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Tl n Chengdu Runfeng Electrical Carbon Co.,Ltd. is located in Xinjin
H‘r'lz—H i 7l Industrial Zone in Chengdu of Sichuan, with a total area of 47000 m2,
It " " » 5 < s ”
e , which is a private Hi-tech enterprise specialized in the research,
' el . il ' manufacturing, sales and service of mechanical carbon and graphite
g fei g € 184 L . s .
e e - &Sl - ——= materials and products, the products have now be widely used in
. machinery, instrumentation, metallurgy, electronics, electric power,

-

petroleum, chemical, automobile, aviation, environmental
protection, shipping, nuclear industry as well as new energy such as
single crystal and polycry silicon.

Business scope of our company includes mechanical carbon-
graphite materials, graphite products for electronic and electrical
engineering, solar thermal field, metallurgy, mold, filtering and
carbon-graphite negative electrode materials for lithium secondary
batteries.

Our company founded in 1993 year, now already has four
production workshops, a materials research center, equipped with
high-temperature, high-pressure equipment, dynamic analysis test
equipment and a variety of test instrumentations. Business
philosophy is "Was founded because of the market, development and
innovation with technology, build quality, honest customer service.”
At the majority of users has been built the trust and support. We
sincerely welcome enterpriser and experts from various circles at
home and abroad to visit our company, guide, cooperate and
exchange in technical to join hands in new glory
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CARBON-GRAPHITE MATERIALS WITH EXCELLENT PERFORMANCE
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CARBON-GRAPHITE MATERIALS WITH EXCELLENT PERFORMANCE

. g&ﬁ%ﬁﬂﬂﬁ%i&ﬁE% B, BE. SELRAREERS. HEBNERAETR-oEMHAES
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Carbon-graphite materialincludes the spectrum pure graphite, high purity graphite, high
strength graphite, high density graphite and pyrolytic graphite, and so on. Their structure has
determined the following features of carbon-graphite material.

1) fmiB%Temperature resistance

AEAER#3850+50°C, Graphite melting point 3850 + 50 °C

#4250°C Graphite boiling pointto 4250°C

ARSEEEBRINNE , BRERER)  RAEERZEHEAN. oHBERERRSTNE , £2000°C
B, AERERE—{E.

Graphite even in ultra high temperature with arc burning weight loss is very small and
graphite has very small thermal expansion coefficient. Strength of graphite increases with the
temperature, when temperature reaches 2000°C, the strength of graphite will be double.

2) 88, S#itElectrical conductivity, thermal conductivity

AEnSEE—RIFERT 5 —8fE

Electrical conductivity of graphite is higher than the General non-metallic minerals to 100 times.

SnEEEN. . nFEEMH

Thermal conductivity of graphite exceeds steel, iron, lead and other metals.

SHEHIEREFSMEE  BEEERSEET  GElBkit. SSERSEERIESTE R
EFSEMMERRET R H RS BETFNAREL B 0B 7R EREa,

Thermal conductivity decreases with increasing temperature, even at very high
temperature, graphite becomes insulation. Electricity of graphite is because each carbon atom
forming 3 covalent bonds with other carbon atoms, each carbon atom still retains 1 free electron
totransmit charge.

3 ) i@iBt¥Lubrication

AEpEEMERRT AR R A0 | B REX , ERESE) , R EeSEET.

lubrication performance depends on size of the graphite flakes,the graphite flakes are
larger, the coefficient of friction is smaller, lubricating properties are better.

4) FREMEChemical stability

i Corrosion resistant to acid

Wi Corrosion resistant to alkali

fiiEliEFICorrosion resistant to organic solvent

AEEEETERFNHFREN,

Graphite at room temperature provided with good chemical stability.

5 ) AT¥E%Plasticity

BIRERREAE R

Toughness of graphite can be crushed into very thin slices.

6 ) nZEE Thermal shock resistance

ASERE MERREEE TR EARRE LTRSS | IBE5EET | AERARREE R | Far-EHe,
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At room temperature graphite can withstand sharp changes of temperature without
damage, when temperature mutation, little is change in volume of graphite, does not cause
cracking

5, ARERE -SRI 2R LA Y.

In addition, the graphite also has characteristics that can be applied.

FF5SFL#Open porosity

FRAEBLSFLE—ED , TLABRIKES,

Open porosity is that part of the whole volume which can be filled with liquid

7) Il tMachinability

amERTININ  HiigEERTEESLEES. MEEHSAENERETMHILINIIRSEHHE.

Graphite is easy to machine — both edge strength and abrasion resistance are high.
Complicated parts with close tolerances can be manufactured to high precision.

8) @Bt Wettability

AEARIB RIS AS HIEME RATRI,

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

MR E R FEEResistance to temperature change

AafF Rl MRS | RIEINAESES IS A AR,

Graphite is extremely resistant to thermal shock, so rapid heating or cooling is no problem.

9)FZ%Density

ARRRNEIEEER2.26 g/cm3, NSERMNTEELS B 1.9g/cm3z[8 , ARESRTLIEER2.1
g/cm3, SRAENEEENAKREE  BESIEM,

The theoretical density of mono-crystalline graphite is 2.26 g/cm3. The density of synthetic
graphite is typically between 1.5 and 1.9 g/cm3, but as high as 2.1 g/cm3 for solid pyrolytic
graphite. The density of the high-puritygraphite grades is defined as the quotient of mass and
volume, including all pores.

GiEfrid , BT ERREBTFEMENMNEE , AMEas. M. B85, I, HR BRFIWEHIIE
BSIIIZEA. FFASBME. TURE. iERESaE. BENERE. SRasREBHEIE. HiR
REENSEHRRRTELLEREBETUFNSHEAME,. AMEEAARFERANRERE  9H
HREREENS |, A, M, RERERMLURERRSRRALE  BRONNBERET L.

To sum up, due to graphite has many excellent properties, and in the metallurgical,
mechanical, electrical, chemical, textile, national defense industry is widely used. It can be used
as conductive materials, refractory, corrosion resistant construction materials, wear, and
lubrication materials and ultra-pure materials, high temperature metallurgy, mold and die
construction materials and special structural materials at military and atomic energy industry.
However, with the rapid development of modern science and technology, increasing demand for
the material, requires continuous innovation, improvement and improve the performance to
meet development needs, our strengths lie in this
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FRT170DESMARMHERADRBILRBNRER ZGME D ERERN TR FHRHNSAMH,

ZMRIEMTFIGME SRS SFLE, FERENBNMEURER RN  BHSHEEN<20Kpa , SERES<
400°C , SEIEHLWEELWEFMTNNTESER. ERTR.

EHHTFL997FRAERNRARAMLI70DME | BhitERNRER NEBRE™ S HOEENAEEF S,

1. Special materials of carbon sealing rings for power plant coal pulverizer

Qur company was developed specifically FRTL70D carbon graphite materials impregnated with antimony
for Beijing electric power equipment general factory, solves sealing problems of the ZGM-type medium speed
roller mills.

Apply the material to all ZGM-series, including other similar models for Shenyang heavy machinery factory,
Shanghai heavy machinery plant and so on. Work conditions: sealed gas pressure £ 20Kpa, gas temperature £
400 °C, condition of extreme friction and wear for coal dust or solid particles of hardness near to the former.

In 1997 year the material was been used instead of the old M170D materials, and become the main accessory
products and exporting designated products of coal mill for Beijing electric power equipment general factory.

EENEASSFEHERE L
Comparison of coal pulverizer material performance of carbon seal rings
A #}EREMaterial performan EK305 [m170D] T170D
(AFREEAE Bulking density g cm 2.55 22 | 245
TR AT Bending strength Mpa 80 B0 80
| U8 AE Compressive strength Mpa 290 210 270
FEE Shore hardness HS 115(HR) 75 90
Wﬂrosiw o <25 <25 <2
{EFB AT Using temperature °C 400 400 400

Z. WiERUE SRR e

FRT163KERENRG BN ERARANRREASAK TERNE HF BMES SRR T AR | 20 hhe
AT ZEAB T EBRERSEIAI0000rmp, FEEN1IMpa, LEEXEMOM/S, FEHESLLI00MAEETIHE
HERE AP HOEAER. T TR RNEr.

2. Antifriction material of high speed pump mechanical seal

My company developed FRT163K of high strength carbon graphite sealing materials, and solved the large-
scale chemical industry equipment for ultra-high speed of up to 30000rmp, pump pressure 13Mpa, line speed up
to 40m/s, causing fluid head to 1300m. Our company took to succeed in solving technology problems of
mechanical seal in high-speed pump friction materials to realize the localization of the product.

BRI R R A EE

Material performance of high speed pump mechanical seal

il Jﬁg Material performan i#1HEHE Design index | FRT163K
{HIRREE Bulking density g cm’ 182 1.85
{38 Bending strength Mpa 75 76
i ESEE Compressive strength Mpa 245 255
TEE  Shore hardness HS a0 95
AFREFEE Coefficient of thermal expansion 10°°C 55 5.5
{#EFSEE Using temperature °C 250 250

I —

=, EREErFAERXAMENA

KABZREEFEENLNFARDE. RHETIMFHHEEE
AEEBRUBAIIFEEFPOAREN | [EEEENTERESHE
BEEEEHEPIVHEIRRIEARE.

HBAREFHFRGRIIGRME BEA PRER IR MRS T B E
(TR MEEEEME =SSR NPREVTHEMESLATRIZ
F, HRETEERED : FREE. ITERE. BEE, KEETRERF
WwoRHETE.

3. Polycrystalline graphite jig

Photovoltaic polysilicon production is developing rapidly in
China in recent years, graphite jig is a large amount of consumable
material. Reducing consumption is a major problem for polysilicon
costs.

FRG materials of our company become the dedicated fixture materials of graphite through supplying to
Jiangsu China power Silicon Industry CO. and improving continuously. For more than three years Jiangsu China
power Silicon Industry CO. saves money by as much as tens of millions of Yuan. Material properties can be
customized according to user needs, including bulk density, fracture resistance, resistivity, ash, etc. Material
properties such as bulk density, tensile strength, resistivity, ash can be adjusted according to user needs.

O, ABRTRRERSRESRENRA
¥ g - FRT1OHHEEHR AT T HHEHIAHINSEE. BERBEERY. 2
ITEZR AT, EETEM M
BN : 20126 HLFNRREAEABRCWEAREBATRIBS WS
EEBEIHARAME | BFRTIHEHTRFLEERTRHE.3NEH
#EH  ERNSEEEAICMAHEE M. STtsEn8igitigm.

{ 4. Application development for Large drying equipment split
1 seals
FRT193 is specially designed by our company self-lubricating shaft
seal material with high strength. It is widely used in blower,
compressor, etc.
Typical application: In 2012 our company undertook the
" development of mega carbon graphite seal ring for seal device of
horizontal drying equipment of a large enterprise. The device seals shaft diameter is 3.3 m, sealing gas
temperature reach up to 300°C in oil-free lubrication condition. We used the new materials FRT193, after special
treatment, and have solved this problem.The performance are more than the design value.

FiRig & AS WS EEEIEIR
Materials performance and design requirements
HEEaEE VRIS AT s EEE FHiRE ==
Materials Bulking density Bending Compressive Share hardness . Fing Porosity
3 emperature

performance glem strength Mpa strength Mpa £

BiHER

Design 185 72 225 85 300 =2

requirements

FRT193G 192 75 235 [0 350 =15
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B, AHETSENERARGBEEHTNA

FSEHEBNRAHN—TPIEERESELD  AENREEKRESEETRT
ENEEIEENREERSE  NAEERETERASHE | RPRE. AhEE
RN R SRR E S S R ERE AR E—ETSET R
AREHEE, BASEFNFRTIEIDNHIE. SRESRBREEIE , BriZuEF+
SEHRHA.

HENA : 203 AESEAASEH LRS- BENERLABRER
LNGHH, ASFEHIARECISHEN ARRETEEE TSEHEENEF
, BMOAWRBEFTHMEEATSMmEIFRTIE3DMAIE. SEESSRRAEMHE. £FHE469Imm, BREENA
24mmPESFR | REERTWHKGRY , $HEIHELARY. BRER/IEErRPEEE. AMEREESHEAELE
REAYFSM. =F. EF-RONTHHENTER=EH.

5. Large-diameter carbon graphite seal ring for dry gas seals systems

Dry gas seal is the most advanced form of a non-contact seal, its sealing principle relies on the gas
membrane in two relatively rotating end, thereby blocking fluid leaked into the atmosphere, protecting the
environment. High speed rotation of the two surface produced large thermal, the material can withstand high

pressure and high temperature gradients without deformation, is a technology difficult problem of dry gas
seals systems.

Typical application: Chengdu well-known enterprises, Yitong seal co, undertook the country's LNG project,
the West-East gas pipeline and large coal chemical projects. Our company cooperated with Yitong seal co in
2013 year to solve the Localization for large-diameter turbine compressor dry gas seals system. Our company
developed and produced high temperature resistance and high strength carbon-graphite impregnated
antimony FRT163D with diameter 475mm, and machined large seal products with outside diameter 469mm,
total thickness of 24mm only, the sealing products finished comparable experiment successfully, waiting
acceptance for the item group. Currently abroad only can be produced this kind of sealing material
impregnated antimony with high strength and large size by a few companies. The product fills the gap
successfully.

it 8tR SFrRT163D# EHEREIRIR

Design indicators and FRT163D material performance indicators

APPLICAT

7. BERSEEERE TR B

2012 B A RREFHIEEEFREINEFES
BEEEERETENTE | SR —FMiEs | FEH
FRGT-3()EERESHTERVE A FRIEGFRSHRER
i@k, FTI T ESeERRS. FRGT-3(4)EBEESE
HiEEMHERLR | TESERE=22500C, FHAE
<10pm , ZXESE <30PPm

6. Super-hot gas filtration carbon materials
research and development applications

In 2012 year our company accepted a military
projects of an electronic Institute of Chinese
Academy of Sciences, researched and developed
the carbon materials for ultra-high temperature gas filtration. After a year we developed carbon filtration
materials FRGT-3 (4). It can use in super- hot gas filtration. All indicators of the product fully meet the design
requirements, breaking the foreign monopoly. FRGT-3 (4) super-hot gas filtration carbon materials suitable

working conditions: filters gas temperature = 2,500°C, average pore diameter £ 10 pm, impurity £ 30PPm

IRIHEABIRS = REEA 18R
Design specifications and technical product specification
: TR B s 3 -
*ZHE}_:QE Average pore Degree of Extent of Compressive | EEE Fieasy
Materials " ; : h Using temperature Impurity
f diameter aeration ) porosity strengt! Pk ppm
i um m'/h.kpa.m* 9% Mpa
Desig ﬂfﬁﬁmems =10 =100 230 =10 <3500 <50
Peﬁflﬂf'll'léﬁce a5 145 n 1 2500 z5

H‘Hﬂ?_ﬁlE Buifit:ﬂ?fnsit ggﬁ%% Cornp‘ressive e Eﬂf? Lo
Mfate rials g . ¥ strengt strength Shore hardness temperature Porosity
performance g/cm Mpa Mpa HS il a9
itigs
Design reqﬁirements 23 95 290 100 400 <2
Feﬁrﬁmar—\lce 24 100 310 110 400 <15

I ————




[ o=
m l{ﬁ “E BE MATERIAL PERFORMANCE

g ARG EMEHARERS SRS

Representative model and materials physical properties for mechanical carbon and graphite

MATERIAL PERFORMANCE ﬂ_] ﬂi‘jl& HE . = p

ASEEMHARERS SYESHE

Representative model and physical characteristics for artificial graphite material

i U SRR pe #S EE HEERERE o
1= Bulking Eending Compressive _ Shore Coefficient of
Model density strength strength Fleetricalvesltity e K Eial oAt Ash content

Shy Mpa Mpa A Hs 10%°C 5

FRG-05 188 55 105 11-14 &0 4.3 500
FRG-04 184 50 95 11-14 55 45 500
FRG-03 178 a0 78 11-14 50 4.0 500
FRG-02 182 36 72 11-14 a5 4.0 500
FRG-01 172 30 B0 11-145 a0 i6 500
FRG-15 186 B0 115 13-17 68 45 800
FRG-14 183 L 105 13-17 65 42 800
FRG-13 175 43 a2 1317 55 ER: 800
FRG-25 190 53 105 85-11 &0 55 50
FRG-24 185 48 96 85-11 55 52 50
FRG-23 180 38 75 85-11 48 5.0 50
FRG-22 184 a5 68 85-11 a5 52 50
FRG-21 175 i) 55 85-11 ] 4.3 50

i HEEMIE RS |, JFRIEE Related data as reference values, not guaranteed values.

HEMREL S
jrsishi 4 Feim TR NEEE = BEEELE

Coefficient of A

=3 HE Bulking Shore Bending Compressive Porasity tharmal Using

Madel Material density hardness strength strength @ ¢ temperature

1 cm ? HS Mpa Mpa ' pEn max. °C
g 106°C :
M238 175 38 5 70 <15 45 400
M254 1.70 2 25 50 <18 a4 400
FRT183 186 65 &0 130 <10 46 400
FRT1E3 | :fEE i 172 70 60 140 <18 4.2 400
T b 175 80 62 155 <15 35 400
FRT153 1.74 a5 70 175 £15 4 400
M120 165 50 40 g0 <30 12 400
M238K > 185 55 65 160 <15 4.5 200
M254K s 182 48 55 135 <2 45 200
FRT183K 1ig 195 80 72 210 <1 48 200
fRT1gaK | Corbon-graphite 182 [ 75 225 2 52 200

materials

ERT163K : 1.84 a5 76 240 <15 5.5 200
FRTIS3K | R 1.84 105 57 280 <15 5.5 200
120K el 175 50 65 196 <25 25 200
M23ED i 2135 50 48 150 <15 55 400
M254D g 245 a2 45 136 <25 5.5 400
FRT193D 8E 230 75 70 215 <1 45 400
FRT1Bap | Carbon-eraphite 2.45 85 75 230 <15 50 400
FRT1630 aterals 235 95 88 265 <15 50 400
FRTisap | MPregnated 235 98 50 285 <15 5.0 400
FRT170D Sitietsd 2.40 28 75 255 <2 50 400

i FPIRFIEETHRLZERN | HAFRERSSHRERIUIRTSE. BRESE. BENIEFRRINTR.
Note: Materials listed in the table are widely used in the market According to customer's special needs we can provide products impregnated with copper
alloy, Babbitt, phenolic resin

1E%EIE NS | JE(FIE(E Related data as reference values, not guaranteed values.
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Representative model and physical properties for Carbon graphite porous filters materials

AW a2, EHELAEGLH

FANEH &,

HRIERASZ P

fEEERE
iR | A | AEEE | AmE B ESE Pl uﬁﬁmmm
1= Bulking | Bending | Compressive | Extent of Pore size Degree of Average pore e
Model deztgr str;nz{h Htr':ngth FOTSiW max. mff‘riti:r:nf diam:lter Py - e
8 3 i . Hn i B Aerabic Anaerobic
FROTOS 130 <15 <35 30 25 35-60 <5 400 800
FROT10 1.25 £13 <30 a0 35 80-150 <10 400 200
FROT2S 120 £12 £125 55 100 200-300 <15 and ]
FRDTAQ 115 <10 <22 65 120 A00-550 <25 400 200
FRGTO5 a 111 =8 <15 25 22 30-50 <3 400 2500
FRGT10 130 <6 L a5 32 70-130 <6 400 2500
FRGTZS 135 <5 <10 50 a5 170-260 <10 400 2500
FRGT40 12 <35 <7 60 112 350-500 <15 400 2500

M 8RS | JERIEE Related data as reference values, not guaranteed values.
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