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JleprkaBHE MiAIPHEMCTBO «JlepikaBHIH HayKOBO-IOCIIAHHAMA
iHCTATYT OyAiBETEHAX KOHCTPYKIIIH»

Tlo3HadueHHs

[IPB-217-3417.14-81k.14

HaiiMeHyBaHHs Ta HOMEP TOKyMEHTa

[TPOTOKOJI Ne 81x/14

Crop. 2
Bcesoro 10

Ilarta
19.12.2014

kBaidikamiiiHuX BUTIPOOYBAHD 3 BUSHAYEHHS TEPMiHY
eeKTHBHOT eKcIUTyaTal|i KT MiHOMOTICTHPOIBHUX eKCTPY3ilHIX
mapku TEXHOHIKOJIb CARBON SOLID

1 Iigcrasa aJist BUOPOOYBaHb:

JTorosip Ne 3417 Bix 11.03.2014 p.

2 HopMaTHBHI NOCHJIAHHSA: IEPETiK HOPMATHBHAX JOKYMEHTIB, Ha AKi € TOCHIIaHHA Y
IIbOMY TIPOTOKOJT, HaBeleHo y Tabu. 1.

Ta6auns 1 — Ilepenik HOpMaTUBHAX JOKYMEHTIB

[To3nayeHHS HOPMATHBHHX
JIOKYMEHTIB

TI6H B.2.6-31:2006

Ha3su HOpMaTHBHHUX JOKYMEHTIB

Koncrpykii GyauHkiB Ta ciopya. Temona i3onsiis Oynisens
ByniensHi MaTepianu. Meronu BU3HAUEHHS TEPMiHY
e(heKTHBHOT eKCILTyaTallii Ta TEeMNonpoBiAHOCTI Oy AiBETbHAX
130IAMIMHAX MaTepianiB y po3paXyHKOBHX Ta CTAHIAPTHUX
yMOBaX

JCTY B B.2.7-182-2009

TICTY B B.2.7-38-95
(TOCT 17177-94)

ByxisensHi Matepiamm. Martepianu 1 Bupobu OyisenbHi
TeruroizosAmiiHi. Meronu BUIPOOYyBaHb

JCTY T'OCT 427:2009

JIuHelKy U3MEPHTEBHbBIe MeTAIUTMYeCKHe. TeXHUIeCKre
YCIIOBHS

JICTY B B.2.7-105-2000

Martepianu i BupoOu 6yaisensai. MeTon BUsHAYCHHS

TEIUIONPOBIMHOCTI i TEPMIYHOTO OIIOPY NIPH CTalliOHAPHOMY
TETJIOBOMY PEXKHMI.

TepMOMETPBI METEOPOTIOTHIECKHE CTEKIAHHBIE. TeXHUYeCKHE
YCIIOBHUS

Becrl taboparopHsle 06Iero Ha3HadeHus 1 00pasIoBsIe.
OO1mye TeEXHUYECKHE YCIOBUSL.

(TOCT 7076-99)

'OCT 112-78

['OCT 24104-88

3 Mera BENpoOyBaHb: BU3HAYCHHS TEPMiHy e(eKTHBHOI €KCILTyaTalil ILIHT
MiHOMOMTICTHPOTBHAX eKcTpy3ilHux Mapku TEXHOHIKOJIb CARBON SOLID.
4 3pasku [ BEMPOOYBAHE BUTOTORINCH B TaGoparopii BukoHasis 3 BUPOOIB, IO
BiibpaHi Ta HaJaHi IpeICTaBHUKAMH 3aMOBHHKA.
5 JloKyMeHTaIlisl, 3TiIHO 3 SIKOI BHTOTOBJEHO BUPOOU UL BAIPOOYBAHH: TOKYMEHTAITis
i IPHEMCTBA-BUPOOHHKA.
6 IlpusHayenns BupoGis, mo BHMPOOOBYBATACh:  TEIUIOI3OMAIIHHMH Mmarepiai
OrOpOIKYBATLHAX KOHCTPYKIIiH OyIMHKIB Ta CIOPY, IO SKCILTyaTyIoThCs Y 1-2 kniMaTUYHUX 30HAX
Vkpaiaum (3riguo 3 JIBH B.2.6-31).
7 Ha BumpoGyBaHHsS OTPEMAHO: 3pa3KH BHUPOOIB y BUIVIAMI IUIAT MiHOMONICTHPONBHIX TOB
«3asom» «TexuoHIKOJIby Mapks TEXHOHIKOJIbE CARBON SOLID y kimekocti 2 yiL., 3 SKAX

6yJ10 BHpi3aHO 3pa3k| 1 BENPoOyBaHHs posmipamu 300x300MM TOBIIHHOO 50MM KOKEH.




. JleprkaBHE MiANPHEMCTBO «JlepraBH¥il HAyKOBO-IOCI1 THAHA
HilSK == iHCTHTYT 6yIiBENBHAX KOHCTPYKIIIH»

HailiMeHyBaHHS T2 HOMEp NOKYMEHTa [To3HaueHHS
[IPOTOKOJT Ne 81x/14 [IPB-217-3417.14-81x.14
kBanidikatiliHux BUNpoOyBaHb 3 BUSHAICHHA TEpPMiHYy Crop. 3 Jara
e(eKTHBHOT eKCIUTyaTaLlil TUIAT [HOMOMICTUPONBHAX eKeTpys3ilianx | Beboro 10 19.12.2014
mapku TEXHOHIKOJIb CARBON SOLID

8 JTata peecrpauii — 03.04.2014p.

9 3pasku, [0 BUNpoOyBaIHcs, 3apeectpoBati mimg Ne 0941.

10 PesyipTaTé Bi3yalbHOTO OOCTEKCHHS BApOGIB Tiepen BAIPOOYBAaHHAM: SIKICHUH
soBHimHI# BrA, 6e3 NedeKTiB Ta MEXaHIYHUX MOIKOIDKEHB, JOIYCKAETRCA Ha BHIIPOOYBAHHS.

11 BumpoOyBaHHsi  [IPOBOJMIJIUCEH arimmo 3 JCTY BB.2.7-105  (I'OCT 7076),
JICTY b B.2.7-182-2009.

12 Jlata npoBeieHHs BUIIPOOYBaHb — 09.04.2014-12.12.2014.

13 VMOBH IPOBEJICHHS BUIPOOYBaHb!

13.1 BasHaueHHs TepMiHy e(eKTHBHOL eKCILTyararlii MaTepianis

BusHaYeHHs TepMiHy eeKTHBHOI eKCILTyaTarlii IPOBOIUIIOCS Y BiAIIOBiIHOCTI 3 BUMOTaMH
IICTY b B.2.7-182-2009.

Il BU3HAYCHHS TEPMIHY e(peKTUBHOI eKCILTyaTanii 3paskd, 3BOJIOYKEHI 10 BOJIOTOCTI
[(wg + 4)+ 2] % i 3anagni B HOJTIeTHIICHOB] MAKeTH, IIiIABAIKCS UKIIIHOMY TEMIEPaTypHOMY
BIUIABY: 3aMOPOIKyBAHHS — BIATABAHHS — HarpiBaHH4.

t=-22°C,t=3rog; t=+ 20 °C, 1,= 4 rox; ty=+ 60 °C, &~ 16 ronm.

Ile ts, t5, ty — TEMIIEPATYPA 3aMOPOXKYBaHHA, BifTaBaHHS i HAarpiBaHHS BiANOBIIHO, T3, Ts, Tu
— TPUBAJICTE 9acy 3aMOPOXKYBaHHS, BinTaBaHHs i HAarpiBaHHIL.

IMicis xovuux 10 MEKIiB MPoBOAMBCS BifGip 3paskiB 3 MOAANBIIAM BH3HAYCHHAM TXHBOT
TEIIONPOBIMHOCTI B CTaHJAPTHHX YMOBaX Ta diKcyBaHHs Xapakrepy 3MiHH 30BHINIHBOTO
BUITISY 3pa3KiB.

3a pesynbTaraMd BHIPOOYBaHB Oynyersest Tpadik 3aﬂe)KH00fi TEIIONPOBITHOCTI Bil
KiTBKOCTI IUKIIIB A(Z).

Yucenpie 3HAYCHHS TIOKA3HAKA PECYPCy 00UHCIIOETECS 38 HOPMYIIOHO:

r=bx*te (1)

me x* - HalGUbIIe 3HAUEHHS KiTBKOCTI IWMKIIB, IO BiATIOBiNAE THHIMHIA USHI 3MIHH
eKCILTYATAIHHOT TeIUIONPOBiTHOCTI;

b — TaHTeHC KyTa Haxwty rpadiky sanexHocti Mz);

& — [IOBipUa MesKa BHTIAIKOBOI TIOXHOKH pe3yIIBTATIB BUMIPIOBAHB IS PiBHS 3a0e3MeIeHOCTI
95 %.




o JleprkaBHe MiIPHEMCTBO «JlepkaBHuH HayKOBO-JOCII THUH
TiSK— iHCTHTYT OyAiBENBHUX KOHCTPYKIIIH»

HaliMeHyBaHHS Ta HOMEP HOKyMEHTa [To3Ha4YeHHA

[IPOTOKOJI Ne 81x/14 [IPB-217-3417.14-81x.14

kBanibikauiifaux BUNpoOyBaHb 3 BUSHAYCHHS TepMiHy Crop. 4 Jlata

eheKTUBHOT eKCTITyaTallii TUIT iHOMOMICTUPOTBHIX excTpy3itinux | Bevoro 10 19.12.2014

wapku TEXHOHIKOJIb CARBON SOLID

Tepmin ebeKTHBHOI ~eKcITyaTallii —JUif TEIIOI30MANIMHMX ~Ta KOHCTPYKTHBHO-
TerIoI30 S HIX MaTepiaiB MpEIMAETbCs PIBHIM He MeHIIe 50 pOKiB, AKIIO micas 100 mukmiB
BUKOHYEThCS yMOBA:

¥

—k, <0,2 2
7 @)

ne, k, — MacmTabHu# KoedilieHT, M0 BPaXx0BYe BiANOBIAHICTS EKCIIEPUMEHTAIBHIX IUKIIB
TEIITOBOJIOTICHAM YMOBaM EKCILIyaTallii mMarepiary B KOHCTPYKIi. k; = 3 3a HasSBHOCTI IIapy
MaTepialy MiK TEIUIOi30NANiHHUM ITapoM Ta soBHimHIM moBiTpaM 3 D>1; k = 5 mns
KOHCTpPYKIIiH 30BHIIIHIX CTiH 13 (acamgHOO temoizossiero sriggo JBH B.2.6-33 Ta s
KOHCTPYKILii i3 3aXMCHAM ONOPSPKYBAIBHAM IIApOM, IO po3TaNIOBaHi MK TETIOi30MSIIHHIM
mapom Ta sopHimHIM noBiTpsM 3 D <1;

Ao — TEILIONpPOBIAHICTh B CTAHIAPTHAX YMOBAX B [I09aTKOBOMY crasi, Br/(mK),.mpu

T=+(25+5)°C.

KoedimienT ypaxyBaHHS BIUIUBY KTIMATHUHOT JECTPyKuil MarepiamiB B TIPOUEC

eKCIUTyaTalii Ha IX TeIIONPOBi/IHICTh, BU3HAIAETHCS 3a bopmynoro:

I
=14—-K 3
K =14k, (3)

0
KniMaTHYHI KAMEPH JUT TPOBEICHHS MUKITITHIX KIIMATHIHHX BUIpOoOyBaHb HaBEeICHA HA

puc.l.

Pucynok 1 — KnimaTiuyHa kamepa s ITPOBEACHH [UKTIYHAX KIIMaTAYHAX BHIPOOYBaHb




E_MEM JleprkaBHe MiANPHEMCTBO «JleprKaBHuil HayKOBO- TOCTiTHKH
M1ISI m—

igcTHTYT Gy/IiBEBHAX KOHCTPYKIIH»

HaiiMeHyBaHHs Ta HOMEP JIO0KyMEHTa

[TPOTOKOJI Ne 81x/14

Tlo3HadeHHA

[IPB-217-3417.14-81x.14

KBasTi(ikaniiHux BHI[pDG}’BaHB 3 BU3HAUEHHS TEPMiHY Crop. 5 JTlata
e(heKTHBHOT eKcIUTyaTarii T TIHOIOTICTUPOJILHHAX eKCTPY3ilHHX Besoro 10 19.12.2014

mapku TEXHOHIKOJIb CARBON SOLID

13.2 BusnadeHHsI po3paxyHKOBUX 3HAYCHb TEIUIONPOBIAHOCT] MaTepialiB

Po3paxyHKOBI 3HaYCHH TeIUIONPOBiTHOCT MaTepialis BU3HATATHCS 1O dopmyi:
Aa=Mo(Wa) Kc'Ky T+ O, “4)

A= Mo(Wp)'Kx'Ky T+ O, (5)

1e: ha — TEIUIONPOBIIHICTE MaTepially B PO3paxyHKOBAX yMOBaxX A, Bt/(m-K);

Mo(Wa) — EKCTIepHMEHTAbHE 3HAYCHHA TEIUTONPOBIIHOCTI MaTepiaiy MpH TeMmIeparypi

10°C Ta mpu Bonorocti Wa, Br/(MK);

g — TEIUTOIPOBIAHICTh MaTepiay B PO3PaxXyHKOBHX yMOBaxX B, Bt/(mK);

Mo(Ws) — €KCIIEpUMEHTANbHE 3HAYCHHA TEIUIONPOBIMHOCTI MaTepiany IpH TeMIeparypi

10°C Ta IpH BOJIOTOCTi W, Br/(M'K);

K, — Koe(ilieHT ypaxyBaHHS BILUIHBY KiMATHIHO /leCTPyKIii MaTepianis B TPOLEC

eKCILTyaTarii;

K, — Koe(illieHT ypaxyBaHHS BIUTHBY SKOCTI Oy/iBETBHO-MOHTAXHEX POGITHA 3MIHY

TemonpoBimHocTi Matepiany. Jns marepianis 3 minmicTio Ha ctuck 0,035 MIla ta Oinplie IpH

10 %-i pepopmanii mpaEMaeTbes 1; i MaTepiaiB 3 MIHICTIO Ha CTHCK MEHIIE HiX 0,035 MlIla

npu 10 %-ii nedopmanii IpuHMAETHCS e

L6 cepeﬂﬂboxaanpa'rme BiIIXPIHeHHH EKCIIEPHMEHTAIIbHUX 3Ha4CHb.

14 XapakTepucTrKa BUpOOiB

Bi3HAueHHsT TEIIOMPOBITHOCTI B

CTaHIAPTHEX yMOBaX Ta BHIPOOYBaHHS 3 BH3HAYCHHA

TepMiny e(eKTUBHOL eKCINTyaTallil KT MiHOMOMICTHPOIBHIX TOB «3asom» «TexuoHIKOJIby» Mapku

TEXHOHIKOJb CARBON SOLID 3zificHIOBAIOCE Ha 3pasKax ¥ BATISUIl  Tapayelerinesis

posmipamu 300%300 MM TOBIIHHOO 50mm.

3aranpHUH BUMJIS BAIPOOYBATBHAX YCTAHOBOK HABCICHO HA puc.2.




. JlepKaBHE TiAIpHEMCTBO «JlepkaBHu HayKOBO-IOCIIIHUHA
niisK— iHCTHTYT OyIiBeNIBHAX KOHCTPYKITIH»

HaliMeHyBaHHS Ta HOMEpP JOKyMeHTa [To3HaueHHs

kBastidikamiiinux BUNPoOyBaHb 3 BUSHAUEHHS TEPMiHy Crop. 6 Jata
eheKTHBHOT eKCIUTyaTallii TTUT MiHOMONICTHPOBHIX eKcTpy3ifitux | Bevoro 10 19.12.2014
mapki TEXHOHIKOJIb CARBON SOLID

PrcyHOK 2 — Y CTaHOBKH JUlsl BU3HAYEHHS TermionpoianocTi 3riguo 3 ICTY b B.2.7-105
(TOCT 7076)

15 Tunm Ta OCHOBHI XapaKTEpHCTHKH BHIpPOOyBaIbHOTO OONamHaHHA Ta 3acobiB
BHMIpIOBATBHOT TEXHIKH, 32 JOIIOMOTOIO SKUX (BikCyBaucs MapaMeTpH OTOYYI0HOro CEpeZioBHIa

1iji 9ac BUNIPOOyBaHb, HAaBEEHO B TalIL. 2.

Ta6auns 2 — Tum i XapakTepuCTHKH BHIPOOYBAIBHOTO OONamHaHHA Ta 3aco0iB
BUMIpIOBAIBHOI TEXHIKH
Hazpa BunpoGyBanbHOro ob/aiHaHHsA Ta 3aBo/ICHKHI Jlata atecrauii abo Homep
3ac06iB BUMIPIOBAJIbHOI TEXHIKH abo MOBipKH cBimouTBa
inpeHTapHAi | OcTaHHBOT | HACTYMHOI
HOMEp

VCTaHOBKA I BU3HAYEHHS TEIUIONPOBiAHOCTI
6yniensHux Matepianis IT-7 srigno 3 JICTY
BB 2 T=L0920, mousiats: 300, manmion 01 122013 | 122014 | 24-2/5602
BUMiptoBaHHs TerutonposinrocTi (0,02-1,5)
Br/(m'K), Temneparypuuit gianazon (-40 +
+130)°C
VcTaHoBKa [IjI9 BHMipIOBaHb
TeruIonpoBiaHocTi GyAiBENBHUX MaTepiaiiB
UT-7C NeO1M :
Knimatuasa kamepa ®OMTPOH 3101-01 1157 12.2014 12.2015 24-2/5034
Krimarnuna kamepa KTK-3000 993 03.2014 03.2015 24-2/0255
Mipa TeryIonpoBiAHOCTI 3 OPraHiqHOro CKIa
arigHo 3 TOCT 17622-72 3 noxubkoro £3% : LA 12204 it
Baru PH-10n 25 07.2014 07.2015 Kreiimo
Jlinitika MeTaleBa 3rijHo 3 JOCTY T'OCT 427, ¥ IV k. 2014 | Txs.2015 Kreiino
noxubka uMiproBasb +0,5MM
Kawmepa juis TeruioBoi 06po6ku HPS-222 3585060 12.2014 12.2015 24-2/5033




JlepskaBHE MiAIPHEMCTBO «JlepsxaBHu HAYKOBO-TOCIITHIK

wm HO . [y
R iHCTUTYT OyAIBENLHIX KOHCTPYKIILIY
HaliMeHyBaHHS Ta HOMEP DOKYMEHTA TTo3Ha9eHHA
kBaNipikanifHuX BUMPOOYBaHb 3 BU3HAUCHHA TEPMiHY Crop. 7 Dara
edeKTHBHOT eKCIUTyaTAIlii TUAT MiHOMOMICTHPOIBHHX excTpysiiamx | Beporo 10 19.12.2014
mapku TEXHOHIKOJIb CARBON SOLID

16 Pesymsraté BHUNPOOYBAaHE BUpPOOIB i3 IUTAT MiHOMOMICTHPONBHAX TOB «3aBom»
«TexaoHIKOJIb» mapkr TEXHOHIKOJb CARBON SOLID.
16.1 BusHaueHHs TepMiHy eeKTHBHOI €KCIUTyaTaIlii
3a pesynbTaTaMd Bi3yalbHOTO OTJLILY OCTiHUX 3pasKiB micms mposeneHHs 100 mEKIB
KITIMATHYHUX BIUIMBIB 3aMOpPOKyBaHHA — BinTaBaHHS — HArpiBaHHS BCTAHOBJIEHO, IO 30BHIIIHIN
BTN 3pa3KiB i3 IUIMT  MiHOMOMICTHPOJNBHHX TOB «3asog» «TexuoHIKOJIb» Mapku
TEXHOHIKOJh CARBON SOLID He 3MiHIOETHCS — 3MiHA T€OMETPHYHHX po3MipiB 3pasKiB
JHAXONATBCS B MeXKax MNOMYCTHMHAX 3HAYEHb, Bi3yalbHO HE BCTaHOBJICHO 3MiHH KOJBOpPY Ta
CTPYKTYpH MaTepiay.
I'padix 3aIeKHOCTI TETUIONPOBIAHOCT] BAPOOIB i3 ITUT MiHOMOTICTHPOJIBHIX TOB «3aBom»
«TexaoHIKOJIb» wmapkxu TEXHOHIKOJIb CARBON SOLID Bin KITBKOCTI IMKIIB

HaBeICHUI Ha pHUC. 3.

0,05
A, Br/(m-K)
0,04
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y = 0,0000034x + 0,0326000

0,02

0,01

0 T T T T T il
0 20 40 60 80 100

Z, LUKAK

PucyHOK 3 — 3aleKHiCTh TeILIONPOBIAHOCT] BHPOOIB i3 ILTHUT nionomicruporbaux TOB
«Basom «TexzoHIKOJIby Mapku TEXHOHIKOJIb CARBON SOLID Bix nuKIiYHuX

BILJIUBIB

3aeKHICTh TEIUIONPOBiMHOCTI BHPOOIB 13 ILTHT nironomicTuponsEux TOB «3aBom»
«TexaoHIKOJIby wmapkn TEXHOHIKOJIb CARBON SOLID Bixm KinbKocTi IHKIiB

3aMOpOJKyBaHHS — BiITABAHHS — HArPiBAHHS BU3HAYAETHCA 32 dbopmynoro:




P JlepxaBHe MmianpueMcTBO «JlepkaBHHE HayKOBO-AOCIIHAN
HiSK= {HCTUTYT OyIiBeTPHUX KOHCTPYKIIIH»

HaliMeHyBaHHS Ta HOMEP TOKYMEHTa [NTo3HaueHHs

kBaniikalifHuX BUNPoOYBaHb 3 BU3HAYCHHS TEPMIHY Crop. 8 Jara
eheKTHBHOT eKCIUTyaTalii IIHT MiHOMOIiCTHPOIbHUX eKCTPY3iHHUX Besoro 10 19.12.2014
mapku TEXHOHIKOJIb CARBON SOLID

A(z) =0,0326+0,0000034 -z

[Toka3HHK pecypcy, Mo Bu3HAYaeThes 3a hopmyinoro (1), cranoputs 7 = 0,00034.

BHKOHYETBCS MepeBipka BUKOHAHHS YMOBH 3a (HopMyIioro (2):

T g, =200 5 0,030,2 ©
A = 10,0326
Otxe, ymoBa 3a (Gopmyioio (2) BUKOHYyeTbes. ToOTO TépMiH edeKTUBHOI eKcIuTyaTamii
Bupo6iB i3 mmr miHomomictupompEEX TOB  «3aBom»  «TexuoHIKOJIb»  Mapkm
TEXHOHIKOJIb CARBON SOLID ctaHOBHTE He MeHIe Hixk 50 pokiB.
16.1.1 Y3aransHeHi AaHi
V3arajsHeHi maHi 33 pe3yabTaTaMHM BUNPOOYBaHb TepMiHY e(EKTHBHOI EKCILTyaTamii
BupoGiB i3 mwmr miHomomictupomsEux TOB  «3aBom»  «TexuoHIKOJIb»  mapku
TEXHOHIKOJIb CARBON SOLID =HaseneHi B Ta01I. 3.

Ta6auns 3 — Pe3ynsraTn BUNpoOyBaHs TepMiHy edeKTUBHOI eKcILTyaTamii MaTepianiB

Kl Cepenns KoebinienT ypaxysanss BumBy | TepMiH eeKTHBHOI
P I'YCTHHA, Kr/M KJIIMAaTAYHOT AeCTPYKIII, Ky eKCIUTyaTanii
TEXHOHIKOJIb O ————
CARBON 35.5 1,03 50 DoKis
SOLID P




N JlepskaBHE HiIIPAEMCTBO «JlepkaBHU HayKOBO-AOCHITHAMN
ISR = iHCTHTYT OYAiBeNbHIX KOHCTPYKIiH»

HaifimeHyBaHHs Ta HOMEP TOKYMEHTa [TosHageHHA

KBaTi(ikanifaux BUNpoOyBaHb 3 BU3HAYCHHS TePMiHy Crop. 9 Tlata
edeKTHBHOT eKCILTyaTA{l IIIAT MIHOMOMICTHPOIBHUX eKCTpy3ifiHux | Beboro 10 19.12.2014

mapku TEXHOHIKOJIb CARBON SOLID

16.2 BusHaueHHS JEKIapOBAHOI TEILIONPOBIIHOCTI

BusHaueHHs JeKIapoBanoi TemronposinHocti nposeaero a1 Mapku TEXHOHIKOJIb
CARBON SOLID. BusHaueHHS TeIUIONPOBITHOCTI 3AiMCHIOBAIOCS y CyXOMy CTaHi IPH

temmepatypi +10 °C.

Ta6auns 4 — Pe3ynsTaTd BEIPoOyBaHb JEKIapOBAHOI TEIIONPOBiIHOCTI 3pasKiB 13 IUIHT

niomomictaponsEnx TOB «3aBom» «TexuoHIKOJIb» mapxn TEXHOHIKOJIb CARBON

SOLID
Cepennsa
Mapxka . TyCTHHA Teh(;,;ge;rﬂa 5 TemnonpoBigHICTS,
3pa3KiB, fCTyp ’ B1/(mK)
KT/M
TEXHOHIKOJIb
CARBON SOLID 393 e o

16.3 Bu3HaveHHs TEIIOMPOBIAHOCTI B PO3PAXyHKOBHX YMOBAaX eKCILTyaTamii

BusHaueHHs TEILIONPOBIAHOCTI 3AiACHIOBATIOCS Y 3BONIOXKEHOMY CTaHi IpH TeMIeEpaTypi
+10 °C.

3a pe3yipTaraMH BHIPOOYBaHb BCTAHOBIFOETHC Mo(Wa),. Ao(Wp) Ta BigmoBimHI
OXUOKH BUMipPIOBAHb.

16.3.1 Jlng mapxks TEXHOHIKOJIb CARBON SOLID npu cop6miliHiit BOIOroCTi:

wa = 0,5 %, BcraHOBJIEHO — Ajg(Wa) = 0,0325 B1/(M'K), o =0,0003 Br/(m-K);

wg = 1,0 %, BctaroBIeHO — Ajo(Wp) = 0,0330 Br/(MK), o= 0,0003 Br/(mMK).

Tomi, 3a ¢OPWHWH (4), (5), 3 ypaxyBaHHSAM BIUIBY KJIiMaTHYHOI JEeCTPyKUil
marepiany (k) T2 SKOCTi GyZAiBeIBHO-MOHT@XHHEX POGIT (Ky) Ha 3MiHY TEIUIONPOBIIHOCTI
MaTepiaily, BASHAYAa€ThCs TEIUIONPOBIIHICT y yMOBax eKciutyaraii 4 ta b.

Aa = Mo(Wa)Ke'Ky + o = 0,0325 -1,03:1,00+0,0003 = 0,034 Br/(m°K)
A5 = Mo(WE) KKy + 6 = 0,0330-1,03-1,00+0,0003 = 0,034 Br/(m-K)




N JepxxaBHe minmpUeMCTBO «/{epKaBHUN HAyKOBO-IOCIiIHUH
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HaiimenyBaHHA Ta HOMep TOKYMEHTa [TozHaueHHs
kBaliikaniiHuX BUIIPoOYBaHb 3 BH3HAYEHHA TEPMiHY Crop. 10 Tlata
e)eKTHBHOI eKCIuTyaTalii KT MiHOMOMICTHPONBLHHX eKCTpy3itinux | Besoro 10 19.12.2014
mapku TEXHOHIKOJIb CARBON SOLID

16.4 Y3araaoHeHi gaHi

V3aranpHeHI JaHI 33 pe3ynbTaTaMH  BH3HAYEeHHS  TEIUIONPOBIAHOCTI  IJIMT
ImiHOMONICTHPONEHUX — ekcTpy3ifinux Mapka TEXHOHIKOJIB CARBON SOLID B

PO3paxyHKOBHX YMOBaX €KCIUIyaTallil HaBeleHi B Tabir. 5.

Tabmuigs 5 — Pe3ynpraTh BU3HaYeHHS TEIUIONPOBITHOCTI B PO3PaxyHKOBHX YMOBAX €KCILTYaTaLlil

TenonpoBigHicTh B yMoBax excruryaranii, Br/(M-K)
Mapxka
A b
TEXHOHIKOJIb CARBON
0,034 0,034
SOLID

BinnoBinanpHA BHKOHABEIh:

Momnoamuit HaykoBHit criiBpoOiTHHK B.B. Panpuyk

BUNpoOyBanbHO1 Taboparopii

[mxenep 2 kareropii B.B. bornapenko

BHIpoOYyBasIbHOT Taboparopii

[TpoTokon BUNpo6YBaHE CTOCYETHCA TiMBKH 3pa3KiB, MiAAaHHX BUNPOOYBAHHAM.
Lleit mpoToKO/ HE MOKHA MOBHICTIO a00 YaCTKOBO BiATBOPIOBATH, THPAKYBATH i PO3NOBCIOMKYBATH,






