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AHHOTALUA

Metoauyeckue yKa3aHUsS PETJIAMEHTHUPYIOT COJAEpKaHUE JabopaTopHOI
paboThl U IpaBuUia oPopMIIeHHS €€ pe3ybTaToB. ColepiKaT METOJAUKU ONpeIeTICHUS
IyOMHBl TMPOHUKAHUS WIJIbI, PACTSDKUMOCTH, TEMIIEpATyp pa3MsIrdyeHuss U
XPYNKOCTH, a TakKe HHTEepBaja IUIACTUYHOCTH TBEPABIX W BI3KUX HEPTIHBIX
outymoB. BxirouaroT B ceOs TeXHUYECKHME TpeOOBaHUS K CTPOUTEIBHBIM,
KPOBEJIbHBIM, U30JIALIMOHHBIM U TIOPOKHBIM HEDTSIHBIM OUTYMaM.

[lpennasnadensl 1t 0oOydYaromuxcsi IO  HAMNpaBICHUIO  TOATOTOBKHU
«CTpoUTENBCTBO», MO NpOGUIt0 «ABTOMOOWIBHBIE JOPOTH» TIPH U3YYCHUU
JUCUUTUTAHBI
«/lopo)kHoe  MarepuagoBEEHUE U TEXHOJOTUS  JOPOXKHO-CTPOUTEIIBHBIX
MaTepUaIoBy.

ABTOpBI: KaHJl. TEXH. HayK, Joll. Kadenpsl «CTpouTenabHble MaTepuaib» A.B.
Kakmrorun, kana. TexH. Hayk, jgoil. kadeapsl «CtpouTenbHble Matepuaib» H.B.
TpuieHko



O EHKA KAYECTBA TBEP/JbIX U BA3KUX HE®TSHbBIX BUTYMOB
1 O0uue cBeaeHusa

Bumymer (om nam. bitumen — cmona) — TpyNma TPUPOAHBIX WU
MCKYCCTBEHHBIX BEIIECTB YEPHOTO WJIM TEMHO-OypOro IBETa, U3MEHSIOIIUX CBOU
CBOICTBAa B 3aBUCHUMOCTH OT Temmeparypbl. Hegmanvie Oumymovt — NPOIYKTHI
nepepaboTKu HEePTH M €€ THKENBIX achadTbTOCMOJIUCTBIX OCTAaTKOB, OOJaIaroIIHe
XapaKTEPHBIMU BSOKYITUMU U TUNIACTUYECKUMH CBOMCTBAMU.

BuTyMBI COCTOST M3 CMECH BBICOKOMOJIEKYJISIPHBIX YTJIEBOJAOPOJIOB, TJIABHBIM
obpazom meTaHoBoro (C,Han+2), Hadrenosoro (CyHz,) u apomaruueckoro (CnHan-g)
PSIOB, U X HEMETaNIMYECKUX MPOU3BOAHBIX (COSAMHEHUI YTIIEBOJIOPOIOB C CEPOH,
KUCTIOPOAOM, a30TOM). COOTHOIIIEHUE MEXITY OCHOBHBIMH TPYIIaMHU YIJIEBOJIOPOIOB
(epynnoeoit cocmag) onpenenser cBodcTBa OWTyMOB. Macna TPUAAIOT UM
MOJIBUYKHOCTb M TEKYUECTh; CMOJIbl — PACTSKUMOCTD U 3JIACTUYHOCTD; acqhanbmenl
U uxX Moaudukanyu (KapoeHvl M Kapoouowvt) — BI3KOCTh U TBEPIOCTb.

[lo cocTtaBy M KOHCHCTEHLMHU MpPH OOBIYHOW M TOBBIIMIEHHBIX TEMIEPaTypax
He(TAHBIE OUTYMBI KIacCU(PUIIMPYIOT HA meepobie (IIACTUYHBIC U XPYTIKUE), 6A3KUE
U scuodKkue (pa3KWKCHHbIE W OCTAaTOYHbIC). BaxkHENIIMMU MOKa3aTeasMU KayecTBa
TBEPJABIX U BSI3KUX OMTYMOB SBIISIOTCS: TNIyOMHA MPOHUKAHUS UTJIBI, PACTKUMOCTB,
TEeMIepaTypa pa3MArdeHUs U TeMIlepaTypa XpPYMKOCTH, METOAMKH OTMpeAeSICHUs
KOTOPBIX paCCMaTPUBAIOTCS B HACTOSILIEH JaO0paTOpHOH padoTe.

[To oGnacTu mpuMeHeHusl TBEP/IbIE U BsI3KUE HEPTAHbIE OUTYMBI pa3/IeIsOT Ha:

— cmpoumenwvuste mapok bH 50/50, BH 70/30, BH 90/10, npumensemsbie s
pa3IMYHBIX BHUJOB CTPOUTENbHBIX paboT (mepen dYepToil uM@pa yKa3bIBaeT
MUHUMAJIbHOE 3HAYCHHE TEMIIEPATypbl pa3MsTrYeHHs, IOCJIe 4YepThl — CpelHee
3HAYEHWE TITyOMHBI TPOHUKAHUS WUTJIBI);

— kpogensnste mapok BHK 40/180, BHK 45/190 (nmponutounsiit) u BHK 90/30
(MOKpOBHBIN), UCHOJB3yEeMble [UIsI TPOMU3BOACTBA PYJIOHHBIX (NlepramMuHa U
pyOeponia) W MaCTUYHBIX KpOBEJIBHBIX MarepuanoB (mepen uepToil nudpa
YKa3bIBaCT CPEJHEE 3HAUEHUE TeMIEepaTypbl pa3MsTUeHHUs], TIOCIE YEePThl — CPEIHEE
3HAYEHHUE TIIyOUHBI MPOHUKAHUS UTJIbI);

— uzonayuonnwvie mapoxk bHU-1V-3, BHU-1V, BHU-V, npumensiemsbie nis
U30JISIIUU TPYOOIIPOBOIOB OT TPYHTOBOM KOPPO3UH;

— odopoycnvte mapox BHJI 40/60, BHJ] 60/90, BHJI 90/130, BHJ 130/200,
BHJI{ 200/300, BH 60/90, BH 90/130, bH 130/200, BH 200/300, ucnoyib3yemsbie B
KaueCTBE BSDKYIIETO MaTephalia TpHU CTPOUTEIBCTBE W PEMOHTE JOPOXKHBIX U
a’pOJAPOMHBIX TOKPBITUN (LUU@PPBI Teped W TOcie YepThl YKa3bIBAIOT MPEeibl
rIyOWHBI TPOHUKaHUS UTIIBI TIpH 25 °C).

OcHOBHbBIE TIOKa3aTeM KayecTBa TBEPABIX M BSI3KUX HE(PTAHBIX OUTYMOB
pUBEACHBI B Tabauie 1. DTU cBOKCTBA ONPEAETSAIOT B COOTBETCTBUU C TPEOOBAHUAMU
TOCYJapCTBEHHBIX CTAaHJAPTOB C WCIOJB30BAaHUEM ammapaTypbl U PEaKTHBOB,
YIOBIICTBOPSIOMIUX ~ TpeOOBaHMSAM  JCHCTBYIOIIEH  HOPMAaTUBHO-TEXHHUYECKOU
JOKYMEHTAIIHH.



Tabmuua 1 — OcHOBHBIE CBOMCTBA TBEPBIX U BA3KUX HEPTAHBIX OUTYMOB

I'my6uHa npoHUKaHUS

PacTsxumocTs, cM,

Temmneparypa, °C

Mapka urisbl, 0,1 MM, pu HE MEHEE, IPU
Ouryma 25°C 0°C, 25°C 0°C pa3MsAr4eHus | XPYHKOCTH
HE MCHEe
Bbumymuol negpmsnvie cmpoumenvuwvie meepovie (I'OCT 6617)
BH 50/50 41-60 - 40 - 50-60 -
BH 70/30 21-40 - 3,0 - 70-80 -
BH 90/10 5-20 - 1,0 - 90-105 -
Bbumymol negpmsnvie kposenvrvie meepovie (I'OCT 9548)
BHK 40/180 160-210 - - - 37-44 -
BHK 45/190 160-220 - - - 40-50 -
BHK 90/30 25-35 - — - 80-95 He BbIme —10
bumymol negpmsnwvie uzonsayuonnvie meepovie (I'OCT 9812)
BHU-IV-3 30-50 15 4,0 - 65-75 -
BHU-IV 25-40 12 3,0 - 75-85 -
BHU-V 20-40 9 2,0 - 90-100 -
bumymol negpmsnvie dopooicubie saskue (IOCT 22245)
BH/JI 40/60 40-60 13 45 - He HKke 51 | He Bhime —12
BHJ1 60/90 61-90 20 55 3,5 He ke 47 | He BoIie —15
BHJI 90/130 91-130 28 65 4.0 He Hwke 43 | He BoIe —17
BHJI 130/200 131-200 35 70 6,0 He ke 40 | He BIme —18
BHJI 200/300 | 201-300 45 — 20 He Hike 35 | He Boime —20
BH 60/90 60-90 10 70 - He HUKe 45 | He BbIme —6
BH 90/130 91-130 15 80 - He Hmke 41 | He Boime —10
BH 130/200 131-200 18 80 — He Hke 38 | He BbIre —12
BH 200/300 201-300 33 - — He Hwke 33 | He Boime —14

2 Onpenesnenne riyOMHbI MPOHUKAHUS UTJIbI

I'ryOuMHy NpOHUKAHMSI WUIJVIbI (MEHETPAIMI0) OIPEICTSAIOT O METOIHKE
['OCT 11501 mo royOuHe mOTpYy>KeHHs UTJIbI IEHETPOMETPA B 00Opaser; OuTyma mnpu
neiictBun Ha Hee Tpy3a 100 T B reuenue 5 ¢ mpu t = 25 °C umm 200 r B Teuenue 60 ¢

npu t =0 °C.

['myOuMHy NpOHUKAaHMS WIJbl BBIPAXKAIOT B E€AUMHUIAX, COOTBETCTBYIOLIUX
aecatbiM joiasM mMuwumMerpa (0,1 mm). OHa XapakrepusyeT @iaskocmb OUTyMa, a
TOYHEE meKyyecnmsb (BEIUYUMHY, OOpaTHYIO BS3KOCTH). [l HEDTAHBIX TOPOKHBIX
OUTYMOB 3TO CBOMCTBO SIBJIIETCSI MAPKUPOBOYHBIM MPU3HAKOM.

Annapamypa u peakmueut.

— NEHETPOMETP C MIJIOHN U JOMOJHUTEIBHBIM IPy30M (PUCYHOK 1);
— Yalllka MeTajuTndecKkast (leHeTparuoHHas);
— OaHs BojsHAS (711 TEPMOCTATUPOBAHUS );

— TCPMOMCTPLI PTYTHBIC CTCKIIAHHBIC,

— KpPUCTaJIN3aTop;

— MaJ09Ka CTCKJISTHHAS,
— CEeKyHJIOMED.




1 — kpemainibepa; 2 — IIyHxKep; 3 — IPUKUMHASI KHOTIKA;
4 — NOTIOMHUTENBHBIN TPYy3; 5 — urna; 6 — CTOJIUK

Pucynok 1 — IleneTrpomerp

Iloozomoexka Kk wucnetmanuto. VicnpiTyeMbli OUTYyM  HarpeBaroT 10
ITOJBUKHOI'O COCTOSIHMS, OCTOPOKHO NEPEMEIINBAs CTEKISTHHOM Nalloukou. Bpewms
HarpeBaHus OuTyMa He JOJKHO npeBbimath 30 MuH, a Temnepatypa 160 °C.

[Tocne aToro 6WTyM Yepe3 CUTO BIIMBAIOT B JBE NICHETPAIIMOHHBIE YAIlIKU C
MJIOCKUM JHOM TaK, 4TOOBI TOBEPXHOCTH OUTyMa OblIa HE O0siee ueM Ha 5 MM HIDKE
BEPXHETO Kpasi YalllKu, ¥ TIIATEIHHO MEPEMEITUBAIOT JI0 TIOJTHOTO yIaJieHUs BO3IyXa.

Yammku ¢ 6utymMoM oxnaxkaaroT Ha Bo3ayxe npu 18-30 °C B teuenue 60-90 mum.
3aTeM WX MOMEMIAIOT B BOASHYIO OaHIO JJII TEPMOCTATUPOBAHUS TPHU 3aJTaHHOU
TeMrneparype ucnsitanus Ha 60-90 muH.

Ilposeoenue ucnvimanusa. lleHeTpallMOHHYIO YallIKy C TE€PMOCTATUPOBAHHBIM
OMTYMOM TIOMEIIAIOT B KPHCTAJIN3AaTOpP, HAINIOJHCHHBIA BOJOW TaK, YTOOBI BBICOTA
KUJKOCTH HaJl MOBEPXHOCThIO OuTyMa Obl1a He MeHee 10 mm. TemmepaTypa Boabl B
COCYyJI€ IOJDKHA COOTBETCTBOBATH TEMIIEPATYPE UCIIBITAHMUS.

Cocyna ycTaHaBIMBAIOT Ha CTOJMK MEHETPOMETPA W TMOABOJAT OCTPHE UTIIBI K
MOBEPXHOCTU OMTYMa Tak, YTOOBI HTJIa CJIETKa Kacaiach ee.

Kpemanbepy mnenerpoMerpa IOBOAST 10 BEpPXHEH IUIOMIAKH IUIyHXKEpa,
HECYIIEeTO WIJTy, YCTAHABIMBAIOT CTPEIKY Ha HYJb WJIM OTMEYAIOT €€ MOJIO0KEeHHUE Ha
mkane. [lociae 3TOro 0JHOBPEMEHHO BKIIIOYAIOT CEKyHAOMEP M HAXHUMAIOT KHOIKY
neHe-



TPOMETpA, JaBas Urie cBOOOJIHO BXOAUTh B UCHBITYEMBIN 00Opa3el B T€YeHHUE S ¢, Mo
MCTEYEHUH KOTOPBIX OTIYCKaroT KHOMKY. Ilociie 3Toro 1oBoadT Kpemaiabepy BHOBb
70 BEpPXHEN IUIOMIAJKM IUIYHXXEpa C HIJIOM M OTMEYAlOT ITOKA3aHWE CTPEJIKHM Ha
LIKAJIE IEHETPOMETPA.

Ornpenenenue MOBTOPSIOT HE MEHEE TPEX Pa3 B PA3IMYHBIX TOUKAX, OTCTOSAIINX
OT KpaeB 4Yalllkl W ApYr oT napyra He MmeHee dyemM Ha 10 mm. Ilocne kaxkmoro
MOTPY>KEHHsI UTJTy BBIHUMAIOT M3 THE3/]a, OTMBIBAIOT €€ PacTBOPUTEIIEM U HACYXO
BBITUPAIOT B HAIIPABJICHUH OCTPHSL.

Oopabomka pe3ynomamoeg. Pe3ylbTaTbl HE MEHEE TpEX OINpPEeAeIICHUN
TJIyOMHBI TPOHUKAHUS UTIIBI 3aHOCIT B TaOyuily 2. 3a pe3ysbTaT UCIBITAaHUS mpu 25
°C mpuHHMAIOT cpenHee apu(MeTHUecKoe 3HAauYeHWE TMOJYUYEHHBIX OMpeeTIeHHH,
OKpYTJICHHOE A0 Iienoro yucia. [Ipu 3ToM pacxokaeHne MexIy HauOOJIbIIUM U
HAaUMEHBIIUM OIpEJCICHUEM HE JIOJDKHO MPEBBINIATh 3HAYECHHM, YKa3aHHBIX B
Tabnuie 3.

Tabnuua 2 — Pe3ynbTaThl onpeeneHus ryOuHbl MPOHUKAHUS UTJIbI

Temmneparypa Homep ['myOuHa npoHuKaHus Urisl (meHerpamnus), 0,1 Mmm
ucnelTanus, °C OIbITa OTtaenbHOE 3HAUEHHUE Cpennee 3HaueHue
1
2
3

Tabnuna 3 — Jlomyckaemble pacX0xACHUS Pe3yJIbTaTOB UCTIBITAHHUMA

['myOvHa MPOHUKAHUS UTIIBI Jlomyckaembie pacX0kKIeHUSI MEXTy HAUOOIbITIM
(nenetpauus) pu 25 °C, 0,1 mm Y HaUMEHbILIUM onpenaeneHueM, 0,1 mm
o 50 2
Cg. 50" 150 4
" 150 " 250 6
" 250 3 % cpenHero apupmMeTUYECKOro 3HaUEHUs

Ecnu  pacxoxaeHuss pe3yiabTaroB ONPEACICHUNM IMPEBBIIAIOT 3HAYECHUS,
yKa3aHHbIe B TaOJuIEe 2, TO HCIBITAaHUS TOBTOPSIOT Ha JPYroM MapajijieiabHO
NOJrOTOBIEHHOM oOpa3ue. Ecinu pasHuma Mexay Tpemsi 3HAYEHUSIMH BHOBB
NPEBBICUT 3HAUYEHHUS, yKa3aHHbIE B TaOIUIE 3, TO UCIIBITAHUE TTOBTOPSIOT.

Ecau ucneiTaHus NOpoOBOIAT NPU APYroMl TemIepaType, TO PAaCXOKICHHUS
MEXy MOJYyYEHHBIMHU pe3yjibTaTaMH MOTYT OTJIMYAThCA OT YKAa3aHHBIX B TaOJHULIEe

3.

3 Onpenesenne TeMnepaTypbl pa3MsAryeHusl MO KOJbIY W MIapy

TemnepaTypy pa3MsaryeHust OUTyMa ONPEACISIIOT 0 METOIUKE
['OCT 11506 na mpubope «Konbiio u Hlapy (Kulll), usmepenuem temriepaTypsl pu
KOTOPOH MIapUK COOCTBEHHBIM BECOM MPOJABUT CIION OMTyMa, 3aJIUTOTO B KOJBIIO, U
KOCHETCSI HUKHEH TUTACTUHKYU TIprbopa.



Temmneparypa pasMmsrdeHus XapakTepu3yeT BEPXHUU TEMIEPATYPHBIA Tpeaes
NpUMEHEHHS OUTyMa (mepmocmourocmn).

Annapamypa u peakmueut.

—npudbop Kulll (pucyHok 2), mnpeacraBisiroudii coOOW  IITATHB,
MO/IICP KUBAIOIINN JBE METALTMYSCKHUE TIACTUHKH, PACCTOSHUE MEXKIY KOTOPBHIMU
25,0-25,4 MM (BepxHsIs TJIaCTUHKA UMEET TPU OTBEPCTHS: J1BA JIJIsl IOMEIIICHUS KOJIell
U TPEThE — JJIsl TEPMOMETPA);

— KOJIBIIA JIATYHHBIC;

— [IApUKHU CTAIbHBIC;

— CTaKaH U3 TEPMOCTOMKOIO CTEKIIa;

— IUIACTHHKA IMOJUPOBAHHAS METAJUIMYECKast UM CTEKIISTHHAS,

— TEPMOMET]P PTYTHBIH;

— CUTO ¢ MeTajutnueckou ceTkout Ne 07;

— HOX JIJIs1 Cpe3aHus OuTyma;

— ropeJika ra3oBas WM TUTMTKA dJICKTpUYecKast;

— cMasKa — CMeCh TajbKa ¢ rimiepuHoM (1:3 mo macce);

— CEeKyHJI0OMED;

— MajoyYKa CTEKJISTHHAS WM METAJTHYECKas /Il IepEeMEeIMBaHus OUTyMa;

— BOJIa TUCTUJIITUPOBAHHAS.

a) — MOJIOKEHUE IIapUKa B HaYaJle UCTIBITAHUS; 0) — TO K€, OCIIe UCTIBITAHUS

Pucynok 2 — IIpudop «Kouabuo u llap»



Iloozomoexka k wucneimanuro. llepen wucnbeiTanueMm oOpaszer; Outyma
OCTOPO’KHO HAarpeBaroT 10 NOABUKHOTO COCTOSIHUSA, IPOLEKUBAIOT YEpPE3 CHUTO U
3aTeM TINATENBHO IIEPEMEIIMBAIOT JI0 TOJHOIO YIAJIEHUS ITy3BIPBKOB BO31yXa.
Temneparypa HarpeBa 6utyma nosmkHa 0biTh He HUKe 120 °C u He Boie 180 °C.

buTyM HanMBarOT C HEKOTOPBHIM M30BITKOM B JIBa KOJIbLIA, TOMEIIEHHbIE HA
IUIACTUHKY, IIOKPBITYI0 CMECBIO TaJbKa C NNIMLIEPUHOM.

[Tocne oxnaxJeHus Kojel ¢ OMTyMOM Ha Bo3ayxe B TedeHue 30 MUH npu
(25£10) °C n30bITOK OMTyMa CPE3al0T HArPETHIM HOKOM BPOBEHB C KpasiMu KOJIEIl.

Ilpogeoenue ucnvimanua. Konblna ¢ OUTYyMOM TIOMEIIAIOT B OTBEPCTHUS
BepxHeil ractunku npubopa Kulll. B cpennee orBepcte BepxHEH MIaCTUHKU
BCTaBIIAIOT TEPMOMETp TaK, YTOOBI HIDKHSISI TOYKA PTYTHOTO pe3epByapa Oblia Ha
OJTHOM YPOBHE C HMXHEH MOBEPXHOCTHIO OMTyMa B Koiblax. [Ipubop momemaror B
CTEKJISTHHBIM CTaKaH, 3alOJIHEHHBIA NUCTUIIMPOBAHHOM WIIM CBEXKEBCKUIISTYEHHOU
BOJIO, Temneparypa KoTopoil (5+1) °C, ypoBeHb BO/BI HaJl IOBEPXHOCTHIO KOJIEL] HE
MeHee 50 MM.

[To ucteyennu 15 muH npuOOp BHIHUMAIOT M3 CTaKaHa, HA KaXKJ0€ KOJIbIO B
LEHTPE MOBEPXHOCTH OMTyMa MOMELIAIOT CTAJbHON HIAPUK, TaKXKEe OXJIAXJACHHBINA B
1o (5+1) °C, nmocine yero omyckarT mpudop oOpaTHO B CTaKaH.

CrakaH ycTaHaBIMBAIOT Ha HarpeBaTesbHBIM mpubop. Temmeparypa BoAbl B
OaHe 1mocJe MepBbIX 3 MUH MOJIOTPeBa JOJKHA OJHUMATHCA €O CKOpocThio (5+0,5)
°C B MUHYTY.

JIns KaXaoro Kojblla M IIapuKa OTMEYAloT TEMIEpaTrypy, MpU KOTOPOM
BBIJIABJIMBAEMbBII MIAPUKOM OUTYM KOCHETCS HWXHEH rmiuacTuHku. CxeMa HCTbITaHu!
MOKa3aHa Ha PUCYHKE 2, pe3yIbTaThl UCTIBITAHUHN 3aHOCAT B TaOHITy 4.

3a OKOHYATENbHBIM pe3yJbTaT MPUHHUMAIOT CpeaHee apudMeTHUecKoe
3HAYEHHUE JBYX MMapalIEIbHbIX ONPEIEICHUN, OKPYIJIEHHOE J0 LEJI0r0 YHACa.

Tabnuua 4 — Pe3ynbTaThl onpeaeneHus TeMIepaTypbl pa3MsrdeHus

Temneparypa pazmsiruenusi, °C

Temneparypa 6uryma | CKOpocTb HarpeBa

10 KOJIb 10 KOJIb cpenHee
B Hayajie onsita, °C BOJ1bl, °C/MUH uy ny pen

Nel No2 3HaUEeHHE

4 OnpenesieHue pacTAKUMOCTH

PactsokuMocTh (IyKTHIBHOCTB) Outyma onpeaenstor no meroguke ['OCT
11505 u3zMepeHueM MakCHUMaJIbHOM JUIMHBI, HA KOTOPYIO MOXET pacTAHyThCsA O€3
paspbiBa OUTYM, 3aMUTBIA B (OpPMY AJI CTaHIAPTHBIX OOPA3IOB — «BOCbMEPOKY,
MOJIOBUHKU KOTOPBIX Pa3/IBUTAIOTCS C MOCTOSHHOM CKOPOCTHIO (5 CM/MUH) mpu 3a-
nanHou temmneparype 25 °C wnm 0 °C.

PacTsKkMMOCTD  XapakTepUsyeT MaacmuyHOCmb W IAACHMUYHOCMb  BA3KUX
OUTYMOB.




Annapamypa u peaxmueut.

— AYKTUJIOMETP (PUCYHOK 3);

— (OpMBI TaTyHHBIC [T OUTyMa — «BOCBMEPKU» (PUCYHOK 4);
— TEPMOMETP PTYTHBIN CTEKIISIHHBIN;

— HOX JIJIs1 cpe3a OuTyma;

— CHUTO ¢ MeTaymu4eckoit ceTkoit Ne 07;

— IJTACTUHKA MOJTMPOBAHHAS METAJUTMYECKAs WM CTCKIISTHHAS;
— cMa3Ka — cMeCh TajbKa ¢ rimiepruaoM (1:3 mo macce).

Ligyegy L Reagedlaiy B gty | pfiepiog [T gtaeogiag: 1og gripngt Jorpag Ugepe | ogia) NeUgee) dpegvd) g ] cheep g U] edyy

/
7 — ¢ 7 /
/x’ / /{' /f i
1 2 3 4 5/
1 — HenmoABMKHAS KapeTKa; 2 — MOJIOBUHKA (POPMBI «BOCBMEPKN»;
3 — obpazer 6utyma; 4 — MoJIBM)KHAs KapeTKa; 5 — TMHEeMKa

Pucynok 3 — lykrusinomerp

oGade °@De

Pucynok 4 — ®@opma 1j1s1 OUTYyMa «BOCbMEPKa»

Iloozomoexka k ucneimanuro. llepen wucnbiTaHueM OWUTYM HarpeBaroT JI0
MOJBM)KHOTO COCTOSIHHS, MPOLEKUBAIOT Yepe3 METAUIMYECKOE CUTO M TUIATEIBHO
NEePEMENIMBAIOT J0 MOJHOTO YJaJeHHUs Iy3bIPhKOB BO3ayxa. TemiepaTypa Harpesa
outyMa noykHa ObITh He Bbiie 160 °C.

[TonupoBaHHYI0 METATMYECKYIO WIIM CTEKISHHYIO IJIACTUHKY M BHYTPEHHHE
OOKOBBIE CTEHKHM BKJIAJbIILIEH «BOCBMEPKI» CMa3bIBalOT. 3aTeM coOuparot popmy Ha
MJIACTUHKE.

Ilpogedenue ucnvimanua. butym HanuBaroT B Tpu (GOPMBbI TOHKOM CTpPYyeEH C
HEKOTOPBIM M30BITKOM U OCTaBJISIIOT OXJIAXKJAThCsl Ha Bo3ayxe B TeueHue 30-40 mun
Py KOMHATHOM TeMmIiepaType, a 3aTeM Cpe3aroT U3JIUIIEK OUTyMa ropsiauM OCTPhIM
HO’KOM BPOBEHb C KpasiMu (POPMBL.
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®opMbl ¢ OWTYyMOM, HE CHHMas C IUIACTHHKH, TIOMEIIAIOT  JJIs
TEPMOCTATUPOBAHUS B BAaHHY TyKTHUJIOMETPA, MPEABAPUTEIIHLHO 3aMIOJTHCHHYIO BOJIOM.
Temmneparypa BOABI JOKHA COOTBETCTBOBATH TEMIIEpaType HCHbITaHWN. BwicoTa
CJIOSI BOJBI HAJT OMTYMOM J0JDKHA OBITh HE MEHee 25 MM.

[To ucreyennu 1 9 GHopmMbl ¢ OMTYMOM BBIHMMAIOT W3 BOJbI, CHUMAIOT C
TUTACTUHKY Y 3aKPETUISIOT B AYKTHJIIOMETPE OJHMM KOHIIOM Ha HEIOABUXHOM YacTH
KapeTKH, a APYTMM — Ha MOABMXKHOU. [Tociie 3Toro oTHUMarT OOKOBBIC YacTu (Gopm,
BKJIFOYAIOT MOTOP AYKTHJIOMETpa M HaOMIOAAIOT 3a pacTsokeHueM ouTyma. CKOpOCTh
PACTSDKEHHS JOJDKHA ObITh 5 CM/MHUH.

Oobpabomka pezynomamog. 3a PacTSHDKUMOCTh OUTyMa NPUHUMAIOT JJIUHY
HUTH OWTyMa B CaHTHMETpaX, OTMEUEHHYIO yKa3aTeJleM B MOMEHT €€ pa3pbIBa.
Pe3ynbraThl HCHOBITAHUN 3aHOCAT B TaOMMLy 5. 3a OKOHYATENBHBIA pE3yJbTaT
NPUHUMAIOT CpeiHee apu(PMEeTUIECKOe 3HAUCHUE TPEX MapaljIeIbHBIX OMPEeICHUH.

IIpu pactsoxkumoctn 10 10,0 cm pesyabrar okpyrisior o 0,1 cm, npu
0o0JbIlIEM 3HAYEHUH PE3YJIbTAT OKPYIJISAIOT J0 LEJNOro Yuca.

Tabnuua 5 — Pe3ynbTaTel onpeaeneHus pacTsxKUMOCTH

Howmep dopmsl «BoceMepkn» | Cpezanee
1 2 3 3HAUYEHUE

Iloka3aresn

Temnepatypa outyma, °C
CKOpoCTh pacTsKeHus OuTyma, cM/MUH
Y mHeHne K MOMEHTY pa3pbiBa, CM

1.5 Onpenenenune TeMneparypbl XpynmKkoCTH

Temneparypy xpynkoctu Oouryma omnpenenstor no meroauke I'OCT 11507
U3MEPEHUEM TEeMIIepaTypbl, TP KOTOPOW MOSBIAIOTCS TPEIIMHBI B TOHKOM CIIO€
OXJIaX/1aeMOro OMTyMa, HAHECEHHOIO Ha CTajJbHYI0 IUIACTUHKY CTAaHJIapTHOIO
npudopa (npubop Ppaaca) npu ee U3rude U pacupsIMICHUHU.

Temneparypa XpyHKOCTH XapakTepU3yeT HWKHHU TeMIEpaTypHBIN Ipenael
MpUMEHEHUs OUTyMma.

Annapamypa u peakmueni:

— anmapat ®@paaca (pUCYHOK 5), B KOTOPBIM BXOJAT: YCTPOMCTBO JIJIsi CTHOAHMS
MJJACTUHKH, COCTOSIIEE U3 JBYX KOHIIEHTPUYECKUX TPYOOK M3 TEIJIOU3OISAIIMOHHOTO
Marepuana, U MPUCIOCOONEHUs i TEpeMElleHUs BHYTPEHHEH TpyOKu
OTHOCHUTEJIbHO BHEIIHEW TPYyOKH; TUIACTUHKH cTanbHble mmHOW (41 £ 0,05) MM,
mupunor (20 = 0,2) mm u tommuuo# (0,15 £ 0,02) mm; nmpoOupka CTEKIsTHHAs
muamerpoM (37 £ 1) Mm, BbicoTOM Okoio 210 MM, B KOTOPYHO BCTaBIISIETCS
u3rubaIiee yCTpPOHCTBO; YCTPOWCTBO JUIS  OXJIAXKICHHS, COCTOsSIIEE U3
HecepebpeHnoro cocyaa [lproapa, cHaOKEHHOTO PE3WHOBOW MPOOKOW C MPOpe3ssMu
IUIsL IPOOMPKH C M3THOAIOIIMM YCTPOMCTBOM JIJIsl OJAYM OXJIAXKIAIOIIEro areHra, u
OTBOJISALLIEN TPYOKH;
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a J
1 — cocyn [proapa, 2 — niuacTuHKa; 3 — IpoOUpKa;
4 — ycTpOMCTBO J1s1 CTUOAHUs IJIACTUHKH;, 5 — TEPMOMETP;
a — HayaJIbHOE TMOJIOKEHUE TUIACTUHKU; O — KOHEYHOE MOJI0KEHUE TIIaCTUHKU

Pucynok 5 — IIpudop ®paaca

— TEPMOMETP PTYTHBIN CTEKJISTHHBIN C JUAMAa30HOM U3MEPEHUS OT MUHYC 35 110
mtoc 30 °C, nenoit nenenus 1 °C u norpemnoctsio £ 0,5 °C;

— YCTPOMCTBO IJisi pacIulaBieHUs] OMTyMa Ha IJIACTUHKE, COCTOSIIEE U3 JIBYX
METAJTHYECKUX TUTUTOK Jt000H ¢opmbl (60%X60 MM), pacmosiOXKEHHBIX APYT Haj
IPYTOM Ha PacCTOSIHUU npuMepHO S0 MM. BepXHsisl INIUTKA TOJIIUHON 5 MM, HUKHSS
- OTpakaTejb TOJIIUHON 1-2 MMm.

— CEKyHIOMED.

— CUTO ¢ MeTayuinyeckor ceTtkor Ne 07;

— IUIMTKa KepaMU4ecKas pa3MepoOM JUISl BBIACPKUBAHUSA IUIACTHUHOK MOCIIE
pacIuiaBieHus: OUTyMa;

— KUIbLIHUHN XJIOPUCTBIN TEXHUYECKUM;

— Todyos He(TSHOW, WIM TOJyOoJl KAaMEHHOYTOJbHBIM, WM KEPOCHH
OCBETUTEIIbHBIN;

— OXJIAKJAIOWIAS CMECH: ATUJIOBBIM TEXHUYECKUU PEr€HEPUPOBAHHBIA CIIAPT
WM ChIPEL WM TEXHUYECKUM U300KTaH C TBEPAOU YIIIEKUCIOTOM; HKUIKUM a30T WIH
KUJKAS] YTIEKHUCIIOTA;

— Bechl JJabopaTtopHbIe 3-TO KjIacca TOYHOCTH;

— JIepKaTenb U1 TOMEIIEHUS TUIACTUHOK B Ma3bl 3aXBaTOB.

Iloozomoexka Kk wucnvimanuam. OOpaszeny OuTyma IpU HAIWYUM BIIaru

00€3BOKMBAIOT OCTOPOXKHBIM HarpeBaHueM 0Oe3 meperpeBa A0 TemmepaTypsl Ha 80-
100 °C
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BBILIE TemIepaTypsl pasmsardeHus, Ho He Hmwke 120 °C m ne Bpime 180 °C mpum
NEpPEMEIINBAHUN CTEKISIHHOM nanoykoid. OOe3BOKEHHBIA M PACIUIABICHHBIA 10
MOJBM)KHOTO COCTOSIHUSL OHMTYM MpPOLIEKHUBAIOT 4YE€pe3 METAIMYECKOE CHUTO U
TIIATEIBbHO NIEPEMELINBAIOT I10 MTOJHBIE YAJEHUS IIY3bIPbKOB BO3AYXa.

JIBe cTanpHble IUIACTUHKHU TINATEIBHO IPOMBIBAIOT TOJIYOJOM WM KEPOCUHOM,
BBICYIIIMBAIOT U B3BEIIMBAIOT C OTrpenrHocThio He Oonee 0,01 T.

Ucnbitanmem Ha wW3ru0 BpYydYHYIO YCTaHABIMBAIOT, B KAaKyl0 CTOPOHY
usrubaetcs cranbHas wiactuaka. Hanocst (0,40 = 0,01) r 6Gutyma Ha BBITYKIIYIO TIPU
U3rube CTOPOHY IJIACTUHKH.

[TnacTuHKy ¢ HaBeckoW OMTyMa KJaJyT Ha BEPXHIOIO IUTUTKY YCTPOMCTBa IS
pacmiaBieHUs OUTyMa M OCTOPOXXHO HAarpeBalOT HIDKHIOK IUTUTKY-OTPaXKaTelb
ra3oBOil TOPENKONW WJIM JPYrMM HCTOYHUKOM TEIUla JO TeX IOp, MOKa OUTYyM He
pacTeyeTcs paBHOMEPHO I10 TOBEPXHOCTH IIIIACTUHKH.

[ImameHeM MIMPUHON OKOJIO 5 MM M JUIMHON 5-10 MM OCTOPOKHO MPOrPEBAIOT
MMOBEPXHOCTh, YNAISAIOT BO3MOXHBIE Iy3bIPbKHA BO34yXa M IMOJYYarOT TJIAJIKOE,
paBHOMEpHOEe TOKphITHE. [IpHu 3TOM ClieryeT nu3beratb MECTHBIX IEeperpeBoB. Bpems
pacIUIaBJICHHS U paciipesiesieHns OuTyma coctaBiser 5-10 MuH.

[TonroroBneHHble IUIACTUHKA C OUTYMOM CABUTAIOT HA IJIaJKYIO IUIOCKYIO
TOPU30HTAIBHO YCTAHOBJIEHHYIO KEPaMUYECKYIO IUIMTKY. 3allUMUIEHHBbIE OT IbLIX
IUTACTUHKUA ¢ OMTYMOM BBIJIEPKUBAIOT MPU KOMHATHOW Temmeparype He meHee 30
MUH.

B 3axBatbel ycTpoicTBa sl crubaHus (MPU PAcCTOSHUM MEXIY Na3aMu
3axBaToB (40,0 £ 0,1 MM) BCTaBJSIOT IJIACTUHKY TaK, YTOObI OUTYMHBIA CIOU OBLI
PAacIIo- JIOKEH HAPYKY.

[Tpu sToM Hajo u3zberath 00pa30BaHUsl TPEUIMH B OMTYMHOM MOKPBITUU MPHU
cru0aHuu MIACTUHKU. ECIu MOKpBITHE TPECHYJO, TO B YCTPOMCTBO IUIsl CrUOaHus
MMOMEIIAIOT TUIACTUHKY C IPYTUM MOKPBITHEM.

ColOuparoT yCTpOHCTBO Il OXJIXISHHUs W cocya Jlproapa 3amoJHSIOT
M300KTaHOM WJIH CIIUPTOM, IPUMEPHO, HA 1/2 BBICOTHI.

Ilposeoenue ucnvimanusa. Y CTpoucTBO Jisi CrMOaHUS TUIACTUHKU BCTaBIISIOT
B CTEKJITHHYIO MPOOUPKY C HEOOIBIITUM KOJTHYECTBOM XJIOPUCTOTO KAJIbIIHS.

TepmomMeTp uiu TepMomapy yCTaHABIMBAIOT TakK, YTOOBI PTYTHBIA pe3epByap
TepMOMETpa WU PabOYMii KOHEI[ TEPMOIAaphl HAXOAWINCh HA YPOBHE CEPEIUHBI
CTAJIBHOM TUIACTUHKH. TemmepaTypa B IpoOUpKe K Hadaly UCIBITAHUS JOHKHA OBITH
He Huxke 15 °C.

Bromar mopnmsiMu  OXJTaXKIAIOIMWNA areHT W TMOHWXKAIOT TeMIepaTypy B
npobupke co ckopocThio 1 °C/MUH, TPU ATOM JOMYCKAaeMble OTKJIOHEHUS HE JTOJKHBI
npesbimath + 1 °C 3a 10 MuH.

CrubaTh MJIACTUHKY HAYMHAIOT TIPU TeMIlepaType, npuMepHo, Ha 10 °C BeIle
OKHJITa€MOM TeMIEPATYPhl XPYIKOCTH.

CrubaroT U pactupsMIISIIOT IJIACTUHKY PaBHOMEPHBIM BPAIICHUEM PYKOSITKU CO
CKOpPOCTBIO OKO0JIO 1 00/Cc cHayasa B OJIHY CTOPOHY /IO JIOCTHXKEHHUS MaKCUMaJIbHOTO
nporuda TUIACTHHKH (TIPY YMEHBIIICHUN PACCTOSIHHS MEXTy Tla3aMu 3axBatoB 10 (36,5
+ 0,1) Mm), a 3aTeM B OOpaTHYIO CTOPOHY JI0 JOCTHXKEHUSI UCXOJHOTO TOJIOKEHUS.
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Bech mporiecc crubanus v pacupsiMiIeHUs IUIACTUHKU JIOHKEH 3aKaHYMBAThCS
3a 20-24 c. Omnepanuio TOBTOPSIOT B Hayajge KaXJAOW MHUHYTHI M OTMEYaroT
TeMIEepaTypy B MOMEHT MOSIBJICHUS TIEPBON TpeluHbl. {15 yTOUHEHMS] MOSIBJICHUS
TPEUIUMHBI JOMYCKaeTCsl KPATKOBPEMEHHO M3BJIEKATh MPOOUPKY C OUTYMOM U3 COCyaa
JIbroapa win upoKoil MpoOUPKH.

B xone ucrnbiTanust yCTpONCTBO 715t CTUOAHMSI HEJIb3sl BHIHUMATh U3 MPOOUPKH.

AHaNOTUYHBIC WCIBITAaHUS TPOBOST C JAPYTroi MJIACTHHKON ¢ OUTYMOM, TIpH
ATOM Cru0aTh IUIACTUHKY HAauYMHAIOT npu Temmepatype Ha 10 °C Bbillie TemnepaTypbl
MOSIBJICHUS TPEIIMHBI HA IEPBOM TIACTUHKE.

Ecnu nonmydeHHbIe 3HAaUCHUST pa3IMYaloTCs HA BEJIWYUHY, IPEBBIMIAIONIYI0 3
°C, TO IPOBOJSAT TPETHE ONPEACIICHHUE.

Bpems ¢ MoMeHTa HaHEeCeHUs OUTYMHOI'O MOKPBITHS O KOHIA UCIIBITAHUS HE
JOJKHO TIPEBBIIATH 4 4.

Oobpabomka pezynbmamog. 3a TeMIIEpaTypy XPYNKOCTH MPUHUMAIOT CPEIHEE
apu(pMETHIECKOE 3HAUCHHUE JIBYX OINPECICHHM, OKPYTJIEHHOE /10 [EJIOr0 YUCa.

JIBa pe3ynbrara onpeneneHus, MoJTy4eHHbIC OJHIUM HCTIOJTHUTEIEM Ha OJJHOM H
TOM e arapare, u mpode outyma (cxooumocms) TPU3HAIOTCS JOCTOBEPHBIMHU (C 95
%-HOI1 TOBEPHUTEITLHOM BEPOSITHOCTHIO), €CITH PACXOKICHUE MEXK Ty HIMHU HE TPEBHIIIACT
3 °C, a momyuYeHHbIC B IBYX Pa3HbIX JlabopaTopusix (6ocnpoussooumocms) — 8°C.

6 Onpenenenne NHTEPBAJIa IVIACTUHYHOCTH

NHuTtepBan miactTuyHOCTH (TEeMIlEpaTypHBIM HMHTEpBal npeBpaieHus) 7,, °C,
OTIPEEIISIIOT JUISl BA3KUX HEQTSHBIX JTOPOKHBIX OUTYMOB KaK Pa3HOCTbh TEMIIEPATYp
pa3MsIr4eHus U XpynKoCTH OUTyma

T =T -T (1)

pasm xp

r1e Tpesn — TEMIIEpATYpa pasmsrdenus, °C;
T, — Temneparypa Xxpynkocty, °C.

WHuTepBan MIacTUYHOCTH XapaKTEpU3yeT CIOCOOHOCTh OWTyMa COXPaHSTh
CBOM BSI3KOIUIACTUYECKUE CBOWCTBA MpPH M3MEHEHHHM TeMIleparypbl. BUTyMBI C
IIMPOKUM HMHTEPBAJIOM IUIACTUYHOCTH 00JagatoT 00Jiee BBICOKOW CTOMKOCTBIO K
00pa30BaHMIO TPEUINH MPU HU3KUX 3UMHUX TeMIepaTypax U yCTOWYMBOCTHIO MPOTHB
CIBMTa IpH MOBBIMICHHBIX JeTHUX. Kpome 3toro, ¢ yBenuueHuem 7, MOBBILIAIOTCS
aJIre3MOHHBIE CBOWCTBA OUTYMOB, YTO OOBSICHSETCS IMOBBIIICHHBIM COJEPKAaHUEM B
HUX apOMAaTHYECKUX COCTMHEHUI U CMOJL.

Takum oOpaszoMm, dem Oomble 7, TEM JIydile KadeCTBO BS3KOTO JOPOKHOTO
OuTymMa ¥ BBIIIE JOPONKHO-IKCIUTyaTaIlMOHHBIE CBOWCTBA ac¢aabToOETOHHOTO
HOKPBITHSL.
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7 KoHTpOJILHBIE BONIPOCHI

1 Ilepeunciure OCHOBHBIE MOKAa3aTeId, MO KOTOPBIM OLEHUBAIOT KayeCTBO
TBEPIBIX U BA3KUX OMTYMOB.

2 U3noxkure METOJAUKY OINpeleieHUs INIyOMHbl MPOHMKAHUS WUIJIbl. BnusHue
IPYIIOBOTO COCTaBa OMTyMa Ha 3TO CBOMCTBO.

4 Onumure MOCIEIOBATENbHOCTh OINpPEAEICHUS PacTsHKUMOCTH — OUTyMa.
Bnusinue macen, cMoin 1 acaibTeHOB Ha 3TO CBOWCTBO.

3 HazoBure Temneparypbl Npu KOTOPBIX ONMPEAEISAIOT MIyOHUHY MPOHUKAHUA
UTJIBI U PACTSYKUMOCTD JJOPOKHBIX, CTPOUTEIBHBIX M KPOBEIBHBIX OUTYMOB.

5 M3noxure METOAUKY OMNpeleieHus] TeMIepaTypbl pa3MsArdeHus: Outyma.
BnusiHue rpymnmnoBoro coctaBa OuTyma Ha 3TO CBOMCTBO.

6 OnumuTe METOAUKY OMpeNeieHUs TEeMIepaTypbl XPYNKOCTH OHWTyMa.
Bnusnue macen, cMoit u ac(haabTEHOB Ha 3TO CBOMCTBO.

7 HTepBan IMIACTUYHOCTU BSI3KMX JOPOXKHBIX OUTYMOB M €ro BIMSHHE Ha
JOPOKHO-CTPOUTEIbHBIE CBOWCTBA OUTYMOB.

8 Pacckaxkute Kak TemIiiepaTypa BIMSET Ha TIIyOMHY NPOHUKAHUS WUIJIBI U
PaCTSKUMOCTb.
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