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HAUWOHANBbHBLIA CTAHAAPT POCCMUCKOWNW SGEOEPALUUMU

HAHOMATEPUAIDbI

HaHonokpbITUA cBepxTBEepAble U UBHOCOCTONKUE.
O61wue TexHUYeckue TpeboBaHUA

Nanomaterials. Superhard and wear-resistant nanocoatings. General technical requirements

HaTta BBegeHna — 2017—09—01

1 O6nacTb NpUMeHeHus

Hactoawwit ctaHgapT ycTaHaenueaeT oblyne TpeBoBaHWUA K CBEPXTBEPALIM U UBHOCOCTOWKUM HaHo-
MOKPLITUAM 1 HAHOCUMOMY MaTtepuany.

HacToswwuii ctaHaapT pacnpocTpaHaeTCsl Ha CBepXTBepAble U N3HOCOCTOMKUE HAaHOMOKPLITASA, HAHOCK-
Mble MeTodamu reTepodasHoro nepeHoca, BakyyMHOro M XMMUYECKOro ocaxaeHus 1 ap.

2 HopmaTuBHbI€e CCbINKK

B HacTosiIWeM cTaHdapTe UCNOoMb30BaHbl HOPMaTUBHBIE CCBISIKU Ha criegyowme cTaHaapTh:

rOCT 9.005 EanHas cuctema 3awmThl OT KOPPO3uu U cTapeHus. MeTtannel, cnnasbl, MeTanMyeckue u
HeMeTannmMyeckue HeopraHmyeckme NokpbITUA. [lonycTUMBIE U HeAONYCTUMBIE KOHTaKTbl C METaslaMyu U Heme-
Tannamu

FOCT 12.4.010 Cuctema ctanaapToB 6esonacHocTu Tpyaa. CpeacTsa MHANBUAYanbHOW 3aluThl. Pyka-
BULbI cneLunanbHble. TexHUuYeckne ycnosus

rOCT 17811 MeLuku nonnaTuUneHoBbIe AN XMMUIECKoW NPoayKUMK. TeXHu4eckue ycnosus

FOCT 29298 TkaHu xnonyatobymaxHble 1 cMellaHHble 6biToBble. ObLLne TeXHUYecKue ycnosust

MpumeyaHune—pu NONb30OBAHMN HACTOSAWMM CTAHAAPTOM LienecoobpasHo NPOBEPUTL AEWCTBUE CCbINOY-
HbIX CTaHZAPTOB B WHMOPMaUMOHHON cucTeme obwero nonb3oBaHus — Ha odmumnansHoM cante PeaepanbHOro
areHTCTBa MO TEXHWYECKOMY PeryniMpoBaHuio u MeTponorum B cetm NHTEpHeT unu no exerogHomMy MHGOPMaLMOHHOMY
ykasartento «HauuoHanbHble cTaHAapThI», KOTOPbIN ONyGNMKOBaH Mo COCTOSIHWIO Ha 1 AHBaPA TEKyLWEero roaa, 1 rno Bbinyc-
KaM eXXeMeCAYHOro MHPOPMaLMOHHOIO ykasaTtensa « HaunoHanbHble CTaHAapThI» 3a TEKyWMM rog. Ecnu 3ameHeH cebinoy-
HbIli CTaHAapT, Ha KOTOPbI AaHa HeaaTUPOBaHHAsH CCbINKa, TO PEKOMEHAYETCA UCNoNb30BaTh AEWCTBYIOLLYIO BEPCUIO
3TOro cTaHgapTa € y4eTOM BCeX BHECEHHbIX B aHHYI0 BEPCUI0 U3MeHEeHUIW. ECnn 3aMeHeH CCbiNOYHbIN CTaHaapT, Ha KOTOo-
pbIfi AaHa faTMpoBaHHasi CCbinka, TO PEKOMEHAYeTCsi UCMONb30BaTh BEPCUIO 3TOF0 CTAHAAPTA C YKa3aHHbIM BbilLe Frof0M
yTBEpxaeHus (NpuHsATUS). ECnn nocne yTeepxaeHnsA HACTORLLEro cTaHdapTa B CCbINOYHbLIM CTAHAAPT, HA KOTOPLIN AaHa
AaTMpoBaHHasi CCblNka, BHECEHO M3MeHeHUe, 3aTparMBarLLee NooXXeHne, Ha KOTOPOoe AaHa CCbifKa, TO 9TO NONOXEeHUe
pekomMeHayeTcs npuMeHsiTe 683 y4eta 4aHHOro nameHeHust. Ecnv cebinoyHbli cTaHgapT OTMeHeH 6e3 3aMeHbl, TO Nomnoxe-
HKe, B KOTOPOM AaHa CChifIKa Ha HEro, PeKOMeHAYeTCsi MPUMEHSITb B 4aCTW, He 3aTparvBatoLwel 3Ty CCbINKY.

3 TepmuHbI M onpegeneHus

B HacTosLWwem cTaHaapTe NpuMeHeHbl cneaytoLwmne TepMnHbl ¢ COOTBETCTBYIOLLUMU onpeaeneHusamu:

3.1 cBepxTBepAble M U3HOCOCTOMKUE HaHONOKpLITUA (superhard and wear-resistant nanocoatings):
TOHKME Cnou 13 CBepXTBepAbiX MaTepuanos, obecneunsatoLme NoBbILLEHHYHO TBEPAOCTb UMW CHKaloLwme
ko3 PULIMEHT TPEHUS, coaepXallme CTPYKTYPHbIE 3MeMeHThl UM CUCTEMbI CTPYKTYPHBIX 3N1EeMEHTOB, pasMep

U3paHne opmuymnanbHoe
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koTopbIX cocTasnsieT oT 1 Ao 100 HM, M3MUecKoe M XMMUYECKoe B3auMOeRCTBME KOTopbiX oBecneunsaert
CyLLeCTBEHHOE YBENMUeHe CBOWCTB, 0BYCNoBneHHoe NposBieHMeM HaHoMacLUTaBHbIX (hakToPOB.

3.2 nognoxka (substrate): OcHOBHOW MaTepuarn, NOBEPXHOCTb KOTOPOro NoABepraeTcA pasfMyHbIM
B1aam o6paboTku, B pesynbTaTe Yero o6pasyloTC Cnov ¢ HOBLIMU CBOWCTBAMU UMW HapaLLMBaeTCs MreHka
Apyroro Matepuana.

4 Knaccudwmkauus

4.1 B 3aBMCUMOCTM OT HA3HAYEHUA CBEPXTBEPAbIE N UBHOCOCTOMKUE HAHOMOKPBLITUSI MOTYT BbITb O4HO-
CMOMHbIe NN MHOTOCTIOWHbIE, cocToALLMe U3 ABYX UnK Gornee nocneaoBaTenbHO HAHECEHHBIX CMOEB, OTNNYa-
roLMxcs rio cocmasy.

4.2 B 3aBucumocTu 0T cnocoba nonyveHus ceepxTeepable U U3HOCOCTONKNE HaHOMOKPLITUA Noapasae-
NS0T Ha crnegyoLne:

4.2.1 CeepxTBEpable U N3HOCOCTONKNE HAHOMOKPLITUSA, MONYyYEeHHbIE METOAOM MarHeTPOHHOMO HaHece-
HUA (CM. Npunoxexue A, Tabnuua A.1).

4.2.2 CepxTBepable U N3HOCOCTONKWE HAHOMOKPLITUSA, NONYYEHHbIE METOAOM 3MEKTPOXUMUYECKOTro
nernpoBaHusa B BOAHBIX pacTBopax (CM. NnpunoxeHue A, Tabnuua A.2).

4.2.3 CeepxTBepable 1 USHOCOCTONKNE HAHOMOKPBITUS, NOMYyHYEHHbIE METOAO0M CBEPX3BYKOBOr0O X0Noa-
HOTO rasofuHamMU4YecKoro HaHeceHUs (CM. NnpunoxeHue A, Tabnuua A.3).

4.2.4 CsepxTBeEpable U U3HOCOCTOWKWE HAHOMOKPBLITUS, MOMyYEHHbIE METOAOM MUKPONNa3MeHHOro
HaHeceHus1 (CM. NpunoxeHue A, Tabnuua A.4).

4.2.5 CepxTBepable 1 M3HOCOCTONKME HAHOMOKPBITUSA, MONYYEeHHbIE METOA0M JTa3ePHOM HanNaBku (CM.
npunoxexue A, Tabnuua A.5).

5 Tpe6oBaHWUA K KOHCTPYKLUM U MaTepuany AeTanein co CBepXTBepAbIM
M U3HOCOCTOMKMM HAHOMOKPbITMEM

5.1 Matepuan nognoxki AomkeH COOTBETCTBOBATL YCNOBUSAM 3KCMyaTaunmn n TpeboBaH1sIM, ycTaHOB-
NeHHbIM B HOPMaTUBHbIX JOKYMEHTaxX Ui TEXHUYECKON AOKYMeHTaL/M1 Ha nsgenue.

5.2 [etanu, npegHasHayeHHble AN HAHECEHNSI CBEPXTBEPALIX M MBHOCOCTOMKNUX HAHOMNOKPLITUN, A0N-
XHbl ObITb M3rOTOBMEHbI B COOTBETCTBUM € TPeBOBaHMAMU, N3NOXKEHHBIMU B HOPMATUBHBIX 4OKYMEHTaX UNn
TeXHUYeCKoW AoKYyMEeHTaL N Ha usgenue.

5.3 dopma geTtanei AormkHa NO3BONATb HAHOCUTL CBEPXTBEPAbIE M USHOCOCTOMKNE HAHOMNOKPLITUA NOA
yrnom 60° — 90° Kk noBepxHocTn geTanu. [Npu HaHeceHnN B TpPyAHOAOCTYMHBIE MecTa Ha AeTann gonyckaeTca
yMeHbLUaTh yron 4o 45°, 3a UcknioyeHueM NoKpbITUA, NOyYeHHbIX METOAOM 3NEKTPOXMMNYECKOro ernposa-
HNS MOBEPXHOCTU B BOAHLIX pacTBopax. [log 3NeKTpoXnMmmnyeckim nermpoBaHieM B BOAHbIX pacTBopax NoHU-
MaeTcsl BBeAeHMWe B 30HY (hopMUpPOBaHMS NOKPBITUA HAHOMOPOLLKOB hpakuuer ot 1 4o 50 HM.

5.4 Pasmepbl U hopma geTanein, nognexalinx HaHeCeHN CBEPXTBEPALIX U UBHOCOCTOMKNX HAHOMOK-
pbITUA, ONPeAenstoTCA TEXHOMOrMYECKMMU BOSMOXHOCTAMM YCTPONCTB ANA NepeMeLleHus AeTanein B npoLec-
ce HaHeCceHMUs NOKPbITUIA, pasmepammn paGoyei Kamepel, B KOTOPON NpoBoaAT paboThl, U TUNom 06opyaoBaHus.

5.5 Ha noBepxHocTn geTanen, npegHasHavYeHHbIX ANA HAaHeCEeHNs1 CBEPXTBEPAbIX N U3HOCOCTOMKNX
HaHOMOKPLITUIA, HEe A0MKHO BbITb CBAPOYHLIX BPBI3T, PaKOBWH, TPELLWH, 3ayCeHLEB, OKarnuHbI, MPWKOroB, pXas-
UYNHbI, 0BHapPYXXMBaeMbIX BU3yanbHO 63 NPUMEeHEeHUs yBeMYMTebHbIX CPeacTB.

5.6 BouzbexaHune BO3HUKHOBEHNS KOHTAKTHOM KOPPO3UM MeXay MaTepuarnamMum NogoxKK1 1 CBEepXTBep-
[0ro Y U3HOCOCTONKOTO HAHOMOKPLITUS OMYCTUMBI COMeTaHWUA MaTepuanos NP HaHECEHUW NMOKPLITUIA B COOT-
BeTcTBUM cTOCT 9.005.

5.7 MoproToBKky NOBepXHOCTEN AeTanen K HaHeCeHUIo CBEPXTBEPAOrO U M3HOCOCTOMKOrO HaHOMOKPbI-
TUS, XpaHeHne 1 TpaHcnopTUpPOBaHUe MOAroTOBMNEHHbIX AeTanen HeobxoAMMO NPOBOAUTL MPU CriedyoLnX
YCINOBUSX:

- Mpu TemnepaType Bo3ayxa He Hke 15° C;

- OTHOCUTEIIbHOM BNaXXHOCTU He Bblle 75 %.

Hannune B Bo3ayxe KOPPO3NOHHO-aKTUBHBIX BELLECTB He AoMyCcKaeTCs.

5.8 lMepepnucnonb3oBaHeM MaTepuarnbl ANA TEXHONOMMYECKOro npoLecca HaHeCceHUsl CBepXTBepaAoro
N U3HOCOCTOMKOrO HAaHOMOKPLITUA OOJIKHBI ObITh NOArOTOBMNEHbI B COOTBETCTBUN C TPEeOOBaHUAMMN, UITTOXKEH-
HBIMW B HOPMATMUBHbIX OKYMEHTaX Ui TEXHUYECKON JOKYMEeHTaL/MM Ha NpoLLeCcC HaHeCceH s NOKPLITUIA.

2
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6 TpeGoBaHUsA K CBEPXTBEPAOMY U UBHOCOCTOMKOMY HAHOMOKPbITUIO

6.1 CsepxTBepable N UBHOCOCTOMKNE HAHOMOKPBITUS OOMKHbI COAEPXKaTb CTPYKTYPHbIE 3NIEMEHTHI UK
CUCTeMbl CTPYKTYPHbIX 3M1EMEHTOB, pasmep KoTopblx cocTaenseT oT 1 4o 100 HM, husmyeckoe U Xummdeckoe
B3auMoaencTBMe KOTopbIX 0becrneynBaeT CyLecTBEHHOE YBenuYeHe CBONCTB, 0BycnoBneHHoe NPosBNeH!-
eM HaHoMacLWTabHbIX paKkTopoB.

6.2 [1nsa KOHTpons kKayecTBa CBEPXTBEPAOro U UBHOCOCTONKOro HAHOMOKPLITUS A0NYyCKaeTCsi TPOBOANTL
KOHTPOMb Ha obpasLax-cBUAeTENsAX UM rapaHTUPOBaTb KAYeCTBO MOKPLITUSA NMPaBUbHOCTBIO BbINOMHEHUS
TEeXHOMNOrM4eckoro npoLecca.

6.3 O6pasubl-cBuaeTeNny A0MKHbI 6bITb M3rOTOBMNEHbI U3 TOMO Xe MaTepunana, Npu Tex xe napameTpax
TEXHOOrM4eCcKoro npoLecca NoAroToBKM NOBEPXHOCTU U HAHECEHWS MOKPLITUSA, YTO U KOHTPOMUPYyeMoe nsae-
nue. TeBepaocTb Matepuana getanu n obpasua-cenaeTens oKHbl OblTb MOeHTUYHBIL. KonnvecTtso obpas-
LOB-CBMAETEeNen Ha Kaxablil BUa UCMbITaHUIA cocTaBnseT 3—5 LWT.

6.4 BHelwHWA BUA, TOMNLWMHA, XUIMUYECKWIA COCTaB, CTPYKTYPa U hyHKLMOHA TbHbIE CBOACTBA CBEPXTBEP-
[Oro 1 MBHOCOCTONKOrO HAHOMOKPLITUS NPUBEAEHBI B NpUnoxeHni A, B Tabnuuax A.1—A.5. Hanu4ne oTtcnoe-
HUI UM NOBPEXAEHUIA MeXaHWYeCKOro Xxapakrepa He AonyckaeTcs.

7 Tpeb6oBaHMA K MapKUpOBKe

Kaxxgast napTusi nsgenvin ¢ HaHeceHHbIM CBEPXTBEPAbIM U (VIJ'II/I) N3HOCOCTONKUM HAHONOKPLITUEM AOT1-
XHa BbITb cHabXxeHa COI'IpOBO/ZlI/ITeanOIZ ,EI,OKyMeHTaLI,IAEI‘/‘I, coaepxaliei cnegytoulyto Mchopmaumo:

- HanmMeHoBaHWe 1 napaMeTpbl KaTalmMTU4YeCKOoro HaHOMOKPbITUA;

- OpraHn3auno-n3roToOBUTENA;

- HOMep NapTuun,

- OaTy U3roToBNEeHUA.

8 TpeGoBaHMs K ynakoBKe

WN3penus ¢ HaHeceHHBIM CBEPXTBEPALIM U (UNN) USHOCOCTONKUM HAHOMOKPBLITUEM A0SKHBI BbITh Yrako-
BaHbl B KOHTEMHep 1unu B yucTyto 6a3b FTOCT 29298, B nonuaTuneHosbie Mellku no FOCT 17811, cHabxeHsl
COMpOBOANTENBHOW AOKYMeHTaLUuel 1 3anasHsbl. MNpu ynakoske obpasLoBs criegyeT nosb3oBaTbCsl Xronyaro-
H6ymaxHbIMU nepyaTkamm no MCOCT 12.4.010.
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MpwunoxeHwe A
(cnpaBo4Hoe)

MNapaMeTpbl cBepXTBEPAbIX U UBHOCOCTONKUX HAHOMOKPLITUI

Tab6nwuuyaA.1— NapameTpbl CBEPXTBEPALIX Y UBHOCOCTONKUX HAHOMOKPBITUM, NOMYYEHHbIX METOAOM MarHETPOHHOIO
HaHeceHusi

HaumeHoBaHue nokasaTens TpeboBaHuWs K NOKPLITUIO
MeTop HaHeCceHUs NOKPbITUS MarHeTpoHHOE HanblneHne
Mognoxka Ti, Cu, Ni, Co, Fe 1 nx cnnassl
BHewWwHui BUAQ NOKpLITUSA CnnowHoCcTb NOKPbITUS He MeHee 99,0 %
TonwmHa nNoKpeITUA Ot 2 po 10 MKm
XNMUYECKUI COCTaB NOKPLITUSA HuTpuabl, okenabl, kapbugpl, 6opuabl n ux komeuHaumm: TiN, ZrN, HN, VN,

AIN, BN, Ti-N-C, Nb-N-C, Ti-V-N, Nb-Ti-N-C, TiN+Mo, TiN+W un gp.TiO,,
ZrOZ, SiOZ’ GeOZ, Sn02

CTpyKTypa NoKpbITUS AmopbHas, HGHOCTPYKTYpMPOBaHHASA

PyHKUMOHANbHbIE CBOWCTBA NOKPLITUS | V3HOCOCTOMKOCTL HE MeHee 1 - 10~
Agreauns He meHee 250 MMa
MwukpoTeBepgoctb ao 30 Ma

Tabnwuya A2—TllapameTpbl CBEPXTBEPALIX U M3HOCOCTONKMX HAHOMOKPbITUA, NONYYEHHBIX METOAOM 3MEKTPOXUMMU-
YeCKOro NermpoBaHusi B BOAHbLIX pacTBopax

HavmeHoBaHue nokasaTens TpeboBaHus K NOKPLITUIO
MeToa HaHeCeHWs NOKPbITUSA OnNeKTpoXMMMUECcKoe NerMpoBaH1e NOBEPXHOCTU B BOAHLIX pacTBOpax
Mognoxka Ti, Al, Mg » ux cnnassl
BHewHun Bug nokpoIiTmA CnnowHocTb NoKpbITUS He MeHee 98,0 %

MoBepXHOCTb MOKPbLITUS AOIMKHA ObiTb OAHOPOAHOW U UMETb UBET OT CBEeT-
NO-Ceporo 10 CBETINO-KOPUUHEBOIO

TonwmHa NoKpLITUA Ot 2 MKkm 0 400 MKM

XUMUYECKMI COCTaAB NOKPLITUA Oxkeunpgbl maTtepuana noaroXku

CTpyKTypa NoKpbITUS AmopdHas cTpykTypa ¢ 06beMHbIMU HAHOKIMACTEPHBIMU BKIMIOUEHUSIMM C NO-
nepeyvHbiMmn pasmepamm ot 1—3 go
2—50 Hm

dyHKUMOHAaNbHbIE CBONCTBA NOKPbITUSA | CHuXeHue koadhduumeHTa Tpenusi Ha 25—30 %

Teepgoctb, HV — 250

KoppoanoHHas crolikocte — (3—4) 6ann, knacc ctorkoctn — 2,3
Anreaus 6onee 420 MlMa

Tab6nwuuya A3 —lNapameTpbl cCBEPXTBEPABIX M MUBHOCOCTONKUX HAHOMOKPLITUMA, NONYHEHHBIX METOA0M CBEPX3BYKOBOIO
XONOAHOIO ra3oAMHaMUYECKOrO HaHECEHWS]

HaumenosaHue nokasarens TpeboBaHus K NOKPLITUIO
MeTog HaHeceHus1 NOKPbITUA XonoaHoe ra3zoMHaMUYECKOe HarbleHne
Moanoxka Ti, Cu, Ni, Co, Fe u ux cnnassl
BHewHui Bua, nokpuiTus CnnowHoCTb NOKPLITUSI HE MeHee 96,0 %

LIBeT — OT cBETNO-CEPOro A0 TEMHO-CEPOro
TonwmHa noKpuITHS OT1 50 MKM 80 5 MM
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HaumeHoBaHWe nokasarens

TpeboBaHus K NOKPLITUIO

Xummyeckun coctas

Cnnaebl cuctem Al-Zn-Sn, Fe-Cr-Al, Co-Cr-Si, gonyckaeTtcsi apMupoBaHue
A|203 nwWC

CTpyKTypa noKpbITUs

MukpokpucTannuyeckasi CTpyKTypa ¢ HaHOKITACTEPHBIMU BKITIOYEHUSIMU C MO-
nepeyHbiMn pasmepamm 10-50 Hm

PyHKUMOHANBHbBIE CBONCTBA MOKPLITUSI

WanococTomkocTs go 1- 1011
Agreaus He meHee 150 MlMa
MukpoTBepgocTe He meHee 300 [Mla

Tabnwuuya A4 —MapameTpsl CBEPXTBEPABIX Y UBHOCOCTOMKUX HAHOMOKPBITUN, MONYYEHHBLIX METOAOM MUKPOMIa3MeH-

HOro HaHeceHus

HaumeHoBaHWe nokasarternsi

TpeboBaHuWs K NOKPLITUID

MeToq HaHeCeHUA NOKPbITUA

[MnaameHHoe HanblneHue

Moanoxka

Ti, Cu, Ni, Co, Fe n nx cnnassl

BHewwHWi BUZ NOKPLITUS

CnnowHocTb NokpbiTHs — 96,0%
LiBeT — oTTeHku ceporo

TonuwmHa NoKpbITUA

Ot 50 Mkm oo 3 Mm

XUMHUYEcKun coctas

Crnas cuctembl Ni-Cr-B-Si, Fe-Cr-Al, Ni-Cr-Al, gonyckaetcsi apmupoBaHue
HaHOCTPYKTYpHpOBaHHbIMK nopoLukamu Al,O; n WC

®yHKLUMOHANBHbBIE CBONCTBA NOKPLITUSI

W3HococTolkocTb He MeHee 1-10~11
Agresus He meHee 120 MMa
MwukpoTBepgocTe He meHee 300 Mla

Tabnuuya A5 —TapameTpbl CBEPXTBEPAbLIX U NSHOCOCTONKMX HAHOMOKPLITUIA, MONTYYEHHBIX METOAOM a3epHON Ha-

nnaBKkn

HaumeHoBaHue nokasatens

TpeboBaHUs K NOKPLITUIO

MeTton HaHeceHuA NOKpbITUA

JazepHan nnaeka

Moanoxka

Ni, Co, Fe, Ti n ux cnnasbl

BHewHui B1A nokpbiTHA

CnnowHocTb NoKpbITMA — 96,0%
LieeT onpegenserca cOCTaBoM ra3oBon casbl

TonwmHa NoKpbITUA

He 6onee 150 Mkm gns 0gHOCNOWHOIO NOKPLITUSI

Pa3smep (ppakumoHHbIN cocTae) apMu-
PYIOLWMX KOMNOHEHTOB

He 6onee 100 Hm

XuMudeckun coctas

Cnnaebl cuctem Mo-Co-Cr, Fe-Cr-Ni-Cu, Fe-Cr-Ni-Mn

q)yHKLlMOHaJ'IbeIe cBONMCTBA NOKpbITUA

N3HOCOCTOMKOCTL He MeHee 1,1 -10~11
MukpoTteepaocTe ot 300 go 600 Ma
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