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What iS Silicon carbide ceramic (SiC) is an advanced ceramic material
Silicon Carbide containing silicon and carbon. It occurs in nature as the extremely
Ceramic? rare mineral moissanite. Synthetic SiC powder has been
mass-produced since 1893 for use as an abrasive. Grains of silicon
carbide can be bonded together by sintering to form very hard
ceramics.

With the rapid development of modern national defense, nuclear
energy, space technology, the automobile industry, and marine
engineering, requirements for materials are increasing. It is urgent to
develop all kinds of new high-performance structural materials.

Silicon carbide ceramic materials have many excellent features such
as high-temperature strength, good wear resistance, small thermal
expansion coefficient, high hardness, thermal shock, chemical
corrosion resistance, etc. Therefore, it is widely used in the
automobile, mechanical and chemical industries, environmental
protection, space technology, information electronics, energy, and
other fields. Silicon carbide has become an irreplaceable structural

ceramic with excellent performance in many industrial fields.
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Reaction bonded silicon carbide has high strength, high hardness, high abrasion
resistance, high temperature resistance, corrosion resistance, good oxidation
resistance, good thermal shock resistance, good thermal conductivity, rapid cooling
and rapid heat resistance and high temperature creep resistance, etc. It can be made
into beam, roller, cooling air pipe, thermocouple protection pipe, temperature
measuring pipe, burner nozzle, wear-resisting parts, corrosion-resisting parts, sealing
parts and a variety of special-shaped structural parts.
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Compared with reaction bonded silicon carbide, pressureless sintered silicon
carbide has higher purity, better mechanical properties, more prominent corrosion
resistance (Resistant to strong acid and alkali corrosion, It is also the only ceramic
material which can resistant to hydrofluoric acid corrosion), higher wear resistance,
because of there's no free silicon in the material.lt can be used in other materials can
not meet the environment, longer service life.




SUNNYSTEEL

SILICON CARBIDE PRODUCT

SISIC/SSIC
Roller
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The SISIC Rollers are oxidation resistance, high bending strength under high
temperature ,no deformation for a long application time.Service life is 10-15 times
more than Alumina roller. They can be made as perfect kiln-furniture for roller hearth
kiln in the field of domestic ceramics, sanitary ceramics, building ceramics , magnetic
materials and new energy battery materials.
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The bearing capacity and oxidation resistance of pressureless sintered silicon
carbide roller are the best among all sic materials.operating temperature up to
1600°C, and has excellent corrosion resistance. Along with the development of the
lithium battery industry, the demand for anode materials are on to the greater, such
as lithium cobalt oxides (LCO), Manganese acid lithium (LMO), Nickel-cobalt-
manganese ternary material (NCM), lithium iron phosphate (LFP) will produce a large
amount of strong alkali gas during firing process, the traditional reaction bonded
silicon carbide roller contains 15-20% free silicon, can react with strong alkali gas so
as to shorten the service life. There is no free silicon in the pressureless sintered
silicon carbide, and the content of silicon carbide can reach more than 99%, which
greatly extends the service life of the roller (more than 5 times of theSiSiC), thus
greatly reducing the maintenance cost.
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Beam
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The SISIC Beams have series of characteristic such as oxidation resistance, high
bending strength , no deformation for a long application time. SISIC Beams are
applicable to shuttle kiln, two-stage roller hearth kiln and other industrial kiln.
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The SISIC Burner Nozzles are the best parts for all kinds of kilns which
are used gas or oil, especially for the industrial furnace to separate fire as a
machine which is be high requested on broad of furnace and different
temperature. They can control temperature effectively.
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SISIC
Radiation Pipe
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SISIC radiation pipe is high temperature tolerance, high thermal conductivity, low
coefficient of thermal expansion, oxidation resistance, thermal shock resistance, long

application life. They are the best materials in steel metallurgy industry.
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SISIC
Ceramic Bush
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Silicon carbide ceramic sand mill inner barrel with light weight, high hardness,
corrosion resistance, high temperature resistance and other properties. It's better
than traditional Zirconia ceramics in resistance to erosion and wear(low abrasion
value can prevent material from pollution).The coefficient of thermal conductivity is
130 W/mk (20°C),it is the best cooling effect ceramic material which has the
advantages to control the temperature rise in the process of equipment operation.
The barrel is through the casting or isostatic pressing molding forming technology ,
can be effective isolation lumen and outer shell, make it is not subject to corrosion
and scouring. Service life is 5 to 10 times of general wear-resisting
material, integrated operation cost is
low.
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Precision Silicon Carbide Ceramics
Parts For Semiconductor Equipment
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MRS Test Environment EiEsE Corrosive weight loss (mg/cmyr)
BAIwE mE T ERE A hE = R dE it i S =R e
SUNNYSTEEL B IhEx) (") (R &) (B12%H%) (6%#) (99%)
- conc.Reagent temperature SSiC RBSIC(SiSiC) Tungsten carbide Aluminum OXide
(No Free Si) SiC (12% si) (6% Co) (99% )
Silicon Carbide
98%H,50, 100 18 55.0 >1000 65.0
50%MNaCOH 100 25 >1000 5.0 75.0
53%HF 25 <0.2 7.9 8.0 20.0
85%H,PO, 100 <0.2 8.8 55.0 >1000
TO%HNO, 100 <0.2 @5 >1000 7.0
b 45%KCH 100 <02 >1000 3.0 60.0
Parameter Comparison
25%HCI 70 <0.2 09 850 72.0
=7 k1 o Yy > =Y 10%HF & HNQ, 25 <0.2 >1000 >1000 16.0
AR R CIEM R mS LR
e =1y} 18t Data
[tem Unit W & 2o
RRIGEEIEE  AuEEERE  TERGHRGE BRI -
RBSIC(SiSiC) NBSIC SSiC RSIC Expla In
B A8 Test Time:
BipeEESE SIC content % 85 80 99 985 &
HESRESE Free Silicon content % 15 0 0 0 HKI25ZI300/ NS, ARBFrSEEE.
- X 125 to 300 hours of submersive testing, continuously stirred.
R HIR~E Max service temperature € 1380 1550 1600 1650
[ Densi /e’ 3.02 272 3.10 2.60-2.74 ] ) )
i y 4 m [BimsEIgE Corrosion Weight Loss Guide:
SFL= Open porosity % 0 12 0 15
YRR Bending strength  20°C Mpa 250 160 380 100 >1000 mgfem’yr  JURPAFELHIR Completely destroyed within days.
1200°C Mpa 280 180 400 120 100 to 999 mg/cm?’ yr NSRBI — A Not recommended for servicegreater than a month
SEMEAEE Modulus of elasticity  20°C Gpa 330 220 420 240 50 to 100 mg/cm?’ yr (AT —AF Not recommended for servicegreater than one year
1200°C Gpa 300 / / 200 10 to 49 mg/em’ yr 2B, EF4SErIRA  Caution recommended, basedon the specific application.
PUESEEL Thermal conductivity  1200°C W/m .k 45 15 74 10 03 t0 9.9 mg/cm’ yr M= HAEER Recommended for long term service
PR EEL Coefficient of thermal expansion  K-1x10-6 4.5 5.0 4.1 48 <2 mg/cm’ yr HEF AR, EATEIR Recommended for long term service; no corrosion,

HEEE LY kg/m'™ 500 2500 2800 / other than as a result of surface cleaning, was evidenced.






