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I{emb pabOTHI: M3YYHTHh PEOJOTHUCCKHUE CBOMCTBA IOJMMEPHBIX MaTepHa-
JIOB Y BJIMSTHUE HA 3TH CBOMCTBA HAIOJHUTEIICH.

BBEJIEHUE

HbH0TOHOBCKHE M HEHBIOTOHOBCKHE KUKOCTH

Bce XKHUIKOCTH MOXHO pa3lieliuTh HAa JBE TPYIIbl: HbIOTOHOBCKHE M
HEHBIOTOHOBCKHE.

HbI0TOHOBCKHE KUIAKOCTH MOJUUHSIIOTCS 3aKOHY HbIOTOHA, 71l HUX BSI3-
KOCTb M SIBJISIETCS IOCTOSTHHOW BEJIMYMHOMN M HE 3aBUCUT OT CKOPOCTH C/IBUTA .

HproTOHOBCKHE JXKUIKOCTH AeHOPMHUPYIOTCS O ACHCTBHEM CaMbIX Ma-
JBIX HArPY30K, U 3Ta JAeQopMaius MOXKET pa3BUBATbC OECKOHEUHO MPH JII0OOM
HaIPSKEHUU CABUTA, TOATOMY ISl HUX YCTaHABJIMBAIOT CBA3b MEXKIY HaIpsiKe-
HHUEM U CKOPOCThIO Aedopmaruu (a He coOCTBEHHO AehopMariueii).

KpuBbie TeueHUsS] HBIOTOHOBCKMX KHUIKOCTEH MPEICTABIAIOT CO00M
npsiMbI€ ¢ YTIIIOBBIM Koadduninentom 1/n (puc. la, kpusas 1).

JIns TakuxX SKUJIKOCTEH yBEIMYEHUE JaBICHUSI B «N» pa3 MPUBOAUT K
YBEJIMYECHHIO B «N» pa3 pacxo] MpHU NpoAaBIMBaHUU Yepe3 Kanuuiip. Bo Bcex
pea’dbHbIX MaTepualiax CyHIeCTBYeT 00JacThb HANpsKEHUH CABUTa, IpU
KOTOpBIX Ipolecc aepopManuvu moauuHsAeTrcs 3akoHy Herorona. J[lns
paciuiaBoB MOJMMEPOB - 3TO 00JACTh OYEHb MAJIbIX HAIpPSOKEHUH CIIBUTa, a
TaK)ke 00J1acTh OOJIBILIMX 3HAYEHUN CKOPOCTU AehOpMAaLIHH.

HeHbIOTOHOBCKHE KUIKOCTH - 3TO JKUJIAKOCTH, BI3KOCTh KOTOPBIX TIPH 3a-
JAHHBIX HArpy3Kax W TEMIIEpaType 3aBUCUT OT CKOPOCTH Jedopmaliiu u ee mpe-
npictopun. OHU UMEIOT HEJIMHEWHBIC KPUBBIE TEUCHUS, UTO 00YCIIOBICHO HU3Me-
HEHHEM BSI3KOCTH.

HeHbIOTOHOBCKHE JKUIKOCTH MOXHO pa3feiIuTh Ha TPU OCHOBHBIE
IPYIIIIbL:

- CTAllMOHAPHBIC HEJMHEWHbICE HEHBIOTOHOBCKHE KUAKOCTU. Jlid HHX
CKOpOCTh JeopMaliui B KaXKIOW TOYKE KPUBOM TEUEHHS MpeACTaBIseT
(GYHKIHIO TOJBKO HAMPSKEHUS CJIBUTA B 3TOU K€ TOUKE;

- HECTAI[MOHAPHBIE HEHBIOTOHOBCKHE KUIAKOCTH. JJI1 HUX BeIW4YMHA
CKOPOCTH CJIBHMIa 3aBUCUT OT BPEMEHU JICHUCTBUS HANPSIKEHUS WIH
MPEIBICTOPUH KUJIKOCTH, TO €CTh OT BPEMEHH BO3/ICUCTBUS;

- BSI3KOyNpyrue >KujakocTd. OHU 00aJat0T CBOMCTBAMHM TBEPABIX U
KUJKUX TeJl U YaCTUYHO BOCCTAHABJIMBAIOT (POPMY TOCIIC CHATHUS HAIIPSIKEHUSI.

CranmonapHble HEHbIOTOHOBCKHME KUJKOCTH OMUCHIBAIOTCS PEOJIOTHYE-
ckuM ypaBHenueM tuna y=Ff(7). K Hum otHOCSATCS:

- OMHTaMOBCKHE TUTACTUYECKUE KUIAKOCTHU, TEUCHUE KOTOPBIX HAUYMHACTCS
JUIIb M0 TOCTHXKEHUH Tpezena TekydecTH (puc.l, kpusas 2). DTo KUAKOCTH C
MPOCTPAHCTBEHHON CTPYKTYpOil (TuIa reseil), KOTOPYH HaJ0 pa3pylIUTh,
YTOOBI KUAKOCTh Hayana Teub. [locie cHATUS HanpsHKeHUs! CTPYKTYpa OOBIYHO
BHOBb BoccTaHaBMBaeTcs. K OMHraMOBCKUM IJIACTUKAM OTHOCSITCSI KPACKU, He-



KOTOPBIE OJIMTOMEPBI C MUHEPAJIBHBIMY HAMOJHUTEISIMA U 1IP.;

- IICEBAOIIACTUYECKHE KUIKOCTH, Y KOTOPBIX BI3KOCTbH ITOHUKAETCS C
pocToM ckopocTu capura (puc.l, kpuBas 3). IlceBaomnaacTUKaMu SBISIOTCS B
OOJBIIMHCTBE  CIIy4aeB  pacTBOPbl  MOJMMEPOB  JIOCTATOYHO  BBICOKOM
KOHLEHTpauuu, Y KOTOPBIX MOSIBISIOTCS CTPYKTYypHbIE 0Opa3oBaHMS.
Pa30aBieHHble pacTBOPBl BEIyT ceOs yalle KaKk HbIOTOHOBCKUE >KHJIKOCTH.
[TonmxkeHne  BA3KOCTU  IICEBAOIUIACTUKOB  OOBSACHSAETCS  YaCTUUHBIM
paspylLIeHUEM CTPYKTYpPBI, @ TAK)KE€ OpUEHTALMEN CTPYKTYPHBIX 00pa3oBaHU B
HAIPABJICHUN TCUCHMSI,

- AWJIATAaHTHBIE JKUAKOCTH, Y KOTOPBIX A(P(PEKTUBHAS BA3KOCTb PACTET C
yBEJIMUYEHUEM CKOpPOCTHU caBura (puc.l, kpusas 4). OHH, KaK U NICEBOIMIACTUKH,
HE MMEIOT Ipejiesia TeKydyecTH. J{uaTaHTHbIE KUJKOCTH Kak Obl 3aryCTEBalOT
IIPU OTIPEAEIECHHBIX HAIIPSDHKEHUAX CABUTA. JTO HEKOTOPBIE JIAKOKPACOYHBIE T10-
KPBITHSA, HEKOTOPBIE TIOJIMMEPHBIE TUIACTU30JIH.

K HecrannoHapHBIM  HEHBIOTOHOBCKHM  JKHIKOCTSIM  OTHOCATCS
TUKCOTPOIIHBIE JKHUJIKOCTH, BS3KOCTh KOTOPBIX IMANAET C TEYEHUEM BPEMEHH.
TukcoTponus - 3TO CBOMCTBO, 3aKJIIOYAIOIIEECS] B CIIOCOOHOCTU MOJMMEPHBIX
CUCTEM 00paTHMO Pa3zKMKAThCSA MPU JOCTATOYHO MHTEHCUBHBIX MEXaHUYECKHUX
BO3JICUCTBUAX M OTBEPAEBATb IIOCJIE IPEKPALEHUS OTUX BO3IECHUCTBUM.
THUKCOTPONIUIO HEIB3s1 OTOXKIECTBIATh CO CTPYKTYPHOM BSI3KOCTBIO, TaK KakK B
IIOCJIEAHEM CJIy4yae BOCCTAaHOBJIEHME CTPYKTYPBI IPOMCXOAUT MIHOBEHHO, a
OpU TUKCOTPONHUU JUIsI 3TOro Tpedyercss HekoTopoe Bpems. llpumepamu
TUKCOTPOIHBIX JKUIAKOCTEH SBJISAIOTCS HEKOTOPBbIE Kpacku Uil IIe4aTu;
PEONEKTUYECKHUE KUAKOCTH XAPAKTEPU3YIOTCS POCTOM BSA3KOCTH C YBEIIMUEHUEM
BPEMEHHM JECHUCTBUS HANPSKEHUS CIBHUIa, TO €CTh NPU CIBUIE€ HMEET MECTO
MOCTETIEHHOE CTPYKTypooOpa3zoBaHue. Bs3koynmpyrue >XKHAKOCTH, HapAIy C
BA3KMM TEUYEHUEM, CIOCOOHBI YaCTUYHO YIPYro BOCCTaHABIMBATh (PopMy.
[IpubnuxkeHHO oOmnuchIBalOTCS Mojeiablo MakcBemna. K HUM  OTHOcCUTCSH
OOJIBIIMHCTBO PACIIaBOB TEPMOIIACTUYHBIX MOJHUMEPOB.

Peosiornueckue cBOMCTBA PacjiaBoB MoJMMEpPOB

[TepepaboTka TEpMOIIIACTOB B U3ACIHS OCYIIECTBISETCS, KaK MPaBUIIO,
U3 pacIuiaBoB, MO3TOMY HEOOXOJMMO 3HATh CBOMCTBA M MOBEJCHUE PACIIABOB
noyimMepoB. PacruraBel moimMepoB BenyT ceOs Kak ynpyroBsizkue tena. Oomas
cymMmapHasi nedopmarius CIBUra ¥ SBISIETCS CYMMOW TpPEX PazIWYHBIX BUJIOB
nedopMarvii: HUIEATbHO YNPYTOW  Jy,, DJIACTUYECKOW )5, U  HeoOpaTUMOi
TJIACTUYECKOU J,7:

Y= Youp ¥ Yo T Y.

NneansHo ynpyras aepopmanus mo 3akoHy ['yka npsiMmo mpomnopimo-

HaJIbHA HAIPSHKEHUIO CBUTA!



ym=1l o,
i€ O - MOJyJIb YIIPYTOCTH CABHIa

UNneanpHo ympyras aedopmanusi HanOOIee OTYCTIMBO IPOSIBISICTCS Y
MOJMMEPOB B CTEKJIOOOpPa3HOM COCTOSIHUHM, KOTJla MX CBOMCTBa OJM3KH K
MEXaHHUYECKUM CBOWCTBAM HU3KOMOJEKYJISIPHBIX TBEpPIbIX Tel. HMaeanbHo
ynpyrasi regopManus ciaeayer 3a MPUIOKEHHBIM HAMPSKEHUEM CO CKOPOCTBIO
3ByKa B cpene. JTa aepopMaius MOJHOCThIO oOpaThma, OHa OOYyCIIOBIIEHA
W3MEHEHHEM BaJICHTHBIX YIJIOB U MEKaTOMHBIX PACCTOSTHU.

B pacmiaBax moaumepoB ujieanbHO yrpyras aedopMaius OTYETIUBO HE
MPOSIBIISICTCS, U IO3TOMY PETUCTPALIUS €€ TPEACTABISACT 3HAUUTEIbHBIE TPY/IHO-
CTH.

PacmiaBel TepMOILJIACTOB MPOSIBISIOT CIIOCOOHOCTh K AJIACTUYECKOM Jie-
dhopMaruu (pacTsKeHHE CTPYH MPU TCUSCHUH, pa30yxaHHUe TTOCJIE BhIX0Ja U3 Ka-
nUJUIsipa u T.1.).

BoNbIIMHCTBO TEPMOIUIACTOB B PACIUIABICHHOM COCTOSIHUU BEAYT CeOst
KaK aHOMaJIbHO BSA3KHE >KUJIKOCTH, HE MOAUMHsIONMecs 3akoHy Hptorona. Jliis
HUX KO3(PPUIIMEHT TMHAMUYECKOUN BSI3KOCTU 1| HE SBJISICTCS MOCTOSTHHOM BeEJU-
YUHOM (KaK JJIs1 HBIOTOHOBCKHUX JKHJIKOCTEH), @ 3aBUCUT OT CKOPOCTH Jiehopma-
WU U JPYTUX (PaKTOpOB.

[Ipu nepepaboTKe MOIMMEPHBIX MaTEPUATIOB HAIMPSKEHUE CIBUTA U CKO-
pocTu nedopManvii B OY€Hb LMIMPOKUX TMpeJesiax MEHSIOTCS, MTOATOMY KPUBBIC
TEYEHUs] CTPOST B JBOWHBIX Jorapudmuueckux koopaunarax lg y = f(lg 7).
THUNUYHBIN BUJI KPUBOW TEUYEHUs pacIulaBa MOJHUMEPA U 3aBUCUMOCTH BA3KOCTH
OT HaIpPsHKEHUSI CIIBUTA TIPEJICTABIICHBI COOTBETCTBEHHO Ha puc.2 (a, 0).

Puc.2. KpI/IBaSI TCUYCHHA pacClliaBa MOJIUMEpPaA a U 3aBUCUMOCTb BA3KOCTHU
OT HAIIPAKCHHUA CABUTA O
Ha puc.2 M0OXHO BbIIETUTH TPU XapaKTEPHBIX ydacTka. B oOmactu Manmbix
3HAYEHUHN HaIpsOKEHU caBura (T<tus) UMEET MECTO HbIOTOHOBCKOE TEYEHHE C
NOCTOSTHHOM HanOOJIbIIEeN HBIOTOHOBCKOWM BSI3KOCTBIO (Mus). 11 3TOro ydactka
CIIPaBEIJIMBO BBIPAKEHNE

t=n-y lgr+lgn.e+ 19y,
Tax kak 19 77,5 nns yuactka | nocrosmen dlg7dlgy=dlgydlg n=n=n=1.

VYrioBo#t k03pGUIMEHT TpsSIMON N HA3BIBACTCS WHIACKCOM TEUEHHUS M Ha



yuactke | paBen eqununne. [lpu 7>17,; (yuacrox |1l) mmMeer MmecTo HBFOTOHOBCKOE
TEUEHHE C HAMMEHBIIIEH HbIOTOHOBCKOM BSA3KOCTBIO, 3/1ECh N TAKXKE PaBEH €lIU-
Huue. [lpu yBenuuenun HanpsbkeHuid caBura Ha ydactke |l pacruiaB momumepa
MPOSABIIAET AHOMAJIBHO-BA3KHE CBOMCTBA. DTO TaK Ha3bIBaeMasi «CTPYKTypHas
BETBb» KpUBOH TeueHHs. DyHKIUIO 77a(7), XapaKTepU3yOIIyI0 HEIMHCHHY IO
CBSI3b  MEXJY HANps)KEHHWEM U  CKOPOCTbIO  CJBUTA, Ha3bIBAIOT
a(ppekTUBHON (KaKyIICHCS, SKBUBAJICHTHOM ) BA3KOCTBIO
7= na(7)7.

Cnabas KpuBU3HA KPUBOU B IBOMHBIX JOTapU(PMUUECKUX KOOPAUHATAX

MO3BOJISIET OMUCATh €€ TaK Ha3bIBAEMbIM CTECTICHHBIM 3aKOHOM:
2=(1/K)y,
rae N - UHAEKC TCUCHHUS,
K - Mepa KOHCHUCTEHIIUH KUIKOCTH.
ITo 3akony HproToHa
na = 2(L/K).

OOpaboTKa IKCIIEPUMEHTAIBHBIX JAHHBIX MO Mya3elIeBCKOMY TEUEHHIO
paciulaBOB  TEPMOIUIACTOB Yepe3 KamWjulsip TMPOU3BOAUTCA IO METOIY
PabunoBuya-Baiicen6epra. Merox ocHOBaH Ha TOM, YTO B YCIOBHUSX
YCTAHOBUBILIETOCSI JJAMUHAPHOTO TEYEHUSI 3aBUCUMOCTh MEXK]Yy HaNpsHKEHUEM
CABUra Ha CTEHKE KAaNMWISIpa 7., U CKOPOCTBIO CIBUTA %, HWHBapUaHTHA
OTHOCHUTEJIBHO IHaMeTpa Kanwuisipa. [Ipeanonaraercs, 4to nmpolecc TeYeHus: He
OCJIOXKHSAETCS JECTPYKLIHEN OJIMMEpPa U TPUCTEHHBIM CKOJIbXeHUEM. /{751 aToro
cJIydasi IpH UCTIOIb30BaHUM CTETIEHHOTO 3aKOHA CIpaBeiiinBa hopmyia

Yomp+ TlO
rie Q - 00bEeMHBIN Pacxo/r;
I - paanyc Kanmwusipa.

OneHka BS3KOCTM pacIiylaBa IOJMMEPOB IO KPHUBBIM TEUYEHUS,
IIOJIy4EHHBIM B pE3yJIbTaTe JKCIIEPUMEHTAa HAa BHUCKO3UMETPE, SBIAECTCS
Tpynoemkoi  mporenypoi. Ilosromy mnpumensitorcs  Oosiee  MpoCThIE
CTaHIAPTU3UPOBAaHHbIE MeETOAbl. OJIHMM H3 OCHOBHBIX METOJAOB SBISETCS
onpezeneHue nokasarens tekydectd paciuiasa (ITTP). [To Hemy HOpMupyrOTCS
BA3KOCTHBIE  CBOMCTBA  pa3jMYHbIX  MapoK  MOJUMEPOB  (JIMTHEBBIX,
AKCTPY3UOHHBIX, JUISl IPECCOBAHUS).

[Tokazarenp TEKydecTH pacIiaBa ONPEACIAIOT KaK Maccy MOJMMEpa B
rpaMMmax, NOpOXOASAUIYK) 4Yepe3 Kamwulsip CTaHJApTHhIX pa3sMepoB IIpU
3aIaHHBIX TEMIIEPATYpPE U AaBieHUU 3a 10 MUHYT.

[ITP nexkoropsix noaumepos (11K, TTA, IIDT® u ap.) 3aBUCHUT OT UX
BJIAJKHOCTH, C MOBBILIEHUEM cozaep:kanus Biaru [ITP Bo3pacraer.

AIIITAPATYPA U METOAUKA SKCIIEPUMEHTA



AnnapaTypa, HCIOJb3YEMbIC MaTCPHUAJIbI

B pabote ucnons3yrores:
- BECHI JIJIs B3BeIIMBaHus ¢ TOUHOCTHIO J10 0,0002 T
- CEKyHJIOMED;
- UNPT-A - 3KCTpY3HOHHBIN IIIACTOMED.
Marepuansr: [19BII, TIOHIIL, T1C, ABC, IIDT®, OA - HeHanOTHEHHBIE U
HaITOJTHCHHBIC.

IloaroroBka o0pa3ioB U YCTAHOBKH K HCIIBITAHUSIM

[Tepen nauanom pabotsl Ha ipubope MMPT-A BHEHUM OCMOTPOM OIIpe-
JIEIUTh UCIPABHOCTH MPUOOpa, HAJEKHOCTh KPEIUICHUS KOHTAaKTHOTO TEPMO-
Metpa. sl IpoBEpKU TeMIepaTypbl IKCTPY3MOHHOW KaMepbl BCTaBUTHb B HEE
KOHTPOJIBHBINA TepMoMeTp. Heobxoanmo 100UThCs, 4TOOBI KOJIeOaHUs TeMIiepa-
Typbl KOHTPOJBHOTO TepMoMeTpa coctaBisui £0,5°C. 3agaHHy0 TeMIiepaTypy
KOHTPOJIBHOTO TEPMOMETpPA BBIBECTM BpPAILLICHUEM PETYJHUPYIOIIEH PYUYKH
KOHTAKTHOTO TEPMOMETPA U BBIAEPKATH MPHU ITOM TeMIleparype He meHee 15
MuH. OOBIYHO TeMIiepaTypa, 3ajaBaeMasi KOHTAaKTHBIM TepMOMeTpoM, Ha 20-
40°C HmxKe TeMmmneparypbl KOHTPOJIBHOIO TEPMOMETpPA, BBEACHHOTO B
AKCTPY3MOHHYIO Kamepy. BuumartenpHo u3yuuth cxemy mnpubdbopa HMHPT-A
(puc.3).

3ananue

1. ByunuTth 3aKOHBI TEUCHUS PACIIIABOB TEPMOIIIACTOB.

2. 3HaTh 0COOCHHOCTH T€UCHUS PACIIIABOB TOJUMEPOB B KaHAJaxX KPYTJIOro
CEUYCHMUS.

3. [Iposectu onpenenennie [ITP u Bsi3kocTu pacruiaBa TepMoracTa.

4. YACHUTH pOJib U 3HAYCHUE M3YUYEHUS 3aKOHOB TEUEHUS PaCIUIaBOB TEp-
MOIUIACTOB JUJIsSI IOHUMAaHUSI TEXHOJIOTUM TOJYYEHUS U3JEIIUA U3 TEPMOILJIACTOB
Ha 000PY/I0BAHUHM NPU UX MEPEPAOOTKE U BIVAHAC Ha TEICHHE HaIlOJIHUTEJIEH.

ST T




Puc. 3. Cxema nmpubopa UNPT-A:
1 - U3OJSIIIMOHHBIN CJIOM; 2 - TPY3bI; 3 - TOPIICHB;
4 - BKCTpY3HOHHAs KaMepa; S5 - KOHTAKTHBIM TEPMOMETD;
6 - xamusIp; 7 - DJIEKTpUUECcKoe peie; 8 - Kopiryc mpuodopa;
9 - HarpeBaTenbHAast CIUPAITH

[IpoBenenre ucnbITaHUM

Bb160op ycnoBuil UCTIBITaHUS POBOJAT B COOTBETCTBUU C MPHUIIOKEHUSIMU
1,2. B »KCTpy3MOHHYIO KaMepy 3arpyaroT (B TeueHue He Oosiee 1 MuH)
oOpa3zell HOpMUPOBAHHOM Macchl (MPUJIOKeHUE 3) U YIJIOTHSIOT ero. B kamepy
BCTaBIIAIOT MOPIIECHb, TOMEIIAIOT HA €ro BTYJIKY J00ABOYHBINA TPy3 U MPOBOJST
IpeIBapUTENbHBI MOJOTpeB oOpa3na (B TeyeHHE HEe MeHee 4 MUH TOJ
naBiueHueM). [[ns mpenoTBpallleHHs BBITEKAaHUS Marepuala € BBICOKOM
TekydecThio (10 1/10 MuH) BO BpeMsi HarpeBa B KalWUISIp CHU3Y BCTaBISIOT
IJIOTHO BXOJSIIYIO Pa3BEPTKY.

[Tocne BelIEp KM MaTepHalia MoJ AaBJICHUEM U3 KalWLIspa BHIHUMAIOT
pa3BepTKy U JAIOT BO3MOXHOCTh MOJIUMEPY BBITEKATh. [Ipn HU3KMX CKOPOCTSIX
TEYEHHUs MaTepualia JOMYyCKaeTcs MPUHYIUTEIbHOE MPOJABIMBAHUE TOPIIHSA,
MOKa HE TIOSIBUTCS] HUTh BBIJIABIIMBAEMOI0 MaTrepuaia 0e3 Mmy3bIphbKOB, a HIKHSIS
KOJIbIIEBas METKa IITOKA IMOPIIHS HEe OyJAeT HaXOAUThCS B Mpenesaax oT S5 10
10 MM Haj BepXHMM KpaeM IWIMHApa. BbimaBnuBaeMylo 4YacTh Marepuaia
OTCEKAIOT W YJAISAIOT. 3aT€M IMOPIIHIO AT BO3MOYKHOCTH OITYCTUTBHCS IOJ
JNEUCTBUEM CHUJIbI TsbKecTH. Korma HIKHSST METKa Ha IITOKE JOCTUTHET
BEPXHETO Kpas LHWIMHAPA, CEKYHIOMEPOM PpETUCTPUPYIOT BpeMS H
OJTHOBPEMEHHO PEXYIIHMM HHCTPYMEHTOM OTCEKAalT BBIIABIMBAEMYI YaCTh
oOpasua u yjamsitoT ee. Yepe3 omnpenesNeHHble WHTEPBalIbl BpPEMEHU
(npunoxkeHne 3) TMOCIEAOBATENbHO OTCEKAIOT OTPE3KU BbIJABIMBAEMOIO
MaTepuaiga B BUAEC NPYTKOB HOpMmupoBaHHOW miuHbI (1-2 cwm). [lpomenypy
MPEKpallaoT, KOrJa BepXHss KOJbIEBas METKAa Ha IITOKE MOPIIHS JOCTUTHET
BEpXHEro kpas uuiauHapa. OTpe3kHd BbIJABIMBAEMOIO Marepuaia, WUMEIOIIUe
y3bIpbKU BO3/yXa, oTOpackiBatoT. [lomyyeHHble TpyTKH (3 LIT.) B3BEUIMBAIOT C
HOPMHUPOBAaHHON TOYHOCTHIO Ha AaHAIMTHYECKUX BECAX.

[TocnenoBarensHO npoBoAsT aBa omnpenenenus [ITP. Pesynprarsl ucmsl-
TaHUs UCIIONB3YIOT i pacuera [ITP, ecinu pacxoxaeHne mo Mmacce MEXIy cpe-
3aHHBIMU 00pa3IiamMu He mpeBbIaeT 5%.

O06paboTka pe3yabTaToB
Pacuer I1TP, 1/10 muH, mpoBoasT 1o dhopmye
IITP(T,F) = (m/t)t,,
rae 7- remnepatypa ucneitanus, K;
F - narpyska, H;
tc - cranmaptHoe Bpems onpenenenus [ITP (600 c);
t - ”HTEepBaAJIBI BPEMEHU MEXIY JIBYMs IIOCJIEI0BATENBHBIMU OTCEUEHUSIMU
OTPE3KOB, C;



M - cpeqHsisi Macca SKCTPYIMPOBAHHOTO 00pasiia 3a Bpems i, T.
3a pe3yJbTaT UCTBITAHUS MPUHUMAIOT CpeHee apudMeTHIeCcKoe 3Hade-
HHUE JAByX wu3MepeHuil. Pacder Bs3koctm pacmaBa mnonumepa mno [ITP,
IIPOBOIUTCS T10 CIACAYIOIICH hopMmyie
Nomn — TIITP / yirp,
IZI€ YITP - CKOPOCTh CIBHUTa, COOTBETCTBYIOWIAS T777p IIPH TEMIIEPATYPE
n3mepenus [1TP.
Cxopocts ciura ¥77p (¢l) paccumThIBaEM IO yPaBHEHHIO
_ AIITP
Ve = w—rgp
IJ€e o - INIOTHOCTh HOJIMMEpa IpH Temieparype usmepenus I1TP, r/cm?;
I - paauyc Kanuuisgpa, M (IPHIIOKEHHUE 2).
Hanpsoxenue casura 7777p (H/M2) paccUnTBIBAIOT O yPaBHEHHIO
o 2F -r |
z-D*(L+vV-r)
rae F - Harpy3ka Ha ucneITyeMbIi TepMmoruiacT, H;
D - nuameTp Hanpasstoiiei rojgoBku nopiis (9,0 Mm), Mm;
L - nmuHa kanusuispa (8 MM),M;
V- BX0oj10Bas morpaska (IIPHIOKECHUE 2).

Odopmienue pe3yJbTaToOB UCTTBITAHUN

[To pe3ynbratam pabOThI 1OKEH OBITH COCTABJICH OTYET, BKJIFOYAIOIIUIA
TEOPETHUYECKYI0 YacTh, pE3yJbTaThl MPOBEACHUS DKCIIEPUMEHTOB  TIO
U3YUYEHUIO PEOJIOTHYECKUX CBOMCTB PACIIaBOB TEPMOILJIACTOB, OOCYXKICHUE
pE3yIbTaTOB pabOThI, BHIBOIBI.

Temsbl st oTyeTa

1. Bs3KOCT®b. Onpenenenue. XapakTepUCTUKH BSI3KOCTH:
XapaAKTEPUCTUYECKON, OTHOCHUTEIBHOW YAEIbHOM, IPUBEICHHOW. EIUHUIIBI
U3MEPEHUSL.

2. OCHOBHBIE BHJABI aHOMAaJUM  BSI3KOCTU. KpuBbie TeueHUsS
AHOMAJIbHO BS3KUX >KHJIKOCTEH.

3. Tekyuectb. Metoanl onpenenenus (Buckozumerpuueckuit - IITP, no
Pamury, Ha miactomerpax Kanasua u ap.). Beibop cnnoco6oB nepepadboTku B
3aBUCUMOCTH OT TEKYy4ECTH.

4. ArperaTHOE COCTOSIHUE TIOJIMMEPOB.

5. ®a30BOE COCTOSIHUE TTOJIMMEPOB.

6. TepMmomexaHwdeckue KpuBbIE aMOP(PHBIX U KPUCTALTUYECKUX



MOJIMMEPOB.
7. OCHOBHBIE TIOHSITHUSI PEOJIOTUH, HANPSIKEHUSI, TehopMauu (BUIbI
nedopManmn).
8. UneanbHoe Temo Makcsesuia.
9. KpuBas TeueHus pacriaBa B 3aBUCUMOCTH OT BSI3KOCTH.
10.Cxema u npunnun padotst UMPT-A.
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[Tpunoxenue 1

CTaHI[apTHble YCJI0BHA OIIPCACIICHUA TCPMOILIACTOB
(TOCT 11645-73)

YcnoBus BHyTpennui nuameTp Temneparypa uc- | Harpyska, H (krc)
onpesene- Kanuuisipa, MM neiTanust, K (°C)
HUS
1 ot 1,160 mo 1,170 463 (190) 21,19(2,160)
2 ot 2,090 no 2,100 423(150) 21,19(2,160)
3 -«- 463 (190) 2,19(0,325)
4 -«&- 463 (190) 21,19(2,160)
5 -«- 463 (190) 98,10(10,00)
6 -«- 463 (190) 211,90(21,600)
7 -«- 473 (200) 49,05 (5,000)
8 -«- 473 (200) 98,10(10,00)
9 -«- 503 (230) 3,19(0,325)
10 -«- 503 (230) 11,77(1,000)
11 - 503 (230) 21,19(2,160)
12 -«&- 503 (230) -37,28(3,800)
13 -«&- 538 (265) 122,62(12,500)
14 -«&- 548 (275) 3,19(0,325)
15 -«&- 553 (280) 21,19(2,160)
16 -«- 463 (190) 49,05 (5,000)
17 -«- 533 (260) 49,05 (5,000)
18 -«- 493 (220) 98,10(10,00)
19 -«- 523(250) 49,05 (5,000)




[Tpunoxenue 2

Pexomennannu no ycinosusam onpeaenenus [ITP u 3HaueHnio KOHCTaHT

Tepmorutact | Ycnosus on- | IlnotHoctes |Bxomoas Temmeparypa
peneneHus nojuMepa, |MornpaBka, V M3MEpPEHHs BXO-
IITP r/mm° JI0BOM ITOITPABKH,
K(O)
[IBII 1,3,4,5,7,18 950-960 5-7
TI9HI 1,3,4,5,7,18 910-930 6-14 493 (220)
IIBA 2
11 3,4,7
I1C 6,8,11,13 1050-1200 3-26 493 (220)
ABC, CHII 8,20 1,5-24 493 (220)
I[TAK 3,11,13 1150-1200
I111 45,6,12,14,19 900-910 6-10
ITA 10,11,12,16 1010-1150 1,2-2 523 (250)
I1K 17,21 1190-1200 2-3 548 (275)
I[ITOD 15 2150-2270
Co 1410-1420 0,5-3,3 473 (200)
I[ICD 2-3 598 (325)
I[IDTD 1380-1400 1,5-2,5 543 (270)
[IBT® 1270-1310 1,5-2,5 518(240)

[Tpunoxenue 3

Macca o0pasiia, 3arpy’>keHHOTO B SKCTPY3UOHHYIO KaMepy, IPOMEKYTKH
BPEMEHH, Yepe3 KOTOPhIE CPE3at0T MPYTKU

IITP, /10 munu Macca obpasna, r [IpoMexxyTKn BpeMEHH, C
10 0,5 4-5 240
ot 0,5 10 1,0 4-5 120
ceeie 1,0 1o 3,5 4-5 60
ot 3,5 no 10 6-8 30
ot 10 10 26,0 6-8 10-15
25,0 6-8 5-15







