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Advanced Technology & Materials Co., Ltd (AT&M) has a long history and is one of the leader in
R&D and production of NdFeB magnets in China. AT&M won state invention awards, state awards for
science and technology advancement for many times, owning dozens of patents. AT&M had passed the
certification of ISO9001 in 2003; ISO14001&0OHSAS 18001 in 2006; ISO/TS16949 in 2007, and hold the
license to manufacture and sale sintered NdFeB magnets under SSMC (Hitachi Metal) patent in 2003,
and renewed the patent in 2013. Nowadays, AT&M had a production capacity of 4000 tons for NdFeB
magnets with middle or higher grade annually.

NdFeB magnet has the highest properties (high residual induction, coercive force and energy
product) with competitive price. It can be machined into all kinds of shapes easily and used in many
fundamental fields directly, such as new energy, vehicles, electron & electroacoustic, energy saving
household appliances, industrial motor, instrument & apparatus, nuclear magnetic resonance(NMR),
magnetic suspension field and so on. Magnets are also especially suitable for the high property,
mini-size and lighted products.

AT&M advocates the “5 S production management”, strictly follows requirements of quality
management system (QMS) and corporate social responsibility (CSR). The “Customers Supreme,
Meeting Expectation, Keeping Improving and Pursuing Top-level” are our unchanging target. AT&M has
top level R&D team and high efficient production & management team. We can provide our customer
with high quality products and high grade technical proposal by reliable quality, reasonable price and
perfect after service.

BIFEHRIFHSE  MRIEALLER
Innovation is to promote scientific progress
and materials to improve human life
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Certificate IATF 0168511
Certificate SGS CNO7/11101

Advanced Technology & Materials
Co., Ltd.
‘'Yuhua Road, Part B of Tianzhu Airport Industry Zone, Shunyi District
Beiing , 7.R China
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Manufacture of sintered rare earth permanent and relevant parts used
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ISO/TS 16949

OCCUPATIONAL HEALTIT AND SAFETY
MANAGEMENT SYSTEM CERTIFICATE

Sudit and Confizm by Befjing Grand Honour Management System Cectificarion Co., Lid.
Advanced Technology & Materials Co., Ltd.
Funetional Materials Division

Has cstablished and implement an oceupational health and safely management system in conformity
with

GR/T28001-2011/OHSAS18001:2007 standard.

The scope coveted by this management system:

Products and uctivities:

Design. development, production, supporting service and assoefated wanagement
action of the products of sintcred rarc carth permanent magnets and their components,
precision alloys and their components, the master alloy bar of super-alloys, wrought
super-ailoys
Physical locations:

Part B of Tianzhu Airport Industry Zone, Shunyi District, Beijing.

(This document s

all be cffeetive together with the certificate No. 0221582017R2L)
Centificane repisteation 0 017 [4iR2T. Fasuing dawe Apr20 2015 Tieutive doiesFrous Ap720 2015 (o Apr (93013

The certified i should
shatl be wsed in conjunc ion with s

EpL e ammuad surve

it hefore the following date. This certificaie
1y sueveillance audit stamp issued by GIIC.

MANAGEMENT SYSTEM FHE Ad: Frhai Cantey, Boibing No. 3.
CNAS CO; Ditiushu Road, Ml Distir, B

The validits of this cortifivatrs s b vl from the follawing websile ww cnca gov.cn & www.emiqooom |
|

GB/T28001/OHSAS18001

QUALITY MANAGEMENT SYSTEM CERTIFICATE
Audit and Confirm by Beifing Grand I fonour Management Systom Crtification Co,, Ltd.
Advanced Technology & Matcrials Co., Ltd.
Functional Materials Division
Has established and implement a quality management system in conformity with
GB/T 19001-2008/IS09001:2008 standard.
The seope covered by this management system:
Products and activities:
Design, development, production, supporting service and associated management
action of the products of sintered rare earth permanent magnets and their componenls,
precision alloys and their components, the master alloy bar of super-alloys, wrought
super-alloys.
Physical locations:

Part B of Tianzhu Airport Industry Zone, Shunyi District, Boijing.

o be < certificate N 0221 502012751.)

Nole: The products covered in this scoe shalf be conformed 10 the requirement of assueiaied licenced docomint or qualified
corlificate

Ceutificale registimion 6221 SQ2B-ARSL  Issuing date:Apr202015  Effective daeFromApr 20,2015t04pr 19201

The certificd hould aceept the smmual audit before the lotlowing dute. This certificate
shall be used in conjunction with aneually sorveillance audit stamp issued by GITC
T
i >0

 Hirsesunitines

isecond sorvellianee |
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(Authorized Represemative

CAIC A T Center. Tudling No. . Ronm 107,

MANAGEMUNT SYSTLM
NAS C022-Q Oaltushu Road. Haidian Dirie, Ecifing. China

Tl calidity of his certificate can be verilied frum the lollowing websile wiw.cuca.gov.cn & swa.emiqe.com |

GB/T19001/1ISO9001

T—l The validily of this certificate can be verified from the following website www.cnca.zov.ca & www.cmiqe.com [

ENVIRONMENT MANAGEMENT SYSTEM CERTIFICATE
Audit and Confirm by Beijing Grand onour Management System Certification Co., Ltd.
Advanced Technology & Materials Co., Ltd.
Functional Materials Division
Has established and implement an cnvironment management syster in conformity with
GB/T 24001-2004/1SO14001:2004 standard.

“The scope covered by this management system:
Products and activities:

Design, development, production, supporting service and associated
management action of the products of sintered rare earth permanent
magnets and their components, precision alloys and their components,

the master alloy bar of super-alloys, wrought super-alloys.
Physical locations:

Part B of Tianzhu Airport Industry Zone, Shunyi District, Beijing.

(This document shall be effective together with the certificate No. 022151:2017R21.)

c SEXIT-(ORIL  Issuing date A 202015 Ffect 1omApE20.201St0Ape 192018

The certified organiation should accept the annual surveillance audit before the following date. This certificate
shall be used in conjunction with annually surveillance audit stamp issued by GHC
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Room 307,
. China
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Manufacturing Process of Sintered NdFeB Magnets

R JEEL

Preparing of raw materials

M SN

Inspect composition and appearance

Yl
Sifp CHSIg SR SRR, R

Inspect composition, microstructure and grain size

SURRRE

Hydrogen Decrepitating S . KIS T
WIN ALz v NLIZ T

Inspect particle size and its distribution

HlH
Pulverizing R
& FE R R R~ 55030
Inspect size and appearance of green body
EHIBLH
Pressing ’
— wlEERE . MRS BE, 582
T Inspect magnetic performance, dimension,
YR SEFNRT S appearance, density and oxygen content
Sintering and Aging
t
SN R ~F
Inspect dimension and appearance
T 5
X
Machining ~
SNERIRT REEE.
B 3 T
. Inspect dimension, appearance, coating
HE  mmm— thickness, adhesion and corrosion resistance
Coating
QMR M RE
. Inspect magnetic properties
FoHh ‘ ‘
Magnetizing
H
wEH SRR
- Inspect quantity and identification
2k

Packaging A=)
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Description of Grades for the Sintered NdFeB Magnets

Nd-Fe-B magnet ATMAX-#Ht -XX Nd-Fe-B magnet ATMAX-##-XX

Hrp:

ATMAX: TR A RERFE IR BIRA B4 PR RO ATMAX:The magnet produced by AT&M Co,. Ltd.;
it R KA R AR E i KRB FRE; 1t The value of (BH)m;

XX:The typical value of intrinsic coercive force.

XX R A EH R HE.

151 For example :
ATMAXBOMZR 7R AR 4E SRSk Mk it ias, E R AHLRERI A ATMAX50M is a sintered NdFeB magnet with
(BH)M=47~51MGOe; AEHM I/ : Hcj=14k0e, (BH)m of 47 ~51MGOe and Hcjz14kOe

@}%gﬁ 39, Application Areq
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Magnetic Properties of Sintered NdFeB Magnets
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SINTERED NdFeB MAGNETS

5206 XU VIR TS

/% Br FFR F3/Hcb = FF S1/Hc) = T A HEEEFR (BH) max
kA/m kA/m kd/m3 MGOe
s s e [ 1 e e L | s
s e | e | e e e e
s | s | e e e |
e L ] e | e e e | e
s e | s | e e e e |
omwas 1 et | e | e L s e e | e
ATMAX50 1.39~1.46 13.9~14.6 836 10.5 955 12 374~406 47~51
s i S s (i oo s | -l B e Rl Rl ke
ATMAX35M 1.16~1.22 11.6~12.2 845 10.6 114 14 263~287 33~36
s I ol B TH R e 65 e e Rl o S s
B I T TR R
e | e | e e e T e e
ATMAX45M 1.32~1.38 13.2~13.8 976 12.2 114 14 342~366 43~46
Lok | s | ses | e er ] L s | s
ATMAX50M 1.39~1.46 13.9~14.6 1035 13 114 14 374~406 47~51
ATMAX33H 112119 1.2~119 816 10.2 1353 17 247~211 31~34
s Jrehc L e R el SRS e s s s P Rt B T
s JEMSTEVIEEE FESIRTEL DI EIt) (EILPCPSLRL] RS PSR RN e EO e O
s e e o oo [ gnsss | s it A Groll B g
s A TIPS ETEPPOR ERUPERERt) R PSR R FRECEE R R RRNTTILE B PR
s e i T e e S s i e[ oo s
e TSR RS RS e FUEH N R SR R RPN S PR
s i Tt i e i Tk 333 i 3365 it
ATMAX30SH 1.07~1.14 10.7~114 172 9.7 1592 20 223~247 28~31
e ATMAxggsH ......... 112~119 112~119 816 ......... 1.0?2 ........ 1.5-95 ......... 20247~271 ...... i 3
SRR STEIREEES I EFUEE UM FPESt EERRHER) PSR R RSN R e SO
gt S B st s 5 oo i | e e 3 e i R il T B iz
SREUAMIREEE B DRSS SR (N R SRS B P S ANEE BECIIRE B HERE
SRRHAPHSE o RO ERHPHON L] AV N i S ANEE BEGIINE B n
SRRIRTEAES U RIS RS R HE 1.2?2 ........ o AR PV S O
ATMAX30UH 1.07~1.14 10.7~114 172 97 1990 25 223~247 28~31
SRRHAINSEE o RIS EEE Rl L] L PR N A S AR BIGEE B SR
gayttc Bl L rrori - IR G SR R % 5 535 il e =Rl - il & 51
SEEFEAATIAEES I ARSI U POt I RS R FEECEN SR SRR RO S SR
e £ 24 it 5 1 e i 0 vavsui v e s s e 1 S 1 e
SERPEI HIAEER R SEIIEL PG It (EELPCELRt] RS PSRl BN A P e B PR
S Al pEpLs s Jranmpe sy feanatit e s e sl 2w i o5 | s mies i sapmes o s gt
ATMAX31AH 1.09~1.16 10.9~11.6 172 9.7 2149 27 231~263 29~33
SRR AP IEES I RIS EEHTUESt RERCERE I PSR R PSRN B SRR RIS BONE
SRR PEREEE | FRRR R APRLE R AR RSO S e
A TIARERE TN TSR [EREEOICERL] L R R b R R R
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ATS M
EPR N5

74 Br HF0 A1 /Heb = HFn 1 /Hcj = B KWL EEFR (BH) max
kA/m kOe kJ/m3 MGOe
ATMAX30EH 107144 | 107-114 () 97 2388 30 203247 28~31
ATMAX33EH 142119 | 112-119 816 10.2 2388 30 247-271 31-34
ATMAX35EH 116122 | 116-122 845 106 2388 30 263287 33-36
ATMAX3BEH 1214127 | 121-127 886 11 2388 30 279-310 35-39
ATMAX30TH 106-115 | 10.6~115 765 96 2627 3 223-255 28~32
_ ATMAX33TH 142~149 [ 11.2~119 816 10.2 2627 3 247271 31-34
Ll LR g | s L 55 | e LB 200 ki - Lk ZLT O o
ATMAX38TH 121127 | 121127 886 111 2627 33 279-310 35-39
ATMAX52SH-D 142-149 | 142-149 886 111 1592 20 390~422 49-53
ATMAX50SH-D 139~146 | 139-146 1035 13 1752 2 374~406 47-51
ATMAX48UH-D 136~143 | 136-143 1000 126 1990 25 358~390 45-49
ATMAX45AH-D 132-138 | 132-138 976 122 2149 27 342~366 43-46
ATMAX42EH-D 128~134 | 128-134 938 118 2388 30 318~342 40-43
ATMAX40TH-D 125~131 | 125-131 912 15 2627 3 302~326 3841
AT&M Magnet Grade Series
[Br:Tesla]
1.5 I
1.4 N
....... I
N4 |
1.3 — -
1.2
1.1
800 1194 1592 1990 2388 2785 3183

[Hcj:kA/m]
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REHRLZR
Dy-Less Series

1.45

1.40

1.35 Dy=0

1.30

1.25

Dy=2.5% 38UH

Dy<p.5%

Br[T,10 xkGs]

115 Dy=s7%
1.10
1.05
[koe]

1.00

14 16 18 20 2 24 26 28 30 32

| | | | | I |

1.0 15 2.0 2.5 [MA/m] 3.0
iHc

AR ZE4R Magnet Microstructure AR LELZ] Magnet Microstructure
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Demagnetization Curves of Sintered NdFeB Magnets
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SINTERED NdFeB MAGNETS
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SINTERED NdFeB MAGNETS

Physical properties of sintered NdFeB magnets

MEEE Property $1§Z Unit EE Range
— C 310~370
Curie point
BrA[imE A% . )
Reversible temperature coefficient of Br 20~120 C %l C -0.1~-0.13%
Ho JATSEAE 320 N 0
Reversible temperature coefficient of Hcj 20~120 C %l C -04~-0.7%
Iiiity glem?® 7317
HEREE
Vickers hardness Hv10 500~700
MERE
Bending strength Mpa 150~400
o Mpa 800~1250
Compressive strength
o pQcm 110~170
Specific resistance
HESE . )
Thermal conductivity Wim-C) 5~15
HEBREHE FiTAME .
Coefficient of thermal expansion 10¢C 4~9 (1)
HERERYE EESM -
Coefficient of thermal expansion 10¢/C -2~0 (L)
et ; i
Specific heat Jikg-C) 350~550
HKER
Yong's modulus Gpa 140~170
V%e%ht lioss mglem? & &K Specification by user

SN TmE
Magnetic Parameter Conversion

SURRR R fir B

Parameter and Symbol Sl-unit Conversion
e T(Tesla) 1T=1Vslm?=10kG
Flux density B
BELRE J T(Tesla) 1T=1Vslm?=10kG
Polarization J
WA H AM 1AIm=4711000 0e~0.012570e
Magnetic field strength H
HigEFR (BH)mM o »
Energy density (BH)m Kjim 1kd/m3=0.126MGOe
@ o e
Magnelicflix: @ Wh(Weber) 1Wh=1Vs=10 Mx




ATE N RS TR KRG R

SRR R F5% SINTERED NdFeB MAGNETS

iR B R IERTIERE
Coating Types and Applications

% e R st
Coating type Physical properties Environment of magnet application P
=0%: —REWEYE, 8
HEGES ARAR. EAR. AT ENARPEERE;
THeE, MUERE. BE. Blue and white Zinc:Suitable for
s #45, common environment.
) Layer with three kinds of color: 4um ~ 10pm
Zine silver, blue and white, rainbow e BKATZINSSIFE,
etc.Coating layer is compact, EREEHEEIDS.
stable and homogeneous. Rainbow Zinc: Suitable for higher
corrosive environment.
WER: RETEANFRE~EERE
BXSH, BEEKEREMEMEK
HMEREw. 10pm ~ 25pm
Double Nickel layers: suitable for dew
atmosphere, and can be stably used
SEEREEEBE, ERASR, for a long time.
8 ®iFHE, REEE.
) Homogeneous and Light
Nicke! ellow layer
> - BIAER: LENRREE KM
BENFERE .
Nickel, copper and nickel layers coating: 15um ~ 30um
It has a stronger protection ability and
longer working life than double layer
nickel coating
. RTERRSNEERE, EEY
EEAGRACLBAE, . *;% &; o
o . - Ak AR o
e &N, REEE o .
_ Suitable for tough corrosive enviroment. 10um ~ 25um
Al Homogeneous silver color ) o
Al coating has no shielding effect to
and clean layer. :
magnetic property.
B TR S Rk EY T T R RETS
TEm s W, R, H—ENE; AFRAFTZNSFAIME, BXRR
Epoxy REHA. EHIRREAE . 215um
Black, gray layer with certain luster. By spaying or electrophoresis ,suitable
for higher corrosive environment.
AL/ BHL BHEHRES, BT ERAEEeE
1 JFH A 7 [Fo
Passivation/ ESORE RIS Suitable for the situation of short-term <3um
Phosphorization Colorless or light gray layer transportation and storage.
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MIKARSEE S

O WBEEH. Sk &E 87l TASFMIGE, RESTRAREEERK i

O AU SRR EIE LKA TREALIE, BlneEik,. H5E. R, RMEEBHLS, DURIES mEsh AN S i 1t

O FBESR. ZiR. BEFHRNELKEEEITRE, SRR PHSMER

O WHURIBERZFPHEREITHEIKBENEMNI, fmstad. B, BE. BRiS

O HWUBZ2EEZBRBBESFETRIIEN (10P) MEMBMLERFEIKBFETRM W, BIRMERITE
I oy 3072 D I O b O o VIRV O it nky 57 VIE B N AV i B v B DU i b X7 by Liom S S O
KM HATE R R EIRE THIM REFIE X S B BOARE R 4R

O WHBZEREE. BE. ASEN. BESHRINEN~aHERHITEEm 2

O FLURMHHEER DRI, AR PBREN AR LKA RAR FHKE

O NTHEFHREKREIKEIAREY, 7TRASZ &M S~

IHER T REREE
BEHT KL= Scanning Electron
Pulsed Field Magnetometer Microscope (SEM)

i BN
Magnetic Material
BRAEAFETIRUCLIEMN  ICP-AES AOI Machine

REMZRAL

Contour Projector
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NdFeB magnet manufature and service

© All kinds of shapes of magnets can be supplied after grinding, electric wire cutting, mechanical drilling and cutting, and other
methods.

© Al kinds of magnets with coating can be supplied, such as electric coating, electroplating and phosphorizing and so on. It will
guarantee a good appearance and anti-corrosion characteristics.

© The magnet can be magnetized in single, multi and radial directions.

© According to the requirements of customers, magnet can be aged, demagnetized, re-magnetized after demagnetization.

© The chemical compositions of raw materials and magnets can be analyzed by ICP. The magnet microstructure can be
analyzed by SEM and magnetic powder size distribution measured by the Laser Particle Size Analyzer. The magnetic
properties can be tested by B-H tester at both room temperature and high temperatures.

© The coating layer can be analyzed by SST, PCT, HHT, HAST, dropping and layer thickness tester.

© The magnetic circuit analysis and design can be offered.

© Magnets with special characteristics or assembly parts are also available for customers.

B E TR

Continuous Vacuum SEIEML
Sintering Furnace Multiwire Saw

AT pe AR
Automatic Parallel
Pressing Machine L EEhHES Automatic Electroplating Line

Automatic Spray Coating Lin
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%L RiR
Resource of Rare Earth

BEIRBREFEA ZHSH, SHMXERAFEATE, M) WERMEHFEE CIA. 'R T & 8E, #iE. =
B, =MD .

LEMERBERAADSTEEENRLEAZL TEVNEKR; RRGLRHERAMSERSHEERALRRZ T LFR
WAFEHLRRARAR, FEHE—SRETHLEROMBE.

Rare Earth resource has a wide distribution in China, including Inner Mongolia, Sichuan, Shandong, 7 southern
provinces(Jiangxi, Guangdong, Guangxi, Fujian, Hunan, Yunnan, Guizhou).
AT&M has built close business collaboration with main State-Owned-Enterprise Rare Earth Groups of China. Meanwhile, our

mother company CISRI founded ShanDong Rare Earth Group in ShanDong Province with Chinalco. This company will guarantee

a consistent supply of rare earth resource for AT&M.

oo

Si Chuang

Jiang Xi
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2~ =) = R

v

FemitRe
1. BRI REL M RERFTSIAYBr« Heiy HebF (BH) m#iE =212 HRGB/T13560-20003% EFR#r/fE | ECA04-5 = Fr S EIAY ;
2. BREESESKT (NdFeB) TEMRBFFFERSF, EBFMTIME, TUSEIMSFIERMER;
DRERMESE (Cloe NHiy S0;. NO,)
QOESHEMNIFE (FlnESBEERAKTRE)
OBRME. WM. BUIATE
DESRIE
O=REEE
3. —MRIFERT, B4k (NdFeB) RARERTMASSHHIERERNIER, EBEEERENSTESALHHME, wiTtHfE
FIRT RIARYE B AR R EFHE SRR EE A A EIRE S AR SRR T (NdFeB) RiEfA;
4. IREEERERT (NdFeB) BAMRISIMEIR, UdEMRE, SHEREMEO, EEARNREREERAE.
B
1. BHIERIREE ST (NdFeB) MR ARSRHUATINS, BB GEEH T FINKBETHREMETHLIE; VDRME,
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Corporation Declaration

—. Product Specification

1. All the data listed in magnet property table, such as Br, Hci, (BH)m, are measured as per Chinese national
standard GB/T13560-2000 or international standard IEC404-5.

2. Please avoid the following condition in the storaga and usage of sintered NdFeB, or the magnet,properties
and material would be affected:
(D Corrosive gas (Cl2, NHz, SO,, NO,)
(2) High conductive condition (such as electrolyte)
) Acid , alkalescence, organic impregnant et al.
@ Hydrogen
(5 High temperature and high humidity condition

3. In normal condition, when sintered NdFeB magnet is heated, the magnetic properties will decrease with the
increasing temperature, and it will completely disappear when the increasing temperature is above Curie
temperature. Different sintered NdFeB magnet should be chosen for design and usage according to actual
temperature characteristics.

4.Sintered NdFeB magnet has comparatively low toughness and shock resistance, it is prone to fracture,

therefore direct impaction should be avoided in using

.. Notice

1. Magnetized sintered NdFeB magnet has high magnetic field therefore magnetism, mobile telephone,
electrical equipment and other thing prone to magnetize should be kept away and be careful in operation to
prevent form being nipped.

2. Any company and person should not transship this file or use for other purpose without our clear
permissiom.

3. The magnets made in AT&M are for normal use only please consult with us if there are special application

such as in medical treatment and military.
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