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IMMPOTOKOJ Ne 36 —16/20
BU3HAYCHHs! TEPMiHY e(DeKTHBHOT eKCIyaTaii
Ta TeTIOQI3HYHEX XapaKTePUCTHK B PO3PAXYHKOBUX YMOBAX eKCILTyaTamil
IUTAT MIHEPAOBaTHUX Terioizonauiiuux Mapkn « TEXHOBEHT Hy
supodHuirea TOB «3asoj Temoizonsuiitnux Matepianie « TEXHOy

BHKOHABELb:BunpobGysasbsuuii Llentp [T “Ykpainchkuit HayKoBo-10CTimHmi]
I IPOCKTHO-KOHCTPYKTOPCHKHH THCTUTYT Oy AiBeTbHUX MaTepiasis
Ta BupoOiB “HIEMB™. Atecrar akpenurawnii No2T204 Bix 23.01.2015p.
BuJanuii HartioHaJbHIM areHCTBOM 3 akpeuTallil Y kpainu

3AMOBHUK:TOB "3aBox remoizonauiitaux marepianis "TEXHO", 18018,
M. Hepkacu, Byi. Pisassna, 300, 3rinno 3 Jlorosopom Ne 3/1.2016
Bing 05.01.2016 p.



[IpoTokon Ne 36 - 16/20 APKyLIE 7
Apkym 2
1. AKT Binbopy 3paskis s BHIIPOOyBanb: 28.12.2015 p.
2. [Hara omepsxanns spaskis: 04.01.2016 p.
[lnntu minepanosathi Teruioisomsiiiui «TEXHO» mapxun «TEXHOBEHT Hy y Kubkoeri 10 mir.
st BUNpodyBanb Hagani TOB "3ason ternoizonsmiiamx matepianis "TEXHO",
3. lata nposenenHs Bunpodysans: 05.01. — 07.06.2016 p.
4. Xapakrepuctuka BuUpPOGIB: Ha BUIPOOYBAHHS HaIlMLUIM TTHTH MIHEPAJIOBATHI Tennoizomsiiini
«TEXHO» mapxu «TEXHOBEHT Hy 3 OJIHOPIZHOI CTPYKTYPOIO IO BCBOMY 00’eMy. PIBHOMIpHO
PO3MOJINEHAM B MiHEPAIOBATHOMY KHIHMi 3B A3YIOUMM, €3 CTOPOHHIX BKIIOUYEHb, TOPOKHIH, DO3PHBIB,
PO3IIApYBaHb, TPILLKH, NPSMOKYTHOT GOPMH 3 piBHMMMU KPOMKaMH.
5. BunpoBGyBanns mpoBOIHIINCh 3riAHO 3 JABbH B.2.6-31:2006 «Kouctpykuii 6yxnukis i cnopya. Temmnosa
13omsuis 6ynisensy»; JICTY b B.2.7-38-95 (I'OCT 17177-94) «bynisenbhi marepiamu. Matepianu i Bupo6u
OyniBenpHi Temnoizomauiiiai. MeTosu BUNIpoOysans»; JCTY b B.2.7-182:2009 «bynisensHi matepiany,
Meroan Bu3HAYEHHS TepMiHy e(eKTHBHOT CKCITyatauii Ta TeMJIONPOBIAHOCTI GYIiBEIbHIX 30l X
MarepialliB y PO3PAXyHKOBHX Ta CTAHIAPTHHX ymoBax»; JICTY B B.2.7-105-2000 (I'OCT 7076-99)
“Marepiann i BupoGu OymiBenbui. MeTox  BH3HAYEHHS TCIJIOTMPOBIAHOCTI 1 TEPMIYHOrO OMOpY Ipu
CTaliOHapHOMYy TerwioBoMy  pexcumi™: JICTY TOCT 8.207:2008 «'CH. Tlpsmble wm3mepenus c
MHOTOKpaTHBIMH HaOMONCHHsME. MeTompl 00paboTky pesymbTaToB HabmoneH i, OCHOBHLIC TI0TOKEHID
Ha BiAMOBiAHICTH mpoaykuii JIBH B.2.6-31:2006 «Koncrpyxuil Oyaurkie Ta cnopyi. Temsiosa i30/smis
OyaiBeiiby.
6. llpusnaveHHst MaTepiamy, 110 miisirae BUMPOOYBaHHAM: TEIUIOI30ALIS CTIHOBHX Ta [OKPiBEIIbHUX
KOHCTPYKIIH JKMTIOBUX, TPOMAJCHKUX Ta MPOMHCIOBMX OynmiBenb, IO excruyatylotbes y 1 — 11
TEMIIEPATYPHUX 30HaX YKpaiuu (3rizHo 3 JIBH B.2.6-31:2006).
7. HasBa Ta ocHOBHI XapakTepHCTHKU BUIPOGYBAILHOTO OBTATHAHHS (BO) Ta 3acobis BumiproBateHOl

texHiky (3BT) maseneni B tabmumi 1.

Tabmuusa 1 - Bunipobyeansne obnagnanus (BO) ta 3acodu BUMIPIOBANBHOT Texuiku (3BT)

Haspa BO Ta 3BT, THn, mapka aﬁ?aa?ﬁTM OcCHOBHI XapaKTEepPUCTHKH, TOUHICTh BizomocTi nipo arecrauiro
1 2 , 3 4
A. BunpoOyBaabshe obaagnanns .
| 3 ) I
Bumipiosay TemionposinHocTi | 3a8.No300 Hianason Buﬁ-lipuusgﬁig‘;(]-[(}' Br/m® yKp.\iegpg';::[glrfgoﬂﬂap'r'}r
MTTM CEHRRELYYe No 24-2/1565 gin 03.06.2015
["abapuThi po3mipu: B s
Kamepa Teruia No 114 1280mMm }?]990:\4.\1 X 910Mmm, Bm%gifﬁ;ﬁﬁﬂ i
sa ['OCT 25051.2-82 e 00’em 0,76Mm", MaKcHMabHa FOCT iSO’*] 7.82
Temreparypa B Kamepi o 100 °C ' .
) & Posmipu: 34mm x 77mm.
- TepMocraT upposuit 0\H - I[tamsoH BH\HpR}BdHHS{ Taepo 2016
ENDAET 1811 - 60°C + 150°C, Tousticts +1°C
Po3mipu pobouoi kamepu:
diameTp 257mm, goBkuHa 200MM.
[Hada cymmnbha 3aB. Ne 219 ABES::%:;:ISP g e?\}'ﬁij;”m [TogipsieThes TepmomeTp
Bia+ 15 10 200°C
[oxubka +2"C
. o I"abaputhi pozmipu 645x705x1800mMm Atecrar
Rfilarai alepa 3aB. Ne 48 | PoBouwuii 00'em MOPO3HIBHOT Kavepu YKpPMETPTECTCTAHAAPTY
UIM 0,36 | He meHie 0.3z | Ne24-2/2551 Bin 17.07.2015
b. 3aco0H BUMipHOBAILHOY TEXHIKH
Jianazon 3saicypanb Ceigomnrso
Baru nabopatopHi enexTpoHHi Ne 50707516 Bin 5,0rno 6.2kr YkpmerprecTeTaHaapTy
LC 62013-00MS e

[MoxnGgE OB bnwii nenrp Ne 35-02/2475353
Knac 4/\11 <HUBMBy ¢ Bix 16.06.2015

| Ilpotokon Ne 24 —/efuz.q
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Apxymr 3
3akiHyeHHs Tabauui |
| | l' 2 .' 3 [
' | Hianazon Bumiprosann 7 _{
(53
‘ [Teuxpomerp acnipauiiiauii | 3ag. ‘ 8i (0...+50)°C, noxubka = 1°C |
Ty MB-4M No5065 Hianazon BU3HAYEHHS BiTHOCHO] Ulramn 2016
‘ - B sostorocTi-10-100%
[Toxubka + 3%
bapomerp-anepoin Nol0640 Tounicrs 0,1 Ml 1a Tagpo 2016
g wm . ) ] Hianazon eumiprosans 0-500mw i
q;:ﬁg‘}%‘}'g??‘?;?d 3aB.Ne()2 [Moginka 1mm | LWtamn 2016

[Toxubka + 0.5um

Mipa TeriionposianocTi

Hianason BuMiproBaHs: ‘
3 OPra”ivyHOro cKia

Ne3 0,143-1.200 Br/(m  K)

V}\}JxreTpTea,TLTdHﬂclpTv
[Toxubka £4% Ne 24-2/1566 Bin 03.06.2015

Hiametp gucky (200=0,5)mm
3araneha Maca getaseii. sika
3ap No87 CTBOPIOE [MUTOME HABAHTAKEHHS
BT 0,005 xrefem®— (1,57+0, 016)kr
Mezxa Bumiptosans 0-1350wmm
[Toxubka + ,5Mmm

Towmnomip romuactuii T-003)

th\du pTCLTCTaH,ILap'I y
Ne23-0273 Bin 14.02.2014

MianasoH sumipioBaun

Tepmomerp pryTHuit

b Nol? | SO
nabopaTopHwuii Nel21 ‘ (0...+150)°C [Hramn 2016

[Toxubka + [°C |

Busnadenns repminy edexrusuoi eKCINIyaTauil IVIMT MiHePaI0BATHHX
YMOBH MPOBECHHS BUIIPOOYBAHb (cranapTHI yMOBH):;
- cepeans reMneparypa 3paskis (T,),°C (10£0.3)

- BOJIOriCTh 3pazkis (W), % 3a Macoro 05— 1,0

YMOBU MpoBeIeH s BUNPOOYBaiDb (PO3paxyHKOBI YMOBH):

- cepeans Temneparypa 3paskis (1,),°C (10+0.3)
- TeMICpaTypHIH Nepernaj py MpoBe/eHH Bunpodysans (A, °C 10
- BoJIoricTs 3paskie (Wa, Wy). % 0,5- 1,0

3rizso 3 Bumoramu JICTY B B.2.7-182:2009 115 BuzHAaYeHLs TEpMIHY e(peKTHBHOT eKCIITyaTarii
3paskh., IO 3BONOKEHI 10 Bosmorocti [(Wp+4)£2]% Ta sanasui B noIieTHICHOBI IIAKETH, I1111aBaUCh

HMKIIYHAM BHIIPOOYBAHHSM 34 CXEMOIO:
- 3aMOPOYKYBaHHS — BIATaBaHHS — HArPiBAHHSL.
T3=- 32°¢ i Ta3=3 roxm.;
=(18-22) UC; T3 =4 roj.:
Tu=(60£1)°C; =6 ron.:
ne T3, Tg. Ty - remmeparypu 3aMOpOKYBAHHs, BUITABAHHS Ta HArpiBaHHs BIANOBIIHO:

T3, T, Ty - TPHBAJIICTh 3aMOPOKYBAHHSI, BIATABAHHS Ta HarpiBanHs BiIOBIIHO.

OnuH nMKA BUIPOGYBaHL CKIANAETHCH 13 3aMOPOXKYBAHHs — Bi(TaBaHHs — HAI'piBaHHs. 3araibHa

KUTBKICTB IMKIIB BHTIPOoOYBans — 100,

I—IIB, yac LI,J/IKI'IIT-IHI{X TEMIIEPATYPHUX BILTHEIB BIATABAHHS Ta HdTpleHHH BIITHOCHA BOJIOTICTH

MOBITPs B pobovoMy 00’ eMi KamepH Tenna IiATpHMYBaIach NOCTIHHOK Ha piBHI @ = (95+5)%.

[Ticns 3aBepiuenns Koxuux 10 qukiis MPOBO/IMBCA BIADIP 3PA3KiB 3 1MOJAILIIAM BU3HAYECHHSM X

TEIJIOMPOBLIHOCTI B CTAHAAPTHUX YMOBaX Ta (ikcyBagcs XapakTep 3MiH 30BHIMIHBOTO BUIIISTY 3Pa3KiB.

| :'i;.rr_rpnﬁ_\ BB ucu'rf)
AT «HIIBEM By
Hpotokon Ne 36 76 /21




PesynbTartn Bu3HAYeHHs TEMLIONPOBiaHOCT] BUPOOIB HABEACHO B TaOIHII 2.

Tabnuusa 2

lIpoTokox Ne 36 - 16/20

Apkyuis 7
Apkym 4

T ‘ Tycrana y, ke Cepennsi ng(lgn.p}%gnmncrb /s Cep?ilén :Tﬁ) ;c;zgggiimcrﬂ
BUIIPOOYBaHb
0 32.4 0.0358
10 32.2 0.0359
20 32,3 0.0358
30 323 0,0361
40 32,6 0,0358
50 32,7 0.0359 0,0358
60 32,4 0,0353
70 3D 0,0354
80 32,1 0,0358
90 32,4 0,0359
100 A2 0,0359
Cep. 324 | Cep. 0.0358

3OBHIIHIH BUPIS 3pasKiB Mic/is BUNPOGYBAHE He 3MIHUBCS,
Pesynbrar BusHadenns temionposizHocti manT MiHepanoBaTHUX Tenmoizomsuiiinux « TEXHOy

mapka «TEXHOBEHT H» cepennsoi rycruam 32.4 kr/sm®

Temmeparypi (10+0,3)'C.

3a pesynbTatamMu BUIPOOYBaHb 106y

IHMKIB BUIPOOYBaHb — A(z) (puc.1).
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KisibKicTe Lknis

cranouth 4 = 0,0358 Br/(m * K) npn

JIOBAHO TPa(iK 3a1eKHOCTI TEMIONPOBIAHOCT BiXl KiTBKOCT

8C 90

Puc.1 - I'padik 3anexuocti Tennonpopinnocti Marteplany BiJl KiTbKOCTI LUKJIB.
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Apkym 5
3HaueHIs NOKA3HNUKA PECYPCy 00UYUCITIOETHCS 34 dopmyno:
r=>bx +e
Ae: x* — HaHOUTBINA KiNBKICTH IMKMIB, MO BiAMOBLNAe fimikwiii magHUl  rpadiky  3MiHM

TEILIOIPOBIIHOCTI;
b — TaHreHc KyTa HaXWIy rpadiky 3amesKHoCTi A( (2);
€ — JIOBipYa MeXKa BHIAIKOBO! MOXHOKH pe3y/bTatii BUMIPIOBAHE JUISl PiBHSA 3abesneueHocti
95% (0.95).
Tepmin edextunoOl excmmyaranii npuiiMaeThes, Sk Takuii, 10 aopiBuioe 50 pokam mpu
BHKOHaHHI HAacTYIIHUX YMOB;

e K- — MacmTaduAl [{Ueq.)l]_{lLIlT Lo, BpaxoBye B]J,H()BIJHICTB GI\LHL}JI[\ILHT AJIBHUX LI,HKTIB
TEILIOBOJIONICHAM yMOBaM eKCILIyaTalii Matepiany B KOHCTPYKIIIT:
K- =35 s koHeTpyKuiit pacaanol Terioizomsuii 3riHo 3 BUMOraMu JIbH B.2.6-33-2008
Ta KOHCTPYKIIIH 3 3aXHCHUM OINOPSLUKYBaILHIM LIAPOM, [0 PO3TALIOBAHI MiK TEIIOI30IAIIHENM THapoM
13 BUPOOIB 3 BOOKHA Ta 30BHILIHIM HOBITpsM 3 D < 1:
/g — TEIUIONpPOBIAHICTE B CTAHJapTHHX yMOBaX y MOYaTKOBOMY cTaHi, Bt/(M°K),
npun Te= (10=0,3)°C;
KOC(IJIH]E‘II[ YpaxyBaHHs BIHJIHBY hHl\IaIH‘{HOI HECTPY KIIll \fIaTLpIdJI‘v B IIpOLlCCl SKCHII\"IdeEll Ha
HOTO TeIVIONPOBIAHICTE BU3HAYAETHLCS PIBHSHHSIM:

A. Busnaveuns S()_)

10

1 5
D0 Y 0-0.03587
Sp=|2— =43

nx(n—1) 10x(10-1) ’

3 (j) — OUIHKA CEPEHBOKBAPATHYHOTO BIIXMICHHS PE3y/IbTaTy BUMIDIOBAHHS;
Yi— 1-THH pe3yIIbTaT CIIOCTEPEKEHHS;

V= cepelHboapupMETHIHE 3HAUCHHS IapaMeTpa 3a Pe3y IbTaTaMK BHIPOGYBAHb;

1 — 9HCII0 PE3yNBTATIB CIIOCTEPEIKEH

S(¥y) =0.0000153

b. Busuavenns ¢

¢=S(7) "t
Ze: f - KoehilieHT IS BHIIAAKOBOT BEIMUMHE y, SKA MAe posnoainenust CTeionenta 3 n-/
CTYINCHSMH CBOOO U
3a JICTY I'OCT 8.207:2008 mst p = 0.95 (95%-Bui piBenb 3abesneucHocti) Ta 7= 10 (dmcio
BUMIPIOBaHB) [ = 2,228
¢ =0,0000153 - 2.228 = 0.0000341

JloBipua Meika BHIAIKOBOI MOXHOKM Pe3ylbTATIB BU3HAYCHHS TEIl JIONPOBIIHOCTI CTAHOBUTD

B N [_E:prm\ BAIBHHI u(:nrp
e =0,0000341 JUT «HJITEM By

| Tpotokon No Sb-/6/ A




ITpotokon Ne 36 - 16/20 Apkymis 7

Apkyur 6
B. Busnavenns nokasuuka pecypey r

r=bx +e¢

1

ne: b =0, ockinbKky Ha rpadiky 3aeKHOCT TEIUIONIPOBITHOCTI Bij1 YUC/Ia IUKIIIB BUIIPOOYBaHB
KpHBa (IpsiMa) mapaesnsHa oci X,

r=¢&=10,0000341

¥ 0.0000341 _ ,
1 K_— - 0.0358 3 =0.00476, 16 cxnanae memme 0,2.
BHUCHOBOK:

TaK¥M 4UHOM, TUTHTH MIHEPAllOBATHI TeItoizonsiiini « TEXHO» Mapke «TEXHOBEHT H» wmarors
TEePMiH e(eKTHBHOI eKcriayaramii He mMeHime 50 POKIB.

Busnauenns PO3PaXyHKOBHX 3HAa4Y€Hb TEIUIONPOBIAHOCTI MJHMT B yMoBax
exkcmayaranii B crani Ai b

Po3paxyHKOBI 3HA4CHHS! TEMIONPOBI AHOCTI MaTeplajliB BU3HAYAIOTLCS 3a OPMYIaMH:
A )LJD(W.'-\) “Ker Kt o (1)
As=hio(Wg) * Kee Ky + 6 (2)
e: ha — TENIONPOBIAHICTh MaTepiany B PO3paxyHKOBHX ymoBax A, Br/(m « K);
A10(Wa) — eKcriepuMeHTasbHe 3HAYCHHS TeIIONPOBIAHOCT] MaTepiany npu Temmeparypi (1 0=0.3)°C,
Ta rpu Bostorocti Wy, Br/(m « K);
Ap = TEILTOTIPOBIAHICT MaTepialy B PO3paxyHKoBUX ymoBax b, Br/(m « K);
Mo(Wg) — excriepuMeHTaIbHe 3HAYCHHS TEIJIONIPOBITHOCTI MaTepially Ipu TeMieparypi (10£0,3)C,
Ta pu Bomorocti Wi, B1/(Mm « K);
Ky — koedimieHT ypaxyBasHs BILIMBY KIiMATHIHOT JECTPYKILT MaTepialiB B IpOIeCi eKCILTyaTaIlii;
Ky — koediuieHT ypaxyBanHs BIUIMBY SKOCTi GyI1iBEIbHO-MOHTAKHNAX pobiT Ha 3MiHy TemmompoBigHOCTI
Mmarepiaiy gopisaioe 1.1,
O — CCPEAHBOKBA/IPATHYHE BIAXUICHHS eKCIIEPMMEHTAIBHIX 3HAUCHD.
Bu3HaueHHs TEMIONpPOBIAHOCTI B PO3PaxyHKOBHX yMOBax eKCTLIyaTalil 3aificHIOBalach Ha 3paskax
posmipamu (300 x 300 x 53)mmM.
Busnavenns rtemnonposigHocTi 3ailfcHioBanocs y cyxomy crami 3a rtemmeparypu (25+5)°C Ta
(10£0,3) °C.

PesynbTaTin BUIIPOOYBAHE TEIIONPOBIAHOCTI 3paskis HaBeeni B Tab: I 3.

Tabnuus 3

HaliMenypanHs nokasHuka | DaxThuHi 3HAUCHHT [oxudra |
] 415 nauT mapku « TEXHOBEHT H» Bumipiopatb,
Terutonpoginuicts, Bt/(m * K), 3a Temnepatypn (25+5)°C 0.0376
B CYXOMY CTaHi o 150,
Tennonpogianicts, Br/(m « K), 3a temneparypu (10=0,3)°C | 0.0358 '
B CYXOMY CTaHi ‘ b i ‘

Bmlpt;ﬁyu;mm_ii_ucu'rp
JUIT «H L Gi\"lB?.
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Hpotokon Ne 36 - 16/20 ApKymis 7
Apkymm 7
Busznauenus TeIIONPOBIAHOCTI B PO3PAXYHKOBHX YMOBax eKcnJyaraumii.

BusHaveHHs TeronpoBinHocTi 31iifcHIoBATOCS Y 3BOMTOKCHOMY CTaHi NPU TeMieparypi (10£0,3)"C.

3a pesyibTatamu BUIIPOOYBAaHL BCTAHOBIIOETLCS Aio(Wa), Lio(Wg) Ta BUIOBIAHI TOXHUOKH
BuMIptoBaHb. Jlist Mapku «TEXHOBEHT Hy g Pe3yIbTaTi BU3HAYCHHS COPOLIHHOT BONOrOCT] OTpUMaHi
TaKl IOKa3HUKH

Wa= 0,5 %. BcraOBIEHO - A1o(WA) = 0.0363 Br/(m « K), 6 =0,0003 Br/(m * K):

Wi = 1,0 %. BcTaHOBIIEHO - Lio(W5) =0,0382 Br/(m» K). 6=0.0003 Br/(m * K)

3 ypaxyBaHHSM BILIMBY KTiMAaTHYHOT ASCTPYKIUT MaTepiaiy Ta KOCTi OyaiBeIbHO-MOHTAKHIX pobiT
(Ky Ha 3MiHY TemnonposiHocTi MaTepiay, BU3HAYAETHLCS TEMTONPOBLIHICTD B YMOBaX eKcryatamii A i B).
hio(Wa) * Ko Ky +6=0,0363 « 1.0 « 1.1 + 0.0003 = 0.040 Bt/(m * K);
hio(Wg) * Ko Ky +6=0,0382 + 1.0 + 1,1 + 0,0003 = 0.042 Br/(m * K)

Pesynbratn BusHauenns Temnonposinocti B PO3paxyHKOBUX YMOBAX €KCILIyaTallii

| ITCHHOHpOBi;‘IHiCTb B YMOBax
Mapka ['yeruna, kr/m° ‘ excryatauil Br/(v « K)
' | A b
«TEXHOBEHT H» 32.4 | 0.040 0.042 |

Hara cknaganns nporokomny: 07.06.2016 p.
B.o. 3aBinyiodoro naboparopieo MONIMEPHUX \
HOKPIBENBHUX | TEII0I30 I HHUX Marepiaiis > C.10.Hauiesenxuii

Binnmosigansauil Bukonasens C7. HayK. cliBpoOITHHK & ‘//( JL.B.Kenynenko

TpumiTkn:
L Tpotokon BHpoGyBans CTOCYCThe  TiNbKM 3PAKIB. NIUAHUN BUNPOBYBAHIM,
2. Mosre alo vacTRORE MEpeaApyKyBatHA npotokoy Oes aoseony BI{ AT "HJIBMB" ke nonvekaernes,

‘—B-Lalpuﬁyuam.nuii Heurp
HII «II;IIE?_\"I Bf” 7
" Mpotokon Ne 3 /& /A
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