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OINEHKA KAYECTBA TBEP/JAbIX U BA3SKUX HE®TSAHbBIX BUTYMOB
1 O0mme cBeneHus

Bumymut (om nam. bitumen — cmona) — rpynna NPUPOTHBIX WA UCKYCCTBCH-
HBIX BEIECTB YEPHOTO MIM TEMHO-OypOro I[BeTa, N3MEHSIOIINX CBOM CBOICTBA B 3a-
BHUCHUMOCTH OT Temriepatypbl. Hegpmanwvie oumymst — npoayKThl iepepaboTku HePTH
U €€ TSKENbIX ac(albTOCMOIIUCTBIX OCTAaTKOB, 00JIA/IAl0IINE XAPAKTEPHBIMU BSIKY-
MIMMH U TJIACTUYECKUMH CBOMCTBaMHU.

BUTyMBI COCTOSIT U3 CMECH BBICOKOMOJEKYJISIPHBIX YTIEBOAOPOJIOB, IJIaBHBIM
obpazom metanoBoro (C,Hon+2), HadrenoBoro (CnH,,) u apomatuueckoro (CnHane)
PSA0B, U UX HEMETANIMYECKUX MPOU3BOAHBIX (COEAMHEHUN YTIIEBOJAOPOIOB C CEPOH,
KHUCIIOPOJI0M, a30TOM). COOTHOILIEHUE MEX/1y OCHOBHBIMH T'PYIIIIaMU yTJIEBOIOPOAOB
(epynnoeoit cocmae) onpenensier cBoiictBa OUTYMOB. Macna PUIAIOT UM TIOJBUK-
HOCTh U TEKYYECTb;, CMO/Ibl — PACTSIKUMOCTD M AIACTUYHOCTD; achanbmensl U ux
MoauduKayu (Kapoensl v Kapoouowvl) — BA3KOCTh U TBEPIOCTb.

[To cocTaBy M KOHCHCTEHIIMH TPU OOBIYHON M TOBBIIICHHBIX TeMIIepaTypax
He(TsHBIE OUTYMBI KIIACCU(DHULIMPYIOT Ha meepovle (TUTACTUYHBIE U XPYIIKUE), 8A3KUeE
U HcuOKue (pazKWKEHHbIC U OCTaTOUYHbIE). BaxkHeWmMMu mokaszaTeiasiMu KadyecTBa
TBEPJBIX U BSA3KUX OUTYMOB SIBJISIOTCS: TJIyOMHA MPOHUKAHUS UTJIBI, PACTSKUMOCTD,
TeMIlepaTypa pa3MsrdeHus U TeMIepaTypa XpyrnKoCTH, METOAUKU OMpEIeTICHUsI KO-
TOPBIX PacCMAaTPUBAIOTCS B HACTOSALIEH TJabopaTOopHOM padorTe.

[To o6nacTu nmpuMeHeHus! TBEP/IbIC U BA3KUE HEPTIHBIC OUTYMBI Pa3/IeNAIOT Ha:

— cmpoumenwvuste mapok bH 50/50, BH 70/30, BH 90/10, npumensiemble 1is
pa3IMYHBIX BUJIOB CTPOMUTENBHBIX padoT (mepen yepTod nu@pa yka3blBaeT MUHU-
MaJbHOE 3HAYCHHE TeMIepaTyphl pa3MsATueHUs, MOCIE YepThl — CPEAHEE 3HAYCHHE
IITyOUHBI IPOHUKAHUS UIJIbI);

— kposenvusie mapok bBHK 40/180, BHK 45/190 (nmponutounsiit) 1 BHK 90/30
(TOKpOBHBIH), UCTIOJIb3yEeMbI€ JIJIsI POU3BOJICTBA PYJIOHHBIX (TIepraMuHa u pyoepou-
71a) 1 MaCTHYHBIX KPOBEIBHBIX MaTepuaioB (Tiepe] uepToi mudpa yKa3bIBaeT cpel-
Hee 3HaUeHUE TeMIepaTyphl pa3MsITUeHUs, TTOCIe YepThl — CpeHee 3HaYCHHE TIyOu-
HBI IPOHUKAHUS UTJIBI);

— uzonayuonnvle Mapoxk bHU-1V-3, BHU-IV, BHU-V, npumensembie s
U30JISILIMK TPYOOIIPOBOIOB OT TPYHTOBOM KOPPO3UH;

— oopoxcnvte mapok BHJI 40/60, BHI 60/90, BH/[ 90/130, BH/[ 130/200,
BHJI 200/300, BH 60/90, BH 90/130, BH 130/200, bH 200/300, ucnions3yeMble B Ka-
YeCcTBE BSDKYIIETO MaTepualia MpH CTPOUTEIHCTBE U PEMOHTE JTOPOXKHBIX M a’po-
JAPOMHBIX MOKPBITUH (IMQPBI MEepell U MOCe YePThl YKa3bIBAIOT MPEACIbl NTyOUHBI
npoHuKaHus urisl npu 25 °C).

OCHOBHBIE TOKA3aTeNIM KAYECTBA TBEPABIX U BSI3KUX HE(PTAHBIX OMTYMOB INpH-
BeZieHbl B Tabmuie 1. DTH CBOICTBa ONpenensitoT B COOTBETCTBUU C TPEOOBaHUSMU
rOCyJapCTBEHHBIX CTAHJAPTOB C MCIOJIB30BAHUEM alllapaTypbl U PEaKTUBOB, yIOBIIE-
TBOPSIOLIUX TPEOOBAHUSAM JICHCTBYIOIIEH HOPMATUBHO-TEXHIUUECKOM JOKYMEHTAIUH.



Tabnuna 1 — OcHOBHBIE CBOMCTBA TBEPABIX U BA3KUX HE(PTAHBIX OUTYMOB

['myOuHa mpoOHUKaHUS PactspxkumocTs, oM, Temmepatypa, °C
Mapka uriel, 0,1 MM, npu HE MEHee, IPU ’
outyma o 0°C, o o
25°C He Meree 25°C 0°C pa3MATYeHust | XPYHNKOCTH
Bumymot negpmsinvrie cmpoumenvnvre meepowvie (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 -
Bumymor negpmsinvre kposenvrvre meepowvie (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 BoIme —10
bumymor negpmsnvie uzonsiyuonnvie meepovie (OCT 9812)
BHU-1V-3 30-50 15 4,0 - 65-75 —
BHU-1V 25-40 12 3,0 — 75-85 -
BHU-V 20-40 9 2,0 - 90-100 —
Bumymol negpmsnoie doporcnvie eszkue (IOCT 22245)
BH/ 40/60 40-60 13 45 - He Huxke 51 | He Bbie —12
BHJT 60/90 61-90 20 55 3,5 He Hwke 47 | He BpIme —15
BHJT 90/130 91-130 28 65 4,0 He HuKe 43 | He Boime —17
BH/JI 130/200 131-200 35 70 6,0 He Hike 40 | He BbIme —18
BH/ 200/300 | 201-300 45 — 20 He Hike 35 | He Bbime —20
BH 60/90 60-90 10 70 — He HUxke 45 | He BbIlIe —6
BH 90/130 91-130 15 80 — He Hke 41 | He Boie —10
BH 130/200 131-200 18 80 — He Hike 38 | He BbIe —12
BH 200/300 201-300 33 — — He Hike 33 | He BhIme —14

2 Onpenesienne riryOMHbI IPOHUKAHUS UTJIbI

I'nyOuHy npoHukaHusi UIJbI (IMEHETPALMIO) OIPEACISIIOT MO METOJIUKE
I'OCT 11501 no rnyOuHe mOrpy>KeHHsI UIJIbl IEHETPOMETpa B 0Opaselr Outyma npu
neiictBun Ha Hee rpy3a 100 r B Teuenue 5 ¢ npu t = 25 °C wmm 200 t B Teuenue 60 ¢
npu t =0 °C.

['myOvHy NpOHUKaHUS UTJIbI BRIPAXKAIOT B €AMHMIIAX, COOTBETCTBYIOLIUX J1€CH-
TeIM josisiM MuutrMerpa (0,1 mm). OHa xapakTepu3yeT s13Kkochmb OUTyMma, a TOUHEe
meKyyecms (BEIMYUHY, OOpAaTHYIO BS3KOCTH). {7151 HEPTIHBIX HOPOKHBIX OUTYMOB
3TO CBOWCTBO SIBJIAETCS MAPKUPOBOYHBIM ITPU3HAKOM.

Annapamypa u peaxmueut.

— MIEHETPOMETP C MIJION U JIOIOJHUTEIILHBIM IPy30M (pPUCYHOK 1);
— Yalka MeTauindeckas (MeHeTpaluoHHas );

— OaHst BojstHAsS (J1s1 TEPMOCTAaTUPOBAHUSA);

— TEPMOMETPHI PTYTHBIE CTEKJITHHBIE;

— KpUCTAJUIU3aTOP;

— TaJo4YKa CTeKJISTHHAS;

— CEeKyHI0MED.




1 — xpemainbepa; 2 — IIyHkKep; 3 — IPKUMHAsT KHOTIKA;
4 — NOTIOTHUTENbHBIN TPY3; 5 — Urja; 6 — CTOJIUK

Pucynok 1 — Ilenerpomerp

Iloozomoeka Kk ucnsimanuto. VicnsiTyeMblii OUTYM HarpeBaroT 10 MOJBUXKHO-
r0 COCTOSIHUS, OCTOPOKHO IIEpEMENINBAs CTEKJSIHHOW NaJOuKor. Bpems HarpeBaHus
OouTyma He J0JDKHO mpeBbimaTh 30 MuH, a TemmnepaTtypa 160 °C.

[Tocne sToro OGUTyM uyepe3 CUTO BIMBAIOT B JIBE NMEHETPAIMOHHBIC YAIIKU C
MJIOCKUM JTHOM TaK, YTOOBI MOBEPXHOCTh OUTyMa ObuTa HE 00Jiee YeM Ha 5 MM HIKE
BEPXHETO Kpas YalllkH, U TIIATEJIbHO MEPEMEIINBAIOT JI0 TOJIHOTO YJIaJICHUs BO3yXa.

Yamku ¢ 6uTymMoM oxJiaxaaroT Ha Bozayxe npu 18-30 °C B Teuenue 60-90 muH.
3aTeM uX MOMEMIAIOT B BOJSHYIO OaHIO JJIsl TEPMOCTATUPOBAHUS TPU 33 JaHHOU TEM-
nepatype ucneiTanus Ha 60-90 MuH.

Ilpoeeoenue ucnvimanus. lleHeTpalliOHHYIO YaIlIKy ¢ TEPMOCTAaTUPOBAHHBIM
OMTYyMOM MOMENIAIOT B KPUCTAUIU3ATOP, HAMOJHEHHBIA BOJON Tak, 4TOOBI BHICOTA
KUJKOCTH HaJl TOBEPXHOCThIO OuTyMma Obljia He MeHee 10 mM. Temmeparypa BoAbI B
COCy/JIe TOJKHA COOTBETCTBOBATH TEMIIEPAType UCTIBLITAHUS.

Cocyn ycTaHaBIMBAIOT HA CTOJIMK MEHETPOMETPA U MOABOMASIT OCTPHUE UIJIBI K
MMOBEPXHOCTU OMTyMa Tak, YTOOBI MTJIa CJIETKa Kacaiach ee.

Kpemanbepy nenerpomerpa AOBOIST 10 BEPXHEHN MIIOMIAIKH ILTyHXKEPA, HECY-
HIEro UIJly, YCTAaHABJIMBAIOT CTPEJIKY Ha HYJb WJIM OTMEYAIOT €€ MOJIOKEHHE Ha IIIKa-
ne. [Tocne 3TOro 0IHOBPEMEHHO BKJIIOUAIOT CEKYHJAOMEP U HAKUMAIOT KHOIIKY TEHe-



TPOMETpA, J1aBas Urjie CBOOOIHO BXOJIUTh B UCIIBITYEMBI 00pa3el] B TE€UEHHE 5 ¢, 1O
HCTEUEHUHU KOTOPBIX OTIYCKalOT KHOMKY. [lociie 3Toro noBoadT kpemaiabepy BHOBB
710 BEPXHEH IUIOMIAIKU IUTyH)KEpa C UIVION M OTMEYaloT MOKa3aHUe CTPEJIKU Ha IIKa-
Jie IEHETPOMETpa.

OmnpeneneHue MOBTOPSIOT HE MEHEE TPEX pa3 B Pa3jIMUHBIX TOUYKAX, OTCTOS-
IIMX OT KPaeB YallKHU U ApYr OT Apyra He meHee yeM Ha 10 mwm. [locne kaxnoro mo-
IPY’KEHUS UIIIy BBIHUMAIOT M3 THE3/]a, OTMBIBAIOT €€ PACTBOPUTEIEM U HACYyXO BbI-
THUPAIOT B HAIIPABJIEHUU OCTPHSL.

Oobpabomka pe3ynvmamog. Pe3yibTaTbl HE MEHEE TPEX ONPEACIICHUN IIIy-
OWHBI MPOHUKAHUS UTJIBI 3aHOCSIT B TaOnuIly 2. 3a pe3ynapTaTr ucnbiTanus mpu 25 °C
OPUHUMAIOT CpelHee apu(PMETUYECKOe 3HAUYECHHUE IMOIYUYEHHBIX OIpEICICHUMH,
OKpYIJIEHHOE 10 Lenoro uucia. [Ipu 3ToM pacxokaeHue Mexay HauOOoJIbIIUM U
HAaMMEHBIIUM OIpEACIICHUEM HE JIOJDKHO MPEBBIIATh 3HAUCHUH, YKa3aHHbBIX B Ta0-
nuie 3.

Tabnuna 2 — Pe3ynbTatel onpeaeeHus riIyOuHbl MPOHUKAHUS UTJIbI

Temmeparypa Howmep ['ny6una npoHukanus uribl (neserparws), 0,1 Mm
ucreitTanus, °C OIIBITA OTaenbpHOE 3HAYEHUE Cpennee 3HaueHUE
1
2
3

Tabnuma 3 — Jlomyckaembie pacX0oxXACHHUS pe3yJIbTaTOB UCIIBITAHHMA

I'myOvHa MPOHUKAHUS UTIIBI Jlomyckaembie pacXosKICHUS MKy HAHOOIbIITUM
(menetparus) ripu 25 °C, 0,1 mm Y HaMMEHbIIUM onpezenenueM, 0,1 MM
o 50 2
Cg. 50" 150 4
" 150 " 250 6
" 250 3 % cpeanero apupMeTHUECKOr0 3HAYECHHUs

Ecnm pacxoxneHus: pe3yJIbTaTOB ONPEACIICHUIN TPEBBIMIAIOT 3HAYCHHUS, yKa-
3aHHbIEC B TAOJIUIE 2, TO UCTIBITAHUS MOBTOPSIOT HA JIPYTrOM MapaieIbHO MOATOTOB-
JaeHHoM obOpasie. Ecnu pa3Huiia Mexxay TpeMs 3Ha4eHHsIMH BHOBb NMPEBBICUT 3HaYe-
HUS, YKa3aHHbIE B TaOIuIle 3, TO UCTIBITAHUE TIOBTOPSIOT.

Ecnu ucnibiTanus NpoBOIAT IPU APYTOM TEMIIEPATYPE, TO PACXOKACHUSI MEXK-
Ay TOJTy4YE€HHBIMH PE3yJIbTaTaMU MOTYT OTJIMYAThCS OT YKa3aHHbBIX B Tabnuiie 3.

3 OnpeneseHne TeMIepaTypbl pa3MAr4eHus Mo KoJbiy U APy

TemnepaTypy pasMsryeHuss OMTYMa  ONpEACISIIOT MO  METOJIUKE
['OCT 11506 na npubope «Komsio u lapy» (Kulll), uamepennem temiepatrypsl mpu
KOTOPOM IIapuK COOCTBEHHBIM BECOM MPOJABUT CION OMTyMa, 3aJIUTOTO B KOJBIIO, U
KOCHETCSI HIKHEH ITAaCTUHKY Mprudopa.



TemnepaTypa pa3MmsrueHus XapakTepusyeT BEpXHUU TeMIepaTypHbId Ipenesn
PUMEHEHUS OUTYMa (mepmocmoikocms).

Annapamypa u peaxmueut.

— npubop Kulll (prcyHok 2), npeacTaBIsIONINA COOOH IITATUB, IMOAACPKUBA-
IOIIMH JIB€ METAJUTMYECKUE TIACTUHKH, PACCTOSIHUE MEXKIy KoTopbiMu 25,0-25,4 MM
(BEepXHSISI TUTACTUHKA UMEET TPH OTBEPCTHS: JBA ISl TIOMEIICHUS KOJICIl U TPEThEe —
IS TEPMOMETPA);

— KOJIbIIA JIATYHHEIE;

— MIAPUKU CTATHHBIC;

— CTAKaH U3 TEPMOCTOUKOTO CTEKIIA,;

— IJJACTUHKA MTOJIMPOBAHHAS METAJUTMYECKas WM CTCKIISTHHAS;

— TEPMOMETP PTYTHBIN;

— CHUTO ¢ MeTaimnyeckon ceTkoi Ne 07;

— HOX JIJISl Cpe3aHusi OUTyMma,

— ropeJjika ra3oBas Wi TUIMTKA JJIEKTpUuecKas,

— cMa3Ka — CMeCh Tayibka ¢ rumepuHoM (1:3 o macce);

— CEKyH0MED;

— MaJoyKa CTeKJISTHHAS WIM MEeTAJTMYecKas Ui epeMelInBanus OuTyma;

— BOJIa TUCTHIJTUPOBAHHAS.

a) — TIOJIOKCHHE TIapUKa B HaYajle UCTIBITAHUS, 0) — TO K€, ITOCJIC UCTIHITAHUS

Pucynok 2 — IIpu6op «Koabuo u Hlap»



Iloozomoexka k ucneimanuro. llepen vcnbpiTanueM odpasel] OUuTymMa OCTOPOXK-
HO HarpeBaroT 10 MOJABUKHOTO COCTOSIHUS, MPOLEKUBAIOT Ye€pe3 CUTO U 3aTe€M TIIa-
TEJIBHO TEPEMEIIUBAIOT JO MOJHOTO yJajeHusl My3bIPphbKOB BO3ayxa. Temmeparypa
HarpeBa Outyma jaospkHa ObITh He Hrke 120 °C u ne Boime 180 °C.

butyM HanMBarOT ¢ HEKOTOPHIM H30BITKOM B JBa KOJIbIIA, TOMEIIEHHbIE Ha
IJIACTUHKY, MOKPBITYI0 CMECBIO TaJbKa C MIHLIEPUHOM.

[Tocne oxnaxkaeHus: kozien ¢ OMTyMOM Ha Bo3ayxe B TeueHue 30 MHH mpu
(25%£10) °C u30bITOK OMTYMa Cpe3at0T HarpeThiM HOKOM BPOBEHB C KpasMu KOJIEIl.

Ilpoeedenue ucnvimanusa. Konbiia ¢ OUTyMOM MOMEIIAIOT B OTBEPCTUS BEPX-
Hel ruiactuHku npubopa Kulll. B cpeanee oTBepcTre BepxXHEH MIIACTUHKHU BCTABIIS-
0T TEPMOMETP TakK, YTOObI HIKHSISA TOUKA PTYTHOTO pe3epByapa OblIa Ha OJHOM
YPOBHE C HWXHEH MOBEPXHOCTHIO OMTyMa B Kojblax. [Ipubop momemaroT B CTEK-
JISHHBIN CTaKaH, 3all0JIHEHHbBIN JUCTUIUIMPOBAHHOW WJIM CBEXEBCKUIITUEHHOU BOJOM,
TeMriepatypa kotopoit (5+1) °C, ypoBeHb BOABI Ha/l TOBEPXHOCTHIO KOJIEI] HE MEHEe
50 MM.

[To ucreyenun 15 muH npubOOp BHIHUMAIOT M3 CTaKaHa, HA KAXKJ0€ KOJBIO B
[IEHTPE MOBEPXHOCTH OMTyMa MOMEIIAIOT CTAJILHOM IIapUK, TAKXKE OXJIAXKICHHBIA B
10 (5£1) °C, nmocie 4ero ommyckaroT IpuOop 0OpaTHO B CTaKaH.

CrakaH ycTaHaBJIMBAIOT HA HAarpeBaTeNIbHbINA MpubOop. TemmnepaTypa BOJABI B
O0aHe mocje MepBbIX 3 MUH TOJOTpeBa JOJDKHA MOJHUMATHCS CO CKOPOCTBHIO
(5+0,5) °C B MuHyTY.

I Ka)Xaoro KOJbLa M IIapUKa OTMEYAIOT TEMIEPATypy, MPU KOTOPOMl BbI-
JABJIMBAEMbIN MIAPUKOM OUTYM KOCHETCS HIDKHEH IMiiacTUHKUA. CxeMa HMCHbITaHuN
MoKa3aHa Ha PUCYHKE 2, pe3yIbTaThl HCTIBITAHUN 3aHOCAT B TaOmHIy 4.

3a OKOHYATENIbHBIM pe3yJbTaT MPUHUMAIOT cpeAaHee apu(MeTHUYecKoe 3Haye-
HHE JBYX NapaJUIEIbHbIX ONPEAEICHNUM, OKPYTJIEHHOE 0 LEJIOr0 YKcia.

Tabnuia 4 — Pe3ynbTathl onpeeieHnst TeMIepaTypbl pa3MardeHus

Temneparypa paszmsryenus, °C

Temneparypa 6utyma | CKOpOCTh HarpeBa

110 KOJIb 10 KOJIb cpenHee
B Hayaje onsiTa, °C BObI, °C/MUH Ly ny pen

Nel No2 3HaUEHHUE

4 OnpenesieHue pacTAKUMOCTH

PacTs:kuMocTh (IYKTHWIBHOCTB) OUTYMa  ONPENENSIOT 10  METOJUKE
I'OCT 11505 n3mepeHreM MakCUMalIbHOM JUIMHBI, HA KOTOPYIO MOKET PACTSIHYThCS
0e3 pa3pbiBa OUTYM, 3UTHIA B (POPMY JJIsi CTAHAAPTHBIX 00Pa3ILOB — «BOCbMEPOKY,
MOJIOBUHKU KOTOPBIX Pa3IBUTalOTCs C MOCTOSHHOM CKOPOCTHIO (5 cM/MHH) mpu 3a-
nausoit Temmneparype 25 °C wmm 0 °C.

PacTsKUMOCTh XapaKkTepU3yeT niacmuyHoOCmy W 3AACMUYHOCHb BSI3KUX OU-
TYMOB.




Annapamypa u peaxkmueut.

— OYKTHJIOMETp (PUCYHOK 3);

— (hOpMBI JIATYHHBIC JIJIS1 OUTyMa — «BOCBMEPKU» (PHCYHOK 4);
— TEPMOMETP PTYTHBIN CTEKIISTHHBIN;

— HOX I cpe3a OuTyma,

— CHUTO ¢ MeTtaimmyeckon cetkor Ne 07;

— MJJACTUHKA MOJIMPOBAHHAS METAITMYECKAS UJIN CTCKIITHHAS;
— cMa3Ka — CMeCh TajibKa ¢ riumepuHoM (1:3 mo macce).

Lagsezeiny L gepieg=y | pepsiey | pgegeg e gegeg: Lag ipsgt Jogrip i | g oge] ogon) g iharap g U] =)

x*/ _.!/ z‘/ f/f )’/
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1 — HemoBUWKHAS KapeTKa; 2 — MOJIOBUHKA (POPMBI «BOCBMEPKH;
3 — oOpazen Outyma; 4 — MOJBIKHAS KapeTKa; 5 — JIMHEHKa

Pucynok 3 — lykrusinomerp

oG o)e

Pucynok 4 — ®@opma 17151 OuTymMa «BOCbMepPKa»

Iloozomoexka k ucneimanuio. llepen ucnbpiTaHeM OWTYM HarpeBaroT JIO ITO-
JBMYKHOTO COCTOSIHHS, TIPOIICKHUBAIOT Yepe3 METAUIMYECKOe CHTO W TIIATEIBHO Tie-
PEMEITNBAIOT JI0 TIOJHOTO yAaJIeHUs My3bIPHKOB BO3MyXa. Temmneparypa HarpeBa Ou-
Tyma J0bkHa ObITh He Bhimie 160 °C.

[TonmrpoBaHHYI0 METATUTMYECKYIO WU CTEKJISHHYIO TUIACTUHKY M BHYTPCHHHE
OOKOBBIC CTCHKHU BKJIAJBIIIEH «BOCBMEPKI» CMa3bIBAIOT. 3aTeM coOuparoT popMy Ha
MJIACTUHKE.

Ilposeoenue ucnvimanusa. butym HanuBaioT B Tpu POpMbI TOHKOH CTpyeH ¢
HEKOTOPBIM M30BITKOM M OCTaBIIAIOT OXJIAXIAThCA HAa Bo3ayXxe B TeueHue 30-40 Mun
Ipy KOMHATHOM TeMIlepaType, a 3aTeM Cpe3aloT U3JIUIIEK OUTyMa ropsiauM OCTPBIM
HO>KOM BPOBEHbB C KpasiMu (hOPMBI.
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®opMbI ¢ OUTYMOM, HE CHHMAs C IUIACTUHKH, IOMEIIAIOT JUISI TEPMOCTATHPO-
BaHUS B BaHHY JYKTHJIOMETpa, MPEABAPUTEIIEHO 3aIl0JIHCHHYIO BojoH. Temiepartypa
BOJBI JIOJDKHA COOTBETCTBOBATh TEMIIEPAType MCIBITaHUN. BhIcoTa Cllosi BOABI Hal
OUTYMOM JI0JI’KHA OBITh HE MEHEE 25 MM.

[To ucreuennu 1 94 opmMbl ¢ OUTYMOM BBIHMMAIOT W3 BOJBI, CHUMAIOT C ILJIa-
CTUHKH W 3aKPEIUIAIOT B TyKTUJIOMETPE OJHUM KOHIIOM Ha HETOJIBIKHOW YacTH Ka-
pETKH, a IPYyruM — Ha MOABIWKHOM. [locie 3Toro oTHuMarOT 60KOBBIC YacTu (Gopwm,
BKJTFOYAIOT MOTOP AYKTHJIOMETpa W HAOIOMAIOT 3a pacTsikeHueM outyma. CKOpOCTh
pacTsHKEHUS JOJKHA OBITh 5 CM/MUH.

Oopadoomka pe3ynbmamog. 3a pacTsHKUMOCTb OMTyMa MPUHUMAIOT JJIMHY HU-
T OUTyMa B CAHTUMETpaX, OTMEUEHHYIO yKa3aTelieM B MOMEHT €€ pa3pbiBa. Pe3yib-
TaThl UCHBITAHUM 3aHOCAT B TaOJHUIly 5. 3a OKOHYATENbHBIN Pe3yJbTaT MPUHUMAIOT
cpenHee apupMeTUYECKOE 3HAUCHUE TPEX MapalieIbHBIX ONPe/IeICHUM.

[Tpu pactspxkumoctu no 10,0 cM pesynbrat okpyrisitor a0 0,1 cm, mpu 607b-
[IEM 3HAYEHUU PE3YIbTAT OKPYIJISIIOT JI0 LEJI0T0 YHCIIA.

Tabnuna 5 — Pe3ynbrathl onpejenenus pacTs>KUMOCTH

Howmep dopmbl «BoceMepkn» | CpemHee
1 2 3 3HAUEHUE

Ilokazarennb

Temnepatypa outyma, °C
CKOpoCTh pacTsbKeHus: OuTymMa, CM/MUH
VY 1iMHeHne K MOMEHTY pa3pbiBa, CM

1.5 Onpenenenne TeMnepaTypbl XpynkocTH

Temnepatrypy xpynkoctu Outryma ompenenstor no meronuke ['OCT 11507
U3MEPEHUEM TEMIIEPATypbl, PU KOTOPOW MOSBISIOTCS TPELIUMHBI B TOHKOM CIIOE
oXJakJaeMoro OUTymMa, HAHECEHHOTO Ha CTAJbHYIO IJIACTMHKY CTaHJApTHOTO IMpH-
oopa (mpudop Ppaaca) rpu ee U3rude u pacIpsIMICHUH.

Temneparypa XpyHKOCTH XapakKTepU3yeT HWKHHUM TeMIlEpaTypHbIM Ipenell
MpUMEHEHUs OUuTyMma.

Annapamypa u peakmuagbol:

— anmapat ®Ppaaca (pUCYHOK 5), B KOTOPBIA BXOMST: YCTPOMCTBO I CTUOAHUS
TUTACTUHKH, COCTOSINEE U3 JIBYX KOHIICHTPUYECKUX TPYOOK U3 TETLIOM3OJSIIUOHHOTO
MaTepuana, ¥ IPUCIIOCOOICHHUs ISl IEpEeMEIeHUS] BHYTPEHHEH TPYOKH OTHOCHUTEh-
HO BHEIIHEH TPYOKH; MIACTUHKH cTajbHble amuHou (41 + 0,05) mm, mupunoi (20 +
0,2) MM u tommuuou (0,15 + 0,02) mm; pobupka crekiasHHasS quameTpom (37 + 1)
MM, BBICOTOM OKOJo 210 MM, B KOTOpPYIO BCTaBJISETCA H3rHOaroiiee yCTpOMCTBO;
YCTPOMCTBO AJISl OXJIAXKACHUS, COCTOsIIEe U3 HecepeOpeHoro cocyna Jlproapa, cHad-
’KEHHOT'O PE3NHOBON MPOOKOU ¢ Mpope3sMu AJis MPOOUPKH C M3TUOAIOUIUM YCTPOK-
CTBOM JUISI [TOIAYH OXJIAXKAAIOIIETO areHTa, ¥ OTBOASILIEH TPyOKH;
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1 — cocyn proapa, 2 — rmiiacTuHKa; 3 — IpoOupKa;
4 — yCcTpOMCTBO J1s1 CrU0aHus IJIACTUHKU; 5 — TEPMOMETP;
a — HA4aJIbHOE MOJIOXKEHUE TUIACTUHKU; O — KOHEYHOE TOJI0KEHHUE IITACTUHKU

Pucynok 5 — IIpudop ®@paaca

— TEPMOMETP PTYTHBIN CTEKJISIHHBIN C IMANa30HOM U3MEpPEHUst OT MUHYC 35 110
witoc 30 °C, nenoit nenenus 1 °C u norpemHoctsio £ 0,5 °C;

— YCTPOWCTBO JUIsl pacIliaBlieHUss OUTyMa Ha IJIACTUHKE, COCTOSIIEEe U3 JIBYX
METaJUIMYECKUX MIMTOK Jt000# hopmbl (60X60 MM), pacrioyIOKEHHBIX IPYT HaJ APY-
rOM Ha pacCTOSIHUU npuMepHO 50 MM. BepXHss mIMTKA TOMIMHON 5 MM, HWKHSSA -
OTpaXkaTeJlb TOJIIUHON 1-2 MMm.

— CEKyHAOMED.

— CHTO ¢ MeTaymnueckoi cetkor Ne 07;

— IUIUTKA KepaMUuuyecKasi pa3MepoM JUIsl BbIJIEPKUBAHUS IJIACTUHOK TTOCJIE pac-
IUTaBJICHUSI OUTYyMa;

— KQJIBIAN XJOPUCTBIN TEXHUYECKHUI;

— TOJYOJ He(MTSIHOM, WIM TOJYyOJ KaMEHHOYTOJIbHBIM, UM KEPOCUH OCBETH-
TEJIbHBIN;

— OXJIAXKJIAKOIIAST CMECh: ITUJIOBBIA TEXHUYECKWW PErE€HEPUPOBAHHBIA CHUPT
WINA CBIPEL WJIM TEXHUYECKU MU300KTaH C TBEPAOU YIIIEKHUCIOTOM; KUJKAN a30T UJIU
KUJKask yTIEKUCII0Ta;

— BEChI JJabopaTopHbIe 3-r0 Kilacca TOYHOCTH;

— JepKaTenb AJisl IOMEIICHUs IJIACTUHOK B Ma3bl 3aXBaTOB.

Iloozomoeka k ucnotmanuam. O6pazen OUTyMa NIpu HAMYUKM Biaru o0e3BO-
’KUBAIOT OCTOPOXKHBIM HarpeBaHueMm 0Oe3 meperpeBa a0 temmepatypbl Ha 80-100 °C
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BBIIIE TEMIEPATYpPhI pa3Msrdyenusi, Ho He Hike 120 °C u He Boiie 180 °C npu nepe-
MEIIMBAHUU CTEKJISIHHOM manoukoil. O0e3BOKEHHBIN U PaCIUIaBICHHBINA 0 TOJIBHXK-
HOTO COCTOSIHUSI OUTYM MPOIEKHUBAIOT Yepe3 METAJUTMUYECKOE CUTO U TIIATEIBHO Ie-
PEMEIINBAIOT IO MOJHOTO yIAJICHUS Ty3bIPhKOB BO3yXa.

JIBe cTanbHbIE IACTUHKYU TIIATEIBHO MPOMBIBAIOT TOIYOJOM WA KEPOCUHOM,
BBICYIIIMBAIOT U B3BEIIMBAIOT ¢ MOrpemIHocThio He Oonee 0,01 T.

HcnpiTanuem Ha U3ru0 BPyYHYIO YCTAaHABIMBAIOT, B KaKyl0 CTOPOHY M3THOaeT-
cs cranbHas wiactuaka. Hanocsat (0,40 = 0,01) r 6Gutyma Ha BBITYKITYIO IpU U3THOE
CTOPOHY IJIACTUHKH.

[TnacTuHKY ¢ HaBecKoi OWTyma KJIaayT Ha BEPXHIOK TUITMTKY YCTPOWCTBA IS
pacruiaBieHHs] OMTYMa U OCTOPOXHO HarpeBarOT HUKHIOKO TUIMTKY-OTpaXkaTellb ra3o-
BOI TOPENIKOM WK JPYTUM HCTOYHUKOM TEIIa JI0 TeX MOp, I0OKa OUTYM HE pacTedeT-
Cs1 PABHOMEPHO 110 MIOBEPXHOCTH IIJIACTUHKH.

[ImameHeM MIMPUHOMN OKOJIO 5 MM M JJIMHOU 5-10 MM OCTOPOKHO IIPOTPEBAIOT
IIOBEPXHOCTh, YAAIAIOT BO3MOKHBIE ITy3bIPbKM BO3/yXa U IOJIYYaroT IVIAJKOE, paB-
HOMepHOoe TokpbITHE. [Ipu 3TOM ciegyer u3deraTh MECTHBIX NeperpeBoB. Bpems
pacIiaBiIeHHs U pacrnpezesieHns OuTyma coctapiseT 5-10 MuH.

[TonroroBieHHbIE IACTUHKU ¢ OUTYMOM CJBHUTalOT Ha IVIAJKYIO IIOCKYIO T'O-
PU30HTAIBHO YCTAHOBJIICHHYIO KEPAMUYECKYIO TUIMTKY. 3allUIICHHbIE OT MbLUIX IUIa-
CTUHKH C OUTYMOM BBIJEPKUBAIOT TP KOMHATHOU TeMiiepaType He MeHee 30 MUH.

B 3axBatbl ycTpoiicTBa Ayig crubanus (IpU pacCTOSHUM MEXIY Ma3aMu 3axBa-
toB (40,0 = 0,1 MM) BCTaBJISIFOT TUTACTHHKY TaK, YTOOBI OMTYMHBIN CIIOW OBLT pacro-
JIO’KEH HapyXKy.

[Ipu sToM Hago u3beratb 0Opa30BaHUs TPEIIMH B OUTYMHOM MOKPBITHH MPU
crubaHuM MJIACTUHKU. ECIM MOKphITHE TPECHYNO, TO B YCTPOMCTBO Ui CrubaHus
MIOMELIAIOT IUIACTUHKY C IPYTUM ITOKPBITHEM.

CobupatoT ycTpoHCTBO JUIsl OXJIaXAE€HUS U cocya Jlproapa 3amoiHsoT U300K-
TaHOM WJIH CIIUPTOM, IPUMEPHO, Ha 1/2 BBHICOTHI.

Ilposeoenue ucnvimanusa. Y CTpOUCTBO JUIsi CTUOAHUS TUIACTUHKHU BCTaBIISIOT
B CTEKJISTHHYIO TPOOUPKY C HEOOIBIIUM KOJIMYECTBOM XJIOPUCTOTO KaIbIIHSL.

TepMomeTp unu TepMomnapy yCTaHABIMBAIOT TaK, YTOOBI PTYTHBIA pe3epByap
TEpMOMETpa WM paboyMii KOHEI TepMOomNapbl HAXOAWJIUCh HA YPOBHE CEpeIUHBI
CTAJILHOM TUTAaCTUHKU. Temmeparypa B MpoOUpKe K HaYaly UCIBITAHUS TOJDKHA OBITH
He Huxe 15 °C.

BBOIST MOpIMSAME OXJIaXTAOIMKUNA areHT U TOHMXKAIOT TeMIepaTypy B Mpo-
oupke co ckopocTthio 1 °C/MHH, PU PTOM JOMYCKAaeMble OTKJIOHEHUSI HE JIOJKHBI
npesbimath + 1 °C 3a 10 MuH.

CrubaTh MIACTUHKY HAYMHAIOT MPU TeMmIeparype, npumepHo, Ha 10 °C BeIe
OKUJaeMOM TeMIepaTypbl XPYIKOCTH.

CrufaroT ¥ pacnpsAMIISIOT IJIACTUHKY PAaBHOMEPHBIM BPAILICHHEM PYKOSTKH CO
CKOpPOCTBhIO OKOJIO | 00/c cHauana B OJHY CTOPOHY 0 JOCTHKEHUS MaKCHMaJIbHOTO
nporuda MmIaCTUHKY (IIPU YMEHBIICHUH PAaCCTOSHUS MEKAY Na3aMu 3axBatoB 10 (36,5
+0,1) MM), a 3aTeM B 0OpaTHYIO CTOPOHY JI0 JOCTUXKEHUSI UICXOAHOTO TOJIOKEHUS.
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Bech npornecc crubanust U pacpsIMIICHHS TUIACTUHKH JIOJDKEH 3aKaHYMBATHCS
3a 20-24 c. Onepanuio MOBTOPSIOT B HaYale€ Ka)JA0W MUHYTHI U OTMEYAIOT TEMIIEpa-
Typy B MOMEHT MOSIBJICHUS MEPBOU TpeIIMHbI. /{151 yTOUHEHHUS MOSBICHUS TPEIIUHbI
JIOIyCKaeTCsl KPaTKOBPEMEHHO M3BJIEKaTh MPOOUPKY ¢ OUTymMOM U3 cocyna [Iproapa
WIH IIAPOKOU MPOOUPKH.

B xone ncnbITanust yCTpOMCTBO 117151 CTHOAHUSI HEJTb3s1 BRIHUMATh U3 TPOOUPKH.

AHaJIOTUYHBIE UCTBITAHUSI TPOBOJAT C APYrou IJIACTUHKOW C OUTYyMOM, TIPHU
ATOM CTHOATh IJIACTUHKY HauyWHAIOT mpu Temreparype Ha 10 °C Bbilie TeMiepaTypsl
MOSIBJICHUS TPEIIMHBI HA TIEPBOM TIACTUHKE.

Ecnu mostydeHHbIE 3HAUYEHUS PA3NUYAIOTCS HA BEJIMYMHY, MPEBBIIIAOITYIO
3 °C, To MPOBOIST TPETHE OTPEICTICHHE.

Bpems ¢ MomeHTa HaHeCEHUS] OUTYMHOTO TIOKPBITHS JJO KOHIIA UCTIHITAHUS HE
JOJKHO TIPEBBIIATH 4 4.

Oopadoomka pe3ynomamog. 3a TEMIIEPATypy XPYIKOCTH MPUHUMAIOT CPEHEE
apudmeTryecKoe 3Hau€HUE JABYX OIPEEICHHUM, OKPYIJIEHHOE JI0 LIEJIO0r0 YHCa.

JIBa pesynbTaTa ONpesesieHus], MOTyYEeHHbIE OJIHUM HCIIOJHUTEIEM Ha OJTHOM
U TOM JK€ ammapare u rnpode 6utyma (cxooumocms) MPU3HAIOTCS JOCTOBEPHBIMU (C
95 %-Hoii TOBEPUTENHHON BEPOSTHOCTHIO), €CIIN PACXOXKACHUE MEXITy HUMHU HE TPEBbI-
mraeT 3 °C, a moJIy4eHHBIC B IBYX pa3HbIX JIAOOpaTopusix (6ocnpouszeooumocms) — 8 °C.

6 Onpenesienne HHTEPBAJIA MJIACTUYHOCTH

WHTepBan miacTHYHOCTH (TeMIepaTypHbIii MHTEepBas npespaiienus) 7, °C,
OTIPENENSIOT JUIsl BA3KUX HEDTSHBIX TOPOKHBIX OMTYMOB KaK pa3HOCTh TEMIIEPATyp
pa3MsTYeHUs U XPYIKOCTH OMTyMa

T =T -T (1)

pasm xp

re Ty, — TEMIeparypa pasmsiraenus, °C;
T,, — Temnepatypa xpymkocty, °C.

WHuTepBan MIaCTUYHOCTH XapaKTepU3yeT CIOCOOHOCTh OUTyMa COXpaHATh
CBOM BSI3KOILJIACTMUECKHUE CBOMCTBA MPH U3MEHEHUH TeMIepaTypbl. BUTYMBbI ¢ mmpo-
KUM UHTEPBAJIOM IUIACTUYHOCTH 00J1a/1at0T 00Jiee BHICOKOM CTOMKOCTBIO K 00pa3oBa-
HUIO TPEUIUH MPU HU3KUX 3UMHHUX TEMIIEPATypax M YCTOWYMBOCTHIO MPOTHB CIABUTA
IIpH MOBBIIIEHHBIX JIETHUX. Kpome 3Toro, ¢ yBenmuueHueM 7, TIOBBIIIAIOTCS aare3u-
OHHBIE CBOWCTBAa OWUTYMOB, YTO OOBSCHSETCS TOBBIIICHHBIM COACP)KAaHHEM B HHX
apOMaTHUYECKUX COSTUHEHHUH U CMOJL.

Takum o6paszom, uem Gombiue 7,,, TeM Jy4llle KaueCTBO BSI3KOTO JAOPOKHOTO
OuTymMa M BBIIIE JOPOMXKHO-IKCILTyaTallMOHHBIE CBOWCTBA ac(albTOOETOHHOIO MO-
KPBITHSL.
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7 KoHTpoOJIbHBbIE BONIPOCHI

1 IlepeunciuTe OCHOBHBIE IMOKA3aTENM, MO KOTOPHIM OIICHMBAIOT Kadye€CTBO
TBEPJIBIX U BA3KUX OUTYMOB.

2 M3noxuTte METONIUKY OmpeneieHus] TIIyOMHbl MPOHUKAHUS UTIIbl. BausHue
IPYNIIOBOTO COCTaBa OMTyMa Ha 3TO CBOMCTBO.

4 Onuiure nociea0BaTeIbHOCTh ONPEISICHUS PaCTSHKUMOCTH OuTyma. Bnu-
SIHUE MaceJl, CMOJI U ac(pabTEeHOB Ha 3TO CBOMCTBO.

3 HazoBute Temmneparypbl Npu KOTOPBIX OMPEACNAIOT IIyOMHY NPOHUKAHUS
UTJIBl ¥ PACTSKUMOCTD JOPOKHBIX, CTPOUTENBHBIX U KPOBEJIBHBIX OUTYMOB.

5 W3noxute METOOUKY OINpENENCHHs] TEMIIEpaTypbl pa3MsArdeHus OUTyMma.
Bnusinue rpymnmnoBoro coctaBa OMuTyMa Ha 3TO CBOMCTBO.

6 OnuinTe METOAUKY OIpEAeNEeHUs] TEMIIEpPATypbl XpYIKOCTH Outyma. Brus-
HUE Macel, CMOJ U ac(aabTEeHOB HA 3TO CBOMCTBO.

7 VInTepBai mIaCTUYHOCTH BSI3KUX JOPOKHBIX OMTYMOB U €r0 BIMSHHUE Ha J0-
POKHO-CTPOUTENBbHBIE CBOWCTBA OUTYMOB.

8 PacckaxuTte Kak TemrepaTypa BIUSET Ha MIyOMHY IPOHUKAHUSI UTJIBl U pac-
TSYKAMOCTb.

bubianorpaguyeckuii cnucox
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