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N3YUYEHMUE BJIMSAHUSA CTPYKTYPbI U COCTOAHUSA ITOPUCTBIX
MATEPHAJIOB HA UX TEILIOU3OJISIIMOHHBIE CBOMCTBA

Ileny pabomel — 03HAKOMJICHUE C METOAMKON HM3MEPEHHs TEIUIONMpPOBOJ-
HOCTHU CTPOUTEIBHBIX MATEPHUAJIOB U UCCIICOBAHUE BIUSIHUS IOPUCTON CTPYKTYPHI
Y BJIQXXHOCTU MaTE€pPUAJIOB HA UX TEIUIO3AIIMTHBIE CBOMCTBA.

Oouwgue meopemuyeckue ceedeHus

BONbIIMHCTBO CBOWMCTB CTPOUTENBHBIX MATEPUANIOB OMNPEACISIETCS UX
cTpykrypoil. CTpykTypa MaTepuana B MEpPBYIO Ouepelb XapaKTepU3yeTcs Ha-
JUYUEM TIOp, UX BUIOM, pacnpeneneHuemM. [lopucrtocts Matepuana BIUsSET Ha €ro
MPOYHOCTh, BOJIOMOIJIONIEHUE, MOPO30CTOMKOCTh, TEIUIONPOBOAHOCTh U APYTHUE
CBOMCTBA.

['maBHOM OCOOEHHOCTBIO CTPOEHHS TEIUIOM3OJISILIMOHHBIX MaTepUajoB SB-
JISIETCSl UX BBICOKAsl MOPUCTOCTh. HenmoABMKHBIN BO3yX B MOpax IJIOXO HPOBOJUT
terto. Ero xoadduiment termnonpoBogHocTu cocrapisieT Bcero 0,025 B1/m°C.
CrnenoBaresibHO, 4eM OOJIbIIE €ro 00bEM B TeJie MaTepualia, TEM BBIIIE OyayT
TEIJIOU30JIAIIMOHHBIE CBOMCTBA camoro matepuana. [Ipu sToM HE0OXO0AMMBIM
YCJIOBUEM SIBJISIETCS HAJIMUME MEJIKOM 3aMKHYTON MOPUCTOCTH.

TennonpoBoIHOCTh MaTepuaia OLICHUBACTCS MO BeTUYHHE Kod(duimenrta
TETUIONPOBOJAHOCTH.

TennonpoBOIHOCTh CTPOUTEIBHBIX MaTEPHUAJOB 3aBUCUT OT IEJIOTO psiaa
bakTopoB:

1) ¢usnueckoro cocTosHUS W CTPOEHUS, OINpeAeNAromuXxca (Ha3oBbIM
COCTOSIHUEM BEIIECTBa, CTEMEHbI0 KPUCTAIUIM3AIMU U pa3MEepaMHu KPUCTAJUIOB,
aHU30TPONHUEH KPHUCTAUIOB M HAIPABJIEHHEM TEIUIOBOIO MOTOKA; COJEpPKaHHEM
MOp U XapaKTEPUCTUKAMU TTOPUCTOU CTPYKTYPHI;

2) XMMHUYECKOTO COCTaBa M HAIWYHS MPHUMECEH, 0COOCHHO BIIUSIONINX Ha
TEIUIONPOBOJHOCTh KPUCTAJUIMYECKUX MATEPHUAJIOB;

3) ycnoBui SKCIUTyaTalldd MaTepuasnia, KOTOPhIC OINPENestOTCS TeMIle-
paTypoil, IaBlIE€HUEM, BIAKHOCTHIO, HAJUYHEM PAJUOAKTUBHOTO OOJydeHHS,

HHTCHCUBHOCTBHIO OTBOJAa TCIIJIOTHI C XOJ'IO)IHOﬁ IMOBECPXHOCTH MaTCpHraa.



Brnusane kaxmoro w3 mepedrciaeHHBIX (aKTOpOB HE paBHO3HAayHO. Ham-
OompIiee BIMSHUE HA TEIJIOMPOBOJIHOCTH OKA3bIBAIOT (PH3UYECKOE COCTOSHHE H
CTpOEHHE MaTepHaia.

3HadYeHHUE TEIIOMPOBOAHOCTA TOTO WJIM WHOTO CTPOUTEIHLHOTO MaTepHaia
MO3BOJISICT TPABWJIBHO OIEHUTh €ro TEeIJIO3alIUTHhIE CBOWCTBA M PACCUUTATH
TOJIIMHY OTPAKIAIONINX KOHCTPYKIIMI U3 3TOr0 MaTtepuaia no gopmyie

0=A-R, M
rae A — Kod(pPUIMEHT TEIIonpoBOIHOCTH MaTepuana, Br/m°C;

R — tpebyemoe TepMudecKoe COMPOTUBIEHUE CTPOUTEIHHOU KOHCTPYKITUU.
M2°C/BT.

Jlist GONBIIMHCTBA MATEPUATIOB  TEIUIOMPOBOIHOCTD SIBIISICTCS JTMHEHHOM
dbyHKIIUEH TeMIiepaTypsl, T.€.

M=Mt(1+at), Br/m°C.
rie A - TEIUIONPOBOAHOCTh MaTepuaa npy JaHHOU TeMIiepaType;

Ao - TeronpoBoiHOCTH npu 0°C;

t - cpenHss Temieparypa marepuania °C;

o - KOI(DPUIMEHT, yYNUTHIBAIOIMNNA HW3MEHEHHE TEIUIOMPOBOIHOCTH IIPH
n3MeHeHuu temnepatrypsl Ha 1 °C (koaddurment o = 0,0025 npu Temneparype 10
100 °C).

J{nsi OOJBIIMHCTBA MATEPUATIOB 0 SBJSECTCS BEIUYMHON MOJIOKUTEIHLHOM.
OnHako HEKOTOpHIE MaTepHuabl XapaKTEPU3YIOTCS  MOHUKEHUEM
TEIJIOMPOBOJAHOCTH C YBEIMYCHUEM TEMIIepaTypbl (HallpuMep MAarHE3WTOBBIN U
KOPYHJIOBBII KUPIHY).

Bonbiioe BivsHIE HAa TETIONPOBOIHOCTh MAaTEPUAIOB OCOOEHHO TTOPUCTHIX,
OKa3bIBaeT WX BIAXKHOCTH, TAK KaK TUTPOCKOTIMYECKAs U aJCOPOIIMOHHAS Bilara Kak
Obl  CKpEIUISIOT  OTACNbHBIE  YaCTUIIBI  TBEPIOTO  Teia.  3aBUCUMOCTH
TEIJIOMPOBOJHOCTA MaTepuajia OT €ro BIAKHOCTH MOXET ObITh BBhIpaKEHA
dbopmynon

Aw=Ac+ AL - W, Bt/M°C.

rac XW, - TCIUIOIIPOBOAHOCTD BJIAJKHOI'O MaT€puasa,



Ac - TETIONPOBOIHOCTh CYXOTO MaTepuana;

AN - mpupallleHHe TeronpoBOoAHOCTH Ha 1% OOBEMHON BIAXXHOCTH,
KOTOpOE€ COCTaBJSIET [IJIi HEOPraHUYECKHX MAaTepUalIOB MPHU TMOJOKUTEIBHBIX
temneparypax 0,002 Bt/m °C, mpu ortpunarensueix - 0.004 Bt/m°C, s
opranndeckux cootBercTBeHHO 0.003 1 0.004 B1/M°C;

W, - o0beMHas BlaXXHOCTh MaTepuana, %o.

Bce cymectByromnme crnocoObl OmpesesieHusl TErIONPOBOAHOCTH MOKHO
pazienuTh Ha JBE TPYMNNbL:  CTAal[MAOHAPHOTO  TEIJIOBOTO  peXuMa W
HecTalnoHapHoro. (CralmoHapHble METOJbl SBIAIOTCA HaumOOJiee€ TOYHBIMU,
OCOOEHHO B 00JIaCTH BBICOKHX TEMIIEPATYp.

B nacrosmei nabopatopHoil paboTe st onpeeseHUs] TEeIIONPOBOHOCTH
MAaTEPUAJIOB MPUMEHSETCS 3JIEKTPOHHBIM M3MepuTenb teronpoBogHoctu MUTII-
MI'4, B nanbHeiimeM mTpuOOp, KOTOPHIA TpeIHAa3HAYEH Il OINEepPaTUBHOTO
OTIpEJICICHNUs]  TEIUIOMPOBOAHOCTH, CTPOUTENBHBIX MaTepuajoB B oOpas3lax
METOJIOM HW3MEPEHMS IUIOTHOCTH CTAlMOHAPHOrO TemioBoro mnoroka mo ['OCT
7076-87 1 METOAOM TEILJIOBOTO 30H/1a B 00pa3lax v U3AeIusX.

Huanazon pabouux temmepatyp ot wmuHyc 10°C nmo mmoc 40°C,
OTHOCHUTENIbHAsI BIAXHOCTh Bo3ayxa 10 80% mpu TeMiepatype OKpy:Karouen
cpenbl +35°C u atmocdepHom nasnenuu ot 630 1o 800 mm pr.cT.(84... 106 kI1a).

B coOTBeTCTBUU C MOCTaBJICHHOW B padOTe MEJbI0 HEOOXOAMMO O3HAKO-
MHUTBCSI C METOJAMKON U3MEPEHUS TEIJIONPOBOIHOCTH CTPOUTENBHBIX MATEPUAJIOB,
a TaKXe ONpeIeIUTh BIMSHUE CPEAHEH IJIOTHOCTH, XapakTepa MOPUCTOCTH U

BJIAJKHOCTH MaTcpHrajia Ha €ro TCIijIoIMpOBOAHOCTD.

1 U3y4eHue BJUSAHUSA CPeIHEH MJIOTHOCTH,

MOPUCTOCTHU U BJIAKHOCTH MATCPHAJIA HA €10 TCILVIONMPOBOAHOCTD

1.1 OnpeneseHue cpeaHei MJIOTHOCTH U MOPUCTOCTH
B pabote ucnonb3yercs cepust 00pasioB B KOJIHUECTBE 2-4 MITYK U3 OJTHOTO

Y TOT'0 YK€ CTPOUTEIBLHOIO MaTepHasa, HO C Pa3IM4HON CPEIHEN IIIOTHOCTHIO. [liis



KaXaoro oOpas3na ompeneisieTcss TEeIUIONPOBOAHOCTh M CTPOUTCS Trpaduk
3aBUCUMOCTH A = py Ip W = const.

JIist u3ydeHus BIUSHUS MOPUCTOCTU MOJOMPAIOTCS 00pas3lbl ¢ pa3IuYHON
CpeIHe! MIOTHOCTHIO. {7151 3TOM 1enu IpenBapruTeIbHO H3TOTOBIISIOTCS 00Pa3Ilhl
U3 OJHOTO U TOTO € ChIPhS, HO PA3HBIMU CITOCOOAMU 00pa30BaHUs TOPUCTOCTH.

Omnpenenenre MOPUCTOCTU MPOBOJAT B CIEIYIOUIEH MOCIEI0BATEILHOCTH.
[loAroTOBIIEHHBI MaTepUal M3MEIBYAOT 1O MOPOIIKOOOPA3HOIO COCTOSHUSA
(pa3mep 3epeH menee 0,125 MM) B uyryHHo# unu papdopoBoii cTynke, HACHIAIOT
B CTaKaHYUK JUJIs B3BeIIMBaHUA WU (apPopoBYIO HaIIKy, BBICYIIMBAIOT 0
IIOCTOSTHHOM Macchl. [locne »Toro orBemmBaroT aBe HaBecku Maccod mo 50 r
KaXK1asl.

[Tpubop Jle-llarenbe (puc. 1) 3amoyHSIOT BOAOM JO HUXKHEU OTMETKH,
YPOBEHb BOJIbI OIPEACIIAIOT 10 HUKHEMY MEHUCKY.
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Pucynox 1 - [Ipu6op Jle [llatense

Kaxnyro HaBecky uyepe3 BOpPOHKY MpubOOpa BCHINAIOT HEOOIBITUMU
MOPIUSIMHA JI0 TE€X TOP, MOKA YPOBEHb KUAKOCTH B MPUOOpE, OMPEAeIIeMbIi MO
HIKHEMY MEHHUCKY, HE MOJHUMETCS 10 PUCKH C JefeHueM 20 M1 Win ¢ Apyrum
JIeJISHUEM B TIpejiesiax BEpXHEeU rpalynupoBaHHOM yacTu npudopa.

Jlnst ynanenus my3sIpbKOB BO3ayXa MpUOOp PEKOMEHIYETCsI CJIETKA BCTPSAXHYTh.



OcTatok W3MeNbYeHHOM TpoObl MaTepuana, HE BOIICAUIMH B mpuodop,
B3BEIIMBAIOT ¥ ONPEIENAIOT INIOTHOCTH IIOPOILKA 0, T/cM?, 110 (popMyJie
_m—m,
Pucr = T,
rie m — Macca BhICYIICHHOM HaBECKU MOPOIIKa, T;
m; — Macca ocTaTka, T;
V' — oO0beM BOJIbI, BBITECHEHHON MOPOIIKOM, OIpPEACNsIeMblid 0
IpaJydpOBaHHOMN LIKAJIE, CM>.

Pacxoxaenue Mexay pe3yiabTaTaMH ABYX OIMpeNeiIeHH TUIOTHOCTH HE JOJKHO
obTe Oonee 0,02 r/cm®. B ciaydae GOJBIIMX PACXOMKIEHHMH IPOM3BOAAT TPEThHE
OTIpe/ieNiCHNE U MPUHUMAIOT JJIsl pacdeTa JABa OMMKalIInX 3HaYCHHS.

3a  pe3ynbTaT NOPUHUMAIOT  CpeAHEapU(PMETHUYECKOe 3HayeHHe  JIByX
napaieIbHbIX UCTTBITAHUM.

[TonHbI 00BEM MOp MaTepuasia cepur 00pasioB //; B MPOLEHTAX OMPEALISIOT C

norpemHoctbio 10 0,1 % mo dopmyie

11 = ( Prer ™ Pep )-100

pI/ICT
II€ Pucr — IUJIOTHOCTh U3MEJIBYEHHOIO B MOPOIIOK Marepuania, ONpeieIeHHas
3
IpY MOMONIY MUKHOMETpa uiu npudopa Jle-Illarense, kr/m”.

Pep — CPEIHSAS IUIOTHOCTH MaTepuaa, Kr/m’,

1.2 OnpeneseHue BJIAKHOCTH U TEILIONPOBOAHOCTH
Jns ompeneneHuss BIWSHUS BIQKHOCTU MaTepuaja Ha €ro TEIUIONpPOBOJI-
HOCTb MCTIOJIB3YIOTCSI 00pa3Iiibl OJTHOTO M TOTO K€ MaTepHralia OJIMHAKOBOM CpeHel
IJIOTHOCTH B KOJMYECTBE 2-4 MITYK C pa3InyHON OTHOCUTEIBHOU BIAXKHOCTBIO.
Jns v3ydeHHsl BIMSHHUSL XapakTepa MOPUCTOCTH MaTepuania Ha ero Ter-
JIOTIPOBOTHOCTh HCITOJIB3YIOT OOpasllbl M3 OJHOTO M TOTO KE& MaTepuaia, HO
MOJIyYeHHbIC Pa3IMYHBIMHU CIIocoOamMu mopooOpazoBaHus. Hampumep, sueuctwiid

OCTOH, MOJYYEeHHBIM crmoco0aMHu MEHOOOpa3oBaHUSA U Ta3000pa30BaHMs; Kepa-



MUYECKHUE TETIOM3OJIAIIMOHHBIE MaTEPHAIIbl, MOJyYeHHbBIE CIIOCO0aMHU BHITOpAlO-
X 100aBOK, MIEHOOOPa30BaHMS M Ta3000pa30BaHUs, U JIp.

Tpu cepun oOpasIoB U3 OJHOTO U TOTO K€ MaTepuaia (1mo 2-3 obpasiia) u ¢
OJIMHAKOBOM CPEIHEH MIOTHOCTHIO, HO PA3IMYHOM OTHOCHTEIILHOW BIAKHOCTHIO
UCTIONB3YIOTCSL Il W3YyYEHHWs BIMSHHS BIQXHOCTH Ha TEIIONPOBOTHOCTD
maTtepuana. OTHOCHUTENbHAS BIAKHOCTh MaTepuaja CO37acTCs BBIICPKKOW €ro B
HKCHUKATOPE, B HUKHIOI YaCTh KOTOPOTO HAJTMBAETCS BOJIA.

BnaxxnocTs W B polieHTax BBIYUCIAIOT MO hopmyie
w="4""5 100
ms
re my - Macca o0pasiia 0 CyIIKH, T;
ms - Macca o0pasia nocie CyIukH, T.
Pe3ynbrat Beruncnenus: okpyrisitoT o 0,1%.
Metonuka omnpeneneHus TEIIONpoBogHOCTH Ha npubope WTII-MI'4
U3JI0KeHa B mpui. 1.
JlaHHbBIE, TOJIyYEHHBIE MPU ONPEACICHUU CPEIHEN IIIOTHOCTH, MOPUCTOCTH,
BJIQYKHOCTH U TETIJIONPOBOJIHOCTHU 3aHOCATCS B Ta0. 1.
Tabmuma 1

Pe?;y.HBTaTBI HN3Y4YCHUA BIIUAHHA CTPOCHUA U BJIAKHOCTH TCIIJION3O0JIIIMOHHBIX

MaTCpUuaJIOB HA UX TCILIOIIPOBOJHOCTD

Cpenuss Bnax- | TennonpoBoaHo
NoNe HanmenoBanune peA [Topuc- P o
IJIOTHOCTb, », | HOCTB, | cTb, BT/M °C
n/n Marepuana TOCTb, %o o
KI/M Yo CyX | BIaXH

[Io mnony4eHHBIM JAaHHBIM CTPOUTCS TpapuK 3aBUCUMOCTH TEIUIOIN-
POBOAHOCTH OT CPEHEN INIOTHOCTH, TOPUCTOCTH U BIAXKHOCTH.

Ilony4yeHHBIE SKCIIEPUMEHTAIIBHBIC JAHHBIE AHAIU3UPYIOTCS C LEIbIO0 OLEH-
KU BIIMSHUS CPEIHEW IUIOTHOCTH, MOPUCTOCTH M BIIAJKHOCTH MaTepuaja Ha €ro
TEIUIOM30JIALIMOHHbIE  CBOMCTBA.  OJHOBPEMEHHO  JEJNAOTCS  BBIBOABI H
pPEKOMEHAAMK, HAIIPABJICHHBIE HA U3MEHEHUE CTPYKTYPHBIX ITOKa3aTesIel CBOMCTB

MaTtepualia ¢ IeJblo MOBBIIIeHUS 3QPEKTUBHOCTH €ro TEII03aIIUTHBIX CBOMCTB.



[Tpunoxenue 1

YCTPOHCTBO Y IPHUHITUII PABOTHI IPUBOPA UTII-MI 4

[Tpuniun paboTel mprbopa OCHOBAH Ha U3MEPEHUU Mepenaaa TeMIepaTyphbl
Ha MOBEPXHOCTIX o0pa3la Mpu YCTAHOBJIECHUU CTAIIMOHAPHOTO TEIJIOBOIO MOTOKA
(METo CTaMOHApPHOTO TEIUIOBOIO TOTOKA) WJIM HAa MW3MEPEHUU CKOPOCTH
U3MEHEHUs TeMIEepaTyphl 30HAa (METOJI TEIIOBOTO 30H/A).

1. Ompenenenue ko3(pPHUIMEHTAa TEIIOMPOBOAHOCTH MPOBOMAST COTJIACHO

['OCT 7076-99 na nabopatopHnoit ycranoBke UTII-MI'4 «100» (puc. 1).

Puc. 1 O6muii Bun nmpudopa UTTI-MI'4 «100» u «250»

KoHCTpyKTHBHO npUOOD BBHIMIOJIHEH B BUAE YETHIpEX OJIOKOB (pHC. 2.):
- OJI0Ka AJIEKTPOHHOTO;
- YCTAHOBKH JIsSl HATPEBa;
- TEIJIOBOTO 30H/1A;

- OJI0Ka yrpaBJICHHUS.
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Puc. 2 Koncrpykrusasie 6:10ku npudopa UTIT-MI'4

2. Tlopsimox paOOThl METOJOM W3MEPEHUS IUIOTHOCTU CTAIlMOHAPHOTO
TEIJIOBOTO MOTOKA.

[ToaxTI0YNTh HAarpeBaTEIbHYI0 YCTAHOBKY K OJIOKY YIpaBJICHHUS U HaXaTh
kHonKy «CTAIIMOHAPHBI».

[Toakmr0unTh OJIOK YIIpaBICHUS K CETH TIEPEMEHHOTO TOKA, COSUHUTH €T0 ¢
AJIEKTPOHHBIM OJIOKOM U BKIIFOUUTH MMUTAHHUE MPUOOPA.

BBectn TommmHy OoOpasmia myTeM ITOC/IEeIOBAaTEILHOTO Ha)KaTHsl KHOIIOK
KJIaBUATYPBI AIEKTPOHHOTO OJI0Ka.

Hanpumep: Tommuba oOpasua 25,3 mm. BBoa B mamsTh ocyIliecTBIsE€TCS
MOCJIEA0BATEIBHBIM HAXKATUEM KHOIOK «2» «5» «,» «3» «31I» «hy». IIpu ommbke
BBOJIa HEOOXOIMMO HAXKaTh KHOIIKY «C» (COpOC) U MOBTOPHUTH BBOJI.

KOHTpOJ'IB qucjia 3allruCaHHOro B IaMATb OCYHICCTBIIACTCA HAXaTHUEM



KHOTIOK «YT» «hy.

[Ipy mnoBTOpHOM BBOJE YHCIAa B MaMsiITh paHEE 3alUCAHHOE YHCIIO
aBTOMATHUYECKU CTUPAETCS.

KparkoBpemenHo Haxarb KHONKY «IIYCK», mnpum 3TOoM BKIHOYaeTCs
HarpeBaTellb YCTAHOBKH. BKIIIOUEHHUE HArpeBaTessi HHIUIUPYETCS BHICBEUYMBAHUEM
CUMBOJIA « ~ » B JIEBOM YaCTH MUHJIUKATOPA.

Ecmm mocnne naxxarust kaonku «I1YCK» cuMBOI « ~ » HE BBICBECUMBACTCH,
Heo0xoauMo Ha 5-10 cexyHJ OTKIIIOUUTh MUTAHHUE MPUOOpaA U TOCIe TOBTOPHOTO
BKJIFOUCHHSI BBECTH B MaMATh 3Hau€HUE « h «, BBIMOJIHUB omeparuu 1o 1. 4.2 u
HaxxaTb KHONIKY «ITY CK».

B npanbHeitem mpubop paboTaeT B aBTOMAaTHYECKOM  PEXKHUME,
MEePUOANYECKA BBICBEUMBAS MPOMEXKYTOUHBIE 3HAUEHHUS TEMIIEpaTyphl BEepXHEH
TUJTUTHI.

[To mocTuxeHUU yCTaHOBKOM cTaloHapHOTO coctosinug (uepe3 120...200
MUHYT) aBTOMATHYECKH OTKJIIOYACTCSl HarpeBaTellb YCTAHOBKH, IIOCJIE YEro
npuodOp BHIYUCISIET KOADOUIIMEHT TETUIONPOBOIHOCTH A, UCIIBITYEMOTO 00pa3ia u
BBICBEUMBAET Ha MHJUKaTOpe ero 3HaueHue B B1/(M °C). OnmHoBpemenHo Ha 10
CEKyHJ| BKJIIOUAETCSA TMPEPHIBUCTHIA 3BYKOBOM CHUTHAJ, CBUICTEIBCTBYIOIIMI 00
OKOHYaHUU UCIIBITAHUN.

Yepes 10 cexyH NOJTy4eHHOE 3HaY€HHE KO3(PPUIIMEHTa TEIIONPOBOIHOCTH
aBTOMATHUYECKM 3allMChIBAE€TCs B MaMmsATh NOpubopa U B JajbHEWIeM (110
OTKJIIOUCHMSI TPUOOpa) MOXKET H3BJICKAThCS U3 MaMSTH MOCIEI0BATEIbHBIM
Ha)KaTUEM KHOIOK «UT» « .

[To oxkoHYaHMM HCTIBITAHUN MUTAHUE TPUOOPA OTKIIIOUUTH, HATPEBATEIHLHYIO
YCTAHOBKY OTKPBITh M U3BJI€Ub UCTIBITAHHBIN 00Opasell.

HcnbiTanue mocienyromnero oopasiia MoXeT Mpou3BoauThes uepes 10-15
MHUHYT.

[ToBTOpHOE UCIBITAHUE YK€ MUCHBITAHHOTO 00pa3iia MOXKET MPOU3BOIUTHCS
He paHee yeM yepe3 30 MUHYT.

3. Ilopsinok paboThl B peKUME TEIIOBOIO 30H/A.



[lepen mpoBenaeHWEM H3MEpPEHUN HEOOXOIMMO TOATOTOBHTH MPUOOP K
pabore:

- TOJKJIIOYMUTH 30HA K OJIOKY yrpaBieHus (CM. puc. 1.) U HaXKaTh KHOMKY
«30HJIOBBIy;

- MOAKJIIOYUTH OJIOK YIIPABJICHUS K AJIEKTPOHHOMY OJIOKY (BCTaBUTH IITEKEP
B THE3/I0 pa3beMa JIEKTPOHHOTO OJI0Ka);

- CMasaTh 30H]l TOHKHM CJIOEM TE€XHHYECKOTO Ba3eiauHa (JIUTOJIAa) WU
IJIMIIEpUHA U BCTABUTh €0 B OTBEPCTHE 00pasiia Win U3JIeus;

- TMOJKJIIOYUTH OJOK YNpaBJ€HUS K CETHU MEPEMEHHOr0 TOKa (BCTaBUTH
BUJIKY IIIHYpa NUTaHUs B po3eTKy cetu 220B, 501'n);

- mnepexmoyatesnieM «CETb» na 06iioke ymnpaBiieHHs] BKIIOYUTH MUTAHUE
npubopa, MpyU ATOM Ha HHAUKATOpe MOsBIsSIETCS «(0» ¢ MHUTarolIUM CHUMBOJIOM
«°C», 4TO CBUJETEIBCTBYET O TOTOBHOCTH IMpHOOpa K paboTe U HEOOXOIUMOCTH
BBO/Ia B MTaMATh MPUOOPA UCXOTHBIX JaHHBIX:

Y - 00bEMHAs IOTHOCTh MATEPHANa, KI/M>;

C - ynenpHast TEIII0EMKOCTh MaTepuana, kJx/(xr °C);

o - KO3 PUIMEAT TEII00OMEHA B 30HE KOHTAKTA, CM>/9ac (1Sl TIMIEPHHA a
=3, 630 cm? /gac, 114 BasenanHa, aurona o = 3,050cm?/ gac).

Bectu B mamsth npubopa 3Hauenust v, C u o, JuIsl 4ero 1mocjiae10BaTeIbHO
Ha)KaTh HEOOXOJAMMBIC KHOIIKHU KJIABUATYpbl 0JI0Ka AJIEKTPOHHOTO.
Hanpuwmep: vy = 1026 xr/m*; C = 0,840 xJ[x/(xr °C); o =3,630 cm?/4ac.

3Ha4YeHHUE Y BBOJMUTCS MOCJIEAOBATEIBHBIM HAXKATUEM KHOTIOK «1» «0» «2»
«6» «3ID» «y».

3HaueHue C BBOJUTCS ITOCJICIOBATCIBHBIM Ha)KaTHUEM KHOMOK «0» «,» «8»
«4» «0» «3ID» «Cx.

3HavyeHue (0 BBOJUTCS MOCJIEIOBATENbHBIM HAXATUEM KHOIOK «3» «,» «b6»
«3» «0» «3II» «o» (I ramuepuHa).

Ecnu xakoe nu6o u3 3HaueHu y, C, o B IaMsITh HE BBEJICHO, HA UHIUKATOPE
BbIcBeunBarOTCs  3HaueHus «00» mu6o «000», CBUAETENHCTBYIOIIUE O

HEO0OXOAMMOCTH MPOBEPKHU MPABUIBHOCTH BBOJIA.



[IpoBepka mpaBWILHOCTH BBOAAa WHGOPMAIMKM B TaMaATh mpubopa
MPOU3BOJIUTCS TMOCIEAOBATEIbHBIM HaXaTUEM KHOMOK «UT» «y»; «Ut»y «C»;
«H» «om.

[Ipy NOBTOPHOM BBOJIE YHCJIAa B MaMsATh paHEe 3alKUCAHHOE YHUCIO
aBTOMATHUYECKU CTUPAETCS.

Haxatp kHOmKy «IIYCK». Ilpu sTOM Ha uHOuUKartope ¢ uHTEepBajioM 10
CEKYH/I BEICBEUHMBAETCS TEMIIEpaTypa 30HAa 0 T€X MOop, MoKa He OyAET MOTy4eHO
NOJPSAJ JBa OAMHAKOBBIX 3HAYEHUS TEMIIEPATyphl, TOCIE 3TOTO aBTOMATUYECKU
BKJIIOYAETCSI HAarpeBaTesb 30HAa. BKitoueHne HarpeBaTessi UHIAUIIMPYETCSl CBeue-
HHUEM CHUMBOJIA « ~ » B JICBOM YaCTU UHAMKATOPA.

B nmanpHeiimeM, aBTOMATHYECKHM VYIOPABISIl HArpeBOM 30H/AA, MPUOOp
BBITIOJHSET  3aMephl  MPOMEXKYTOUHBIX  3HAUYEHUH  €ro  TeMIepaTyphl,
KPaTKOBPEMEHHO BBICBEUMBAs X HA UH/IUKATOPE.

[lo oxonuanuu nwukia uzmepeHus: (depes 8-10 MHHYT) aBTOMATHYECKU
OTKJIIOYAeTCsl ~ HarpeBaTelb  30HA, nociue 4ero mnpuodoOp BHIYUCISET
KO3 (PUIIMEHT TEIONPOBOJHOCTH A HCHBITYyeMOro watepuana (oOpasua) u
BBICBEUMBAET Ha MHAMKaTope ero 3Hauenue B Bt/(M °C), ogHoBpeMenHo Ha 10
CEeKyHJI BKIJIIOYAeTCS 3BYKOBOW CHUTHAJ, CBUACTEIbCTBYIOIHNA 00 OKOHYAHHH
VCTIBITAHUU.

Yepes 10 cekyH noJlydeHHOE 3HaU€HHE KO3(PPUIIMEHTa TeIIONPOBOJHOCTH
aBTOMATHUYECKM 3allMChIBAE€TCs B MaMmsATh NOpubopa U B JajbHEWIeM (110
OTKJIIOUCHMSI TPUOOpa) MOXKET H3BJICKAThCS U3 MaMSTH MOCIEI0BATEIbHBIM
Ha)KaTUEM KHOTOK «YUT» « A ».

[To oxOHYaHWM UCTIBITAHUI MTUTAHWE MPUOOPA OTKIIOUUTH, 30H U3BJICUb U3
oOpasla 1 HacyX0 MPOTEPETh BETOIIbIO.

HcnbiTanue mocnenyromero odpasiia MOXKET MPOU3BOIUThCS depe3 10-12
MUHYT.

[ToBTOpHOE UCIBITAHUE YK€ MCIBITAHHOTO 00pa3lia MOXKET MPOU3BOIUTHCS

He paHee yeM yepe3 30 MUHYT.



Iloozomoeka 00pa3u06 K ucnvlmanuio Ha MenaonpPo8oOHOCHb MEMOOOM
CHMAUUOHAPHO20 MENI06020 NOMOKA.

CyIlIHOCTh METOJia 3aKJII0YaeTCs B CO3JaHUM TEIUIOBOTO  IOTOKA,
HAIPaBJICHHOTO TMEPHEHANKYISIPHO K HAWOONBIIMM TpaHSAM IUIOCKOTO oOpasia
ONPEACICHHON TOIIIMHBI, W3MEPEHUM IUIOTHOCTH CTAIMOHAPHOTO TEIJIOBOTO
MIOTOKA 1 TeMIIEpaTyp Ha MPOTUBOIIOIOKHBIX TPaHIX o0paslia.

TeMmneparypa MoOMeIIeHUs, B KOTOPOM MPOBOJATCS HCHBITAHUS, I0JKHA
onITH 20+£2°C.

TennonpoBOJHOCTh  ONPENENAIOT Ha o0paslax, BBICYNICHHBIX 10
IIOCTOSTHHOM Maccel Ipu  temneparype 105 +5°C, ecnm B  HOpMaTHUBHO-
texHudyeckot fokymentauuu (HT/l) Ha Matepuan uinu u3aenne KOHKPETHOTO BUAa
HE yKa3aHa Jipyras Temreparypa.

OO6pasipl CYUTAIOT BBICYIIICHHBIMU JIO IMOCTOSSHHOM MAacChl, €CIU MOTeps UX
MacChl MOCJIE MOBTOPHOI'O BBICYIIMBaHUA B TedeHue (0,5 4acoB HE MPEBBIIIACT
0,1%.

[Tepen ucnbITaHUSAMH OOpasibl HEOOXOIUMO BBIJEpPKaTh HE MeHee 1 dJaca
IIpU TEMIIEpAType MOMEIIEHHUS, B KOTOPOM OyAyT MPOBOAUTHCS UCTIBITAHUS.

TermnonpoBoIHOCT, HEOPTAHUYECKHUX BOJOKHHUCTBIX MaTEPUAIOB U U3EIUN
OTpENEeNSIIOT ¢ yderoM Jaedopmari  oOpaslioB TMPU  yAETBHON Harpyske,
npenycMmotpernHort HT/l Ha martepuan (u34eyiue KOHKPETHOT'O BUJIA).

OO6pa3upl I ONpEeNeICHUs TEIUIONMPOBOIHOCTH H3TOTABIMBAIOT BHJIC
macTuHbl pazmepom B miadHe 100x100mm unu obpasua-aucka auamerpom oT 90
10 100mM, TonmuaOoM OT 15 10 30MM.

OTKIJIOHEHHS pa3MepoB 00PA3IIOB B TUIAHE HE JOJDKHBI TPEBHIIATh = 1MM.
OO6pa3upl MaTepuajioB W u3Aenauil ¢ TtemtonpoBoaHocThio MeHee 0,1 B1/mM°C)
JIOJDKHBI UMETh TOJIIIUHY He 60see 20MM.

Pa3HOTONIIMHHOCTh U OTKIIOHEHHWE OT IUIOCKOCTHOCTH HAMOOJBIINX TPaHeH
oOpa31ia He JOJDKHBI TpeBbIaTh 0,5MMm.

OO6pas3ipl, UMEIOINE PA3HOTONIIMHHOCTh U HEIJIOCKOCTHOCTH Ooiiee 0,5MM,

HUIHQYIOT, a 3aTeM BBICYIIMBAIOT U B3BEILIMBAIOT B COOTBETCTBUH C . 3.



Tonmuny oOpasna H3MEpPSIOT IITAHTEHIIMPKYJIEM C MOTPEHIHOCTHIO HE
oonee 0,IMM B uerblpex yriaax Ha paccrosHud S0MM OT BEpIIMHBI YIJIa H
MOCepe/IMHE KaKI0M CTOPOHBI.

3a TOonmmmMHY OOpa3la MPUHUMAIOT CpelHee apu(PMETHUEeCKOe 3HaYCHHUE
pe3yIbTaTOB BCEX U3MEPEHUIA.

Pa3HOTONIIMHHOCTD ¥ HEMIOCKOCTHOCTH 00pa3ioB omnpeaensoT mo 'OCT

17177.

Iloozomoeka o6pazuoe (uzdeausn) K UCRbIMAHUIO HA MENIONPOEOOHOCHb
Memooom menio6oz2o 30H0a.

Jlist mpoBeeHusI UCIIBITAaHUM B u3/enuu (00pasiie) CBEPJIMTCS OTBEPCTHE
COOTBETCTBYIOIIICE JJIMHE W AWAMETpy 30HAa. Jluamerp OTBEpCTUS HE JIOHKEH
MpeBBIMATH 8,5 MM, TyorHa orBepctus 80 + SMmM.

JIisi HalEeKHOTO TEPMHUYECKOTO KOHTaKTa ¢ MaTepuasioM oOpasiia 30HI
HEOOXOJIMMO CMa3bIBaThb TOHKHUM CJIO€M TEXHMYECKOrOo BaseliMHa (JIMTOJa) WIIU
TJIULEPUHOM.

PaccrosiHue Mexay OTBEpCTUSMH JOJDKHO ObITh He MeHee 150 wmwm,
pacCTosIHUE OT OTBEpPCTHS 10 OMKaWIed mMapauiebHOM OCH TpaHU W3JeNus
JIOJKHO OBITH HE MEeHee 75MM.

Onpenenenue  kodpduireHTa  TEMJIOMPOBOJHOCTA  CTPOUTEIBHBIX
MaTepHajioB B JIA0OPATOPHBIX YCIOBUSX MPOU3BOJUTCA Ha o00pas3nax Kybdax
pasmepom 150x150x150 mm wmmm 200x200x200 MM C COOTBETCTBYIOLIUM
OTBEPCTUEM B IICHTpE.

[Ipen wucnbiTanueMm oOpas3ilbl  BBICPKUBAIOT B  MOMEUIEHUU  TIPU
temneparype 22 + 5°C He menee | yaca. [Ipy ucnbITaHMH OHM ITOMEIIAIOTCS B
MAaCCUBHBIN TEPMOCTAT (SIIIUK U3 IEHOMOJIUCTUPOIIA).

JIns mpoBeaeHrs UCIIBITAHUM MaTepraia npu OTPULATEIBHONM TEMIIEPATyPe
MAacCCUBHBIM TepMOCTaT ¢ o0Opa3loM MaTepuajga UM BCTaBJICHHBIM 30HJIOM
YCTAaHABJIMBAIOT B MOPO3WJIBHOM KaMmMepe U TEePMOCTATUPYIOT MPHU 3aJaHHOU

TEMIIEPATYPE B TEUECHHE 2-3 4ACOB.



