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AT&M Amorphous Technology Co., Ltd., a wholly owned subsidiary of AT&M Technology Co.,
Ltd. (controlled by China Iron & Steel Research Institute Group, CISRI) , is a high—tech enterprise
engaged in the R&D and production of amorphous Materials.The company was founded in 2012 with
a registered capital of 510 million yuan.

As the leader of amorphous materials industry in China, AT&M Amorphous Technology Co.,
Ltd. has its own intellectual property in amorphous alloy and production technologies. The main
products of Fe—based amorphous alloy ribbons are widely used in the fields of power transmission
and distribution, power electronics, new energy, transportation, aerospace, medical equipments,
consumer electronics and industrial power supply etc. We concentrate on energy saving,
environment protection and key high—tech materials to make our world cleaner. As a paradigm of
industrialization of amorphous materials, we commit to providing high quality products and solutions

for customers.
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History

MRS RRIRIFRE EH M ELBEIERA,
EZRABITF AL ERET ARSI Z—; FERER
BRI ERSEH PR
CISRI made a breakthrough innovation of on-line
winding technology of amorphous ribbons, which was
reviewed as one of the top 10 annual Sci-Tech news in

China. In the same year, a pilot production line with
annual capacity of 100 tons was established.

EREIFS0 N RIERFEMAERE, FRNFAL
AT RRFAPAXNIFRSETT

CISRI constructed an amorphous ribbon caster with
capacity of 50 kg/batch, and the ribbons were successfully
applied for earth leakage circuit breakers (ELCB).

WERAR S BEZR 1 0 2%
REESTEMHEES
CISRI constructed an
amorphous ribbon caster with
capacity of 10 kg/batch.

CISRI started fundamental research on

equipment and technology.

@ o

WEAR S IAIFRES S EINE FLEREHEFE, KITRIAHAR S ET
AR R T 2L EIRATTA 7T ERIEEHMBEEE TERAHRRHD
Approved by Ministry of Science and
amorphous alloys and its experimental Technology of China, National Amorphous

and Nanocrystalline Alloy Engineering
) Research Center (NAC) was established.

LSRR R S A E ERREE T 25
RERHBIRAT, FRLSHAIERE
FlmHOAE

AT&M Co., Ltd. was established with
CISRI as the major share holder. Amorphous

business was incorporated into Amorphous
Products Branch of AT&M.

1998
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The annual production capacity of amorphous ribbon
reached 60,000 tons.

History/ A2 R 73 5B

LHRIFREHBRRERTIKIL
AT&M Amorphous Technology Co., LTD.

was established.

R T=RIARI4 T
The annual capacity of amorphous ribbon
production reached 40,000 tons.

HEIR, PIAARRXERARRERRHE —FR

Scientific and Technological Progress Award”.

ERE @A ARETIFMNET TR
BEEMEFT #IR, IFARRXEEARRER
Rt — &R

An amorphous ribbon production line with annual
capacity of 1,000 tons was established in Zhuozhou
(Hebei) industrial base. The technology was awarded
the Second Class Prize of “The State Scientific and
Technological Progress Award”.

EREED AREI K FEME A Fr-500ESHEEN KRS SHER

A high-precision nanocrystalline ribbon production line of Amorphous Products
Branch was set up in Yongfeng (Beijing) industrial base with annual capacity
of 500 tons. The technology was awarded the Second Class Prize of “The State
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EFRSEEN #EIER S M SINEENIFIEITEL
Introduction to Amorphous Alloys Characteristics Comparison Between Fe-based
Amorphous Alloy Ribbon and Grain—-Oriented (GO)

FREHESE—MFLNTETE, RARSEUSHAEHENERIESINGN. FRUHaSE Silicon Steel
BEERATETENKELFEE, BEEaSX. [MIRENER, TZNBTERBEESE. BEITE. Bl B
TEEESE BYafEN HEEREE
EFMCRBEN, TURSSRSEANE. BEEE. HSNATRETESEN, ERaSR 0T ESE Parameters GO Siicon Steel Fe-based Amorphous Alloy
TBEE SN AT RS I S HIRFEREO0%-80% o & Density (glem?) 7.65 7.20
o A o e e — VN [BEIRE Curie Temperature (C ) 746 428
SEawmMEFT 2, EREEHMETNER, £ 3P 5. ATERasEaHEd . i,
g oy ST SOVAL . PR g E Crystallization Temperature (C ) = 500-520

EPERE S AINE SR, WENASTIRNESIEHE. - ! 0

FIAIGRE Tensile Strength (GPa) >0.3 2.1
Amorphous soft magnetic alloy is a new type of energy saving materials, which is produced by #1488 Young's Modulus ( GPa) - 130
rapid solidification technology. The cooling rate of molten alloy is about one million degrees. The YEFERERS Victor's Hardness ( Hv ) > 180 940
microstructure of amorphous alloys is different from that of crystals. Regarding to the microstructure s8BKEE Thermal Expansion Coefficient ( x 10°/C ) ~ 5
of amorphous alloys, the atoms are in non—periodic structures. Amorphous soft magnetic alloys _ _

IEF0RLRN SR E Saturation Induction (T) 1.8~2.0 =156
exhibit combined high permeability and low core loss, and widely used in a variety of applications

EBFE=R Electrical Resistivity (uQm) ~0.50 1.35
such as distribution transformers, inductive devices, motor stators, and sensors etc. Especially in

pabnes =S i icti ’G = afg, Ori B, As-
the field of distribution transformers, amorphous core transformers save 60% — 80% no—-load losses iR e AN TR Rt S SO B Oriontod) 2l ASTEEE)

HiA Coercivity (A/m) <30 <25

compared to traditional silicon steel core ones.

. ) . . . i <0.85@ 50 Hz,1.7 T
Compared to conventional rolled ribbons, the amorphous ribbon production process is very compact, FE/2d#E Core Loss (W/kg) (23QH085 ) * <014 @50Hz,1.35T

and there is no pollution emission. Due to their energy saving effect in production and applications, the <220@50Hz1.7 T

STETHER A P VA <0.2 Hz,1.35T
EEARTEDD pparent Power ( VA/Kg ) (23QH085 ) * 0.20 @ 50 Hz,1.35

amorphous ribbons are known as a revolutionary progress in metallurgy.

* HURENE GB/T 2521.2-2016FAIEN @RS 23QH085 .
* Data from GB/T 2521.2-2016 GO silicon steel grade 23QH085.

20 I I 16
[ GO Silicon Steel 23QH085 | 14 /
16 /
5 12 { GO Silicon Steel 23QH085 | /
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€ 12 A/T—h Alloy AN101 g 0
H / | Amorphous Alloy I’* = /
B g 08 P
'g 0.8 _q: 06 o
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/ I / © o4
04
/ ' / 02 | [Amorphous Alloy ANTDA [EE=
/
RaSHHETTEREE SBOBRTFHT ERASHRTHS 00 ! I = L . 0 e 5 30
Schematic of amorphous alloy ribbon casting Atomic structure of metal Atomic structure of amorphous alloy Magnetic Field (A/m) Induction (T)
HEIER ST SN EIZRTLY HEIERESE SN SIRFEXTLL
Hysteresis loops comparison between Fe-based Core loss comparison between Fe-based amorphous alloy

amorphous alloy and GO silicon steel and GO silicon steel
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Specifications and Properties Specifications and Properties

F=m#lkg Specifications B EYS Y General Electromagnetic Characteristics
_ BBERIT) FHEER BERRS
5t * ERVTHRE HEER T RE | )%?;5( T PO
Width Average Thickness Lamination Factor Fo-based A hous Allov Ribb AN101 AN101S AN101A
Trade Mark . e-based Amorphous Alloy Ribbons
(mm) (um) (%)
RERERSEE Induction By (T) =1.56 =1.57 =1.59
AN101 242
120+ 0.5
142+05 - FfE=R Electrical Resistivity (u Q.m) 1.40 1.35 1.23
170£0.5
AN101S 13405 252 88 N
=U. B 86 MORORAE (s R 1B Annealed 2.6 2.2 1.7
100~300mmEHIZEE Saturation
Customized Width Ma i -6
gnetostriction (x 10™°) =2 Aa
ANTO1A 2547 &L As-cast 25 25 25
BEEE Curie Temperature (C ) 428 417 405
BB MERE General Physical Properties
& B Ao H . . .
HEIFRESHY | ANA01 AN1O1S AN1O1A HBYFLMERE Typical Magnetic Properties
Fe-based Amorphous Alloy Ribbons
HEEREETM
AN101 AN101S AN101A
Fe-based Amorphous Alloy Ribbons
ZE Density ( g/cm?) 7.18 7.20 7.23
e | RiipieE RO R R
S50 Hz, #3758E80A/m NHIME Rk A 5E = 140 > 140 > 140
Induction at 50 Hz and 80 A/m* (T )
&WIRE Crystallization Temperature (C ) 5255 515 500 7R Coercivity (A/m ) <20
50 Hz, 1.30T < 0.10 < 0.10 < 0.10
FHeE Tensile Strength ( GPa) 2.1 2.1 2.1
SN
Ee 50 Hz, 1.35 T < 0.11 < 0.11 < 0.11
Core Loss (W/kg)
BEESE Young’s Modulus (GPa) 130 130 130 50 Hz. 1.40T <012 <012 <012
50 Hz, 1.30T < 0.13 < 0.13 < 0.13
#EECHERE Vicker's Hardness Hv-50 g Load 940 940 940
EEInES
Hz, 1.35 T <01 < 0.1 < 0.1
Apparent Power ( VA/Kg ) 50Hz,1.35 015 015 019
HRZRKEE Thermal EXpanSiOﬂ Coefficient (X 1O’R/°C, @ 30’“3OOOC> 6.8 6.7 5.9 50 Hz, 1.40T < 0.20 <018 <017

i HLSERFE R RISk A 8 it (N &
Note: Core loss and apparent power are measured by single sheet tester.
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BRI EEBZe AN101
Typical Magnetic Properties of AN101

Lt SRFE M S L TEID R i
Core Loss Curves and Apparent Power Curves

1.70 1.70
| Measured by Single Sheet Tester | Measured by Ring Core Sample Tester
160 160
~
1.50 1.50 /
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/ / AN101 / /" [AN101
1.00 Sample: Single Sheet with 300mm in Length 1.00 = ple: Ring Core; Inner Diameter
and 142mm in Width 34mm and Outer Diameter 37mm
Annealed at 390°C for 96 minutes Annealed at 400°C for 1 Hour
0.90 s " 0.90
0.05 0.10 0.20 0.30 0.05 0.10 0.20 0.30
Core loss (W/kg) Core loss (W/kg)
1.70 1.70
Measured by Single Sheet Tester | | Measured by Ring Core Sample Tester |
1.60 1.60
1.50 . 1.50
Lo~ i B
o 140 = 1.40
= 50Hz
c c
£ 50Hz 60Hz § 130 | somz
3 Ea 2 ZEPLE
£ 120 A € 120 / /
1.10 / / 1.10 / /
/ / AN101 / / AN101
1.00 Sample: Single Sheet with 300mm in Length 1.00 ple: Ring Core; Inner Diameter 34mm
and 142mm in Width and Outer Diameter 37mm
0.0 Annealed at 390°C for 96 minutes 0.90 | Annealed at 400°C for 1 Hour
005 0.10 020 030 040 050 " 005 0.10 020 030 040 050
Apparent power (VA/kg) Apparent power (VA/kg)

i AR RE ML AR A DS EIFR M T IO IR EYE, (it \REZESRRITRNSE, XYL
Pttt pgEtrRIHES I SR E, TMERFRIGBHREE.

Note: The above curves are typical properties and are only used for reference in designing transformers. They are
not the guaranteed values and are not the standard for acceptance of any product.
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HIBIEEGEMZ&AN101S
Typical Magnetic Properties of AN101S

Lt S IRFEB S A EL I E TN R B
Core Loss Curves and Apparent Power Curves

170 170
|_Measured by Single Sheet Tester | | Measured by Ring Core Sample Tester |
160 160

150 / . 150 // ;/
1:40 50Hz// 60Hz - 50Hz / /
- / // / 60Hz
NESE - ZieEa:

// AN101S / /| antots
1.00 Sample: Single Sheet with 300mm in Length Z

Induction (T)
g

Induction (T)
g

N
o

T
-
o

1.00 ple: Ring Core, Inner Diameter
and 142mm in Width 34mm and Outer Diameter 37mm
0.90 Annealed at 370°C for 96 minutes 0.90 Annealed at 390°C for 1 Hour
“005 0.10 0.20 0.30 "00s 0.10 0.20 0.30
Core loss (W/kg) Core loss (W/kg)
1.70 1.70
| Measured by Single Sheet Tester | | Measured by Ring Core Sample Tester |
1.60 1.60
gt
1.50 1.50

- /7 L =

' 50Hz
50H Z/ <5 / /
130 1 80Hz

440 / / ’ / /
/ / AN101S / / AN101S
1.00 S le: Single Sheet with 300mm in Length 3 : Ring Core; Inner Diameter

g
»
o

Induction (T)

Induction (T)

-
-
o

1.00
and 142mm in Width 34mm and Outer Diameter 37mm
060 Annealed at 370°C for 96 minutes 0.60 Annealed at 390°C for 1 Hour
“005 0.10 020 030 040 050 “005 0.10 020 030 040 050
Apparent power (VA/kg) Apparent power (VA/kg)

i DA RSB BRI AR AN B EIER A T AV AR L E, (Mt ARTERERRITHISE; XML
PR MERE R RIE BT N, AMEAF mIBURIE .

Note: The above curves are typical properties and are only used for reference in designing transformers. They are
not the guaranteed values and are not the standard for acceptance of any product.
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BB GEEZE ANT01A
Typical Magnetic Properties of AN101A

Lt SRFE M S L TEID R i
Core Loss Curves and Apparent Power Curves

-
~
o
<
~
o

| Measured by Single Sheet Tester | Measured by Ring Core Sample Tester |
1.60 1.60
150 150 / v
o 140 4 E 1.40 / /
= 50Hz //GOHZ = 50“7
2 130 2 130
g g
2 3 60Hz
£ 120 £ 120
1.10 // 1.10 /
// AN101A / / AN101A
1.00 Sample: Single Sheet with 300mm in Length 1.00 / Sample: Ring Core; Inner Diameter
and 142mm in Width 34mm and Outer Diameter 37mm
0.90 Annealed at 360°C for 96 minutes 0.90 Annealed at 380°C for 1 Hour
005 0.10 020 0.30 “005 0.10 020 0.30
Core loss (W/kg) Core loss (W/kg)
1.70 1.70 -
Measured by Single Sheet Tester | I_M_gasured by Ring Core Sample Tester
1.60 1.60 iz
1.50 i 1.50 T
o 140 = 1.40
= 50Hz = 50Hz 60Hz
5 60Hz
2 130 8 130
k3] L/ B
2 /] 3
£ 120 £120
1.10 / / 1.10 /
/ / AN101A / / AN101A
1.00 ple: Single Sheet with 300mm in Length 1.00 Sample: Ring Core; Inner Diameter
and 142mm in Width 34mm and Outer Diameter 37mm
0.90 Annealed at 360°C for 96 minutes 0.90 Annealed at 380°C for 1 Hour
005 0.10 020 030 040 050 " 005 0.10 020 030 040 050

Apparent power (VA/kg) Apparent power (VA/kg)

i AR RE ML AR A DS EIFR M T IO IR EYE, (it \REZESRRITRNSE, XYL
PRSI RIE B B RAE, A EAF R WHRE .

Note: The above curves are typical properties and are only used for reference in designing transformers. They are
not the guaranteed values and are not the standard for acceptance of any product.
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B BRI i [ e P
Typical Magnetic Properties

AN101, AN101SFIAN101 AT EILL SiRFERIZE
Core Loss Curves of AN101, AN101S and AN101A

1.70
| —— AN101
[l —— AN101A
1.50 /

\

Induction (T)
N
\

-
=
o

_— | Measured by Single Sheet Tester |
T 005 0.10 020 0.30
Core loss (W/kg)

1.70

{— AN101

. E—AN101A //«//

Induction (T)

1.00 | /

- | Measured by Ring Core Sample Tester |
7 0.05 0.10 0.20 0.30
Core loss (W/kg)

i DA RSB BRI AR AN B EIER A T AV AR L E, (Mt ARTERERRITHISE; XML
PR MERE R RIE BT N, AMEAF mIBURIE .

Note: The above curves are typical properties and are only used for reference in designing transformers. They are
not the guaranteed values and are not the standard for acceptance of any product.
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B BI i 14 e 2
Typical Magnetic Properties

AN101, AN101SFIAN101 A AILERTEThZE i 26
Apparent Power Curves of AN101, AN101S and AN101A

1.70

—— AN101
160 | ——AN101S
——AN101A
150 — —
0 r /
— -
2 1.30 2
3 L
© L
E120F

=
wt L

b b : Measured bx Single Sheet Tester

0.05 0.10 0.20 030 040 050
Apparent power (VA/kg)

1.70
——AN101

160 | ——AN101S

—— AN101A L—
- /
1.50 [ it

s il

N SSEE) /4
1.10 //y
MES27

ik ! |_Measured by Ring Core Sample Tester |
" 005 0.10 0.20 030 040 050
Apparent power (VA/kg)

Induction (T)

i AR RE ML AR A DS EIFR M T IO IR EYE, (it \REZESRRITRNSE, XYL
PRSI RIE B B RAE, A EAF R WHRE .

Note: The above curves are typical properties and are only used for reference in designing transformers. They are
not the guaranteed values and are not the standard for acceptance of any product.

B BRI i [ e P
Typical Magnetic Properties

AN101, AN101SFIAN101 AT RYEHHE T 51 26 F0 H i Bh 2

Static Hysteresis Loops and Thermomagnetic Curves of AN101, AN101S and AN101A

18
1.6
1.4 r
1.2
E
= 10
K]
S s —— AN101
E ——AN101S
06 - AN 101AH
Typical curves for AN101, AN101S & AN101A
04 DC Hysteresis Loops
Sample:Ring Core; Inner Diameter 34 mm
2 and Outer Diameter 37 mm
i Annealed at Optimal Conditions, Respectively

410 0 10 20 30 40 50 60 70 80
Magnetic Field (A/m)

1.8
——AN101
——AN101S
1.6 Q\ ——AN101A
1.4 :
L
] \
@ 10 \\
0.8 \\
0.6
|| Typical curve for AN101, AN101S & AN101A
™ M‘eas_ureq byLVib_ratin_g nggle Magpetqmetler | |
"o 50 100 150 200 250 300 350 400

Temperature (°C)

i DA ERVE AR A R N DA BRI RR ST AV IR AYE, (LRI ARERESRRITINSE, XUHETRE

PRt REERAYRIMES I ENE, TMEF mIIREE .

=
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Note: The above curves are typical properties and are only used for reference in designing transformers. They are

not the guaranteed values and are not the standard for acceptance of any product.
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BARY T E =S 55/ O [ BE B 26
Typical Properties of Transformer Cores

AN101, AN101S F1AN101AsCRYERBIEL SIRFERSE
Typical Core Loss Curves of Transformer Cores of AN101, AN101S and AN101A

0.40
Transformer Core ——AN101
f=50 Hz ——AN101S
[| Ribbon Width: 142mm | —— AN101A

Core Weight: 25 kg
0.30 § Over Lap Joint

Core Loss (W/kg)
o
3

0.10
0 " 1 " 1 A 1 " 1 M 1
1.0 1.1 1.2 13 14 1.5
Induction (T)
0.40
Transformer Core —— AN101
|| f=60 Hz ——AN101S
Ribbon Width: 142mm | —— AN101A
0.30 | Core Weight: 25 kg /
Over Lap Joint
g
=3
@ 020 - 1 . 1 = =2 =
o
-
o
(e}
(6]
0.10 ?/7 L . L |
0 " Il " 1 L 1 " 1 " 1
1.0 1.1 1.2 13 14 1.5

Induction (T)

E: DI ERVHBIRERE R AR N TS ORIEIEREHAYE, (NMLRITARERESRITISE, XML mitaeisin
HRIHES LR E, MEAF IR .

Note: The above curves are typical properties and are only used for reference in designing transformers. They are
not the guaranteed values and are not the standard for acceptance of any product.
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BB T E 2S5O [ BE i 26
Typical Properties of Transformer Cores

AN101, AN101S F1AN101A%CRYERBE ELIRTET) ZE R 22
Typical Apparent Power Curves of Transformer Cores of AN101, AN101S and AN101A

3.0
Transformer Core —AN101
f=50 Hz ——AN101S
2.5 | Ribbon Width: 142mm |, —— AN101A
_— Core Weight: 25 kg
i Over Lap Joint
< 20
2
6
g 15 - ~ - : - e
o
el | Vi
o
s 1.0
Q
o
<
05|
0 I " 1 M ] A 1 M 1
1.0 15 1.2 13 14 15
Induction (T)
3.0
Transformer Core —AN101
f=60 Hz ——AN101S
2.5 | Ribbon Width: 142mm |, —— AN101A
_— Core Weight: 25 kg
2 Over Lap Joint
< 20 n n
2
5]
2 15
o
Bl | /&
(0]
s 1.0
Q
(=%
<
05|
0 L " 1 A 1 H 1 M 1
1.0 1.1 1.2 13 14 15

Induction (T)

E: DI ERVH BRI RERA AR N TS ORIMEIEREHAYE, (NMLRITARERESRRITISE, XU Er- mitaeisin
IR ES M ERE, ME AP mIERE .

Note: The above curves are typical properties and are only used for reference in designing transformers. They are
not the guaranteed values and are not the standard for acceptance of any product.
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XF = meEiEFRIR B
Package and Storage

XF=mE3% Packaging

— |
1. &4 Amorphous ribbon aa/id EE B

AfZInner Diameter: 400mm
4MZOuter Diameter: <1080mm
&5 Weight: 550~850kg
SHBBHEE4R Volatile preventive paper

HFE JIREFERS.

To strive for customer satisfaction, with

RZ¥HS Polythene bag
SRR Support cylinder
. BEIEAIR Fixed block

. RRHEE Paper lining

. EB4RAE Corrugated case

excellent quality and innovation.

~N O O~ W N

FEEIN Notes

» Ar-mBEBIEEENNNE, T ELFNSFETIER. BHEIFE. BirESShrAR. Ar-magesr
L08R, EEmAELFRImEFEE.

B AP REAMNES SIS REBFR ARSI, EHFEEERENRRER . MFRATEER, KBS ESEE .

A= REEREH BT MERNIRE, THAT A seRiE. iR,

» AERNABTERESS. BE. SReE. M. K NESHRIMERT, NEREBUE HAIFGEE .

R mINBERA, RN T IIRH TESAE .

SRR SRNIERERInE, BUEREEERK, FREIaENESRTHREERRE, ALART
8%, JtsbIESEmmERRENINR, NMSEmES. NEXFMEKER, 185 ml&E24/\idE
B8, ek rRES.

® This product has sharp edges. Protective closing, gloves and shoes should be worn during transportation
and operation. Goggles are also needed for protection as a small amount of debris may be produced by
this product.

m This product may get rusted if exposed to the air for long time. Use this product as soon as possible
after opening the package or take moisture-proof measures for long term storage. Do not exceed the
maximum stacking layer. Do not collide and roll in transportation.

m Take appropriate protective measures when this product exposes to atmosphere of erosive, radiation,
high temperature and humidity, dust, water and other special environment.

m Treat this product as industrial waste for disposal.

m SPECIAL TIPS: If the surface temperature of the product is lower than the dew point when the product
arrives at the workplace, unpack the product 24 hours later to avoid vapour condensation on the product
surface which may cause rust.




