 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (paboune yciaoBus):

[6]%°= 183 MIla

Mopyns npononsHo#t ynpyroctu nist marepuana 0912C Gr.'OCT 19281 npu temneparype T =20 °C :
E20= 1,99-10° MIla

PacuérHas qumHa [UTs pacyéTa OT AeHCTBHS JaBICHUS:
I, = 8817 Mm
PacuérHast TONIMHA CTCHKH C YIETOM IPHOABOK :

s +c=rtnaxdl.06-

P

107% D

B

B

I=ED

944 p.D| =max{1.06*10%*1900/1*(0,09800/ (10°* 1,99:10°) *
= 8817 / 1900)°4; 1.2 * 0,09800 * 1900 / (2 * 183 — 0,09800)}

]

2-lol-p| +33

HHOE%OHANQSOO HApYy>XXHOC J1aBJICHUC U3 yCIOBUA %OHOW@SWOOHS .

[nl.

H_.m_..m“_.

2.08-107°F .W.ﬁ% (5- )

P

- vm.m

Jlommyckaemoe Hapy>KHOE IaBJICHUE U3 YCIOBHS IIPOYHOCTH :

(Plx =

4[] (s-c)
D+i(s-1)

5,033 MIla > 0,09800 MIIa
3aknroueHue: Y cJa0BHe NMPOYHOCTH U v\nﬂ,ﬁ—.\md:wcn‘ﬂ-\— BbBIINIOJIHEHO

Obeuaiika, HAZPYHCEHHAA 0CEBLIM PACMALUBAIOWUM ycuauem (n. 5.3.3)
HHOE%OHANOZOO 0CCBOC PACTATUBAIOIICC YCUIINC :

[Fl=n-(D+s-c)-(s-c)-[o] g

JlomyckaeMblil U3ruOaroNuii MOMEHT :

e)-

[ ]

]y

1+
[n]g

= 2*183*(60-3,3)/ (1900 + 60-3,3) =10,61 MIIa

= 3,142* (1900 + 60 — 3,3) * (60 - 3,3) * 183 * 1 =6,378-10" H

= 3,03107/ (1 + (3,03-107 / 7,749-10° )»*? = 3,027-10" Hm

JlomyckaeMoe TIOTIEpeYHOe YCHIIHE :

Qg
[Q]n S 1,548107 / (1 + (1,548-107/ 1,181-10° )32 =1,535-10" H
Qe

Obeuaiika, padomaiouias noO cOBMECHHBIM Oelicmeuem Hazpy3ok (n. 5.3.7)

Obeuaiika, paboTaromas o4 COBMECTHBIM JIeHICTBHEM HApYKXHOTO JTABJICHUS, OCEBOTO CKMMAIOIIETO YCHIIHS, H3rnda-
OIIIETO MOMEHTA U MOTIEPEYHOTO yCHIIHS.

2.08 * 10° * 1,99-10° * 1900 / (2,4 * 1 * 8817) * (100 * (60 — 3,3) / 1900

14,46 mm

=5,718 MIla

N3m.

Jlucm
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2
o F I
IIpoBepka ycioBus yCTOMYUBOCTH: S P ﬁmw £1

(el [F1 @] L[2]

p F M h Q %
—+—+——+| — | =0,09800/5,033+0/0 +2,32:10°/ 3,027-107 + (1,852:10°/ 1,535-10" )* = 0,02728 < 1
(p] [F1 [M] \[2]

3aknroueHue: Y cJI0BHe %n,—)cm\m.—:wcni: BbBIIIOJIHCHO
Omommmwm“ _ummo,_,mmoEmm 101 COBMCCTHBIM EOQOHWS@Z BHYTPCHHETO AaBJICHUA, OCEBOI'0 paCTATUBAIOLICTO YCUIINA U
SwﬁsmmmoE@Ho MOMCHTA.

n-D°
_ F+p: M
[IpoBepka yciioBHUsl TPOYHOCTH: 4 <10
[F] (]
F+ n-D’
P 4 + I =(5,565-10* +0 * 3,142 * 19002/ 4) / 6,378-10" + 2,32:10°/ 3,03-10" = 0,008529 <1
[F] [ ]

3axiroueHue: Y cJ10BUe NPOYHOCTH BbINOJIHEHO
Jisi pacuéra odeyailku OT JeiicTBHSI CeAJTOBBIX ONOP:

[Pla

I ?iu u52:?apm:md%sum_owwz:m
(rle

Honyckaemoe HapyxHoe naBienue: [p] = 5,033 Mlla
Oobeuaiika, HaAzpyHCeHHAA 0CEBHIM CoHcumarouwium ycuauem (n. 2.3.4)
HHOE%OHANQSOO 0CCBOC C)KMMAroIIEe yCUIINC :

[Fln

2

| Fl = 6,378:107/ (1 + (6,378:10/ 1,42810°))** =6,372:107 H
©
Ma [Flm
M JlommyckaeMblii U3ruOaromnii MOMEHT :
(s} .
= [84] = min Mg, Myer } = minga.03107, 302700} =3,027-107 H m
Jomnyckaemoe IoIepedHoe yCHUiHe :
Q]
s Q)= ——=—
= . ﬁﬂnw = 1,548107/ (1 + (1,548-107/1,21310° ))*2 =1 536-107 H
= [Qle
2
AN
e_. Pacyém e ycrnosusix ucrieimaHut (l'udpoucribimaHusi)
S Yci10BusI HATPYKEHHUS NIPH HCNIBITAHUAX:
m PacuérHast remneparypa, T: 20 °C
PacuyérHoe BHYTpeHHEE H30BITOYHOE TaBICHUE (C YIETOM MHMIAPOCTaTHUECKOro), p: 11,72 MIla
PacuéTHpll n3rubarommui MOMeHT, M: 2,132:10° Hwm
m Pacuérnoe nonepeunoe ycunue, Q: 2,016-10° H
M PacuérHoe oceBoe pacrarusatouiee ycunue, F: OH
S Pac4éTt Ha npo4yHocTb U yctonuuBocTb no FOCT P 52857.2-2007
= Jonyckaemsble Hanpspxenust 11 Marepuana 0912C Gr.'OCT 19281 mpu remnepatype T = 20 °C (ycnoBus ruzmpomuc-
MBITAHHUN):
. [6]°= M* Rezo / Nt = 1*280/11= 254,5 MIla
S
e
2 Tlucm
m 16017-43/6-K06.001PP 9
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Monyns npogonsHoit ynpyroctu jig marepuana 0912C Gr.'OCT 19281 npu temneparype T = 20 °C :

E?0= 1,99-10° MIla
PacuéTHas TOIIMHA CTEHKHU C YYETOM TIPHOABOK:

D
sp o= S S (11,72*1900) / (2 * 2545 * 1 - 11,72) + 3.3 =48,07 MM
ol gp-p
Jomyckaemoe qaBiIcHHUE :
ﬁulm.ﬁﬂu.ﬂu.mmlnu . o )
P Dr(s- g = 2*2545*1* (60 —3,3)/ (1900 + 60 —3,3) =14,75 MIla

14,75 MlIla > 11,72 MIla
3axito4eHre: Y cJIOBHe NPOYHOCTH BbINOJTHEHO
JonyckaeMblit H3rubaronii MOMEHT :

]
?in L. 4214107/ (1 + (4,214107/1,033-10°))¥> = 4,211-10" Hwm

1+
[1]g

Pacuérnas nnunHa ang pacyéra ot JeHCTBUS 1aBJICHHUS:
I, = 8817 Mm
Jomyckaemoe MonepeyHoe yCHiIHe :

Qg
[Qln . 2,154-107/ (1 + (2,154-107 / 1,574-10° )¥* = 2,134-10" H
Qe

Obeuaiika, padomaiouias noO cOBMECHHBIM Oelicmeuem Hazpy3ok (n. 5.3.7)

Obeuaiixa, paboTaromas moJ COBMECTHBIM JICHCTBHEM HapYKHOTO JaBJICHHUS, OCEBOTO CXKUMAIOIIETO YCHUITHs, n3ruda-

IOIETO MOMEHTA U IMONIEPEYHOTO YCUIIUA.

2
o F I
IIpoBepka ycioBusl yCTOMYHUBOCTH: B P S

(e] [F] 1] \[2]

2
F I
LA 2 =0/0+0/0+213210°/4,211-107 + (2,016-10°/ 2,134-10" )* = 0,005154 < 1

(el [F1 [M] A[Q]

3akrodeHue: Y cJ0BUe YCTOHYUBOCTH BHINOJIHEHO
Obeuaiika, HazpysnceHHas 0cesvim pacmazusaruium ycuauem (n. 5.3.3)
HHOE%OHANOZOO 0CCBOC pACTATUBAIOIICC YCUIINC :

[Fl=n-(D+s-c)-(s-ci-[F] @7 = 3142% (1900 + 60 -3,3) * (60-3,3) *2545* 1 =8,872-107 H

O6eualiika, paboTaro1as 1Mo COBMECTHBIM JIEHCTBUEM BHYTPEHHETO JIaBIEHUS, OCEBOTO PACTITUBAIOIIETO YCHIUS U
M3rudaroIero MOMeHTa.

n-D?
F+p-
[TpoBepka yciioBHUSI TPOYHOCTH: 4 . M g
[F] (W]
F+ nD?
F + M =0 +11,72 %3142 % 19007/ 4) / 8,872:107 +2,132:10°/ 4,214-10" = 0,3796 < 1
(F] (M I,

3akiroueHue: Y cjJ0BUe NPOYHOCTH BbINOJHEHO

Jist pacyéra o0eyaiiKi OT J1eiiCTBHUS CeAJI0BBIX OIOP:
JonyckaeMoe Hapy>KHOE JaBJ€HUE U3 YCIOBUS IPOYHOCTH :

2[5](s-9)

P

= 2*2545*(60-3,3)/ (1900 + 60 — 3,3) =14,75 MIla

16017-43/6-K06.001PP
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H+ ?u”_u % uE_a::Eim:_%a%\w um_ﬁwzﬂ_m
(Ple

Homyckaemoe HapyxHoe faBienue: [p] = 6,773 Mlla

Obeuaiika, HAZPYHCEHHAA 0CEBBIM CoHcumarouwum ycuauem (n. 2.3.4)
HHOHJ\OHANQSOO OCEBOEC COKNUMAIOIIEE YCUITUE :

(Flg

2

(Flg = 8,872:107/ (1 + (8,872-107/1,903-10° )2 =8,862-10" H

[Flm

JonyckaeMblit H3ru0aronii MOMEHT :

[84] = min {Mrp, Myer} = minga214107, 421100} =4,211-10 H m
HHOHJ\ONNQSOO TIOTIEPEIHOEC YCHIIHE :

Q]
[Q]n S 2,154-107/ (1 + (2,154-107/ 1,617-10° )¥* = 2,135-10" H
Qe

N3m.

Jlucm | Ne Qokym. Moon. |Hama
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5. ok M1
MUcxoaHble AaHHbIe
DIeMeHT: JIIOK M1 (M1)
VYcnoBHoe o0o3HaueHue (MeTka) M1
DJNeMeHT, HeCYIIHHI ITyIep: JlHu1e 31munTuyecKoe
Tun snemenTa, Hecynero wrynep: JHUIIE SJUITUIITHYECKOE

Tun wrynepa: [poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMeHTa: 0912C Gr.I'OCT 19281
TonmmHa CTEHKH HECYILETO JIEMEHTA, S: 60 MM

CymMma prbaBoOK K CTEHKE HECYIIIETro 3JIEMEHTa, C: 3,3 MM

Marepuan mryuepa: 0912C Gr.'OCT 19281
BHuyTpenHnuii quamerp wrynepa, d: 600 MM

TonmuHa CTEHKH WTyUepa, si: 55 MM

CymMma npru0aBoOK K TOJIIUHE CTCHKH IITYyIepa (BKIH0Yas KOPPO3HIO), Cs: 2 M

Jluna mryriepa, i 230 mm

¥’ 7

[

Al

Cwmemenue mrynepa, Ru: 0 MM
Yron noBopora mrynepa, J: 0°

JiHa BHYTp. 4acTy mwryuepa, la: 0 mm
IIpubaBka Ha KOPPO3HIO, Cs1: 2 MM

MuHUMaIBHBIN pa3Mep CBapHOTo mBa, A: 55 MM

Pacyém e paboyux ycriosusix
YciaoBus Harpy:KeHus:

Pacuérnas temnepatypa, T: 287 °C
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PacuérHoe BHyTpeHHEe n30bITOUHOE masienue, p: 7,003 Mlla

PacuéT ykpenneHus orsepctusa no F'OCT P 52857.3-2007

Csoiicmea mamepuana rniemenma, Hecyuiezo uimyuep
Homnyckaembie Hanpspkenus i Matepuana 091 2C Gr.I'OCT 19281 npu tremneparype T = 287 °C (paboune ycnoBusi):

[c]= 136,5 MIla

Momyns IpooIbpHOH yIpyrocTH mpu Temreparype 287 °C :

E= 1,723-10° MIla

Ceoiicmea mamepuana wimyyepa

Honyckaembie Hanpspkenus i Matepuana 0912C Gr.I'OCT 19281 npu temneparype T = 287 °C (paboune ycnoBusi):

[c]i= 136,5 MIla

Monyns npofonbHOM ynpyrocty mpu temmneparype 287 °C :

Ei= 1,723:10° MIla

JlommyckaeMoe AaBieHHe AJs nMaTpyOka mrynepa :

_ 2ol s -
d+s +e,

22,02 MIla > 7,003 MIlIa

3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOIHYHUBOCTH BBINOJTHEHO
PacuérHeIit tuaMeTp oTBepcTHs (OCH IITYIIEpa COBNANAET C HOPMANIBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHSA):

[#]

= 2%1365*1* (55-2)/ (600 + 55 + 2) =22,02 MIla

dp =d+2-c. =600+2*2 =604 Mm

PacuéTHbIil TMaMeTp OAMHOYHOTO OTBEPCTHSI, HE TPEOYIOIIET0 YKPEIUICHNUS :

dy =2 TE gl p(s- ) =2%((60-33)/49,38-0.8)* (3800 * (60 - 3,3))"* = 323,4 MM
E
I

T_v _ 2K (- nu.n_u_._”_u”_
D +_”m| _u”_.d_H

Homyckaemoe gaBnenue [p] = 7,27 MIla

7,27 MIla > 7,003 MIla

3akiroueHue: Y cja0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

[Tnomane, HEOOXoAUMAs IS YKPETUICHUS OTBEPCTHS :

W =2*2*(60-3,3)*1*136,5*0,9043 / [3800 + (60 — 3,3) * 0,9043] = 7,27 MIla

A =054, - dgp) 5, =05% (604 1857) %4938 = 1,033-10* w2
Pacnionaraemast romia/ib yKpeIieHus: OTBEpPCTHSL:

g =y .TH —Sp nL.HH +lap 53 2 +lg ._”mw -, - n&”_.Hw +1p .ﬁml Sp— L
=2236*(55-159-2)*1+0*0*0+0*(55-2-2)* 1 +464,2* (60-49,38 - 3,3)
=1,17-10* mm?

Ar=1,033-10* mm?<1,17-10* mm?

3akiroueHue: Y cJ10BUe MPOYHOCTH BHINOJTHEHO

Venosue npounoctu: Py =1

0,9634 < 1.0. YcroBue mpoOYHOCTH BBHITIOJTHEHO

Venosue npoudoctn: T £ 1

0 < 1.0. YcioBre IPOYHOCTH BBITOJIHEHO

Venosue npoynoctu: Ty, £1

0,005940 < 1.0. YciioBue MpOYHOCTH BBHITTOTHEHO

.u_nvﬁu_u.m.ﬁ_TﬁE

0,9693 < 1.0. YciioBHe MPOYHOCTH BBIIOJIHEHO

VYcaoBre MPOYHOCTH: MLk —_nvu_ +& _.u =

VYcnoBue nmpoyHocTH: o = Tr

21,92 MIla < 136,5 MIla. YcnoBue NpOYHOCTH BBIIIOJIHEHO

Jluem
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Pacuyém e ycrnosusix ucrisimaHul (F'udpoucreimaHusi)
YcaoBust HarpyKeHus P UCHBITAHUAX:

Pacuérnas temniepatypa, T: 20 °C

PacuérHoe BHYTpeHHee n30bITOUHOE naienue, p: 11,71 MIla

PacuéT ykpenneHusa otBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuiezo uimyuep

Jomyckaemsre HanpspkeHus st Matepraia 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (yciaoBust TuApOUC-

MIBITAHAN):

[6]°= N* Rejzo / Nt = 1*280/1,1= 254,5 MIla

Monyns npofonbHO ynpyroctu nmpu temneparype 20 °C :

E= 1,99-10° MIla

Ceoitcmea mamepuana wumyuepa

Jomyckaemsre HanpspkeHus 1yt Matepuaia 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (ycioBust THApOUC-

IBITAaHUN):

[6]%°1= N* Rezo / N7 = 1*280/1,1= 254,5 MIla

Mopayns npoiosibHOM ynpyroctu npu temnepatype 20 °C :

Ei= 1,99-10° MIla

Jomnyckaemoe aBiieHne Uil MaTpyOka mTynepa :

1= 4ol (e -c)
d+s +e,

41,07 MIla > 11,71 Mlla

3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOHYHUBOCTH BBINOJTHEHO
PacuérHblil TuamMeTp oTBEpCTHs (OCh IITYIIEpa COBIAAECT C HOPMAJbIO K TOBEPXHOCTH B IIEHTPE OTBEPCTHUSA):

[p = 2%2545%1*(55-2)/ (600 + 55 +2) =41,07 MIla

dy =d+2-c; =600+2*2 =604 Mm

Pacu€rHblil quamMeTp OIMHOYHOT'O OTBEPCTHS, HE TPEOYIOIETO YKPETJICHUS

dy=2-|Z2-08| D, (s-9) =2*(60-33)/4423-08)* (3800 * (60~ 33)) = 447,5 mm

Fp

W =2%2*(60-3,3)*1*254,5*0,9043 / [3800 + (60 — 3,3) * 0,9043] = 13,56 MIla

o], = 2K (s- 0 g [o]
Dm_ +_”m| nu.ﬂ

JHomyckaemoe gaBnernune [p] = 13,56 Mlla

13,56 MIIa > 11,71 MlIla

3axiroueHue: Y cJa0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINIOJIHEHO

[Tnomans, HeoOXomuMast I YKPEIUICHUS OTBEPCTHSA

Ay =050, - dp) 5, =05% (604 185,7) * 44,23 = 9251 mm?

Pacroniaraemast ioma e YKperieHus: OTBEPCTHSL:

Ay =1y .TH - Sp - nL.HH +lap o83 g2 +Hly ._”mw -, - n&”_.Hw +1g .ﬁml fp = nu
=2236*(55-14,23-2)*1+0*0*0+0*(55-2-2)* 1 +464,2* (60 44,23 - 3,3)
=1,446-10* mm?

Ar = 9251 mm? < 1,446-10* Mm?

3akioueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

Venosue npounoctu: Fp =1

0,8641 < 1.0. YcioBue MpOYHOCTH BBIIOJIHEHO

Venosue npounoctu: Ty %1

0 < 1.0. YcnoBue NpoYHOCTH BBINTOJIHEHO

Venosue npounoctu: Ty, £1
0,003319 < 1.0. YcioBre NPOYHOCTH BITIOTHEHO

Jluem
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YcnoBue MpOYHOCTH: —_nvm_ +3, _.u =
0,8674 < 1.0. YcioBue mpOYHOCTH BBHITIOJIHEHO

Ycnosue npoyHoctn: & £ Tr
36,48 Mlla < 254,5 MIla. YcnoBre IpOYHOCTH BHITIOTHEHO

.u_nvﬁu_u.m.ﬁ_TﬁE
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Pacuyém Ha npoyHocmb rno FOCT P 52857.4-2007 u F'OCT P 52857.2-2007

d

6. Kpbiwka nnockas M1

MUcxoaHble AaHHbIe
IMapameTpbl KPbIIKK:

Marepuan: 0912C Gr.I'OCT 19281
Tommmaa CTEHKH, S1. 80 MM
[IpubaBka 1151 KOMIICHCAITH KOPPO3HHU H SPO3HUH, C1 2 MM

IIpubaBka 11 KOMIEHCAIIMTE MUHYCOBOTO JIOITycKa, ¢2. 1,3 MM

IIpubaBka TexXHOIOTHIECKAS, C3: 0 MM

CymMma pr0aBoK K pacdETHOM TONIIUHE CTCHKH, C: 3,3 MM
TonmuHa B MecTe MPOKIAAKH, S 76 MM
TonmuHa BHE YIUIOTHEHUS, S3: 73 MM

Haumenpinii tuameTp Hapy»XHOH yToHeHHOW yacTh, D2: 768 MM

HapyxHblii quaMerp Kpbliky, Dy

ITapamerpsl ¢uianna:
Tun gnanna:

Hcnonuenue danmna:

885 mMm

IIpuBapHbIE BCTBIK

BocbMmurpanHuk

Huamerp 6ontoBol OKpyxHOCTH, Ds: 810 MM

Martepuan ¢ranma:
CMEKHBIN 3JIEMEHT:

ZNHO@SNCH CMEC)KHOI'O 3JICMECHTA:

09T'2C Gr.TOCT 19281
JIIOK_M1 (M1)
09T'2C Gr.TOCT 19281

TonmmHa CTEHKH CMEKHOTO IEMEHTA: 55 Mm
Buytpennuii nuamerp anma, D: 600 MM
Hapy»xusiii anametp ¢uanna, Dy 885 mm
Tommuaa dhnanma, h: 102 mm
Cymma npubaBox, c: 2 MM
JlmHa KOHMYECKOW YacTH BTYJIKY, 1: 90 MM
JlmMHa MUIHHIPWYECKON YacTH BTYJIKH, lc: 18 mm

TonumHa HUITHHIPUYECKOI YacTH BTYJIKH, Soi 29 MM

ToJnHa KOHUYECKON YaCTH BTYJIKH, S1: 59 Mm
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Pannyc nepexona, 1: 7 MM
MnuiasKu:

n

Martepuai: 30XMA
Hapyxusrii quametp, d: 36 Mm

Huametp npotoukw, dp: 30 MM

KomnnuectBo, n: 28

KoHnTponas 3aTskku: Her

IIpoxknanka:

Marepuai npoKiIaIKu: Kousb1ro ¢ oBan. mnu BocsMurp. ceuenueM u3 cranu 08X13 mo 'OCT 5632
Tommuna, hy: 5,729 Mm

Hapyxusbiii tuametp, Dyn: 693 MM
Hlupuna, by: 18 mm

Pacyém s UmQOLQX ycriosusx
YciaoBust HarpyKeHus:

PacuérHoe BHyTpeHHee n30bpITOUHOE naBienue, p: 7,003 Mlla
Ceoiicmea mamepuana 60nmoe (wnujex)

Temneparypa 6ontoB (mmnuiex), ts: 278,4 °C

Homunanbsnele nonyckaemble HanpspkeHus 11t Matepuana 30XMA npu temnepatype T =278,4 °C :

[c]e= 177 MIla

Monyns npomonsHO# ynpyroctu s Marepuana 30XMA npu temnepatype T =278,4 °C :

Es= 2,025-10° MIla

Koapduuument nuneitnoro pacmupenus it marepuana 30XMA npu temneparype T =278,4 °C :

og= 0,1284-10* °C

HomunaneHble fommyckaemble HanpspxeHus A Mmatepuana 30XMA npu temnepatype T =20 °C :

[6]%%= 230 MIla

Monaynb pojofibHOM yrpyrocTy st Matepuana 30XMA npu temnepatype T =20 °C :

E2= 2,18-:10° MIla

Jomnyckaembie Hanpsioxenns it matepuana 091 2C Gr.'OCT 19281 npu temnepatype T = 287 °C (paboure ycnoBusi):
[o]w= 136,5 MIla

Jonyckaembie Hanpspkenus g Matepuana 091 2C Gr.I'OCT 19281 npu temmneparype T = 20 °C (pabouue ycioBus):
[6]*w= 183 MIla

Ceoiicmea mamepuana ranya

Temneparypa ¢nanna (kossia), ty: 287 °C

Jonyckaembie Hanpspkenus g Matepuana 091 2C Gr.I'OCT 19281 npu temmneparype T = 287 °C (paboune ycnoBusi):
[c]4= 136,5 MIla

Monyns npogonsHo# ynpyroctu st Marepuaia 0912C Gr.'OCT 19281 npu temneparype T = 287 °C :

E¢= 1,723-10° MIla

Koaddumment muneitnoro pacmupenus mis marepuana 0912C Gr.'OCT 19281 npu temneparype T = 287 °C :

ag= 0,1303-10* °C

Jonyckaemsble Hanpspkenus 111 Marepuana 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (pabouue ycnoBus):

[6]%%= 183 MITa

Jluem
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Monyns npogonsHoil ynpyroctu qg marepuana 09I2C Gr.'OCT 19281 npu temnepatype T = 20 °C :

E2,= 1,99-105 MIla

Monyns npogonsHoit ynpyroctu jisa marepuana 0912C Gr.'OCT 19281 npu temneparype T = 20 °C :

E2,= 1,99-10° MIla

Pacuér 0e3 yuyera CTeCHEHHOCTH TeMIIePATYPHBIX AedopManuii
Pacuém bonmos(mnunex):

Jonyckaemble HanpspKEHUS U1 O0NTOB (IUITMIIEK) IPH 3aTSDKKE !

[o]r = EKy Ky Ko EMD = 12*1*1*1%230 =276 MIla

YcnoBre NpOYHOCTH TIPH 3aTSKKE:

n
Tg] = %m?ﬁ
6

m.“_._._”
Og = —— = 2872:10°/1,97910* = 145,1 MITa

fig
145,1 MIla < 276 MIla, YcaoBue NpOYHOCTH BbINMOJIHEHO
Jonyckaemble HanpspKEHUs U1 00ITOB (IITUIIEK) IPU pab0YHX yCIOBUSX:
[0 =K, Ky Ky [of, = 1%1%1%177 =177 Mlla

YcnoBue MPOYHOCTH B pabOYHX yCITOBHAX:

Pg
Tgp=— = |0
o= <bE
”_.UH_
Ogy = —— = 2,872:10°/197910° = 1451 MIla
...bpm

145,1 MIla < 177 Mlla, Ycji0BHe IPOYHOCTH BHINOJHEHO
YcnoBue MPOYHOCTH MPH 3ATKKE:
m___._._”

Tg] = %m?ﬁ
6

m.“_._._”
Og = —— = 2872:10°/1,97910* = 145,1 MITa
.},m

Pacuém omeemnozo gnanua:
VYcioBue cTaTHIecKOi MPOYHOCTH TPH 3aTsDKKE B cedeHnd Sy (1. 8.5.1):

M m| [_m M a0
max :QH +_uH..,_u _QH +_u.H._TW.H. .Tr
s :iﬂ +_uﬂ_.u _iH +_uﬁ: = max{|72,74 + 4513|; | 72,74 + 40,04} = 117,9 MITa

K .Tm__u = 1*2745 =274,5 MIla

117,9 MIla £ 274,5 MIla, YcjoBre NPOYHOCTH BHINOJHEHO
VYcnoBue CTaTHUECKO# MPOYHOCTH B PA00UUX YCIIOBHSX B CEUCHUH Si:

r P .,Tm_ +_uHH._ﬁ_uuur _T Er .Tr

P PllLe__P

[ e S 0 S
._qHu+_uw _“ _ max{|87,68 — 21,23 + 54,4|; |87,68 — 21,23 + 48,26;
P71 Imm I = 87,68 + 21,23}

P P Pl I=F P P
thax *TH I_H“_hnu. +_Hm_._u __H“_. I_H“_.._H__E +_H.H

Ky -[o], = 1*2047 =204,7 MIla

120,9 MIla < 204,7 MIla, YciaoBue NPOYHOCTH BHINOJHEHO
YcnoBue cTaTHUECKON MPOYHOCTH MPH 3aTSHKKE B ceueHuu So (1. 8.5.2):

o213 [

Hm.Ewﬁ_ = 1.3*549 = 713,7 MIla

72,74 MIla < 713,7 MIla, ¥Yc/i0BHe MPOYHOCTH BBIMOJTHEHO
YcnoBue CTaTHIecKoi MPOYHOCTH B pab0YHX YCIOBHUAX B CEYCHUH So:

120,9 MIla
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B

0308 toby, |07 of 2 -qWHLT 13 o]y

i i _ 87,68 + 46,95|; [0.3* 87,68 # 77,82[;|0.7* =
tha :um_ +oh _ T.m o ok _ Tq oh TH_ -k H_ = max]
0 =" lm 0= tmo 0= lmm ™ imo 87,68 + (46,95 - 77,82)|} 134,6 MIla

P P
max :_u_”_ oo

13-[ofy = 13%4095 =532,3 MIla

134,6 MIla < 532,3 MlIla, YcjoBu€e IPOYHOCTH BHITIOJTHEHO
VYcioBre CTaTUYECKOM MPOYHOCTH B pabOUMX YCIOBUSAX B CEUCHUH So:

mazx *TH_W__E Dwnﬁ __m _”_uu__HH

max :_uwu__s_“ Twu__qa__ = max{|77,82|; | 46,95]} = 77,82 MIla

k]

77,82 MIla < 136,5 MIla, Yc/ioBHe MPOYHOCTH BBIMOJIHEHO
YcnoBre cTaTUYECKONW MPOYHOCTHU TIPH 3aTHKKE JIJIs1 TAPEJIOK:

max {[o |, p¥ ek T2
max { %

Ky [ofy = 1+183 =183 MIla

_uﬁ__ = max{]45,13[; | 40,04]} = 45,13 MIla

B

45,13 MIla < 183 Mlla, ¥YcaoBHE IPOYHOCTH BHIMOJTHEHO
VYcoBue CTaTUYECKOM MPOYHOCTH B paOOUMX YCIOBHSX IS TAPEIIOK:

s ok | b2 < x el

|

54,4 MIla < 136,5 MIla, YcjaoBue NpoYHOCTH BHINOJIHEHO
Kécmrocmeo ¢hranya:
M\OH_OWSG BBIITOJIHCHUSA ) KCCTKOCTHU @bmmﬁow .

®<Ky [®] =1%0,3939=0,3939 °
YciaoBue :KECTKOCTH BBLINOJHEHO
Pac4yéT KpbIWKU Ha NPOYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

B

of __ = max{|54,4[; | 48,26} = 54,4 MIla

Temneparypa ¢uanna (konsua), ty: 287 °C

Ceoiicmea mamepuana KpoluiKu

Jomnyckaembie Hanpspkenus g Matepuana 091 2C Gr.'OCT 19281 npu temnepatype T = 287 °C (paboure ycnoBusi):
[c]w= 136,5 MIla

Mopayns npononsHoit ynpyroctu aist marepuana 09122C Gr.I'OCT 19281 npu temneparype T = 287 °C :

Ew= 1,723-10° MIla

Koapduuuent nuneitnoro pacmupenus it marepuana 0912C Gr.'OCT 19281 npu Temneparype T =287 °C :

o= 0,1303-10* °C

Jomyckaemsie HanpspkeHus i Mateprana 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (paboune yciaoBus):
[6]%°¢= 183 MIla

Mopyns npononsHoit ynpyroctu nist marepuana 09122C Gr.'OCT 19281 npu temnepatype T =20 °C :

E®= 1,99-10° MIla

NNREE& U KpouliiKu ¢ OONOJIHUM EIbHBIM KpaeebimM MOMEHMOM, HAZPYHCEHHblE U30bIMOYHBIM OABICHUEM
PaBHOAelCTBYIOIIAS AABIICHUS !

a-D w: 6
Qp=p — - 7,003 *3,142*675? /4 =2,506-10° H
Jonyckaemoe naBieHue :
2
[6]= _87% | o] K, =(180-33]/[1*04934*675])** 1365 * 1% 09953 = 7,206 MIla
Kj Kg Dy

7,206 MITa > 7,003 MIla

Jluem
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3axito4eHue: Y cJIOBHe NPOYHOCTH BbINOJTHEHO

NN:EEQ U KPblUKU, HAZCDYIHCEHHblE U30BIMOYHBIM 0ABICHUEM
Pacuérnas TOJIIMHA CTCHKHU C v\ﬂmﬂog Eﬁﬁ@m—wON .

1

4 =04934*1%675 *(7,003/[1*136,5*0,9953])"2 + 3,3 = 78,91 Mm
¢ [0] K,

m“_H. +_U"HAH_m .HAH_H_ .DH_ .
78,91 MM < 80 MM
WNEE&OESQN YciaoBue —.——UQ-.:.—OQ,H: BbBIIIOJIHEHO

PacuérHas TONIMKUHA KPBIIIKH B MECTE YIUIOTHEHHS ¢ YIETOM MPUGABOK :

04
- L+ =max{0,3578 * 2,257-10* *; 0.6 * 2,257-10%/ 675} + 3,3 = 57,05 mMm

Sqp + 0= hax Hﬂ;..__m.u
DnH_”.

57,05 MM <76 MM
3akiro4YcHUe: Y CJIOBHE MPOYHOCTH BBHITIOJTHEHO
PacuérHas TonmirHa BHE 30HBI YIUIOTHEHUS ¢ y4ETOM MPUOABOK :

' 0.6
mwm_ + ¢ = tax H.,mq . .uh_|.nw_ + o =max{0,1871 * 2,257-10*¥2; 0.6 * 2,257-10*/ 768} + 3,3 = 31,41 mm
2
31,41 MM £ 73 MM
3akiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

Pacuyém e ycrnosusix ucrnibimaruu (I'udpoucrnbimaHusi)
YcaoBus HarpyKeHusl nNpv HCNIBITAHUAX:

PacuétHoe BHyTpeHHee u30bITOUHOE AaBienue, p: 11,71 MIla
Ceoiicmea mamepuana 601moe (wnuex)

Temmeparypa 6onToB (mmimiek), ts: 20 °C
Homunanenele nonyckaemble HanpsoxeHust 11t Marepuana 30XMA npu temnepatype T =20 °C :

_”Q”_NomH 230 MIla
Mopayns nponosbHO# ynpyroctu 1 marepuana 30XMA npu temneparype T =20 °C :
E2%= 2,18:10° Mlla

S Koadpduument nureiiHoro pacmmpenus mist Mmatepuana 30XMA mpu temmeparype T =20 °C :
©
IS a®= 0,123-10* °C
s Jomyckaemsie HanpspkeHus it Mateprana 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (ycnoBus Tuapouc-
2 MIBITAHNHN ):
[61%°u= n*min( Rex / n7; Rt / Ng; Rmaont / Nt; Rpv,omome / Nu) = 1*min{280/1,1; 440/ 0; —/ — -/ -}= 254,5 MIla
Cesoiicmea mamepuana ranya
m Temneparypa ¢uanna (konsa), ty: 20 °C
° Jomyckaemsie HanpspkeHus st Mateprana 0912C Gr.'OCT 19281 npu tremnepatype T = 20 °C (yciaoBust THAPOUC-
= HBITAHHN):
[
< [61%°= m*min( Rest/ n7; Rt / Ng; Rmytomt / Nji; Rpzorome / Ny) = 1*min{280/1,1;440/0; -/ — -/ -}= 254,5 MIla
Mopyns npononsHoit ynpyroctu nist marepuana 0912C Gr.'OCT 19281 npu temneparype T =20 °C :
2 E?4= 1,99-10° MIla
Duun.o. Koadpduument nureiinoro pacmmpenus nust matepuana 0912C Gr.'OCT 19281 npu temnepatype T = 20 °C :
s a?%=0,116-10* °C
Q Monyns npogonsHoit ynpyroctu juig marepuana 0912C Gr.'OCT 19281 npu temneparype T = 20 °C :
E20,= 1,99-10° MIla
Pacuyér 0e3 yuera CTECHEeHHOCTH TeMIlepaTypHbIX Aedopmanuii
e Pacuém bonmos(mnunex):
S Jomnyckaemble HanpsDKEHUS U1 O0NTOB (IIITHIIEK) TPH 3aTSDKKE |
S
m [off = 8 Ky Ky Ky [0 = 12%135*1*1+230 =372,6 MIla
YcnoBue MpOYHOCTH TIPH 3aTIKKE:
M
Fg = % < _”_uu_m_
: g
S
o
<
2 Jluem
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m___._._”
Og = —— = 480410°/1,97910° = 242,7 MITa

fig
242,7 MIla < 372,6 MlIla, ¥Yc/ioBHe MPOYHOCTH BBIMOJIHEHO
Jomyckaemble HaNpspKEHUS U1 O0NTOB (IIITIEK) TIPH pabovHX YCIOBHAX:
[oF = Ko K Ko [o], = 1.35*1*1%230 =310,5 MIla

Ycnosue MMPOYHOCTHU B UNQOJSvA YCJIOBUSAX:

Pg
Ggn=—2= |0
o= skE
PP
Ty = ZE = 480410°/1,979:10° = 2427 MIla
&

6
2427 MIla < 310,5 MlIla, Ycji0BHEe MPOYHOCTH BbITIOJTHEHO
YcioBre IPOYHOCTH MPH 3aTSIKKE:

hi8
Fg = %m_”_uu_m_
g

m___._._”
Ogp = —— = 4804-10°/1,979:10° = 242,7 MIIa
fig
Pacuém omeemnozo ¢pranuya:
YcnoBue cTaTUUECKON MPOYHOCTH MIPH 3aTsDKKE B ceueHuH Si (1. 8.5.1):

max {3 +o | ¥ +ol sk oI
i :iﬂ +q5m._., _iH +Qﬁ_ﬁ = max{|121,7 + 7549]; | 121,7 + 66,97]} = 197,2 MIla

K .Tm__u = 1+*381,8 =381,8 MIla

197,2 MIla < 381,8 MIla, YcioBue NPOYHOCTH BHINOJIHEHO
YcnoBue cTaTH4eckoil MPOYHOCTH B pabOYMX YCIOBHUAX B CEUCHUH S1:

®©
Ma EmH:_uwl_uﬂE +Qw,_.u Twl_uwhﬁ +_um. uTm_ +_uwHHHHF _T Eq ._”_uu_z
>
< P__D rll-r__p rl l.p r _ max{|146,7 — 35,5 + 90,99|; |146,7 — 35,5 + 80,73|; |146,7 =
gl | el ok R ot bt eot | - Tt S~
Ky -[g], = 13818 =381,8 MIla
] 202,1 MIla < 381,8 MIla, ¥Yc/ioBHe MPOYHOCTH BBINOJHEHO
W VYcioBue CTaTHYeCKOl MPOYHOCTH TPH 3aTsDKKE B CEYCHHU So (T1. 8.5.2):
S) 20
= <13 sl
[
< 13-[c" = 137636 =992,7 MIla
121,7 MIla £ 992,7 MIla, YcjoBre NPOYHOCTH BHINOJHEHO
=1 VYcioBUe CTaTHIECKOI MPOYHOCTH B pa0OYHX YCIOBHAX B CEYCHUH So:
Wo. max :_uw qunﬁ 0.3 .Dm H_uwuu _.u __”_..w .Qw waﬁﬁ |_uw§¥_m 1.3 T?
S
3 * D u_ m + . * + . * =
+ hz.or4e |h7.-Pafr __ P _ max{|146,7 + 78,53|; [0.3 * 146,7 + 130,2]; 0.7
@ fmax _u_u * o _ T.m B 5 me _ T.q B = TEE = mo 146,7 + (78,53 — 130,2)[} 225,2 MIla
13 [ol, = 13*7636 =992,7 MIla
m 225,2 MIla £992,7 MlIla, ¥Yc/i0BHe MPOYHOCTH BBIMOJTHEHO
° YcnoBue CTaTHIecKoil MPOYHOCTH B pabOYHX YCIOBHUAX B CEYCHUH So:
: P . |F
Ww max *TEE | i __m _”_uu__HH
=
A __uwﬁ_ _“ _uwﬁH __ = max{|130,2]; | 78,53]} = 130,2 MIla
= 130,2 MIla < 254,5 MIla, YcjoBre NPOYHOCTH BHINOJHEHO
8
<
2 Jluem
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VYcinoBre cTaTuyecKoil MPOUYHOCTH MIPU 3aTSKKE SIS TAPEIIOK:
m| | m 20
max :_um_,_u.w __m Kr ._”_ie

ma { o

Kq-[off = 1%255 = 2545 MIla

_uﬂ__ = max{[75,49]; | 6697]} = 75,49 MIla

B

75,49 MIla < 254,5 MIla, Yc10BHe IPOYHOCTH BHINOJIHEHO
VYcnoBre CTaTHYECKOI POYHOCTH B PAOOUYHX YCIOBHUSX IS TAPEIIOK:

s o2 | b < K1 ol

x|

90,99 MIla < 254,5 MIla, ¥Yc/i0BHe MPOYHOCTH BBIMOJIHEHO

Kécmrxocmo ¢hranya:

YcmoBue BBITTOJTHEHHS KECTKOCTH %hmmnow .

®< Ky [®] =1,3%0,3939=0,5121°

YciaoBue :KECTKOCTH BBLINOJHEHO

Pac4éT KpbIWwKU Ha NPpOoYHOCTb U ycTonumBocTb no NOCT P 52857.2-2007

B

o __ = max{|90,99[; | 80,73]} = 90,99 MIla

Temneparypa ¢umanna (konsua), ty: 20 °C

Ceoiicmea mamepuana KpvluiKu

Jomyckaemsre HanpspkeHus i Mateprana 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (yciaoBust THAPOUC-
TIBITAHNHN )

[6]°4= M* Rerzo/ Ny = 1*280/1,1= 254,5 MIla

Mopayns npononsHo#l ynpyroctu nist marepuana 0912C Gr.'OCT 19281 npu temnepatype T =20 °C :

E20,= 1,99-10° MIla

Koadpduument nureiinoro pacmmpenus st matepuana 09T2C Gr.'OCT 19281 npu temnepatype T = 20 °C :
a?,= 0,116-10* °C

Jnuwa u KpotuwiKu ¢ 00nOJIHUMEIbHBIM KPAEEbIM MOMEHNOM, HAZPDYIHCEHHbBIE U3DbIMOYHBIM 0A6IEHUEM
PaBHoaeiicTBYIOIIAs AaBIICHUS :

,__ﬂ._u_m: 6
Qg uv.% = 11,71*3,142*6752/4 =4,192-10° H

JormyckaeMoe JaBICHHE :
2
[b]= L S P K, =(80-33]/[1*04862*675])?* 2545 *1*09953 = 13,84 Mlla
Ep-Es-Dp
13,84 MIla > 11,71 MlIla
3axiroueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

Jnuwa u Kpotuiku, nHazpysicennvle u30btmouHbIM 0agj1eHUEM
PacuérHas TOJIMHA CTCHKH C Y4ETOM MPUOABOK :

B

—————— 4+ =04862*1*675 * (11,71 /[1 * 254,5* 0,9953])"* + 3,3 = 73,87 MM
p-[o] K,

m”_m.+_u”HAH_m .HAH_“_ .DH_.

73,87 Mm < 80 MM
3axiroyeHre: Y cJIOBHe NPOYHOCTH BBINOJTHEHO
PacuérHas TonmmuHAa KPBIIIKKA B MECTE YIUNIOTHEHHS C YIETOM NPHOABOK :

&
Din

Sqp + 0= thax H.ﬁq.).__,_m.u

52,45 MM <76 MM
3akioueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

- L+ =max{0,3578 * 1,887-10* ¥?; 0.6 * 1,887-10*/ 675} + 3,3 = 52 45 mm

Jluem
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WNOJmHmm—M TOJIIIIMHA BHC 30HbI YIIJNIOTHCHUSA C v\deOg ﬁ@SQNWON .
: 0.6 \
sy, + 0= max- K, .).__W.,D|.nw. +c =max{0,1871 * 1,887-10* ¥2; 0.6 * 1,887-10°/ 768} + 3,3 = 29 MM
1

29 MM <73 MM
3akiroueHre: Y cJ10BUE MPOYHOCTH BHINOJIHEHO
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7. WTtyuep A5
McxoaoHble AaHHble
DIeMeHT: rymep AS (AS)
VYcnoBHoe o0o3HaueHue (MeTka) A5
DJNeMeHT, HeCYIIHHI ITyIep: OO6cuaiika TUITHHIPHYECKAas
Twum snemenra, Hecymiero mrymep: OOedaiika HHITHHIPHYECKAs

Tun wrynepa: [poxomsammii 6€3 yKperieHus

Marepuan HeCyIIero 3JeMeHTa: 0912C Gr.I'OCT 19281
TonmmHa CTEHKH HECYILETO JIEMEHTA, S: 60 MM
CyMMa nprn6aBOK K CTEHKE HECYIIETO 3JIEMEHTa, C: 3,3 MM
Marepuai mrymepa: 09I"2C Gr.I'OCT 19281
BHuyTpenHnuii quamerp wrynepa, d: 191 Mm
TomnmyHa CTEHKH WITYIEpa, Si: 32 mm
@ CyMMa npr6aBoK K TONIIMHE CTEHKH LITYyLepa (BKI0Yas KOPPO3UIO), Cs: 2 M
S
(=}
S .
< Jnmuna mrynepa, 11 112 mm
8
=
=
<
e}
2 -+
g
AN
©
3
=
%v Cwmemenue mrynepa, Lu: 3700 mm
Yron noBopora mrynepa, J: 120 °
JiHa BHYTp. 4acTy mwryuepa, la: 0 mm
m ITpubaBka Ha KOPPO3UIO, Cs1: 2 MM
=}
3 MuHUMaNbHBIH pa3Mep cBapHOTo miBa, A: 32 MM
< o
S PacuérHble mapameTpbl pa3MeIleH s ITyIepa:
= Brmxaiitmit mrymep
S
o
<
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Hassanue mrynepa: Hityuep A4 (A4)
Paccrosaue no crenku Oukaiiiiero mrynepa, b: 793.5 wnt
VYron f: 0°

Pacyém e paboyux ycrioeusix
YcaoBusi HArpyKeHus:
PacuérHas Temneparypa, T: 287 °C

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 7,007 Mlla

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007
Ceoiicmea mamepuana r1emenma, HeCyuiezo wimyuep
Jomyckaemsre HanpspkeHus it Mateprana 091 2C Gr.'OCT 19281 npu temneparype T = 287 °C (pabouue ycroBus):

[c]= 136,5 MIla

Mopaynb npo1oyibHOM ynpyroctu npu temnepatype 287 °C :

E= 1,723-10° MIla

Ceoiicmea mamepuana wimyyepa

Homnyckaembie Hanpspkenus i Matepuana 091 2C Gr.I'OCT 19281 npu temneparype T = 287 °C (paboure ycnoBusi):
[c]:= 136,5 MIla

Monynb poJoaBHOM yHpyrocTH npu temmneparype 287 °C :

®©
§ Ei= 1,72310° MIla
S JlomyckaemMoe JaBjieHue s narpyoka mryepa :
<
M [r] = 2ol iz o) 2%1365*1*(32—-2)/ (191 +32 +2) =36.4
" = 5*1%(82-2)/( ) =36,4 MITa
36,4 MIla > 7,007 MIla
= WWHQ.:OJOESO“ YciaoBue NMPOYHOCTH U %Q.—,Q—e\m-m:mwcnﬂ,: BbBIIIOJIHECHO
M Pacu€rHblil quameTp oTBepcTHs (OCH IITYIEpa COBIA/IAET C HOPMAJIBIO K TOBEPXHOCTH B LIEHTPE OTBEPCTHS):
2 dp =d+2-C; =191+2%2 =195 mu
[4o)
= PacuérHblii [HaMeTp OJUHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPETUICHHS
o dp=2-|25_p0zg| p (- c) =2*((60-33)/50,05-08)* (1900 * (60 -33)* =218,5 mm
@ n
3
: 3
o] 2 E (- g o
Q [b], = 1G9 e =2% 1% (60— 3,3)* 1 *136,5* 1/[1900 + (60 — 3,3) * 1] = 7,911 MIla
UH_ +_”m| _u”_.d_H
©
£
©
=}
>
e
(=)
o
=
S
S
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OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Ommkaiinree k Hemy otBepctre LTynep A4 (A4) He oka3bIBaeT Ha HETO BIIH-
SIHUSL, T.€. PACCTOSIHUE MY HAPYKHBIMHU MIOBEPXHOCTSIMH COOTBETCTBYIOIIMX HITYLEPOB YIOBIECTBOPSET YCIOBHIO:

b ,‘\_Uw (s—d) + ,‘Hm (s—g) =(1900* (60 - 3,3))"? + (1900 * (60 - 3,3))* = 656,4 MM

YcnoBue BBIIOHEHO, TATBHEHITNX PacdéTOB YKPEIICHNH He TpeOyeTcs.
Homyckaemoe gaBnernwne [p] = 7,911 Mlla

7,911 MIla > 7,007 MIla

3axinroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINIOJIHEHO
[Tnomanp, HEOOXOMUMAS IJIsl YKPEIUICHHUS OTBEPCTHUA |

A =050, - dgp) 5, =05%(1951313)*5005 = 1594 nwi2

Pacnonaraemast minomaab YKpeIruieH!s OTBEPCTHSI:

&y uHH .ﬁmplmﬁ - nL.HH +Hwﬂ_ 83 T3 +H.#_ ._”mw -, - n&”_.Hw +Hu .ﬁml Bp = L
=95,61*(32-5,137-2)*1+0*0*0+0*(32-2-2)*1+328,2* (60 -50,05 - 3,3)

= 4560 mm?

A = 1594 mm? < 4560 mm?
3akmiouenye: Yea0BHe NPOYHOCTH BhINOJIHEHO

Vcnosue npounoctu: Pp =1

0,8857 < 1.0. YcnoBue mpo4HOCTH BBHITIOTHEHO
Ycnosue npounoctn: Ty =1

0,01161 < 1.0. YcnoBue MPOYHOCTH BBIMIOJIHEHO

VYcnosue mpounoctr: Fy, E1

0,1051 < 1.0. YcnoBue mpoYHOCTH BBHITIOJTHEHO

&
YcioBue MpoOYHOCTH: max | |+ & =

Cy

&
D, -02- ||| +oi

Cs

14,
—

0,9034 < 1.0. YcnoBue IpOYHOCTH BBIITOJIHEHO

VYcnoBue nmpoyHocTH: o = Tr

25,29 MIla < 136,5 MIla. YcnoBue NpOYHOCTU BBHIIOIHEHO

M3 + 12

VenoBue yeToanBOCTH WITYIEpa: i L L Fa <11
Bl B FI

0,1021 < 1.0. YcnoBue yCTOHYMBOCTH BBITIOJIHEHO

Pacuyém e ycrnosusix ucrisimaHul (I'udpoucrbimaHusi)
YcaoBust Harpy:KeHusi NP UCHBITAHUAX:

Pacuérnas temnepatypa, T: 20 °C

PacuérHoe BHyTpeHHee N30bITOUHOE maBienue, p: 11,72 Mlla

PacuéT ykpenneHus oreepctusa no FOCT P 52857.3-2007

Ceoitcmea mamepuana rniemenma, Hecyuiezo uimyuep
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Jomyckaemsle HanpspkeHust 1uia matepuana 0912C Gr.I'OCT 19281 npu temneparype T = 20 °C (yciaoBust ruapouc-

TIBITAHUH):

[6]1%°= n* Rezo/ Nt = 1*280/1,1= 254,5 MIla

Momyns ponoibpHO# ynpyrocti mpu temmeparype 20 °C :

E= 1,99-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaemsle HanpspkeHust i Matepuana 0912C Gr.'OCT 19281 npu temneparype T = 20 °C (yciaoBust ruapouc-

IBITAaHUMN):

[6]%1= M* Rezo/ nr = 1*280/1,1= 254,5 MITa

Monyns npofonbHO# ynpyroctu nmpu temmneparype 20 °C :

Ei= 1,99-10° MIla

JlomyckaeMoe AaBieHHe AN MaTpyOKka mrynepa :

_ 2ol s -
d+s +e,

[#]

= 2*2545*1*(32-2)/(191+32 +2) =67,88 MIla

67,88 MIla > 11,72 MIla
3akiroueHue: Y cJa0BUe NPOYHOCTH U YCTOHYMBOCTH BBINIOJIHEHO
PacuérHeiii nnameTp oTBepCcTHA (OCH IITYIEpa COBIIAIaET C HOPMAJIBIO K TIOBEPXHOCTH B IICHTPE OTBEPCTHSA):
dp =d+2-c, =191+2*2 =195 MM
PacuérHpIii THaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOMIETO YKPETIICHNUS |
§—@
dg=2|—-02]| __mw (8- ) =2*((60—3,3)/44,76—0.8) * (1900 * (60 — 3,3))"> = 306,4 MM

*n

Jluem

2K, (s-d) g Tg
Eﬂ = ¥ =2%1%(60-3,3)*1*254,5*1/[1900 + (60 —3,3) * 1] = 14,75 MIla
D +_”m| _u”_.d_H
d’ ]
© !
IS 1
S T
S 2R
< SN
| AL
,..f. J_-. . 1 - Hw |
. T R

FWJ —_—— -
- OTBepcTHE CYMTAETCS ONMHOYHBIM, eciii OJKaiiiiee k Hemy orBeperue Lltynep A4 (A4) He oka3bIBaeT Ha HETO BIIH-
M SIHUS, T.€. PACCTOSHUE MEXTy Hapy>KHBIMHU TIOBEPXHOCTSIMH COOTBETCTBYIOIIHX IITYIIEPOB YAOBIETBOPSET YCIOBHIO:
X
AN 0 M

L= e\_ﬁ_u s—-c) + J‘\Uu -{s—d) = (1900 * (60 - 3,3))"* + (1900 * (60 - 3,3))** = 656,4 MM
o YcnoBue BEITIOIHEHO, JalbHEHIINX pacyéTOB yKpEIIeH!H He TpeOyeTcs.
© Homyckaemoe naBnernune [p] = 14,75 Mlla
S 14,75 MIla > 11,72 MIla
3 3axiroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BbIIIOJIHEHO
(303
a [Tnomans, HeoOXoaNMas ISl YKPETUICHNS! OTBEPCTHS

Ay =050, - dg) 5, =05% (195 1313) 4476 = 1426 mm?
© Pacnonaraemas ruromanp yKpeIruieHUs! OTBEPCTHS:
IS
I Ay =1y .TH - 5p - nL.HH +loap 8y ga +Hly ._”mw -0y - n&”_.Hw +1g .ﬁml Sp — L
S
P =05,61* (324,594 -2)*1+0*0*0+0* (32 -2 2) * 1 +328,2* (60 44,76 — 3,3)
o
= = 6348 Mm?

Ar = 1426 Mm? < 6348 Mm?

3axro4eHue: Y cJIOBHe NPOYHOCTH BBINOJIHEHO
S
o
<
M
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8. Wryuep A4
McxoaoHble AaHHble
DIeMeHT: rymep A4 (A4)
VYcnoBHOe o003HaueHue (MeTka) A4
DJNeMeHT, HeCYIIHHI ITyIep: OO6cuaiika TUITHHIPHYECKAas
Twum snemenra, Hecymiero mrymep: OOedaiika HHITHHIPHYECKAs

Tun wrynepa: [poxomsammii 6€3 yKperIeHns

Marepuan HeCyIIero 3JeMeHTa: 0912C Gr.I'OCT 19281
TonmmHa CTEHKH HECYILETO JIEMEHTA, S: 60 MM
CyMMa nprn6aBOK K CTEHKE HECYIIETO 3JIEMEHTa, C: 3,3 MM
Marepuai mrymepa: 09I"2C Gr.I'OCT 19281
BHuyTpenHnuii quamerp wrynepa, d: 94 Mm
TomnmyHa CTEHKH WITYIEpa, Si: 32 mm
@ CyMMa npr6aBoK K TONIIMHE CTEHKH LITYyLepa (BKI0Yas KOPPO3UIO), Cs: 2 M
S
(=}
u .
< JmHa mrynepa, i 105 Mm
8
=
=
<
e}
2 -+
g
AN
©
5
=
%v Cwmemenue mrynepa, Lu: 4700 mm
Yron noBopora mryuepa, J: 120 °
JiHa BHYTp. 4acTy mwryuepa, la: 0 mm
m ITpubaBka Ha KOPPO3UIO, Cs1: 2 MM
=}
3 MuHUMaNbHBIH pa3Mep cBapHOTo miBa, A: 32 MM
< o
S PacuérHble mapameTpbl pa3MeIleH s ITyIepa:
= Brmkaiitnit mrymep
S
o
<
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Hazpanue mrynepa: HItyuep AS (AS)
PaccrosiHue 10 cTeHkH Omkaiimero mrynepa, b: 793,5 wnt
VYron f: 180 °

Pacyém e paboyux ycrioeusix
YcaoBusi HArpyKeHus:
Pacuérnast remneparypa, T: 287 °C

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 7,006 Mlla

PacuéT ykpenneHus orsepctua no NOCT P 52857.3-2007
Ceoiicmea mamepuana r1emenma, HeCyuiezo wimyuep
JHomyckaemsre HanpspxkeHus it Mateprana 091 2C Gr.'OCT 19281 npu temneparype T = 287 °C (paboune ycnoBus):

[c]= 136,5 MIla

Mopaynb npo1oyibHOM ynpyroctu npu temnepatype 287 °C :

E= 1,723-10° MIla

Ceoiicmea mamepuana wimyyepa

Homnyckaembie Hanpspkenus i Matepuana 091 2C Gr.I'OCT 19281 npu temneparype T = 287 °C (paboure ycnoBusi):
[c]:= 136,5 MIla

Monynbs poJoaBHOM yIpyrocTy npu temmeparype 287 °C :

®©
§ Ei= 1,723-10° MIla
s Jlomyckaemoe AaBieHHE IS MaTpyOKa MTyiepa :
<
m [r] = 2ol iz o) 2%1365*1*(32—-2)/ (94 +32 +2) =63 98
Yy = 5*1*(32-2)( ) =63,98 MITa
63,98 MIla > 7,006 MIla
= WWHQ.:OJOESOH M\OH—@W—\:W —.—3@-—:@61—,: n v\nﬂdm\.—ﬂswcnﬂ: BbBIIIOJIHECHO
M PacuérHbIil TuamMeTp oTBEpCTHsA (OCH IITYIIEpa COBMAIACT C HOPMAJIBIO K IOBEPXHOCTHU B IIEHTPE OTBEPCTH):
M dy =d+2-c, =94+2%2 =98 mm
[4o)
= PacuérHpIil THaMeTp OAMHOYHOT'O OTBEPCTHS, HE TPEOYIOMIETO YKPEIIICHHUS
o dp=2- mu_”_um - JOp -(s— &) =2*((60-33)/50,05-0.8) * (1900 * (60 - 33))"2 = 218,6 Mm
o Fp
3
: 3
o] 2 E (- g o
@ Eﬂu 1509 ¥ =2%1%(60-3,3)*1*136,5*1/[1900 + (60 —3,3) *1] = 7,911 MIIa
UH_ +_”m| _u”_.d_H
®©
1S
©
(o]
>
=
(o)
o
=
S
S
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OTBepcTHE CUMTAETCS OAMHOYHBIM, eciH Onmmkaiinree k Hemy otBepctre LTymep A5 (AS) He oka3bIBaeT Ha HETO BITH-
SIHUSL, T.€. PACCTOSIHUE MY HAPYKHBIMHU MIOBEPXHOCTSIMH COOTBETCTBYIOIIMX HITYLEPOB YIOBIECTBOPSET YCIOBHIO:

b ,‘\_Uw (5—d) + ,‘Hm (-] = (1900* (60—3,3))"2 + (1900 * (60— 3,3)** = 656,4 Mm

YcnoBue BBIIOHEHO, TATBHEHITNX PacdéTOB YKPEIICHNH He TpeOyeTcs.
Homyckaemoe gaBnernwne [p] = 7,911 Mlla

7,911 MIla > 7,006 MIla

3axinroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINIOJIHEHO
[Tnomanp, HEOOXOMUMAS IJIsl YKPEIUICHHUS OTBEPCTHUA |

A =050, - dg) 5, =05%(98131,3)%5005 = (-833) Mv?
Pacronaraemas miomnagp yKperuieHUsI OTBEPCTHS:

&, = HH .TH -8y, - nL.HH +Hwﬂ_ 83 T3 +H.#_ ._”mw -, - n&”_.Hw +Hu .ﬁml Bp = L
=67,78*(32-2,581-2)*1+0*0*0+0*(32-2-2)*1+328,2* (60-50,05- 3,3)
= 4043 mm?

Ar = (-833) Mm? < 4043 Mm?

3akmoueHre: Y CJ0BHE NPOYHOCTH BBHINOJTHEHO

Venosue npounoctu: Py =1

0,8856 < 1.0. YcnoBue mpo4HOCTH BBHITIOTHEHO

Venosue npoudoctn: Ty %1

0,004306 < 1.0. YcioBre NIPOYHOCTH BBIIIOIHEHO

VYcnosue mpounoctr: Fy, E1

0,03470 < 1.0. YcnoBre MpOYHOCTH BHITIOJIHEHO

& &3
YcnoBue npoyHOCTH: A _u|ﬁ_+nw_H . nw_u_., _u|m_|_u_.m.nw_u +nu_m
4 4

14,
—

0,8906 < 1.0. YcnoBue NpOYHOCTH BBIITOJIHEHO

VYcnoBue nmpoyHocTH: o = Tr

14,52 MIla < 136,5 MIla. YcnoBue NpOYHOCTH BBIIOIHEHO

2 41

VYcnoBre yeTONYMBOCTH IITYIIEPA: _m__ + x L Hu_ <11
F M T

0,06861 < 1.0. YcinoBre yCTOMYUBOCTH BBIITOJHCHO

Pacuyém e ycrnosusix ucrisimaHul (I'udpoucrbimaHusi)
YcaoBust Harpy:KeHusi NP UCHBITAHUAX:

Pacuérnas temnepatypa, T: 20 °C

PacuérHoe BHyTpeHHee N30bITOUHOE maBienue, p: 11,72 Mlla

PacuéT ykpenneHus orBepctusa no N'OCT P 52857.3-2007

Ceoitcmea mamepuana rniemenma, Hecyuiezo uimyuep
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Jomyckaemsle HanpspkeHust 1uia matepuana 0912C Gr.I'OCT 19281 npu temneparype T = 20 °C (yciaoBust ruapouc-

TIBITAHUH):

[6]1%°= n* Rezo/ Nt = 1*280/1,1= 254,5 MIla

Momyns ponoiabpHO# ynpyrocti mpu Temmeparype 20 °C :

E= 1,99-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaemsle HanpspkeHust i Matepuana 0912C Gr.'OCT 19281 npu temneparype T = 20 °C (yciaoBust ruapouc-

IBITAaHUMN):

[6]%1= M* Rezo/ nr = 1*280/1,1= 254,5 MITa

Monyns npononbHOi ynpyroctu npu temneparype 20 °C :

Ei= 1,99-10° MIla

JlomyckaeMoe AaBieHHe AN MaTpyOKka mrynepa :

_ 2ol s -
d+s +e,

119,3 MIla > 11,72 MIla

3akiroueHue: Y cJa0BUe NPOYHOCTH U YCTOHYMBOCTH BBINIOJIHEHO
PacuérHpiii nnameTp oTBepCcTHA (OCH IITYIEpa COBIIAAaET C HOPMAJIBIO K IIOBEPXHOCTH B IICHTPE OTBEPCTHSA):

[#]

= 2*2545*1*(32-2)/(94+32+2) =119,3 MIla

dy =d+2-c. =04+2%2 =98 Mm
PacyéTHbli 1MaMETp OJMHOYHOIO OTBEPCTHS, He TPEOYIONIEro yKperIeH s :
s—c
dg=2-|Z—-08| D (5= ) =2*((6033)/4476-0.8)* (1900 * (60 - 33)}"% = 306,4 Mm

*n

fe], = 4K (s- _uu.a.z.a

= =2*1*(60-3,3)*1*254,5*1/[1900 + (60 —3,3) * 1] = 14,75 MIla
UH_ +_”m| _u”_.d_H

m.-.
© '
IS f
S
> “_.__u 4] /II|.I|I.JI .
g L
= FAl
e
'
N

= ) i
S —
e}
2 OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Onmmkaiiniee Kk Hemy otBepctre LTymep A5 (AS) He oka3bIBaeT Ha HETO BITH-
Wv SIHUSL, T.€. PACCTOSIHUE MEXKAY Hapy>KHBIMHU IMIOBEPXHOCTSIMH COOTBETCTBYIOIINX MITYLIEPOB yJOBIECTBOPSET yCIOBHIO:

> ,‘Fw (-0 + a\um (s—c) = (1900* (60— 3,3))" + (1900 * (60 - 3,3))"* = 656,4 MM
(=]]

X YcnoBue BEINTOIHEHO, JalbHEHIINX pacyéTOB yKpeIIeH!H He TpeOyeTcs.

© p—
< Jonyckaemoe nasnenue [p] = 14,75 Mlla
s 14,75 MlIla > 11,72 MIla
] 3akiroueHue: Y ¢a0BHe IPOYHOCTH U YCTOIHYMBOCTH BBINOJTHCHO

[Tnomans, HeoOXoMUMAast I YKPETITIEHHUSI OTBEPCTHS

Ay =050, - dop) s, =05% (98- 1313)%4476 = (-745) mv2
2 Pacnosaraemast momaap YKperuieHus: OTBEPCTHUS:
1]
2 Ay =ly .TH -8y, - nL.HH R R I o ._”mw -cg - n&”_.Hw +1p .ﬁml Bp = L
[
] =67,78* (32-2,300-2) * 1 +0*0*0+0* (32 -2 2) * 1 +328,2* (60 44,76 — 3,3)
=

= 5796 mm?

Ar = (-745) Mm? < 5796 Mm?

) 3akiroucHue: Y cJa10BHe NPOYHOCTH BBINOJIHEHO
S
o
<
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9. Wryuep B6
UcxogHble AaHHbIe
DJIeMEHT: tymep B6 (B6)
VYcnoBHoe o6o3HaueHue (MeTka)  B6
DJNeMeHT, HeCYIIHHI ITyIep: OO6ecuaiika MUITHHIPHYECKas
Twum snemenra, Hecymiero mrymep: OOedaiika HHITHHIPHUYECKAs

Tun wrynepa: [poxomsammii 6€3 yKperieHus

Marepuan HeCyIIero 3JeMeHTa: 0912C Gr.I'OCT 19281
TonuHa CTCHKH HECYIIETO 3JICMEHTA, S: 60 MM
CyMMa npu6aBOK K CTEHKE HECYILETO dJIEMEHTa, C: 3,3 Mm
Marepuai mrymepa: 09I"2C Gr.I'OCT 19281
Buytpennuii nuamerp mrryuepa, d: 137 mm
TomnmyHa CTEHKH WITYIEpa, Si: 32 mm
©
m CyMMa npr6aBoK K TOJNIIMHE CTEHKH LITYyLEpa (BKI0Yas KOPPO3HIO), Cs: 2 M
S
[
M Jluna miryriepa, i 109 mm
=
<
e}
m
%. i
AN
)
I
S
=
S
«a Cwmemenue mrymnepa, L. 3700 mm
VYron noBopora mryuepa, J: 180 °
g JiHa BHYTp. 4acTu mwrynepa, la: 0 mm
Wa [TpubaBka Ha KOPPO3HIO, Cs1: 2 MM
m MuHUMaNbHBIH pa3Mep cBapHOro miBa, A: 32 MM
= PacuérHble napaMeTpsl pa3MeILeHus ITyLepa:
bimxaiimuit mryuep
S
o
<
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Hazpanue mrynepa: HItyuep AS (AS)
PaccrosiHue 10 cTeHkH Omkaiimero mrynepa, b: 829.2 wnt
VYron f: 90 °

Pacyém e paboyux ycrioeusix
YcaoBusi HArpyKeHus:
PacuérHas Temneparypa, T: 287 °C

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 7,011 Mlla

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007
Ceoiicmea mamepuana r1emenma, HeCyuiezo wimyuep
Jomyckaemsre HanpspkeHus it Mateprana 091 2C Gr.'OCT 19281 npu temneparype T = 287 °C (pabouue ycroBus):

[c]= 136,5 MIla

Mopaynb npo1oyibHOM ynpyroctu npu temnepatype 287 °C :

E= 1,723-10° MIla

Ceoiicmea mamepuana wimyyepa

Homnyckaembie Hanpspkenus i Matepuana 091 2C Gr.I'OCT 19281 npu temneparype T = 287 °C (paboure ycnoBusi):
[c]:= 136,5 MIla

Monynb poJoaBHOM yHpyrocTH npu temmneparype 287 °C :

®©
§ Ei= 1,72310° MIla
s Jlonyckaemoe JaBiieHHE IS aTpyOKa mTynepa :
<
M [r] = 2ol iz o) 2%1365*1* (32-2)/ (137 + 32 +2) =47.89
" = 5*1%(82-2)/( ) =47,89 MITa
47,89 MIla > 7,011 MlIla
= WWHQ.:OJOESO“ YcioBue NMPOYHOCTH U v\ﬁﬂ,@m\u—-n:mwcnﬂ,: BbBIIIOJIHECHO
M Pacu€rHblil quameTp oTBepcTHs (OCH IITYIEpa COBIA/IAET C HOPMAIBIO K TOBEPXHOCTH B LIEHTPE OTBEPCTHS):
M_. dp =d+d-c, =137+2*2 =141 mm
[4o)
= PacuérHblii [HaMeTp OJUHOYHOTO OTBEPCTHS, HE TPEOYIOIIETO YKPETUICHHS
o dp=2-|25_p0zg| p (- ) =2*((60-33)/50,080.8)* (1900 * (60 -33)* =218 mm
@ n
3
: 3
o] 2 E (- g o
Q [b], = 1G9 e =2% 1% (60— 3,3)* 1 *136,5* 1/[1900 + (60 — 3,3) * 1] = 7,911 MIla
UH_ +_”m| _u”_.d_H
©
£
©
=}
>
e
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o
=
S
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OTBepcTHE CUMTAETCS OAMHOYHBIM, eciH Onmmkaiinree k Hemy otBepctre LTymep A5 (AS) He oka3bIBaeT Ha HETO BITH-
SIHUSL, T.€. PACCTOSIHUE MY HAPYKHBIMHU MIOBEPXHOCTSIMH COOTBETCTBYIOIIMX HITYLEPOB YIOBIECTBOPSET YCIOBHIO:

b ,‘\_Uw (5—d) + ,‘Hm (-] = (1900* (60—3,3))"2 + (1900 * (60— 3,3)** = 656,4 Mm

YcnoBue BBIIOHEHO, TATBHEHITNX PacdéTOB YKPEIICHNH He TpeOyeTcs.
Homyckaemoe gaBnernwne [p] = 7,911 Mlla

7,911 MIla > 7,011 MIla

3axinroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINIOJIHEHO
[Tnomanp, HEOOXOMUMAS IJIsl YKPEIUICHHUS OTBEPCTHUA |

Ap =054, - dpp) 5, =05%(141131,3) %5008 = 2432 mm2
Pacronaraemas miomnagp yKperuieHUsI OTBEPCTHS:

&, = HH .TH -8y, - nL.HH +Hwﬂ_ 83 T3 +H.#_ ._”mw -, - n&”_.Hw +Hu .ﬁml Bp = L
=813*(32-3,717-2)*1+0*0*0+0*(32-2-2)* 1+ 328,2* (60-50,08 - 3,3)
= 4309 mm?

Ar = 243,2 mm? < 4309 mm?

3akmoueHre: Y CJ0BHE NPOYHOCTH BBHINOJTHEHO

Venosue npounoctu: Py =1

0,8863 < 1.0. YcnoBue mpo4HOCTH BBHITIOTHEHO

Venosue npoudoctn: Ty %1

0,007793 < 1.0. YcioBHe NIPOYHOCTH BBIIIOIHEHO

VYcnosue mpounoctr: Fy, E1

0,07059 < 1.0. YcnoBre MpOYHOCTH BHITIOJIHEHO

& &3
YcnoBue npoyHOCTH: A _u|ﬁ_+nw_H . nw_u_., _u|m_|_u_.m.nw_u +nu_m
4 4

14,
—

0,8968 < 1.0. YcnoBue NpOYHOCTH BBIITOJIHEHO

VYcnoBue nmpoyHocTH: o = Tr

20,63 MIla < 136,5 MIla. YcnoBue NpOYHOCTU BBIIOIHEHO

2 41

VYcnoBre yeTONYMBOCTH IITYIIEPA: _m__ + x L Hu_ <11
F M T

0,09483 < 1.0. YcinoBre yCTOMYMBOCTH BBIITOJHCHO

Pacuyém e ycrnosusix ucrisimaHul (I'udpoucrbimaHusi)
YcaoBust Harpy:KeHusi NP UCHBITAHUAX:

Pacuérnas temnepatypa, T: 20 °C

PacuérHoe BHyTpeHHee N30bITOUHOE maBienue, p: 11,72 Mlla

PacuéT ykpenneHus orBepctusa no N'OCT P 52857.3-2007

Ceoitcmea mamepuana rniemenma, Hecyuiezo uimyuep

16017-43/6-K06.001PP

N3m.

Jlucm | Ne Qokym. Moon. |Hama

Jluem

34

®OPMAT A4



Jomyckaemsle HanpspkeHust 1uia matepuana 0912C Gr.I'OCT 19281 npu temneparype T = 20 °C (yciaoBust ruapouc-

TIBITAHUH):

[6]1%°= n* Rezo/ Nt = 1*280/1,1= 254,5 MIla

Momyns ponoiabpHO# ynpyrocti mpu Temmeparype 20 °C :

E= 1,99-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaemsle HanpspkeHust i Matepuana 0912C Gr.'OCT 19281 npu temneparype T = 20 °C (yciaoBust ruapouc-

IBITAaHUMN):

[6]%1= M* Rezo/ nr = 1*280/1,1= 254,5 MITa

Monyns npononbHOi ynpyroctu npu temneparype 20 °C :

Ei= 1,99-10° MIla

JlomyckaeMoe AaBieHHe AN MaTpyOKka mrynepa :

_ 2ol s -
d+s +e,

89,31 MIla > 11,72 MIla

3akiroueHue: Y cJa0BUe NPOYHOCTH U YCTOHYMBOCTH BBINIOJIHEHO
PacuérHeiii nnameTp oTBepCcTHA (OCH IITYIEpa COBIIAIaET C HOPMAJIBIO K TIOBEPXHOCTH B IICHTPE OTBEPCTHSA):

[#]

= 2*2545*1*(32-2)/(137+32 +2) =89,31 MIla

dp =d+2-c, =137+2*2 =141 MM

PacuéTHbIil TMaMeTp OAMHOYHOTO OTBEPCTHSI, HE TPEOYIOIIET0 YKPEIUICHNUS :

ml_u
mnm.||_”_um.__w.m|nuN*mo\w_w\i.a\o.m*Boo*mo\w_wSuwom
_“_ ;s wnu z v VA A vv zz

fe], = 4K (s- _uu.a.z.a

=2*1*(60-3,3)*1*254,5*1/[1900 + (60 —3,3) * 1] = 14,75 MIla

D +_”m| _u”_.d_H
mn
© '
IS f
©
(=} _.__
= 23R
s =
m L . ”
B A lvlwﬁ 53 -
oot T - mm_ /

< . F Uulx.u_,. ¥ J
S — =
>
2 OTBepcTHE CUMTAETCS OAMHOYHBIM, eciu Onmmkaiiniee k Hemy otBepctre LTymep A5 (AS) He oka3bIBaeT Ha HETO BITH-
g SIHUS, T.€. PACCTOSHUE MEX]Ty Hapy>KHBIMHU TIOBEPXHOCTSIMH COOTBETCTBYIOIIHX IITYIIEPOB YAOBIETBOPSET YCIOBHIO:
AN

= ,‘\_DW_ (s—-c1 + ,‘\DW__ -(s—c) =(1900* (60 -3,3))"* + (1900 * (60 - 3,3))"* = 656,4 MM
= YcnoBue BBINOIHEHO, TaNbHEHIINX PacdéTOB YKpEIJICHNH He TpebyeTcs.
Duun.o Jonyckaemoe nasnenue [p] = 14,75 Mlla
= 14,75 MIla > 11,72 MIla
%M 3axiro4eHre: Y cJI0OBHe NPOYHOCTH M YCTOIYHBOCTH BBINOJIHEHO

[Tnomanp, HEOOXOAMMAS IS YKPETICHUS OTBEPCTHUS |

A =03 Eﬂ_ - mﬁ_u. 8, =05%*(141-131,3)* 44,78 = 217,4 mm?
z Pacnonaraemas miomanb yKperuieHUs! OTBEPCTHS:
1]
° Ay =1y .TH - fp - nL.HH +lap 8y fa +Hlg ._”mw -, - n&”_.Hw +1g .ﬁml fp = L
m =81,3*(32-3,323-2)*1+0*0*0+0*(32-2-2)*1+328,2* (60 44,78 - 3,3)
=

= 6082 mm?

A =217,4 mm? < 6082 mm?

3axiro4eHre: Y cJIOBHe MPOYHOCTH BBINOJTHEHO
S
o
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10.Wryuep BS
UcxogHble AaHHbIe
DJIeMEHT: tymep BS (BS)
VYcnoBHoe obo3HaueHue (Metka)  B5
DJNeMeHT, HeCYIIHHI ITyIep: OO6ecuaiika MUITHHIPHYECKas
Twum snemenra, Hecymiero mrymep: OOedaiika HHITHHIPHUYECKAs

Tun wrynepa: [poxomsammii 6€3 yKperIeHus

Marepuan HeCyIIero 3JeMeHTa: 0912C Gr.I'OCT 19281
TonuHa CTCHKH HECYIIETO 3JICMEHTA, S: 60 MM
CyMMa npu6aBOK K CTEHKE HECYILETO dJIEMEHTa, C: 3,3 Mm
Marepwuai mryrepa: 0912C Gr.I'OCT 19281
BHyTpenHnuii quamerp wrynepa, d: 75 MM
TomnmyHa CTEHKH WITYIEpa, Si: 32 mm
©
m CyMMa npr6aBoK K TOJNIIMHE CTEHKH LITYyLEpa (BKI0Yas KOPPO3HIO), Cs: 2 M
S
[
M Jluna miryriepa, i 105 mm
=
<
e}
m
%. i
AN
©
I
S
=
S
«a Cwmemenue mrymnepa, L. 4700 mm
VYron noBopora mryuepa, J: 180 °
g JiHa BHYTp. 4acTu mwrynepa, la: 0 mm
Wa [TpubaBka Ha KOPPO3HIO, Cs1: 2 MM
m MuHUMaNbHBIH pa3Mep cBapHOro miBa, A: 32 MM
= PacuérHble napaMeTpsl pa3MeILeHus ITyLepa:
bimxaiimuit mryuep
S
o
<
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Hazpanue mrynepa: HItyuep B6 (B6)
PaccrosiHue 10 cTeHkH Omkaiimero mrynepa, b: 830 anr
VYron f: 180 °

Pacyém e paboyux ycrioeusix
YcaoBusi HArpyKeHus:
PacuérHas Temneparypa, T: 287 °C

PacuérHoe BHyTpeHHee n30bpITOUHOE naBieHue, p: 7,011 Mlla

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007
Ceoiicmea mamepuana r1emenma, HeCyuiezo wimyuep
Jomyckaemsre HanpspkeHus it Mateprana 091 2C Gr.'OCT 19281 npu temneparype T = 287 °C (pabouue ycroBus):

[c]= 136,5 MIla

Mopaynb npo1oyibHOM ynpyroctu npu temnepatype 287 °C :

E= 1,723-10° MIla

Ceoiicmea mamepuana wimyyepa

Homnyckaembie Hanpspkenus i Matepuana 091 2C Gr.I'OCT 19281 npu temneparype T = 287 °C (paboure ycnoBusi):
[c]:= 136,5 MIla

Monynb poJoaBHOM yHpyrocTH npu temmneparype 287 °C :

®©
§ Ei= 1,723-10° MIla
s Jlonyckaemoe JaBiieHHE IS aTpyOKa mTynepa :
<
m [r] = 2ol iz o) 2%1365%1*(32-2)/ (75+32+2) =75.14
Fr——y = 5*1%(32-2)/( ) =75,14 MITa
75,14 MI1a > 7,011 MIla
= WWHQ.:OJOESO“ M\ﬁ._.:uw:w —.—mucn:.—cn..—,—\— n %ﬁﬂﬁ—e\mﬂswcnﬂ-\— BbBIIIOJIHECHO
M PacuérHblil TuamMeTp oTBepCTHs (OCH MITYIIEpa COBIAAECT C HOPMAJIbIO K TOBEPXHOCTH B IEHTPE OTBEPCTHA):
2 dy =d+2-C; =75+2%2 =79 mu
[4o)
= PacuéTHblil TuaMeTp OJAMHOYHOTO OTBEPCTHSI, HE TPEOYIOIIETO YKPEILICHHUS
o dy=2- ETE ngl- p (8- ) =2%((60-33)/50,08-0.8)* (1900 * (60 -3,3))"* =218,1 Mm
o Fp
5
: 3
o] 2 E (- g o
@ Eﬂu 1509 W =2%1%(60-33)*1*136,5*1/[1900 + (60 - 3,3)* 1] = 7,911 MIla
UH_ +_”m| _u”_.d_H
®©
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OTBepcTHE CUMTAETCS OAMHOYHBIM, eciH Ommkaiiniee k Hemy otBepctre LlTynep B6 (B6) He oka3siBaeT Ha HETO BIH-
SIHUSL, T.€. PACCTOSIHUE MY HAPYKHBIMHU MIOBEPXHOCTSIMH COOTBETCTBYIOIIMX HITYLEPOB YIOBIECTBOPSET YCIOBHIO:

b ,‘\_Uw (5—d) + ,‘Hm (-] = (1900* (60—3,3))"2 + (1900 * (60— 3,3)** = 656,4 Mm

YcnoBue BBIIOHEHO, TATBHEHITNX PacdéTOB YKPEIICHNH He TpeOyeTcs.
Homyckaemoe gaBnernwne [p] = 7,911 Mlla

7,911 MIla > 7,011 MIla

3axinroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINIOJIHEHO
[Tnomanp, HEOOXOMUMAS IJIsl YKPEIUICHHUS OTBEPCTHUA |

A =050, - dgp) 5, =05%(79131,3)*5008 = (-1309) M
Pacronaraemas miomnagp yKperuieHUsI OTBEPCTHS:

&, = HH .TH -8y, - nL.HH +Hwﬂ_ 83 T3 +H.#_ ._”mw -, - n&”_.Hw +Hu .ﬁml Bp = L
=60,85*(32-2,082-2)*1+0*0*0+0*(32-2-2)*1+328,2* (60-50,08— 3,3)
= 3871 mm?

Ar = (-1309) Mm? < 3871 Mm?

3akmoueHre: Y CJ0BHE NPOYHOCTH BBHINOJTHEHO

Venosue npounoctu: Py =1

0,8863 < 1.0. YcnoBue mpo4HOCTH BBHITIOTHEHO

Venosue npoudoctn: Ty %1

0,003160 < 1.0. YcioBre NPOYHOCTH BBIIOIHEHO

VYcnosue mpounoctr: Fy, E1

0,02378 < 1.0. YcnoBre MpOYHOCTH BHITIOJIHEHO

& &3
YcnoBue npoyHOCTH: A _u|ﬁ_+nw_H . nw_u_., _u|m_|_u_.m.nw_u +nu_m
4 4

14,
—

0,8897 < 1.0. YcnoBue NpOYHOCTH BBIITOJIHEHO

VYcnoBue nmpoyHocTH: o = Tr

12,09 MIla < 136,5 MIla. YcnoBue NpOYHOCTH BBIIOIHEHO

2 41

VYcnoBre yeTONYMBOCTH IITYIIEPA: _m__ + x L Hu_ <11
F M T

0,05954 < 1.0. YcinoBre yCTOMYMBOCTH BBIITOJHCHO

Pacuyém e ycrnosusix ucrisimaHul (I'udpoucrbimaHusi)
YcaoBust Harpy:KeHusi NP UCHBITAHUAX:

Pacuérnas temnepatypa, T: 20 °C

PacuérHoe BHyTpeHHee N30bITOUHOE maBienue, p: 11,72 Mlla

PacuéT ykpenneHus orBepctusa no N'OCT P 52857.3-2007

Ceoitcmea mamepuana rniemenma, Hecyuiezo uimyuep
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Jomyckaemsle HanpspkeHust 1uia matepuana 0912C Gr.I'OCT 19281 npu temneparype T = 20 °C (yciaoBust ruapouc-

TIBITAHUH):

[6]1%°= n* Rezo/ Nt = 1*280/1,1= 254,5 MIla

Momyns ponoiabpHO# ynpyrocti mpu Temmeparype 20 °C :

E= 1,99-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaemsle HanpspkeHust i Matepuana 0912C Gr.'OCT 19281 npu temneparype T = 20 °C (yciaoBust ruapouc-

IBITAaHUMN):

[6]%1= M* Rezo/ nr = 1*280/1,1= 254,5 MITa

Monyns npononbHOi ynpyroctu npu temneparype 20 °C :

Ei= 1,99-10° MIla

JlomyckaeMoe AaBieHHe AN MaTpyOKka mrynepa :

_ 2ol s -
d+s +e,

[#]

= 2*2545*1*(32-2)/(75+32+2) =140,1 MIla

140,1 MIla > 11,72 MIla
3akiroueHue: Y cJa0BUe NPOYHOCTH U YCTOHYMBOCTH BBINIOJIHEHO
PacuérHpiii nnameTp oTBepCcTHA (OCH IITYIEpa COBIIAAaET C HOPMAJIBIO K IIOBEPXHOCTH B IICHTPE OTBEPCTHSA):

dy =d+2-c; =75+2*2 =79 Mm
PacuérHpIii THaMeTp OAMHOYHOTO OTBEPCTHS, HE TPEOYIOMIETO YKPETIICHNUS |
5—=C
dg=2|—-02]| __mw (8- ) =2*((60—3,3)/44,78—0.8) * (1900 * (60 — 3,3))"* = 306 MM

*n

fe], = 4K (s- _uu.a.z.a

=2*1*(60-3,3)*1*254,5*1/[1900 + (60 —3,3) * 1] = 14,75 MIla

UH_ +_”m| _u”_.d_H

©
IS
S ‘
=} 15
<
(s} -
(S] gy
n ’
=
=
2 OTBepcTHE CYMTAETCsl OMHOYHBIM, eciii OJKaiiiiee k Hemy orBeperue Lltynep B6 (B6) He oka3bIBaeT Ha HEro BiH-
% AHUA, T.C. PaCCTOAHUC MEKAY HAPYKHBIMU MOBECPXHOCTAMHU COOTBETCTBYIOIINUX INTYLCPOB YAOBJICTBOPACT YCIIOBHUIO!
AN
- ,‘\_Dﬁ (a—0) + ,‘Hﬁ (s—c) = (1900 * (60— 3,3))% + (1900 * (60— 3,3))"* = 656,4 MM
2 YcnoBue BBINOIHEHO, TaNbHEHIINX PacdéTOB YKPEIJICHNH He TpebyeTcs.
Duun.o. Jomyckaemoe aasnenue [p] = 14,75 Mlla
< 14,75 MIla > 11,72 MIla
S 3akiroueHue: Y cJ10BUE MPOYHOCTH U YCTOHYMBOCTH BBINOJTHEHO
@ [Tnomans, HeoOXxoaANMas ISl YKPETUICHNS! OTBEPCTHS
Ar =050 - dop) 5, =05+ (79 131,3) %4478 = (-1171) mm2
o Pacniosaraemast miomaap YKperuieHus: OTBEPCTHUS:
o
S Ay =1y .TH - fp - nL.HH +lap 8y 2 +lg ._”mw -, - nmL.Hw +1g .ﬁml g = nu
m =60,85* (32 -1,862-2)*1+0*0*0+0* (32 -2 2) * 1 +328,2* (60 44,78 - 3,3)
= = 5625 Mm?
Ar = (-1171) mm? < 5625 mMm?
3axto4eHue: Y cJIOBHe NPOYHOCTH BBINOJIHEHO
S
o
<
2 Jluem
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UcxogHble AaHHbIe

DJeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DJNeMeHT, HeCYIIHHI ITyIep:

Twum a1eMenTa, HECYIIETro MTYLEep:

Tun wrynepa:

ZNHO_UEN.H HECYLICIO 3JICMCHTA!

TonuuHa cTeHKU HECYHICTO 3JICMCHTA, S:

11.lWryuep B2

Mtymep B2 (B2)

B2

OO6ecuaiika MUITHHIPHYECKas

OO6cuaiika MUITHHIPHYECKas

[poxomsammii 6€3 yKperieHus

0912C Gr.'OCT 19281
60 MM

CyMMa npu6aBOK K CTEHKE HECYILETO dJIEMEHTa, C: 3,3 Mm

Marepuan wrynepa:

0912C Gr.I'OCT 19281

N3m.

Jlucm

Ne dokym.

[1oon.

[ama

BHyTpenHnuii quamerp wrynepa, d: 137 Mmm
TonmuHa CTEHKH WITyLEpa, Si: 34 MM
©
m CyMMa npr6aBoK K TOJNIIMHE CTEHKH LITYyLEpa (BKI0Yas KOPPO3HIO), Cs: 2 M
S
[
M Jluna miryriepa, i 63 MM
=
<
e}
m
g
AN
©
3
=
S
«a CwMmerenue mrynepa, L. 5550 mm
Cwmerienne mryrepa, lov: (-275) Mmm
g Tony4ueHHsI yroi moBopoTa mryuepa, 3: (-105,8) ©
1]
2 TMosyueHHBIN yroa HAKJIOHA mTynepa, v:  (-15,8) ©
< . .
M [TonyyeHHsIH yroa HakiIoHa mrynepa, . (-90) °
JiHa BHYTp. 4acTH IITYyLEpa, la: 0 MM
IIpubaBka Ha KOPPO3HIO, Csi: 2 MM
S
o
<
2 Jluem
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MHUHUMAJIBHBIN pa3Mep cBapHOro mBa, A: 34 MM
PacuérHble mapamMeTpsl pa3MeIlIeHus mTylepa:
Bbavxaiiiuuii wrynep

HasBanue mrynepa: HItyuep B4 (B4)
Paccrosinue 1o cteHkn Onmkaiiiero mryunepa, b: 1139 mu
VYromn f: 81,23 °

Pacyém e paboyux ycriosusix
YcaoBust HarpyKeHus:

Pacuérnast remneparypa, T: 287 °C

PacuérHoe BHyTpeHHEe U30bITOYHOE naBieHue, p: 7,004 MIla

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana r1emenma, HeCyuiezo wimyuep

JHomyckaemsre HanpspkeHus it Mateprana 091 2C Gr.'OCT 19281 npu temneparype T = 287 °C (paboune ycmoBwus):

[c]= 136,5 MIla

Mopaynb npo1osibHOM ynpyroctu npu temneparype 287 °C :

E= 1,723-10° MIla

Ceoiicmea mamepuana wimyyepa

Homnyckaembie Hanpspkenus i Matepuana 091 2C Gr.I'OCT 19281 npu temneparype T = 287 °C (paboure ycnoBusi):

[c]:= 136,5 MIla

Mopaynb npo1oyibHOM ynpyroctu npu temnepatype 287 °C :

Ei= 1,723-10° MIla

Jomyckaemoe aBiieHHe Uil TaTpyOKa MITynepa :

1= 4ol (e -c)
d+s +e,

50,5 MIla > 7,004 MIla

3akmrodeHure: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJHEHO
Pacu€THeIi qramMeTp OTBEpCTHs (OCh IITYIEPA JIEKHUT B IUIOCKOCTH MMOMEPEYHOTO CeUeH s 00eUYaikn):

[p = 2*%1365*1*(34-2)/ (137 + 34 +2) =50,5 MIla

dp =max(d, 051} +2-c,  =(max{137;05* 2135} +2*2) =141 Mm

PacuérHblil TaMeTp OAMHOYHOTO OTBEPCTHSL, HE TPEOYIOIIETO YKPEIUICHUS :

dp=2- HI_H_um - __mm_ (83— )] =2*((60-3,3)/50,03—0.8) * (1900 * (60 — 3,3))* = 218,8 MM

Fp

o], = 2K (s- 0 g [o]

‘¥ =2*1+*(60-3,3)*1*136,5*1/[1900 + (60 —3,3) *1] =
Dy +(s—c)-¥ ( ) [1900 + ( )*1] =7,911 MIla

Jluem
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OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiniee k Hemy otBepctre LlTynep B4 (B4) He oka3siBaeT Ha HETO BIIH-
SHHUS, T.€. PACCTOSHHE MEXIY HApyKHBIMH IIOBEPXHOCTAMH COOTBETCTBYIOLIHX IITYIIEPOB YAOBICTBOPSET YCIOBHIO:

b ,‘\_Uw (5—d) + ,‘Hm (-] = (1900* (60—3,3))"2 + (1900 * (60— 3,3)** = 656,4 Mm

YcnoBue BBIIOHEHO, TATBHEHITNX PacdéTOB YKPEIICHNH He TpeOyeTcs.
Homyckaemoe gaBnernwne [p] = 7,911 Mlla

7,911 MIla > 7,004 MIla

3axinroueHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINIOJIHEHO

[Tnomanp, HEOOXOMUMAS IJIsl YKPEIUICHHUS OTBEPCTHUA |

Ap =05, - dpp) 5, =05%(141131,3) %5003 = 242,9 mm2

Pacnonaraemast minomaab YKpeIruieH!s OTBEPCTHSI:

Ay =ly .TH -8y, - nL.HH R R I o ._”mw -, - n&”_.Hw +1p .ﬁml Bp = L
=63*(34-3,713-2)*1+0*0*0+0*(34-2-2)*1+328,2*(60-50,03 - 3,3)

= 3972 mm?

A; = 242,9 mm? < 3972 mm?
3akmiouenye: Yea0BHe NPOYHOCTH BhINOJIHEHO

Pacuyém e ycrnosusix ucrnibimaruu (I'udpoucrnbimaHusi)
YcaoBus HarpykeHusl NIpu MCIbITAHUAX:

Pacuérnast temneparypa, T: 20 °C

PacuérHoe BHyTpeHHee n30bITOUHOE AaBieHue, p: 11,71 Mlla

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana riemenma, Hecyuiezo wimyuep

Jomyckaemsie HanpspkeHus it Mateprana 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (yciaoBust THAPOUC-

MIBITAHNHN ):

[6]1%°= n* Rezo/ Nt = 1*280/1,1= 254,5 MIla

Mopaynb nposiosibHO# ynpyrocty npu temnepatype 20 °C :

E= 1,99-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaemsle HanpspkeHust 11 Mateprana 0912C Gr.'OCT 19281 npu temnepatype T = 20 °C (ycioBus ruapouc-

MBITAHUN):

[6]%°%1= N* Reo / N7 = 1*280/1,1= 2545 MIla

Monyns npofonsHOi ynpyroctu npu temneparype 20 °C :

Ei= 1,99-10° MIla

Jomyckaemoe naBieHue Ui MaTpyOka mrynepa :

1= 4ol (e -c)
d+s +e,

94,17 MIla > 11,71 MIla
3akiroucHue: Y ca0BHe NPOYHOCTH U YCTOHYMBOCTH BbINOJTHEHO

[p = 2%2545%1*(34-2)/ (137 + 34 +2) =94,17 MIla

Jluem
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Pacuérnprit JAUaMETP OTBEPCTUSL AOOHU mTynepa JICKUT B IJNIOCKOCTU IMONIEPEYHOTO CCUCHUA O@OJ&WEC\C“

dp =tmagd, 051} +2- ¢,  =(max{137;05* 2135} +2*2) =141 Mm

PacuérHeiil TuaMeTp OAMHOYHOIO OTBEPCTHS, HE TPEOYIONIETO YKPEILJICHHUS |

dp=2-|25_p0zg| p (5= ) =2%((60-33)/44,75 - 0.8) * (1900 * (60 - 33))" = 306,6 Mm
5
P

¥ =2%1*(60-3,3)*1*254,5*1/[1900 + (60 - 3,3) * 1] = 14,75 MIla

o], = 2K, (s-9 g fp]

Dm_ +_”m| nu.ﬂ

¥
1

|

S0
. .

P

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Onmmkaiiiree Kk HeMy orBepctue Lltynep B4 (B4) He oka3biBaeT Ha HETO BIH-
SIHUS, T.€. PACCTOSHUE MEX]Ty Hapy>KHBIMHU TIOBEPXHOCTSIMH COOTBETCTBYIOIINX IITYIEPOB YAOBIETBOPSET YCIOBHIO:

B> Dy (s-) +.[Dp (s-c) = (1900% (60~ 3,3)) + (1900 * (80~ 3:3) = 656,4 Mm

YcnoBue BBINOIHEHO, JalbHEHIINX PacyETOB YKpEIJIeHUH He TpebyeTcs.
Honyckaemoe nasnenue [p] = 14,75 Mlla

14,75 MIla > 11,71 MIla

3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOHYHUBOCTH BBINOJTHEHO

m [Tnomanp, HEOOXOAUMAS JJIsl YKPEIUICHHUS OTBEPCTHUA

S Ap =050, - dop ) sy =05% (141-131,9) * 4475 = 217,3 m?

sm. Pacnomaraemas IJI01aib YKPCIJICHUS OTBEPCTHA:

= Ay =1y .TH - fp - nL.HH +lap 8y fa +Hlg ._”mw -, - n&”_.Hw +1g .ﬁml fp = L

=63*(34-3,321-2)*1+0*0*0+0* (34—-2-2)* 1 +328,2* (60 44,75 - 3,3)

= = 5729 Mm?

O

> Ar = 217,3 MMm? < 5729 mm?

2 3akiroueHue: Y cJa0BHe IPOYHOCTH BBINOJIHEHO

£

o

5

s

S
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12.ltyuep B2_DN50
MUcxoaHble AaHHbIe
OneMeHT: tymep B2 DN50 (B2)
VYcnoBHoe o6o3HaueHue (MeTka) B2
DJNeMeHT, HeCYIIHHI ITyIep: Juumme smumrageckoe B2
Tun snemenTa, Hecynero wrynep: JHUIIE SJUITUIITHYECKOE

Tun wrynepa: [poxomsammii 6€3 yKperieHus

Marepuan HeCyIIero 3JeMeHTa: 0912C Gr.I'OCT 19281
TonmmHa CTEHKH HECYILETO JIEMEHTA, S: 12 mm

CymMma prbaBoOK K CTEHKE HECYIIIETro 3JIEMEHTa, C: 2,8 MM

Marepuai mrymepa: 09I"2C Gr.I'OCT 19281
BHyTpenHnuit quamerp wrynepa, d: 45 Mmm

TonmuHa CTEHKH WITyLEpa, Si: 6 MM

CymMma npru0aBoOK K TOJIIUHE CTCHKH IITYyIepa (BKIH0Yas KOPPO3HIO), Cs: 2.9 mu

Jluna mryriepa, i 97 mm

¥’ 7

[

Al

Cwmemenue mrynepa, Ru: 0 MM
Yron noBopora mrynepa, J: 0°
JliiHa BHYTp. 4acTH IITYIEPa, ls: 306 MM
IIpubaBka Ha KOPPO3HIO, Cs1: 2 MM

MuHUMaNBHBI pa3Mep cBapHOToO miBa, A: 6 MM

Pacyém e paboyux ycriosusix
YciaoBus Harpy:KeHus:

Pacuérnas temnepatypa, T: 287 °C
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PacuérHoe BHyTpeHHEe n30bITOUHOE masienue, p: 7,003 Mlla

PacuéT ykpenneHus orsepctusa no F'OCT P 52857.3-2007

Csoiicmea mamepuana rniemenma, Hecyuiezo uimyuep
Homnyckaembie Hanpspkenus i Matepuana 0912C Gr.I'OCT 19281 npu tremneparype T = 287 °C (paboune ycnoBusi):

[c]= 136,5 MIla

Momyns IpooIbpHOH yIpyrocTH mpu Temreparype 287 °C :

E= 1,723-10° MIla

Ceoiicmea mamepuana wimyyepa

Honyckaembie Hanpspkenus i Matepuana 0912C Gr.I'OCT 19281 npu temneparype T = 287 °C (paboune ycnoBusi):

[c]i= 136,5 MIla

Monyns npofonbHOM ynpyrocty mpu temmneparype 287 °C :

Ei= 1,723:10° MIla

JlommyckaeMoe AaBieHHe AJs nMaTpyOka mrynepa :

_ 2ol s -
d+s +e,

15,7 MIla > 7,003 MIla

3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOIHYHUBOCTH BBINOJTHEHO
PacuérHeIit tuaMeTp oTBepcTHs (OCH IITYIIEpa COBNANAET C HOPMANIBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHSA):

[#]

= 2*1365*1*(6-29)/(45+6+29) =157 MIla

dp =d+2-c, =45+2%29 =50,8 Mm

PacuéTHbIil TMaMeTp OAMHOYHOTO OTBEPCTHSI, HE TPEOYIOIIET0 YKPEIUICHNUS :

dp=2- mu_”_um ~JDp (-1 =2*((12-2,8)/4,229-0.8) * (3254 * (12-2,8))** = 150,5 mm
H
P

T_v _ 2K (- nu.n_u_._”_u”_

W =2%2*%(12-28)*1*136,5*0,8161/[3254 + (12 - 2,8) * 0,8161] = 12,31 MITa
UH_ +_”m| _u”_.d_H

Jluem

g Homyckaemoe gaBnernwne [p] = 12,31 Mlla
I 12,31 MIla > 7,003 MIla
S 3akiroueHue: Y cja0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO
m [Tnomanb, HEOOXOAUMAS [JIsl YKPEIUICHHUS OTBEPCTHA
=
Ap =054, - dp) 5, =05%(508-21,89)*4,229 = 61,13 mm?
Pacnoaraemast miomiaas yKperieHust OTBEPCTHUS:
§S g =y .TH —Sp nL.HH +lap 53 2 +lg ._”mw -, - n&”_.Hw +1p .ﬁml Sp— L
>
M =1569*(6-1,338-2,9)*1+0*0*0+3,738* (6-2,9-2)*1+54,72* (124,229 - 2,8)
g =303,8 Mm?
= A = 61,13 mm? < 303,8 mm?
3akodycHre: Y CJIOBHE MPOYHOCTH BHITIOJTHEHO
s Venosue npounoctu: Py =1
S 0,5688 < 1.0. YcnoBue mpoYHOCTH BBHITIOTHEHO
=
Mm Venosue npoudoctn: T £ 1
0,01890 < 1.0. YcinoBre MPOYHOCTH BBIMIOJIHEHO
Vcenosue npounoctu: Ty, =1
m 0,3669 < 1.0. YcioBue mpoOYHOCTH BBHIIOJIHEHO
o
o]
M VYcnoBue NPOYHOCTH: A —_nvm_ +nw_u_.u .l _nvm_ -03 %, c+ &, =1
2 0,9546 < 1.0. YciioBHe MPOYHOCTH BBIIOJIHEHO
VYcnosue nmpoyHocTH: T = Tr
104,6 MIla < 136,5 MIla. YcnoBue NpOoYHOCTH BBIIOIHEHO
S
o
<
M
g 16017-43/6-K06.001PP
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Pacuyém e ycrnosusix ucrisimaHul (F'udpoucreimaHusi)
YcaoBust HarpyKeHus P UCHBITAHUAX:

Pacuérnas temniepatypa, T: 20 °C

PacuérHoe BHYTpeHHee n30bITOUHOE naBienue, p: 11,71 MlIla

PacuéT ykpenneHusa otBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuiezo uimyuep

Jomyckaemsre HanpspkeHus st Matepraia 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (yciaoBust TuApOUC-

MIBITAHAN):

[6]°= N* Rejzo / Nt = 1*280/1,1= 254,5 MIla

Monyns npofonbHO ynpyroctu nmpu temneparype 20 °C :

E= 1,99-10° MIla

Ceoitcmea mamepuana wumyuepa

Jomyckaemsre HanpspkeHus 1yt Matepuaia 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (ycioBust THApOUC-

IBITAaHUN):

[6]%°1= N* Rezo / N7 = 1*280/1,1= 254,5 MIla

Mopayns npoiosibHOM ynpyroctu npu temnepatype 20 °C :

Ei= 1,99-10° MIla

Jomnyckaemoe aBiieHne Uil MaTpyOka mTynepa :

1= 4ol (e -c)
d+s +e,

29,28 MITa > 11,71 MIla

3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOHYHUBOCTH BBINOJTHEHO
PacuérHblil TuamMeTp oTBEpCTHs (OCh IITYIIEpa COBIAAECT C HOPMAJbIO K TOBEPXHOCTH B IIEHTPE OTBEPCTHUSA):

[p = 2%2545*1*(6-29)/(45+6+29) =29,28 MIla

dy =d+2-c; =45+2%29 =50,8 Mm

Pacu€rHblil quamMeTp OIMHOYHOT'O OTBEPCTHS, HE TPEOYIOIETO YKPETJICHUS

dy=2-|Z2-08| D, (s-9) =2*(12-28)/3788-08)* (3254 % (12-2.8) = 178,3 mm

Fp

W =2%2%(12-2,8)*1*254,5*0,8161/[325,4 + (12-2,8) * 0,8161] = 22,96 MIla

F_v _ 2Ky (- nu._ﬁ.mu_
Dm_ +_”m| nu.ﬂ

JHomyckaemoe gaBnernue [p] = 22,96 Mlla

22,96 MIla > 11,71 MIla

3axiroueHue: Y cJa0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINIOJIHEHO

[Tnomans, HeoOXomuMast I YKPEIUICHUS OTBEPCTHSA

Ap =05 Eﬂ_ - mﬁ_u. S, =05* (50,8 -21,89) * 3,788 = 54,76 mm?

Pacnonaraemas nioma b yKperieHus: OTBEPCTHS:
Ay =1y .TH - Sp - nL.HH +lap o83 g2 +Hly ._”mw -, - n&”_.Hw +1g .ﬁml fp = nu
=15,69*(6-1,196-29)*1+0*0*0+3,738*(6-2,9-2)*1+54,72* (123,788 - 2,8)

=330,1 Mmm?
A; = 54,76 mm? < 330,1 mm?
3akioueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

Jluem
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UcxoaHble AaHHbIe

DJeMeHT:

YcnoBHOE 0003HaUeHUE (METKA)

DJNeMeHT, HeCYIIHHI ITyIep:

Twur a1emMenTa, HECYIIETro MTYLEp:

Tun wrynepa:

ZNHO_UEN.H HECYHICTO 3JICMCHTA!

HOhESEN CTCHKH HECYIICTO DJICMCHTA, S:

13.lWTtyuep A1

Mrymep Al (A1)

Al

OO6cuaiika TUITHHIPHYECKAas

Obeuaiika TUIHHAPHTYECKA

[poxomsammii 6€3 yKperieHus

09I2C Gr.I'OCT 19281
60 MM

CyMMa nprn6aBOK K CTEHKE HECYIIETO 3JIEMEHTa, C: 3,3 MM

Marepuan mwrynepa:

0912C Gr.I'OCT 19281

N3m.

Jlucm

Ne dokym.

[1oon.

[ama

BHuyTpenHnuii quamerp wrynepa, d: 137 Mmm
TonmuHa CTEHKH WITyLEpa, Si: 34 MM
@ CyMMa npr6aBoK K TOJNIIMHE CTEHKH IITYIEepa (BKII0Yasi KOPPO3HUIO), Cs: 2 M
S
(=}
S .
< Jnmuna mrynepa, 11 65 MM
8
=
=
<
e}
m
g
AN
©
3
=
%v Cwmemenue mrynepa, Lu: 7950 mm
CwMmerienue mryiepa, loy: (-464) mm
Tony4eHHsIi yroi moBopoTa mryuepa, 3: (-27,35) ©
©
m IMonydeHHBIN yros HaKIOHa mTynepa, v:  (-27,35) ©
S ITony4enHsIil yron HakinoHa mrynepa, o (-90) °
<
M JimHa BHYTp. YacTH IITYLEpa, la: 0 MM
IIpubaBka Ha KOPPO3HIO, Csi: 2 MM
MuHUMaJIBHBIN pazMep cBapHOro mBa, A: 34 MM
S
o
<
2 Jluem
g 16017-43/6-K06.001PP o
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PacuérHble mapaMmeTpsl pa3MelleHus MITyLepa:
Bmkaiimnii mrynep

Hazpanue mryrmepa: Hrtymep P4 (P4)
Paccrosiame no crenku Ompkaiimero mryrepa, b: 3327 mu
Yron B: 90 °

Pacuyém e paboyux ycriosusix
YcaoBust HarpyKeHus:

Pacuérnas remneparypa, T: 287 °C

PacuérHoe BHyTpeHHee n30pITOUHOE naBienue, p: 7 Mlla

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana r1emenma, HeCyuiezo wimyuep

Homnyckaembie Hanpsipkenus i Matepuana 091 2C Gr.I'OCT 19281 npu temneparype T = 287 °C (paboure ycnoBusi):

[c]= 136,5 MIla

Mopaynb npoiosibHOM ynpyroctu npu temneparype 287 °C :

E= 1,723-10° MIla

Ceoiicmea mamepuana wimyyepa

Homnyckaembie Hanpspkenus i Matepuana 091 2C Gr.I'OCT 19281 npu temneparype T = 287 °C (paboure ycnoBusi):

[c]i= 136,5 MIla

Monynbs pooaBHOM yIpyrocTy npu temmeparype 287 °C :

Ei= 1,723-10° MIla

Jonyckaemoe naBiieHue Jyis matpyoka mrynepa :

_2 sl (e e
d+s +e,

50,5 MIIa > 7 MlIla

3axiro4eHre: Y cJIOBHe MPOYHOCTH M YCTOHYHUBOCTH BBINOJTHEHO
PacuérHeIil tuaMeTp oTBepcTHs (OCh MITYyIIEpa JICKHUT B IIIOCKOCTH ITOIIEPEYHOT0 CeYeHHs 00euaikn):

[#]

= 2*1365*1*(34-2)/ (137 + 34 +2) =50,5 MIla

dp =max(d, 051} +2- ¢, =(max{137;05*231,7} +2*2) =141 Mm

PacuéTHbIil TMaMeTp OAMHOYHOTO OTBEPCTHSI, HE TPEOYIOIIEro YKpEIUICHHS

S—C
dy=2-|—-0,2|- /D, (s- ) =2*((60-33)/50—0.8) * (1900 * (60— 3,3))** =219,3
o 5 p(s-0) ( ) ) *( ( ) MM

=2*1*(60-3,3)*1*136,5*1/[1900 + (60 -3,3)*1] = 7,911 MIla

2K, (-9 [o]
_“&v B Dp +_”m| n”__."_u_ﬂ v

N3m.
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P

OTBepcTHE CUMTAETCS OAMHOYHBIM, ecin Ommkaiiiee Kk Hemy orsepcrue Lltynep P4 (P4) He oka3siBaeT Ha HETO BIIH-
SHHUS, T.€. PACCTOSHHE MEXIY HApyKHBIMH IIOBEPXHOCTAMH COOTBETCTBYIOLIHX IITYIIEPOB YAOBICTBOPSET YCIOBHIO:

b ,‘\_Uw (5—d) + ,‘Hm (-] = (1900* (60—3,3))"2 + (1900 * (60— 3,3)** = 656,4 Mm

YcnoBue He BRIIOTHEHO, TPeOyeTcs JOMOTHUTENBHBIA PacYET YKPETUICHHUMN.
Homyckaemoe nasienwe [p] =min{ 7,911; 7,911} MIla

7,911 MIla > 7 MIla

3akinroueHue: Y cJ10BUe NPOYHOCTH U YCTOHYMBOCTH BBINIOJIHEHO

[Tnouans, HeoOXoMUMast I YKPETIIICHHUsI OTBEPCTHS

A =050, - dpp) 5, =05%(141-1313) %50 = 242,8 w2

Pacnoaraemas miomnaae yKperieHUst OTBEPCTHUS:

Ay =ly .TH -8y, - nL.HH R R I o ._”mw -, - n&”_.Hw +1p .ﬁml Bp = L
=65*(34-3711-2)*1+0*0*0+0* (34—2-2)* 1+ 3282 * (60 -50 — 3,3)

= 4038 mm?

A; = 242,8 mm? < 4038 Mm?
3akmiouenye: Yea0BHe NPOYHOCTH BhINOJIHEHO

Pacuyém e ycrnosusix ucrnibimaruu (I'udpoucrbimaHusi)
YcaoBus HarpykeHusl NIpu MCIbITAHUAX:

Pacuérnast temneparypa, T: 20 °C

PacuérHoe BHyTpeHHee n3dbITOUHOE AaBieHue, p: 11,7 Mlla

PacuéT ykpenneHus orsepctua no FOCT P 52857.3-2007

Ceoiicmea mamepuana riemenma, Hecyuiezo wimyuep

Jomyckaemsie HanpspkeHus it Mateprana 0912C Gr.'OCT 19281 npu temneparype T = 20 °C (yciaoBus TUOpOUC-

MIBITAHNHN ):

[6]1%°= n* Rezo/ Nt = 1*280/1,1= 254,5 MIla

Mopaynb nposiosibHO# ynpyrocty npu temnepatype 20 °C :

E= 1,99-10° MIla

Ceoiicmea mamepuana wimyyepa

Jomyckaemsle HanpspkeHust 11 Matepuana 0912C Gr.'OCT 19281 npu temneparype T = 20 °C (ycioBus ruapouc-

MBITAHUN):

[6]%°%1= N* Reo / N7 = 1*280/1,1= 2545 MIla

Monyns npofonsHOi ynpyroctu npu temneparype 20 °C :

Ei= 1,99-10° MIla

Jomyckaemoe naBiieHHe Uil MaTpyOKa mTynepa :

1= 4ol (e -c)
d+s +e,

94,17 MIla > 11,7 MIla
3akiroucHue: Y ca0BHe NPOYHOCTH U YCTOHYMBOCTH BbINOJTHEHO

[p = 2%2545%1*(34-2)/ (137 + 34 +2) =94,17 MIla

Jluem
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PacuérHelil tuaMeTp oTBepcTHs (OCh MITYIIEpa JIKHUT B IMIIOCKOCTH ITONEPEYHOTO CEYEHUs 00eUaiikm):

dp =tmagd, 054} +2- ¢,  =(max{137;05*23L,7} +2*2) =141 Mm

PacuérHeiil TuaMeTp OAMHOYHOIO OTBEPCTHS, HE TPEOYIONIETO YKPEILJICHHUS |

dy=2- ETE gl p(5— ) =2%((60-33)/447-0.8)* (1900 * (60 - 3,3))"> =307,5 mm
5
P

¥ =2%1*(60-3,3)*1*254,5*1/[1900 + (60 - 3,3) * 1] = 14,75 MIla

o], = 2K, (s-9 g fp]

Dm_ +_”m| nu.ﬂ

¥
1

|

S0
. .

P

OTBepcTHE CUUTAETCS OAMHOYHBIM, ecin Omkaiimee Kk HeMy otBepctue Lltymnep P4 (P4) He okasbiBaeT Ha HETo BITH-
SIHUS, T.€. PACCTOSHUE MEX/Iy Hapy>KHBIMU TIOBEPXHOCTSIMH COOTBETCTBYIOIIHX IUTYLEPOB YAOBIETBOPSIET YCIOBHUIO:

B> Dy (s-) +.[Dp (s-c) = (1900% (60~ 3,3)) + (1900 * (80~ 3:3) = 656,4 Mm

YcnoBue He BBIOIHEHO, TpeOyeTcs JONOTHUTENBHBIN PacYET YKpEeTUICHUH.
Jonyckaemoe masnenue [p] = min{ 14,75; 14,75} MIla

14,75 MlIla > 11,7 MIla

3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOHYHUBOCTH BBINOJTHEHO
[Touans, HeoOXoMUMast I YKPETIIICHHUsI OTBEPCTHS

Ap =050, - dyp ) 5, =05+ (141-1313)* 447 =217 m?

Pacnonaraemast momanp yKperuieHus: OTBEPCTHUS:
Ay =1y .Tplmﬁ. - nL.HH +lap 8y fa +Hlg ._”mw -, - n&”_.Hw +1g .ﬁml fp = L
=65*(34-3,317-2)*1+0*0*0+0* (322 2)* 1 +328,2* (60 44,7 — 3.3)

= 5802 mm?
A = 217 mm? < 5802 mm?
3akodycHre: Y CJIOBHE MPOYHOCTH BHITIOJTHEHO

16017-43/6-K06.001PP
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UcxoaHble AaHHbIe

DIeMEeHT:

YcnoBHOe o0o3HaueHHe (MeTKa)

DONeMeHT, HeCYIIHHI ITyIep:

14.lWtyuep A1_DN80

MItynep AL_DN50 (Al)

Al

Juute smuntryeckoe Al

Tun snemenTa, Hecylero wrynep: JHUIIE SJUITUIITUHYECKOE

Tun wrynepa:

ZNHO@EEH HECYLICTO 3JICMCHTA!

HOhEEEN CTCHKH HECYIICTO DJICMCHTA, S:

[poxomsammii 6€3 yKperieHns

09I2C Gr.I'OCT 19281
12 MM

CyMMma npru6aBOK K CTEHKE HECYIIETO 3JIEMEHTa, C: 2,8 MM

Marepuan mrynepa:

BryTpennnii nuametp mrytepa, d:

TonmuHa CTEHKH WTyuepa, si:

CyMMa npr6aBoK K TONIIMHE CTEHKH LITYyLEpa (BKI0Yas KOPPO3HIO), Cs:

Juuna mrynepa, 11

[l

Al

Cwmemenue mrynepa, Ru:

Yron noBopora mryunepa, J:

M\..-._.

JiHa BHYTp. 4acTu mrynepa, ls:

[TpnbaBka Ha KOPpPO3MUIO, Csi:

09I'2C Gr.I'OCT 19281
75 MM
12 MM

2 MM

40 MM

0 Mmm
OO
70 MM

2 MM

MuHUMaNbHBIH pa3Mep cBapHOro miBa, A: 12 MM

Pacyém e paboyux ycriosusix

YciaoBust HarpyKeHus:

Pacuérnas remneparypa, T:

287 °C

N3m.

Jlucm
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[ama
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PacuérHoe BHyTpeHHee n30bITOuHOE naBienue, p: 7 Mlla

PacuéT ykpenneHus orsepctusa no F'OCT P 52857.3-2007

Csoiicmea mamepuana rniemenma, Hecyuiezo uimyuep

Jomyckaemsie Hanpspkerust it Matepuana 091 2C Gr.['OCT 19281 npu temneparype T = 287 °C (pabouue yciioBus):

[c]= 136,5 MIla

Momyns IpooIbpHOH yIpyrocTH mpu Temreparype 287 °C :

E= 1,723-10° MIla

Ceoiicmea mamepuana wimyyepa

Honyckaembie Hanpspkenus i Matepuana 0912C Gr.I'OCT 19281 npu temneparype T = 287 °C (paboune ycnoBusi):

[c]i= 136,5 MIla

Monyns npofonbHOM ynpyrocty mpu temmneparype 287 °C :

Ei= 1,723:10° MIla

JlommyckaeMoe AaBieHHe AJs nMaTpyOka mrynepa :

_ 2ol s -
d+s +e,

30,67 MIla >7 MIla

3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOIHYHUBOCTH BBINOJTHEHO
PacuérHeIit tuameTp oTBepcTHs (OCH IITYIIEpa COBNANAET C HOPMANIBIO K IIOBEPXHOCTH B LIEHTPE OTBEPCTHSA):

[#]

= 2*1365*1*(12-2)/(75+12+2) =30,67 MIla

dy =d+2dc, =75+2*2 =79 mm

PacuéTHbIil TMaMeTp OAMHOYHOTO OTBEPCTHSI, HE TPEOYIOIIET0 YKPEIUICHNUS :

dp=2-|2°-0z| p (5= ) =2*((12-28)/4227-08)* (3254 * (12 - 28))"* = 150,7 mm
E
I

T_v _ 2K (- nu.n_u_._”_u”_
D +_”m| _u”_.d_H

Homyckaemoe gaBnernwne [p] = 15,01 MIla

15,01 MIla > 7 MIla

3akiroueHue: Y cja0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

[Tnomane, HEOOXoAUMAs IS YKPETUICHUS OTBEPCTHS :

W =2%2%(12-28)*1*1365*1/[3254 + (12-2,8) * 1] = 15,01 MIla

A =050, - dpp) 5, =05%(7921,89) 4,227 = 120,7 mv?

Pacnonaraemast riomap yKpeIreHus: OTBEpPCTHSL:

g =y .ﬁmplmﬁ - nL.HH +lap 53 2 +lg ._”mw -, - n&”_.Hw +1p .ﬁml Sp— L
=3513*(12-2,079-2)*1+0*0*0+ 1257 *(12-2-2)*1 + 54,72 * (12 4,227 — 2,8)

= 651 mm?
A; = 120,7 mm? < 651 mm?
3akmroueHye: Yca0BHe NPOYHOCTH BhINOJIHEHO

Vcnosue npounoctu: Pp =1
0,4663 < 1.0. YcioBue MpoOYHOCTH BBHITIOTHEHO

Ycnosue npounoctn: Ty =1

0,01762 < 1.0. YciioBue MpOYHOCTH BBITIOJIIHEHO

Venosue npoynoctu: Ty, £1

0,4124 < 1.0. YcioBue mpOYHOCTH BBITIOJIHEHO

.u_nvﬁu_u.m.ﬁ_TﬁE

0,8964 < 1.0. YcioBue MPpOYHOCTH BBIIOJIHEHO

VYcaoBre MPOYHOCTH: MLk —_nvu_ +& _.u =

VYcnoBue nmpoyHocTH: o = Tr

41,51 MIla < 136,5 MIIa. YcnoBue nNpo4YHOCTH BHIIIOTHEHO

Jluem
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Pacuyém e ycrnosusix ucrisimaHul (F'udpoucreimaHusi)
YcaoBust HarpyKeHus P UCHBITAHUAX:

Pacuérnas temniepatypa, T: 20 °C

PacuérHoe BHyTpeHHee U30bITOYHOE AaBieHue, p: 11,7 Mlla

PacuéT ykpenneHusa otBepctusa no NOCT P 52857.3-2007

Ceoiicmea mamepuana ynemenma, Hecyuiezo uimyuep

Jomyckaemsre HanpspkeHus st Matepraia 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (yciaoBust TuApOUC-

MIBITAHAN):

[6]°= N* Rejzo / Nt = 1*280/1,1= 254,5 MIla

Monyns npofonbHO ynpyroctu nmpu temneparype 20 °C :

E= 1,99-10° MIla

Ceoitcmea mamepuana wumyuepa

Jomyckaemsre HanpspkeHus 1yt Matepuaia 0912C Gr.'OCT 19281 npu remneparype T = 20 °C (ycioBust THApOUC-

IBITAaHUN):

[6]%°1= N* Rezo / N7 = 1*280/1,1= 254,5 MIla

Mopayns npoiosibHOM ynpyroctu npu temnepatype 20 °C :

Ei= 1,99-10° MIla

Jomnyckaemoe aBiieHne Uil MaTpyOka mTynepa :

1= 4ol (e -c)
d+s +e,

57,2 MlIla > 11,7 MIla

3axiro4eHre: Y cJIOBHe NPOYHOCTH M YCTOHYHUBOCTH BBINOJTHEHO
PacuérHbIil TuamMeTp oTBEpCTHs (OCh IITYIEpa COBIAIAECT C HOPMAJbIO K TOBEPXHOCTH B IIEHTPE OTBEPCTHUSA):

[p = 2%2545%1*(12-2)/ (75 + 12 +2) =57,2 MIla

dy =d+d-c, =75+2*2 =79 mm

Pacu€rHblil quamMeTp OIMHOYHOT'O OTBEPCTHS, HE TPEOYIOIETO YKPETJICHUS

dy=2-|Z2-08| D, (s-9) =2*(12-28)/3783-08)* (3254 % (12-2.8)2 = 178,6 mm

Fp

W =2%2%(12-2,8)*1*254,5*1/[3254 + (12-2,8) *1] = 27,99 MIla

F_v _ 2Ky (- nu._ﬁ.mu_
Dm_ +_”m| nu.ﬂ

JHomyckaemoe gaBnernune [p] = 27,99 Mlla

27,99 MIla > 11,7 MlIla

3axiroueHue: Y cJa0BUe NPOYHOCTU U YCTOHYHMBOCTH BHINIOJIHEHO

[Tnomans, HeoOXomuMast I YKPEIUICHUS OTBEPCTHSA

Ap =05 ?u - m_uL. 8, =0.5*(79-21,89) * 3,783 = 108 mm?

Pacnonaraemas nioma b yKperieHus: OTBEPCTHS:
Ay =1y .TH - Sp - nL.HH +lap o83 g2 +Hly ._”mw -, - n&”_.Hw +1g .ﬁml fp = nu
=35,13*(12-1,858-2)*1+0*0*0+1257*(12-2-2)* 1+ 54,72 * (123,783 - 2,8)

= 683 MMm?
A; = 108 mm? < 683 mm?
3akioueHue: Y cJ0BUe NPOYHOCTH BbINOJIHEHO

Jluem
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15.0nopa cepnoBas

MUcxopoHble gaHHble

DeMeHT, CBSI3aHHBIN C OMOPOil:

Buyrpennnit nuamerp obedaiiku, D:

Tommmaa cteHKkd 00edaiiky, s:

O0euaiika WIKHAPUYCCKAS
1900 mm
60 MM

[TpnbaBka 111 KOMIEHCAIMK KOPPO3UH U 9PO3HH, C1. 2 MM

IIpubaBka a1 KOMIEHCAITMN MUHYCOBOTO JIOITyCKa, ¢2: 1,3 MM

N3m.

Jlucm | Ne Qokym. Todn.

[ama

IIpubaBka TexHOIOTHIECKAS, C3: 0 MM
CymMma prubaBoK K CTEHKE 00edalKu, C: 3,3 MM
Mupwuaa onopsl, b: 300 MM
VYroi 0xBaTa OMopHI, o1, 1133°
Paccrosiare ot kpas 35ieMeHTa, lo: 1100 mm
g PaccTosiHME 10 JHUILA, a: 1,2:10° mm
©
IS Bricora onopsr, H: 180 mm
[
g ToumuyHa nucTa, $o: 8 MM
=
upwuna mucra, ba: 450 MM
Vron oxsara IucTa, B2 : 140°
=
M JliHa BBICTYMAOIICH YacTH JTUCTA, f: 237,2 MM
2 Pacyém s U&QQLQX ycriosusx
WHO YcioBusi HarpykeHus (cM. MIOPHI CHJI 1 MOMEHTOB):
Pacuérnas remneparypa, T: 287 °C
< KoadduiineHT 3amoaHeHNs )KUIKOCTHIO, = : 0,539
I
S
m II10THOCTB KUIKOCTH, P 953 kr/m®
& PacuérHoe BHyTpeHHEe U30BITOUHOE JaBJICHHE, ICHCTBYIONIEE B 2JIEMEHTE HaJl OTIOPOH, p: 7009 MITa
© HW3rubaromuii MOMEHT B Ce9€HHH 000JI09KHU Ha omopoii, M: 8,535-10* H M
m Onoproe ycunue, F: 2,582:10° H
M TMonepeunoe ycumye B cedeHNH 000109k Haj onopoit, Q:  1,713-10° H
S o o o o
2 JlonyckaeMble HATPY3KH AJIsl 3JIEMEHTA, CBA3AHHOIO0 ¢ 00e4aiikoil (cM. pacuér “O0euaiika
HWJIMHApUYecKan’):
Jlommyckaemoe Hapy»KHOE JaBjieHue, [p]: 4,197 MIla
S
e
2 Jluem
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loon. u 0dama

WHe. Ne 0y6n.

0

Bsam. uns.

[odn. u dama

MHs. Ne noorn.

JonyckaeMblii usrubaromuii MoMenT, [M]yer:  2,259:10" Hm
Jomyckaemas oceBoe cxxumMaromee yeunue, [F]: 4,754-107 H

Jomyckaemas nonepednoe ycunue, [Q]: 1,148-10" H
Pac4yéT o6e4yakm Ha NPOYHOCTb U YCTOMYMBOCTb OT ONMOPHLIX Harpy3okK no
FOCT P 52857.5-2007

Onopa 6e3 noOK1aoH020 1ucma
YcnoBre nNpoYyHOCTH:

F < [F] = min {[F],, [F];}

1= ninFl L) = g 15100

2,582-:10° H< 4,15-10° H

WNEEG@EEQH V\O._.—OW:G —.——UQF——.—OQ‘H: nu %QHO—,\;—H:\—WQO‘H: BbIIIOJIHEHO

Ilposepka ycnosusa ycmoiiuugocmu
Cocyn paboTaet o1 BHyTPEHHUM JaBJIEHUEM, [TPH IIPOBEPKE YCTOMYMBOCTH MPUHUMAIOT p=0.

2
F
VciaoBue yCTONYUBOCTH: E +2 4 M + ﬁMW <1

(F] [F] Ml L[Q]

2
E + m|m+ F + ﬁmw =0/4,197 + 5,314-10%/ 4,754-10" + 8,535-10* / 2,259-10" + (1,713-10°/ 1,148-10" > = 0,01518
(B] [F] M)y \[2]

0,01518<1.0

3akroueHue: Y cJ0BUe YCTOHYUBOCTH BHINOJIHEHO

Pacuyém e ycrnosusix ucrnibimaruu (I'udpoucrnbimaHusi)
YcaoBust Harpy:KeHusi NP UCHBITAHUAX (CM. DMIOPHI CHJI 1 MOMEHTOB):

Pacuérnas temneparypa, T: 20 °C
KoadduiineHT 3amoaHeHUs )KUIKOCTHIO, 5 : 1

103 3
TInOTHOCTE KUIKOCTH, P 1-10° kr/m

Pacuérroe BHYTPCHHECC H30BITOYHOE JAaBJICHHUC, NOWOHW%BEOO B 3JICMCHTC HaJ{ OEO@OW? p: 11.72 MIIa
1

W3rubatommii MOMEHT HaJ Omopoii, M: 1,3-10° Hwm

Onopuoe ycunue, F: 3,098:10° H

[TonepeuHoe ycuiaue B ceueHHH 060104KH Haj onopoii, Q: 2,02:10° H

JlonyckaeMble HATPY3KH /ISl 3JIEMEHTAa, CBA3AHHOIO ¢ 0o0evaiikoil (cM. pacuét “Odeuaiika
HWJIMHApHYeCcKan’):

Jlomyckaemoe Hapy»KHO€E JaBjieHue, [p]: 6,773 MIla

JornyckaeMblii usrubaromuii MoMeHT, [M]yer:  4,211-10" Hwm

Jornyckaemasi OCEBOE CxkuMaromlee ycunue, [F]: 8,862:107 H

Jormyckaemas monepedHoe ycuiune, [Q]: 2,135:10" H
PacuyéT ob6evyankm Ha NMPO4YHOCTbL U <040S£SWOO._._U OT ONOPHbLIX HArpy3okK no
FOCT P 52857.5-2007

Onopa 6e3 nooOK1aoH020 1ucma
YcmoBue MMPOYHOCTU:

F < [F] = min {[F],, [F];}

(F1= min{FL FL) _ g 5105

3,098:10° H< 6,5:106 H

3akioueHue: Y cJ0BUe NPOYHOCTU U YCTOHYMBOCTH BHINOJIHEHO

Ilposepka ycnosus ycmoiiuugocmu
Cocyn paboTaet 1noji BHyTPEHHHM JaBJI€HHEM, [IPU MPOBEPKE YCTOMIMBOCTH MpUHUMAIOT p=0.
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loon. u 0dama

WHe. Ne 0y6n.

0

Bsam. uns.

[odn. u dama

MHs. Ne noorn.

i

2
F
VcnoBue yeTOHIMBOCTH: —— + —— + _ M + ﬁmQ <1

(p] [F] Mlpe [0

(gl [F] [Mlper
0,01037<1.0
3akiroueHue: Y cI0BHe YCTOWYHBOCTH BHINOJTHEHO

ol R, M A@
[2]

2
|¥ =0/6,773 + 6,376:10°/ 8,862-10" + 1,3-10°/ 4,211-10” + (2,02:10°/ 2,135-10" )* = 0,01037

N3m.

Jlucm | Ne Qokym. Moon. |Hama
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16.Cnucok nutepaTtypbl

1) TOCT P 52857.1-2007. Cocyasl u annapatsl. HOpMbI # METO/IBI pacyeTa Ha MPoYHOCTh. OOIHe TpeboBaHusI.

2) TOCT P 52857.2-2007. Cocyasi u anmapatsl. HOpMbI 1 METO/IbI pacueTa Ha MPOYHOCTh. PacueTr munuHapuye-
CKUX M KOHMYECKHX 00€4aeK, BBITYKIIBbIX U IUIOCKHUX JHUII U KPBIIIEK.

3) TOCT P 52857.3-2007. Cocyasi u anmapatsl. HOpMBI 1 METO/IbI pacueTa Ha MPOYHOCTh. YKPETICHHE OTBEPCTHIA
B oOevalikax ¥ JHUIIAX IIPY BHYTPEHHEM M BHELIHEM JaBJeHUAX. PacueTr Ha NpoYHOCTh 00€4aeK U JHUIL PH
BHEITHNX CTATHYECKUX HAarpy3Kax Ha IITYIEp.

4) TOCT P 52857.4-2007. Cocynpl u anmaparsl. HOpMBI 1 METO/IBI pacdeTa Ha MPOYHOCTh. Pacuer Ha MPOYHOCTD
TePMETHYHOCTH (DIIAHLIEBBIX COCTUHEHHH.

5) TOCT P 52857.5-2007. Cocymsi u anmapatsl. HOpMBI 1 METOIBI pacueTa Ha MPOYHOCTh. Pacuer obeuaek u
JHHII OT BO3AEHCTBHUS OTIOPHBIX HArPy30K.

loon. u 0dama

WHe. Ne 0y6n.

0

Bsam. uns.

[odn. u dama

MHs. Ne noorn.

N3m.

Jlucm

Ne dokym.

[1oon.

[ama
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17.Jlnct perncrpaumm nameHeHnn

i Homepa nucmos (cmpaHuy) Bcezo nucmoe Ne Bxodsuwjuti Ne
3 (cmpaHuu) 3 conpogodumesnsHoeo | [lodnucs | Hama
X | M3smeHeHHbIx | 3ameHeHHbIx | Hoebix M3bameix OoKkymeHma
8 00KymeHme dokymenma u dama
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