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Mpeaucnosue

1 NOArOTOBNEH deaepanbHbiM rOCYAApCTBEHHLIM YHUTAPHbLIM NpeanpustueMm «Bcepoccunckui
Hay4HO-UCCneaoBaTeNbCKUIA MHCTUTYT CTaHAapTM3auuMm matepuanos u texHonoruiny» (Pryfn «BHUN CMT»),
TexHU4eCKuM KOMUTETOM Mo cTaHaapTusauun TK 160 «Mpoaykuma HedpTexuMuyeckoro KOMnNeKca» Ha OCHO-
BE COOCTBEHHOrO NEpeBOia Ha PYCCKUIN A3bIK aHITOSA3bIYHON BEPCUU MEXIYHAPOAHOrO CTaHAapTa, yKkasaHHo-
ro B NyHKTe 4

2 BHECEH TexHuueckum komuteTom no craHgaptusauum TK 160 «Mpoaykuua HedTexumMmu4eckoro
Komnnekca»

3 YTBEPXXAEH W BBEJJEH B JENCTBWE lMpukasom deaepansHOro areHTcTea no TEXHUYECKOMY pe-
rynupoBaHuto u metponorum ot 18 niona 2017 r. Ne 707-ct

4 Hacrosilmii cTaHaapT uaeHTUYEH MexxayHapoaHomy cranaapty MCO 18766:2014 «PesuHa Bynka-
HW30BaHHAas UNKU TepMonnacTuk. McnbiTaHus Nnpu HU3KkMX Temneparypax. Obuiee BBeaeHUE U PyKOBOACTBO»
(ISO 18766:2014 «Rubber, vulcanized or thermoplastic — Low temperature testing — General introduction
and guide», IDT).

HaumMeHoBaHWe HACTOALWEr0 CTaHAApTa U3MEHEHO OTHOCUTENbHO HAMMEHOBAHUSI YKa3aHHOTO MeXay-
HapOoAHOro ctaHgapta aAns npuseaenuns B coorsercrene ¢ FOCT P 1.5—2012 (nyHkT 3.5)

5 BBEJEH BIEPBbIE

lpasuna npumeHeHUss HacCMoRAWeao cmaHo0apma ycmaHoesiieHbl 8 cmambe 26 OedeparibHO20 3aKOHa
om 29 uwHsa 2015 2. Ne 162-®3 «O cmaHOapmu3ayuu 8 Pocculickoli ®edepayuuy. UHpopmayuss o6
UBMEHEHUSX K Hacmosuemy cmaHdapmy rnybnuxyemcs 8 exxe200HOM (110 COCMOSAHUIO Ha 1 siHeapst meKyuie20
200a) uHopMayuoOHHOM ykazamene «HayuoHanbHble cmaHlapmbly, a oguyuanpHbili mekem usMeHeHull
U 1onpasoK — 8 €XeMeCsaYHOM UHQOPMAaUUOHHOM yKasamene «HayuoHanbHbie cmaH0apmei». B criyyae
nepecMmompa (3amMeHbl) unu ommeHbl Hacmosuieeo cmarHfapma coomeemcmeyrouiee yeedomneHue bydem
onybnukoeaHo 6 brnuxalilueM 6billyCKe eXeMeCS4YHO20 UHGOPMaUUOHHO20 yKkasamens «HauuonarnbHble
cmaHOapmbly. Coomeemcemesyiowian uHopmayus, yeedoOMNeHUe U Mmekcmbl pasMelwyalomes makxe e
uHghopmayuoHHoli cucmeme obuje2o nonb308aHUs — Ha oguyuansHoMm calime ®@edepanbHoe0 azeHmemea
10 MEeXHUYECKOMY peeynupoeaHuto U Memporsnoauu e cemu UUHmepHem (www.gost.ru)

© CtangaptuHdopm, 2017

HacrosLwmit cTaHgapT He MOXET ObiTb MOMHOCTbLIO UM YaCTUYHO BOCMPOU3BEAEH, TUPAXKAPOBAH U pac-
MPOCTPaHEH B kayecTee 0puUManbHOro usaaHus 6es paspelueHus degepansHOro ar€HTCTBa Mo TEXHUYECKO-
MY PerynmpoBaHu1io n METPOIOTUH
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HAUUWOHANBHBIA CTAHJDAPT POCCUNCKON GERJEPALUUMN

PE3VHA 1 TEPMOJJIACTOIJIACTbI

McnbiTaHMA npu HU3KOWU TeMnepartype.
O6uwune TpeGoBaHUuA

Vulcanized rubber and thermoplasts. Low temperature testing. General requirements

Dara BBegeHunsa — 2019—01—01

1 ObnacTtb NnpuMeHeHUs1

Hacrosiumi cranaapt ycraHaenusaet o6uime TpeGoBaHus n AaeT pekoMeHaaumum no MeTogam onpeze-
NEHNSA XapaKTEPUCTUK BYNKAHN30BAHHOWM PE3NHbLI U TEPMOSNACTONACTOB NPKU HUSKMX TEMMNEpaTypax.

HacTosiuui craHgapT npegHasHayeH ans 06ecnevyeHnss MOHUMaHUA 3HAYUMOCTU Pa3HbIX CBOWCTB Ma-
TEpUanoB Npu HU3KUX TeMNepaTypax U Ans okasaHUsi MOMOLLM B BbIBOPE COOTBETCTBYIOLLENO METOAA UCHbI-
TaHwii.

2 TepmuHbI 1 onpeaeneHns

B HacTofLem cTaHaapTe NPUMEHEH CNeayoLLImMii TEPMUH C COOTBETCTBYIOLLMM ONpPeAeneHnem:
2.1 ucnbiTaHKe Npu HU3KOM Temneparype (low temperature test): UcneltaHue ana onpeaenexus nio-
60ro CBOICTBA NpU TEMNEPATYPE HUXKE CTaHAAPTHON NabopaTopHON TemMnepaTypsl.

3 Tunbl ncnbiTaHU NP HA3KOM TeMneparype

3.1 O6wme nonoxeHus

C NOHMXEHMEM TeMnepaTypbl pe3nHa CTaHOBUTCSt Bonee XeCTKOM, 3aTeM TBEPAOW U XPYNKON, BOCCTa-
HOBMEHUE NOCMe CHATUA Harpy3ku (yCUnusi) CTaHOBUTCS 6onee MeaneHHbIM.

Temnepatypa, Npu KOTOPOI pe3nHa CTAHOBUTCH TBEPAOW U XPYNKON, ABNSAETCS TeMNepaTypon CTekno-
BaHus. MNMpu NOHWXKEHHbIX TEMNEpPaTypax MOXHO NPOBOAUTL NMioboe hu3nyeckoe UcnbITaHne; B 3aBUCUMOCTH
OT YCMOBUI 3KCMNMyaTaLumu U KOHKPETHbIX LieNen MOXHO OTCMEXUBATb U3MEHEHUS, HANPUMEP, NPOYHOCTU MpU
PacTSHKEHUN, AUHAMUYECKOTO MOAYMS, 3NaCTUYHOCTU MO OTCKOKY UINU 3MNEKTPUYECKOr0 CONPOTUBIEHUS NpPU
NMOHWXEHUN TEMMEpPATYpPbl. TemnepaTypy CTEKIOBaHMUA Tg yaile BCero onpeaenstor MeTogoM AudpdepeHLu-
anbHON ckaHupyowen kanopumetpun (DSC) unum gUHaMUYECKOro TepMoMexaHnyeckoro aHanusa (DTMA).
Crenyer 0TMETUTb, 4TO N3MEPEHHasn TemnepaTypa cTeknosaHua Ty OyneT 3aBUCETb OT YaCTOThbl UCMOMb3ye-
MOFO UCMbITAHUA — «ObICTPOEY» UCNLITAHUE NPUBEAET K NONyYeHUO Gonee BbICOKON Ty, 4eM «MeqneHHoe.
Bonee noapobHyo MHOPMAaLMIO MOXHO HalTH B [6].

Ona npaktudeckoro yaobcTea psg KOHKPETHbIX METOA0B UCNLITAHUIA NPU HU3KOW TemnepaTtype Obin Mo-
JEepHU3MPOBaH U CTaHAAPTU30BaH AN onpeaeneHns ooLLmuX U3SMEHEHU CBONCTB PE3UH.

McnbiTaHua no onpeaeneHunto CBONCTB Pe3nHbI NPU HU3KOM TemnepaType MOXHO CrpynnuMpoBaTth cneay-
foLmmM 06pasom:

- NU3MEHEHNE XKECTKOCTH;

- TeMneparypa xpynkocTu;

- CKOPOCTb BOCCTaHOBMEHUA (ocTaTovHasa gedopmaums u cokpalleHue nocne gedopmMmasum).

HekoTopble pesuHbl, HaNpUMepP Ha OCHOBE HAaTyparibHOro0 W XJOPOMPEHOBOrO KayyykoB, NPU HU3KUX
TeMneparypax 3acTbIBalOT C YaCTUYHOW KpucTannusaumei. OaHHbIi npouecc NOCTENEHHbIN U ANUTENbHbI

M3paHue ocpuuymanbHoe
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(anuTca MHOTO AHER Unn Heaenb), Hanbonee BLICTPO OH NPOTEKaEeT NpU onpeaereHHon TeMnepaTypHON xa-
paKkTepucTUKe KaXxaoro nornuMmepa, Hanpumep npu MuHyc 25 °C ang HatypanbHOro kayyyka. CnegoatensHo,
UCMbITAHUA, NPEAHAa3Ha4YeHHbIe ANa nsMepeHus adpcdekTa KpUcTannu3aauum, 0rkHbl 0GHaPYXMTb USMEHEHUSA
JKECTKOCTU UNN BOCCTAHOBIIEHWUA NOCNE NEPUOAOB CTapeHusl NPW HU3KOW Temneparype.

3.2 N3meHeHne XeCTKOCTHU

McTopuuecku Cnoxmnoch, YTo A0 BBEAEHUSI TEPMUYECKMX aHanu3aTopoB U3MEPEHUsI MOAYIIS pacTsbke-
HUA U MOAYNSA CXATUA NPU NOHUXEHHbLIX TeMnepaTypax Oblim OTHOCUTENBHO CAOXHBIMU U AOPOrOCTOSALLMMU.
Bb110 YyCTaHOBMEHO, YTO UCTILITAHUA HA KPYYEHUE, PEAKO UCMONb3yeMble ANSl UBMEPEHUA XKECTKOCTU NPU TEM-
neparype OKpy>aloLLen cpeabl, 04eHb yAOOHbI ANA onpeaeneHnsl U3BMEHEHUs KeCTKOCTU NpU MOHMKEHHbIX
TeMmneparypax. B ucnoitatenbHoi cucteme, CTaHAapPTU30BAHHON ANSl Pe3uHbI Kak ucnbiTaHne no Neimany no
cranpapty [3], Ana nepegaun KpyTALWEro MOMEHTA UCNbITAaTENbHON NONOCKE UCNONbL3YIOT TOPCUOHHYIO MPO-
BOIOKY. M3MepsIoT 3aBUCUMOCTb XECTKOCTU OT NOBLILLIAIOLIENHCA TemnepaTypbl. 3mepeHua MOXHO npoBo-
AUTb B XXMAKOW UMK ra3000pa3Holi cpeae ¢ MHTepBanamm unu Npu HenNpepbLIBHOM NOBLILLEHUU TEMNEPaTypbI.
B Lienom 9Tu BapuaHTbl UCMbITAHUSA AAIOT 3KBUBANEHTHbIE PEe3ynbTaThl.

CTaHaapTHO pe3ynbraTbl NPEACTaBAAOT KaK 3HAYEHNUA TEMNEPaTypbl, NPU KOTOPbIX OTHOCUTENbHLIN MO-
Aynb (paccuUTaHHbIM N0 OTHOLUEHUIO K MOAYNIO Npu Temnepatype 23 °C) cocraenset 2, 5, 10 u 100. Mpu
HE0BX0AMMOCTH KaXyLLUMIACA MOAYNb KPYYEHUA MOXHO BLIMUCAATL Npu nioGoi Temnepatype, HO Tak Kak OH
3aBUCHT OT YCINOBWIA UCNbITAHUN, €70 HE CReAyeT cYuTaTb aBCONIOTHLIM 3HAYEHUEM.

CoBpeMeHHbIe YHUBEPCanbHbIe UCNbITATENbHBIE MALUMHBI C KAMEPAMU UCKYCCTBEHHON aTMocdepsl, B
YACTHOCTU AMHAMMYECKUE TEPMOMEXAHUYECKME aHANMMU3aTopbl, NO3BOMAIOT NPOLUE NONYYUTb OAHU U T Xe
[JaHHble, NPUMEHANA Hambonee 4acTo UCNonb3yemble pexmmbl AedopManumn, COOTBETCTBYIOLLME AAHHBIM, NO-
NyYEHHbIM NPU TEMNEpaType OKpyXXKaloLen cpeabl U NOBbIWEHHbIX TeMneparypax. OfHaKO LUMPOKO MCMONb-
3yeTCA TPaguLMOHHLIN METOA NO cTaHaapty [3].

3.3 Temnepatypa XpynkocTu

B HeKoTOpOI cTeneHn NPOoU3BOSbHLIN METOA ANA onpeAeneHus TeMneparypbl, NpU KOTOPOW Marepuan
CTaHOBUTCH XPYMKMM, ONUCAaH B cTaHaapre [1], aTOT MeToA NnpeaycMaTpuBaeT HaHeCeHne yaapa no ucnbiTye-
Momy obpasuy B hopme NPOCTON KOHCONM GOMKOM, ABMKYLLIMMCA CO CKOPOCTbLIO 2 M/C. PesynbTaT BblpaXatoT:
«npoLuesy — npu OTCYTCTBUM MOBPEXAEHUN UMM «HE NpoLueny — npu NOABNEHUN KaKUX-NUGO TPewwmH unm
NONHOM paspyLueHun obpasua. MoxHO ucnonb3oBaTh pa3Hbie )OPMbI annaparta, UCMbITaAHUE MOXHO NPOBO-
OWUTb B XXMAKON MM razoo6pasHoii cpeae, Npu 3TOM pe3ynbTaTbl SKBUBANEHTHbI.

Mcnonb3yloT ABe METOAMKM: OnpeaeneHue TemnepaTtypbl XPynkocTU U OnpeaeneHue TeMneparypbl
xpynkoctu 50 % o6pa3uos. Mo nepBoNn METOAUKE NOMYYAIOT CaMyl0 HU3KYIO TeMneparypy, Npyu KOTOPOW OT-
CYTCTBYIOT paspyLLeHUsl, N0 BTOPON — Temnepatypy paspywenus 50 % ucnbiTyeMbix 00pa3suos. NpuHsaTO
cuuTaTh, YTO BTOpas npoueaypa sensaetca 6onee BOCNPOM3BOAUMON, HO ANA Hee HeoGX0AMMO UCNObL30BaThb
6onbluee KONMMYECTBO UCMbITYEMbIX 06pa3sLoB. Ons NoATBEPXKAEHUS COOTBETCTBUSI YCTAHOBMNEHHBLIM Tpebo-
BaHUSM UCTMbITAHUE MOXHO UCNONBL30BATL B BUAE «NPOLUEN/HE npoLuen» npu oAHOW 3ajaHHON Temneparype.

3.4 CKopOCTb BOCCTAaHOBMEHUA

CambIM NpPOCTbIM CNOCOOOM ANA U3MEPEHUA BOCCTAHOBIEHUA nocne AedopMauun npu HU3KON Tem-
neparype SIBNSETCA UCNOMb30BaHUE aganTaunun UCNbITAHWI HA OCTaTO4YHYIO Aed)opMaLMIO NPU CKaTUn UnNu
0OCTaTOuHOE YANMHEHUE B HOPMAsbHbIX ycnouax. UcnbiTaHme Ha cxatue u3anoxeHo B craHaapre [2]. Cyuw-
HOCTb UCMbITAHUA 3aKlo4aeTcs B CxaTum obpasua, CHATUM Harpy3ku U BOCCTaHOBMEHUN e OopMUPOBAHHOTO
obpasua npu 3agaHHON HU3KOW TEMnepartype.

HecmoTpsa Ha NPOCTOTY METOAA, HA NPAKTUKE UCNbITAHME ABNATLCA AOCTAaTOMHO CROXHbLIM M3-33 He-
00X0AMMOCTU CHUMATb Harpy3ky C UcnbiTyemoro obpasua um NpoBeEPsiTb M3MEPEHUS €r0 BOCCTAHOBNEHNA B
Kamepe npu HU3KOI TemnepaType. VI3MeHUNBOCTb MOXET ObiTb OOJbLLO, MOSTOMY MCMbITAHNE fy4LLEe BCEro
NPOBOAUTbL C UCMOMLb30BAaHWMEM cneuuanbHo pa3paboTaHHOIO annapara.

LLinpoko ucnonb3yercs anbTepHaTUBHbLIA METOA, OCHOBAHHBIN HA BOCCTAHOBMEHUU MOCAE PACTSHKEHUA
1 U3BECTHBIN KaKk UCMbITAHUE HA COKpaLLeHue nNpu HU3KoM Temneparype (ucnoitaHue TR) no craHaapty [4].
PactsaHyTble ucnbityemble 06pasubl NOMELAIoT B TEMMOHOCUTENb NPU TeMNeparype Huxe TemnepaTypsbl cre-
KrnoBaHusl. 3aTeM no3BonsiioT 06pasuam BOCCTAHOBUTLCS NPU NOBbILWEHUN TemnepaTypsl. Mo rpaduky 3a-
BUCUMOCTU COKPALLEHMS B NPOLIEHTAX OT CHMXKAIOLLEeCA TemnepaTypbl onpeaensioT TeMmnepaTypbl, COOTBET-

2
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cTByloLMe cokpaweHnto Ha 10 %, 30 %, 50 % un 70 %. Takoii cnocob BbipaXKeHWUs1 pe3ynLTaToB aHanorm4eH
Onpenenexunto XecTkocTu no MeriMany.

3.5 Kpucrannusaumsa

ITo6oe ucnbiTaHue npu HU3KUX TEMMNEPaATYpax MOXHO UCMNONb30BaTh AN u3ydeHus ahdeKTOB KpucTarn-
nusauuu, BblAEPXKUBas UCMbITYeMblit 06paseL npu HU3KOWM Temnepatype 6onee AnUTENbHOE BPEMS, YEM MpPU
CTaHAapTHbIX UCNbITaHMSAX. Hanpumep, nonoxeHue, npeanonaraloLlee Takoe UCNbITaHUE, BKMIOYEHO B UCMbI-
TaHue TR. MNpoueaypa, OCHOBAHHAS HA U3MEPEHUKU TBEPAOCTHU, U3NOXEHa B cTaHaapTe [5]. MamepsitoT TBep-
Joctb 06pasua nocne BblAePXKMBAHMS B HU3KOTEMMNEPATYPHO KaMepe B TEYEHUE YCTAaHOBMEHHOIO BPEMEHMU,
06bI4HO 24 1 168 4. 3Ta npoueaypa Tak e 3aTpyAHUTENbHA Ha NPaKTUKe, Kak U ANsA onpeaeneHnst ocTaToy-
HOI aedopmaLmm Npu CXaTtumn NpyU HA3KON Temneparype, T.K. U3BMepPeHusi NPOBOAAT NPU HU3KOW Temneparype
BHYTPW kamepbl. OQHON U3 NPUYMH ANA ONpeaeneHusa TBepAOCTU ABMAETCA BO3MOKHOCTb UCMONb30BaHUSA
JaHHOW npoueaypbl ANs HEBYKAHM30BaHHbIX CMECEN U AN BYNKAHNM30BaHHOW PE3UHbI, YTO HEBO3MOXHO ANs
ApYrux CTaHAAPTHBIX UCTIbITAHWIA NPU HU3KOW TeMneparype.

4 3HaYMMOCTb UCNbITAHUM NPU HA3KON TeMmneparype

Hu 0aHO M3 CTaHAapTHbIX UCTILITAHUI NPU HU3KOW TeMNepaType HE AaeT aOCOMIOTHLIX 3HAYEHWIA, T. K.
pesynbTaTtbl 3aBUCAT OT KOHKPETHBLIX YCNOBUWIA UCMbITAHUA. PasHble yCnoBUA UCMbITAHUIA MOTYT NPUBOANTL K
pasHbiM pesynsrataM. CnegoBarenbHO Pe3ynbTaThl MOXHO UCNOMb30BaTh B KA4eCTBE PyKOBOACTBA No pabo-
YUM XapaKTepUCTMKaM MpPWU HU3KOW TemnepaType, HO OHU He MOTYT ObITb TOYHO IKBUBANEHTHbLIMU Paboyum
XapaKkTepucTukam KOHKpPETHOro msgenus. OfHako pesynsrarbl UCMbITaHui no MeiimadHy u TR no cyuiectey
XapaKkTepu3yroT U3MEHEeHUs CBOICTBA, MEHee 3aBMCUMOrO OT YCNOBWIA NCNbITAHWA.

PasHble ucnbITaHUA NO3BOMSAOT ONPEAENATb Pa3HbIe acneKTbl MOBEAEHUS MaTepuana npu HU3KoOM Tem-
nepaTtype W, crnefoBaTesibHO, AONOMHAT APYr Apyra. [1peanoyTUTENbHOE UCNbITAHUE B KOHKPETHOW CUTY-
aumn Byaer 3aBUCETb OT TOrO, Kakoi acnekT WnM acnekTbl UMEIOT OTHOLUEHWEe K 3Kcnnyarauuu. Hanpumep,
€Ccnu NNacTUYHOCTb SIBMSIETCS €AWHCTBEHHbIM (PakTOpOM, TO MPEANnOYTUTENbHO OMpeAerieHne XpynKkocTu.
Ecnun Ba)xHO BOCCTAHOBMNEHUE nocne gedopmauun, Hanpumep Ans yninoTHEHWR, UCNbITAHNA HA OCTaTO4YHYIO
AeopMaLnio NPy CXaTUKM I COKpaLUEHWE NPU HU3KOW Temneparype asnaoTca Gonee aktyanbHbiMu. Kak
YyNOMWHaNoCh paHee, CBOMCTBA, ONpeAensemble ¢ UCMOSb30BAHMEM HECTAHAAPTU3OBAHHLIX METOLO0B MUCHbI-
TaHWii NpWU HU3KON Temnepartype, MoryT ObiTb Hanbonee NOAXOAALLIMMMU AN KOHKPETHBLIX YCIOBUIA.

5 CpaBHeHue ucnbITaHUn

HecMoTpsa Ha TO, UTO pa3Hbleé MCMLITAHUA ONPEAENsIOT pa3Hble acnekTbl NOBEAEHUs marepuana npu
HU3KOW Temneparype, 4acTo BO3HUKAET BONPOC O CPAaBHEHUW pe3ynbraToB. OnybnmKoBaHHbIE OTYETHI O CpaB-
HEHUU MEeTOAO0B 00CyXxaalTca B [6]. YCTAHOBNEHO, YTO paHXWpOoBaHME CMeCel He Bcerga O4MHaKOBO Ans
BCEX UCMbITAHUWA, HO MOXXHO OXUAATb NMPUEMIIEMYIO KOPPENALMIO ANA CXOKUX U3MEPEHUN (TBEPAOCTb U MO-
Aynb no MerimaHy) unu mexxay U3MepeHnsiMm C OAHON U TOM Xe CTeNEHbIO NOBLILLEHUSA XXeCTKOCTU [Hanpumep,
xpynkocTb 1 TR10 unu T10 (no Meiimany)].
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