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Oco6nmBocTi OLiHIOBAHHA BOrHE3aXUCHOT
3[,aTHOCTi BOTHe3aXMCHNX MaTtepianis gna
HeCy4MX CTaNeBMX KOHCTPYKLLil

BignosigHo A0 HOpMATUBHO
6331 OZHI€EI0 3 OCHOBHUX
BUMOT o byxiBens i cnopya
€ 30epeXeHHs Hecyyoi 3aaT-
HOCTI KOHCTPYKL# Mig Yac
MOXEXi, 30KpeMa, CTaneBux
KOJOH 1 6anoK. A6u oLiHUTH
piBeHb ix Hecy4oi 3aTHOCTI, NPOBOAATH BIiNOBIAHT BUNPO-
GyBaHHs a60 PO3PaxyHKM, METORMKM AKUX PEraMeHTOBaHO
BIANOBIAHUMY CTaHAApTaMM. ABTOPY CTATTI — NPOBIAHI HayKOBi
CNiBPOGITHUKYM BUNPOGYBANLHOMO LEHTPY — PO3NOBIZAIOTH PO
0C0BAMBOCT] TaKMX METOANK AN HECYYIX CTANIEBHX KOHCTPYK-
Lyii4, MOMUMBI PO3BIKHOCTI MiX pe3ynbTaramy OLTHIOBaHHS,
PAfATb, AK YHUKHYTU NOMUNOK Y PO3paxyHKax Mif 4ac npoBe-

JIEHHS npoLeayp.
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Yy rotosi BiTuM3HAHI

BOrHebopui Ao noxex

y BUCOTHUX byAiBnax?
OaxiBLyi YkpaiHcbKoro HayKoBO-OC-
NifHOTO THCTUTYTY LUMBINBHOTO 3aXUCTy
PO3MipKOBYIOTb HAZ MUTAHHAM

raciHHs MOXeX i pATYBaHHAM Ntofei y
BUCOTHUX BOyIiBNsiX. ABTOPY BUCNOB-
00T CNIOAIBAHHS, WO rPOMaACHKICTb,
HayKoBe CepeloBuLLE CTUMYNIOBATUME LieHTPasbHi OpraHu
BMKOHABYOT BNAZM [0 OCHALEHHS NOMKEKHO-PATYBANBHIX
nifpo3ainie BigNoBigHMMM 3acobamm 60p0Tb6M 3 BOTHEM Y
BUCOTHUX BYAiB/IAX, 3a0€3MIeUeHHs CTanoro pisHs NOXKEKHOT
Ge3nekw Mia Yac NpoeKTyBaHHs | GyaiBHuLTBA. Takox noTpitHa
NOBHOLHHA CUCTEMA OLLIHKY BifNOBIZHOCTI Tennoi3onALinHux
Ta 03000/110BaNbHUX ENEMEHTIB, MaTepiaNiB acafHuX cucTem i
HaTypHUX BUMpPOBYBaHb KOHCTPYKLI 30BHILIHIX CTIH Mif Yac i

MPOeKTyBaHHs i GyaiBHULTBA.
Crop. g @32

CTaBKy pobunu Ha }epToBHiCTb i repoism, abo
I3 COBKOBOIO JIONATOI0 HA AfEPHOTO Moucrpa

Y cycninbCTsi cknanacs pyma,
Wo MacwTabu Hacniakis aapii
Ha YopHobunbcokiit AEC MoxHa
YN0 3MEHLLNTH, AKOU KEPIBHUKM
[LeP)XaB1 CBOEYACHO OpraHisyBanu
3aX0fy i3 3aXMUCTY HACENEHHS,
SIKE NPOXKMBANO N0OAN3Y 06'eKTa.
[licTaetbes Ha ropixu it LinsinbHii

060poHi YkpaiHu Ta BiliCbKOBIM, KOTP, Ha AyMKY AEAKMX rpo-
MaisiH, He 3MOMIN 3aXUCTUTU HACeNeHHs Bif, HACMiaKiB papi-
auiitHoi aBapii. I xo4 MUHYNO 33 poKK 3 TOro Yacy, 3anuTaHb He
3mMeHLyeTbes. Cepef HUX — Yn NpaBunbHUMU Bynu aii opraHis
B/IAAW, BifiCbKOBYX | NPEACTABHUKIB LinBinbHOI 06opoHi B
nepLui rOAHY i AHi NiCAA KATaCTpOGM, Y1 Tak OpraHisysanu
pagiauiiiHy po3BiaKy 1 AO3UMETPUYHHI KOHTPONb ONPOMiHEH-
HA NiKBigaTopiB aBapii? YuacHuK nikeigaLlii Hacnigkis asapii
Ha YAEC Cepriii boyka HamaraeTbes po3ibpatucs y Aeskux

ACTIeKTax TUX AaNeKux nogii.
Crop. Bﬂ:’gg}




YKPATHCbKUWM HAYKOBO-AOCNIAHUN IHCTUTYT

OuiHioBaHHA BOrHe3axucHoOi 34aTHOCTI
marepianis ANA HECY4ux cTaneBux

KOHCTPYKL(iiA

[HIEI0 3 OCHOBHMX BUMOr [0 Gymisens i
CnopyA € 36epexeHHs Hecyyoi 3aaTHOCTI
OyniBeNbHUX KOHCTPYKUil mip uac mo-
Kexi. Lie Bu3HaueHo y TexHiyHOMY perameHTi
bynisenbHux BUpoGiB, GyauHKiB 1 cropya, 3aT-
BepaweHoro [octaHosoto KabiHety MiHictpis
Ykpainu Big 20 rpynHs 2006 poky, Ta fepwas-
Hux GynisensHux Hopm [BH B.1.2-7-2008 «Cu-
cTeMa 3abe3neyeHHs HagiHocTi Ta Ge3nexu
bynisenbHux 06'ektiB. OcHOBHi BUMOTM fo Oy-
gisens i cnopyp. MoxexHa Geaneka». 30kpema,
Lie CTOCYETBCA HECYYMX CTAneBuX KOHCTPYKLil
(konoH i 6anok), AKi WKPOKO 3aCTOCOBYIOTH Y
OyniBHMLTBI. YpaxoBylouu Te, WO Yepes CyTTEBY
TENJONPOBIAHICTb CTaNi BJacHa BOTHECTINKICTh
LMX KOHCTPYKLi/ He3HayHa (Ha 5-10 xBunuHi
PO3BMHEHOT NOXeXi HacTae BTpaTa BOrHeCTil-
KOCTi), Ans MifBUMLEHHs iX Hecyyoi 3paTHoCTi
3aCTOCOBYIOTb BOTHE3aXMCHi Matepinu.
3rigHo 3 nonoxeHHamu [ACTY b B.1.1-4-98*
bynisenbHi koHcTpyKLii. MeTogn BunpoGyBaHb
Ha BOTHECTI/KiCTb. 3aranbHi BUMOTU. rpaHuy-
HUM CTaHOM i3 BOTHECTIKOCTi 3a 03HaKOI0 BTPa-
TH HeCyy4oi 31aTHOCTI € 0BBaNEHHS KOHCTPYKLT
abo BUHMKHEHHA TpaHWuHUX fedopmaLil, wo
BIANOBIZAIOTb [1A FTOPU3OHTANBHUX KOHCTPYK-
Lt (30kpema, ans 6anoK i nepexkpuTTie) rpaHuy-
HOMY 3HaYeHHIO MPOrUHY, a ANA BepPTUKANbHUX
KOHCTPYKLUi# (30Kpema, AnA KONOH i CTiH) — rpa-
HUYHOMY 3HAYEHHIO MO3LOBXKHBLOMO 3MilLEHHs
HABAHTAKEHOTO KiHLA KOHCTPYKLIi. [lng ouiHio-
BaHHA 3[aTHOCTI KOHCTPYKUii 36epiratu cBoto
Hecydy 34aTHiCTb Mif yac Mmoexi NpoBOASATb
BifNOBiAHI BUNPOGYBaHHS ab0 PO3PAxyHKK, Me-
TOAMKM AKMX PErNaMeHTOBaHO CTaHAApPTaMU.
[lnst Hecyunx cTaneBux KOHCTPYKLil L meTo-
[MKN MaloTb 0COOAMBOCTI, sIKi NOB'A3aHi 3 TUM,
Lo, OKPiM HaBefEeHWUX BUILE O3HAK PaHUYHOTO
CTaHy 3 BOTHECTIMKOCT, Aisi LUMX KOHCTPYKLil
3aCTOCOBYIOTb O3HAKY AOCATHEHHS KPUTUYHOT
Temneparypu ctani. Mlig yac BunpoGyBaHb Hecy-
YMX CTaneBUX KOHCTPYKLiA 3a i€t 03HaKolo 3
BOFHECTIIKOCT] Ha 3pa3kax KOHCTPYKUii 3akpin-
NIOKTb TEPMONApH, Ui 3pa3ku BCTAHOBMIOKTH Y
cnewianbHy miv i NifAaoTs BOrHEBOMY BMAMBY
33 CTAHZAPTHUM TEMMEpaTypHUM PEXUMOM Mo-
exd. Mg yac  BunpoGyBaHb, TPUBANICTL AKMX
cTaHoBuTb Bif 30 4o 240 XBUAMH, @ Temnepary-
pa B neyi 3MiHI0ETbCA Bif KiMHaTHOT go 1200 °C,
BWU3HAYAIOTb TeMMepaTypHUii CTaH 3paskiB Ans
Di3HMX MPOMiXKIB Yacy BOTHEBOrO BRuBY. Bu-

NpoByBaHHA HECYyYMX CTANeBUX KOHCTPYKLil i3
3aCTOCYBAHHAM O3HAKM [OCATHEHHS KPUTMYHOI
TEMNepaTypu CTalli 3a MEeTOfaMy, BU3HAYEHUMU B
LCTY b B.1.1-13:2007 3axuct Big noxexi. ban-
ku. Metog BunpobyBaHHA Ha BorHecTilkicTb (EN
1365-3:1999, NEQ) ta ACTY b B.1.1-14:2007 3a-
xuct Big noxexi. Konoxu. Metoz BunpobyBaHHs
Ha BorHecTiitkictb (EN 1365-4:1999, NEQ), npo-
BOAATL 683 MEXaHIYHOrO HaBaHTAXyBAHHS 3pas-
KiB 1 6€3 ypaxyBaHHs NOKa3HWKiB 3aTHOCT BOT-
HE3axWCHOro Matepiany [0 34ennieHHs Ta (abo)
00 3[ATHOCTI 3aNMLIATUCS HEYLIKOMKEHUM Mif
4ac BOTHEBOTO BM/MBY (Bani — NOKA3HMKIB 3aaT-
HOCTi BOTHE3aXW1CHOr0 Matepiany [0 34eneHHs).
Y uMx Metofax He BPAxOBYETbCA MOMJUBICTb
BiAlApYBAHHS BOTHE3aXWUCHOrO Matepiany Ta
foro YLIKOMKEHHs yHACHioK Aedopmalii (Ha-
MpUKNag, NPOrUHY) HaBaHTaXeEHOT CTaneBoi KoH-
CTPYKLT MiZ Yac BOTHEBOTO BMAMBY, (WO NPU3BO-
IUTb [0 NiABULEHHS THTEHCUBHOCTI HarpiBaHHs
KOHCTPYKL;T 1 3MEHLIEHHS MPOMIXKY Yacy ROCAr-
HEHH: KpUTUYHOT TemnepaTypu ctani. Y MeTop,
AKuii BcTaHoenero B [ICTY b B.1.1-17:2007 Bor-
HE3axXWCHI MOKPUTTA [nA OYMiBENbHUX HeCyuqmux
MeTaneBnX KOHCTPYKLii. MeTop, BU3HaYeHHs BOT-
He3ax1CHOT 3[aTHOCTI, BUNPOBYBAHHS Hecyunx
CTaneBux KOHCTPYKLIii NPOBOASATH 3 ypaxyBaHHAM
MOKa3HMKIB 34aTHOCTI BOTHE3aXWUCHOrO Marepia-
Ny [0 34enneHHs, AKi BU3HaualoTb 3a pe3y/brata-
MU NOPiBHAHHA 3HaYeHb TPUBANOCTI BOFHEBOTO
BMAMBY [0 JOCATHEHHA KPUTUYHOT TeMnepaTypu
CTani, OTPUMAHUX ANS 3pa3KiB HaBAHTAXKEHWX i
HeHaBaHTaKeHMX CTaneBux 6anok.

Po3msHeMo MOXMBI po3BiKHOCTI MiX pe-
3y/bTaTaMUOLiHIOBAHHS BOTHE3aXMUCHOT3AaTHOC-
Ti BOTHE3aXWUCHWUX MaTepiaiB Ais HeCyuux cTa-
NeBUX KOHCTPYKLiH, OTPUMAHUMM 33 METOLAMM,
y AIKUX 3aCTOCOBAHO O3HAKY BTPATU BOTHECTIi-
KOCTI KOHCTPYKLii 33 [OCATHEHHAM KPUTUYHOT
TEMMepaTypu CTani, 3 ypaxyBaHHAM NOKa3HUKIB
3[aTHOCTI BOrHE3axWCHOTO Matepiany [0 34e-
nneHHs i 6e3 XHbOro ypaxyBaHHs. [ns BU3HA-
YeHHs Umux po36ixHOCTE GYN0 BUKOPUCTAHO
eKcnepuMeHTasbHi aaHi, otpumani 3a [CTY b
B.1.1-17:2007 nig 4ac OLiHIOBAHHA BOTHe3a-
XMCHOT 3[)aTHOCTI PEaKTUBHOTO BOFHE3aXMCHOTO
marepiany «EHgotepm 400202y, Wo cnyYyeThCA
nif, TennoBUM BMAMBOM B YMOBAX MOXEXi, Ta
MacMBHOTO BOFHE3axucHoro marepiany (nautu)
«EHpoTepm 210104» BupoGHUUTBA TOB «HBII
«Cneumarepianmy.

Mig Yac uux BMNpoOyBaHb 3aCTOCOBYBaNM
LeCATb HEHABAHTAXEHUX CTaNeBUX KOMOH BU-
cototo 1,0 M, ABi HaBaHTaXeHi cTanesi Ganku
LOBXMHOIW 4,0 M i 1Bi HEHaBaHTaXeHi CTanesi
6anku poBxuHoto 1,0 M pisHux npodinis aso-
TaBPOBOrO nepepisy (31 3BefeHO TOBLMHOIO
ctanesoro npodino Big 3,7 MM o 14,3 mm),
Ha fAKi Oyno HaHeceHo BOTHe3axucHi martepi-
anu. PeakTWBHWI BOTHe3axucHUit Matepian
HaHOCW/IW HA MOBEPXHIO CTaneBux npodinis, a
i3 3aCTOCYBAHHAM NAaCMBHOTO BOFHE3aXMCHOMO
Matepiany CTBOPKOBANM Kopobyacty cuctemy
BOTHE3axXUCTy NPAMOKYTHOTO Mepepisy, Ak no-
Ka3aHo Ha puc. 1.

a) 6)

Puc. 1 - lpoghinsosana (a) i kopobyacma (6)
cucmemu gozHesaxucmy

3 aHanisy oTPUMaHUX eKCnepuMeHTaNbHUX i
PO3PaxXyHKOBUX [AHUX BUMMBAE, WO 3HAYEHHS
TPUBANOCTI [OCATHEHHA KPUTWUYHOT Temnepa-
TYPYU CTasi, IKi BU3HAYEHO 3 ypaxyBaHHAM Mo-
Ka3HWKiB 3[aTHOCTI BOFHE3axMCHUX MaTepianis
[0 34enneHHs, MEeHLT 3HauYeHb TPUBANOCTI, BU-
3HaueHux 6e3 IXHbOro ypaxyBaHHs. [1ns 3paskis
(KONOH) 3 MACMBHWUM BOTHE3aXMCHUM MaTepi-
anoM Pi3HULA 8 . Y LMX 3HAYEHHAX AOCAraE
23 % i 3HayHO GiNblua, HiX ONS PEaKTUBHOTO
BOrHe3axWCHOTO Matepiany, As AKOTO MaKcu-
ManbHa pi3HuLs cTaHoBUTL 9 % (AuB. puc. 2).

Lle nos's3aHo 3 TMM, WO AN KOpobByacToi
CYUCTEMM BOTHE3AXMCTY 3 MACUBHUM BOTHE3axMc-
HUM Matepiafiom Micns JOCATHEHHS Temnepary-
pv 3paskiB 3HayeHb (450 — 550) °C BHacnigok
fedopmauii HaBaHTaxeHux 3paskiB (6anok)
BiZIOYBAETbCA 3HAYHE YLWKOMKEHHS LbOTO BOr-
He3axucHoro matepiany (aus. puc. 3)., o npu-
3BOAUTb [0 HTEHCMBHOTO MifBULLEHHS Temne-
patypu 3paskis. [ns npodinboaHoi cuctemm
BOTHE3axWCTy 3 PEaKTUBHUM BOrHE3AXMCHUM
Matepianom BHacnigok pedopmalii HaeaHTa-
EHWUX 3paskiB Mg Yac BOTHEBOrO BMIMBY HE
BifOYBAETLCA 3HAYHOTO YLIKOZKEHHS BOTHE3a-
XUCHOTO Matepiany.
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