CEPAEYHUKU HA OCHOBE MATHUTOMATIKUX
METANNTUYECKUX NMOPOLLKOB

AO «HUWU «DEPPUT-AOMEH» ABNAETCA BeAyLMM POCCMMACKUM NPEANpPUATUEM, OCYLLECTBAAIOWMM UCCNEL0BaAHUA,
pa3paboTKy U NPOM3BOACTBO CEPAEYHMKOB M3 NOPOWKOBOro monubaeHosoro nepmannoa (81% Ni) u nopowkos
nepmannon (50% Ni).

McxoaHble NOPOLLKM NPeACTaBAA0T COB0M MUKPOAUCNEPCHbBIE HaCTULLLI METa/IIMYECKUX CNIaBOB C UHAUBUAYANLHON
3NEKTPOM30NALMEN, BCAEACTBUE HEro KObLA U3 3TUX MaTEPUAN0B UMEKOT CTPYKTYPY C pacnpeaeneHHbIM BO34YLWHbIM
3330pOM, HTO NO3BOAAET UM PabOTaTh B CMAILHLIX MarHUTHBIX MNOAAX.

CepaoeyHUKU A3HHOM rpynnbl MarHUTOMATKMX Matepuanos 06nafaoT paaomM BaXKHbIX ocobeHHocTel, 3hdeKTUBHO
MCMONL3YEMbIX B 3/IEKTPOHHOM annapaType U pasnuyHbIX y313X 3EKTPOTEXHUYECKUX YCTPOUCTB. K HUM OTHOCATCA:

. BbICOKOE yAenbHOe CONPOTUBAEHUE

. HW3KMe NoTepm Ha rMcTepesnc

. BbICOKaA MHAYKUMA HACBILLEHUA

. WUCKNIOUUTENBHO BLICOKAA CTabMALHOCTL MHAYKTUBHOCTH
8 NEPeMeHHOM U NOCTOAHHOM 3/IEKTPUYECKOM Noe

. BbICOKaA TEMNEPATYPHaA U BpEMEHHaA CTabuIbHOCTL 31EKTPOMArHUTHbIX
napameTpos

MpuHaTbie 0603HaYeHUA NapameTpoB

Hy - Ha4aNbHaA MarHMTHAA NPOHULAEMOCTE Ha HactoTe 10 kly B none 0,25 mTh
F - npenensHas pabovana 4actoTa
tmﬁu - TAHFEHC Y13 MarHUTHBLIX NOTEPL
Fe - YaCTOTa HOHTPOIA TAHFEHCE Y3 MarHUTHLIX NOTEPL
Ha - AMNAWTYAHOE 3HAYEHME HAMArHMYMBAHILLErD NONA
TKW, - TEMNepaTypHbId KOSMPULMEHT HAYANEHOK MarHUTHOW NPOHMLIEEMOCTH B
OManasoHe TEMNEPATYP
A - KO3 PUUMEHT HEYANBHOW MHAYKTHMBHOCTH

CepaeyHMKM H2 OCHOBE M3rHUTOMATKUX METAMHECKMY NOPOWKOB PasaHCKOro Ha3HavYeHMA MIroTAaBAMBAKOTCA B
cooTeeTcTEMM C MAD.707.199TY, NAD.707.220TY, NAD.707.552TY (mapka M) 1 KMIM.757140.002 TY (mapka MN).

CepaevHukm maprin MM (KMIN.757140.001TY) srntoteHsl B MNepeyeds 3KE 21-2019, Yacre 21 «M3penua M3 peppuToB
M MarHUTOOM3NEKTPUKOBY, KHura 1.
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CepaeuHMKM U3 nopowkos Mo-nepmannon

80% Ni, 3% Mo
TKy,, (x10°6)
K F x10-3 HH
H tgdy ( ) 1/
$10%  «ly Fe, kY Ha =24 Afm H;=72A/m  (-60 + 85)°C
5000 1000 - 20.0
12..14 —
3000 - 50.0
20 1000 1000 - 30.0 120
30 - 5.9
60 30 100
100 12.0 12.9
30 - 10.3
100 30 100
100 228 24.3
30 - 18.0
125 100 120
100 45.0 48.0
30 - 20.0
140 100 120
100 48.5 51.5
30 - 37.5 150
160 100
100 105.0 108.0
250 30 30 45.0 50.0 200
MakcHMMmaneHan HHAYKLWA HaCblWeHA A0 0.8Tn
Cepae4yHHKM M3 NOPOLWKOB Nepmannon
50% Ni
Hy F g3y, (x10-3)
+10% Ky Fe, Ky Ha =72 A/m
14 3000 1000 20
30 7
60 300
100 15
30 20
125 100
100 51
30 30
147 100
100 80
10 40
160 50
30 100

MaKCMMaNbHaA MHAYKUMA HackiWeHua ao 1.5 Ta

(-60 +155)°C
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120
120
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150
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TKyy (x10°6)
1/°C
(-60 + 100) °C

150

200
200
200

250



KoadduumeHt HauanbHoH nHAYKTMBHOCTH A, (HTH/N?) cepae4HMKOB M3 nopowkos Mo-nepmannoa

Tunopa3mep Mapka marepuana
cepaeyHuka MMN14 MN20  MnMe0 Mnio0 Mni25 Mn140 Mn160 Mn2s50

K7xdx3 3.15-4.91 5.9-7.5 17.6-21.6 29.4-36.0 36.8-45.0 42.1-50.4 47.2-57.6 73.6-50.0

K10x6x3 1.86-4.52 5.0-6.4 16.2-19.8 27.0-33.0 33.8-41.3 37.8-46.2 43.2-52.8 67.5-82.5

K10x6x4.5 4.54-6.78 7.7-9.8 24.3-29.7 40.5-49.5 50.7-61.9 56.7-69.3 64.8-79.2 101.3-123.8
K12x5x5.5 10.08-13.59 14.9-20.7  49.0-59.8 81.5-99.6 101.5-124.5 114.1-138.5 130.4-159.4 203.8-249.1
K13x7x5 6.45-9.0 10.5-13.5  32.4-39.6 54.0-66.0 67.5-82.5 75.6-92.4 86.4-105.6  135.0-165.0
K17x10x6.5 7421013  10.5-151  36.5-44.6 60.8-74.4 76.0-92.8 81.5-104.0  97.3-1189  152.0-185.8
K20x12x6.5 1.174.75 11.3-15.0  35.1-42.9 58.5-71.5 73.2-89.4 81.9-100.1  93.6-114.4  146.3-178.8
KN15x7x4.8 7.02-9.53 10.9-146  34.3-419 57.2-69.9 71.6-87.4 80.1-97.9 91.5-111.9  143.0-174.8
KN15x7x6.7 10.32-13.68 15.6-21.0  49.2-60.2 82.1-100.3  102.6-125.4 114.9-140.4 131.3-160.5 205.2-250.8
KM19x11x4.8  4.98-5.99 8.1-11.5 25.2-30.8 41.9-51.3 52.2-64.1 58.8-71.8 67.1-82.1 104.9-128.2
KM19x11x6.7 7.31-10.03 11.7-151  36.0-44.1 60.2-73.6 75.3-92.0 84.2-103.0  96.3-117.7  150.5-183.9
KN24x13x5.2  6.01-8.21 9.5-12.5 29.5-36.0 49.2-60.2 61.6-75.2 68.9-84.2 78.8-96.3 123.1-150.4
KN24x13x7 8.54-11.42 133173  41.1-50.3 68.5-83.7 85.6-104.6  95.9-117.2  109.6-134.0 171.3-209.3
KN27x15x5.2  5.66-7.81 9.1-11.8 28.1-34.4 46.9-57.3 58.6-71.6 65.6-80.2 74.9-91.6 117.1-143.1
KN27x15x6 6.74-9.18 10.7-13.9  36.0-44.0 60.0-73.4 75.0-91.6 84.0-102.6  96.0-117.4  150.0-183.4
KM36x25x7.5 5.42-7.48 B8.8-11.1 26.9-32.9 44.8-54.8 56.0-68.4 62.7-76.7 71.6-87.6 112.0-136.9
KM36x25x9.7  7.24-9.85 11.7-146  35.5-43.4 59.1-72.2 73.8-90.2 82.7-101.1  94.5-1155  147.6-180.4
KN44x28x7.2  6.27-8.45 9.9-12.6 30.4-37.2 50.7-62.0 63.4-77.4 71.0-86.8 81.1-99.1 126.7-154.9
Kn4ax28x10.3 9.51-12.59  14.8-188  45.3-553 75.4-92.2 94.2-115.2  105.6-129.0 120.6-147.4 188.5-230.3
KM52x36x10  7.4-9.97 11.7-149  35.9-43.9 59.9-73.1 74.8-91.4 83.8-1024  98.5-117.0  149.6-182.8

KMn52x36x14  10.63-1433 16.5-209 5L.6-63.1 85.9-105.1  107.5-131.0 120.4-147.2 135.5-168.1 215.0-262.8

MpumeyaHue. 3HaueHuA KOIGHULMEHT HAYANLHOW MHAYKTMBHOCTM AL NPUBEABHBI © YYETOM NONEH AONYCHOB Ha
FEOMETPHYECHHE PA3MEPLI M HAYANLHYID MATHUTHYIO NPOHULAEMOCTE CEPARYHMKOB.



KoadduumeHT HauanbHON MHAYKTUBHOCTH Ay (HIH/N?) cepaeyHHMKOB M3 NOPOLIKOB NepMannon

Twnopazmep Mapka matep1ana

CepAeYHMKa  WMN14 Hneo Mn12s uniaz Hn160
K7xdx3 3.15-4.91 14.0-19.1 23.4-42.3 30.5-49.5 36.3-54.2
K10x6x3 2.86-4.52 12.7-17.3 25.9-38.4 30.5-45.2 33.2-49.2
K10x6x4.5 4.54-6.78 20.4-27.9 41.5-62.0 48.8-73.0 53.2.79.4
K12x5x5.5 10.08-13.59 43.2-50.1 88.1-131.0 103.6-154.0 112.8-168.4
K13x7x5 6.45-9.0 29.0-40.0 56.8-89.5 66.6-105.5 72.5-115.0
K17x10x6.5 7.42-10.13 32.9-45.1 64.8-98.4 76.2-115.7 83.0-126.0
K20x12x6.5 7.17-8.75 318436 62.5-94.5 735-111.1 £0.0-121.0
KN15x7x4.8 7.02-9.53 32.0-44.0 61.8-92.2 72.6-108.5 79.1-118.1
KN15x7x6.7 10.32-13.68 46.0-62.0 90.1-134.0 106.0-158.0 115.4-172.4
KN19x11x4.8  4.98-6.99 22.0-31.0 45.5-68.0 53.5-68.0 58.3-87.1
KM19x11x6.7  7.31-10.03 33.0-44.0 66.8-99.7 78.6-117.0 85.6-127.8
KN24x13x5.2  6.01-8.21 27.0-38.0 53.7-80.0 63.2-94.2 68.8-102.6
KN24x13x7 8.54-11.42 38.0-51.0 77.0-115.0 90.7-135.0 98.8-147.6
KMN27x15x5.2  5.66-7.81 26.0-36.0 51.0-76.2 60.0-89.6 65.3-97.6
KN27x15x6 6.74-9.18 30.0-41.1 61.2-91.2 71.8-107.0 78.3-116.9
KN36x25x7.5 5.42-7.48 24.0-33.0 49.6-74.0 58.3-87.0 63.5-94.8
KN36x25x9.7  7.24-9.85 33.0-43.3 66.0-98.5 77.5-115.0 £4.4-126.1
KNd4x28x7.2  6.27-8.45 28.0-38.0 55.7-83.0 65.5-97.7 71.3-106.5
KN44x28x10.3 9.51-12.59 43.0-56.0 85.0-129.0 100.0-152.0 109.0-165.6
KN52x36x10 7.4-9.95 32.8-44.9 71.2-95.0 84.0-111.7 91.2-121.6
KN52x36x14 10.63-14.33 47.2-64.6 101.2-137.5 119.0-161.0 129.7-176.3

Mpumeuanme. 3HAYEHUA HOIPPULMENTE HAYANLHOR WMHOYKTMBHOCTH AL NPMBEASHEI C© YYETOM NONEA ADNYCKOB Ha
FEOMETPMUECKME PASMEDLI M HAYANBHYI0 MATHHTHYIO NPOHHLAEMOCTE CEPOEUHMKOB.



Fasmephl KOAbUEBbLIX Cepae4YHMKOB
Pazmepel, mm

Tun cepaeyHuKa 6e3 NoKpLITHA C NOKPbITHEM
oD D h OD, makc  ID, muH b, maKc
K7x4x3 7 4 3 7.8 3.2 4.0
K-Tuna H10x6x3 10 6 3 10.8 5.2 4.0
. K10x6x4.5 10 6 45 108 5.2 55
hr K12x5x5.5 12 5 5.5 12.8 4.2 6.5
- K13x7x5 13 7 5 13.8 6.2 6.0
0 K17x10x6.5 17 10 6.5 17.8 9.2 7.5
K20x12x6.5 20 12 6.5 20.8 11.2 7.0
KN15x7x4.8 15 7 4.8 15.8 6.2 5.8
KN15x7x6.7 15 7 6.7 15.8 6.2 7.7
KN19x11x4.8 19 11 4.8 19.8 10.2 5.8
KN19x11x6.7 19 11 6.7 19.8 10.2 7.7
KM - Tvna KM24x13x5.2 24 13 5.2 24.8 12.2 6.2
. b KN24x13x7 24 13 7.0 24.8 12.2 8.0
| KN27x15x5.2 27 15 5.2 27.8 14.2 6.2
m m h|  KN27x15x6 27 15 6 27.8 14.2 7.0
) oD | 4 Kkm3ex2sx7.5 36 25 7.5 - - -
" - KN36x25x9.7 36 25 9.7 - - -
KN4ax28x7.2 44 28 7.2 - - -
KN44x28x10.3 44 28 103 - - -
KN52x36x10 52 36 10 - - -
KN52x36x14 52 36 14 - - -

Cucrema o6o3HaueHUid cepaeuHkoB mapok MM 1 UM npw 3akase
Npumep o603HaueHnA

MM || 140 || K ||20 X12X6.5
| OcHoBHbIe pasmepbi cepaeytuka

{OD x ID x h, 6e3 noKpLITHA)
Tun cepgeyHuka (K, KM)

HayankHan MarHWTHaA NPOHULIAEMOCTL

Mapka maTepuana (MM, M)

B COOTBETCTEMM C TEXHMYECKMMMW YCNOBMAMM HA CEPAEYHWKW BO3MOMHO HaHECEHME OW3NEKTPUYECKOTO NMOKPLITHA,
NO3BONAOWEN0 OCYLWECTBAATE HaMOTKY npoBoga Oe3 npeagapMTENbHOM W30NALMM NAKOTKAHBKD WA ODYTMMM
AMINEKTPMYECKUMM MaTepuanamu. MoKpeTMe cepaeyHUKoB ocywecTeareTca Moamammaom 11, obecneynsaowmm
3INEKTPOM30NALMKD OT npoboA ao HanpameHua bonee 500 B.

Mo TpeboBaHuio 3aKa3uMKa BO3MOMHO MCMOMHEHWE CEPAEYHWMKOB C YMEHBILEHHBIMW AOMYCKAMMW H3 HA4YaNbHYW
METHWUTHYH NPOHULAEMOCTE (KO3DDUUMEHT HAYANLHOW MHOYKTUBHOCTH).



