Jlep>kaBHE MATIPUEMCTBO ,,J[epXKaBHII HAYKOBO-TOCITHUM IHCTHTYT
HISK - oyniBensHUX KoHCTpYKIH ™~ (T HJIBK)

kBaJidikaniiianx BUNPoOyBaHbL
* § Bu3sHAvenns TepMiHy epekTHBHOI ekcuTyaTanii 10 50 yMOBHUX poKiB
TeMI0i30/IsINiHHUX MaTepiaiB 3 MiHepaibHoi BaTu Mapku « TEXHO®AC OIITUMA»
BupobuuuTBa TOB «3aBoa Tennoizonsuiiinux marepianaisB « TEXHO»

Bukonasens: Binnin OyniBenshoi dizuku ta eneproedextuBrnocti AT HIIBK,
atecrart npo akpeauraitiro Ne 20167 Bix 28.05.2021p.,
BUaHui HallloHaIbHUM areHTCTBOM 3 aKpeauTalii YKpaiHu
(m. KuiB-37, By I[Ipeob6paxenceka, 5/2, IT1 HAIBK)

3amoBHuk: TOB «3aBon Temnoizonsuiiinnx marepianis « TEXHO»
ByJ. PizaBsna, Oyn. 300, m. Yepkacu, 18018

Horosip Ne 8645 Binx «29» rpynns 2022 p.

Kuis 2023

03037, m. Knis-37, Bys1. [IpeoGpaxencbka, 5/2 T l
Binnin OyzxiBenbHol (i3uku Ta eHeproe)eKTHBHOCTI JICTY ISO/EC 17025 ﬂ
PiBeHb nokymeHTa ITo3nauenns
[TPOTOKOJI BUITTPOBYBAHB [1PB-217-8645.22-112k.23
Crop. 1 Hara
Bcworo 16 21.09.2023
3ATBEPJKYIO
B.o. 3a13111yBaqa Bmmny
6y211B€JIBH01 (hizuserrs .
p : K
&YOJIEHKO
KOHCTPVKUM»
lnemmd)mawuwm
MPOTOKOJUI Ne 112k/23
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g JlepxaBHe TATIPUEMCTBO ,,JepkaBHUI HayKOBO-TOCTIJHHI IHCTHTYT
— OyniBenbHux koHCTpyKuii” ([T HAIBK)

03037, m. KuiB-37, Byn. [IpeoOpakeHcbka, 5/2
Binnin OyniBenbHOT (i3uku Ta eHEProe(heKTHBHOCTI

2D

20167
JCTY ISO/IEC 17025

PiBeHb nOKyMeHTa

IMPOTOKOJI BUTIPOBYBAHbDb

ITo3nauenus

I1PB-217-8645.22-112k.23

Crop. 2
Bcporo 16

Hata
21.09.2023

1. TlincraBu puis mposeneHHs BunpoOyBanb: Ne 8645 Bin «29» rpyans 2022 p.

IIPOTOKOJIL, HaBE/IEHO Y Tabmili 1.

Tabms 1 — [Tepenik HOpMATHBHUX JOKYMEHTIB

2. HopMaTuBHI MOCHJIaHHS: NEPENiK HOPMAaTHBHUX JIOKYMEHTIB, Ha 5K € TIOCHJIAHHS Y IIbOMY

JOKYMEHTIB

[To3HaueHHs HOPMAaTUBHHUX

Ha3Bu HOpMaTUBHUX JOKYMEHTIB

JIbH B.2.6-31:2021

Ternoa 1301115 Ta eHEproeeKTUBHICTH Oy TIBEIb

TY Y B 2.7-23.9-
35492904-001:2013 nHa
zaminy TY ¥V B 2.7-26.8-
35492904-001:2008

[Tnutu minepanosaTHi Temoizonsmiiini « TEXHOy. Texniuni

yMOBH

TY ¥V B 2.7-23.9-
35492904-005:2015

ITnuT MiHEpaNOBaTHI TETUIOI30MALIWHI HA CHHTETHYHOMY

3B’ si3yrouomy « TEXHOy. TexHiuHi yMOBH

JACTY b B.2.7-167:2008
(EN 13162:2001, NEQ).

Bupobu Terunoi3osiiiibi 3 MiHEpaJaIbHOI BaTH HA CHHTETHYHOMY

3B'SI3yI04OMY. 3arajibHi TEXHIYHI YMOBH

JACTY B B.2.7-182:2009

ByniBenbH1 Matepiamu. MeToiu BU3HAUYEHHS TEPMIHY
eeKTUBHOI eKCIUTyaTallii Ta TerUIONPOBiTHOCTI Oy HiBEIbHUX
130JIALIAHMX MaTEPIATiB Y PO3PAXYHKOBUX Ta CTAHIAPTHUX

YMOBax

JICTY b B.2.7-38-95
(TOCT.17177-94)

ByniBenbHi Marepianu. Marepianu i BUpoOu OyaiBenbHI

TETUIO130JIs1MII#HI. MeToau BUpoOyBaHb

JICTY 4179-2003
(TOCT 7502-98, MOD)

Pynerku BumiproBanbHi MeTasieBi. TexHIYHI yMOBHU. 31 3MIHOIO

Ne 1

JCTY b B.2.7-105-2000
(I'OCT 7076-99)

Marepianu i Bupo6u Oy aiBenbHI. MeTon BU3HAYEHHS
TETUIONPOBITHOCTI 1 TEPMIYHOTO OTIOPY TIPH CTALlIOHAPHOMY

TEMJIOBOMY PEXHMI.

JCTVY EN 13190:2018
(EN 13190:2001, IDT)

TepmomeTpu 31 LIKAJIOKW

JICTY EN 45501:2007
(EN 45501:1992, IDT)

[Tpunamu HeaBTOMaTUYHI 3BAXYBaJIbHI. 3aranbHi TEXHIYHI

BUMOTH Ta METOJIM BUTIPOOYBaHb.

COY AITHAIBK B.2.7-
02495431-004:2020

Metox BU3HaYEHHS TEPMiHY €()EKTHBHOI eKCILTyaTarii
TEMJI0130/IAIIHHUX MaTepiaiB 10 50 YMOBHHX POKIB

ByJ. M. KpuBoHoca, 20.

TOB «3aBox Temumoizonsmiiaux MatepianiB « TEXHO».

3. Meta BunpoOyBaHb: BU3HAUYEHHS TEPMIHY e(ekTUBHOI ekcrutyaramii (10 50 yMOBHHX POKIB)

TETUI0130IALIHHIX MaTepiaiiB 3 MiHepaibHOi Bati Mapk « TEXHO®AC OITTUMA» BupoOHHMIITBA

4. BumnpoOysanusi mposomwmcs 07.04.2023 p. — 01.09.2023 p. 3rizHO 3 BUMOTaMHu
JICTY b B.2.7-182:2009 ta COVY AT HAIBK B.2.7-02495431-004:2020 3a agpecor: M. Kwuis,
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=

JlepxaBHe mianpueMcTBo ,,JlepkaBHuiT HayKOBO-10CTiHHMIA IHCTHUTYT
OyniBenbuux koHCTpYKUiK” (T HIIBK)

03037, m. KuiB-37, By1. [Ipeobpaxenceka, 5/2

Bimuin Gy niBenbHoi dizuxu Ta eHeproedekTMBHOCT

s |

TR
)

—

20167
JICTY ISO/IEC 17025

PiBenb nokymenra

IMPOTOKOJI BUTIPOFYBAHb

[To3nauenns

I1PB-217-8645.22-112k.23

Hata
21.09.2023

Crop. 3
Bceworo 16

14.04.2023 p.

Ta0mmui 2.

5. 3pasku nHanani: TOB «3aBox TeruioizonsiiitHux marepianis «TEXHO». Axrt BinGopy

3paskiB Bix 06.04.2023 p. Ilizrotoska 3paskiB 10 BUNPoOyBaHHs npoBoamnack 3 07.04.2023 mo

6. 3pasku otpumani 06.04.2023 p. Ta 3apeecTpoBaHi y sxypHaii mig Ne 17/23.
7. Pe3ynbTaTH Bi3yanbHOro 06CTENKEHHS nepes BUNPOOYBaHHAMU: SIKICHUM 30BHIIIHIN BH,

0e3 neeKTiB Ta MeXaHIYHIX MOIIKODKEHb, JOMYCKACTLCS HA BUIIDOOYBAHHS.

8. Tun Ta OCHOBHI XapaKTEPHCTHKH O6JaqHAHHS: nepesik  o0nagHaHHS HABENEHO Y

Tabmaus 2 — Tun i XapaKTepucTHKH BUIIPOGYBANBHONO 00/I1aIHAHHS Ta 33C06iB BUMIPIOBAJIbHO1

TEXHIKH

Hasga Bnnpoﬁysaﬂbﬂqro T —— Jlata kani6pysanHs .
obnaaHaHHsA Ta 3ac00iB B Howmep cBigonrsa
BHMIPIOBAIBHOI TEXHIKH P Ocr. Hacryns.

s Ll e 236103 092023 | 092024 KT02050507923

VYcTaHOBKa U1 BU3HAYEHHS

TEIUTONPOBI THOCTI

Oynisenbrux marepianis IT- 04 02.2023 02.2024 UAO1 Ne323

7C 3rigno 3 JICTY 5 B.2.7-

105-2000, Tounicts 3%

Baru maboparopui Axis 2024 01.2023 01.2024 UA/35/230127/1875

Bara TBE-1,5-0,001-a 51248 04.2023 04.2024 C429/04-2023

VAR RO QyBais A 6087 032023 | 032024 | UA/34/230303/000434

MPM-5T

Icuxpomerp MB-4M 3

TepMomeTpamu TM-6 3riHO 3 ,

TOCT 112-78, oxubia 26431 09.2023 09.2024 UA/24/230911/3173

BHMIpPIOBaHb +1%

TepmomeTp cknsaumit

TH-8M (-80.._+60°C) 172 09.2023 09.2024 KT01059724222

bapomerp-anepoin

BEAMML-1 101518 02.2023 02.2024 UA/39/230214/0220

. 1 022023 | 022024 | UA/23/230213/000320

MeTajeBa

Iranrenumpkys I11-1 078538 09.2022 09.2023 UA/23/220901/001430

Kamepa remnoBoi 06po6ku

HPS-222 3585060 09.2023 09.2024 KT02050307923
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JlepxaBHe MiANPUEMCTBO ,,JIep)kaBHUI HayKOBO-TOCIIIHHH IHCTUTYT
— oyniBensuux KoHCTpYKIii™ (AT HIIBK)

|
+)

03037, m. KuiB-37, Byn. [IpeobpaxeHcbka, 5/2

20167

Bimuin Oy aiBenbHOi (i3vKu Ta eHeproe()eKTUBHOCTI JICTY ISO/IEC 17025 I.
FiBCHR AOKYMNERTA ITo3nauenns
ITPOTOKOJI BUITPOEYBAHD I1PB-217-8645.22-112k.23
Crop. 4 Hara
Bcebworo 16 21.09.2023

9. XapakTepucTrKa 3pa3KiB Ta 0COOJIMBOCTI TIOBEAIHKH ITiJ] Yac BUIPOOYBaHb.

3aranbHuil BUTIIAA 3pas3kiB Ne 17/23 noxa3aHo Ha puc. 1.

: # Pucynox 1 — 3pasku Ne 17/23 temuoizonsiuiiiHoro MaTepiainy MapKu
' «TEXHODPAC OIITUMA»
3araJ§L}fH171 BUIJISIT BUTTPOOYBAJIbHOI YCTAHOBKY HABEIEHO HA pHC. 2.

f

(TOCT 7076-99)

10. YMoBH nipoBeieHHS BUMPOOYBaHb:

ta=+(2221)°C, ¢ = (5515) %, P = 98,0-101,5 ITa.

npuMitieHHi, P — atMmocdepHuii THCK MOBITPS.

3pasku Ne 17/23 (17/23-1+17/23-78) — 3pa3ku TEIIOI30IALIAHOIO MaTepiajly MapKu
«TEXHO®AC OIITUMA» 3 minepanbhoi Bati BupoOHuuTBa TOB «3aBoj Temsoi3omsmidHux

marepianis « TEXHO» posmipom 300x300x50 mm Ta ryctusoro 120,4+0,6 kr/m* B kinbkocTi 78 T,

Pucynok 2 — YcraHoBKa TS BU3HaYEHHs TeruronposinaHocti 3rigHo 3 JICTY b B.2.7-105-2000

Je ts — Temmeparypa BHYTPIUIHBOTO TOBITPS B TPHUMIIIECHHI, (¢ — BOJOTNICTb MOBITPSA B

HA-217-07®4 _pen01_19.08.2019



JlepkaBHe MiIIPHEMCTBO ,,JIep>kaBHUI HAYKOBO-TOCITHUM IHCTHTYT g'fu )
- OyniBenpHux KoHcTpykuii” (JIT HAIBK) '@ {4
03037, m. KuiB-37, By [Ipeobpaxencrbka, 5/2 20167
Binnin 6yniBenbHoi ¢i3uku Ta eHeproeheKTUBHOCTI ACTY ISOMEC 17025
PiBeHb nokymMeHTa ITo3nauenns
[IPOTOKOJI BUTIPOEYBAHB [1PB-217-8645.22-112k.23
Crop. 5 Hata
Bcworo 16 21.09.2023

10.1 BusnaveHHs TepMiHy eQeKTHBHOI eKcrutyaTtamii marepiamiB 10 50 yMOBHHMX pOKIB
npoBoauiocs y BianoigHocTi 3 BuMmoramu JICTY b B.2.7-182 ta COY JIIT HJIIBK B.2.7-02495431-
004:2020.

3pasky, O NIATal0Th BUIPOOYBAaHHSM, 3BOJIOXKEHI 10 Bojorocti [(ws+5)+2]% i 3amasHi B
MOJTIETUIIEHOB] MTAKETH, PO3MILIYOTh PIBHOMIPHO IO BCbOMY p0o0040OMy 00’ €My KJTiMATHYHOI KAMEPH
13 MPOMDKKaMH MIDK HUMHU TaK, 1100 3a0€31e4nTH pyX NOBITPSHUX MOTOKIB 1 BUKJIIOYMTH Y TBOPEHHS
3aCTIHHUX 30H.

3pa3ku MAAAI0Th LUKIIYHOMY TEMIIEPATypHOMY BIUIMBY 3aMOpPOXKYBAHHS-BiATABAHHS-
HarpiBaHHs: t; =-22+1°C, =3 roxa.; ts =+20+2 °C, ts=4 rox.; ts = +60 £1°C, 1« = 16 TO71.,

ae: ts, ts, tu — TEMIIEPATYPU 3aMOPOXKYBAHHS, BiITABAHHS Ta HATPIBaHHS 3Pa3KiB BIATOBIIHO;

Ts, Ts, Tu — TPUBAIICTh 3aMOPOXKYBAHHS, BIITABAHHS T4 HarpiBaHHS 3pa3KiB.

OpuH 1Mk BUIpoOyBaHb CKIAIAETHCS 13 3aMOPOIKY BaHHS-BIATaBAHHA-HATPIBAHHS.

Yepes koxHuX 10-Tb muKIiB BUMPOOYBaHb IPOBOAMBCS Bindip 3pa3kiB 3 MOJATBIIHM
BH?.HaquIix;/[ iX MOKa3HMKIB TEIJIONPOBIAHOCTI B CTAHAAPTHUX YMOBAX Ta (PIKCyBaHHIM XapakTepy
3MIHH 30BHIHIHBOTO BUTTISY 3pa3KiB.

3a pezysbTatamu BUIPOOyBaHb OY1y€ThCs rpadik 3ae)KHOCTI TEIUIONPOBIAHOCTI Bijl KIJIbKOCTI
LIUKJIIB K(z);!

YucenbHe 3HAYCHHS TOKa3HUKA PECYPCY BUZHAYAETHCS 32 HOPMYJIOH0:

r=bx*+eg (H)
ne, X* — HaliOlIplIe 3HAYEHHS KUIBKOCTI ILMKJIIB, IO BIAMOBIAAE JIHINHIA MiASHII 3MIHA
eKCIUTyaTalifHOTO TeII0}i3uIHOro MapameTpa,;
b — TaHreHC KyTa HaXWIIy 3aJIeXKHOCTI A(Z);
€ — JIOBIpYa Meka BUMAIKOBOI MOXHOKHM Pe3yJIbTaTiB BUMIPIOBaHb ISl PiBHS 320€3MEYEHOCTI
95%.
Tepmin edexTuBHOI ekcruryaramnii Ui TEIUIOI3OSALIHHIAX MaTepialiB MPUAMAETHCS HE MEHIIE

50 ymoBHUX poKiB, AKio micas 100 uuKIIiB BUKOHYETHCS YMOBA!

2. =02 )
1

< 0,15 )

Ti . k
0.3.0 Z
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Jlep>kaBHE MIANPHEMCTBO ,,J[eprkaBHIMIT HAYKOBO-TOCTITHUN IHCTUTYT
] OyniBenbHux KoHCTpyKuiit” (1 HAIBK)

03037, m. KuiB-37, By [Ipeobpaxencbka, 5/2 20167
Binnin 6yaiBensHOI (i3uku Ta €HEProePeKTUBHOCTI ACTY ISOMEC 17025
PiBeHb nokymenra [Moznauenns
[TPOTOKOJI BUIIPOEYBAHD I1PB-217-8645.22-112k.23
Crop. 6 Hata
Beboro 16 21.09.2023
r
a—‘ -k,| <0,15 4)

p

ae, k. — macmTabumii koediuieHT, MO BPaxoBYE BIAMOBIIHICTh €KCIEPUMEHTAIBHUX LHKJIB
TEIJIOBOJIOTICHMM YMOBaM EKCIUTyaTalii marepiaiy B KOHCTPYKLIl. Az = 5 i KOHCTPYKLi
30BHILIHIX CTIH 13 ()acasHOIO TEIUIOI30IAMIEI0 Ta A KOHCTPYKIIH 13 3aXHCHUM OMOPSIKYBaJTbHAM
LIAPOM, 1[0 PO3TAIIOBAHI MK TETLJIOI30/ALIMHIM IIAPOM Ta 30BHIIIHIM MOBITPSM;

Ao — TEIUIONIPOBIIHICTh B CTaHAApTHUX YMoBax, B1/(M-K), npu fc= +25 £1°C;
04~ nouaTkoBa MilHiCTh Ha cTuck npu 10% niHikiHil nedopmarii, k1a;

0p— TI0YaTKOBa MILHICTh HAa NPHU PO3TATY Y HANPSAMKY, MEPHECHAMKYIAPHOMY A0 IUIOMIMHU
BUpPOOY, Kl1a;

ITicns nMKmiB, IO IMITYIOTH BIUTHB BUITAJKOBHX KIIMAaTUYHUX (PaKTOPIB HA €KCIUTyaTaliiHuii
CTaH TEII0130JIALIIHHOr0 MaTepialy B CKJIa/ll OTOPOKYBAJIbHUX KOHCTPYKLIH Y BUMAIKy HIMOBIPHHX
BIJIMOB KOHCTPYKIIii, BAKOHYETHCS YMOBA:

i k<0,1 (5)

KoediuieHT ypaxyBaHHS BIUIMBY KJIIMaTU4YHOI AECTPYKIi MarepianiB B MpOLEC eKCIUTyaTamii

Ha iX TenﬁonpOBinHiCTL, BU3HAUYAETHCS 32 GOPMYJIOL0:
& T
¥ ky =1+ f k, (6)
0

Knimaruuna kamepa Juist pOBEICHHS LMKITIYHUX KJIIMATHYHUX BIUIMBIB HAaBEICHA HA PUC. 3.

i

< =1

Pucynox 3 — KinimMaTuuH1 KaMepH 1U1sl IPOBEICHHS IMKIIYHUX KIIIMATHYHUX BIUIUBIB

HA-217-07P4 pen01_19.08.2019



€. AA— TETUIOIPOBIHICTh MaTepialy B po3paxyHKoBUX ymoBax A, Br/(m-K);

A10(WA) — €KCIIepUMEHTaJIbHE 3HAYEHHS TETUIONPOBIIHOCTI MaTtepiany Mpu TeMIeparypi
+10°C Ta mpu Bonorocti wa, Bt/(M-K);

/B — TEIUIONPOBIAHICTH MaTepiaty B po3paxyHKoBux ymosax b, Br/(m-K);

A10(WB) — EKCIIepHMEHTaIIbHE 3HA4YCHHs TETUIONPOBIAHOCTI Marepianxy MpH TEMIEpaTypi
+10°C Ta npu Bostorocti ws, B1/(M-K);

kx — Koe(ILIEHT ypaxyBaHHS BIUIMBY KJIIMATHYHOI AECTPYKIi MarepiaigiB B HpoLEeci
eKCIUTyaTaLii;

kv — XOeQiLI€HT ypaxyBaHHS BIUIMBY SIKOCTI Oy/IiBETbHO-MOHT@XHHX POOIT HA 3MiHY
Tennonpoéignocﬁ marepiaity. Jlyis marepiani 3 MinHicTIO Ha cTrck 0,035 MITa ta 6inbie nipu 10 %-
nedopmarnii mpuitMaeTbes 1.

11 Pjesynbram BUNPOOYBaHb 3pa3KiB OyHiBENBHOrO TETUIOIBOSLIMHONO Martepiaay MapKu
«TEXHODAC OIITUMA» Bupobruursa TOB «3asox teruioizomsuiiinux marepianis « TEXHO».

BusnayeHHs1 TepMiHy e(eKTHBHOI eKCIulyarauii MpPOBOAMBCS HA OCHOBI OIIHKK HACTYIHHX
TIOKa3HMKIB. —EOMETPHYHI XapaKTEPUCTHKU; — TEIUIOMPOBIAHICTh, — MILHICTh HAa CTHCK MPH
10 % - nminiiHili gedopmartii.

3aransHuil BUrIsa 3paskiB Ne 17/23, ski niinar0Th HUKIIIYHOMY TEMITEPATYPHOMY BILIMBY,
HABEJICHO Ha puc. 4.

11.1 3a pesynpTaTaMu Bi3yaJIbHOTO OIVIAY NOCHIAHUX (parMeHTIiB micnis mposexenHs 100
LMKTIB KJIIMAaTUYHHAX BIUIMBIB 3aMOPOJXKYBAHHS — BiATABaHHS — HArPIBAHHS BCTAHOBJIEHO, 1O
30BHILIHIM BUTIIS QparmMeHTiB OyaiBeIbHOTO Teruioi3ossiiiiHoro marepiany mapku « TEXHO®PAC
OIITUMA» He 3MIiHIOETBCS — 3MIHA T€OMETPUYHHX PO3MIPIB 3pa3KiB 3HAXOMUTHCA B MEKaX
NOITyCTUMUX 3HA4€Hb, BI3yaIbHO HE BCTAHOBIIEHO 3MIHH KOJIbOPY Ta CTPYKTYPH Matepiaiy.

I'padik 3a51€KHOCTI TETIIONMPOBIAHOCTI BUPOOIB BiJl KUTHKOCTI L{MK/IIB HABEICHHUI HA PHC. 5.

JleprkaBHE MIAMIPUEMCTBO ,,J[epkaBHUIA HayKOBO-TOCTITHHMA IHCTHTYT {/w D
— OyniBenbHux KoHCTpyKiii” (JIT HIIIBK) L £
03037, m. KuiB-37, By [Ipeobpaxencbka, 5/2 20167 IH
Binnin 6yniBensHoOi (i3uku Ta eHeproeeK THBHOCTI g moNctny
PiBeHb nokymenra IToznauenns
[MPOTOKOJI BUTIPOEYBAHD [1PB-217-8645.22-112k.23
Crop. 7 Hara
Bceworo 16 21.09.2023
10.2 Bu3HadeHHs po3paxyHKOBHX 3Ha4€Hb TEIUIONPOBIIHOCTI MaTepiaiiB
Po3paxyHKOB1 3HaUE€HHS TEIUIONPOBIIHOCTI MaTEPialiB BU3HAYAIMCS 110 GopMyIi:
AA= Mo(WA) kx kw + €, (7)
&B = ﬁth(WB)kKkM gl o (8)
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g Jlep>xaBHe MANIPUEMCTBO ,,JIepkaBHUMIT HAyKOBO-TOCTITHHMA IHCTHTYT [
Rl

OyniBenbHux KoHcTpykiii” ([T HIIBK) L |
03037, m. KuiB-37, Byux. [Ipeobpaxencrka, 5/2 20167
Bignin 6yaiBensHOi Gi3uKu Ta €HEProe()eKTUBHOCTI ACTY ISO/EC 17025
PiBeHb nokyMeHTa ITo3nauenns
[IPOTOKOJI BUTIPOEYBAHD [1PB-217-8645.22-112k.23
Crop. 8 Jlata
Bceworo 16 21.09.2023

Pucynox 4 — Jlocniani 3pa3ku, SKi MAAaI0Th LHKITIYHOMY TEMIIEpaTypPHOMY BILTHBY
¢ ¥
112 3an;e>I<HiCTL TEMJIONPOBIIHOCTI ()parMeHTiB OyiBETBHOTO TEIUIOI30JALIAHOIO MaTepiary
«TEXHOD®AC OIITHUMA» Bin KiTbKOCTI LMKIIIB 3aMOPOXYBaHHS—BIATaBaHHS—HArpiBaHHS

{,
BH3HAYAETHCS 33 POPMYIIOHO:
! Mz) = 0,0383+2:5-10° )

[lokasnuk pecypcey, o BuzHavaeThes 3a popmyinoro (1), cranosuts » = 0,0005.
BukoHy€eThCs IepeBipka BUKOHAHHS YMOBH 3a popMyioio (2):

r 00005

7 k= 00382

5 = 0,065 < 0,2 (10)
Ao

KoedirienT ypaxyBaHHs BIUIMBY KJIIMATHYHOI AECTPYKI(ii MaTepialiB B MPOLIECI EKCILIyaTawii Ha
iX TETUIONPOBIAHICTH, BUSHAYAETHCS 32 (hopmytoro (6):

0,0005
=14

Wé_z') 5= 1,055 (11)

Omxe, ymoBa 3a opMy o (2) BHKOHYEThCS.
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JlepkaBHe MIINPHEMCTBO ,,JIepXKaBHUI HAYKOBO-TOCIAHHM IHCTHTYT)
o OyniBensHUX KoHCTpYKIii™ (AT HJIBK)

03037, m. KuiB-37, Byn. [IpeoOpaskeHchbka, 5/2

Binnin 6yxiBenbHol (i3uku Ta eHeproe)eKTHBHOCTI ACTY ISO/IEC 17025
PiBeHb nokymenra ITo3nauenns
[TPOTOKOJI BUTIPOEYBAHD [1PB-217-8645.22-112k.23
Crop. 9 Hata
0,0440
0,0420
< 0,0400 y = 5E-06z + 0,0383
E 0,0380 @0 Beeonnnn . @ooree o Bocannnn @-ecvens @ ooere B oocecee@oonenn I S @
S~
=
20,0360
<
0,0340
0,0320
0,0300
0 2 4 6 8 10

Z, UMKAK

Pucynok 5 — 3anexxHICTh TEIUIONPOBIAHOCTI Bi IIUKJIIYHUX BIUTHBIB
11.3 Ha puc. 6 HaBeneHo ororpadiro mpouecy nmpoBeaeHHs BUITPOOYBaHHS MILIHOCTI Ha CTHCK

npu 10 % nedopmauii 3pa3kis TeruioizonsuiiiHoro marepiany mMapku « TEXHO®DAC OITTUMAY».

_”©

Pucynok 6 — [IpoBeneHHs BUNpoOyBaHHS MiuHOCTi Ha ctuck nipu 10% nedopmairii 3paskis
Ne 17/23 rennoizonsiiinoro matepiany Mmapku « TEXHO®DAC OITTUMA»

Minnicte Ha ctuck npu 10% nedopmauii o, k[1a, 06urcIOIOTH 32 HOPMYIIOIO:

010:10%&)

(12)

0

ne: F,, — naBanTaxenns npu 10% nedopmarii crucky, H; 4, — muowa 3paska, Mm>.
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& Jlep>xaBHE MAMIPUEMCTBO ,,JepkaBHUI HAyKOBO-IOCIJHANA IHCTHTYT
= OyniBensHux KoHCTpYKIGi” (1T HJIIBK)

03037, m. KuiB-37, By [Ipeobpaxencbka, 5/2

Binnin OyxiBensHOT (i3uku Ta eHeproe)eKTHBHOCTI

20167

JICTY ISO/IEC 17025

PiBeHb nokymeHTa

IMPOTOKOJI BUTIPOBYBAHb

ITo3nauenHs

I1PB-217-8645.22-112k.23

Crop. 10
Bcworo 16

Hata
21.09.2023

marepiany mapku « TEXHOD®AC OITTUMA»

BUIIPOOYBaHHs (HYJIbOBHIA 1(HKJT) Ta Yepe3 60, 100 HUKIIiB KIiIMATHYHUX BILIMBIB.

B tabmuui 3 HaBeneHo pe3ynbTaté BUpoOyBaHHS MinHOCTI Ha ctuck npu 10 % nedopmarrii

3paskiB TemoisossiiiiHoro marepiany Mapku «TEXHO®AC OIITUMA» nepex mnodatkom

Tabauns 3 — Miunicts Ha ctuck npu 10% nedopmauii o, xIla 3paskis Temoi3omLiAHOrO

Homep H()Mep —— 3HaueHHS o9 CepenHe 3HAYECHHS
LIUKITY kl1a 0., Klla
17/23-6 51,63
0 17/23-7 48,49 47,77
17/23-8 4320
17/23-15 46,08
60 17/23-16 45,56 46,15
17/23-17 46,82
17/23-21 41,53
- 4100 17/23-32 40,97 42,04
) 17/23-33 43,62

puc.7.

BU3HAYAJIACh 332 HOPMYJIOKO:

6'%z) = -0,0549z+48,253

LS 5=0,053<0,15
4777 ~ .

BukonyeTtbcs nepeBipka BUKOHAHHS YMOBH 32 GopmyJioio (3):

[Toxa3nuk pecypcy, o Bu3Ha4YaeThCs 3a Gopmyioro (1), cranoButs » = 0,505.

3anexHicTh MilHOCTI Ha cTHcK Tipu 10% aedopmanii 3pasKiB TETUIOi30MsIIHHOrO MaTepiaty

mapku « TEXHO®AC OITTHUMA » Bia KUTBKOCTI LIMKJIIB 3aMOPO>KY BaHHS—B1ITaBaHHS—HArpiBaHHA

(13)

(14)

3anexHIiCTh MIHHOCTI Ha cThck nipu 10% medopmaliii Bix HMKIIYHUX BIUIMBIB HAaBEIEHO HA

HS1-217-07d4 _pen01_19.08.2019




g Jlep>kaBHE TATIPHEMCTBO ,,J[ep)KaBHHIM HAYKOBO-AOCTIIHHI IHCTHUTYT g’f
ISk - Oynisenpaux koHcTpyKuii” (JIIT HIBK) (W
03037, m. KuiB-37, By [Ipeobpakencrbka, 5/2 20167
Binnin 6yniBensHoi Gi3uku Ta eHEProe)eKTHBHOCTI ACTY ISOMEC 17025
PiBeHb nokymeHTa [To3naueHns
[MPOTOKOJI BUMIPOEYBAHD I1PB-217-8645.22-112k.23
Crop. 11 Hata
Bceworo 16 21.09.2023
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0 20 40 60 80 100

Z, UMKAN

Pucynox 7 — 3anexxHicTs MiHOCTI Ha cTuck rpu 10% nedopmaiiii Bi IUMKJIIYHUX BIUIMBIB
3pa3kiB Ne 17/23 rermoizossiridiHoro matepiany Mapku « TEXHODAC OITTUMA»
: K
11.4 Ha puc. 8 HaBeneHo ¢ororpadiro mpouecy nmpoBeieHHS BUMPOOYBaHHS MIIIHOCTI TPU
PO3TATY y HANpSMKY, TEPNEHAMKYISPHOMY [0 IUIOUIMHE BHPOOY 3pasKiB TEIOi30MsiiiHOro
MaTepiaJI};’ mapku « TEXHO®AC OITTUMAY.

Pucynoxk 8 — [IpoBenenHst BUITPOOYBaHHS MILHOCTI [TPU PO3TATY Y HATIPAMKY,
MIEPICHAUKY JISIPHOMY 10 TUTOIIMHK BUPOOY 3pa3kiB Ne 17/23 Temioi30siiitHoro Matepiany
mapku « TEXHO®DAC OIITUMA»
MinsicTh TIpH pO3TArY y HANpPAMKY, NEPIEHAMKYJISPHOMY 10 IUIOWMHH BHpPOOy oy, Klla,

00UMCITIOIOTH 32 (HOPMYJIIOHO:

HA-217-07®4_pen01_19.08.2019



=

JlepskaBHe MANPHEMCTBO ,,JlepXkaBHUI HayKOBO-TOCITIAHHM IHCTUTYT)
OyniBenbHux KoHCTpyKUiii” (JIT HAIBK)
03037, m. KuiB-37, Byn. [Ipeobpakencrbka, 5/2

Bigain 6y niBenbHoi ¢i3uku Ta eHeproeheKTUBHOCTI

M 5

20167

JCTY ISO/MEC 17025

PiBenb nokymenra

Ilo3nauenns

I1PB-217-8645.22-112k.23

puc.9.

B Ta0mmui

IMPOTOKOJI BUTTPOBYBAHb
Crop. 12 Hara
Beworo 16 21.09.2023
F
Op = 10%--2 (15)

ne: F, — py#nisne sycums, H; A,

LMKITIB KJIIMATHYHUX BIUIUBIB.

—MJIo1ma 3pas3Ka, MM2.

Ay’

2

0y, Kl1a 3paskis TemioizonsiitHoro matepiany Mapku « TEXHO®AC OTITUMA»

4 HaBeleHO pe3ylbTaTH BUNPOOYBaHHS TMPH PO3TATY Y HANPAMKY,
NEPNEH/IMKYJIAPHOMY 10 TJIOIWHHA BUPOOY 3pasKkiB TEIUIOI3ONIALIMHONO Martepiany MapKu

«TEXHODAC OIITMMA» nepen novatkoM BUTpoOyBaHHS (HyJbOBHI 1MKII) Ta yepes 60, 100

Tabmuus 4 — MinsicTs Ipy po3TATY y HANPSIMKY, IEPIECHIMKYISPHOMY 10 TUIOUIMHH BUPOOY,

I;grg) Homep 3paska | 3HaueHHs 0y, klla Cepe)f;: f;g‘eHHﬂ

i 17/23-09 16,1

0 17/23-10 15,1 15,5
17/23-11 15,5
17/23-18 15,4

60 17/23-19 15,3 15,3
s 17/23-20 15,2
y 17/23-29 15,1

100 17/23-30 15,0 14,7
17/23-31 14,1

6'%z) =-0,0079z+15,617

BuxoHnyeThcs nepeBipka BAKOHAHHS YMOBH 32 (opmyioro (4):

0,077

_ 5 = <
155 5=0,025< 0,15

3anexxHiCTh MIIHOCTI Ha cTUCK mpu 10% nedopmarrii Bix UUKIIYHMX BIUIMBIB HABENECHO Ha

3aMOPOXKYBaHHA—BIATABaHHS—HArPiBaHHS BU3HAYAIACh 3 (JOPMYJIOIO:

[TokasHuk pecypcey, 1o BU3HavaeThes 3a popmyioro (1), cranoButs » = 0,077.

3aJIeXKHICTh MILHOCTI NIPU PO3TATY Y HAMPSMKY, NEPIECHAUKYJIAPHOMY /10 TUIOUMHEA BUPOOY,

3paskiB TeruoizonsLiiHoro Marepiany mapku « TEXHO®AC OITTUMA» Bin KilbKOCTI LMKIIiB

(16)

(17)

HA-217-07®4 pen01_19.08.2019




7, LAKAN

Pucynok 9 — 3aie)HICTh MilIHOCTI IIPU PO3TATY Y HAMPSMKY, NEPICHANKYJIIPHOMY 10
IUIOLIMHY BAPOOY, Bi/l MITIYHMX BIUMBIB 3pa3kis No 17/23 Tenunoi3osii#HOro Marepiajly MapKu
: £ «TEXHO®AC OIITUMA»
1135 CTiﬁKiCTL eKCIUTyaTAIliHAX ~TOKA3HUKIB TEIUIOI30NSIIAHOrO —Mmatepiainy Mapku
«TEXHO?AC OITUMA» 10 BIUIMBY KJIiMATHYHOI BOJIOTH Ta BILTHBY COHAYHOTO ONPOMIHEHHSI.

Ha puc. 10 306pakeno mocaizmi 3pasku Ne 17/23 miji yac OnpoMiHCHHS.

o

Pucynox 10— 3aransHuil BUrIsA Z0CHiMHUX 3paskis Ne 17/23 TEMJIOI30JIALIIHOrO0 MaTepiany
mapku « TEXHO®AC OIITHMAY mia 9ac OnpOMiHEHHS
Ticsst 60 WEKITIB 3pa3KH, IO MiIIAKTHCS BUTPOOYBAHHSM, IIATh HA [ABI MApTii (He MeHIIe HIXK
110 5 IITYK B KOXHIif) 380J105Ky 0Th Ha mpoTs3i 28 1ib (puc. 11), Hapam ix MOIIAIOTH Ta BUCYLIYIOTh

B JIBOX TeMrepaTypHux pexumax: a) +(20 + 1) °C; 6) -(5 £ 1) °C ta nipiarors yIbTpadioneToBoMy

Jlep)kaBHe TANPUEMCTBO ,,Jlep)KaBHIi HayKOBO-TOCITHHHA HCTUTYT f@%\g
- oy niBenbrux koHcTpykuii” (JIT HAIBK) a8
03037, m. Kuis-37, By [IpeoOpaxkeHcbKa, 5/2 20167 J
Bimnin 6yniBensHoi (izuku Ta eHeproeeKTHBHOCTI ACTY ISO/EC 17025 a
PiBeHb nokymeHra TTo3nayeHHs
[TPOTOKOJT BUITPOBYBAHD T1PB-217-8645.22-112k.23
Crop. 13 Hara
Beworo 16 21.09.2023

20,000
19,000
18,000
S y =-0,0079z + 15,617

. 16000

c ¢ &

;‘ 15,000 =4
14,000
13,000
12,000
11,000
10,000

0 20 40 60 80 100
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Jlep>kaBHE IIATIPUEMCTBO ,,JepkaBHUIT HAyKOBO-IOCTI THHMA IHCTHTY'T | A
: 6y niBenbHux KOHCTPyKuii” (JIT HJIIBK) 1
03037, m. KuiB-37, Byax. [Ipeobpaxencoka, 5/2 20167
Bigain 6yniBensHoi ¢i3uku Ta eHeproepeKTHBHOCTI ACTY ISOAEC 17025

ll

PiBenb nokymenra Io3nauenns
I[MPOTOKOJI BUTTPOEYBAHD I1PB-217-8645.22-112k.23
Crop. 14 Hara
Bceworo 16 21.09.2023

BUIPOMIHIOBAHHIO YIIPOAOBXK 5 Ni0 TpuBamicTiO 1Mo 8 rox Ta BU3HAYAETHCS [UISA IMX 3Pa3KiB Ao —

TETUIONPOBIHICTh B CTaHAAPTHUX yMoBax, B1/(mM K), mpu t= +25 £1°C.

Pucynok 11 — 3BonoxxeHHs qocninaux 3paskis Ne 17/23 Temioi3osiiiifHOro Marepiany Mapku
. % «TEXHO®AC OIITUMA»

PesynsraTi BunpoOyBanb 3pa3skiB Ne 17/23 teruioizonsitiiHoro matepiany Mapku « TEXHO®AC
OITTUMA» Ha crifikicTs JI0 BIUIMBY KJIIMATUYHOI BOJIOTH Ta COHSYHOTO ONMPOMIHEHHS HABEICHO B
Tabmmii S%Hicnx OTIPOMIHEHHS CIIOCTEpIiraiach He3HAYHa 3MiHa KOJILOPY

Iicns 60 wukmis:

Jlns maprii, o BUCyIIyBajlach B TeMIiepaTypHoMy pesxumi + (20 £ 1) °C

Aso=0,0389 Bt/(m-K).

Jins maprii, o BUCYILyBaiach B TEMIIEpaTypHOMY pexumi - (5 + 1) °C

heo=0,0408 Bt/(m"K).

Tabauuns S — Pesynbratu BunpoOyBanb 3pas3kiB Ne 17/23 temnoi3onsuiitHoro Marepiaiy MapKu

«TEXHODPAC OIITUMA» Ha CTIMKICTD 10 BIUIMBY KJIIMAaTHYHOI BOJIOTH Ta COHSYHOTO

OTIPOMIHEHHS
Howmep Howmep Tewrre- Cepenns Cepennst Haii6ine- | Hopmatu | Biamo-
LHKITY 3paska parypa TETUIONpO- TEIUIONpPO | me BHA BIJHICTH
CYIIKH, BIHICTH B | BIJHICTbH 3HAYEHHS | Xapakre-
°oC IOYaTKOBO- | TCHA KPHUTEPIIO | PHCTHKA,
My CTaHi KITiMaTu4- HE
HHUX Olnpie
BIUIMBIB
60 17/23 +20 0,0382 0,0389 0,018 0.1 +
17/23 -5 0,0382 0,0408 0,068 4 +

HA-217-07®4_pen01_19.08.2019



JlepxaBHe mANPUEMCTBO ,,JlepikaBHHii HayKOBO-IOCiTHHUEA iHCTUTY T _
- OyniBenbuux koHcTpykuiit” (J{IT HIIBK) (M8
03037, m. KuiB-37, Byu. IIpeobpaxkencbka, 5/2 20167 h
Bignin 6y niBenbHOi izviku Ta eHeproepeKTHBHOCTI ACTY ISO/EC 17025
PiBeHb nokymenTa IMo3naueHHst
[TPOTOKOJI BUTIPOEYBAHD I1PB-217-8645.22-112k.23
Crop. 15 Hata
Bceworo 16 21.09.2023

Omxe, ymOBH (2-5) BUKOHYIOTBCS, TOOTO TepMiH e(eKTMBHOI eKCruTyaTaLi BUPOOIB CTAHOBUTH
He MeHIue Hix SO pokiB.

Y3arajibHeHi 1aHi 3a pesy/bTaTaMu BUNPOOYBaHb TEPMiHy eeKTHBHOI eKcIuTyaTailii 3pasKkis
OynisenbHOro TemoOi3oMsIiHHOrO Marepiany mapku «TEXHO®AC OIITUMA» HaBeneHi B
Tabnmi 6.

Tabauus 6 — Pesynbratn BUTIPOOYBaHh TepMiHy eeKTHBHOI excrTyaTaii (10 50 yMOBHHX

POKiB) Marepiay

y r 7 Tepmin
Marepian | —k, <0,2 —o_'ﬁkz <015 | |+ .k,|<015 | k<0,1 edexTHBHOT
4 0 P eKCIuTyaTarii
«TEXHO®DAC HE MEHIIE HDK
ONTHMA, | 0,065<0,2 0,053<0,15 0,025<0,15 iy 50 poxia

11.5 I?néﬁaqenﬂﬂ TEIUIONPOBIAHOCTI B PO3PAXYHKOBHX YMOBAX €KCILTyaTarlii

Busnauenns TETLIONPOBIIHOCTI 31HCHIOBATIOCS Y 3BOJIOXKEHOMY CTaHi 1pu Temnepatypi +10 °C.
3a pe3ynbf¥tTaMn BUIPOOYBaHb BCTAHOBIIOETBCS Al0(WA), A10(WB) Ta BINMOBiZHI MMOXHOKM
BUMIPIOBaHb.

At Teruoizonsuitinoro marepiany « TEXHO®AC OIITUMA» nipu cop6uiiiniii Bonorocri:

wa = 0,5 %, BcraHoBeHO — A1o(Wa) = 0,0370 B1/(M'K), €= 0,0002 Br/(mK);

wi =1 %, BcraHoBsieHO — A1o(ws) = 0,0388 B1/(M'K), & =0,0003 B1/(M-K).

Toni, 32 popmynamu (7), (8), 3 ypaxyBaHHAM BIUIMBY KTiMATHYHOI JECTPYKLLi marepiainy (kx) Ta
AKOCTI OY/[IBENIBHO-MOHTKHUX POOIT (k) Ha 3MiHY TEIUIONPOBITHOCTI MaTepiady, BU3HAYAETHCS
TETUTONPOBIIHICTb Y YMOBaX eKCIuTyarailii 4 Ta b.

Aa=hio(wa) ki kw + € = 0,0370-1,065-1+0,0002 = 0,040 Br/(m-K);
A5 =Ao(Ws)" ke kv + € = 0,0388-1,065-1+0,0003 = 0,042 Br/(m-K).
Pesynbraty BU3HAYEHHS TETLTONPOBIAHOCTI B PO3PaXyHKOBUX YMOBAX eKCILTYaTaLlii HaBeAEH] B

Tabmmi 7
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g JleprkaBHE MATIPHEMCTBO ,,J[€pKaBHHIA HAyKOBO-IOCTITHUHM IHCTUTYT| (1 A ‘«
— !

OyniensHux koHcTpykuiit” (JIT HIBK) Wi
03037, m. KuiB-37, Byn. [IpeobpaxeHcobka, 5/2 20167
Binain OyxiBenbHOT Gi3HKH Ta eHEProe()eKTUBHOCTI ACTY ISO/EC 17025
PiBenb nokymenra IToznauenns
TPOTOKOJI BUITPOEYBAHB T1IPB-217-8645.22-112k.23
Crop. 16 Hata
Besoro 16 21.09.2023

Tabauus 7 — Pe3ybTaTyi BU3HAYCHHS TETUIONPOBIIHOCTI B PO3PAXYHKOBHX YMOBaX EKCIUTyaTaLlii

TernnonpoBigHICTh B yMOBaX
Marepian excrutyarauii, Br/(m-K)
A b
«TEXHO®PAC OIITUMAN» 0,040 0,042

12. BucHoBKHU.
Tepmin e(eKTHBHOI eKCIUTyaTailii IUIMT TEIUIOI30MAMIHHMX 3 MIHEpaJbHOI BaTH MapKu
«TEXHO®AC OIITUMA» Bupobuuurea TOB «3aBox teroizonsmiiinix matepianis « TEXHO»

CTAaHOBUTh HE MEHLIE HIX 50 YMOBHHMX POKIB.

CTapmH}‘/i HAyKOBHH CriBPOOITHHK Anppiii [TOCTOJIEHKO

Monoauinii HayKoBuUi CHIBPOOITHUK Jmutpo BIJIA

i /

IIporokoin BHIpoOyBaHb CTOCY €ThCS TUIBKH 3pa3KiB, 1T IAHUX BHIIPOOY BAHHAM.
ITosre abo yacTKOBE IepeApy Ky BaHHS IIpoToKody 6e3 no3poiny BHIpoOyBansHoi JabopaTopii He OIyCKaeThes.
IIporoxos BHIpoOyBaHL BUJAHO B 4 IIPUMIPHHKAX

HA-217-07®4 pen01 19.08.2019
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