g JlepixaBHe mixnpuemcTso »»I€PKABHUM HAYKOBO-T0CTi THMi IHCTUTYT ( ‘ \\
— OyniBenbuux KOHCTPYKIii™ (J]TT HJIIBK) L L #R 0
03037, m. Kuis-37, Bya. [IpeobGpakencrbka, 5/2 :
Biznin 6ynisensroi disuku ta eHeproedexTMBHOCTI

J

20167
Bunpo6ysanns

Piners noxymerra MMosna4enus
ITPOTOKOJI BUTIPOBYBAHbB ITPB-217-8645.22-12k.24
Crop. 1 Hara
Beboro 13 15.02.2024

™~

«15» moToTo 2024 p.

IMPOTOKOJI Ne 12x/24

KBadipikaniiinux Bunpodysaus
3 BH3HAYEHHS TepMiHY eeKTHBHOT excryaTauii 10 50 ymoBHux pokiB
TEIUIoi30I Uil HUX MaTepianis 3 MiHepaabHoi BaTH mapku « TEXHOPY® ITPO®»
BupobHuuTBa TOB «3aBoa Tenioizonsiuiiinux marepiaiie « TEXHO»

Bukonaseus: Bimnin Oynisensnoi  disuku  Ta eHeproeextuBrocTi  JIIT HJIIBK,
aKpeauToBaHui HarnioHamsHMM areHTCTBOM 3 akpenuraii Ykpainu Ha
BUIIPOOyBaHHs Binnosiano 10 JICTY EN ISO/IEC 17025:2019,
atecTat akpeuraiii Ne 20167 unnnmii 1o 26.01.2029 p.

(M. KuiB-37, Byn. IIpeoGpaxenceka, 5/2, JII1 HIIBK)

3amoBuuk:  TOB «3aBoa TeruioizonsmiiiHux marepianis « TEXHO»
ByJI. Pi3aBsna, 6yn. 300, m. Yepkacu, 18018

No 8645 Bin «29» rpyans 2022 p.

Kuis 2024
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e Jlepxasue nianpuemcTso | JlepaBHuii HayKOBO-TOCITIAHHIT IHCTHTYT i : \
— OyniBensHux KoHcTpykuii” (JI1 HAIBK) i3 |
03037, m. KniB-37, Byn. [1peobpaxencbka, 5/2 kmé /
Binnin GynisensHoi diskku Ta eHeproeeKTHBHOCTI 'Bunmﬁ,,,mﬂ,
PiBetib n0KymMeHTa [osznauenus
[TPOTOKOJI BUTIPOEYBAHB ITPB-217-8645.22-12k.24
Crop. 2 Hara
Beworo 13 15.02.2024

1. Tlizcrasu ans npoBenenns BUNPoOyBaHs: No 8645 Bin «29» rpyams 2022 p.
2. HopmaTiBHI MOCH/IAHHS: Mepesik HOPMATHBHUX JIOKYMEHTIB, Ha AKi € MOCHIaHHS y LbOMY
IPOTOKOJII, HABEAEHO y Tab i 1.

Tabauus 1 —Iepenik HOPMATHBHUX IOKYMEHTIB

[To3HaueHHs HOpMATHBHHX .
Ha3su HOpMaTHBHHX OKYMEHTIB

JIOKYMEHTIB
JIBH B.2.6-31:2021 Tennosa 1301511151 Ta eHeproe)eKTHBHICTE OYiBEb
TY Y B27-239-
35492904-001:2013 na [Lmati MinepanoBatHi Terutoizomsuidni « TEXHO». Texuiuni

saminy TY ¥V B 2.7-26.8- YMOBH
35492904-001:2008

TY ¥V B 2.7-23.9- [lnuTi MiHEpanoBaTHI TEI0I30/ILIHHI HA CHHTETHIHOMY
35492904-005:2015 38°sa3y10uomMy « TEXHO». Texuiuni yMmoBu
JACTY B B.2.7-167:2008 BupoGu Tennoizonsiiiini 3 MiHEpaNbHOI BATH HA CHHTETHYHOMY

(EN 13162:2001, NEQ). 3B'A3yH0490MY. 3aralibHi TEXHIYHI YMOBH

ByniBenbHi MaTepianu. MeTonu BU3HAYEHHS TEPMIHY
eexTHBHOI excruTyaTalii Ta TENJIONPOBIAHOCTI OYAIBEILHHX
130JIAUIHHKX MaTepiaiiB y PO3PaxyHKOBHX Ta CTAHAAPTHUX

JACTY b B.2.7-182:2009

yMOBax
JACTY b B.2.7-38-95 Bynisenbni Matepiann. Matepianu i BupoOu 6yniBenbHi
(I'OCT 17177-94) Te10i30suiiHl. MeToan BunpobysaHs
JACTY 4179-2003 Pynetku BumipioBambii Metasiesi. TexHiuni ymoBu. 3i 3MiHO0O

(I'OCT 7502-98, MOD) No il
JICTY B B.2.7-105-2000 Martepianu 1 Bupo6u Oyaisensai. Meton BU3HAUSHHS
(FOCT 707.’6.-99) TETJIONPOBIIHOCTI 1 TEPMIYHOTO OTIOPY IPH CTAIIOHAPHOMY

TEMIOBOMY PEXKHMI,
JACTY EN 13190:2018
(EN 13190:2001, IDT)

TepmomeTpH 3i Kanow0

JCTY EN 45501:2007 [lpunanyu HeaBTOMAaTHYHI 3BAXKYBANIbHI. 3araibHi TEXHIUHI
(EN 45501:1992, IDT) BHMOI'M Ta METOJIH BUTIPOOYBaHb.

COY AITHAIBK B.2.7- Meton Bu3HaueHHs TepMiHy eheKTUBHOI eKcruTyaTaiii
02495431-004:2020 TEMJIOI30ALIAHNX MaTepiatiB 10 50 YMOBHHX POKIB

3. Mera BunpoGysanb: BM3HauYeHHA TepMiHy edexTnBHOI ekcrutyatauii (10 50 ymMOBHMX
POKIB) TemIoi30/ALIHOrO Matepiady 3 MiHepaibHOi Bath mapku «TEXHOPY® [1IPOd»
BupobHuuTBa TOB «3aBox Temnoizonsuiiinux matepianis « TEXHO».

4. Bunpobysanus npoomummce  26.06.2023-15.02.2024 p.  3rigHO 3  BMMOramu
COVY AT HAIBK B.2.7-02495431-004:2020 ta JACTY b B.2.7-182:2009 3a anpecoro:. M. Kuis,
Byn1. M. KpuBoHoca, 206.

5. 3pasku Hamai: TOB «3aBon Temnoizonsmiiinux marepianis «TEXHO». Akt BinGopy
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g Hepxasre mianpuemMctso .. JlepkaBHIM HAYKOBO-T0CTi MMM 1HCTHTYT :
—— OyniBemsHUX KoHCTpYKUii™ (J{IT HIIBK) I _
03037, m. Kuis-37, Byn. [Ipeobpaskenceka, 5/2 L _

. ) g ; 20167
Binnin OyaisenbHOi (i3uku Ta eHeproepeKTUBHOCTI -

PiBeHb 10KyMeHTa IMozHauenHs
I[MTPOTOKOJI BUTIPOBYBAHD [TPB-217-8645.22-12k.24
Crop. 3 [Hara
Beworo 13 15.02.2024

3paskis Bix 23.06.2023 p. IlinroroBka 3paskis 10 BMnpoGyBaHHs nposoaunack 3 23.06.2023 mo
26.06.2023 p.

6. 3pasku orpumani 23.06.2023 p. Ta 3apeectpoBani y xypHani mig Ne70/23.

7. Pesynbrati Bi3yalbHOTO 00CTEKEHHS NEpe/l BUNPOOYBAHHAMM: AKICHUI 30BHILIHIN BHI,
0e3 nedexTip Ta MEXAHIYHUX MOIIKOIKEHD, JOIMYCKAETHLCS HA BUNIPOOYBAHHS.

8. Tun Ta OCHOBHI XapaKTepHUCTWKH OOJafHAHHSA: mMepenik 00/aJHaHHA HABENEHO Y
Tabnuu 2,

Tabamua 2 — Tun i XapakTepucTHKH BHNpPOOyBaJbHOro o6nagHaHHA Ta 3acobiB

BHMIPIOBAJIbHOT TEXHIKH

Hassa sunpo0ysasnbHoro i T— Jlata kaniopyBanus
obnaaHaHHA Ta 3aco0iB H(;ﬂMe Homep cBinoursa
BHUMIPIOBATBHOI TEXHIKH p Ocr. Hacryns.
R Kamepa KTK- 236103 092023 | 09.2024 |KT02050507923
YcTaHOBKa Ui BH3HAUEHHS
TEIUIONPOBIIHOCTI
OyniBenbuux marepiame IT- 04 02.2023 022024 | UAOT No323
7C 3rigno 3 JICTY 5 B.2.7-
105-2000, TounicTs 3%
Bara TBE-1,5-0,001-a 51248 04.2023 04.2024 | C429/04-2023
Mauimua sunpodysanibHa
MPM-5T 6087 03.2023 03.2024 | UA/34/230303/000434
Ieuxpomerp MB-4M 3
TepmomeTpamu TM-6 3riaHo 3 " 5 5
TOCT 112-78, noxu6ka 26431 09.2023 09.2024 | UA/70/230911/3173
BUMIproBaHb £1%
Tepmomerp ckisaHui
TH-8M (-80...+60°C) 172 09.2023 09.2024 | KT01059724222
bapomeTtp-anepoia 5
EAMM.-1 101518 02.2023 02.2024 | UA/39/230214/0220
T SIS YA 1 012024 | 01.2025 |UA/23/240119/000128
MeTajieBa
IItanresumpkyns, [111-1 078538 09.2023 09.2024 | UA/23/230929/003223
Kamepa TennoBoi 06pobku
HPS-222 3585060 09.2023 09.2024 | KT02050307923
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JlepxkasHe mianpueMcTBo ,,JlepkaBHHiT HayKOBO-IOCIIHHIT IHCTHTYT
Oynisenbuux koHeTpyKuiit” ([T HIIBK)

i J

03037, M. KuiB-37, Byn. [TpeobpaseHcbka, 5/2
Binnin 6ynisenbroi izuku Ta eHeproedeKTMBHOCTI

20167
BunpoGypanns

PiBeHS Z0Kymena [TosnavenHs
[TPOTOKOJI BUITPOEYBAHB [TPB-217-8645.22-12x.24
Crop. 4 JHara
Beworo 13 15.02.2024

9. XapaKktepucTHKa 3pa3KiB Ta 0COOIMBOCTI MOBEIIHKHM I1i11 4ac BUIPOOYBAHS.

3aranbHui BUrsa 3paskie Ne 70/23 nokaszano Ha puc. 1.

Pucynok 1 — 3pasku Ne 70/23 tennoizonsuiiinoro matepiany
mapku « TEXHOPY® [TPOD»

Ha puc. 2.

3pasok Ne70/23 (70/23-1+70/23-78) — 3pasku TennoisonsuiiiHOro wmarepianry Mapku
«TEXHOPY® TIPO®» 3 minepansHoi Bath Bupobuuirea TOB «3asoa TemnoizonsuiiiHux

matepianis « TEXHO» po3mipom 300x300x50 MM, rycTrHOIO 166.2+3.0 kr/M° B KinbkocTi 78 1T,

3aranbHui BUTIISL BUNPOOYBaNbHOI YCTAHOBKU JUIsl BA3HAUEHHS TETLIONPOBIIHOCTI HABEACHO

Pucynok 2 — YceraHoBKa 114 BU3HAUEHHS TEIUIONPOBIAHOCTI 3riHO 3
JCTY b B.2.7-105-2000 (I'OCT 7076-99)
10. YmoBH npoBeneHHs BUIPOOYBaHb:

ty=+(22+1)°C, ¢ = (55+5) %, P = 99,0-101,1 I1a,
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e JlepxaBHe mianpuemMcTBO .-JlepXKaBHHUI HAYKOBO-10CTi AHMiT THCTHUTYT, ! 2)
— OyniBensuux KoHCTPYKLii™” (1T HJIIBK) L :
03037, m. KuiB-37, By:1. [IpeobpaxeHchka, 5/2 e <
Binain 6ynisensHoi (isuku Ta eHeproedexTHBHOCTI Eamoanasms
Pisenb nokymenta ITosnauenus
[TPOTOKOJI BUMIPOEYB AHE I1PB-217-8645.22-12x.24
Crop. 5 Hara
Ae t, — TeMnepatypa BHYTDPIIHBOTO MOBITPS B NPUMILIEHHI, ¢ — BOJOTICTH MOBITPSL B

NMpUMILIEHHI, /” — aTMocdepHuii THCK MOBITPSL.

10.1 BusHauenns Ttepminy edextuBHOi ekcnyatauii Matepiamie mo S50 YMOBHHX POKIB
NpOBOAMIOCS Y BiAnosinHocTi 3 Bumoramu JICTY 5 B.2.7-182 ta COVY JIII HIIBK B.2.7-
02495431-004:2020.

3pasku, WO MIAIATAIOTH BUNPOOYBAHHSIM, 3BOJIOXKEHI 10 BOJOrOCTI [(Wst+5)£2]% i 3anasizi B
MOJMIETHICHOBI NAKETH, PO3MILLYIOTh PIBHOMIPHO MO BCHOMY pobodomy 00’eMy KmiMaTHYHOI
KaMepH 13 MPOMIKKAMM MiK HUMH Tak, 1100 3a0€3NeUuTH PyX MOBITPSHUX MOTOKIB i BHKTIOUHTH
YTBOPEHHS 3aCTIHHUX 30H.

3pasku  MIAJAOTE UMKIIYHOMY —TEMIEPaTyPHOMY BILIHBY 3aMOPOYKYBaHHSI-BI/ITABAHHS-
HarpiBanHA: 1, =-22+1°C, t;=3 ron.; t,= +20+2 °C, 7, = 4 roa.; = +60 +1°C, v, = 16 rox.,

A€ 15, 1y, Iy — TEMIEPATYPH 3aMOPOXKYBAHHS, BIITaBAHHS T HArPIBAHHSA 3pa3KiB BiATIOBIHO;

T, Ty, Ty — TPUBANICTH 3aMOPOYKYBAHHS, BiATABAHHS Ta HArPiBAHHS 3Pa3KiB.

OnuH MK BUNIPOOYBAHD CKIIAIAEThCS 13 3aMOPOIKYBAHHSI-BI I TABAHHSI-HAT PIBAHHS.

Yepes koxaux 10-Th 1mkniB BHUNpoOyBaHb MPOBOAMBCH BinGip 3paskiB 3 NOAANBIINM
BH3HAYCHHAM iX MOKa3HHMKIB TEMIONPOBIAHOCTI B CTAHAAPTHUX YMOBAX Ta (ikCyBaHHAM XapakTepy
3MIHHM 30BHILIHBOTO BUIISIY 3Pa3KiB.

3a pesysibTaTamMu BHNIPOOYBaHb OyayeTses rpadik 3a1ekHOCT TEIUIONPOBIAHOCTI BiJ KiJIbKOCTI
LAKTIB A(Z).

UncenbHe 3HaUEHHS MOKa3HMKA PECYPCY BU3HAYAETHCS 32 (OPMYIIOH:

r=bx*+g¢ (1)
Ae, x* — Hailbinblue 3HAYCHHS KUIBKOCTI LIMKJIB, IO BIAMOBIAA€ JNHIHHIA ATAHII 3MiHH
eKCIUTyaTallliHOro TeMmI0(i3u4HOro napameTpa;
b — TaHreHc KyTa HaXHIy 3aJIexHOCTI A(Z);
& — JI0BIpYa Mexa BUNAAKOBOI NOXMOKH Pe3y/bTaTiB BUMIPIOBAHb 17151 PiBHS 3a0e3nedeHocTi
95%.

Tepwmin edexTrBHOI excriTyaTanii Ui TEUIOI30AALIHUX MaTepialiB MPUIAMACTLCS HE MEHIIE

50 ymoBHuMX pokiB, ko micas 100 wukiiB BUKOHY€ETHCS yMOBA:

% -k, <0,2 (2)
0
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g JepxaBue MITPHEMCTBO .JlepkaBHUM HaYKOBO-10CTi HHMI THCTHTYT f
o= OyniBenbhuux koncTpykuii™ (JIIT HAIBK) L

03037, m. Kuis-37, Byx. IIpeobpaskencria, 5/2 —
Binmin 6ynisensroi (isnku ta eneproedextusHocTi Bm:o;;:mm
Bisersh AOKyMEHT2 ITo3nauenns
[MTPOTOKOJI BUTIPOBYBAHB I1PB-217-8645.22-12x.24
Crop. 6 Hara
Beworo 13 15.02.2024
Ti
gg K- <015 (3)

ne, k, — macmtabuuii koeiieHT, o BPaXOBY€ BIi/MOBIHICTh E€KCMIEPUMEHTANLHUX HKIIB
TEIUIOBOJIONICHAM YMOBaM €KCIUTyaTawii MaTtepiany B KOHCTPYKLIIi.
/0 — TEIIONPOBIHICTH B CTaHaapTHuX ymoBax, Br/(m-K), npu 1= +25 +1°C;

0, — NOYATKOBA MILIHICTb Ha cTHCK TIpH 10% miniiiHiii nedopmauii, MITa.

Ilicns uMKiB, 1O IMITYIOTH BIUIHB BUNATKOBHX KJIiMATHUHHX (baxTopiB Ha ekcrutyaTamifinmii
CTaH TCIUIOI30NALIMHOTO Matepiany B ckiami OrOpO/UKYBAJbHUX KOHCTPYKLIA y BHOaaky
HMOBIDHHX BIIMOB KOHCTPYKLIii, BAKOHY€ETHCS YMOBa:

k<o01 4)

Koediuient ypaxyBauus BnmuBy kiimMatuunoi ACCTPYKIIT MaTepianiB B IpoLUEci ekcrutyaTawii

Ha IX TEIUIONPOBIAHICTh, BU3HAYAETHCH 32 (hopmyoro:

kk=1+z_2'kz (5)

Knimatiina kamepa 1715t NpoBeeH s LMKTIYHHX KTIMATHYHAX BILTMBIB HaBeZeHa Ha pucC. 3.

Pucynox 3 — KnimMatiuni kaMep Juist npoBefeHHS MK YHAX KITiMATHYHIX BILTHBIB
10.2 BusHaueHHs po3paxyHKOBHX 3HAYEHb TEIIONPOBITHOCTI MaTepianis
Po3paxyHkoBi 3HaueHHs TEIUIONPOBIAHOCTI MaTepiaiB BU3HAYATIHCS 110 hopmyi:
An= Ao(Wa) ki by + €, (6)
A= A10(Ws) ki ey + €, (7

Ji€: /A~ TEUIOTPOBIIHICTh MaTepiany B pO3paxyHkoBHX ymoBax A, Bt/(m-K);
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g Jlepskasre nianpuemcTso JIepkaBHUI HayKOBO-10C i THHiT THCTUTYT
FIISK m— tasss

OyniBenbHHX KOHCTPYKLii™ (JIT HJIBK)

(R

03037, m. Kuis-37, By [Ipeobpakencrbka, 5/2 e
Bignin 6yaisenshoi ¢i3uKH Ta €HEProe()eKTHBHOCTI Bm;:;;:m“
Pisensb noxymenra IMo3Hauenus
TIPOTOKOJI BUTTPOBYBAHD [IPB-217-8645.22-12k.24
Crop. 7 Jara
Beworo 13 15.02.2024

A10(WA) — eKCTIepHMEHTAIIbHE 3HAYEHHS TEIIONPOBIAHOCTI MaTepiany npu TeMIiepaTypi
+10°C ta npu BonorocTi wy, Br/(m-K);

/A5 — TEIUIONPOBIIHICTS Matepiaily B po3paxyHKOBHX ymoBax b, Bt/(m-K);

A10(W5) — eKCIlepUMMEHTaNlbHe 3HAYCHHS TETIONPOBIAHOCTI MaTepiany mpu TEMIIEpaTypi
+10°C Ta ipu Bonorocti wg, Bt/(M°K);

ke — KoedilieHT ypaxyBaHHs BIIMBY KIIMaTM4HOI NECTpyKuii matepiasis B nporeci
eKCITyaTaLii;

ku« — xoediwieHT ypaxysauHs BIUIMBY AKOCTI OYNIBENBHO-MOHTAKHHX pOGIT Ha 3MiHY
TEMJIONPOBIAHOCTI MaTepiany. Jlis Marepianis 3 MiuHicTio Ha ctick 0,035 MITa Ta 6inbme npu
10 %- nedopmauii npuiimaertscs 1.

I1 Pesynbtatu BunpoGysans 3pa3kis OyaiBeIBHOTO  TEIOI30MSAIIHHOIO marepiany Mapku
«TEXHOPY® ITPO®» Bupobuuirsa TOB «3aBox Ternoi3onsAuiiiux matepianis « TEXHO.

Busnauennst tepminy edexrusHoi CKCIUTyaTallii POBOAMBCA HA OCHOBI OUIHKH HACTYIHMX
MOKA3HUKIB: — FEOMETPHYHI XapaKTEPHCTHKH: — TEIIONPOBIAHICTb, — MILHICTh HAa CTHCK mpH
10 % -i niniitniit nedopmarii.

3aranbuuii BUrsa 3paskis Ne70/23, ki ninnawots UMKIIIYHOMY TEMTIEPATYPHOMY BILIHBY,
HaBE/IEHO Ha puc. 4.

1.1 3a pesynbratamu BisyansHOro OrJIsily JMOCHAHMX (parMeHTiB micis nposexenns 100
LUMKIIB  KIIMaTHYHUX BIUIHBIB 3aMOPOKYBaHHS — BIATABAHHSA — HArPIBAHHS BCTAHOBJIEHO, 1110
30BHIWIHIA  BHITIAA  (parmeHTiB OyIiBETBHOrO  TEMIOI30NSLIHHOIO Matepialy — MapkM
«TEXHOPY® [TPO®D» He 3MiHIOETHCS — 3MiHA TCOMETPHYHHMX PO3MIPIB 3pa3KiB 3HAXOIHUTHCH B
MEkKax OMyCTUMHUX 3HAUEHb, Bi3yalbHO HE BCTAHOBJICHO 3MiHH KOJIbOPY Ta CTPYKTYpPH Martepiay.

I'padix 3anesxnocTi TenonposiaHocTi BUPODIB BiJl KUIBKOCTI LIMKITIB HABEICHMI Ha puc. 5.

11.2 3anexmicts TennonposinuocTi dparmentis OyaiBEIBHOrO TEMOi30NALiHHOrO Marepiany
«TEXHOPY® ITPO®»  Big  KiabkocTi kiR 3aMOpOXKYBaHHS—BI/ITABaHHS—HArPiBAHHS
BH3HAYAECTHLCA 32 GOPMYII010:

A(z)=0,0391+8:10° z (8)

[lokasuuk pecypey, o BU3HaYaeTLCH 3 dbopmyoro (1), cranosuts r = 0,0008,
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e Jlepxasue ninnpuemctso , JlepkasHuii HAYKOBO-10C/Ti THHH 1HCTHTYT !f f \‘
o Oynisenbhux konetpykuiit” (1 HIIBK) L
03037, m. Kuis-37, By:1. IIpeoGpaskenchia, 5/2 NERT)
Biin Gynisenbroi disuku ta eneproedexrusrocti Bm::;f:m“
Piset 0kymenTa INo3nauenns
ITPOTOKOJI BUTIPOBYBAHB [IPB-217-8645.22-12k.24
Crop. 8 Hara
Beroro 13 15.02.2024

Pucynok 4 — Jlocniani 3pasku No70/23, sxi minnarors LMK/ITYHOMY TEMIIEPATYPHOMY BILTHBY

BuKoOHY€ThCs epeBipka BHKOHAHHS YMOBH 3a (hopmyiioro (2):

2 0008 o = 6 )
Ao % 00391 T A=
0,0440
0,0420
— 0,0400 y = 8E-06z + 0,0391
e s s @i ®....... " B e v s . P &9
= 0,0380
=
@ 0,0360
<
0,0340
0,0320
0,0300
0 2 4 6 8 10
Z, LUKAM

Pucynok § — 3anexHicTs TenmonpoBiqHOCT Bif UMKTIYHUX BILMBIB
Koediuient ypaxysanus BrymBy krimMatHuHoi AECTPYKLIi MaTepiaiiB B Mpoueci eKcrlyaTaiii Ha
IX TETJIONMPOBIAHICTh, BU3HAYAETRCA 32 dopmyoio (5):

k,=1 (——0‘0008) 5=1,102 10
z=1%\go301) > =1 (10)

Omxe, ymoBa 3a hopmynoro (2) BUKOHYEThCH.

1.3 Ha puc. 6 HasemeHo mpoBeaeHHs BUIMPOOYBaHHs MilHOCTI Ha cTuck mpu 10 %

Betbopmaui‘i 3pasKiB TEIUIOI3ONALIAHOTO MaTepiaty Mapku « TEXHOPY® [TPO®y.
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Jlepsasne minnpuemcTso . Jleprkasanii HAYKOBO=/10CITITHUIA iﬂcrﬁ'i‘yff 2
OyniBensHUX KoHCTpYKIin™ (JIIT HJIIBK) E

03037, m. Kuis-37, Byi1. TIpeoGpakencska, 5/2 e — 43
Bianin GynisensHoi (i3nks Ta eHeproeeKTHBHOCTI e
Biness n0kyMet i - Ioe3nauenus :
IMPOTOKOJI BUTIPOBEYRB AHB [IPB-217-8645.22-12k.24
Crop. 9 Hara
Bcroro 13 15.02.2024

Pucynok 6 — Ilposenenns BunpoOyBsanus MilHOCTI Ha cTuck npu 10% nedopmauii 3pa3kis

Ne 70723 rennoizonsuiiinoro marepiany mapku « TEXHOPY® I[TPOD»

Miunicts Ha cTuck npu 10% nedopmanii o, kla, 004uCTIOOTS 32 HopMyI0I0:

6, =10°- 110 (11)

ne: F\, —naBantaxenns npu 10% nedopmauii cticky, H; A, — nepsicHa nioma nonepeuHoro
nepepisy 3paska, MM’

B Tabauui 3 HaBeneHO pesysbTaTH BUNPOOYBaHHA MINHOCTI Ha cTHcK nipu 10 % aedopmanii
3paskiB  TenjoizonswiiHoro matepiany wmapku «TEXHOPY® [IPO®» nepex moyarkom
BUNpPOOYBaHHS (Hyb0BUI LHKI) Ta Yepe3 60, 100 muKIiB KITiIMaTHYHUX BIUIMBIB.

3aneKHICTh MILHOCTI Ha cTuck npu 10% aedopmaltii 3paskie TEILIO30IALIRHONO MaTEpiamy
mapku « TEXHOPY® [IPO®» Bix KibKOCTI LMKIIB 3aMOPO/KYBAaHHS-BiNTABAHHA—HArPIBaHHS
BH3HAUaIach 3a GOpMyJI0H0:

: 6'%(z) = 64,779-0,0244 2 (12)

[Toka3HHK pecypey, MO BU3HAYAETHCS 32 hopMynoro (1), ctaHosuTh = 0,618.
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JlepikaBHe miAnpreMcTBO . JlepskaBHUI HAayKOBO-AOCIIAHMI IHCTUTYT ;
OyniBeasuux koHCTpyKuii™ (JIIT HI{IBK) L 7E

03037, m. Kuis-37, Byn. [Ipeobpaskencrka, 5/2 = J
Binnin 6ynisensHoi disuku Ta eHeproedeKTmBHOCTI Bunpobynanus
EiEcH, AURYMEHTH [TosHauenns
I[MTPOTOKOJI BUTTPOBYBAHB ITPB-217-8645.22-12k.24
Crop. 10 JHara
Beporo 13 15.02.2024

matepiany mapku « TEXHOPY® ITPOD»

Tabauus 3 — Miunicts Ha ctick nipu 10% nedopmaii o, klla 3pa3skiB TeMI0i30ALIHHOrO

Homep Homep 3HaueHHs o, Cepenne 3HayeHHs
LIAKITY 3paska klla O, Klla

70/23-6 65,11

0 70/23-7 64,53 64,4
70/23-8 63,48
70/23-14 63,97

60 70/23-16 65,80 64,3
70/23-18 63,20
70/23-31 62,36 617

100 70/23-32 61,26 ’
70/23-33 61,60

3anexHicTh MiLHOCTI Ha ctuck npu 10% aedopmanii Bifi LMKIIYHMX BIUIMBIB HABEICHO HA
puc. 7.
69,0
67,0
y =-0,0244z + 64,779
650 ... .
O e ®
&: 63'0 ..........................................
g -

61,0

59,0

57,0

55,0

0 20 40 60 80 100
Z, UMKAW

Pucynor 7 — 3anexuicTs MIHOCTI HA CTHCK 1pH 10% nedopmarii Bijl LHKIIYHUX BIUTHBIB

3paskiB Ne 70/23 tenoizonsuiiinoro matepiany mapku « TEXHOPY® [TPOD»
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g JlepxaBHe nianpuemcTso JlepkaBHUI HayKOBO-10CTI THMiT IHCTUTYT, ,( 7 )
-~ OyniBenbHMX KOHCTPYKIii™ (11T HJIIBK) L o
03037, m. Kuis-37, Byn. Ipeobpaencrka, 5/2 W)
LI i i i . 20167
Binutin GynisensHoi (isnku Ta eneproedextuHocTi Bunpobynanns
Pisem. 10kyxenta IMosnavenns
[TPOTOKOJI BUTIPOBYBAHE [1PB-217-8645.22-12x.24
Crop. 11 Hara
Beboro 13 15.02.2024

BukonyeTbes nepesipka BukonaHHs ymMoBH 3a (popmynoio (2):

9618 5=0,05< 0,15
6aa ° = 0> =01 (13)

11.4  CrifikicTh ~ eKCrulyaTawifHUX —MOKA3HHKIB  TerIOi30/sIiHHONO MaTepiaty  Mapku
«TEXHOPY® [TPO®» 10 BNauBy KiiMaTtH4HOi BOJOIH Ta BIUIMBY COHSYHOTO onpomiHeHHs. Ha

puc. 8 306pakeno aocminni 3pasku Ne 70/23 miin uac ONPOMIHEHHS.

VSTl TR SRR B T kT T AR T Tl

Pucynox 8- 3aranbuuii Burisin gocninaux 3paskis Ne 70/23 TennoisonsuiiHoro maTepiany
Mapku « TEXHOPY® [TPO®» nij yac onpoMiHeHHS

[Ticns 60 umMkniB 3pasky, O MIANAIOTLCS BUIPOOYBAHHSM, AiNATH Ha JIBi naprii (He MeHuIe
HDK TO 5 WITYK B KOXHIi) 3BOJIOXKYIOTE npoTsrom 28 i (puc. 9), Hamani iX NOmINAOTE Ta
BUCYLIYIOTh B JIBOX TeMnepatypHux pexumax: a) +(20 £ 1) °C; 6) -(5 = 1) °C ta nigzaroTs
yAbTPadioneToBOMy BHIPOMIHIOBAHHIO YIIPOJAOBAK S /116 TPHBAICTIO 110 8 FOM Ta BU3HAYAETHCS JUIS
LIMX 3Pa3sKiB Ao — TEIUIONPOBIHICTh B CTAHAAPTHUX yMOBaX, B1/(M-K), npH t=+25 £1°C.

Pesynsrat  BunpoOyBanb 3paskis Ne  70/23  rtemoizossiiiiHoro MaTepialy  Mapku
«TEXHOPY® ITIPO®» Ha CTIHKICTh 10 BIIMBY KJIiMATHYHOI BOJIOTH Ta COHSYHOTO OTMPOMIHEHHS
HaBe/IeHO B Tabsuw 4. ITicns onpomiHeHHs criocTepirasack He3HAaYHA 3MiHa KOJILOPY

[Ticns 60 wmknis:

Hnst mapii, wo BucymyBanack B TeMepaTypHomy peskumi + (20 = 1) °C

Ao =0,0404 B1/(Mm-K).

Jnst naprii, o BUCyIIyBaiach B TEMIEpaTypHOMY pexuMi - (5 + 1) °C

Aso=0,0412 Br/(m-K).
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g JlepxaBHe mianpueMcTBo ,,JlepkaBHuii HAYKOBO-10CIHHMIA IHCTHTYT :lf _ ‘
= OyniBenbHuX KoHCTPYKWii™ (JIIT HJIIBK) L I
03037, m. KniB-37, Byx. [IpeoGpaxencbka, 5/2 20 - <
Binzin Gynisensuoi disuku ta eneproedexTusHOCTI ———
PiBens nokymenra IMo3nauenns
Crop. 12 Hara

Pucynok 9 - 3sonoxkenns pocninaux spaskis Ne 70/23 tennoizonsuiiiHoro Marepiany MapKu
«TEXHOPY® [TPOD»

Tabauus 4 — Pesynsrat BUnpoOGysans 3paskis Ne 70/23 TerioizonsiiiiHoro marepiany Mapku

«TEXHOPY® [TPO®» Ha CTilKiCTh 10 BIUIMBY KIIIMATHYHOI BOJIOTH T4 COHSYHOTO OIPOMIHEHHS

Homep Homep Temne- Cepenns Cepenns Haiioine- | Hopmaru | Bimno-
LIMKITY 3paska parypa TEII0mnpo- TEIUIONPO | mie BHA BIJIHICTb
CYILIKH, BIIHICTD B | BiAHICTB 3HAYEHHs | XapakTte-
°C MO4aTKOBO- | MICHA KDHTEPIIO | DPHCTHKA,
My CTaHi KIIIMaTHY- HE
HHX Oimbine
BILUTHBIB
60 70/23 +20 0,0392 0,0404 0,030 0.1 3
70/23 -5 0,0392 0,0412 0,049 ’ +

POKiB) maTtepiay

He MeHLe Hix 50 pokiB.

Omxe, ymoBH (2-4) BUKOHYIOTHCS, TOGTO TepMiH e)eKTMBHOI eKCriTyaTaLLii BHPOOIB CTAHOBHTH

Y3arajibHeH1 1aHi 3a pe3yNbTaTaMu BUIIPOOYBaHL TEPMIHY eeKTHBHOI eKCIITyarauii 3pasKisB
OyniBenbHOro TenoisomsiiHoro Matepiany mapku « TEXHOPY® [TPO®» napeneHi B abumui 5.

Tabuuus S — Pesynbratn BunpoOyBans TepmiHy e(eKTHBHOI ekcrutyartauii (20 50 ymoBHMX

Martepian Lk: <0,2 %kz <0,15 | k<0.1 Tepmin ed)eKTHEHoT
% o, eKCIuTyaTaii
«TEXHOPY® [TPO®» | 0,102<0,2 | 0,05<0,15 + He MeHLIe Hixk 50 pokis
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g JlepsxaBHe nixnpueMcTBo »-JlePXKaBHUIM HAYKOBO-T0CTi THMI THCTHTYT, j \
= OyniBenbHux KoeTpykuiii™” (1T HJIIBK) L 2 il
03037, m. Kuis-37, By [Tpeobpaskencrka, 5/2 =5/

Binain 6ynisenshoi dizuku ta eHeproeeKkTHBHOCTI

20167

BunpoGysanns
PiBenb nokymenTa To3nauenns
TIPOTOKOJT BUITPOEYB AHB [IPB-217-8645.22-12k.24
Crop. 13 Mara
Beboro 13 15.02.2024

11.5 BusHaueHHs TennonposigHoCTi B PO3paxyHKOBHX yMOBaX eKCIuTyarartii
Bushauenns TtennonposinHocti 3niticmosanocs Y 3BOJIOKEHOMY CTaHi IpPH TeMmmeparypi
+10 °C. 3a pesynbratamu BHNIPOOYBaHb BCTAHOBIIIOETHCS Aio(Wa), io(Ws) Ta BianoBigHi moxu6Ku
BHUMIPIOBaHb.
Jlns rennoisonsuiiinoro marepiany « TEXHOPY® [TPOdDy IPH COPOLIHIN BOIOroCTi:
Wa = 0,5 %, BctaHoBIEHO — L 19(Wa) = 0,0384 Br/(m'K), €=0,0001 Br/(mK):
wi = 1 %, BcTaHOBIIEHO — Aj0(W5) = 0,0403 Br/(mK), &=10,0001 Br/(m-K).
Toni, 3a gopmynamu (6), (7), 3 ypaxysanusm BIUIMBY KJIIMaTH9HOI JIECTPYKLii MaTepiany (k)
Ta AKOCTI OyZIBEMbHO-MOHTAXHUX PObIT (k) Ha 3MIHY TEMIONPOBIHOCTI MaTepiany, BU3HAYAETHCS
TEMIONPOBIAHICTb Y YMOBAX eKcrulyaTaii 4 Ta 5.
Ar=hio(Wa) ki hy + €= 0,0384-1,102-1+0,0001 = 0,043 B1/(M-K);
A5 = ho(Wg)- ke ky + € = 0,0403-1,102-1+0,0001 = 0,045 Br/(m-K).
Pesynbrati Bu3HaueHHs TENIONPOBIHOCTI B PO3PAXYHKOBHX YMOBAX €KCIUTyaTallli HaBeJIeHi B
Tabymni 6

Tabauus 6 — PesynbTaTh BuzHAYeHHS TEMIONPOBIAHOCTI B PO3PAXYHKOBHX YMOBAX KCIUTyaTaLlii

Tennonposiauicts B ymoBax
Marepian excrutyaTauii, Br/(m-K)
A b
«TEXHOPY® [TPOD» 0,043 0,045

12. BucHoBOK.
Tepmin eexTuBHOT ekcryatamii MIMT TeMNOI3ONALIHHUX 3 MIHEpaabHOI BaTH Mapku
«TEXHOPY® TIPO®» Bupobuuutea TOB «3aBox Temioisosuiiteux matepianie « TEXHO»

CTaHOBHTh HE MEHLIE Hi’k 50 YMOBHHX POKiB.

Crapumit HayKoBHIi CITiBpo6iTHHIK ,/“’ {/’/7 Anpnpiii [TOCTOJIEHKO

Mosonumit Haykoswuii criiBpoGithuk /.
f,-" é‘ y
[TpoTokon BHIPOBYBaHE CTOCYETLCA TibKH IPAIKIB, MUTAHHX uunpcéﬂénnm.

[Torne atio yacTkoBe nepePyKYRaHHS npoTokosy Ges 1o3Bony BANpoSyBasLHoi Aa6opatopii He A0NYCKaeThes.
Mporoken sanpoSysans BHaaHo B 4 HPHMIPHHKAX

Jimutpo BIJ1A
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