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IMMPOTOKOJI Ne 49 —16/20
BU3HAYEHHs TePMiHYy e(peKTHBHOT eKCIuTyaTawil
Ta TEIUIOMI3MYHUX XAPAKTEPUCTUK B PO3PAXYHKOBHMX YMOBaX eKCIUTyaTalii
AT MiHepanoBaTHUX Termnoizomsinidnux Mapkn « TEXHODAC OITTUMA»
BupobHuuTBa TOB «3aBox Temoizomsauiinux Marepianis « TEXHO»

BUKOHABELLb:Bunpooysansuuii Lientp I “Ykpaiucekuit HayKoBoO-10¢1 HA
1 TIPOEKTHO- KOHCTPYKTOPCHKUI IHCTHTYT Oy liBE/IbHIX MaTepialin
Ta BupoOiB “"H/IbBMB™. Arectar akpeuranii Ne2T204 Big 23.01.2015p.,
BU/aHuit HallionaasHUM areHeTBOM 3 akpeuranii YKpainu

3AMOBHHK:TOB "3aBo Teruioi3oasamiinmux Mdlcpid.rlis "TEXHOQO", 18018

M. Uepxkacu. Byi. Pisasana, 300. 3rigno 3 Jlorosopom Ne 3/1.2016
Big 05.01 2016 p.



[IpoToxon No 49 - 16/20 Apxkyuris 7
Apkyin 2

1. AKT B1AOOpY 3paskiB s sunpodysans: 28.12.2015 p.

2. Mara ojiepikanns 3paskis: 04.01.2016 p.

ITnata minepanosathi Teroizomsuiiini « TEXHO» mapku « TEXHODAC OIITUMAy Yy Kuabkocti 10 1.
s BunpoOysanb Hanani TOB "3aBox tennoizonsniitanx marepianis "TEXHO".

3. Hara nposenenns suipodysans: 05.01. - 07.06.2016 p.

4. XapakrepucTtuka BHPOOiB: Ha BUNPOOYBAHHS HAMINHILIN [LTHTH MIHEPaIoBaTHI TEMIOI30MAIHHEI MapKu
«TEXHO®AC OIITUMA» 3 0mHOPIZHOK CTPYKTYPOIO 110 BCHOMY 00’ €MY. PIBHOMIPHO PO3IIOALICHNM B
MIHEPAIIOBATHOMY KHJIMMI 3B A3yIOuuM, Ge3 CTOPOHHIX BKIIOYEHb, MOPOKHUH, PO3PHUBIB, PO3MIAPYBAHB,
TPIIIMH, TPAMOKYTHOT ()OPME 3 PIBHUME KPOMKAMH.
5. Bunpobyranns nposoanmuce srigno 3 JIBH B.2.6-31:2006 «Konctpyxkuii Oynuukis i criopya, Termmora
omsiis Gynisensy; JICTY b B.2.7-38-95 (I'OCT 17177-94) «bymnisenbhi mMarepiand. Marepiamu i Bupo6u
Oynisenbui Temuoizonsiiini. Metomu BumpoGysansy; JICTY B B.2.7-182:2009 «byniBenbHI MaTepiaiu.
Metou BU3HAaYeHHS TepMiHy e(eKTHBHOI eKcriTyaramil Ta TEIUIONPOBIAHOCTI OYAIBEABHUX 130MAMIHHIX
MaTepianiB y pO3paXyHKOBHX Ta CTanapTHux ymosax»; JICTY B B.2.7-105-2000 (TOCT 7076-99)
“Marepiamu 1 BupoOu OyniBenbHi. MeTox — BH3HAUeHHS TENMTONMPOBIAHOCTI 1 TepMiyHOrO OHopy MpH
cramionapuomy TemoBomy  pexumi”: JCTY T[OCT 8.207:2008 «['CH. Ipsmbie u3Mepenus c
MHOTOKPaTHBIMH HAOMOAEHUAMA. MeTo 161 06paboTKH Pe3yabTaToB HabmoAeHni. OCHOBHbBIE MONOKEHUS
Ha BUNOBLIHICTH npoaykmii JIBH B.2.6-31:2006 «Kouctpykuil OymuuKkis Ta copya. Temora izonsuis
OyaiBemsy.

6. [lpusnavyeHHs Mmatepiandy, 110 HLISTae BUIPOOYBAHHSIM: TEILIOI30IALIA CTIHOBUX Ta [IOKPIBETEHUX
KOHCTPYKIIH JKHTIOBAX, IPOMANCHKHMX Ta TPOMHUCIOBHX OYiiBedb, WO EKCINyaTyroTses y 1 — 11
TeMIepaTypHHEX 30Hax Ykpainu (3rigao 3 JIBH B.2.6-31:2006).

7. Ha3Ba Ta OCHOBHI XapakTepUCTHKH BHIIPOOyBambHOro obnagranHa (BO) Ta 3acobis BUMIPIOBATEHOT
texHikd (3BT) HaBemeni B Tabmumi 1.

Tabmunus 1 — BunpoOysansne obannanus (BO) ra 3acobu BuMipiosansHoi Texuixu (3BT)

Hassa BO Ta 3BT, tun. mapka 363;‘1;:29% | OCHOBHI XapaKTePUCTHKH, TOYHICTh BizomocTi npo atecraiiio
1 2 3 4
A. BunpoOyBaJibHe 001aHAHHS
-BHMmeBﬂ‘ilszTr%{?{:]nPOBiﬂHocﬂ 3apNe300 | AlanasoH Blfll_a}'lll?ff)jh'iliii}i ly20-1(}" Br/m® YKpMe(TJ;éf:}'rucTz;LuapTy
'- OXMOKa =570 No 24-2/1565 Bin 03.06.2015
["abaputni posmipu: ) .
Kamepa tena Ne [ 14 1280mMm f 1900MMm x gIU“M Bﬂroggﬁfle;[[z\fgmlio
sa [OCT 25051.2-82 . 06’eM 0.76M°, MakchMasIbHa gl
. . I'OCT 25051.2-82
TeMreparypa B kamepi go 100 "C
. TepmocTar wadposwuii . Posmipu: 34mm X 77MM. e
ENDA ET 1411 O\ I[ianasoﬂ BP}\11p]OBaHHS Taepo 2016
- 60°C + 150°C. Tounicts 1°C
Posmipn pododoi kamepw:
aiamerp 257mM, nossxkuHa 200Mm.
Hlada cymuneHa 3ap. Ne 219 AB;g:’:ﬁé:;fpgcg\:?;?;\liHH [losipsieTbes TepMoMeTp
Big + 15 1o 700 ‘C
IMoxubra +2°C
KiMaTiHa Kamepa ) Faﬁpapmyi B?.‘S,\-iiplfl 645}{?053{! 800MMm ATecrar
TIM -0 36 | 3aB. Ne 48 Pobounii 06'em MOposuibHOT Kamepy yKp,-\-le"l:pTECTC'I‘EIH,-‘lapT}«' i
’ | He MeHie 0,3m” No 24-2/2551 Bin 17.07.2015
b. 3acobn BEMipHBAILHOT TEXHIKH
| Jliana3oH 3BaxyBaHb l Caizourso
Baru naboparophi eneKTpOHHi1 No 50707516 Bia 5.0r no 6,2kr YKpMeTpTecTcTanAapTy
LC 62013-00MS _ [Toxubka = 0,1r Ne 35-02/2475353
[ ‘ | Bllllp(}ﬁ\ Ba LI llLllTp_I Knac 4 , Big 16.06.2015

JUT ALUBMBy /
[Mparoron Ne "’5}*/5 .
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Sakivvennsa Tadnuui |
B | | 2 ‘ 3 | 4
" ‘ ‘ . Hianason Bumipiosans ‘
leuxpomerp acnipauiiinuii 3as. B1A (0...+50)°C, Hoxaoka 1°C
PTHH f'pl\/IB-ﬁll?VlLL " ‘ Nuﬁgﬁ‘i Hianason Busnauenus sigHocHoi ‘ [Oramn 2016
Y . ‘ Bonorocti-10-100%
L _ [Toxubxka = 3% ‘
Bapoaerp-anepoin Nel0640 Tounicts +£0,1MT1a | Taspo 2016
T - : Hianazon pumiptosans 0-500mm |
ﬂ”“ﬁg%‘i‘;?gg?ﬁ;’?a 3as.Ne(2 IMoainka 1mm Llramn 2016
oA ] [Toxubka + 0,5mm .
; SR Mianazon BUMIPKOBAHD: Ceigoutro
M;]}g Tr(;':}f::op?gi;goam] Ne3 0,143-1.200 B1/(m * K) ‘ YKpmeTprecteTanaapry
39p ' | MoxuGka +4% Ne 24-2/1566 Bin 03.06.2015
Hiamerp ucky (200£0,5)mm
3aranbHa Maca getanei, ska

ATecrar
YKpMeTpTecTcTanaapry
No23-0273 Bin 14.02.2014

C-TBOpl'O€ I'IHT9M€ HaBaHTaKeHH4
0,005 kre/em™— (1,57£0,016)kr
Meska sBumiproBanb 0-150mm
[Toxubka = 0.5mm
Hianason Bumipiosans
Nel21 | (0...+150)°C Wramm 2016
, | [Toxubka £ 1°C

ToswmHoOMIp romyacruii T-OO:S‘ 3aB.Ne87

Tepmomerp pryTthuii
JaboparopHuii

Busnavenns repminy edexrupnoi eKCILTyaTauil JINT MiHEepaI0BATHHX
YMOBH NpOBeCHHS BUIPOGYBAHD (cTangapTHi yMOBH):
- ¢epennd reMnepatypa spaskis (T,),°C (10£0.3)

- BOJIOTICTB 3paskiB (W), % 3a Macoro 0.5- 1,0

YMOBH NpoBeieHHs BUIPOGYBais ( PO3PaxyHKOBI YMOBH ):

- cepenns Temreparypa spaskis (T.),°C (10£0.3)
- TeMIICPATYypHUH nepenajl IpH NpoBeaeHH] BHIIpOOyBaHb (A)), °C 10
- BOJIOTICTB 3paskiB (Wa, W), % 0.5- 1.0

3rigno 3 Bumoramu JICTY b B.2.7-182:2009 st BU3HAYCHHS TePMIHY eeKTHBHOT eKxciuTyaTarii
3pasKH, IO 3BOJOMKEH] 70 BOTOrOCTI [((W5+4)£2]% Ta 3amastni B monietwsienogi NMaKeTH, [iIIaBaguch
LUKITYHIM BHTIPOOYBAHHSM 38 CXEMOIO:

- 3aMOPOKYBaHHS — BIATABAHHS — HArPiBAHHSL.

T3=-22C:13=3ron.:

Tp=(18-22)°C; 15=4 ron.

Th=(60£1)°C; ;=6 ron.;

e Tz, Tg, Ty - TEMIIEPaTypH 3aMOPOKYBAHUS, Bi/ITABAHHY Ta HArpiBaHHS BITOBLAHO:
T3, T, Ty - TPUBANICTb 3aMOPOKYBAHHS, Bi/[TABAHHS Ta HarpiBaHHs BIAMOBIIHO.

OnuH UMK BUNIPOOYRaHb CKIALAETHCS 13 3aMOpPOKYBaHHS — BIITaBaHHs — HAI'PiBaHHSA. 3aranbHa
KUIBKICTB UKIIB BUnpo6yBaus — 100,

Ilia yac nukmiyamx TEMIICpATypHUX BIUIMBIB BIATAaBAHHS Ta HAPIBAHHS BiIHOCHA BOJIOTICTE
MOBITPS B pobouoMy 06’emi kamepu Tera NITPAMYBAJIACH TOCTIHHOMO Ha piBHI @ = (95+5)%.

[licns saBepmenns koxunx 10 nukiis MPOBOAMBCS BUIOIP 3pasKkiB 3 MOAATBLIAM BH3HAYCHHAM TX
TEIJIONPOBIAHOCTI B CTAHAAPTHUX YMOBAX Ta (hikcyBaBes XapakTep 3MiH 30BHIHBOTO BUTJISITY 3pa3KiB.

Buupodysa sHul nenrp
AT« JUBM B»
liporokoa Ne 2'57 ’/51 )




Tabmuus 2
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PesyapTarn BH3HAYEHHS TENIONPOBIIHOCT] BUPOOIB HaBeIeHO B Tabimuii 2.

o Tyermapoon’ | Coponm e | g
BHIIpOOYBaHb

0 1294 0.0354

10 128.8 0.0348

20 129.0 0.0353

30 1282 0.0349

40 128.7 0.0354

50 129.1 0.0351 0.0351
60 129,0 0.0354

70 128.7 0.0350 |

80 129,0 0,0351

90 129.3 0,0353

100 128.,9 0,0351

Cep. 129,0 |Cep. 0,0351

30BHINTHIN BUIIA 3pa3kiB mics BUNIPOOYBaHb He 3MIHUBCH.

Pesynerar Busnauenus TennmonposimnocTi mmmt MIHEPATOBATHHX Tennoizomsiiinux « TEXHO»
Mapiu «TEXHO®AC OITHUMA» cepennsoi rycramn 129.0 kr/m® cranoBuTh J = 0.0351 B1/(m + K)
npu temmeparypi (10+0,3)"C.

3a pesynpTaramMm BUMpPOOYBaHb moOy1oBaHo rpadik 3ameKHOCT TEIMJIONPOBIIHOCTI Bijl KITBKOCT]
UKIIB BUIPOOYBanb — A(z) (puc.1).

TennonposigHicrs, Br/(m i)

Bunpobysainuuii HenTp

JLTT «HJATBM B»
' INpotokosn Ne Y9+€ fac

0,035

0,0345

0,034

0,0335

0,033

L]

10 20 30 40 50 &0 70 80 80 100

KinekicTe wuknia

Puc.1 - Ipadix 3anesxuocti remmonposignocti Mareplaay BiJ KiJIbKOCTI IIHKIIIB,
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3HaueHHs NOKA3HNKA PECYPCY OOUHCIIOETHES 38 HOPMYIIOH:
r=hbx +g
Aet x* — HaWOINBIA KiNbKICTH TMMKTIB, WO BizmoBliac  Timimik MMHLL  rpadiky  3Minm

TEILIOMPOBIHOCTI;
b — Tanrenc Kyra Haxuity rpaiky 3anexHOCT] Mz):
— JIOBIpYa MeKa BUIAIKOBOI TIOXHOKH PE3YIBTATIB BUMIPIOBAHL 1S PIBHS 3a6e3MeueHoct
95% (0, %)
Tepmin edextuBrOi excrmyaramii NPHAMAETBCS, K Taki, o OopiBHIOE 50 pokaMm Tpu
BHKOHAHHI HaCTYIHHX YMOB:

< Y R
&()

ne: K- — macmrabHuil koedilient, o, BPaxOBY€ BIAMOBLIHICTE €KCNEPHMEHTATBHUX [HKITIB
TEILUIOBOJIOTICHUM YMOBaM eKCILTyaTarii MaTepiay B KOHCTPYKILIT;
K- =35 nna xouerpykuiit (hacannol remoizonsiii 3riHo 3 BuMoramu JIBH B.2.6-33-2008
Ta KOHCTPYKIIIH 3 3aXHCHUM OTIOPSIKYBAlIbHAM LIApOM, 110 PO3TAINOBAHI MK TEIIOI30aAIiiTHIM HIapom
13 BHPOOIB 3 BONIOKHA Ta 30BHILTHIM HoBiTpsimM 3 D < 1;
40 — TEIUIONPOBITHICTE B CTAHIAPTHUX yMOBaX y II0YaTKOBOMY CTaHi. B1/(M=K),
npu Te= (10+0, 3) (5
KoediuienT ypaxyBanus BIIMBY KIiMaTHIHOT AECTPYKIIT MaTepiaty B npoueci ekcrryaranii Ha
HOro TenmonpoBilHicTs BH3HAYACTHCS PIBHSHHSIM:
K =1+ .k
K A, Z

A. BusHagenns S( 1-7)

10
D (7,-0.0351)

=]

nx(n—1) 10x(10-1) ’

Z(} y)

i=l

S@)=\

: 8 (V) — OLIHKA CePe/IHBOKBAIPATHYHOrO BiAXHIICHHS Pe3yJIbTaTy BUMIPIOBAHHS,
Yi— I-THH pe3yIbTaT CrocTepesKeHHs;

Y = cepeHboapH(METHYHE 3HAYCHHS TTApaMeTpa 3a Pe3y ThTaTaMH BUIIPOOYBAHb;

71— YHCIIO PE3Y/IBTATIE CHIOCTEPEKEHb

S(¥) =0.0000210
b. Buznauenns ¢
£=5(7) 1

ne; r - KOG(]JILUE‘HT JUISL BUITAOKOBOT BETHYHUHH VY, AKa Mae p()’iHOIUJTB]lHFI Cr bIOJEHTA 3 #-/
CTYTICHAMH LBOOO/_IH.

3a JICTY I'OCT 8.207:2008 nmst p = 0.95 (95%-Buit piBens 3a6e3meuenocti) Ta 7= 10 (aucno
BHUMIPIOBaHL) 7 = 2.228

¢ =0,0000210 - 2,228 = 0,0000469

JloBipua Mexa BUNAaaKoBOT MOXHOKH Pe3yJIbTATiB BU3HAYCHHS TEIIOMND

Hllpﬂ{)\l!d...!b"llll Heurp

= (.0000469 'I All “H,’“B \TB»
¢=0 Mpotokon Ne y/ /5,’22
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B. Busnavenns noxkasuuka pecypey

#
F=bx +¢

ae: b =0, ockineku Ha rpaiky 3anesxHocTi TCLNONPOBIIHOCTI BiX umena mukip BUIIPOOYBaHD
KpuBa (psiva) napanenbya ocj X,

r =& =10,0000469

i 0000469 _
(% K-:- = ——0@5—1— +5=0,0070. no cxranac MeHtre (.2,
BUCHOBOK:

TaKMM YHHOM, TJINTH MiHepamoBaTHi TeIo130mauiitni « TEXHO» Mapku «TEXHO®DAC OIITUMA»
MAlOTh TEPMIH e(eKTHBHOI CeKCITyaTamii ne meuure 50 pokis,

Busnavyenns PO3PaxXyHKOBHX 3HavYeHb TEMVIONPOBIAHOCTI  mAMT B yMoBax
eKcmryaTanii B crani Ai B

PospaxyHkosi 3Hauenns TENIONPOBIAHOCTI MaTepiaiB BU3HAYAIOTECS 34 (Gopmynayy;
ha=hio(Wa) * Ko Ky + 0 (1)
hs=hio(Wp) * Kee Ky + 0 (2)
ne: ha — TEIIONpPOBiHICTE Marepiany B pO3paxyHKOBHX yMoBax A. Br/(m « K);
ho(Wa) — ekciepuMeHTaIbHE 3HAYCHHS TRIIONPOBIAHOCTI MaTepiany npu Temneparypi (10+0,3)°C,
Ta npu Bonorocti Wy Br/(m « K):
Ap - TEILTONPOBI THICTE MaTeplansy B po3paxyHKOBHX ymoBax b, Br/(m « K):
Mo(Wg) - excriepuMenTanbhe sHavenHs TEIIOTMPOBIAHOCT] MaTepiay 1pu Temneparypi (10£0,3)°C,
Ta 1pu Bozorocti Wi, Br/(um « K);
Ky — xoedirient ypaxysanns BILIMBY KJIMATHYHO! 1€CTpPyKIIii MaTepianis B nporeci CKCILTyaTarii;
Ky — koedimient ypaxypanns BILIMBY SIKOCTI OyiBENBHO-MOHTAKHIX POOIT Ha 3MiHY TenmonpoBinHoCTi
Martepiaiy gopissroe 1.1,
O ~ CCPEAHROKBAAPATUIHE BiIXHICHHS €KCIICPUMEHTALHIX 3HAYCHE.

Bushayenns temnonposinnocti B PO3PaxyHKOBUX yMOBax €KCIlyaTamii 3milfCHIOBANACH Ha 3paskax
posmipam (300 x 300 x 51) M.

Bushauenns rennonposinmocri 3ACHIOBANOCH Y CYXOMy CTaHi 3a TemmepaTypu (25£5)°C Ta
(10+£0,3) °C,

Pesynbraru BunpoGysans TETIONPOBIIHOCT] 3pa3KiB HABEEH] B Taduumi 3.

Tadanus 3
I DaxtuyHi 3HaucHHs ! Moxu6ka
HaiimMeHyBanns nokasuuka A1 TUTHT MapKu e
«TEXHO®AC OITHMA» i a—
Tennonpogiauicts, B1/(m « K). 3a remneparypu ST ‘ 0.0380 |
3 CYXOMY CTaHi : : +35%
Tennonpogianicrs, Br/(v * K). 3a Temnepartypu (10£0,3)"C 0.035] }

1 ]
B CYXOMY CTaHI | :

Buupabysainiuii HCHTP

JUT «HJUBM B>/'
lpotokon Ne 57 /&7
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BusnHavyenns tensionposignocri g PO3PaxXyHKOBHX yMOBaX eKCILIyaTaumii.

Bisnauenns rennonposigrocri 3JiHcHIOBaTOCS ¥ 3BOIOKEHOMY CTaHi npy Temmeparypi (10+0,3)°C.

3a pesynbraramy BHIIPOOYBAHb  BCTAHOBIIOETHCY hio(Wy), Mo(Wg) Ta  Bignosigui MOXHOKH
BUMIPIOBaHb. [[i1g Mapkn «TEXHO®DAC OITUMA» s Pe3yAbTaTi BU3HaYeHHs copbuiiiHoi Boorocri
OTPHUMaHI TaKl NOKAa3HUKY °

Wa=0.5 %, Bcranosseno - ro(Wa) = 0,0355 Br/(m + K), 6 =0.0003 Br/(m « K);

W5 =1,0 %, BCTaHOBIICHO - L1o(W5) = (.0372 Br/(m + K), 6 =0.0003 B1/(m « K)

3 ypaxysauHsm BIUTHBY KITIMaTHYHOT ACCTPYKLIT MaTepiany Ta skocti OyZIBeIbHO-MOHTAKHIX podiT
(Ky Ha 3Miny TEIIIONPOBIIHOCT] Matepiany, BU3HAYAETHCS TCIIONPOBIAHICTE B yMOBaX CKCILIyaTauii A i B).
Mo(Wa) * Keo Ky + 6= 10,0355 « 1+ 1.1 + 0.0003 = 0.0390 Br/(m « K):
Mo(W5) * Koo Ky + 6= 0,0372 « 1o LI+0.0003 =0,0410 Br/(n « K)

Pesyiptatn Busnavenmy ICILIONPOBIAHOCTI B PO3PAXYHKOBHX YMOBAX eKCIIyararii

| |Tennonposiﬂﬂicrb B yM()l;;
Mapxka ['yeruna, kr/v® ‘ exciTyarauii Br/(m « K)
| A | 3 |
«TEXHO®AC OIITHMA» | 129,0 10,0390 0,0410

Hata cxiuananns npotokoiy: 07.06.2016 p.
B.o. 3aBinyrouoro 7laboparopiero nosiveprux

i -
NOKPIBENBHUX 1 TEMI0i30/ 181 HIX Marepianin \\ e C.I0.Hauiescrkumii
-

Bianosinansamit Bukonasens Cr. HayK. CIIBPOOITHHK JLB. Kenynenxo

[Tpumitin:
1. ITpoTokon BUNPOOYBAHL CTOCYETHCA TifbKH 3pasKin, HaTAHNN BHITPOOVEAHNAM.
2. Moene ato wactxore MCPENPYRYBAHHA npoTORONY (e Aossony BIL JIIT "HJIEMB" e AONYCKACTHCH.

f Buupodysaiannuii HeHTp

AT «HJIIBMB» ~
lTporoxon Ne 45-/€ /2 5




