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MOPIBHANBbHUN AHARNI3 EKCNEPUMEHTANBbHUX OAHUX LLOAO TPUBATOCTI
BOrHEBOIO BMNNMBY A0 OOCArHEHHA KPUTUYHOI TEMMEPATYPU CTANI,
OTPUMAHUX ANA CTAHOAPTU3OBAHWNX 3PA3KIB | 3PA3KIB SMEHLLUEHWNX
PO3MIPIB 3 BOTHE3AXNCHUMW MATEPIANTAMU «EHOOTEPM 400202» |
«EHOOTEPM 210104»

C.B. Hosak*', kaHO. mexH. Hayk, cm. Hayk. cniepob., B.Jl. [pix®? kaHd. mexH. Hayk, O.B.
LobpocmaH!, kaHO. mexH. Hayk

"YkpaiHebKULl HayKo80-00CiOHULT IHCMUMYmM UusinbHO20 3axucmy, YkpaiHa
’Haykoe0-supobHuye nidnpuemcmso « Crneumamepianuy, YkpaiHa

IHOOPMALIA MPO CTATTHO AHOTALIA

Haditiwna do pedakuii: 31.10.2018 HaBefeHo pe3ynbTaTi BU3HaAYeHHS 36PKHOCTI ekcnepuMeHTanbHUX AaHux
Mpotiwna peueHsysarHs:11.12.2018 oo TpMBAarocTi BOrHEBOro BMIMBY 3a CTaHAapTHUM TemnepaTypHUM

PEXUMOM [0 AOCATHEHHS KPUTUYHOI TEeMNepaTypu cTari, oTpUMaHux ans
KNKOYOBI CIOBA: CTaHf4apTM30BaHUX 3paskiB (KOMOH) i 3paskiB 3MEHLUEHUX po3MipiB
BOrHesaxicHa 3aaTHICTb, (nnacTuH) i3 3acTocyBaHHAM peakTMBHOro BOrHe3axvcHoro matepiany
BOrHEe3axMCHWIi MaTepiar, ((EHAOTepM 400202», Wwo cnydyeTbea nig Ten0BAM BMINBOM B yMOBax
NpuBeaeHa TOBLUMHA, KPUTMUHA noXexi, Ta NackBHOro BOTHe3axMCHOro mMatepiany (I'IJ'II/IT.I/I)I «EHAOTEpM
TemnepaTypa crani, Mexa 210104 ». BCTaHOBnqu Aiana3oHn BiAXWNEHHs 3Ha4YeHb L€l TpusanocTi,
BOrHecTilkocTi, cTanesa BU3HaYEHUX ANA 3pasKiB 3MEHLUEHUX PO3MIpiB, Bifl eKcrnepuMeHTanbHNUX
KOHCTPYKL{isi, CTaHAaPTM30BaHMiA LaHux, OTpMMaHWX Ha CcTaHA4apTM30BaHUX 3paskax. [lokasaHo, Lo
3pasok.

3HaYeHHs UbOro BIAXWMEHHA 3anexuTb Big NpuBeAeHO! TOBLUWMHU
cTaneBoro nNpodino Ta KPUTWYHOI TemnepaTypu cTani. HagaHo aHanis
OTPUMaHMX 3aMeXHOCTEN.

Jlta  OMiHIOBAHHS BOTHE3AXMCHOI  34aTHOCTI OUX 3JATHOCTCH BH3HAYAIOTh 34 PE3YJIBTATAMH

BOTHC3AXMCHUX MarepiaiiB, MNPU3HAUYCHUX IS
3aXUCTY HECYUHUX CTATICBUX KOHCTPYKLIH, IPOBOSTH
purpoOysanHs BianosiaHo 10 EN 13381-4 [1] (ms
MACMBHUX  BOTHC3AaXMCHHX  Marepiams)  abo
EN 13381-8 [2] (an1s peakTHBHHX BOTHE3AXHCHHX
marepiani). B Ykpaini € uunaum JICTY b B.1.1-17
[3], skuii BIAMOBITHHE 3a3HAYCHUM EBPOICHCHKUM
cragmapram. Ilix  wac 1wmx  BHIpoOyBaHb
3aCTOCOBYIOTh CTAJICBI KojioHH BHCOTOKO 1,0 M (B
JICSIKUX BHIAAKAX — 1 JOAATKOBY KOJIOHY BUCOTORO 2,0
M) 1 cranieBi Ganku AoBxkuHOK 4,0 M 1 1,0 M pizHux
mpodimB (31 3BEACHOI TOBIMUHOK CTAJICBOTO
mpodimro (V/Am) Big 3,7 mm go 143 mm), Ha ski
HAHECCHO BOrHeszaxucHI Martepiamn. CranzapTHUi
HaOlp 1ux mpodimis 3a3Buuaii Mictuts 10 komoH Ta 4
Oanxu. [lpu BuUnpoOyBaHHSIX 3a3HAMCHI KOJIOHHU 1
OalKyM BCTAHOBMIOKOTH V HiY, MJJAHOTh BOTHEBOMY
BILUTUBY 324 CTAHAAPTHUAM TEMIICPATYPHUAM PEKHMOM 1
BUMIPIOIOTh TEMIIEPATYPY V BU3HAYCHUX MICIIIX HA IX
noBepxHl. JIJIs O HIOBAHHS BOTHE3aXUCHOI 30aTHOCTI
BOTHC3aXMCHOTO  Marepialy  BHKOPHCTOBYIOTb
OTpYMaHI MiJ 4ac BUMPOOYBaHb CKCIICPUMCHTATBHI
JaHI MOJO TEMIEPATYPU CTANCBHX KOMOH (ix
BUIPOOOBYIOTh 0e3 HABAHTAXKCHHS). L
CKCIICPUMEHTATIBHI AaHI B MOAATBIIOMY KOPUTYIOTB 3
VpaxyBaHHIM 3JaTHOCTI BOTHE3aXHUCHOTO MaTepiany
J0 3uciuicHHS Ta (a00) 37aTHOCTI 3aTHINATHCS
HCYIIKO/PKCHHM TNl Yac BOTHCBOIO BILIMBY 1
aedopmartii craneBux KOHCTpYKIi. JlaHi ¢TOCOBHO

https://doi.org/10.33269/nvcz.2018.2.18-27
18

MOPIBHAHHA 3HAYCHb TCMIICPATYPH TMOBEPXHI Ha
HABAHTAXKCHUX  (JOBrMX) 1  HCHABAHTAXKCHHX
(kopoTKHX) GajIKax, a TAKOK HA BUCOKIN Ta HU3BKIH
KOJIOHI (mpu OLI HIOBaHHI1 PCAKTHBHHUX
BOTHE3axuCHUX MarepianiB). Kopucryrouncs oqHnM
13 METOAIB OLIHIOBAHHS CKCIICPUMCHTAJIBHUX JAHUX,
HABCACHUX y  BHUINCHABCACHUX  CTAHAApTax,
OTPUMYIOTh HH3KY TaONHUIb, SKI CTOCYIOTHCS
MPOMDKKIB ~ 4acy  BOTHCBOTO  BIUIMBY,  LIO
BIATIOBIJAIOT  3HAYCHHSAM  HOPMOBAaHOI  MEKi
BorHectitikocti 15 xB, 30x8B, 45 xB, 60 xB, 120 xB,
180 xB 1240 xB. KoxHa Tabnuiis mokasye MiHiMaTbHY
TOBIIMHY BOTHE3AXUCHOTO MaTtepiaity, HeOOXIAHY uist
Toro, mod Uil CTATCBHUX KOHCTPYKLIH, IO
XapaKTCPU3YIOThC PI3HUMHU 3HAUCHHAMH 3BCACHOI
toBumHU (V/Am), HE OYNO MEPEBHUINCHO BEIHYHHU
kputiaHOi  Temmepatypu crtam 350 °C, 400 °C,
450 °C, 500 °C, 550°C, 600°C, 650°C, 700°C,
750 °C.

Peamizamisn  3aznaucnnx B EN 133814 [1],
EN 13381-8 [2] 1 ACTY b B.1.1-17 [3] meToxiB
BUMArac 3HAYHUX MAaTepianbHUX BHUTpaT Ha
CTBOPCHHSA 1 MIATOTOBKY CTAHJAPTHU30BAHUX 3Pa3KiB
(cranmeBux KOJOH 1 Oalok, Ha SKI HAHCCCHO
BOTHE3aXWCHUI  Martepiajg) Ta  OPOBSACHHS
BUNpoOyBaHb. Y TOW K€ Yac A8 MOMEPEIHBOTO
OIIHIOBAHHS 1 KOHTPOJFOBAHHS  BOTHE3AXUCHOI
30AaTHOCTI BOTHE3AXHCHHX MAaTepiamiB Uil HECYUHX
CTAJICBUX KOHCTPYKUIH BCTAHOBICHO METOAH, V SKHX

*E-mail: novak.s.fire@gmail.com
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3aMICTh 3a3HAYCHHUX CTAaHIAPTH30BAHUX 3Pas3KiB
BHUKOPHUCTOBVIOTh 3pa3Kd 3MCHIICHUX PO3MIpPIB —
KBaJparHi CTAJCBI IUIACTHHU 31 CTOPOHOK 500 MM
3aBTOBIIKA 5 MM 1 10 MM, Ha OGIrpiBHY MOBEPXHIO
SIKMX HAHCCCHO BOTHE3AXUCHHUN MATepia, 3 IIapoM
TernoBoi 3014wl 3 X HeolirpieHoro Ooky [4 — 6].
3pa3Ku TaKHX e PO3MIPIB TAKOK 3aCTOCOBYIOTH TIPH
OLIHIOBAHHI HAMIMHOCTI BOTHE3AaXHMCHUX MAaTCpiaiiB
JUTSL HECYUHX CTAJICBHHA KOHCTPYKIIH, SIKE MPOBOIATh
32 METOJaMH, BHU3HAUCHHMH V HACTAHOBAX INOJO
TEXHIYHOTO CXBATICHHS BOTHC3AXUCHUX MATCPialliB B

€epori ETAG Ne 018-2 [7], ETAG Ne 018-3 [8].

Ha Ttemepimmii wac BIACYTHI  BIIOMOCTI
CTOCOBHO 30DKHOCTI CKCTICPHMEHTATIBHUX JAHUX
OO0  TEMIICPATYPH  CTAICBHUX  KOHCTPYKINH,

OTPUMAHHMX TIJ Yac BUMPOOYBAHb 13 3aCTOCYBAHHIM
CTAaHIAPTU30BAHUX 3PA3KIB 1 3Pa3KiB 3MCHINCHUX
poamipis. Lle cTpuMye BOPOBamKESHHS 3a3HAYCHOTO
BUIIC MCTOA2 OLIHIOBAHHS, 3aCHOBAHOTO HA
3aCTOCYBAHHI CTAJICBHUX IUIACTHH, 30KpeMa, Ui
OOIPYHTYBAHHS ONTUMAJBHUX 3HAYCHb TOBIIUHH
BOTHC3AXHCHHUX MarcpialiB Ha 3pa3Kkax CTaICBHX
KOHCTPYKIIH IpH ix BunpoOysanuax 3a EN 13381-4
[1], EN 13381-8 [2], ACTY B B.1.1-17 [3], ACTY b
B.1.1-13 [9], ACTY b B.1.1-14 [10], a Taxox s
BCTAHOBIICHHS OINITHMAJIBHOTO cKnany
BOTHE3aXHUCHUX MATCPIaiB A1 HECYUHX CTAJICBUX
KOHCTPYKIIIH i yac ix po3po0ieHHs Ta Mogupikarii.
Tomy 3a metry amaHoi pobotu Oyjio MOCTABICHO
BU3HAUCHHS 301KHOCTI CKCIICPUMCHTAIBHUX JaHKX
OO TPUBATOCTI BOTHEBOTO BILTHUBY [0 AOCSITHCHHS
KPUTHYHOI TCMIICPATypH CTaml, OTPUMAHHX ISt
CTAaHIAPTU30BAHUX 3PA3KIB 1 3Pa3KiB 3MCHIICHHX
PO3MIpIB.

Hns  JOCATHEHHS TOCTaBICHOI METH 32
METOJAMH, B SKUX BHUKOPUCTOBYIOTb
CTAHNAPTH30BAHI 3pa3Kd 1 3pa3Kd  3MCHIICHHUX
PO3MIpIB, TPOBSACHO BH3HAYCHHS JAHUX IOJO
TPUBAJIOCTI BOTHCBOTO BIUIMBY J0 JOCATHCHHS
KPUTHYHOI TEMIICPATYpH CTaTl A8 PEaKTHBHOTO
BorHesaxucHoro Marepiany «Engotepm 400202
[11], mo cnydyerbcs IMMiA TCIJIOBHM BILIMBOM B
VMOBaxX TIOJKEXKI, Ta TMACHBHOIO BOTHE3aXHUCHOTO
marepiany () «Exmorepm 210104» [12] ta ix
MOPiBHSAHHSL.

Memoou i pezynomamu dociioxceHs

Jnsg BH3HAYCHHA JaHUX I[NOAO TPUBAIOCTI
BOTHEBOTO BIUTMBY 10 JOCATHCHHS KPUTHYHOL
TCMIICPATYPH CTAJT HA 3pa3Kax 3MCHIICHUX PO3MIPIB
13 BOTHE3axXMCHMMH Marepiagamu  «EHmorepm
400202» 1 «Exmotepm 210104» (mami — peakTHBHUH 1
MACHBHUI BOTHC3AXHUCHUM MATEpian) 3acTOCOBAHO
MeTOJ [4 — 6], sAKui OIIrae B EKCIIEPUMEHTAITEHOMY
BU3HAUCHHL HECTALIOHAPHOTO MPOIPIBY
BOTHE3aXHCHOTO Martepialy B YMOBaxX BOTHCBOTO
BIUTHBY 32 CTAHJAPTHUM TECMIICPATyPHUM PEKUMOM
NPy 3aCTOCYBAaHHI B SIKOCTI OCHOBH ISl 3Pa3KiB
CTAJICBOI TIACTHHU KBAAPATHOI (hOPMU 31 CTOPOHOIO
500 mm 1 ToBIMHOKW 5 MM Ta 10 MM, a TakoX mapy
TEII0BOi 130711111 Ha HEOOIrPiBHIN MOBEPXHI 3Pa3KiB.
3a  pe3yabTaTaMM  BHMIPIOBAHb — TEMICPATypH
CTANCBHX IIACTHH, HA SIKI HAHECCHO BOTHE3aXHCHUM
Marepiai, A KOKHOTO 3pa3ka BH3HAYAIM 3HAUCHHS
TPHUBAJIOCTI f,; BOTHEBOTO BILIUBY IO JOCSITHCHHS HA
WX TUIACTHHAX KPUTHYHOI TEMIICPAaTypH CTaml B
manazoni Big 350 °C go 600 °C (3 kpokom 50 °C).
OtpuMaHi pe3ynpTaTH BHU3HAYCHHS LIMX 3HAYCHb
HABCACHO B Ta0OmmIgx 1, 2.

Tabnuug 1 — 3HaueHHs TPUBATOCTI BOTHEBOTO BILTHBY 10 AOCATHEHHS KPUTHYHOI TEMITCPATYPH AT
CTaNeBUX IJIACTHH 3 PCAKTUBHUM BOTHE3AXUCHUM MaTepianoM

Kpuuuna temmeparypa ctai e, °C 350 400 450 500 550 600
TopmmHa ToBmmHa
CTalIeBol BOTHE3aXHUCHOTO .
No 3pazka . 3HaueHHS TPUBATIOCTI for, XB
IUIACTHHY da, Marepiany
MM dp, MM
1 5 0,55 17 22 26 30 33 37
2 5 1,33 27 36 42 48 53 58
3 5 1,89 35 44 51 57 62 67
4 10 0,64 23 29 34 39 43 49
5 10 1,61 39 47 55 62 68 74
6 10 1,80 43 54 63 70 77 84
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Tabnuus 2 — 3HaUCHHS TPUBATOCTI BOTHEBOTO BILIMBY A0 JOCATHEHHS KPUTHYHOI TEMIICPATYPH AJIS
CTaNCBHUX IJIACTUH 3 MACUBHUM BOTHE3aXHCHUM MaTepiaIioM

Kpuruuna temieparypa ctai G, °C 350 400 450 500 550 600
TopmmHa TopmmHa
CcTaneBoi BOTHE3aXVCHOTO .
No 3pazka . 3HaueHHs TPUBAJIOCTI for, XB
UTACTHHE d, MaTepiany
MM dp, MM
1 5 20,0 47 53 59 66 74 82
) 5 40,0 111 124 138 154 172 -
3 10 20,0 67 77 87 98 110 122
4 10 40,0 136 152 169 . . b
BusnaueHHs gaHUX OO0  TPUBAIOCTI MaTepiady CTBOPIOBAIH KOpOOYAcCTy CHUCTEMY
BOTHCBOTO BIIUBY A0 JOCATHEHHSI KPWUTHYHOI BOTHE3aXUCTy  MPSMOKYTHOTO  TEPEpi3y,  SIK
TEMICPATYPHU CTATI HA CTAHAAPTU30BAHUX 3pa3Kax mokazano  Ha  pucynky 1. Ilapamerpu
(xopoTkuX KOJ0HAX 3aBBuiKky 1,0 M) MPOBEACHO 3a CTAHMAPTH30BAHMX  3pa3KiB 1 PE3yJbTarTu

merogom, Haseacaum B JICTY b B.1.1-17 [3].
PeakTuBHUIT BOTHE3aXUCHHI MaTepial HAHOCHIH

BHU3HAUYCHHA 3HAYCHb TpI/IBa.]'IOCTi fcr BOTHEBOI'O
BILUTUBY A0 JOCATHCHHA KpI/ITI/I‘IHOi TCMIICPATYPH Ha

Ha TMOBCPXHK crajesux mnpodimis, a i3 LKX 3pa3Kax HaBEACHO B TaOmUIpIX 3 — 6.
3aCTOCYBAHHSIM  MACHBHOTO  BOTHE3aXHCHOTO
a) 0)
Pucynox 1 — I[Tpodinpoana (a) i kopoduacra (0) CHCTCMH BOTHE3AXHCTY
Tabmurs 3 — [apaMeTpu CTaHIAPTU30BAHUX 3PA3KIB 3 PCAKTUBHUM BOTHEC3AXUCHHM MATEPIAIOM
3Be/:[eHa TOBII[MHA CTAJICBOI'O .
Ne spaska Turoposmip craieBoro mpodimo npodimo Tonmema BorHe;aXhI;I;Hom Matepaity
(V) Mnt "

1 IPE200 3,266 1,193

2 IPE200 3,266 1,854

3 HEA200 4,268 0,429

4 HEA200 4,268 1,919

5 HEA300 5,886 0,385

6 HEA300 5,886 1,886

7 HEB300 7,710 0,413

8 HEB450 9,798 1,992

9 HEM280 13,050 1,155

10 HEM280 13,050 0,373
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