E JlepixaBre mianpuemMcTBo . JlepskaBHui HAYKOBO-10CHIIHUIA THCTUTY T g
S

6y miBenbHux KoneTpykuii™ (JITT HAIBK) A
03037, m. Kuis-37, Byan. [Ipeobpanencrka, 5/2 20167
Bignin 6yniBensHoi dizvku 1a eHeproepeKTMBHOCTI ACTVISOABE 17005
Pisenb nokymenra TMosnauenns
' Crop. 1 Jlara
Besoro 13 15.06.2022
¥
SATBEP/IKYIO
B.o. 3aBijyBaua Bijminy
Oyaisenbhoi ¢izuiy Ta
eneproedexrusHocti JIT HJIIBK
IucHTWb"""*'““““
xon 02495431
IMPOTOKOJI Ne 36K/22

kBajidgikaniiinux BunpodyBaHb
3 BU3HAYEHHS TepMiHy epekTHBHOT ekcnuiyaTanii Ha 50 yMOBHHX poKiB Temioizoasuiiinux
marepiaJjis 3 miHepaibHoi BaTH Mapku « TEXHOAKYCTUK» Bupo6unuTea
TOB «3asoa renuoizosiniiinnx marepiajis « TEXHO»

Bukonaseups: Biauin Oyaisenshoi ¢izukn ta eneproedexrusrocti AT HJIBK,
arecrar rnpo akpeauraniro Noe 20167 sig 28.05.2021p.,
BUIaHnii HallioHanbHUM areHTCTBOM 3 akpeauTantii Y KpaiHu
(m. Kuis-37, Byn. [Ipeobpakencska, 5/2, JIIT HAIBK)

3amosuuk:  TOB «3asox renuioizoasiuiiinux marepiajis « TEXHO»
agpeca: 18018, m. Uepkacu, Byn. Pizassina, 6ya. 300,
norosip Ne 7658 Bin «26» motoro 2021 p.

Kuis 2022
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JlepkaBHe ninpreMcTBO | JIepikaBHKIT HAYKOBO-A0CIIIHUI THCTHTYT e
Oynisenbaux kouctpykuin” (J{IT HJIBK)

y
i
b 7

03037, m. Kuir-37, By [Ipeobpaxencoka, 5/2 20167

Binain OyniBenbHoi (hizuky T2 eHeproed)eKTHBHOCTI

JCTY ISOAEC 17025

PiBenb 1oxymMeHTa

[TPOTOKOJI BUTTPOBYBAHDb

ITosnauenus
[1IPB-217-7658.21-36K.22

Crop. 2 Hara
Beworo 13 15.06.2022

1. IlincraBu nas npoBeneHHs BunpoOyBaue: Jlorosip 7658 Bia «26» motoro 202 1p.

2. HopmaTHBHI NOCHJIAHHS: NIEPEJIK HOPMATHBHHUX JOKYMEHTIB, Ha SIKi € OCHJIAHHS Y LILOMY

MPOTOKOJII, HABEACHO y Tabnuui 1.

Tabnuus 1 — INepenik HOPMATUBHUX JIOKYMEHTIB

[To3naueHHs HOPMATHBHHUX

JIOKYMEHTIB

Ha3Bu HOpMATUBHUX JIOKYMEHTIB

JIBH B.2.6-31:2016

Teruioa i30smsiiiis Oy uBEIb

TY ¥ B 2.7-23.9-
35492904-001:2013 na
saminy TY ¥V B 2.7-26.8-
35492904-001:2008

[Tnutu minepanosaTHi Terioizonsiiiini « TEXHO». Texuiuni
YMOBH

TY VB 2.7-23.9-
35492904-005:2015

ITnmuTi MiHEepanoBaTHI TENIOI30SMUIHHI HA CHHTETHYHOMY
38”3y r0uomy « TEXHO». Texuiuni yMOBH

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

BupoOu tennoi3osiiiibi 3 MIHEpaJIbHOT BATH HA CHHTETUYHOMY
3B'A3YHOUOMY. 3arajibHi TEXHIUHI YMOBH

JNCTY b B.2.7-182:2009

ByaiBensHi Marepiand. MeToau BU3HAYEHHS TEPMIHY
e(exTHBHOI eKCcIuTyaTarii Ta TErIONpPOBIIHOCTI Oy AIBEIbHUX
130JIIIHHUX MaTEPIAJiB ¥ PO3PaXyHKOBUX Ta CTAHAAPTHHUX
YMOBaX

JICTY B B.2.7-38-95
(COCT 17177-94)

BynisenbHi Marepiasniv. Marepianu 1 BupoOu Oy aiBebHI
Tennoi3osuiiini. Metoau BunpoOyBaHb

JICTY 4179-2003

Pynetku BumiproBaibHi MeTanenl. TeXHIUHI YMOBH

JICTY B B.2.7-105-2000
(TOCT 7076-99)

Marepianu 1 BupoOu 6y aisenbHi. MeTo BU3HAYEHHS
TEIJIONPOBIHOCTI 1 TEPMIYHOTO OMIOPY MPH CTALIOHAPHOMY
TEIJIOBOMY PEIKUMI.

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

Tepmomerpu 31 1IKaNOI0

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

[Ipunaan HEaBTOMATHYHI 3BKYBaJIbHI. 3arajibHl TEXHIYHI
BHMOTH T4 METOAH BHMPOOYBaHb.

COVY IIT HAIBK B.2.7-
02495431-004:2020

MeTon BU3HAUEHHS TEPMIHY e(EKTHBHOT eKcruTyaTarii
TEIIOI30MSALIHHKUX MaTepianiB 10 50 yMOBHHX POKIB

3. Meta BunpoOyBanb. BU3HAUCHHs TepMiHy edektuBHol excrutyaTauii Ha 50 yMOBHUX POKIB

Teryoizonsiiinx Matepianis 3 midepanshoi Bath Mapku « TEXHOAKYCTHK» BupoduuiTBa

TOB «3aBoa Teroizonsuiiinux Matepianis « TEXHO».

4. BunpoOysauus nposoguimucsk 07.11.2021 p. — 06.06.2022 p. 3rigno 3 sumoramu 3 COY JII1
HJIIBK B.2.7-02495431-004:2020.
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JlepskasHe nianpuemcTso . JlepxkaBHUI HAYKOBO-/IOCHIIHUIA IHCTUTY T ,
OyniBenbuux kouctpykuin” (JIIT HJIBK) \

03037, m. Kuis-37, Bya. [peobpaxencrka, 5/2
Bingain 6yniBenbHoi (isuky Ta eHeproe()eK THBHOCTI

20167
JCTY ISOAEC 17025

Pisens nokymenta

[TPOTOKOJI BUTIPOBYBAHD

ITosHaueHHs
I11PB-217-7658.21-36K.22
Crop. 3 Hara
Beworo 13 15.06.2022

07.11.2021 p.

Tabmmni 2.

Tabmuua 2 — Tun

BUMIPIOBAJILHOI TEXHIKH

5. 3paskun Hapani: TOB «3aBox Ttenuoizonsuiiinux matepianie « TEXHO».

Axt Binbopy

spaskiB Big 26.10.2021 p. [ligroroska 3paskis 10 BunpoOyBaHHs nposoguiack 3 26.10.2021 no

6. 3paskxu otpumani 26.10.2021 p. Ta 3apeecTpoBaHi y sxypraii mig Ne 152/21.
7. Pe3ynbTaT BI3yalbHOro 0OCTEKEHHS NEepel BUNPOOYBAHHAMM, SKICHUIA 30BHILLHINA BUIL,

0e3 jiedeKTiB Ta MEXAHTUHHUX TTOLIKOJKEHb, J0IMYCKACTLCS HA BUIIPOOYBAHHS.

1 XapakTepUCTHKM BHIPOOYBaNBLHOrO 0ONaHAHHS Ta

8 Twunm Ta OCHOBHI XapakTepUCTUKH OOJIAJHAHHS: Mepesik o0NajHaAHHS HABEJIEHO Y

3acobiB

Ha3ssa BunpobyBaisHOro

MCTAJICBA

) 3aBOACHKHIT Jlata kaniOpyBaHHs
obJiajiHaHHs Ta 3ac001B HOMe Howmep cBigoursa
BUMIPHOBAJIbHOT TEXHIKH oMEp Ocr. Hacrynu,
BKS{I)B“””““ kanepd K.IK- 236103 | 03.06.2021 | 03.06.2022 | UA/24/210603/2432
YcranoBKka 11 BU3HAUYCHHS
TETUIONPOBITHOCTI
OyaiBesbHux marepiaiis IT- 04 02.2022 02.2023 UAOINel 135
7C 3rigno 3 JICTY B B.2.7-
105-2000, TounicTs 3%
5
Baru na6opatopsi Axis 2024 | 1512201 (15020002 | UAPRIRIY
Heasromatrunuii
5 2

SRy E S R 74 15122021 | 15122002 | VAR
JlHernposec -
Matuyna BunpoOyBasibHa 6087 17.02.2021 | 17.02.2022 | UA/34/210217/000481
MPM-5T 16.02.2022 1 16.02.2023 | UA/34/220216/000458
[leuxpomerp MB-4M 3
tepmomerpamu TM-6 3rifHo 3 . 5 9
FOCT 112-78, oxubia 3aB.Ne26431 | 15.07.2021 | 15.07.2022 | UA/24/210715/3233
BHMIPHOBaHb +1%
Tepmometp cxnsinumii TH-8 o . "

(-80.. +60°C) 3aB. Ne3871 15.07.2021 | 15.07.2022 UA/24/210715/3228
bapomerp-anepoin 079 5
BEAMM- | 101518 04.02.2022 | 04.02.2023 UA/39/220204/0169
FYIIGIER BUMIPHOBAITRHA 3as. Nel | 20.01.2022 | 20.01.2023 | UA/23/220120/000170

9. XapakrepucTuia 3pa3kiB Ta 0CODJUBOCTI MOBEIHKHM i/l 4aC BUITPOOYBAHb.

HS1-217-07®4 pex0l 19.08.2019



g Jlepxasre nianpuemMcTso . JIepiaBHuii HayKOBO-10CTiIHU IHCTHTYT, f L

. LT L
Oy niBensHux koncTpykuiit” (JIIT HIIBK) Qg
03037, m. KuiB-37, Bya. [1peobpaxencrka, 5/2 20167
Binpin Gynisenbrol izuku ta eHeproedekTHBHOCT ACTY ISO/MEC 17025
PiBeHb fOKyMeHTa Tlo3zHnavenns
[POTOKOJI BUTIPOBYBAHb [PB-217-7658.21-36K 22
Crop. 4 Hara
Beworo 13 15.06.2022

3pasok Ne 152/21 (152-1/21+152-78/21) — 3pasku Tenioi3onsuiHHOro Matepiany Mapku
«TEXHOAKYCTHUK» 3 wminepaisHOi BaTH supobnunTea TOB «3asox TteruioizonsuiiiHux

marepianis « TEXHO» posmipom 300x300x50 mm B kinbkocTi 78 .

3aranbnuil BUrIa 3paskis Ne 152/21 nokasano na puc. 1.

Pucynow 1 - aranpuuii Buris 3paska Ne 152/21 nin yac Bunpo6ysanus

3aranbHuil BUTTIA BUNIPOOYBAJILHOT YCTAHOBKH HABEACHO HA PHC. 2.

Pucynox 2 — Ycranoska Juist BASHAYEHHS TEILIONpPoBiHOCTI 3rigHo 3 JICTY b B.2.7-105-2000
(IF'OCT 7076-99)

10. YMoBH ripoBeicHHs BUTIPOOYBaHb:

H51-217-0704 pen0dl 19.08.2019



g Jlep:kaBHe MiANPHEMCTBO .. JIepikaBHUI HAYKOBO-HOCIIIHUM THCTUTYT
51

OymiBenshux kouctpykuii” ([T HAIBK) SRy
03037, M. KHiB-S?, BYIJI. npe@ﬁpaﬂ(eHCBKa, 5/2 20167
Bigmin 6ynisensHoi (izuku Ta eHeproeeKTHBHOCTI ACTY ISOARC 17025
PiBeHb JIOKYMeEHTA IMoznayenns
[IPOTOKOJI BUTIPOEYBAHD [TPB-217-7658.21-36K.22
Crop. 5 Hara
Beboro 13 15.06.2022
ts = +(22£1)°C, ¢ = (55%5) %, P = 97,1-101,7 l1a.
Ie t, — TeMmmepatypa BHYTPILIHBOrO TMOBITPS B MPUMILICHHI, ¢ — BOJOTICTh MOBITPA B

npuMitieHHi, P — arMocdepHuii THCK MOBITPS B MPUMILIEHHI.

10.1 Buswauenus tepminy edexkTHBHOI excrutyaraiii matepiaiis 10 50 YMOBHHX pOKIB
nposojiiocs 'y BianosigHocti 3 BuMoramu COY JIT HAIBK B.2.7-02495431-004:2020 Ta
JICTY b B.2.7-182.

3pasku, WO MiAISraoTs BUNPoOYBaHHIM, 3BOJIOXKEHI 10 BomorocTi [(wit5)+2]% i1 3anasui B
MOJIIETHIEHOB] MAKETH, PO3MILLYHOTh PIBHOMIPHO 10 BCbOMY poOovoMmy 00°eMy KaiMaTHUHOI
KaMepH 13 MPOMDKKAMH MDK HHMH Tak, 100 3a0e3MeYuTH pyX NOBITPAHMX NMOTOKIB 1 BUKIKUYHTH
YTBOPEHHS! 3aCTIHHUX 30H.

3paskd  MIAKTh LHUKIIYHOMY —TEMIEPATypPHOMY BIUJIMBY  3aMOPOXKYBAHHSI-BIATABAHHSA-
HarpiBaHus: t; =-22+1°C, ;=3 ron.; ts = +20 £2 °C, ts =4 rog.; ta = +60 £1°C, 1, = 16 ron.;

nE, ts, ts, ty — TEMIIEPATYPH 3aMOPOYKYBAHHSI, BIITABAHHS Ta HArPIBAHHs 3pa3KiB BIATNOBIIHO,

Ts, Tn, Tu — TPUBAJIICTh 3aMOPOIKYBAHHS, BIITABAHHS Ta HarpIBaHHS 3Pa3KiB.

Opuu UMK BUNPOOYBAHD CKIIAJAETHCS 13 3aMOPOIKY BAHHSI-BIITaBAHHA-HAT PIBAHHSL

Yepes kokuux 10-Th 1ukimiB BUnpoOyBaHb MPOBOAMBCA BIAOIp 3pa3KiB 3 MOAANLLIMM
BU3HAYEHHSM iX MOKA3HUKIB TETUIONPOBIIHOCTI B CTAHAAPTHUX YMOBaX Ta (PIKCYBaHHAM XapaKTepy
3MIHH 30BHILIHLOIO BUTJISITY 3Pa3KiB.

3a pesysibTataMu BUNPOOYBaHb OyayeThest rpadik 3a1eKHOCTI TEMNIOMPOBIAHOCTI Bl KUILKOCT]
LIMKJIIB A(Z).

YucenbHe 3HAYCHHS MOKA3HUKA PECYPCY BM3HAYAETHCS 32 (POPMYIIONO!

r=bx*+g (1)
ne, x* — Halbinple 3HAYEHHS KUILKOCTI UMKIIB, [0 BIAMNOBIZAEC JIHIMHIA MUISHIL 3MiHH
EKCIUYaTaliifHOro Terio(Qi3uuHoro napamMerpa;
b — TaHreHc KyTa HaxXuiy 3aJeKHOCTI A(Z);
& — JloBipya Meka BHOANAKOBOI TMOXWOKM pe3yJIbTaTiB  BUMIpIOBaHbL 17 PIiBHS
3abe3rneuyBanocti 95%.
Tepmin edekTHBHOI eKCILTyaTaLii JJIsl TEMI0I30ALIHHUX MaTeplaliB MPHHMAECTHCA HE MEHIIE

50 yMOBHMX POKiB, stKilo nicias 100 HuKiiB BAKOHYETHCS YMOBA!

HA-217-0794 pen01 _19.08.2019




g JleprkapHe manpuemcTso .. JlepikaBHui HayKOBO=TOCITIIHNM IHCTUTY T Siva
PHIS I

oyniBenbHux KoHcTpykuii” (JIIT HAIBK) _dil
03037, m. Kuis-37, ByJ. [Ipeobparkenceka, 5/2 20167
Bipnin OyniBenbHOT (i3vky Ta eHEProePeKTUBHOCTI JICTY ISO/EC 17025
PiBeHb noKyMeHTa IMo3znaueHHs
MPOTOKOJI BUTIPOBYBAHb [TPB-217-7658.21-36K.22
Crop. 6 [Hara
Beboro 13 15.06.2022
P
o kz <0.2 (2)
)
p
——=f, £0,15 3)
o

0
ne, k, — macutabuuii koeimieHT, MO BPAXOBYE BiANOBIAHICTh €KCNEPUMEHTATBHUX THKITIB
TCIJIOBOJIONICHAM yMOBAM €KCILTyaTallii Mmarepiajty B KOHCTPYKiiil. k, = 5 mus KoHCTpykuii
30BHILIHIX CTIH 13 (acagHoI0 TEMIOI30MALIEI0 Ta ISl KOHCTPYKLIH 13 3aXUCHUM OMOPSKY BaJIbHUM
LIAPOM, 110 PO3TALIOBAHI MK TEIUIOI3OMALIHHNAM APOM TA 30BHILIHIM MOBITPSM;
Ao — TEMNONPOBIAHICTS B cTanaapTHux ymosax, Br/(m-K), npu Tc= +25 £1°C;

10 . . T ra e
O, - [OYaTKOBA MILHICTh HA cTUcK nipy 10% miniinii nedopmauii, MIa.

[Ticsst LMKAIB , 110 IMITYIOTH BIUTHB BHITAKOBUX KIiMATHYHUX (AKTOPIB HA €KCIUTyaTaliifHui
CTaH TEIIOBOMIALIMHOrO Martepially B CKNIajii OropoKYBaILHMX KOHCTPYKIUH y BHOAIKY
HMOBIPHMX BIJIMOB KOHCTPYKIIiH, BHKOHYETHCS YMOBA!

k<0,1 (4)

KoediwieHt ypaxyBaHHs BIUIMBY KIIMATHUHOI AECTPYKIii MaTepiaiiB B Npoueci excrutyarauii

Ha iX TEMJIOMPOBIIHICTh, BU3HAYAETLCS 32 (OpMYJIOL0:

I\’h‘=]+~£~-f\', (5)

0

KnimMaruuHa kamepa JUisi MPOBEAEHHS LMKIIUHUX KIIMATHYHUX BIUTMBIB HABEJICHA HA PHCYHKY

HS1-217-07d4 pen0l 19.08.2019



Jlepkane nianpueMcTso . JlepxaBHui HAYKOBO-TOC/IIHMIA IHCTHTYT,
: OyniBenbuux koncrpykuin”™ (JITT HJIBK)

03037, m. Kuis-37, Byn. [Ipeodpaxencrka, 5/2 20167
Binain 6ynisensHoi (isuku ta eneproe)eKTHBHOCTI ACTY IBOMBC 1702
PiseHpb mokymenTa Tlosnauenms
MTPOTOKOJI BUTIPOEYBAHD TIPB-217-7658.21-36K.22
Crop. 7 Hara
Beworo 13 15.06.2022

Pucynox 3 — KnimaTuusi kamepy JUist POBEJACHHS IAKIITYHUX KJIIMATHYHUX BIIIMBIB
10.2 Busnauenss po3paxyHKOBHX 3HAYECHb TETUIONPOBIAHOCTI MaTepiaiip
Po3paxyHKoBI 3HaUEHHS TEMLIONPOBIAHOCTI MATEPIaIiB BU3HAYAINCS 1O GOPMYJTi:
Aa = A1o(WA) Ke'Ky + G, (6)
A= Mo(Wi) K Ky + G, (7)
i€ AA — TEMIONPOBIAHICT MATEPIAJy B PO3paxyHKoBUX yMoBax A, Br/(m-K);

hio(Wa) — EKCTIEPUMEHTAJILHE 3HAUEHHS TEIUIONPOBIAHOCTI MaTepiany Npu Temmepatypi
+10°C Taipu Bonorocti wa, Br/(Mm-K);

Ai — TEIUIONPOBIAHICTE MaTepialy B po3paxyHKoBUX yMoBax b, Br/(m-K);

Mo(WE) — eKCHepuMMEHTallbHE 3HAUSHHS TETUIONPOBIIHOCTI MaTepiany MpH Temmeparypi
+10°C ta mpu Bonorocti wi, Br/(m-K);

K — KOe(ILIEHT ypaxyBaHHs BIUIMBY KIIMATHYHOI JECTPYKuUii Mmarepianis B mnpoueci
eKCIuTyaTauli;

Ky — KOE(ILIEHT ypaxyBaHHsS BIUIMBY SIKOCTI OyIiBEIBHO-MOHTRXKHUX POGIT Ha 3MiHy
TEMJIONPOBIAHOCTI MaTepiany. [lns matepianis 3 miunicTio Ha ctick 0,035 Mlla ta Ginbie npu
10 %- nedopmanti npuiiMaeTses 1.

11 Pesynbrati Bunpobysanb 3pa3kiB OymiBelbHOTO TEUIOIBONSUIAHOIO MaTepiany MapKH

«TEXHOAKYCTHK» supobunurea TOB «3asox tenioizonsuiiinex matepianis « TEXHO»,

H$-217-0704 pendl 19.08.2019



Jlepkasre mianpuemcTso . JlepikaBHui HayKOBO=10CI IHUIA IHCTATYT
S o OyniBenbaux konerpyxuii” (JIIT HIIBK) e

N
03037, m. Kuis-37, Byi. [Ipeobpaskencbka, 5/2 20167
Binnin OynisensHoi (i3uku ta eneproe)ekTHBHOCTI ACTY ISOMEC 17025
Pisenb noxymenTa ITosnavenHs
[IPOTOKOJI BUTIPOEYBAHD ITPB-217-7658.21-36K.22
Crop. 8 Hara
Beboro 13 15.06.2022

BusHaueHHs TepMmiHy e(eKTHBHOI eKcrulyaTaiil MPOBOJAMBCS HA OCHOBI OLUHKM HACTYMHMX
MOKA3HUKIB — F€OMETPUYHI XapaKTEPUCTHKH, — TEIUIONPOBIAHICTb, — MIUHICTh Ha CTHCK TpH
10 % -it nixiiiniit aeopmarii; — MILHICTL IPU 3rHH.

11.1 3a pesynpratamu Bi3yalbHOrO OFJISY JOCHIAHMX (DPArMEHTIB MiCNs NPOBEIEHHS
100 nmknip KIIMATHYHUX BIUTMBIB 3aMOPOXKYBAHHSA — Bi/ITABAHHS — HATPIBAHHS BCTAHOBJICHO, IO
30BHIIUHIA  BUIIAA  (pparmeHTiB  OyHiBENLHOTO  TEMUIOI3ONSAIAHOrO — MaTepiany  Mapku
«TEXHOAKYCTHK» ne 3MIHIOETBCSI — 3MiHA FEOMETPUYHMX PO3MIPIB 3pa3KiB 3HAXOAUTHLCH B
MEXax JOIMYCTUMHX 3HAUEHb, BI3yalbHO HE BCTAHOBJIEHO 3MIHH KOJLOPY Ta CTPYKTYPH Matepiaiy.

I"padix 3a/1€:KkHOCTI TEMIONPOBIAHOCTI BHPOOIB Bijl KIJILKOCTI [IMKIIIB HaBeIeHMI Ha puc. 4.

i

0,045 -
04—
0,035 ' } S R
003 | . y=6E-06x+0,039

0 20 40 60 80 100
Z, HHK/IA
Pucynok 4 — 3anexHiCTh TEMIONPOBIAHOCTI Bil IHKJIIYHUX BIUIUBIB

11.2 3anexHicTs TErIonpoBigHOCTI (parMeHTiB OYIIBEIBHOIO TEILIOIBONALIHHOIO MaTepiay

«TEXHOAKYCTHK»  Bii  KIABKOCTI  LMKIIB  3aMOPO3KYBaHHS—BITABAHHS-HArPiBAHHS
BU3HAYAETHCS 33 (POPMYIIOH0:

A(z) = 0,0396+0,00006-7 (8)

[Toxasznuk pecypcy, uo Bu3HauaeThes 3a opmyioto (1), cranosuts » = 0,0003,

BukoHyeThes nepeBipka BUKOHAHHS yMOBH 32 (hopmyioo (2):

r 00003

=———.5=0,037 <0, 9
o 70,0396 ©)

HA-217-07@4 pea0l 19.08.2019
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JlepikasHe mianpuemcTso .. JlepkaBHUI HAYKOBO-10CHIHMIT IHCTHTYT
P OyniBenbuux KoHcTpykuiin” (JITT HJIBK)

f,.
{5
L bl M

03037, m. Kuis-37, By TTpeobpakenceka, 5/2 20167
Binain 6ynisensHoi (izvky ta eHeproeh)eKTMBHOCTI ACTY ISO/IEC 17025
Pisenb jokymenTa ITosHaueHHs
[POTOKOJI BUTIPOBYBAHb MR- 1-0a821 50K 22
Crop. 9 Jara
Beworo 13 15.06.2022

Koediuient ypaxypanHs BrumMBy KIiMaTHYHOT ICCTPYKII MaTepiaiB B npoueci ekcrutyaTawii Ha
IX TeMUIONPOBIAHICTE, BU3HAYAETHCS 3a (hopmyioro (3):

. (0,0003
& 0,0396

)-5 = 1,037 (10)
Omie, ymosa 3a Gopmyioio (2) BUKOHYETBCS, TOOTO TepMiH eeKTMBHOT eKcryaTarii BUpoGis
CTaHOBUTB HE MeHLIE HDK 50 POKIB.

11.3 Ha pucynky 5 HaBeneHO TMpPOBEICHHS BUNPOOYBaHHS CTHCIHMBOCTI  3pasKiB

TemoizonsauiiHoro Marepiany mapku « TEXHOAKYCTUK».

il

Pucynok 5 — ITposenentst BUnpoOyBaHHs CTUCIMBOCTI 3pa3KiB TErI0i30Is11
matepiany mapikn « TEXHOAKYCTUK»

B rabnuii 3 HaBeneHo pesynbtati BUMPOOYBAHHS CTMCIMBOCTI 3pasKiB TEMIIOI30MALIHHONO

e !

HHOTO

marepiany mMapkd « TEXHOAKYCTHK» nepen nouarkom BunpoOysaHHs (HYJIb0BHH LMKI) Ta

gepes 60, 100 1y KITIMaTHYHKUX BIUIMBIB.

Tabmmua 3 —  CruciuBicTe  3pa3kiB - TEINIOBOJSILIAHOTO  Matepiany  Mapku
«TEXHOAKYCTHK»
Hig- Cepenne Pisenn CTPICJIHBOC'I:i
Mep Homep I'ycruna, 3HaveHHs : -
WK 3paska Kr/m* O,y % SHAYEHHA Oy, Y | BIANOBIZHO K0 1Y, ne
ljw v % Oinbiue 15 %
152-2/21 40,02 13,45
0 152-3/21 40,03 13.50 13,51 +
152-7/21 40,06 13,58
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Oyaisenshux KoucTpykuii” (JIIT HIIBK) iy
03037, m. Kuie-37, Byn. [1peobpaencoia, 5/2 20167
Bigain OynisenbHoi (i3nky Ta eHeproeekTMBHOCTI HCTY ISOMEC 17025
PigeHb nOKyMeHTa [To3HauerHs!
[IPOTOKOJI BUITPOEYBAHD [1PB-217-7658.21-36K.22
Crop. 10 Hara
Renoro 13 15.06.2022
152-15/21 40,11 13,58
60 152-16/21 40,05 13,64 13,63 +
152-17/21 40,15 13,68
152-22/21 40,11 13,67
100 152-23/21 40,12 13,78 13,73 +
152-24/21 40,02 1373

3aneHICTL CTHCIIMBOCTI 3pa3KIiB TEIIOI30MsLiiHOr0 MaTepiany Mapku « TEXHOAKYCTUK»
BIJL KUIBKOCTI LIMKJIIB 3aMOPOIKY BaHHS—BiATABAHHS—HAIPIBAHHS BU3HAYAAC 32 (JOPMYJIOIO;
o(z) = -0,0022z+13,507 (11)
IMoxasuuk pecypcy, 110 BU3HA4YaeThCs 3a hopmyioro (1), cranosuts = 0,223,

BukoHyeThes nepeBipka BUKOHAHHS YMOBH 3a dopmyJioio (2):

0223 5 - 008<015 12
14507 > 0= (12)
3aNexHICTh CTUCIMBOCTI BiJl IMKJIIMHUX BILIMBIB HABE/ICHO HA PUCYHKY 6.
| 16
' 14 o — =
© 10 S y=0,0022x + 13,507 '
e g L ;
5 |
© 1
4
2
0 20 40 60 80 100
Z, WHKJTH

Pucynok 6 — 3anexHicts CTUCAMBOCTI, %o, BI LMKJITYHUX BIUIHUBIB 3Pa3KiB
Tertoizosiiinoro marepiasy mapku « TEXHOAKYCTHUK»
11.5  Crilikicts  excrulyaTalifHMX — MOKAa3HMKIB  TEIUIOI3OJSIIAHONO — Matepialy  MapkH
«TEXHOAKYCTHK» no BrumBy KIiMaTHYHOI BOJIOIM Ta BIUJIMBY COHSUHOrO onpoMiHenHs. Ha

pUCYHKY -7 300pakeHo nociiiHi 3pazku Ne 152/21 iy yac onpoMiHeHHsI,
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JlepkaBhe manpuemMctso .. JlepkaBHuii HAYKOBO-10CTiTHMIA THCTHTYT i ;\‘r
OyniBenbrux korcTpykuii” (JIIT HIIBK) A
03037, m. Kuis-37, By [Tpeobpaskencoia, 5/2 20167
Binnin 6ynisesnbHoi Gisuku ta eneproedexrusHocTi ACTY ISOIEC 17025
Pizenb nokymenra Ioznauenns
MTPOTOKOJI BUTIPOEYBAHD IPB-217-7658.21-36K.22
Crop. 11 Jara
Beworo 13 15.06.2022

Pucynox 7 — BarajnbHuii BUMIs| HOCHIAHUX 3pa3KiB TEIUIOIBOISIIHHONO Matepiajily Mapku
« TEXHOAKYCTHK» nin uac onpominents
[Ticns 60 3pasku, mo MiAIAKTLCS BAMPOOYBAHHAM, LUIATH HA JIBi naprii (He MeHIme HiX 1o 5
HITYK B KOXHIH) 3B0JOXKYIOTh HA mpoTa3i 28 ai6 (puc. 8), nagasi iX momiisoTh Ta BHUCYIIYIOTh B
ABOX TeMMEpaTypHuX pexumax: a) +(20 + 1) °C; 6) -(5 = 1) °C Ta mignaots yasTpadioneroBomy
BHIPOMIHIOBAHHIO YTIPOJIOBI 5 1i6 TPUBAIICTIO 1O 8 ro1 Ta BU3HAUACTLCS [UIS LMX 3PA3KIB Ao —

TEIUIONPOBIAHICTE B CTaHAAPTHUX yMoBax, Br/(m'K), mpu Te= +25 +1°C.

Pucynox 8— 3BonoskeHHs MOCHAHMX 3pa3KiB TEMIOI30MALHHONO Mmartepiany Mapku

«TEXHOAKYCTHUK»
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[lepraBne nianpremctso . JlepiaBHuii HayKOBO-TOCTITHIN HCTUTYT

OyniBensHuX KoucTpykuiii™ (JIIT HJ{IBK)
03037, m. Kui-37, By [Ipeobpaenchka, 5/2
Binnin 6yniensuoi disukn Ta eneproedextusHocTi

EV A B
] )
!

(L b

20167

JICTY ISO/IEC 17025

PipeHb okymenTa

[TPOTOKOJI BUTTPOBYBAHb

ITosnayeHuHs

I1PB-217-7658.21-36K.22

Crop. 12
Beworo 13

Jara
15.06.2022

Pucynox 9 Bucyuysanus nocHiaHux 3paskiB B IBOX TEMIIEPATYPHIX PEKUMAX

TTicst 60 wuknis:

BIUIMBY KJIIMATHYHOI BOJIOTH Ta COHSAYHOTO OMPOMiHEHHS

ITicast onpominenns croctepiranach He3HAUHA 3MiHa KOJIBOPY.

Jlist naprii, 1o BucyuryBanach B remreparypHomy peskumi + (20 + 1) °C
heo=0,0417 Br/(m-K).
Jl1st mapTii, o BUCyIyBanack B TeMrepatypHomy peskumi - (5 + 1) °C
Ao = 0,0417 Br/(m K).

Tabmuns 4 — Pesynnratn BunpoOyBaHh Teruioizosuiiinoro matepiaiy Ha crifikicTs 10

Homep Homep Temne- Cepenns Cepennst Haiibine- | Hopmaru Bianosing
LMKJTY 3paska parypa TETuIoTNpo- TEIUIONPO | e BHA -HICTh
CYIIKH, BIAHICTE B | BIAHICTEH 3HAYEHHA | Xapakre-
6 MO4YaTKOBO- micas KPUTEPIKD | PHCTHKA,
MY CTaHi KIIiMaTHy- HE
HUX Oinbiue
| BILIMBIB
60 152/21 +20 0,0417 0,0427 0,003 0.1 +
152/21 -5 0,0417 0,0427 0,003 ’ +

BUPOOIB CTAHOBHTH HE MeHLE HiK 50 pokiB.

Omxe, ymoBu 3a (opmynamu (2-5) BUKOHYIOTLCS, TOOTO TepMiH epeKTHBHOI ekcrutyaTauii

Y3arajibHeHi 1aHi 3a pesysibTaTamMu BUIPOOYBaHb TepMiHy edeKTHBHOT excruyaTawii 3pas3Kis

Oy aiBesnbHOrO TEmoi3oMsMilHOro Matepiany Mapku « TEXHOAKYCTUK» naseeni B Tabamwi 5.
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Oynisenbaux koHCTpyKuii™ (JITT HIIBK)

g JlepsxaBHe mianpremMcTBo . JIepikaBHui HayKOBO-0CITi THHIA HCTHTYT A
v

CaD

03037, m. KniB-37, By [Ipeobpakencnia, 5/2 20167
Binnin 6ynisensHoi Gisnkn ta eneproederxrusrocTi ACTY ISONEC 17025
PiBeHb 1OKyMeHTa [Mo3nayenus
[POTOKOJT BUIIPOEYBAHD I1PB-217-7658.21-36K.22
Crop. 13 Hara
Bevoro 13 15.06.2022

Tabmuus 5 — Pesynbrarn BunpoGysanb TepMiny edekTUBHO CKCIUlyaTalli MaTepiajiis

‘ Cimpergin # r b 2015 Tepmin
Marepian g Zkz <0,2 o0 Kz =Y k<0,1 epexTuBHOT
¥ o excruryarauii
«TEXHO HE MEHILIE HIXK
2
AKYCTHK» 4y 0,0420,2 0,0850,15 " 50 pokis

11.6 BusHauenus 1enonposiAHOCTI B po3paxyHKOBHX yMOBAxX eKCILTyaranii
BusHauenns TtenionposigHocTi 3ailicHiOBanocs y 3BOJIOKEHOMY CTaHl TIpH TeMIleparypi
+10 °C. 3a pesynbratamMu BUNPoOYBaHbL BCTAHOBIHOETHCS Mo(Wa), Aio(Ws) Ta BIANOBIHI MOXUOKH
BUMIPIOBAHb,
Just renunoizosnsuiiinoro matepiany « TEXHO AKYCTUK» nipu copGuiiiniii Bosorocrti:
wa = 1 %, Bctanosieno — io(wa) = 0,0396 B1/(M-K), ¢ =0,0003 B1/(m-K):
wi = 2 %, BcTanoBaeHo — Aio(wg) = 0,0414 B1/(m-K), o = 0,0003 Bt/(m-K).
Toni, 3a opmynamu (1), (2), 3 ypaxyBaHHAM BIUIMBY KITIMATHYHOI AECTPYKUIT Marepiany (Kg)
Ta AKOCTI OY/IIBETBHO-MOHTAXHUX POOIT (Ky) HA 3MIHY TEILIONPOBIXHOCTI mMatrepiany, BU3HAYaCThCs
TCIIONPOBIJIHICTD Y YMOBAX eKCrutyatauii 4 ta 5.
Aa=Ao(Wa) K Ky + 6 = 0,0396-1,0-1,04+0,0003 = 0,041 Br/(mK);
A5 = Rio(We) K Ky + 0 = 0,0414 -1,0-1,04+0,0003 = 0,043 Br/(m-K).
12, Bucnoekun. Pesynbraté BH3HAYEHHS TENJIONPOBIAHOCTI B PO3paxyHKOBUX yMOBax
eKCIuTyaTalii HaBeaeH! B TabmL 5.

Tabmuus 5 — PesynbTaTy BU3HAUEHHS TEIUIONPOBIHOCTI B PO3PAXYHKOBHX YMOBAX eKkcriyaraii

Cepenns rycruna TennonpoBigHiCTh B yMOBax
Marepian BHIPOOY BaJIbHHX excrutyatauii, Br/(m-K)
3paskis, kr/m’ A B
3pa3ku Tenoi3omsLiitHOro MaTepiaty
«TEXHO AKYCTHK» 150 0,041 0,043

3asinysau saboparopii 0O.b. Onekcienko

'osioBHUIT MeTpoOIOr A.E. Apycramsin

[TpoToxom BHIIPOGY BAHB CTOCYETHCS TIABKH 3 AHHMX FUITPOOYBAHHIIM,
Licit npoToKos He MO3KHA NOBHICTIO a60 YACTKOBO Bi ATBOPIOBATH, THPAKYBATH 1 PO3TMOBCIOKY BATH.
[TpoTOKON CKIANAETHCA 3 TPHHAALYITH CTOPIHOK.
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