Bry 32 52 B 2546l in
Specialty Graphite Made By Chengdu Artech

RERF SR e A S /IRAR

Chengdu Artech Specialty Graphite Co., Ltd.




et

Artech Graphite

NEEST

FRHRRT A Se R Rl SR IR A R ROL T 2001 £F, R K ETTAFBARMTHAF . RAWEEHTZIFEW, BIERZ
f)”f B AR R BT — U B AT M 6 3 T T 287 ik A I T 113 ﬁU"Faé’éLIikQﬁijiE’JEF?mﬁ%—fzneﬁ’\]muufﬁﬁ’]%ﬁ*

l'-lﬂo

- R, T ARSI

- i I L

-Gl (i the, BRSNS, FEEAYE, (3O L, B D, KB, NEENGATAS)
- VU AU U8 (ﬁD%’JL*ﬂWﬁhﬁ HAR LR

- AT AR 58 CAnsE LA BRG], HLZE Rt e B DA e 52 L 5 P BRI AR 55D

B[ 28 70 /3 7] CLENAS T 1S09001:201 55 & FEAA RANEFIIATF16949:2016/7 f B FEAA R INILE

Company Profile

Founded in 2001, Chengdu Artech Specialty Graphite Co., Ltd. is sole focused business, now and future in machining and supplying
of reliable and qualified carbon and graphite items. We are totally committed to the development of carbon and graphite products to
support key market development in following industrial fields which is our clear vision and philosophy.

-Photovoltaic, Electronics and Semi-conductor

-High Temperature and Electrical Vacuum Furnaces

-Conventional Industries (e.g. manufacturing of non-ferrous metals, molds, glass and quartz, optical and glass fiber,
electrolysis and electroplating, cement and artificialdiamond tools etc.)

-Automobile and Mechanical Applications (e.g. Manufacturing of mechanical seals, vacuum pumps and compressors etc.)

-Electrical Carbon (e.g. Making and supplying of carbon brushes for motors, grounding devices for rolling stocks and carbon
current collectors for the pantographs etc.)

Artech have been certified with ISO9001:2015 and IATF16949:2016.
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This is fo certify that:
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Huaye Road, Chongzhou Economic Development Zone,

b Vi Chengdu City, Sichuan Province, China

m mlmlm o graphte parts.
it Exchusions: Product design.
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+ GB/T19001

SAERE: £ S A Scopeofapproval:  Manufacture and Sales of Graphite Products
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ATEERAERm?
Why Choosing Graphite ?

AT PTILR RIA R RE R AE T EAE &> Tolk Guskrh Birke i AN w] sk (R B B4R . A SR HR S MR RE 2 ZR LA

To have following outstanding properties which made graphite as an indispensable key material been widely used in so many different

industries, which could be listed as below:

- (RS G 52 P /High thermal stability

- RIS HLME /Good electrical conductivity

- [P F#% /High thermal conductivity

- [R U #4gh 5 14 /High resistance to thermal shock
- R UF F T Ak 27 8 M /High resistance to corrosion

- 2l /High purity

- {RIFEE /Low wettability

- RIFMIMUMEEEE /High mechanical strength

- RIFM B /Good sliding properties

AFRRRERE
Outstanding Properties of Graphite

% | Density

o L B B A 2.26 g/em’, M H NI A a8 1% FE A
fE 1.50-1.90 g/em® Z [A], [E| 44 ik (1) %5 B PO 2.1 g/em’.
ali 58 1) % R R E R DR (ERTAAALD A
(IR

The theoretical density of monocrystalline graphite is 2.26 g/cm’ .
The density of artificial graphite is typically 1.5 up to 1.9 g/en’
and 2.1 g/em’ for solid pyrolytic carbon. The density of the highly
pure graphite grades is defined as quotient between mass and
volume including all pores.

FFOSFL2 / Open Porosity

FEOSFLE R A SRR G 2, TR (R
s, WIRLCE M4 ES) o« Hw % DIN 51918
FRUETIA o

The open porosity is that part of the whole volume which can be

filled with liquid (e.g. impregnated with pitch, resin or melted
metals). It is determined according to DIN 51918.

AT / Machinability

FERAG ML, HAGRBER BT . SHEx, A%
SR AR LA I I TR

Graphite can be machined easily, edge strength and abrasion
resistance are high. Complicated parts with close tolerances
can be machined with precision.

RN /Wettability

A SN R 0 B R K 2 B R 1 < R R T

Graphite is not wetted by molten glass or by most molten metals.

it Temperature Resistance

17 SBAL Ak, BE 3900 K (4 3627 R KJE) IF&THE,
S H, ASBEEMIRE 750 K (2 477 $8IKE), mTEA
BEARSHEL, MAESET, ASNTEAETSEER R
PFPER AR .

Graphite does not melt but sublimes at about 3900 K (around
3627°C ). In air graphite is resistant to temperature up to about
750 K (around 477°C ), it could be oxidized over this temperature,
so graphite should be used either in vacuum or with protective
gases under high temperature.

iiRZF | Resistance to Temperature Change

A B AR I BT A PR e . SePR s IR VA A
A SRR R

Graphite is extremely resistant to thermal shock, so rapid
heating or cooling is not a problem.
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AERNRRERE
Outstanding Properties of Graphite

H#H5EE /Mechanical Strength

ANRFHE KB E, G RBAFEK, FUIAETE R E S
B IR B TR RN, 240k 3] 2700 K (£ 24274 IRE) 2 A,

OB 2 R %. 752700 KN, f s (10 (1 S B — 15 .

(EE D

Unlike most materials, the tensile, compressive and flexural
strength of graphite increases as temperature increases to 2700
K (around 2427 C ) and above this temperature, strength falls. At
2700 K , graphite has about double the strength which it has at
room temperature. (see diagram 1)

B3 PH /Electrical Resistance

FEEeEAR, AREE0RERSE IS, SRR
LS, HOEEX TN, ARAFSEIIANBEHET
RUGEGHE, BERER LT, Aff0SEEsEn. L
K& 2)

The temperature coefficient of electrical resistance of graphite
is negative, unlike that of metals. Graphite has good electrical
conductivity. Near absolute zero, graphite has only a few free
electrons and acts as an insulator. As temperature rises, electrical
conductivity increases.(see diagram 2)

S Mhermal Conductivity

A S SRMEERF 2 ) 2 D SRS EERE 0T
TR . A s 10 3 IR A s SR AU BE AN R T A P AS
M. (LA 3)

The thermal conductivity of graphite is higher than that of many

metals and falls with increasing of temperature. The thermal

conductivity of graphite varies with the degree of graphitization.
(see diagram 3)

Rk Thermal Expansion

S AN ZEUE 3x10°K! e, TRke RAR 2 F2km 0
2. RIEKRBBEA RS HARMAR, W5HME
()& ) S AR R 0. (ILEIR 4

The coefficient of thermal expansion is in the order of 3x10°K"
and is, therefore, only about one quarter that of iron. It varies from
grade to grade and is dependent on the anisotropic property of
the material and the temperature. (see diagram 4)

LE#% ISpecific Heat
AFRS A SRR DN (ERE 5

Graphite grades differ only little in their specific heat. (see
diagram 5)

3}

HIHEEEE /Mechanical Strength
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4hFF [Purity

AFEH B B BRI A BRI 2EE 2 20-30 ppm (XA S8 REHATF) 802/M T 5 ppm  CRER
TN TGF R Bt

Purity of graphite can be varied on different applications. Graphite can be purified to 20-30 ppm (in block) or less than 5 ppm for the
finished items.

Ak J5 A SR E T E 1 B W1 R 3R /Typical Analysis of Element Concentration After Purified (in ppm)

AERNRSIEE
Ash Content of
Graphite
500 ppm 10-20 5-10 30-50 0.1-0.2 0.1-03 1-2 10-30 1-2 1-5
30 ppm 0.1 1 1 0.1 0.1 02 0.5 1 0.15
5 ppm 0.01 0.02 0.01 0.01 0.01 0.01 0.02 1 0.01
AERNRTEE
Ash Content of Ti
Graphite
500 ppm 0.1-0.3 1-5 1-3 10-20 30-50 10-20 10-20 <0.1
30 ppm 0.1 1 0.1 0.3 2 2 0.5 0.2 <0.1
5 ppm 0.01 1 0.02 03 2 0.5 0.01 0.02 <0.1
ABRNRTRE
Ash Content of i
Graphite
500 ppm <0.5 <0.01 <0.05 0.1-0.2 <0.1 - - - a
30 ppm <0.5 <0.01 <0.05 <0.1 <0.1 = = = -
5 ppm <05 <0.01 <0.05 <0.1 <0.1 - - - -

fEIGAE [Pyrolytic Carbon Coating (PyC)

FEA SEHORHI R T AE AR B2 PR A B 1R B R A R, B A S PRI ROR B BV RRAE 11T T %2 IR KR
FEBABREL AT CRRER 2P RS, RS BRI EIR R RN 20-30 um, EEATIRERT, A8
TR T IE3RAF 1 T EHRPEIL A I E e I S AL

A pyrolytic carbon or graphite coating on a graphite substrate The anisotropic property comes from the growth of the pyrolytic
is produced at high temperature and pressure in a hydrocarbon carbon layer in parallel lattice planes. PyC coated graphite parts
atmosphere (e.g. methane or acetylene) using the CVD process. with optimum coating thickness of 20-30 um. Edges of graphite

parts should be chamfered before coating and also purified
HAERRAYS R [Properties of PyC before the coating.

{51 % [ /High Density

- 654l /No Porosity

i1 4% 0] 5% /High Anisotropy
- “FIEYGH /Smooth Surface
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ASHRERE
Outstanding Properties of Graphite

L4 R /Silicon Carbide Coating (SiC)

AR AR R, R R IR ZEHRKE )
TIENEEREARRAL) TR, AR ST B 5 1 58 R =
(K1 Bt A s ) SR 2R B 15 P 1 B ALE TR 2 O 24
TR AR BOHDLIE . % (¥R)2 E AR 50-100 um 2 [8]

Silicon carbide is used as a coating for graphite parts. SiC coating
are deposited from gaseous silicon and carbon compounds at high
temperature in the millibar range (CVD process). The coefficient
of thermal expansion of the graphite material must be matched to
that of the SiC coating. The typical thickness of the SiC coating on
graphite is 50-100 um.

WAL FERYSS S /Properties of SiC

SRR GRSEHMIRZEE G, A s 5 iR i Al g
SEEE )

AERINATHIE kA
How to Manufacturing of Graphite ?

(BT EYEE 25772 /see Following Processing Sketch)

W, B, T, s &5, Be, RS

PROCESSING : Crushing, Milling, Screening,
Binding, Mixing, Homgenining

Pressing

EMRAHES

BB - RE, HTE, SEE fREm 8
FORMING : Die Molding, Extrusion, Isostatic

Low Porosity (graphite parts can be sealed completely by
appropriate thickness of coating)

- fifi & 75 /High Hardness Figure

- F#AUF /Good Thermal Conductivity
- i %84k /High Oxidation Resistance
- 4% % /High Purity

AEEATIR BT, 1A T B BEI F H BLeALAET
SO FRUIEE T SMER A, MOCVD RS, iy
LB e A AR

Edges of graphite parts should be chamfered before coating
and also purified before the coating. Typical applications such
as epitaxy susceptors, MOCVD susceptors, boats, susceptors
for rapid thermal processing (RTP).

AEK

GRAPHITIZING
Formation of Ordered
Graphite Lattice

MACHINING

peded
BAKING : Carbonization
& Redensification

MURRE

RAWMATERIALS such as Petroleum Coke

REFINING : Purification & Coating
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Typical Applications of Graphite Specialities

KREBEFHSETIRAE
Graphite for Photovoltaic, Electronics and Semiconductor Applications

FERAS TNV AR, A SR i 1) S0 A
Some typical applications in this field:

- REHBESAR A A 58
Graphite for photovoltaic

- FEAME R A SR A BHAMERT A=A SE AN AR A A 204
Silicon epitaxy susceptors, graphite boat assemblies for liquid phase epitaxy (LPE),
graphite susceptors for metal organic gas phase epitaxy (MOCVD)

- BN RS T R s

Graphite for ion implantation and plasma etching

- DXAE - SARAARR 68 P A 82 A L7 2

Graphite boats & crucibles for zone refining semiconductor materials and metals

- Pl B AR L 85 SIIUVIRAL &4 5 A 2 g

Graphite hot zones for silicon crystal, germanium and III/V monocrystals pulling

- SICHA AR FI A S
Graphite parts for growth of SIC crystals

- BTAR e 3 3 < e 2B P A s L
Brazing and glass to metal sealing jigs of graphite

- PLHDGET A SR AR
Graphite for pulling of optical fiber

- A 7 BESRE I A SRR

Other customized graphite parts on requirements

pzEse A ss

Artech Graphite
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P ASER R AR
Typical Applications of Graphite Specialities

oLl ¥ ek A SR A v 2R TR AR i R TR JEF ML AT AR A R
Graphite thermal field for drawing Graphite hard felt insulation Graphite soft felt Graphite tubes for atomic absorption
single crystal silicon cylinder spectroscopy analysis instruments

ARG o 1l B 5 T ) = 0 S S SERAT L A R AR AR
Graphite Heater Three petal crucible for drawing Graphite components for the Graphite Heater
single crystal silicon optoelectronic industry

PSR-/l bt BEOSEERASRNASR L) B A R SR A EraERARER
Graphite Heater Graphite heater for sapphire guided Graphite heater for drawing sapphire Graphite molds for producing
mold method single crystals quartz
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M ASRARB AR
Typical Applications of Graphite Specialities

SICHA R4 K 1 S8 Bk SiCH R K R IAAER SiCHR A KA S0 SR A SiCa AL K &R A
Graphite components for SiC Graphite heater for SiC crystal Graphite crucible for SiC crystal Graphite components for SiC
crystal growth growth growth crystal growth

oSy
Fe

SiCE#AERMZLAE SiCHME I A 2 1 SBE TR FEE sty
Porous graphite for SiC crystal Graphite components for SiC epitaxy Graphite carrier disk Graphite tray
growth

B TEANLA AR E SRR TR A s Z REICE N P A SR
Graphite components for ionimplan Air floating tray Graphite heater for beam source Graphite card for polycrystalline
tation machines furnace silicon reduction furnace
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P ASER R AR
Typical Applications of Graphite Specialities

‘ '. Q@ >ty

& 2escm M

Ehg /AR EE YIS R CR R MOCVDH 122/t MOCVDH £ 844
Graphite heater for producing laser Indium graphitization fixture MOCVD using a graphite boat MOCVD using a graphite boat
crystals

R
TN

[N

BT R LEDAIMOCVD#i £ f+ PECVDH i &% B TEANUR G S

Graphite carrier disk MOCVD ink boat for LED PECVD graphite boat Graphite components forion
implantation machines

G-l
ERm %

R T A A SR AR P T SRR R PR A A SR A B8 BB B T Rl eLr A s as
Graphite electrode for plasma Graphite crucible for electron beam Graphite tooling for metal and glass Graphite heater for drawing optical
etching evaporation aluminum plating sealing fibers
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Typical Applications of Graphite Specialities

SRk ETSHEFAASE
Graphite for High Temperature and Vacuum Fumaces

ERANTUSRE, AEFRNBERIRE:
Some typical applications in this field:

- sV
Graphite heating element
- TRl R RS
Hard felt and soft felt
- TR 5K [ PR AR
Carbon carbon fasteners and material racks
- ARG e
Graphite metallurgical molds
- 1 SRRAS AL
Graphite sintering boat
- ASEREAIL
Graphite coated boat
- STl A S T

Graphite rotors used in the aluminum industry

fzEse s

Artech Graphite

) R B M B oot , Gl H A s i A R R IAE 2000 FEEAR, TSR A A SR A 9 R # Tt (32 B P R g
FIZE 2200 £, #RAEAE S BUR AR B ORGSR AT B 2 3000 2.

Whereas the use of metal and ceramic heating elements is usually limited to about 2000 C ,specialty graphite material can be used
for the entire range of temperature up to 2200 C and it can be used up to 3000 C under non-oxidizing, reducing or inert protective

atmospheres.

FCVF I B K H AT A R R R AR B R 2 o AT B PIRAE 1000 S22 AT SRIZAT IR, I FA DX 3 T A R A Ay A 7 i
35W/em?, (EFIEATIS, INFATTOHR R AR ATE SoW/em? BURA L, ZbriiEd 1000°CHS,  HLA7 A SRR .

The maximum electrical loading permitted is dependent on temperature. We recommend a loading not exceeding 35 W/cm” on the hot-
zone surface for continuous operation at temperature up to around 1000 C . Short-term operation of heaters at 50 W/ecm® or more is
possible. The maximum loadings should decrease at temperatures above 1000°C

HE P A A SRR AR IESAP VRS Y1 E Y
Graphite electrostatic frame for Graphite heating rods for vacuum
vacuum furnaces furnaces

AP S

Muffle tubes for vacuum furnaces

B3P A SR

Graphite parts for vacuum furnaces
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P ASER R AR
Typical Applications of Graphite Specialities

JI g A A I RACES B A SR A I W AR A 2RO HE HLA PErt Rt A SRR AR
Graphite boat for blade sintering Graphite boat for tungsten carbide Graphite spectral electrode for Graphite groove plate for bar
powder powder sintering

~ -~ ey
. Lo 3
[ ] IIIIII e

B AR FUE P AR AR P AR A CVDIREM 4841
Graphite parts for vacuum furnaces Insulated bucket for vacuum furnace Insulated bucket for vacuum furnace Graphite boat for CVD coating

s 28

PSR-/l bt TeRs A Fet ISRV REE tiE CVDIREF 52/
Graphite heater CFC Graphite parts for vacuum furnaces Graphite boat for CVD coating

T
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A ERAR AR
Typical Applications of Graphite Specialities

CVDIREM A8/ I CVD#RZEH 84 m R CVDZRZH 1 R FRR
Graphite boat for CVD coating Graphite boat for CVD coating Graphite groove plate for bar sintering ~ Graphite spacer ring for CVD coating

CVDIRZH 8441 BRAT L A SR AR W AR A BRAT L A SR A AR B
Graphite boat for CVD coating Graphite oil and gas ring for alu Graphite mold for gold Graphite heating blocks for the
minum industry aluminum industry

5=

J\

ERAT AL SR A A e iln 2 B A SR 2 MR SEE LN A RIS BT SR A R
Graphite crystallizer for aluminum Graphite split ring for high tempera Graphite heater for Leybold coater Graphite Hammer for Aluminum
industry ture sealing Industry
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A SR BRBHIR
Typical Applications of Graphite Specialities

RERNWMSEAAE
Carbon & Graphite for Automobile and Mechanical Application

ERAN TSR, RASFRMNARRIRE:
Some typical applications in this field:

- B Sk
Carbon graphite bearings
-RERTARTREMARET MR
Graphite rotors and blades for
automotive electronic vacuum pumps
BB A B
Graphite rings for mechanical seals
- T AR AR AR R

Carbon vanes for oilless vacuum pumps

.... ”@@@
SPPBB Sopon
SSVRB® cecer
R T E S R R MBS R RSN
Carbon rotor and vanes for Car Carbon vanes for oilless vacuum
electric vacuum pump pumps

L wo

%
®

S R P A SR AR TR TR 2B A SR K
Graphite bearings for shielded Graphite bearings for coating device
pumps of cars

[EER

‘QEQCD
OmY

B A SRR

Segments ring for dry gas seal

DI K E DR EE 52N

Graphite rings for mechanical
seals

IS IIREE -tV

Graphite bearings for textile machine

IKECATL I 2 83 7 52 5 BT R

Graphite Seal Ring in 28 Segments
for Hydroturbine

WAL IR A SR AR

Carbon bearing for gear pump

P L TR T SR AR

Graphite bearings for water pump
of cars
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A ERAER AR
Typical Applications of Graphite Specialities

BSTERRASE
Carbon & Graphite for Electrical Applications

ERXNTUSE, RARFRMAEDNRIRE:
Some typical applications in this field:

- B R ELIR A URITE R B B A
Carbon brushes for DC motors and slip ring motors
- BLIHLVEE S R 52 L 5 BRI AR

Carbon current collectors for pantographs of electrical locomotives and subways
- FTHLZAE K Mk e [l 7 2

Grounding devices for electrical locomotives and subways

\ [—
T ——
A3 2 F P Rl T e S sk SZHLS TR R S U R R
Carbon brushes for wind turbine Carbon brushes for grounding Carbon current collector for pant Carbon current collector for 3rd rail

ograph
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fzR e A RE A A SRR EHRARELRR R TR

Data sheets and dimensions list of graphite feedstock been usedinArtech

Data Sheet on Chinese Die Molded Graphite (for Industrial Applications)

EFEERB TS A AR ASH
Compressive : Specific Electrical
Flexural Strength Open Porosity :
DL il FOSAE Regtstancs
e A
MPa
ATM78 1.78 27 60 50 20 13
ATMS83 1.83 35 70 55 17 13

Data Sheet on Chinese Vibrated Graphite

ErBaRAAEERASH
Density Floaral | Compressive Max. Grain Size
B Strength Strength | Shore Hardness = KRR
o WREE | HUEBRE MR =
gem MPa MPa i
ATVT0 1.70 13 30 50 2 25 20
ATVT3 1.73 15 32 55 19 25 08

Data Sheet on Chinese Extruded Graphite

B~ ERBEAERARESH
ppmg | PUEE | GEEE mmpmy | 2EE
D,\ : Flexural Compressive CTE El petc : 'cl
;:fn't! Strength Strength X10°K" R;fs::vciy
MPa MPa (20-200°C) LOm
ATE 60 1.60 7 15 65 26 65 130 30
ATET2 172 24 40 12 25 80 155 36
ATETS 1.75 29 55 13 48 76 170 38

2.6
2.6

Specific
Electrical
Resistance

FaPE R
HOM

8.5
8.5

SPASRIE

Average

Grain
Size inum

0.5
03
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P ge e 2 B E A RHNEARSH RARERRIR TR
Data sheets and dimensions list of graphite feedstock been usedinArtech

Data Sheet on Chinese Isostatic Graphite ElF~=EFsEREABRASH

: iR

Flexural Compressive Open Porosity (04 . Grain Si Specific

Sunet Strendth FOSIE | mwsaN Electrical

ISR HESRE % i i

MPa MPa A

ATDS80 1.80 50 110 50 10 4.50 15 13
ATDS2 1.82 55 110 55 10 440 15 13
ATDS3 1.83 45 105 55 16 5.50 25 13
ATD84 1.84 52 110 76 15 6.50 21 13
ATD8S 1.85 50 110 60 15 470 10 13
ATDSX 1.82 50 110 55 15 4.75 15 13

Data Sheet on Chinese Die Molded Graphite (for Mechanical Applicatioll s)*=4&E R EW M AR ASRE AR SH

Flexural | Compressive e
Shore CTE Temperature
Grade Strength Strength Remarks
= s : Hardness | FFOSFLE | AEKRE Be Used s
)ﬁ? ﬁ*ﬁgﬁﬁ ﬁﬂ_igﬁﬁ 6 = -E-Emzarg §E
B 109K R € RIRE
MPa MPa oC
ATMOGH 1.62 60 190 90 e
SR A A
ATM20H 1.70 55 182 90 1.0 4.8 200 X i
"H"-Impregnated with epoxy resin
ATMS4H 1.80 45 100 55 1.0 45 200
ATMO6K 1.62 70 190 85 2.0 4.7 200 o
KRBT IR A I
ATM20K 1.70 65 190 80 2.0 4.7 200
"K"-Impregnated with furan resin
ATMS4K 1.70 60 165 65 2.0 45 200
ATMOGF 162 75 190 85 10 48 200 e
-RBUL B IR
ATM20F 1.70 70 190 80 1.0 4.8 200 5 5 .
"F"-Impregnated with phenolic resin
ATMS54F 1.80 65 165 65 1.0 45 200
ATM20D 2.20 65 230 80 3.0 50 500 "D-E B
ATMS4D 220 65 190 60 30 50 500 D Impregnated with antimony
ATMO6P 240 80 240 85 2.0 5.0 500
P A1 4
ATM20P 240 75 230 80 2.0 5.0 500 "P"_Tmpregnated with Cu-Sn alloy
ATMS54P 2.60 65 190 60 2.0 5.0 500
ATMO06B 230 85 235 80 2.0 5.5 180
"B E KA S
ATM20B 230 80 210 70 2.0 55 180 "B Impregnated with Babbitt metal
ATM54B 230 65 155 65 1.5 52 180
ATMO6R 1.90 75 210 110 IS 4.6 600 s -
"R A AL 3
ATM20R 1.90 65 210 95 1.5 4.6 600 oo .
'R"-Impregnated with molten glass
ATMS4R 1.90 65 155 65 155 4.6 600
PR IS ST S
ATMITTF 1.83 70 220 93 2.0 9.0 200 BB R

"F"-Impregnated with phenolic resin



Gyt

Artech Graphite

RS ERBRAZRRREH

Data sheets on mechanical and automobile application

Densily Flexural Compressive  Young's

Grade B Strength §trenglh Modulus

s o MITRE MEEE GREs

MPa MPa 10° MPa
ATMI0S5 1.82 50 220 14
ATMI05D 235 80 290 21
ATMI30 1.82 75 225 22
ATMI30D 2.30 85 240 28
ATMI32 1.82 75 220 27
ATMI32D 225 95 260 30
ATMI33 1.82 70 200 25

ATMI33D 285 95 280 30 GPa

ATMI45 1.81 70 210 19
ATMI45D 220 80 250 24

LI AEMRBEARSHR
Data Sheet of Porous Graphite

Technical Properties

PERE ATEP51
Bulk Density
R <glem3 L1z
Flexual strength .
AR = Mpa
40
Average diameterofpore
=i 35-40
PR AL
Penefration coefficient D)
BEILR Ft3 /ft? /min
Themal conductivity 2
S#E Wimk
35

Rockwell
Hardness

BIREE
HRB

115,10/150
115,10/150
85(14 1)
115,5/150
115,5/100
115,5/100
85(74 %)
120,5/100
115,5/100
115,5/100

Thermal AESEH
Conductvity =~ CTE  FOSAE rmap
B ES Porosity
MEAH PRHG K 52 (open) Vol Temp_;erature
ES/K E®/K o Resistance
%o ©
26 7.7 £255 200
33 6 =05 500
12 5 <25 200
20 4.5 <305 400
14 3 <25 200
20 4.5 =25 400
14 5 <25 200
20 w/mk 43 =20 350
17 54 <25 200
20 4.7 =25 400
J#-5 Grade
ATEP50 ATEP55
L17 1.17
5 5
45 50
40-45 45-50
25 3
2 2
B85 3.5

=T
Impregnation

I /resin
%5f; /antimony
Bl /resin
% /antimony
Rl /resin
%fi /antimony
B /resin
%f; /antimony
i /resin

%fi/antimony



pzEse A ss

Artech Graphite

fA SR 72 2 RlE A EE B O MM RA SRR SH EREFHR TR
Data Sheet and Dimension List of Imported Mechanical Carbon Used inArtech
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EK20 _ 170 55 155 22 105 HR5/100 12 30 110 350 1200 530 200 330 140 60 ek .
EK2200° Resnfifld 182 75 200 23 110 HRS/100 13 40 25 200 200 530 200 330 140 60  lpssry b
EK2201° el 182 75 200 23 110 HRS/100 14 38 25 260 260 530 200 330 140 60 gy s
EK2203° Resnfifls 1,80 70 195 22 110 HR5/100 14 38 25 180 180 530 200 330 140 60 o
EK209 _ 177 65 190 25 110 HR5/100 15 36 25 350 400 530 200 330 140 60 sk sk
EK3205 mnmon®: 230 85 260 30 120 HR5/100 18 40 25 350 550 530 200 330 140 60 Ot
EK2230" Resfiffie 1,85 60 160 22 110 HR5/100 14 65 25 200 200 72 45 10 A 25t sk
EK 2239 _ 18 55 150 20 105 HR5/100 15 45 25 350 400 72 45 110° [S15) 25 [NisicEEshiare
EK3235 mimoysk 247 65 210 30 105 HR5/150 20 51 25 350 550 72 45 110 115 25
EK 24 _ 170 60 180 18 105 HR5/100 14 41 80 350 1200 580 200 610 325 130
EK2U0" Renkdfy 180 70 200 19 110 HRS/00 15 50 25200 200 50 200 610 35 130 Fakrmucen
R EIER, R
EK2241** Resnfific 1,80 70 200 19 110 HR5/100 15 48 25 260 260 580 200 610 325 130 S beorgfordynmig
mixed running
EK2243* Resnfiffis 1,78 60 190 18 110 HR5/100 16 4.6 25 180 180 580 200 610 325 130
EK3245 Anmondk 220 80 250 22 120 HR5/100 20 49 25 350 550 580 200 610 325 130
EK25 _ 169 45 125 16 100 HR5/100 9 45 70 350 950 72 45  _  _  _  empreecs
T, iR
EK 2250 ReSII'\mLﬁE 1,80 50 160 17 110 HR 5/100 1@ 51! 2,5 200 200 72 45 - — — Seals, bearings for dry running,
mixed runni
EK3255 Anmondh 215 75 220 21 120 HR5/100 12 52 25 350 550 72 45  _  _  _ "
EK 40* _ 170 35 100 10 95 HR5/100 25 45 140500 2500 220 260 330 140 73
EK200°  Resnfiif 182 50 200 13 115 HR5/100 26 68 25 200 200 220 260 330 140 73
EK201*® Resffflf 182 50 200 13 115 HR5/100 26 62 25 260 260 220 260 330 140 73  Fimeeimssh sk
EK203°  Renhlils 180 40 160 13 115 HR5/100 26 56 25 180 180 220 260 330 140 73 o evelrdveme
EK204 stk 178 40 140 13 105 HR5/100 27 46 120 600 1200 220 260 330 140 73
EK305*  AnmonyBh 255 80 290 21 115 HR5/100 33 60 25 500 550 220 260 330 140 73
V1626  satit 185 58 150 13 90 HR5/100 73 40 100 600 1200 _  _ 330 240 65 LplamUbir
EK 60 _ 173 80 120 22 8 HR5100 6 110 No 180 180 _ S 35 B s B
VIZ7!  _ 169 70 150 17 100 HR5/00 5 180 No 220 220 _  _ 385 235 88  omATEAmEN
V2~ 162 75 200 18 110 HR5/100 2 170 No 180 180 77/30 8/110 385 235 10 e
VIO  _ 169 8 210 14 110 HR5/100 3 160 No 180 180 7739 8110 385 235 10 PeEewem
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Data Sheet and Dimension List of Imported Isostatic Graphite Used inArtech

Data Sheet of Imported Isostatic Graphite
HOFBREABRRARASHR

wrEE | mERS | sReR | aessw| 2BF ) su PioRE

Flexural CTE gzztf; Average
Strength X10%K"* e ivi Grain

MPa (20-200°C) Kk Size inum

ATDJ-04 1.84 65 150 125 39 14 90 60 7
ATDJ-03 1.83 60 125 115 - 13 100 60 10
ATDJ-02 1.77 50 120 105 39 14 80 55 10
ATDJ-01 1.72 45 90 10.5 29 12 90 55 15
ATDJ-11 1:75 59 98 11 32 13 116 55 15
ATDJ-12 1.80 80 140 12 3.6 13 110 62 10
ATDI-13 1.85 69 137 12 4.1 15 81 70 6
ATDJ-225 1.82 58 127 12 59 14 93 65 10
ATDJ-331 .79 39 90 9.8 48 13 104 56 10
ATDJ-332 1.85 49 120 10.8 2 11 116 58 10
ATDJ-230 1.84 65 130 11 6 165 79 80 8
ATDJ-240 156 45 95 10.6 4.7 13.7 95 55 13
ATDJ-220 1.77 45 90 9.8 43 15 85 52 15
ATDJ-412 1.76 44 85 9 3.9 1155 120 68 15
ATDJ-511 177 39 78 9.8 4.5 11 116 51 10
ATDJ-556 177 43.1 882 103 4.7 122 104 ol 10
ATDJ-570 1.83 47 1029 11.8 4.6 10 128 58 10
ATDJ-643 1.80 54 103 10.8 4.8 12:5 128 ST )
ATDJ-644 1.86 59 108 113 4.8 11 140 61 5
ATDI-358 1.86 54 135 11 44 CEs) 139 54 10
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Data Sheet and Dimensions of Rotors & Vanes of Automobile and
Graphite bipolar plate for Fuel Cell

Data Sheet on Graphite for Rotors & Vanes of Automobile

RERABETREREY
=]

Graphite Grade ATMJ44 ATDJ46 ATDI56
= Wi & &
Impregnation Resin Salt Salt
REE
Density glen? 1.82 1.85 1.84
HITRE
Flexural strength MPa 75 58 62
PUESRE
Compressive strength MPa 200 150 165
HEHE 23 13 15
Young's Modulus GPa
BEREE
Rockwell Hard HRB 110HR5/100 90HR5/100 110HR5/100
s 13 73 75
Thermal Conductivity Wimk
CTE Eex 4.0 4.0 4.0
e 25 10.0 10.0
Open Porosity Vol. % : ’ :
ARSHPEREE 500 i o
Temperature resistance in air °C
MEES N=|
iﬁwmqﬂEFﬁ_mﬁ . o 0 1500
Temperature resistance °C in red. atm.
R iR i SRR, K T SRR AR LIE Fr o R AR LE
Typical Applications High load seals, bearings Vanes for high load compressors Vanes for high load compressors

Data Sheet on Graphite bipolar plate for Fuel Cell

WAL et F A BRI AR S
RS
Specific MTEE | SRR BICEE S7% .
. Flexural FEMIR
Electrical Strength Rockwell Open Main lication
Resistivity MPa Hardness HR Porosity % ain Applicatio
uQm
ATMO3H >1.85 <12 >60 >95 >110 >50 <1 <180 Skl
Hydrogen Cell
ATMO3HT] =185 <12 >60 >95 >110 >50 <1 <180 A
Vanadium Redox Flow Battery
ATMO3HK ~ >1.85 <15 >65 >110 >120 >50 <1 <180 [EAES S S LEN
Corrosion-resisting Fuel Cell
ATMOSHET ~ >1.85 <15 >65 >110 >110 >50 <1 <180 R, ZRRE TR

Methyl Alcohol,Ethanol Fuel Cells
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Data Sheets and Dimensions of Soft Felt, Rigid Felt, Carbon fabric and CFC

Data Sheet on Carbon fabric &7 HHIAR S

PR (@) | FREE (SR
s amE i ey | e i e -

Carbon Ash Content : - oo Specific Electrical ]
Grade Extention (Wrap) Extention Conductivity 5 Thickness mm
S utinaibes ¢ wtt N25mm (Weft)N25mm | Coefficient wimk | Resistance Q/m

Al
Carbon fabric >98 <1.50 48453 5152 03 04-0.8 0.4-0.6
ATTB

Data Sheet on Graphite Soft Felt ARSI ASH

AR i
awE ; o SARE | mmrm | nREE | 0mEE | A | aiiom
s = Carbon Density Corsliictve Coefflclentof Slrengt_h of Processing Operating Operating
rade Content glem? Coefficient Resistance Extention Tempfrature Temerature | Temeraturein

wt%

Qcm MPa C in Vaccum Inert Gases
w/imk Gases °C °C

ATSF 99:5~99.9 0.5~0.1 0.08~0.12 0.026 0.12~0.16 01012 >2000 >2200 >2800

Data Sheet on Graphite Rigid Felt AEREHRRASH

%ﬁ% PAESHE 20°C | ARSI 1000°C
Flexural Stre Thermal Thermal RN
(Pl)a(:emDirec?igt:) oty Conductivity Violate %
MPa at20°C W/im/k at1000 ‘C Wimk
i
EZ} fﬁ% 018 99 <200 20 025 046 0 2200

Data Sheet on CFC CFCIREFHERE AT RIBIEARSH

LR bR OLL BeERRE
Bending Strength Strength of Extention Max. Operating
Mpa MPa Temerature
°C
ATCI13 1532 90 60 05 2500
ATCI5 151 135 76 0.6 3000
ATC17 1.62 170 98 0.7 3000
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REFREHHAEERAF
Chengdu Artech Specialty Graphite Co., Ltd.

Hihk - P9)11 & AR T 52N T ek #5128 5

Address: 128 Huaye Road, Chongzhou City,

Chengdu, Sichuan Province

4 /Postal Code: 611230

Hiif /TEL: +86-28-8260 2128

HB4f/E-mai: atk009@artech-graphite.com
atk011@artech-graphite.com

www.artech-graphite.com

ASHE A B 9 5 2 2 T AT E AT T
BRIFR, HEMENE S KBUY
BIATH = b R 3. A%
R B o 28 B RS 5 38 A 7 i PR 35
ARSEHUEH WS T K PRIEE.

This information is based on our present
state of knowledge and is intended to
provide general notes on our products
and their uses. It should not therefore
be construed as guaranteeing specific
properties of the products described or
their suitability for a particular application.
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