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Mpeaucnosune

Llenn n npuHuunel ctaHgaptnsaumm B Poccuiickon ®enepaunm yctaHoBneHsl ®PeaepansbHbiM 3aKOHOM
oT 27 pekabpsi 2002 r. Ne 184-93 «O TexHM4YeCcKkoM perynmpoBaHnmy, a npaBura NpUMEHEHUs HaLMOHabHbIX
ctaHgaptoB Poccuiickon ®epepaumm — FOCT P 1.0—2004 «CtaHpaptusaumsa B Poccuiickon ®epepaumu.
OCHOBHbIE NOMNOXEHUA»

CBefeHus o ctaHgapTe

1 MOArOTOBJIEH LleHTpoM 6e3onacHOCTM W KadecTBa MpoAaykumm u TexHonorni «K-amektpo»
FOYBIO «MockoBckuin aHepreTudeckun MHCTUTYT (TexHuyeckun yHusepcuteT)», U CU «MarHetecT»
Oryrn «CneumarHnty

2 BHECEH TexHu4ecknm kommuteToM no ctaHaaptudauumn TK 428 « MarHuTHble Matepuanbsl n u3gennsa»

3 YTBEPXOEH /1 BBEAEH B JEMCTBMUE Mpukasom PeaepansHOro areHTCTBa o TeXHUYECKoMy pe-
rynupoBaHuto u metporornn ot 18 ceHTabpsa 2008 r. Ne 203-ct

4 HacTtosawmn ctaHgapT pa3paboTaH ¢ y4ETOM OCHOBHbIX HOPMATUBHbIX NMOMOXEHUA MEXAYHapOAHOro
ctaHgapta MOK 60404-8-1:2004 «MarHuTtHble maTepuansl. YacTb 8-1. Cneuundmkanmm KOHKPETHbLIX MaTepua-
noB. MarHutoTeepapble matepuansbiy» (IEC 60404-8-1:2004 «Magnetic materials — Part 8-1: Specifications for
individual materials — Magnetically hard materials», NEQ)

5 BBEJ[EH BINEPBbIE

UHebopmayus 06 usmeHeHUsIX K HacmosiweMy cmaHdapmy rnybnuxkyemcsi 8 exxe200H0 u30agaeMoM UH-
gopmayuoHHOM yKkazamene «HayuoHanbHble cmaHO0apmbly, @ Mekcm U3MeHeHUU U MonpasoK — 8 exeme-
CAYHO u3dasaeMbiX UHGHOPMaUUOHHbIX yKadamersx «HayuoHanbHbie cmaHdapmbiy. B criyyae nepecmompa
(3ameHbl) unu ommMeHbl Hacmosiuw,e20 cmaHO0apma coomeemcmsyrouwee ygedomrieHue bydem onybrnukogaHo
8 eXXeMeCcs14HO u3dasaeMoM UHGOPMaUUOHHOM yKkazamere «HayuoHanbHble cmaHdapmbl». Coomeemcmey-
roujasi uHghopMauusi, yeedoMsieHUe U MeKcmbl pa3Meu,aromcesi makxe 8 UHghopmayuoHHolU cucmeme obuiezo
Mon1b308aHUs — Ha oguyuanbHoMm catime @edeparnibHO20 a2eHmMCcmeaa 1o MexXHUYeCKOMY peaynupo8aHuo U
mMemporoeuu 8 cemu lHmepHem

© CrangaptmHgopm, 2008

HacTroawun CTaHOapT HE MOXeET ObITb NONMHOCTBLIO UM YACTUYHO BOCnpou3seaeH, TmpaxumpoBaH n pac-
NpocTpaHeH B Ka4yecTBe O(bl/ILI,I/IaJ'IbHOFO n3gaHus 6e3 paspeLueHna CDep,epaanoro areHTcTBa no TexXxHNn4Yecko-
MYy perynmposaHuio 1 MeTposnornm
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BBepeHue

lMosiBNEHMe HOBbLIX BbICOKOKOSPLMUTUBHBIX MarHUTHLIX MaTepuasnoB U pa3BuUTME TEXHOMOTMN UX NPOU3-
BOACTBA NPUBESM K LLMPOKOMY NMPUMEHEHMIO MOCTOSIHHBIX MAarHUTOB B Pa3fiMyHbIX 061acTsaX TEXHUKM U HAapoa-
Horo xossiictBa. K Hanbonee nepcnekTMBHBIM MaTtepuanam OTHOCATCS MarHUTOTBepAble CheYeHHble MaTe-
puarnbl Ha OCHOBE CMnaBa HEOAUM-XeNe30-00p, MMeLLME PEKOPAHbIE 3HAYEHMS BXHbIX OS5 NPaKTUYECKOro
NPUMEHEHNST MarHUTHbIX NapaMeTPOB.

OcCHOBHble napameTpbl MaTtepuarnos HOPMUPYHOTCS MeXayHapoaHbIM cTaHOapToM
M3K 60404-8-1:2004, Hemeuknm HaumoHanbHbiM cTaHgapTom DIN IEC 60404-8-1:2005, a Takke katanoramu
KpynHenwmnx oupm BeayLnX NPOMbILLIIEHHO Pa3BUTbIX CTPaH.

HaumoHanbHble ctangapTel: FOCT 17809—72, TOCT 21559—76, FTOCT 24897—81 oxBaTbIBalOT TOJIb-
KO nutble, AedopMMpyeEMbIE U CMeYEHHbIE HA OCHOBE CrlaBa caMmapuii-kobanbT MarHMToTBEpAble MaTepua-
nbl.

HacToawun ctaHgapT y4uTbiBaeT BO3MOXHOCTU MHOMOYMUCIIEHHbLIX POCCUMCKNX MPOM3BOAUTENEN 3TUX
MaTepunarnoB, NOBbILAET X KOHKYPEHTOCMOCOOHOCTL 1 0brier4aeT paunoHanbHbI BbIOOP Mapok MaTepuanos
Npy NPOEKTUPOBAHUN MarHUTHbIX N3OENUNA.
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HAUMWOHANBbHBIU CTAHOAPT POCCUMNCKOWN GERJREPALMUMNU

MATEPUAIbI MATHUTOTBEPAbIE CNNEYEHHbIE
HA OCHOBE CIMJIABA HEOAUM-XEJNE30-50P

Knaccudmkaumsa. OcCHoBHble NapaMeTpbl

Hard magnetic sintered materials on basis of neodymiume-iron-boron alloys. Classification. Main parameters

Data BBegeHusa — 2009—01—01

1 O6GnacTb NnpUMeHeHusA

HacTtosawuin ctTaHaapT pacnpocTpaHAeTCcs Ha NPOMbILINEHHbIE CEYEHHbIE MarHMToTBEpAbIE MaTepua-
bl Ha OCHOBE crnaBa Heoaum-xeneso-6op (NdFeB) (nanee — matepuarnbl) M ycTaHaBNMBaeT HOMEHKNaTypy
MapoK MaTepuanos, BKITHoYatoLLyto kKak Hambonee NnpuMeHsieMble, Tak 1 HeJaBHO pa3paboTaHHble MepCneKkTUB-
Hble MaTepuanbl.

Hactodwuin ctaHgapT He pacnpoCcTpaHAeTCd Ha CheYeHHble MarHuToTBepAble MaTepuansl Mo
FOCT 21559.

2 HopmaTtuBHbIE CCbINKU

B HacTosLLEeM cTaHOapTe MCNONb30BaHbl HOPMAaTMBHbBIE CChINKU Ha criefylowme ctaHaapTbl:

FOCT 8.417—2002 ocypapcTBeHHas cuctema obecrneveHns eaMHcTea nsMepeHuin. EamHunubl senn-
YMH

FOCT 1494—77 OnekTpoTexHuka. bykBeHHble 0603Ha4YeHWs1 OCHOBHbIX BEMNUYNH

FOCT 19693—74 Matepwuanbl MarHUTHbIE. TePMUHBI U onpedeneHns

FOCT 21559—76 Martepuanbl MarHMToTBEpALIE CneveHHble. Mapku

MpumedaHune—pu NonNb3OBaHNM HACTOALLMM CTaHAAPTOM LiernecoobpasHo NpoBepuTb AeCTBUE CCbINou-
HbIX CTaHOApTOB B MH(OPMALMOHHOM cucTemMe OBLLEero nonb3oBaHus — Ha oduumanbHom cainte depepanbHoOro
areHTCTBa N0 TEXHUYECKOMY PEryrIMpoBaHuio U METPONOrK B CETU VIHTEPHET 1K No eXXerogHo nagasaemMomy UHopma-
LIMOHHOMY yKa3aTeso «HaunoHanbHble CTaHaapTbl», KOTOPLI OMYGIIMKOBaH MO COCTOSIHMIO Ha 1 SHBapS TEKYLLLEero roaa, 1
MO COOTBETCTBYIOLUMM EXEMECAYHO M3aaBaemMbiM MHGOPMALMOHHLIM YKa3aTenam, onybrMKoBaHHbIM B TEKyLLEM roay.
Ecnu ccbiNoYHbIi cTaHaapT 3aMeHeH (M3MeHeH), TO NpW NoMb30BaHWN HACTOALMM CTaHAapTOM CreayeT PyKOBOOCTBO-
BaTbCS 3aMeHSIOLWMM (UI3SMEHEHHbIM) CTaHAapPTOM. ECN CCbINOYHbIN CTaHAapT OTMeHeH 6e3 3aMeHbl, TO MONoXKeHUe, B KO-
TOPOM JaHa CChifika Ha Hero, NMPUMEHSIETCS B YaCTW, He 3aTparMBatoLLen 3Ty CChInkKy.

3 TepmuHbI M onpeaeneHusn

B HacTosileM cTaHgapTe npuMeHeHbl TepMuHbl no TOCT 19693, [1], [2].

4 Knaccudumkaumsa. OCHOBHbIe NapameTpbl

4.1 K marHutoTBEpAbiM MaTepuaniam Ha OCHOBe CriaBa Heo4UM-Kene3o-60p OTHOCATCH MarHUTHbIe
maTepuarnbl, XMMUYECKUI COCTaB KOTOPbLIX COOTBETCTBYET HOpMaM, NpMBeAeHHbIM B Tabnuue 1.

UspaHune ocpuumanbHoe
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Tabnunua 1— XuMmnyeckuii COCTaB maTepumanos

B npoueHTax no macce

[pyrue P33" [pyrie anemeHTbl
Nd Co B (Hanpumep, (Hanpumep, Nb, Al, Ga, Fe
Dy, Pr, Tb) Mo, V, Ti)
OT1 10 po 37 O10p020 Ot1p02 OT10 po 25 OT0po5 OcTanbHoe

" P33 — pepnko3eMerbHbIE SNEMEHTI.

4.2 Tunoo cnocob M3roToBMeHUs MaTepuana BKIo4aeT npeccoBaHme nopoLlka crnjiaesa B MarHUTHOM
nosne un cnekaHne npeccoBOK B BaKyyme Ui B cpefe MHePTHOro rasa.
4.3 CTaH,D,apTHbIe MapKn MmaTtepuarnos, Anana3oHbl TUMNOBbLIX 3HAYE€HUI MarHUTHbIX napameTpoB, Halnn-
4yne aHM30TPOoNnnun MarHUTHbIX CBOWCTB U NSIOTHOCTb mMaTtepuanoB npueeaeHbl B Tabnuue 2.

Tabnuuya 2— MarHuTHble napaMeTpbl U NIOTHOCTb MaTepUasos (AUanasoHbl TUMOBbLIX 3HAYEHWI)

KoapuutusHasa cuna
MakcvmansHoe OcratoyHas MaruuTHas
CraHpgapTHas 2) | @HepreTuyeckoe MarHuTHas MnoTHoCTb d,
mapka NdFeB a npou3BseaeHue VHOYKUMS Mo MarHUTHOM Mo HamarHu- nporuliaeMocTs Kr-m
(BH)max, KIK/M® B, ,Tn MHAYKUMN Heg, | YeHHOCTU Hey, BO3BPATA Hrec
KA/M KA/M
HmB 200/80 a 200—220 1,00—1,08 680—700 > 800
HwmB 220/80 a 220—250 1,08—1,13 680—700 > 800
HmB 250/80 a 250—290 1,13—1,23 680—700 > 800
HmB 290/80*") a 290—320 1,23—1,31 700—750 > 800
HmB 320/88* a 320—360 1,31—1,35 750—800 > 800
HmB 360/90* a 360—380 1,35—1,42 800—850 >900
HwmbB 380/100* a 380—400 1,42—1,46 850—990 > 1000
HmB 170/110 a 170—200 0,98—1,00 700—720 >1100
HmB 200/110 a 200—220 1,00—1,08 720—750 >1100
HmB 220/110 a 220—250 1,08—1,13 750—840 >1100
HmB 250/120* a 250—280 1,13—1,24 840—900 >1200
HwB 2801120 | a | 280—320 | 124—131 | 900—920 > 1200 o o
HmB 320/120 a 320—360 1,31—1,35 920—940 >1200
HmB 360/120 a 360—380 1,35—1,38 940—970 >1200
HwmbB 150/130* a 150—170 0,94—0,98 680—700 > 1300
HmB 170/130 a 170—210 0,98—1,06 700—790 > 1300
HmB 210/130* a 210—250 1,06—1,13 790—840 >1300
HmB 250/130 a 250—280 1,13—1,21 840—880 >1300
HmB 280/130 a 280—310 1,21—1,30 880—900 >1300
Hwmb 310/130* a 310—340 1,30—1,33 900—920 >1300
HmbB 340/130* a 340—360 1,33—1,39 920—980 > 1300
HmB 150/160 a 150—170 0,94—0,98 680—700 > 1600
HmB 170/160 a 170—210 0,98—1,06 700—790 > 1600

2
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OkoHYaHue mabnuysi 2

KoapuutueHas cuna
MakcumansHoe OcrtartoyHas MaruuTHas
CranpgapTHas 2) 3HepreTuyeckoe MarHuTHas HDOHNLIAEMOGT MnotHocTb d,
mapka NdFeB a npoussefeHne MHAOYKUMSA no MarHWTHOW no HamarHu- zosauaTa KoM
(BH)max, KIx/M® B, Tn MHAYKUMN Heg, | YeHHOCTW Hgy, PaTa lrec
KA/M KA/M
HmB 210/160 a 210—250 1,06—1,13 790—840 >1600
HmB 250/160 a 250—280 1,13—1,21 840—900 >1600
HmB 280/160 a 280—310 1,21—1,30 900—920 >1600
HmB 310/160 a 310—330 1,30—1,32 920—950 >1600
HmB 150/190 a 150—170 0,94—0,98 680—700 >1900
HmB 170/190 a 170—200 0,98—1,06 700—760 >1900
HmB 200/190* a 200—240 1,06—1,16 760—840 >1900
HmbB 240/200* a 240—260 1,16—1,21 760—840 >2000
HWB 260/200* | a | 260—280 1,21—1,25 | 840—900 >2000 Or 1,05 Or7,3
no 1,10 no7,6
HmB 150/240 a 150—170 0,94—0,98 680—700 >2400
HmB 170/240 a 170—210 0,98—1,06 700—760 >2400
HmbB 210/240* a 210—250 1,06—1,20 760—830 >2400
HmbB 250/240% a 250—280 1,20—1,25 830—860 >2400
HmB 150/270 a 150—170 0,94—0,98 680—700 >2700
HmB 170/270 a 170—210 0,98—1,06 700—780 >2700
HmB 210/270 a 210—250 1,06—1,20 780—830 >2700
HmB 250/270 a 250—280 1,20—1,23 830—850 >2700
1) «*» — Mapka cooTBeTcTBYET [1].
2) a — Hanuuyne aHN30TPOMNMUN MarHUTHbIX CBOWCTB.
MpumedyaHune— Temneparypa npu M3MepPEHUAX MarHUTHbIX NapameTpos matepuanos — (20 + 2) °C.

4.4 EOVHVLBI MarHUTHbBIX BEMWYUH N ByKBEHHblIE 0603HAYEHNA MarHUTHLIX NapamMeTpoB MaTepuarnonB
pomkHbl cootBeTcTBoBaTh TOCT 8.417 1 TOCT 1494.

4.5 TemnepaTtypHble 3aBUCMMOCTN MarHUTHbIX NapaMeTPoOB, MEXAHNYECKNE, INEKTPUYECKNE U TEMMO-
Bble CBOMCTBA MaTepuarioB NpUBEAEHbI B MPUIOXeHun A.

4.6 TunnyHble KpUBbIE pasMarHMYMBaHUA MaTepuanoB Npy pasfnnyHbIX TemnepaTypax NpuBedeHbl B
npunoxeHun b.

4.7 YcnoBHoe 0603Ha4YeHne CTaHgapTHOM Mapku Matepuarna QOMKHO BKMtovaTb: obliee 0603HaveHne
TMna maTepuana — HMb, MMHMManbHoO gonycTumoe 3HadeHue (BH) MWHUMarbHO JOMNYCTMMOE 3Ha4YeHne
H.\,, AeneHHoe Ha 10, 0603Ha4YeHne HacTosLLEero cTaHgapTa.

Mpumep — HmB 250/80 TOCT P 52956—2008

max’

5 MeTtoabl KOHTpONA

5.1 KOHTpOmb OCHOBHbIX MarHMTHBLIX MApaMeTPOB MaTeprarnoB NPOBOAMTCS MPU naeHTUdMKaLMM Mapok
MaTepurasoB Npu KOHTPOJIE TEXHOSOMMYECKOro npouecca.

5.2 KonunyecTBo ucnbiTyembix 06pa3uoB Matepmana v nopsifok nx otéopa yctaHaBnmBaloT B HOpMaTUB-
HbIX JOKYMEHTaX Ha TEXHOJOMMYECKUIA NPOLLECC.

5.3 TpeboBaHus k obpasLam MaTepmanoB U METOAMKN BbINOSIHEHUS U3MEPEHMI OCHOBHBLIX MarHUTHbIX
napamMeTpoB MaTepuanoB AomkHbl cooTBeTcTBoBaTh [OCT 21559.

5.4 OOGpasubl MaTepmnanoB NOcTaBke He noanexar.
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MpunoxeHne A
(cnpaBoy4HoOe)

TeMHepaTyprle 3aBUCUMOCTUN MAarHUTHbIX NapamMeTpoB, MeXxaHn4eckue, ANieKTpn4yeckme
M TensoBble CBOUCTBA MaTepuanoBs

Tab6nuuya A.1— TemnepaTtypHble 3aBUCMMOCTM MarHUTHbIX MapaMeTpoB MaTepuarnos

CraHpapTHas mapka
NdFeB

MakcumanbHas paboyas
TemnepaTtypa', K, He
MeHee

TemnepaTtypa Kiopu T,
K, He meHee

OTHOCHTENbHbIE M3MEHEHNS NapaMeTpoB B
AunanasoHe Temnepatyp 293 K— 373 K

AB,
25100, %K
BAT ’

r

AHan 400 9K

HcM

HmB 200/80
Hmb 220/80
HmB 250/80
HmB 290/80
Hmb 320/88
HmB 360/90
HmB 380/100
HmB 170/110
HmB 200/110
HmB 220/110

353

583

HmB 250/120
HmB 280/120
HmB 320/120
HmB 360/120

373

593

HmB 150/130
HmB 170/130
HmB 210/130
HmB 250/130
HmB 280/130
HmB 310/130
HmB 340/130

393

603

HmB 150/160
HmB 170/160
HmB 210/160
HmB 250/160
HmB 280/160
HmB 310/160

413

613

HmB 150/190
HmB 170/190
HmB 200/190
HmB 240/200
HmB 260/200

433

613

HmB 150/240
HmB 170/240
HmB 210/240
HmB 250/240

453

623

HmB 150/270
HmB 170/270
HmB 210/270
HmB 250/270

493

623

O1-0,12 po -0,08

OT1-0,59 po -0,45

1) MakcumanbHasi paboyasi TemnepaTypa — npegenbHas TemnepaTypa HarpeBa obpasua maTepuana, npu KoTopomn
3HaYeHne KO3PLMTUBHON CUIbl N0 HaMarHn4yeHHocTn H,, octaeTcsa 6onblue 400 kA/M.

4
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Tabnunuya A.2— MexaHnyeckne, anekTpudeckme 1 TEMNNOBbLIE CBOMCTBA MaTepuanoB (0606LeHHbIe AaHHbIE)

Mogaynb FOHra E, Tla

Mpeaenesl npoyHocTn, MlMa

Teepgoctb HRc

Ha n3rnb Ha cxaTtune Ha pacTsikeHue
150 210—290 750—1120 70—130 52—54
lpodonmxeHue mabnuypbl A.2
TemnepaTypHbI KO3DULMEHT NIMHENHOTO
YaensHoe N pacwmpeHus o, 107° K
anekTpuyeckoe renn A MKOCTD C TennonposogHOCTb
COMpOTUBAEHNE ennoe _9CK_1 P A Br-m K
p, OM-m Poxc- - BAOMb HanpaBneHus nonepek HanpaeneHus
HamarHu4MBaHus HamarHuyMBaHus
1,6-107 440 9 5 —1
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MpunoxeHue b
(cnpaBo4Hoe)

TunuyHblie KpuBbie pasMarHu4mBaHUsA matepuanoB Npu pa3fnmMYyHbIX TeMnepaTtypax

I Tn; B, Tn
1,4
1.2 /7~ - ) ~7
1 i P s iy
i i e
1.0 I } P
! 20 °C|] 60 °C| 100 °C| | 1120 °C,
i I o
! ! !
TN T
| | Iy
04 ' ! /4
i I
Va
0,2 7
f
0,0 I
-1600 1200 -800 -400 0

H, kA/m
Y J =p, M — marnutHas nonspusaums [2] (MyHKTUPHbIE NMHUK).

PucyHok B.1 — KpuBble pazamarHuymBaHust matepunana Hvb 280/120 B agnanasoHe TemnepaTyp

I Tn: B, Tn
1,4

1,2

\
1

~
\
\
\
\\I
|
|
|
|
| 1
NN

1,0

20°C 60 °C 100 °C

0,8

N\
N

0,6

0,4

N\
N\

——
———

0,2
’ /
0,0 7/

-1600 -1200 -800 -400

0
H, kKA/m
Y J =p, M — marnutHas nonspusaums [2] (MyHKTUPHbIE NIMHUK).

PucyHok .2 — KpuBble pazmarHuumBaHusi matepuana Hvb 280/130 B agnanasoHe TemnepaTtyp
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JY Tn; B, Tn
1.2
10 ] 1 __
| I A——— ===
! | I
0.8 I I I I
20°c] eo°c| 120°C | 150 °C|
0.6 ] | | |
’ i ] ] ]
i I I I /,
L[ 1R/
0.4 i I I i
I I I I
l l I
0.2 ] i ] / | (
I I I
I i I i
0,0 I I 1 M/
2400 2000 -1600  -1200  -800 -400 0
H, kKA/m

" J =p, M — marnutHas nonapusaums [2] (MyHKTUPHbIE NIMHUK).

PucyHok 5.3 — KpuBble pazmarHuumsaHusi matepuana Hvb 200/190 B ananasoHe TeMmnepaTtyp

I, Tn; B, Tn
1,4
1,2
1.0 A1 :-:::_-.-_ ____________ ____j
ll I/’ ————— -_'__
. . c i
0,8 20°C 60 °C 120°C 150 °C|{ /

06| | i 1| 1///
4

0.4

-2400 -2000 -1600 -1200 -800 -400 0
H, kKA/m

" J =py M — marHutHas nonsipusaums [2] (NyHKTUPHbIE NIMHAN).

PucyHok b.4 — Kpusble pasmarinunBaHusa matepuana Hmb 240/200 B guana3oHe Temneparyp
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Bubnwuorpacus

[1] M3K 60404-1:2004 MarHuTHble MaTepuansl. YacTe 1. Knaccudpmkauus
(IEC 60404-1:2004) (Magnetic materials. Part 1: Classification)
[2] M3K 50(221):1990 MexayHapoaHbI anNeKkTpoTeXHUYeCckMn cnoeapb. Masa 221 MarHuTHble maTepuarsl U KOMMOo-
HEHTbI
(IEC 50 (221):1990) (International electrotechnical vocabulary. Chapter 221: Magnetic materials and components)

YOK 621.318.12:006.354 OKC 29.030 913 OKI1 63 9100

KntoueBkle crnoBa: cnevyeHHble MarHuToTeBepable Mmatepuarnsbl, CcrnjaBbl, HEOANM, XeJle30, 60p, KJ'IaCCI/I(bVIKa-
UnaA, napameTpbl

Pepaktop J1./. Haxumosa
TexHuyeckui pegaktop H.C. puwaHosa
Koppektop E.[. AdynsHesa
KomnbloTepHas BepcTka B./. puujeHko
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