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Hucrumuiina «Po3paxyHKH Ta KOHCTPYIOBaHHSI TUIIOBOTO YCTaTKyBaHHS
Bukianaersesa Ha kKadenpi MAXHB HTVYY «KIIl» y 5 cemectpi cryaeHTam, siki
HaBYalOThCS 3a creuianizamiero “KoMm’toTepHe NpOeKTyBaHHS, NPOrpaMHe
yIpaBJIiHHS 00JagHAHHS IIEJI0JIO3HO-TIAIEPOBOTO BUPOOHUIITBA” . JucHuiuiina
Ma€ JaTd 3HaHHSA  3a0e3Me4YeHHsT  MINHOCTI, CTIHKOCTi, KOPCTKOCTI,
TrepPMETUYHOCTI, KOPO31HHOI TPUBKOCTI 1 KOHCTPYKTHUBHOI JOBEPIIEHOCTI
OCHOBHOT'O XIMIYHOTO OOJIaIHAHHSI.

MeToro nMpakTUYHUX 3aHATh € HA0YTTA AOCBIAY MNPOBEIEHHS PO3PaAXyHKIB
OCHOBHHUX €JIEMCHTIB OOJIaJIHAHHS XIMIYHUX BHPOOHMIITB, CHCTEMaTH3aIlisd 1
3aKpITJICHHS JISKI[IHHOTO MaTepiaty.

TeopeTu4Hi TOJIOKEHHS  JUCIUIUIIHM  BHUKJIAJEHI Y  HaBYAJIbHO-
METOJMYHUX PO3POOKax BHUKJIAAadiB Kadeapu, MOCUIaHHS Ha SKI MOJAIOTHCS

OKPEMO Y KO)KHOMY PO3/ILI1 BKa31BOK.
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TEeXHOJIOTIYHUX ONepaIlisix, M;

— JO0JAaTOK JI0 PO3PaxyHKOBOI TOBIIMHU CTIHKW ISl KOMIICHCAIi
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E
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F — ocboBa cruckyroua cuia ab0o poO3paxyHKOBE 3yCWIUIA, IO Ji€ Ha

mnuiabku, H;
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P — po3paxyHKOBUH BHYTpilIHINi TUCK, MI]a;
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R,, — MiHIMajbHe 3HA4Y€HHA YMOBHOI TpPaHMIl IUIMHHOCTI 32

PO3paxyHKOBOI TeMmIepaTypu (Hampy>KeHHs, 3a SKOro 3aJIUIIKOBE

BUIOBXKEHHS cTaHOBUTH 0,2 %), MIla;
20 .. . . )
Ry5, — MiHIMambHe 3HAUYEHHS YMOBHOI TpaHUI IUIMHHOCTI 3a

temriepatypu 20 °C (HanpyKeHHs, 32 SIKOTO 3aJIUIIKOBE BUJIOBXKEHHS
ctaHoBuTh 0,2 %), Mlla;

R,, — MiHIMajbHe 3HA4Y€HHA YMOBHOI TpPaHMIl IUIMHHOCTI 3a

PO3paxyHKOBOI TeMmIepaTypu (Hampy>KeHHs, 3a SKOro 3aJIMIIKOBE

BUJIOBXKCHHS CTaHOBUTH 1 %), MIla;
20 . . : .
Ry — MiHIMajbpHEe 3HAUYEHHS YMOBHOI TpaHMIl IUIMHHOCTI 3a

temriepatypu 20 °C (Hanpy>KeHHs, 32 SIKOTO 3aJIHUIIKOBE BUJIOBKEHHS
cTtaHoBUTH 1 %), Mlla;

Rs — MiHIMallbHE 3HAYEHHS THMYAcCOBOTO OMOpY (TpaHUIll MIIIHOCTI) 3a
pO3paxyHKoBO1 Temieparypu, Mlla;

Ry — BHYTpILIHIN pajilyc KpUBU3HU B BEPUIMHI JHUIIA a00 KPUILKH, M;

R. — BHYTpIIIHIM pajilyc KpUBU3HU Y BEPIIHUHI €IIITUYHOTO THUINA, M;

RT2 0_ rpaHuls IIIMHHOCTI 3a TeMiepatypu 20 °C, Mlla;

R, — rpaHMIIs TNIMHHOCTI 32 PO3paxyHKOBO1 Temneparypu, Mlla;

S — BUKOHaBYa TOBIIMHA CTIHKA OOWYANKH (MTOCYIUHU), M;

S! — BuKOHaBYa TOBINMHA CTiHKM OOWYalKM (HOCYIMHH) Yy TEPLIOMY
HaOJIM>KEHHI, M;

Sr — po3paxyHKOBa TOBIIIMHA CTIHKH, M;

Sy — BUKOHaBYa TOBIIHMHA CTIHKU JHUILA, M;

Sg — BUKOHABYa TOBIMHA CTIHKU JHUIIA Y TIEPIIOMY HAOIUKEHHI, M;

Sor — PO3paxyHKOBA TOBIIMHA CTIHKU AHUINA, M;

Sk — BUKOHaBYa TOBIIMHA KOHIYHOTO AHUINA Y 0€3MOMEHTHIH 30H1, M;



1 . . .
S — BHKOHaBYa TOBIIMHA KOHIYHOI'O IHUIIA Y OE3MOMEHTHIN 30HI Yy

K
nepuomMy HabJIMKEeHH1, M;

S .k — PO3paxyHKOBa TOBIIMHA CTIHKU JHUIIA, M;
S,p— TOBIMHA NMPOKJIAAKH, M;
t — po3paxyHkoBa Temmeparypa, °C;
t, — 30BHIIIHSA Temneparypa, °C;
t, — BHyTpilIHsA Temneparypa, °C;
Vyop — IIBUJIKICTH KOPO311 (IIPOHUKHICTB), M/PIK;
X — Koe(iIieHT;
Z; — KOOpAWHATA YIIIJILHCHHS BaJia, M;
Zy — KOOpJIMHATA CEPEANHM Bajla, M;
Z3 — KOOpPJAMHATA MICLISl pO3TallyBaHHs MEPIIOi MIIIAIKH, M;
Z4 — KOOpJIMHATA MICIIsl pO3TalllyBaHHS JPYToi MIIIAJIKU, M;
0, 04 — TIOJIOBUHU KyTa MPHU BEPIINHI KOHIYHOI 000JOHKH (HMINA), TPa;
0t — KOe(IIIEHT JIIHIMHOTO pO3MMpeHHs, 1/rpan.;
S — KoedIiEHT TOBCTOCTIHHOCTI;

[S.— PO3paxyHKOBUM KOC(IIIEHT TOBCTOCTIHHOCTI;

y - KyT HaxXwily YIIUIbHIOBAJIBHOI TMOBEPXHI KOpIycy a0 KPHUIIKU
MOCYJIMHU JI0 BEPTUKAI, TPal.;

71 - KyT Haxwily YIIUIbHIOBAJIbHOI MOBEPXHI YIIUIBHIOBAJBHOTO KUJIbLIS,
rpan.;

At — mepenaa remmeparyp, °C;
7] — IONPAaBKOBUM KOE(DILIIEHT;
A — THYYKICTb;

1 — koediuient Ilyaccona;

p — TYCTHHA PilvHH, KI/M°,

p — KyT TEPTH,



Ows — €KBIBAJICHTHE HanpykeHHs1, Ml 1a;

0, — TepMeTe3yloue HaNpyKCHHS 3IM'SKIICHHS NPOKIAAKU Jis
PO3paxyHKOBOIO THUCKY, MlIa;

O — TPaHMIs INTMHHOCTI 32 PO3paxyHKOBO1 TemnepaTtypu, MIla;

0ys — MIHIMQJIbHE 3HAYEHHS TPAHUIN TUIMHHOCTI MaTepially TOBEPXHI, 1110
VIIUTBHIOETHCS, TIPU pO3paxyHKOBIH Temmnepartypi, Mlla;

Ooss — MIHIMAJIbHE 3HAUEHHS TPAHUIl IUIMHHOCTI MaTepiaily KOpmycy
IpU pO3paxyHKoBii Temmneparypi, Mlla;

05— MIHIMaQJIbHE 3HAUEHHS T'PaHUL INIMHHOCTI MaTepiady KPHUILKHU MPU
po3paxyHKoBiii Temnepatypi, MIla;

[ 6] — nomyctume HanpyxeHHs 3a po3paxyHKOBOI TemiiepaTypu, MI1a;

[0l — nmomycTMe KOHTaKTHE HANpyKEHHS Ha YIIUIBHIOBAILHUX
MOBEPXHAX MIPHU pO3paxyHKoOBiil Temneparypi, Mlla;

[ 6]20 — nomyctume Hanpyxenns 3a Temreparypu 20 °C, MIla;

T — CTPOK CIIy’KOHM arapara, pik;

@ — KOe(]IIIEHT MIITHOCTI 3BapHOIO 11IBa;

@, — PO3PAXyHKOBHI KOE(DILIEHT MIITHOCTI 3BAPHOTO IIBA;

1. BUXIJIHI JAHI 10 PO3PAXYHKY AITAPATA
AnapaT 3HaXOQUThCS MiJ J1€I0 BHYTPIIIHBOTO TUCKY p. 3 00Ky 00O0JOHKHU
Ha KOPIIyC Jli€ 30BHIMIHIA THCK P;. EnemeHTH amaparta 3BapeHi 3 JUCTOBOTO
npokary. JloBkuHa 3BapHUX IIBIB, 10 KOHTPOJIIOIOTHCS, cTaHOBUTH 100 % Bix
3arajibHOi JOBXkWHU. KOHIUHE [HMIE BUKOHAHO 0Oe3 BinOopToBKU. (Cxema
amapata HaBeleHa Ha pucyHky 1.1, a BuUXigHI HaHl AJi1 PO3paxyHKy — y

tabmuisx 1.111.2.
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Puc. 1.1. Cxema amapara

Tabnuys 1.1. Bupa 3BapHOro I11Ba

BI/II[ 3BAPHOTI'0 IIIBA

Bapiant
12 CTHKOBH, 1110 BUKOHYETHCS BPYYHY 3 OJTHOTO OOKY
]
CtukoBHiA 3 JBOOIYHUM  CYIUIBHUM  IIPOBapoM, IIO
3,4 BUKOHYETHCSI aBTOMAaTHYHUM 3BapIOBAHHIM
CTHKOBHMIA, IO TOCTYIHUM JIJIs1 3BApIOBaHHS 3 OJHOTO OOKY 1
[0 Ma€ y IPOIIeCi 3BapIOBaHHS METaJEBY IMIJIKIAAKY 3 OOKY
56,7 KOpEHs IIBa, sIKa NPWIATae 10 BCid JOBXHHI IIBa 10
OCHOBHOTO METAITy
8.9, 10, CTHKOBMI 3 IMIBapIOBaHHSAM KOPEHsI IIBa, 10 BUKOHYETHCS
11 Bpy4dHny
CtukoBHi 3 JBOOIYHUM  CYIIJIBHUM  IIPOBApoOM, IO
12,13 | BUKOHY€ETBCS ABTOMATHYHIM 3BapIOBAHHSM
CTHKOBMI 3 IMIBApIOBaHHSM KOPEHsSI IIBa, 1[0 BUKOHYETHCS
CtukoBHi 3 JBOOIYHUM  CYIUIBHUM  IIPOBapoM, IIO
16, 17 BUKOHYETHCSI aBBTOMAaTUYHUM 3BapIOBaHHSIM
18, 19, CTHUKOBHH 3 IMiIBaprOBaHHSAM KOPEHS IIBa, IO BUKOHYETHCS
20 BPpYYHY

11




VY npuknanax mojaHi po3paxyHKH €JIEMEHTIB LIbOT0 anapara 3a poOo4mx

YMOB.

TnymadeHHs: yMOBHUX IMO3HA4Y€Hb BEJIMUMH, K1 HaBeJeHl y Tabmuii 1.2

MOXHA OTPHUMATHU 3 HepeﬂiKy IIO3HAYCHDb.

Tabauys 1.2. Buxigai gaH1 10 po3paxyHKy

Mapxka crami

Ba- | D, | Do, | b | @ | P | Ds t,°C | enemeHTIB Viop 10 ik
piaat| M | M | M |rpax|MIla|MlIla| " MM/piK P
armapara

1 109[/0,06/06] 45 | 1108 170 0912C 0,03 10
2 | 1]007/08| 30 | 1,0 | 0,6 | 160 20K 0,08 15
3 |11]007/09] 45 | 11| 0,7 | 165 16I'C 0,03 20
4 1121009|11| 30 | 0,8 | 0,5 | 155 20 0,08 20
5 [12]0,09]125 45 | 10 | 0,7 | 165 0912C 0,04 15
6 [14/01 (14| 30 | 0,7 | 0,4 | 150 Ct3mc 0,05 20
7 114101 |16] 45 |09 | 0,6 | 160 16I'C 0,03 10
8 /16/0,11/16| 30 | 0.6 | 0,4 | 150 20 0,06 15
9 /116/0,11|18| 45 | 0,8 | 0,6 | 100 0912C 0,04 20
10 1/1,8/0,13|16| 30 |0,63| 0,4 | 150 20 0,05 10
11 |/1,8/0,13|18| 45 | 0,7 | 0,4 | 150 20K 0,06 15
12 | 2 10,14|2,2| 30 |0,54| 0,3 | 140 Ct3mc 0,04 20
13 | 2 10,214|25| 45 |0,74| 0,5 | 155 20K 0,07 10
14 12,2]10,16|16| 30 |0,54| 0,4 | 150 10 0,08 15
15 12,2|10,16 18| 45 |0,64| 0,5 | 155 Cr3mnc 0,05 20
16 [2,4]017|28| 45 |0,44| 0,3 | 140 10 0,07 10

17 12,6/0,19|28| 45 |0,54| 0,4 | 150 Cr3nc 0,05 15

18 | 2 10,14|2,5| 30 |[0,50]| 0,4 | 170 0912C 0,07 20

19 | 2 10,14|25| 45 |045]| 6 175 16I'C 0,06 15

20 | 2 |0,14]22| 30 |040| 7 160 0912C 0,05 10
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2. MPAKTUYHE 3AHATTA 1.
PO3PAXYHKOBI ITAPAMETPH I JOITYCTUMI HAIIPY KEHHSA

Jlitreparypa.

1. AuapeeB I.A. KoHcTpyroBaHHS 1 pO3paxyHOK TUIIOBOTO yCTaTKyBaHHS
XiMiyHUX BUpPOOHHMITB. (OCHOBHI TIOJOKCHHS. EJEMEHTH TOHKOCTIHHUX
MOCY/MH, HaBaHTAXCHUX BHYTPIIHIM THUCKOM. HaBu. mociOnuk. — K.:
«Bunasuunto «llomitexnikay, 2011. — 272 c.

2. Augpees LLA., 3yopiit O.I'., Mikynenok [.O. 3actocyBanHs MatepiaiiB
y XiMiYHOMY MamuHoOyyBaHH1. Crani 1 yaByHu. Hapu. nocionuk. — K.: 1999.-
148 c.

3. AunnpeeB [.A., MikynboHok [.O. Po3paxyHOK, KOHCTPYIOBaHHS Ta
HAJIMHICTh 00JaHAHHS XIMIYHUX IMPOOHHULTB: TEpMIHOJOTIYHUN CIOBHHK. —

K.: IBI] “BugaBaunrso «Ilomitexnika»”, 2002. — 216 c.

gaBﬂaHHﬂ Hal NMPaAKTUYIHE 3AaHATTH.

Buznauutu: 1) poOouwii, po3paxyHKOBUI, YMOBHUH, NpPOOHUI THCK
BCEpeAMHI arapaTta; 2) pO3paxyHKOBY TeMIlepaTypy Ui IWIHAPUYHOL
oOnyaiiku amapata; 3) JONMyCTUME HaNpy>KeHHsS IJi1 MaTepialy LHIIHIPUYHOI
oOuuaiiku amapara; 4) JI0AaTOK JO PO3PaXyHKOBOi TOBIIMHH CTIHKU
MWTIHAPUYHOT 00MYalKK arapata; S5) Koe(iIlleHT MIITHOCTI 3BapHOTO IIBa JIs
HUJITHAPUYHOT OOUYalKy anapara.

Tabnuii a1 BU3HAYEHHS JOMYyCTUMHUX HaIpy>KeHb [a/ 1 KoedilieHTiB
MIIIHOCTI 3BapHUX IIBIB ¢ HaBejeH1 y gonartkax A i b.

Ipuxaaam 10 po3ainy

1. 3ae0annsa. BusHauntu poOOUMN THUCK ppos y TNoOcyAuHi. Pesynbrar
Hajgatu y Mlla.

Buxioni 0ani. AGCOMOTHUMN TUCK Y TTOCYANHI CTAHOBUTh Pys. = & aTa.
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Piwennsn. HanmumkoBuit TUCK Py, = Pase— Pamn — 8 — 1 =7 aTn
2 .
Yepes e, mo 1 KZC/ em” = 0,0981MlIa, a 3a BUBHaA4YECHHIM pOOOUYNI THUCK €

HQUIMIIKOBUM  THCKOM  0€3  BpaxyBaHHS  TIAPOCTaTUYHOIO  THUCKY,
KOPOTKOYACHOTO MIiJBUIICHHS THCKY IIiJ 4Yac CIpallOBaHHSA 3aro01KHUX
IPUCTPOIB 1 T. 1H.

Ppoc = pn =1 0,0981=0,6867 MIla.

2. 3a60anns. BU3BHaUNTH PO3PaxyHKOBHM TUCK p Y TIOCYIHHI.
Buxioni oani. Po60umil THCK CTAaHOBUTH pp.,s = 0,5 Mlla, Bucora mapy
pinunu B mocyauui H, = 3,2 M, ryctuna pigunu p = 1250 kr/m®,
Piwenna. I'iagpoctatuunuil Tuck p. = pgH, = 12509,813,2 = 39240 I1a
P,/ P,.; =0,039240/0,5 = 0,078 > 0,05,

TOMY P = Ppos + p-= 0,5 + 0,039 = 0,539 MIIa.

3. 3as0annsa. BU3HAYUTH T1IAPOCTATUYHUIN TUCK p, Y TIOCY/IHHI.

Buxioni oawui. Bucora mapy piauHu craHoBuTh H, = 3,2 M, rycruna
pinunu p = 1250 xr/me,

Piwenna. I'inpoctatnaauii Tuck p. = pgH, = 12509,813,2 = 39240 Ila =
0,039 MI1a.

4. 3a60annsa. Buznauntu pozpaxyHkoBuil Thuck p (MIla) y nocyauHi.

Buxioni oani. Pobouuii THCK CTaHOBUTH ppos = 1,1 Mlla, Bucora mapy
pimuan H, = 0,9 m, ryctuna piguaun p = 1400 xr/me,

Piwenns. I'inpocratnunuii Tuck p, = pgH, = 14009,810,9 = 12361 Ila =
0,012361 MIla

P./ P05 = 0,012361/1,1=0,0112 < 0,05, ToMy p = ppos = 1,1 MI]a.
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5. 3as0anns. Bu3HauuTH po3paxyHKOBHUM TUCK p Yy MOCYyIMHI. Pe3ynbTaTt
Hajgatu y Mlla.

Buxioni oawni. AGCOMIOTHUN TUCK CTAHOBUTH pys. = 6,0 aTa, BUcOTa 1Iapy
pinunu B mocyauui H, = 3,2 M, ryctuna pigunu p = 1250 xr/m3,

Piwenns. HanmamkoBuil TUCK

D= Pase— Pamu = 6 — 1 =5 atu = 0,4905 MITa (1 kec/ cn® = 0,098 1 MI1a).

Po6ounii Tuck

Ppos = pu = 0,4905 MI1a.

INapocraTnuHmil THCK

p-=pgH,=12509,813,2 =39240 IIa = 0,03924 Mlla

Binnomerns p,/p,,; = 0,03924/0,4905 = 0,08 > 0,05, Tomy

P = Ppos + p-= 10,4905 + 0,03924 = 0,52974 Ml]a.

6. 3a60annsa. BuzHaunTu NpoOHUM TUCK P, 7 3BapHOI OCYAVHU.

Buxioni dani. Po3paxyHkoBuil Tuck ctaHoBUTh p = 0,8 Mlla, nonycrume
HaIpy>KEHHS Martepiaily MOCYIUHU MPU PO3paxyHKOBIN Temmepatypi [af = 140
MIla i monmyctume Hampyx)eHHs marepiany nocyaunu npu 20°C [a/» = 150
MIIa.

Piwenns. p, =1,25p [?]2]0 ~1,25. 0,8% ~1,07 MITa.
O

[. 3a60anns. BuzHaunTy IpOOHUNA THCK [, JUIS JTUTOI MOCYJUHH.

Buxioni oani. Po3paxynkoBuit Tuck ctanoButh p = 0,8 Mlla, nomyctume

HaIpY>KEHHS Martepiaidy MOCYIWHU MPU PO3paxyHKOBIH Temmnepatypi [a] = 140
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MIlIa 1 gonyctume HampykeHHs Martepiany nocyaunu npu 20°C [a]n = 150
MlIIa.

Piwenns. p, =15 p@ =15- 0,8% =1,286 MIla .

o]

8. 3asoanus. BusHauutu npoOHMM THCK P, U1 KPIOT€HHOI MOCYIUHU
IIPU HASBHOCTI BaKyyMYy B 130JISIIIHHOMY ITPOCTOPI.
Buxioni oani. Po3paxyHkoBuii TuCK cTaHOBUTH p = (0,8 MIIa.

Piwennsa. p,=1,25p—-01MI1a=125-08-01=09 MIla.

9. 3a60anna. Buznauntu npoOHUM TUCK P, 7S 3BApPHOI MOCYANHU.

Buxioni oani. Po604Mil TUCK CTaHOBUTH pp.,s = 0,5 Mlla, Bucora mapy
pimuan B mocyauui H, = 3,2 m, ryctuna pigunm p = 1250 xr/m®, nomycrume
HaIpY>KEHHS Martepiaily MOCYIUHU MPU PO3paxyHKOBIN Temmepatypi [af = 140
MIla i1 monmyctume Hampyx)eHHs marepiany nocyaunu npu 20°C [a/» = 150
MlIIa.

Piwenns. I'iapoctatnynuii Tuck p, = pgH, = 12509,81:3,2 = 39240 Ila

P, / P,.6= 0,039240/0,5 = 0,078 > 0,05, ToMy pO3paxyHKOBHI THCK p =

Ppoc + p-=0,5+ 0,039 = 0,539 MIIa

[o ] 150

IpoGHuit Tuek p, =1,25p =1,25-0,539—"— = 0,722 MIla
[o] 140

10. 3asoannsa. BusHauntu npoOHUM TUCK P, AJIS JINTOI HOCYIUHHU.

Buxioni oani. Po60o4Mil THCK CTAaHOBUTH pp.,s = 1,1 Mlla, Bucora mapy

pimuru B mocyauui H, = 0,9 M, rycruna piguan p = 1400 kr/m®, momyctume
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HaIpy>XKeHHsI MaTepialy MOCYAUHU MIPU PO3paxyHKoOBIHA Temmneparypi /o] = 140
MlIla 1 gomyctume HampyxkeHHS MaTepiany nocyaunu npu 20°C [a/ = 150
MIla.

Piwenns. I'inpocratnunnii Tuck p. = pgH, = 14009,810,9 = 12361 Ila =
0,012361 MIla

pg/ P06 = 0,012361/1,1 = 0,0112 < 0,05, ToMy po3paxyHKOBHiA THCK p =

Pros = 1,1 MITa,

loko _15.112%0 _ 1 768 atr7a,
o] 140

[TpoOHuit Tuck p, =1,5p

11. 3asoanna. BuzHauuTu PO3PAXyHKOBUU THUCK p IJIsl €JIEMEHTa, IO
PO3UIsIE TPOCTOPU 3 PI3SHUMHU THUCKAMHU, SIKIIO 3a0€3MeUy€ThCS OJJHOYACHA JIis
IIUX TUCKIB.

Buxioni oani. Po3paxyHkoBi THCKHU y Tipoctopax: p1 = 0,7 Mlla, p, = 0,2
MIla.

Piwennsa. JIns Bunaaxky, Koiau 3a0€3MEUyEThCS OJIHOYACHA [isI THUCKIB,
TOJ1 IOMYCKAETHCSI BUKOHYBATH PO3PaxXyHOK Ha PI3HUIIIO IIUX TUCKIB, TOOTO

p=p1—p2=0,7-0,2=0,5 MIla.

12. 3as0annsa. BuzHaunTH OMyCTHUME HANPYKCHHSI MaTepially CTalleBOi
3BapHOI MOCYJIMHU MPH T1JIpaBIIYHUX BUPOOYBAHHSIX [G]
Buxioni oani. I'panuns mmmaHOCTI cTam rpu 20°C: R?O =400 MlITa.

Piwenna. JIns Bunmanky rigpaBiiuHUX BUNPOOYBaHb KOEQIIIEHT 3amacy
MIIIHOCT1 3@ TPaHUIECI0 MIMHHOCTI Ny = 1,1; mompaBouHUil KOEDIIIEHT AJIs
3BapHOi KOHCTPYKIIT 77 =1.

Tomy nmomycTMe HampyKeHHS Martepiaqy CTajieBOl MOCYAWHH TMPU

riIpaBIIyYHUX BUIPOOYBaHHSAX MOKHA BU3HAYUTH 32 (POPMYIIOI0:
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[o]= nR—T ~1290 _ 363 64 s
n, 11

13. 3as0annsa. Bu3HaunTi BUKOHABYY TOBIMHY S CTIHKH MOCYIUHHU.
Buxioni dani. Po3paxyHkoBa ToBIIMHA CTIHKU nocyauHu Sg = 0,00695 M,
HIBUJKICTH KOPO3ii MaTepiany CTIHKHM 4yepe3 OAHOOIYHUN KOHTAKT 3 KOPO31HHUM

cepenosuiem V,, = 0,07 MM/piK, TepMiH pobOTH TTOCYAMHA T = 15 pOKiB,cyma

TEXHOJIOTIYHOTO jgojaTka Cs 1 JojgaTkKa J0 PO3PAaxXyHKOBOI TOBIIWHH, SKHMA
BpaxoBye Bix’ eMHui nomyck ChmeHmie 5% HOMIHAIBHOI TOBIIMHH CTIHKH
nocyauHu. Jlogatok Ha KoMneHcarito eposii C, He BpaXxOBYEThCS.

Piwenns. Buxonasua ToBmmHa cTiHKH ocyauHu S= Sg+ C + Cp;

Cyma gonatkiB 10 po3paxyHkoBoi ToBIIMHN C = C1+ Cot+ C3

Hepes te, mwo V,,,> 0,05 Mmm/pik nogatok st kommeHcarii koposii Ci
pospaxoByeThbest 3a hopmyinoro 1=V, -7 = 0,07 15=1,05 mm = 1,05:103m.

Yepes 1e, mo C; + C3 < 0,05 S, C; i C3 HEe BpaxoOBYIOTHCS TPH
pPO3paxyHKY.

Toxi S = 0,00695 + 1,05103+ 0 = 0,008 M (1OJATOK 1O PO3PAXYHKOBOI
TOBIIMHU CTIHKH, W0 #Ae Ha OKPYIJCHHS OO0 HaWOIMKYOi CTaHAapTHOI

toBmuHM Jcta Cp = 0 m).

14. 3ae0anns. BuzHaunT BUKOHABYY TOBIIMHY S CTIHKH OOMYalKH, sSKa
3BapeHa 3 JIUCTOBOTO MPOKaTy.

Buxioni oani. Po3paxyHkoBa TOBIIMHA CTiHKW mocyauHu Sgr = 0,0045 M,
HIBUAKICTH KOpO3li Marepialy CTIHKM 4Yepe3 KOHTaKT 3 KOpO31MHHUM

cepenosuiieM V,,,,= 0,07 MM/piK, TepMiH poOOTH MOCYIHHK T = 15 POKIB, Cyma

TexXHoJoriyHoro noxatka (3 1 JojaTka J0 PO3PAaXyHKOBOI TOBIIUHH, SIKUM

BpaxoBye Big eMHHI momyck C» meHme 5% HOMIHAJIBHOI TOBIIMHH CTIHKH
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nocyauHu. Mae wicie JBOOIYHMM KOHTaKT 3 KOPO3IMHUM CEpPEeIOBUILEM.

JlogaTtok Ha kKoMneHcalito epo3ii C, He BpaXOBY€eThCH.

Piwenns. BuxonaBua ToBmuHa cTinku nocyauHu S= Sg+ C + Co;
Cyma gonatkiB 0 po3paxyHkoBoi ToBIHN C = C1+ Co+ Cs

Hepes te, wo V,,,> 0,05 MM/piK 1 KOpO3iiiHe cepeIOBHILE 3HAXOMUTHCS 3

000X OOKIB CTIHKH, JOJATOK AJisi KommeHcamii kopo3ii Ci po3paxoByeTbCs 3a
bopmysoro C1=2v,, 'z =2-0,07 15 = 1,05 Mmm =2,1'10° m.

Cy + (3< 0,05 S, Tomy C> i C3 HE BpaxOBYIOThCSI TPU PO3PAXYHKY.

Toni S = 4510° + 2,110° + 04102 = 0,007 M (momaTtok mo0
PO3paxyHKOBOI TOBIIMHHU CTIHKH, IO HWJe Ha OKPYIJEHHsS J0 HalOIMK4ol
cranjapTHOi ToBmMHU mucTa Co = 0,410° M yepes Te, 10 HaNOIMKUa TOBIIMHA

JMCTOBOTO MPOKATY TOPIBHIOE 7 MM).

15. 3ag0anmns. BuzHaunTu BUKOHABUYY TOBIIMHY S CTIHKH OOMYalKH, SKa
3BapeHa 3 JIUCTOBOTO MPOKATY.

Buxioni oani. Po3paxyHkoBa TOBIIMHA CTIHKK nocyaunu Sg = 0,0047 m,
HIBUIKICTh KOPO31i Marepiaiay CTIHKM Yyepe3 OJHOOIUHUNA KOHTAKT 3 KOPO31MHUM
cepenoBuiieM V,,,, = 0,04 MM/piK, TepMiH pOOOTH MOCYAHHH T = 15 POKIB, Cyma
TEXHOJOTIYHOTro noxaatka Cs; 1 JoAaTka A0 PO3paxyHKOBOi TOBIIMHHU, SIKUH
BpaxoBye Big’eMHui gomyck C, MmeHmie 5% HOMIHAJIBHOI TOBIIUHU CTIHKH
nocyauHUu. Mae wMicie JBOOIYHMM KOHTaKT 3 KOPO3IMHUM CEpPEIOBUILECM.
Jlogatok Ha koMneHcalito epo3ii C, He BpaXxOBYy€eThCs.

Piwenns. BuxonaBua ToBmmHa cTiHKU nocyauHu S= Sg+ C + Cp;

Cyma nopatkiB 10 po3paxyHkoBoi ToBumau C = C1+ Co+ Cs

Hepes Te, wo V,,,< 0,05 MM/piK, MPUAMAETHCS TOJATOK JUIsl KOMITCHC AL

xoposii C, =107 u.
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Cy; + (3<0,05 S, Tomy Cy i C3 HE BpaxOBYIOTHCS IIPU PO3PAXYHKY.

Toni S =4,710°+ 11102+ 0,310 = 0,006 M (z0HaTOK 1O PO3PAXYHKOBOI
TOBIIMHM CTIHKW, IO MJA€ Ha OKPYTJEHHS 0 HaWOIMK40i CTaHIapTHOI
toBumHK HcTa Co = 0,310 M uepes Te, 10 HAMOIMKYA TOBIIMHA JUCTOBOTO

MPOKATYy JIOPIBHIOE 6 MM).

16. 3asoanus. BusHauuTH BUKOHABUYY TOBIIMHY S CTIHKM OOMYaWKH 13
BYTJIELIEBOI CTai.

Buxioni oani. BryTtpimHiii giametrp oomvaitku D = 2 M. Po3paxynkoBa
TOBIIMHA CTIHKK obnyaiiku Sg = 0,0025 M, MIBUAKICTH KOPO3ii MaTepiany CTIHKA

4epes OJHOOIYHMI KOHTaKT 3 KOposiiHuM cepenosuiuem V,,,= 0,07 MMm/pik,
TepMiH clIy>)kOu T = 15 pokiB,cyma TeXHOJIOTTYHOTO jaojaTka Cs 1 oAaTKa o
pPO3paxyHKOBOI TOBIIMHH, SKMH BpaxoBye BLI eMHUH aonyck C; meHme 5%
HOMiHaJIbHOT TOBILMHM CTIHKM HOCyAuHU. JlogaTok Ha koMmneHcaito eposii C,
HE BPaXOBYETHCH.

Piwenns. Bukonasua ToBIrHa cTiHKK oOmuaiku S= Sg+ C + Cp;

Cyma gonatkiB 10 po3paxyHkoBoi ToBIMHN C = C1+ Cot+ C3

Hepes te, wo V,,,> 0,05 Mmm/pik nogartok mmst kommeHcarii koposii Ci
pospaxoByeThes 3a hopmyinoro 1=V, -7 = 0,07 15=1,05 mm = 1,05:103 m.

Yepes 1e, mo C; + C3 < 0,05 S, (; i C3 HEe BpaxoOBYIOTHCS TPH

PO3paxyHKy.
Toni S=0,0025 + 1,0510° + Cp=3,55103 + Coym.

ToBmmHM 00MYANOK, JHUII, OMOpP 13 BYIVIELEBOI CTalll 3 ypaxyBaHHSIM

JI0/1aTKa [Is KOMIIeHCaIlii koposii moBuHHi 6ytn He Menme D/1000+2,5-107 u

D/1000+2,5-10°%1 =2/1000+2,5-10°1 =4,5-107]
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To6To npuiiMaemMo BUKOHABYY TOBIMHY CTiHKM oOnuaiiku S = 4,51073 wm.

17. 3asdanns. Bu3HAUUTH BUKOHABUY TOBIIMHY S HE3HIMHOIO
HaBaHTa)XCHOTO €JIEMEHTA.

Buxioni oOani. Po3paxyHKOBa TOBIIMHA HE3HIMHOTO HaBaHTAXKEHOTO
enemenTa Sg = 0,0045 M, MBUAKICTH KOPO31i MaTepially CTIHKUA Ye€pe3 KOHTAKT 3

KOpO3iliHMM cepeoBuieM V, = 0,06 MM/pik, TepMiH poboTn mocyauHu T = 15

POKIiB,0aTKH 10 po3paxyHkoBoi ToBiwmHU Co= 0, C3= 0, C, = 0. JlogaTok 110
PO3pPaxyHKOBOI TOBIIMHHU HE3HIMHOTO HaBaHTakeHoro eneMenTa Co = 0,2:103 m

Piwenns. BukonaBua ToBmmHa CTIHKY ocyanHuS= Sg+ C + Co.

Cyma gonatkiB 0 po3paxyHkoBoi ToBiHN C = C1+ Co+ Cs.

HYepez Te, mo V,,, > 0,05 MM/pik 1 pO3paxoBYeTbCS HE3HIMHHIA
HABAHTAXKEHUMU €JIEMEHT, IOAATOK JUIsl KoMIleHcallii Kopo3ii C1 BU3HAYAEThCS 3a
dbopmyIioro

C1=2v,,, 7 =2-0,06-15= 1,810° m.

Toni S =4,5103+1,8102+ 0,2:10°= 0,0065 M.

18. 3asoanus. Bu3HauuTH BUKOHABUY TOBIIMHY S CTIHKH OOMYaWKH 13
ayCTEHITHOI cTaJl.

Buxioni oani. Po3paxyHkoBa TOBIIMHA CTiHKH oOmvaiiku Sg = 0,0025 M,
MIBUKICTh KOPO3il MaTepiady CTIHKU Yepe3 OJHOOIUHUNM KOHTAKT 3 KOPO3IHMHUM

cepenoumeM V,,, = 0,07 Mm/pik, TepmiH cmyx0u Tt = 15 pokiB, cyma

TeXHOJOoriyHoro joaarka C3 1 JoAaTkKa 10 PO3PAXyHKOBOI TOBIIMHH, KU
BpaxoBye Big eMHHI mgomyck C» meHmie 5% HOMIHAJIBHOI TOBIIMHHM CTIHKH
obuuaiiku. Jfonatok Ha KoMrieHcaio eposii C, He BpaxoBYeThCS.

Piwennsa. Bukonasua ToBIMHA CTIHKA oOuuariku S= Sg+ C + Cp;

Cyma noaatkiB 10 po3paxyHkoBoi ToBumau C = C1+ Co+ Cs
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UYepes Te, 110 Viop ™ 0,05 mM/pik momaTok sl KomreHcallli kopo3sii Ci
pospaxoByeThbes 3a popmyioro 1=V, -7 = 0,07 15=1,05 mm = 1,05:103m.

Yepes Te, mo C; + C3 < 0,05 S, (2 i (3 He BpaxOBYIOTbCA IpU
PO3paxyHKy.

Toni S = 0,0025 + 1,0510° + 0,4510° = 410°m (nomartox 10
pPO3paxyHKOBOI TOBIIMHHU CTIHKH, IO MJ€ Ha OKPYIJEHHS 10 HaHOIMX4oi
crangapTHoi ToBumHM Jmcta Co = 0,4510° M uepes Te, mo HalOmmK4a
TOBIIMHA JIUCTOBOT'O MPOKATY OPIBHIOE 4 MM).

3 ypaxyBaHHSIM BHUMOTH, III0 TOBIIMHA OOMYANKH 3 YpaxyBaHHSIM J0JaTKa
JUTsl KOMIIEHcAIlll KOpo3ii, Ika BUKOHAHA 13 CTalll ayCTEHITHOrO KJIacy, NOBUHHA
6yt He MeHme 2,5-107°y ocTaTouHO NMpHIMaEMO BUKOHABYY TOBIIMHY CTiHKH

obmuaiiku S =4,0:1073 m.

19. 3a6damna. BusHaunTM BUKOHABYY TOBHIMHY S  3HIMHOIO
HaBaHTa)XCHOT'O €JIEMEHTA.

Buxioni Oamni. Po3paxyHKoBa TOBIIMHA 3HIMHOTO HAaBaHTa)XEHOI'O
enemenTa Sg = 0,0045 M, mMBHUAKICTH KOPO3ii MaTepiany CTIHKMA Yyepe3 KOHTAaKT 3
KOpo3iiiHuM cepezoBuiieM V,,,= 0,06 MM/pik, TepMiH poboTr mocyannu T = 15
POKIB,TOIaTKH 10 po3paxyHkoBoi ToBmuan C; =0, C3=0, C, =0, Cp = 0.

Piwenns. Buxonasua ToBmuHa cTiHky nocyanauS = Sg + C + (.

Cyma gonatkiB 10 po3paxyHkoBoi ToBIMHN C = C1 + Co+ Cs.

Hepes Te, mo V,,, > 0,05 MM/pik 1 po3paxoBYeThCsS 3HIMHHIA
HaBaHTAXXEHUM €JIEMEHT, MOJATOK JJIsi KOMIIeHcallii kopo3ii (i HEeoOX1THO

BH3HAYaTH 32 popmysioro C1 = max {0,5v,,, 7; 210° m}.
0,5V,,, 7 =20,06 15= 1,810 M. Ocrarouno npuitmaemo C1=2-103 .

Toni S =4,5103+ 2:10°=0,0065 m.
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3. IPAKTUYHE 3AHATTA 2.

PO3PAXYHOK IIUJITHAPUYHOI OBUYAWKH, IKA 3HAXOIUTHCSI
I AI€0 BHYTPIIIHBOI'O TUCKY
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3aBiaHHA HA 2 IPaKTUYHE 3AHATTH.

Po3paxyBaTu TOBIIMHY LWIIHAPUYHOI OOMYAMKK 3 YMOBHM MILIHOCTI 3a
0€3MOMEHTHOIO TEOPIEI0 Y BUIAIKY, KOJIM OOMYaiika HaBaHTa)XE€HA BHYTPIIIHIM
TUCKOM.

Y nmpukiani HaBeleHI po3paxyHKku 3a 8 BapiantoMm. KoposiiiHe
CEpEIOBHIIE 3HAXOAWTHCSA BCEpEIMHI amapara. TexHosoriyauii mgomatok Cs i
0aTOK st KommeHcarii epo3ii C. B HaBEAEHUX pO3paxyHKax He

BpPaxOBYIOTHCS.

23



