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Table 1 Principles for the formulation of technical indicators of this standard and comparison with Japanese company standards

This standard

Japanese companies( Shin-Etsu Hitachi Metals and TDK) standards

H,  (BH),,/MGOe H,/  (BH),,/MGOe
Brief at Company H,+
Grades /kOe Deviation kOe Deviation
designation (BH) o Grades™! (BH) .
min ~ Lower  Upper min ~ Lower  Upper
G-NdFeB 415/135 G52H 17 -3 +1 69
G-NdFeB 440/135 G55H 17 -3 +1 72
G-NdFeB 455/135 G57H 17 -3 +1 74
G-NdFeB 360/159 G45SH 20 -2 +1 65 N47TS-GF 22.5 -5 +1 69.5
G-NdFeB 380/159 G48SH 20 -3 +1 68 N49TS-GR 22.5 -5 +1 71.5
NMX-U48SH 23.0 -3 +2 71
NMX-E49SH 22.5 -4 +1 71.5
N50SH-GF 21.0 -4.5 +1 71
G-NdFeB 400/159 G50SH 20 -3 +1 70 N52AS-GF 19.5 -5 +1 71.5
N52TS-SGF 22.5 -5 +1 74.5
NMX-E50CH 19.5 -3 0 69. 5
NEOREC51DSX  23.0 -4 0 74
G-NdFeB 415/159 G52SH 20 -3 +1 72
G-NdFeB 440/159 G55SH 20 -3 +1 75
G-NdFeB 265/199 G33UH 25 -2 +1 58
G-NdFeB 280/199 G35UH 25 -2 +1 60
G-NdFeB 300/199 G38UH 25 -2 +1 63
G-NdFeB 320/199 G40UH 25 -2 +1 65
G-NdFeB 335/199 G42UH 25 -2 +1 67 N44TU-GR 26.5 -4.5 +1 70.5
None None - - - - NMX-E45EH 28.0 -4 +1 73
N44UZ-GR 28.0 -4 +1.5 72
G-NdFeB 360/199 G45UH 25 -3 +1 70

None None - - _

- N48UH-GR 25. -5.5 +1 73

N47TU-SGF 26. -5 +1 73

0
0
NMX-U47EH 25.0 -3 +2 72
NEOREC48DUH 25.0
0

N48UZ-SGR 28. -5.5 +1 76
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gR1

This standard Japanese companies( Shin-Etsu Hitachi Metals and TDK) standards

H;  (BH),,/MGOe Hy,/  (BH),./MGOe
Brief H,+ Company H,+
Grades /kOe Deviation ! kOe Deviation
designation ——————— (BH),,. Grades™"! —— (BH),..
min  Lower  Upper min ~ Lower  Upper

G-NdFeB 380/199 G48UH 25 -3 +1 73

G-NdFeB 400/199 G50UH 25 -3 +1 75 N50UH-SGF 250 -4.5 +1 75
G-NdFeB 415/199 G52UH 25 -3 +1 77
G-NdFeB 430/199 G54UH 25 -3 +1 79
G-NdFeB 225/239 G28EH 30 -2 +1 58
G-NdFeB 240,239 G30EH 30 -2 +1 60
G-NdFeB 265/239 G33EH 30 -2 +1 63
G-NdFeB 280/239 G35EH 30 -2 +1 65
G-NdFeB 300/239 G38EH 30 -2 +1 68

None None 30 - - - N41Z-GR 30.0 -4 +1 71

N41MZ-GR 32.5 -4 +1 73.5

NMX-E41EH 32.0 -4 +1 73
G-NdFeB 320,239 G40EH 30 -2 +1 70
G-NdFeB 335/239 G42EH 30 -3 +1 72

None None 30 - - - NEOREC44DUX  30.0  -3.3  +0.7 74

N44Z-SGR 31.0 -4 +1.5 75
G-NdFeB 360,239 G45EH 30 -3 +1 75
G-NdFeB 380/239 G48EH 30 -3 +1 78
G-NdFeB 400/239 G50EH 30 -3 +1 80
G-NdFeB 225/279 G28TH 35 -2 +1 63
G-NdFeB 240,279 G30TH 35 -2 +1 65
G-NdFeB 265/279 G33TH 35 -2 +1 68

G-NdFeB 280/279 G35TH 35 -2 +1 70 N37EZ-G 35.0 -4 +1 72
G-NdFeB 300,279 G38TH 35 -2 +1 73

G-NdFeB 320/279 G40TH 35 -3 +1 75 N41EZ-SGR 35.0 -4 +1 76
G-NdFeB 335/279 G42TH 35 -3 +1 77
G-NdFeB 360/279 G45TH 35 -3 +1 80

Note ; The prefix of the Japanese company grades is N, belonging to Shin-Etsu Chemical Co. , Ltd. , a subtotal of 16 gradesu]J

. The prefix is NMX~, be-

longing to Hitachi Metals, Ltd. , a subtotal of 6 glradesLZZJ . The prefix is NEOREC, belonging to TDK Corporation. , a subtotal of 3 gradcsL23J . A total of

25 grades

2 EERARFAFEAAKF

2.1 EEEMEREBIFENHE
TERAE T 36 DT 5, GE—4 A Al H (40
® 1), UZEAWNYERE H, +(BH) ,, XIZEF 4 H i

Tkl 67 SH RN 68 UH ShFFAGA 70 EH /i
FlRoh 72 TH SRR 75, LR DL B (T AR
HLAE (BH) ,, WL -3 MGOe ~ 1 MGOe; £k )
¥ (BH) . WG -2 MGOe~1 MGOe,
WA (D) A B, E/MA .
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B
(BH) o = (1)

ULE (BH) |, 45 IS 10 FBRE, b H
i . =1.036,SH, EH, UH TH &l p, . =
1.035, >R 4 (AR KRN 0 505 gEA Rk
B, 3XFERS I &I (BH), 55 FRA— B
G55 2 B 1k K A A A RS B R G e BRUAE 22
1 MGOe I, #HABIES19 B, BT JRK 3 (A 38T
TR AE 8] P EE R FE I AR

WA AX(2) I H,,, EMA

H, =~ ha (2)

ULET B, AN S 1B/ ME T H, IS
—F o, =1.04, A B H,, 5] 3 {0 F SECT
(CGS i) .

2.2 FEE

A AT BRI AR A 1 8 PR B i g 1Y [
WF AFTEE TR A 5 A I R, R 4l e 5 P47 Tl
FI—E0A O 86 T H SRR Y O I R B AR N
90% SH /i F i y 88% (UH-TH & Fh N 86% , Lt
3 GB/T 13560-2017 { 5 45 S W A g #1 B ) B9 H
R 8 B R IR AE R 95% . SH-TH & F 11 2y
90% , 5 FEHLFRAR 725K, (H2 7 B UK RE AR Y
i 30 DK R v T A 3 AN T 2 R G IR A o v
FURE T 5. 6 R AR ™ AN 5. 7 5 I 30 S AT 3 4
R SR, MR i oK
2.3 HiFEAKE

PRUERM SR A SRAL T A B IO R I K R A R
HilidE T2RAR, 45 T 8 mm S A4 HOK #E A1 R
PEREFAEEEH] 4 1 mm JEJE MR HERE , RAF T
J5 8 mm FH S HUK AR YRR RE AR AL, ST
GFHHE TR LA R M BRI TR I S
g

PEALT B SR C b S B R B K W8 R ORE Y
PEREIREE 280, 51 GB/T 24270 (K BEM R VEfE
TR B0 2 ) A1 GB/T 29628 {7k il (Bl ) ik
Py VAR R I 1) o

PRAL TR D BT U R K R R R
i FRPERE , G BE R PUESRE DU R
PR | LI e T8 Ik R AR
e 0T FHIRE , axX SeMERE 430 R FH DA R A5k . GB/T
3850 (B R4 4 Jm A RHS B BT 5 4 % B I E U7
) \GB/T 9097 (K4 & @kt (RAufEhl i 4 4 )
3 LA R AR B R 52 ) \GB/T 7314 ( 4x )@ 44
B IR 4R 7Y (GB/T 31967. 2 Fii + ik #é 1
RHFRPERE IR 7 1556 2 B0 . BU o B A 24 )
FERITIE Y \GB/T 22315 4 )@ A4kt g p A 18 Fif
P HEIREE 5 5 ) (NB/SH/T 0632 ( L HAE 1 5 22
A R ) L GB/T 22588-2008 ( I Y 125 I - #4
PHROR BT RARE) (GB/T 4339 (& Jm bR A
BREESBURMIEY (GB/T 5167 (Ba%s 4 @ A1 kA
i J5 A 4 FELBEL 26 R 0 22 ) T GB/'T 40794 Fs - 7k
PR RGBS AT B R vk ) . R ER T GB/
T 40792 45 He ki 7K 1 1A 2 330 7 vk ) Rl

Easuiin NGERGUE TnE SRR S e
B PEBEEEEL PVD AR5 IR AL A ACREAR LR
T4 2 SR BE T il RSl & 1 Gk ] GB/T 34491
(REE BRI R I BE 2 ) FLE 20K St Ak S
b | HL VKPR AR IO B A IR B SR CVD Parylene
Z5 )5 A B ARG A, G R T B 4P 2 R B T el
FGE 4 F1 035 2] GB/T 40793 (B4 B4 bl 3¢ 1 04
JEYHLEEESR

PRAL TR B S Uk A K R Y A
W — Bk R BB A 25, 51 1 GB/T 38437
CFIhRr e e Jr 2N 2 Bk W AR ot AR R A 1)
5% ) e 0 R — B

ARG | T B8N SR vk, AL i
il GB/T 40793 ( be 45 B gk = i vk /2 ) .GB/T
40792 e B W K WA 2K B4 7 75 ) R GB/T
40794 T = 7K W A v 5 38 N AT 3 O K 0 Oy
2:) WEROREOR 5 e BRIk oK
2.4 FARKE

GB/T 13560-2017 J§ 5 MM REC & & T 1EC
60404-8-1 : 2015, g1t AR A5 B Py 3X — 1 00, HL AR
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Zeox X} IEC 1) MOD M4 Bl GB/T 17951 i i #4
BR80T RIEERIE,

5 GB/T 13560-2017 #H L., A< ¥5 #E 9 G52H ,
G55H., G57H., G50SH., G52SH. GS55SH., G48UH,
G50UH ., G52UH , G54UH , G45EH , G48EH , G50EH |
G40TH ,G42TH F1 G45TH 16 -5 & Hr 3 i i
7 4h G48SH .G45UH ,G42EH A1 G38TH 4 4~ iS5 )
PN LR 7 LU AR XTI R 5 1 kOe

HAT, HA AR Bk T8 80 W 25 4 1 B
68.5~73.5 KR LI NE T S KLREHENEREN 73 ~
76 L 16 A5 H S & RS H SR A R vERE R
69.5~73 3 6 M5 TDK 5 &5 A wi v R
73~74 fyHE 3 AT

XF LEASKRE 5 B Al BT 45 i REPEBE, B 5
Kl H,, AR, X =K H AR S 1, 7T
R0 19.5~21,22.5~23.25.26.5~28 30~
32.5 Fl1 35 A4, 19. 5~21,22. 5 ~23 XA bR Y
SH 1y H,20,25.26.5 ~ 28 X i A 45 #E Y UH 1)
H,,25,30~32. 5 XFRAKRUER) EH [ H 30,35 X L
ABRAER) TH B9 H ;35 ; HR EE (BH) W R,
X=FHAMWIES (BH) . #FRIE S AR MET
FRAEAH [ SAH 3T, 51 A A AR U ] — 47 SO I 7 B
AFRifES H AT LR RE LR 1,

Bk H @A ah, A FriE G55SH , G52UH ,G54UH |
G48EH .G50EH ,G42TH Fl G45TH Z& 4 Witk g = T
HASME AR RS (WE 1) BRI AL
THEBRICHE K-, AFRAER A E PRk, E R 2
IR T S R R

3 b

N T AR i BRI R B K A R AE R B
REL i JBTREIRTCAS A B AL ALas A LUy
REZHLAFSUE ) ML, il 1 (R R i ik
Mk RL) B AR ME, 5 TEC 1 52 H At i AH
BU , FE RS AR TR i ST g A 5 R R T i, #05€
R A/ A OR, RG-S T B SR
S U5 ¥ AE SR AR AR 7 I, A R E GS5SH,

G52UH ,G54UH , G48EH , GSOEH , G42TH Fl G45TH
ERBREYERE R T H ARl BUA AU RS, b e
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Basis for Formulation and Technical Requirement Analysis of the National Standard

“Grain Boundary Diffusion Neodymium Iron Boron Permanent Magnet Materials”

LYU Xiang-ke', SHEN Guo-di'* , SHEN Li-han®, GAO Lan®, ZHANG Min'

(1. Ningbo Yunsheng Co. ,Ltd. ,Ningbo 315806, China;

2. China Nonferrous Metals Techno-economic Research Institute Co. ,Lid. , Bejjing 100080, China)

Abstract: In order to promote the application of new technology and new materials for grain boundary diffusion NdFeB

permanent magnet materials, also to provide important guidance to production companies and industrial chain application com-

panies, the national standard of “Grain Boundary Diffusion Neodymium Iron Boron Permanent Magnet Material” was devel-

oped. While the international and national standards of NdFeB permanent magnet materials and the technical standards of the

world s leading companies were investigated, and the feedback from the drafting unit was combined with, it is determined that

36 grades involved in this standard are subject to technical requirements. Empirical formulas were used to calculate the main

magnetic performance technical indicators, and sample test data from the drafting units were collected for verification. The

comprehensive magnetic properties of G55SH, G52UH, G54UH, G48EH and GS50EH etc. in the standard are higher than

those of Japanese companies, and the standard is at the international advanced level.

Key words: sintered neodymium iron boron; grain boundary diffusion; permanent magnet materials; national standard





