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As a wholly-owned subsidiary of Advanced Technology &
Materials Co., Ltd.(AT&M), ATTL Advanced Materials Co.,
Ltd. (ATTL) is formed by the merger of Beijing Tianlong
tungsten and molybdenum Technology Co., Ltd. And
Refractory Materials & Ceramics Branch of AT&M.
Refractory Materials & Ceramics Branch of AT&M, whose
predecessor is Refractory Alloy Laboratory of Central Iron
and Steel Research Institute, was founded in 1958. As one
of the earliest units devoted to the refractory metal material

in domestic market

ATTL owns the largest sized and the most advanced
manufacture facilities in the domestic refractory metal
fields. The main equipment including hot isostatic pressing
machine, cold isostatic pressing machine, plasma spraying
equipment, vacuum induction sintering furnace, controlled
atmosphere heat treatment furnace, high temperature
sintering furnace, ultrasonic testing, universal testing
machine, three coordinate measuring instrument, TC600C
oxygen-nitrogen analyzer, C600C carbon analyzer etc.
ATTL owns the largest sized and the most advanced
manufacture facilities in the domestic refractory metal
fields. The main equipment including hot isostatic pressing
machine, cold isostatic pressing machine, plasma spraying
equipment, vacuum induction sintering furnace, controlled
atmosphere heat treatment furnace, high temperature
sintering furnace, ultrasonic testing, universal testing
machine, three coordinate measuring instrument, TC600C

oxygen-nitrogen analyzer, C600C carbon analyzer etc.
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ATTL has four R&D manufacturing bases in Beijing
Zhongguancun innovation park, Tianjin Baodi economic
development zone, Shaanxi Baoji Taibai county economic
park and Shandong Weihai industrial new area, of which
the total area is nearly 400 thousand m2. Now, treating the
refractory metal materials like tungsten, molybdenum,
rhenium, Tantalum and Niobium as the main research
direction, ATTL constantly provides services to the global

high-end market.

ATTL products are widely applied not only in the traditional
industries such as aviation, Aerospace, national defense,
automobile, electronic and electric power, equipment
manufacturing, metal material processing, quartz and glass
and glass fiber manufacturing, high-temperature industrial
furnaces and electric light sources , but also in the new and
emerging ones such as LCD, solar energy, nuclear energy,
nuclear medicine, LED lighting, large-scale integrated

circuits, new energy vehicles and consumer electronics.

ATTL is committed to provide customers with consistent,
reliable, high quality products, prompt deliveries,
responsive customer services and to develop mutually

profitable partnerships.
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Heat Sink
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NREBFEBUMERBREEITRHESTERE Power electronics and circuits produce a lot of heat when
Bk, RAMEBERTHERTRFENRE  BH
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they work. Heatsink materials help to eliminate chip heat,

transferring it to other media and keeping the chip stable.

Molybdenum copper, tungsten copper, CMC and CPC
materials, combined with low thermal expansion rate of
molybdenum, tungsten and conductivity of copper heat,
can effectively release the heat of electronic device and
contributes to the cooling of IGBT module, RF power
amplifier, LED chips and other products. They are thus
applied as a metal substrate, thermal control and heat
insulation components (heat sink materials) and the lead
frame in large-scale integrated circuit and high power

microwave devices.

We can offer WCu, MoCu, CMC, CMCC and S-CMC
finished and semi-finished products. And we can also

provide these products coated with Ni, NiAu or NiAg.

Wocu alloy
LRGeS

BRGERUBTREAR. ExRARAMRN—MBESHNEE  BRERTNESGHHOWCUBFIEER , BBESR
BROEEASE  XEGENSSHAEYE  AATRNE  ERARKRHENSASBEET LB EEM RS INLIR
it , AMA BN ETRTIRARSE. HNRASLENNERE  SEFMAT. BERENGEZE  BEIMETNR
FWCURB FHEIEMHE BRI E . BRTEXRIDERB[AI RO R R, BRE | SHERSILIER | AEEENR
EIRFNEREE .

s EESAREAARENRAEKERSRSHIRASE | ARNEEREERIS—1 | MEAIMI L.

W-Cu electronic packaging materials possess both the low
expansion of tungsten and the high thermal conductivity of copper.
What is particularly valuable is that its thermal expansion
coefficient and thermal conductivity can be adjusted by the material
composition and then be designed so as to bring great convenience
of the applications of the material. We use high-purity raw materials
with good quality, and then by molding, sintered and infiltrated at
high temperature, the W-Cu electronic packaging materials and
heat sink material with excellent performance are made. It is
suitable for material for the package of high-power device, such as
a substrate, electrodes and so on; the lead frame of good
performance; military and civilian thermal control device such as

thermal control board and the heat sink.

Advantages: low thermal expansion coefficient; high thermal
conductivity; excellent high temperature stability; uniformity and

excellent processing properties;

MBI ES SR Typical WCu alloy properties

S (Wt%) ol

h % Composite Density

Materials cu W g/cm?
W94Cub 6+1 Balance 17.6
W90Cu10 10+1 Balance 17.0
W85Cu15 15+1 Balance 16.4
W80Cu20 201 Balance 15.6
W75Cu25 30+1 Balance 14.8
W50Cu50 501 Balance 12.0

FEERHIAR | RMEEEENI. NiAu, NiAg. NiCusighe.
Surface: plating Ni, NiAu, NiAg, NiCu or non-plating.

PRI
CTE

10° /K
6.0
6.5
7.0
8.3
9.0
12,5
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Thermal Conductivity
W/M-K
140-160
180-190
190-200
200-210
220-230
310-340



HESeRHARMEREBNEBRERNREE  REBEMRENGSYT  BEEaRESE. |
RIRKREL. THitE. RSHSE. RFNESME. REFNNIITIEREANSREESRET.
BRTHERGE  HRGSEERE , FETLURENT  EGEAMEE.

MoCu alloy is a kind of pseudo-alloy that is composed of Molybdenum and copper. It consists of both
the characteristics of molybdenum and copper, having high thermal conductivity, low adjusted thermal

expansion coefficient, being non-magnetic, low content of gas, good vacuum resistance, good

0/

2L (RIS E MoCualloy ATTL

#fi-$H-@ Cu/Mo/Cu (CMC)
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L REBXRU=FaERNESGHR  TAE , WEER. HEKERSINASKETTR
e BT, SI%AE. ZRENRIEER (PCB) NERKENSHAEE.

AR T LU EIN T,

CMC(Cu/Mo/Cu) is a sandwich composite including a molybdenum core layer and two copper clad
layers. It has adjustable CTE and high thermal conductivity which make it suitable for heatsink, lead

frame and microchannel for PCB. All types of CMC sheets can be stamped into components.

machinability and special high-temperature performance, etc.
Compared with WCu alloy, MoCu alloy has lower density and is easier to stamp. It makes MoCu

suitable for volume produce.

HBRAR S 2 1ERE Typical MoCu Alloy Properties

s (wt%) BE P RAKEREL IS B

et ’:'5 Composite Density CTE Thermal Conductivity BEC 25kV  WD1imm SS50 SOOUM — e—
Materials cu W g/cm? 10% K W/MK CPC 0001 23 Apr 2015
Mo90Cu10 101 Balance 10.0 5.6 150-160
Mo85Cu15 15+1 Balance 9.93 6.8 160-180
Mo80Cu20 20+1 Balance 9.90 7.7 170-190
Mo70Cu30 30+1 Balance 9.80 8.1 180-200
Mo60Cu40 40+1 Balance 9.66 10.3 210-250
Mo50Cu50 50+1 Balance 9.54 11.5 230-270
Mo40Cu60 40 £0.2 Balance 9.42 11.8 280 - 290

FEERHIG - FEEBHENI. NiAu, NiAg. NiCusii#k.
Surface: plating Ni, NiAu, NiAg, NiCu or non-plating.

HMBIMICMCE £ 1EgE  Typical CMC properties

_ S (wWi%) B I BKERER me=x
] Composite Density CTE Thermal Conductivity
Materials 3 6
Cu:Mo:Cu g/cm 10° /K W/M-K
CMC13:74:13 13:74:13 9.88 5.6 200
CMC 141 1:4:1 9.75 6.0 220
CMC 131 1:3:1 9.66 6.8 244
CMC 121 1:2:1 9.54 7.8 260
CMC 111 1:1:1 9.3 8.8 305

FEERAUE | REEBENIAU, NiAgEERK.,
Surface: plating NiAu, NiAg or non-plating.
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$h-$A4RA-$A cmCC ZEIH-0-f S-CMC

ATTL

AR BN IR L M T4REE |, BB CMCC(Cu/MoCu30/Cu) is a sandwich composite similar to
ZMo70Cu30 , b A LLEAMo50Cu50%, @
-HIEF- AR KR BANASRETEN. 1#-18
- REXMYLRNRRKERRBEEEER , BR
FAEAZE  XS53HITZEX. \@-E1E-REk5S

. SHEMCMCHASEES. F-8iE-ERF

ZEXE-1H-18 ( S-CMC ) E—MAEHKtEEMN=Eia%# | (LCMOHEREFNR
Cu/Mo/Cu including a MoCu alloy core layer and two copper clad SRS, S-CMCH R LU ET.
layers. The normal proportion of MoCu is Mo70Cu30 alloy,
sometimes Mo50Cu50 and so on. The ratio of the CTE of CMCC

is adjustable. It has different CTE in X and Y direction, but it is

S-CMC is a sandwich composite with 5 or 7 layers, which has better thermal conductivity and anti-

distortion ability than CMC. S-CMC is also suitable for stamping.
also adjustable. It has higher thermal conductivity than that of

WCu, MoCu & CMC. All types of CMCC sheets can be stamped

into components.

ATLUREIT.
BEC 25kV wD9mm S$850 30 500pm
“ong CMC51515 0001 07 Mar 2016
BBIRYS-CMClERE Typical S-CMC properties
BEC 25kV WD10mm  SS50 S00pum  e— ﬁﬂ = Ezﬁ-_"\ ( W‘E% ) @E iﬂﬂ%ﬂﬁ"?é& ';&g% L
CPC 0001 21 Apr 2015 ?I Composite Density CTE Thermal Conductivity
Materi
aterials Cu:Mo:Cu:Mo:Cu g/cm3 10° /K W/M-K
S- CMC 51515 5:1:5:1:5 9.2 12.8 350
HBIBCMCCEEEEE Typical CMCC properties S- CMC 31313 3:1:3:1:3 9.66
S- CMC 61216 6:1:2:1:6 9.54
b 2 B (wt%) BE P RREEL IS B
= Composite Densit CTE Thermal Conductivit . . -
Materials P / g Y FEERAG | REFRENIAU, NiAGEERE,
Cu:Mo:Cu g/cm3 10° /K W/M-K . . . .
Surface: plating NiAu, NiAg or non-plating.

CMCC 141 1:4:1 9.5 8.5 220

CMCC 232 2:3:2 9.3 9.0 255

el 1 2 2 A Pure Tungsten and molybdenum

CMCC 212 2:1:2 9.1 11.5 300

FEERAIAE | REEBENIAU, NIAgERER,
Surface: plating NiAu, NiAg or non-plating.

A FNLEsER R

S SEEHRARKRR)  BETAB2TER.

Pure tungsten & Molybdenum are not easily deformed at high temperature

because of low CTE.

4555 ShiEMEERE Pure W & Mo properties
o BE AR EREL RE=R
i = Density CTE Thermal Conductivity
Materials g/cm? 10% /K W/M-K
4155 Tungsten 19.3 4.67 167
4iitH Molybdenum 10.2 4.90 138
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(RIR{LEE AISIC

FEmit® . (AISIC) HBIRIEEIGBTERES % LAATPNFH. BRUES ST HEBRICEN
BESEREEGMRNHTE  SHESEBNAERREFTE -8  ASXRE. AEKREE. LERIE
. RER  RESNNXREFERMENGREMR  SBEFORERETIHRF T(ELE. B
BiRFEMNIGBT R IZN AT HERIKE. thekikah, #HEEFRSE. XNOKHE., BENB[AFTIL.

Advantage: (AISiC) aluminum silicon carbide IGBT substrate is indispensable parts on high-speed rail. The
composite material of Aluminum silicon carbide is the aluminum silicon carbide ceramic and metal
compound and then into new materials, with all the excellent quality of ceramic and metal. It has thermal
conductivity, low thermal expansion coefficient and good stiffness, light quality, so it is the ideal power
electronic substrate material and substrate material. With the electronic chip, it can realize good match
after welding. IGBT products by Aluminum silicon carbide substrate encapsulation are widely used in high-

speed rail, subway, and new energy cars, wind power, welding robot, etc.

ATTL

PRt EERTRFHEE , EAORIRSEMG  ERIRER  TRERSBFIIREMAH , FIA
HEESSFNBTFHEMROERE , 55, 8K, Sk, TR  TREEFIER  SERARERE
RARNERERNERSS  JRMEEN. ZMHESEER (BE24—-2.7g/cm*) , ASXRF , MK
AR MES  ZTNNI , ZEEEESURIBEERET  MAEETEF MR, MEREFHS.

Advantage: In microwave power device, it is mainly used for electronic packaging, integrated power
module, the power electronic devices such as T/R module. Using silicon aluminum alloy as base of
electronic packaging materials, shell, the box body, cover plate are a good match. It can provide a better
heat dissipation, can greatly prolong the service life of encapsulated power module, increase the reliability.
Density of the material has light weight (2.4~2.7 g/cm?®), high thermal conductivity, low thermal expansion
coefficient, high stiffness, easy for machining, surface plating performance and good welding performance,

good material density, high temperature resistance, corrosion resistance, etc.

HBIRYAISICHERE Typical AISiC properties
- BE PR EEL S nEEE
s Density CTE Thermal Conductivity | Bending Strength

Materials 3 6

g/cm 10° /K W/M-K MPa
Al-55%SiC 2.95 9.0 200 >420
Al-60%SiC 2.97 8.3 209 >380
Al-65%SiC 2.99 8.1 210 >320

BIRIRYSIAITERE Typical AiAL properties
o B PRRREREY A ES NEEE
B s Density CTE Thermal Conductivity | Bending Strength
Materials 3 6
g/cm 10° /K W/M-K MPa
36%SiAl 2.54 13.6 150 >460
50%SiAl 2.50 11.0 128 >190
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Glidcop OFC Heat SinK
SRESER A yt=Ri T !

SMWEREEEERIAENASEMAFKRLY  EREESEREMERIT.

. . . .. . .. ) 5444 i i i
Alumina dispersion copper has thermal conductivity and thermal expansion coefficient close to copper, but BEX AR Typicl OFC Materials Properties
its high temperature strength performance is good. R BHRE BE IAKEEL hex
Melting point Softening Temperature Density CTE Thermal conductivity
°C °C g/cm3 10‘6/K W/M-K
BRI A e Typical Glidcop properties 1083°C 150°C 8.93 17.7 391
MEEE Smx MARE fEfepR ##E Hardness
Properties Electric Tensile Strength Percentage Elongation HRB
Conductivity &b, MPa
IACS% - -
Hﬂ% E}E‘u 650°C 50 gum 900°C 01 hLA
Grade Room Temperature ° Room 900°C*1h
Temperature annealing
GM-1 90~95 350~450 270~360 10~15 55~70 55~65
GM-2 85~92 450~550 380~480 7~12 65~80 58~72
GM-3 80~88 460~580 420~530 5~10 78~85 65~75
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