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Mpeaucnosue

1 PA3PABOTAH oepeparnbHbiM TOCYAapCTBEHHBIM YHUTAPHbLIM npeanpusaTMem «Bcepoccuickuit
Hay4YHO-UCCneaoBaTenbCKUN MHCTUTYT aBMaLMOHHBIX MaTepuanosy (PIryrl «BUAM»)

2 BHECEH TexHu4yeckuM KOMUTETOM Mo cTaHgapTusaummn TK 441 «HaHoTexHonornum»

3 YTBEPXKOEH W BBEOEH B JEVNCTBWE Mpukasom degepansHOro areHTcTea No TEXHUYECKOMY pe-
rynupoBaHuio U MeTponorum ot 14 aekabpa 2017 r. Ne 1953-ct

4 BBEJEH BIEPBbIE

5 MEPEU3OAHWUE. Anpenb 2019 1.

lNpasuna npumeHeHus Hacmosaweao cmaHdapma ycmaHoeneHbl 8 cmamee 26 ®edeparnbHo20 3aKOHa
om 29 uwHs 2015 2. Ne 162-©3 «O cmaHdapmu3auuu e Pocculickoll ®edepauuu». UHpopmayusa 06 u3-
MEHEHUSX K HacmosiuieMmy cmaxdapmy rnybrukyemcs e exe200HOM (o cocmosiHUIO Ha 1 sHeapsi meKyuweeo
200a) uHghopMauuoHHOM ykazamene «HayuoHanbHbie cmaH0apmbiy, a oghuyuanbHbill MeKem u3MeHeHull
U 1onpaeoK — 8 €XeMeCcs4HOM UHOPMaUUOHHOM yka3amerne «HayuoHarnbHble cmaHdapmbl». B cnyyae
nepecmompa (3ameHbl) unu OMMeHbl Hacmosue2o cmarnfapma coomeemcemesyroujee ysedomneHue bydem
onybuKkoeaHo 6 bruxalilueéM 6biIlyCKe EXEeMeCSYHO20 UHOPMaUUOHHO20 ykasamens «HayuoHanbHble
cmaHOapmbly. Coomeememeyroujasl UHgopmayus, yeeOoOMIIeHUE U MEeKCMbl PasMeLyaromest makxe 6 UH-
gopmayuoHHOU cucmeme obuie20 nosb30saHuUs — Ha oguyuanbHoM calime ®edeparnbHo20 azeHmemea o
MEeXHUYECKOMY peaysiupoearuio u memposioguu 8 cemu YiimepHem (www.gost.ru)

© CranpapruHdopm, ocbopmnenune, 2018, 2019

Hacrosimin ctanaapt He MOXeET ObiTb NOMHOCTLIO UM YACTUHHO BOCTIPOM3BEAEH, TUPAXUPOBAH U pac-
NPOCTpaHEH B kayecTBe ocuLManbHoro usganus 6es paspelueHns degepanbHOro areHTCTBa No TEXHUYECKO-
My PerynmpoBaHuIO 1 METPOTIOTMN
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HAUUWOHANbHBIN CTAHOAPT POCCUNUCKOW OEAEPALUMU

HanomaTepuarbl KOMNO3ULIMOHHbIE
TEPMOIUJIACTbI, MOAN®ULINPOBAHHBIE HAHOCUIIMKATAMU

MapameTpLI U MeToAbI UCNLITaHWUI

Composite nanomaterials. Thermoplastic polymers modified by nanosilicates. Parameters and test methods.

Nara BBegeHus — 2018—06—01

1 O6nactb npuMeHeHust

HacTosawmit cTaHaapT pacnpoCTPaHAETC Ha HAHOMOANMDULINPOBAHHbBIE TEPMONMACTUYHBIE MONMMMEPDI,
MOANDULMPOBAHHBIE CIIOUCTLIMU CUNUKATAMM, NPEAHA3ZHAYEHHbIE AN W3TOTOBIEHUSA U3AENNA KOHCTPYKLU-
OHHOTO W (OYHKLMOHASILHOTO HA3HAYEHUA.

2 HopmaTtuBHbIe CCbINKU

B HacTosLLEeM cTaHAapTe UCNONb30BaHbI HOPMATUBHDLIE CCbISIKM Ha cneayioLme CTaHAapTbl:

FOCT 12.1.044 (MCO 4589—84) Cucrema ctaHgapToB 6e3onacHOCTM Tpyaa. MNoxapoB3pbIBOONACHOCTb
BELLECTB U Marepuanos. HoMeHKknaTypa nokasarenen u MeToabl UX onpeaeneHus

FOCT 4648 MNnacrmacckl. MeToa ucnbITaHUA Ha cTaTudeckuin narnb

FOCT 4650 Mnacrmaccel. MeToabl onpeaeneHus BOAONOIMOLLEHUA

FOCT 9550 MNnacrtmaccel. MeToabl onpeaeneHns Moayna ynpyroctu Npu pacTskeHuu, cxatum u usrnbe

FOCT 11645 Nnacrtmaccel. MeTtoa onpegenexnus nokasarensi TeKky4ecTu pacnnasa TepMonnacTos

FOCT 29127 (MCO 7111—87) MnacrMaccel. TepMorpaBuMeTpudeckuii aHanms nonumepos. Meroa cka-
HWPOBaHUsA MO Temneparype

MpuMeyvaHue —Mpn NONbL3OBAHUN HACTOSALMM CTaHA@PTOM LierecooGpasHo NpoBepuTL AeHCTBUE CCbINOYHBIX
CTaHAapToB B MHEOPMaLIMOHHO cucTeMe OGLLEro Nob3oBaHWs — Ha ouLmansHoM caiite deaepansHOro areHTCTsa no
TEXHUYECKOMY PErynpoBaH1Io U METPONIOTUN B CETU VIHTEPHET UK MO eXerogHoMy MHopMaLOHHOMY yKasaTento «Ha-
LMoHarnbHble cTaHgapThi», KOTOpbIi OMyBRANKOBaH Mo COCTOSIHMIO Ha 1 SSHBaps TEKYLLEro roga, 1 Mo BeinyckaM exeMecsy-
HOro WHPOPMaLMOHHOTO yKasaTens «HaluoHanbHble CTaHAapTLI» 3a TEKYLLWIA rof. ECriv 3aMeHeH CChiNoYHbIA cTaHgapr,
Ha KoTopblil faHa HefaTWpoBaHHas CChifka, TO PEKOMEHAYETCA UCMOSb30BaTh AECTBYIOLLYI0 BEpCUI0 3TOr0 cTaHaapTa
C YYETOM BCEX BHECEHHBIX B laHHY0 BEPCUI0 UBMEHEHMIA. ECIM 3aMEHEH CChINOYHLIA CTaHAapT, Ha KOTOpbIi 4aHa AaTu-
poBaHHas CChifka, TO PEKOMEHAYETCS MCMONb30BaTL BEPCUIO STOMO CTaHAapTa C yKkasaHHLIM Bhilie FOfOM YTBepXaeHNs
(NpuHATURA). ECnn nocre yTBepAeHUs HACTOALLEro cTaHAapTa B CCbINOYHbIA CTaH4apT, Ha KOTopbIit AaHa 4aTupoBaHHas
CcCbifiKa, BHECEHO U3MeHeHWe, 3aTparmBatoLliee NoroXKeHUe Ha KOTOpoe faHa CChifka, TO 3TO MOMOXeHWe pekoMeHayeTcs
NpUMeHsTb Ge3 yueTa AaHHOro U3MeHeHWs. ECru cebinouHblii cTaHAapT oTMeHeH Ge3 3aMeHbl, TO NOMOXeHUe, B KOTOPOM
AaHa cchifnka Ha Hero, PEKOMeHAYETCA NPUMEHSATb B YacTu, He 3aTparusatoLLeil 3Ty CCbISKY.

3 TepMUHbI 1 onpeaerieHns

B HacToALeM cTaHaapTe NPUMEHEHb! CneayLmne TEPMUHbI C COOTBETCTBYIOLLMMU ONpPeaerneHUs MM,
3.1 Tepmonnactsl (thermoplastic): Monumep, KOTOPbI pasMAryaeTcsa Npu HarpeBaHMn U 3aTBEPAEBAET
Npu OXNaXaeHUn ¢ BO3MOXHOCTBIO MHOTOKPaTHOW nepepaboTku.

MpumevyaHue — Tpu TemnepaTypax YCrOBWii SKCryaTauuu TepMOMNnacTUYHble NonuMepkl HaxogsaTcs B
TBEPLOM COCTOSIHUM. [py MOBLILLIEHUU TEMMEPATYPLl OHW NMEPEXOAAT B BbICOKO3MNaCTUYeCKoe U fanee B BA3KOTeKydee
COCTOsIHMe.

M3paHue ocpuumanoHoe
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3.2 HaHomogucduumMpoBaHHbIn TepMonnacTt (nanomodified thermoplastic): Tepmonnact, Bkniovato-
Lwmii B cebs HaHOOOLEKTLI, NPUBOASALLME K CYLLECTBEHHOMY U3MEHEHMIO CBOWMCTB TEpMoNnacTa.

3.3 cnouctble cunukatbl (laminate silicate): MuHepanbHble NNacTUHYaTbIE YaCTULbI, TAKUE KaK MOHT-
MOPUNMOHUT, BEPMUKYIIUT, TEKTOPUT UMW CanOHWUH U T. 4.

3.4 nanocunukart (nanosilicate): COBOKYNHOCTb MPUPOAHBLIX UM UCKYCCTBEHHO MOMYyYEHHbIX YacTuL
CMNOMUCTLIX CUITMKATOB HAHOMETPOBON TOMLLUUHBI U NIIACTUHYATOrO CTPOEHUS.

3.5 opranomoauduunpoBaHHble HaHocunukaTtbl (organomodified nanosilicate): HaHocunukatbl, Mo-
AnuUMpPOBaHHbIE Pa3NUYHBIMU OPraHNYEeCKUMU COEAUHEHUSIMU.

3.6 untepkanaumsa (intercalation): BkniovyeHne mMakpoMONeEKysbl NOIMMEpPa B MEXCNOEBOE NPOCTpaH-
CTBO HaHOCUNUKATa, NPUBOASALLEE K UBMEHEHMIO MEXCIOEBOr0 pacCTOSHUS.

3.7 akcponumauusa (exfoliation): Mpouecc paccnoeHnsa Ha eaUHNYHbIE HAHOINEMEHTLI YacTuUL, HanosHK-
Tens Co COUCTON CTPYKTYPON B MaTpULIE NONIMMEPHOrO Matepuana.

3.8 nonumepusauums in situ (polymerization in situ): lNMpouecc nonuMmepusaummn B peakLMOHHON CMECHU.

3.9 nonumepHaa matpuua (polymer matrix): HenpepbiBHasa ¢asa, obecneymBaroLaa CBA3HOCTb AMUC-
KPETHbIX 3MIEMEHTOB UJIU YaCTUL, HANOMHUTENS U CMMTOLUHOCTL Marepuana Kak Lernoro.

3.10 mukpokomno3sut (microcomposite): Matepuan, 06pa3oBaHHbI CMELLEHUEM NONKUMEPa C HAHOCK-
TNIUKaToM, NPW KOTOPOM NPOHUKHOBEHMWE NOMMMEpPa B MEXCNOeBOE NPOCTPAHCTBO CIIOUCTOrO CUnMKaTa Tepmo-
AWHaMUYECKU HEBbLIFOAHO.

Il punMedaHune — Pasmep YacTuL B MUKPOKOMMO3UTE MOXET COCTaBIIATb HECKOJTBKO YacTul, MUKPOHa.

4 O0wWwmne NonoxeHus

4.1 TepmonnacTtbl, MOAUULMPOBAHHbIE HAHOCUNUKATaMu, 06naaloT NOBLILIEHHBIMU NPOYHOCTHBLIMM
CBONCTBaMU, PEONOTMYECKUMU XapakTEPUCTUKAMMK, TEPMOCTOMKOCTbLIO MPU NOBLILLEHHOW Temneparype, ba-
PbEPHbLIMU CBOMCTBAMU U NOXaPOOE30MacHOCTbIO.

4.2 TepmonnacTtbl, MOAUMUUMPOBAHHbIE HAHOCUNMKaTaMKU, MOTYT ObiTb MCMOMb30BaHbl B Pa3NUYHbIX
0o6nacTAX NPOMbILUNEHHOCTH, A€ HeoBX0AMMO MUCMONbL30BaTh Marepuarnbsl G MOBLILLEHHbIMU JKCMyaTauu-
OHHbIMU XapaKkTepuCcTUKaMu, Hanpumep ANnsi AeTanen noakanoTHOro NPOCTPaHCTBA aBTOMOOUNEN, YyNaKOBKM
NPOAYKTOB U MEAWNKAMEHTOB, AeTanel npubopoB 1 arperaTos.

5 HomeHKknatypa nokasartenen

5.1 lNokasaTenu cocraea:

5.1.1 KonM4yecTBO opraHoMoauduKkaTopa;

5.1.2 maccoBas 4Ons HAHOCUIMKAaTAa.

5.2 MNokasatenu TeXHONOrMYHOCTH:

5.2.1 BA3KOCTb pacnrasa npu pasnuyHbiX TeMneparypax;
5.2.2 Temnepatypa u cnocob nepepaboTku;

5.2.3 nokasarenb TEKy4eCTU pacnnasa;

5.2.4 nokasarenu Npo4YHOCTU:

5.2.4.1 npoYHOCTb NpK paspbiBe,

5.2.4.2 npeaen TEKYYECTU NPU PacTSXKEHUH,

5.2.4.3 npoyHOCTL Npu n3rnbe,

5.2.4.4 paspyliatoLiee HanpsxeHue npu usrube,

5.2.4.5 NpOYHOCTL NpU CXaTUK.

5.2.5 nokasatenu gedopmMaTuBHOCTU:

5.2.5.1 OTHOCUTENBLHOE YANMHEHUE NPU paspbiBe,

5.2.5.2 OTHOCUTENbLHOE YANIMHEHUE NPU NPeaene TEKYYECTH,
5.2.5.3 oTHOCHTENbHAaA aecopmaumna npu paspyLieHun obpasua npu CXxaTun.
5.2.6 nokasarenu ynpyrocru:

5.2.6.1 Moaynb ynpyroctu nNpu pacTsXkeHuu,

5.2.6.2 MOaynb yNpyrocTu nNpu CXxaTtuu,

5.2.6.3 Moaynb ynpyroctu npu usrube.

5.2.7 BOAOMOINOLLEHKE;

5.2.8 noxxapo6e30nacHOCTb:
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5.2.8.1 roptovecTb,

5.2.8.2 abiMoo6pasoBaHue,

5.2.8.3 TennosblgeneHue:

- MakcumarnbHasi CKOPOCTb BblAeNneHns Tenna,

- o0uee KONM4YeCTBO BbIAENUBLLEroCsl Tenna 3a nepBble 2 MUH;
5.2.9 TenNOCTONKOCTb MO BUKA,

5.2.10 TepMOCTOWKOCTb;

5.2.11 TeMnepaTypa CTEeKnoBaHus.

6 MNapameTpbl

6.1 Temnepatypa 10 % notepb (cpeaa Bo3ayx, ckopocTb Harpesa 10 °C/MUH).

6.2 Mpegen npoyHocTn npu n3rmbe, Mra.

6.3 Moaynb ynpyroctu npu usrnbe, MMa.

6.4 BogonornoweHue B TeyeHune 24 u.

6.5 MNokasarenb Tekyvectun pacnnasa (MTP), r/10 MuH.

6.6 Mpynna roptoyecTy.

6.7 ObsAzarenbHbIe napaMeTpbl AOMKHbI ObITb BKIIOYEHbI B HOPMATMBHYIO OKYMEHTALMIO HA TEpMOnna-
CTbl, MOAUMDULUPOBAHHBLIE HAHOCUTTMKATAMM.

6.8 Mpu HeoBXxoaUMOCTH KPOME 00sI3aTENBbHBIX OCHOBHBIX NAPaMETPOB B HOPMATUBHYH AOKYMEHTALMIO
Ha TepMONNacTbl, MOAMMULIMPOBAHHBIE HAHOCUMMKATAMU, MOTYT GbITb BKIOYEHbI AOMNONMHUTENBHLIE NapaMe-
TPbl U3 NPeACTaBneHHbIX B pasaene 4.

6.9 MepeyveHb AONONHUTENbHbIX NAPaMETPOB COrMacyeTcs ¢ NOCTaBLUMKOM.

MpuMedaHune — CaoicTBa TEPMOMNACTOB, MOANMDULMPOBAHHBIX HaHOCUMUKaTaMu, onucaHHble B pasfene 4, B
3HaYUTENbLHO CTENEeHN XapakTepu3yoTcs NPUBELEHHBIMU HIDKE NapaMeTpamu.

6.10 O6sa3aTenbHble napamMeTpbl AOMKHbI COOTBETCTBOBATL 3HAYEHUAM, YKa3aHHbIM B Tabnuue 1.

Ta6nuya 1 — MapaMeTpel TepMONNACTOB, MOAUMPULIMPOBAHHBIX HAHOCUNUKaTaMM

MNapameTp
MonumepHas Matpuua Temnepa- Mpeaen npoy- | Moaynb ynpyro- g nTeP
Typa10% | wocrwmpu | cranpuuaruce, | BOACTOTOUS | (1g0eC 216k, [ TPV
notepsb, °C nsrnbe, MMa MMa ! /10 MUH P
MonuonedbuHel 350+ 3 11,7 He metee He onpepe- He menee 3 | Camosaty-
88,2 nsietca xarowumn
Monuadpupei 370+ 3 75—82 | 2000—8700 | HeGonee 05 | He menee 10 | C2MO3A™Y-
XaroLuin
Monuamuabl 380+3 25—60 1500—2600 6—16 He MeHee 12,3 CamoaaTuy-
XaloLuid
He meHee Camoa3ary-
MonuapuncynebgoHbl | 505—510 80—85 1860 He 6onee 0, 6 3—16 atouyit

7 MeToabl UCNbITaHUN

7.1 Onpeaenenne Temnepartypbl 10 % noTepb Maccbl TEPMOMNACTOB, MOANULUUPOBAHHBIX HAHOCUIU-
karamu, no n. 5.1 npoogutb B cooTBeTcTBUU ¢ FOCT 29127.

7.2 OnpeaeneHue npeaena Npo4HOCTH Npu u3rnbe no n. 5.2.4 nposoauts B cooteeTcTeun ¢ FTOCT 4648.

7.3 OnpegenexHue Moayna ynpyroctu npu usrube no n. 5.2.6 cnegyer npoBOAUTL B COOTBETCTBUM C
FOCT 9550.

7.4 OnpeaenexHue BOAONOIMOLEHUA NO N. 5.2.7 cneayeT NnpoBoAUTL B cooTBeTcTBUM ¢ TOCT 4650.

7.5 OnpegenexHne nokasarens TeKy4ectu pacnnasa no n. 5.2.3 cnegyer nposoauTb B COOTBETCTBUM C
FOCT 11645.

7.6 OnpepeneHue ropioyecTtu no n. 5.2.8 cneayer nposoautb B cootseTcTBumn ¢ FOCT 12.1.044.
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