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Brief introduction of company

Beijing ZhongXing ShiQiang Ceramic Bearing Co. Ltd. is the first enterprise in China, specialized in
manufacturing ceramic bearing and ceramic balls. Since the year of 1982 we have accumulated
abundant experience in the production over the past more than 30 years, devoting ourselves
whole-heartedly to the research and development of ceramic bearing material, our processing



technique and improvement of our equipments. Having undergone several evolution and
transformation, our company has now become the leading enterprise in China domestic market
in the fields of ceramic bearing and ceramic material products. At present, our factory can
manufacture products made of Si3N4, SSiC, ZrO2 and Al203, as well as cemented carbide and
other kinds of high property material.

Modern engineering ceramic materials, resistant to all kinds of acid, alkali, salt and other
corrosive media erosion, high temperature, wear-resistant, light weight structure, extreme high
speed, low noise, electrical insulation, dimensional stability under high temperature, low starting
torque, can work under very poor lubrication condition with long life, can therefore be widely
used in aviation, aerospace, marine, petroleum, chemicals, machinery, automobiles, locomotives,
metallurgy, electric power, textile, pumps, pharmaceuticals, food machinery, medical equipment,
defense and military research and technology, and many other fields. They are value-added high
tech products with large social and economical benefits.

Currently ZXSQ silicon nitride ceramic (Si3N4) has started to replace the traditional metal
material in metallurgical industry, and possess broad market application prospect, due to its
excellent resistance to high temperature, molten metal corrosion, thermal shock, electrical
insulation, high thermal conductivity, long life and other good characteristics.

Our company logo is ZXSQ and CSQ, and possesses seven inventand patents for utility models.

It has a very prominent market application prospect, especially in the field of the manufacture
and application of various pumps, and valves. Such as the sliding bearing used in the magnetic
pump, canned motor pump, submerged pump, and gear pump; the mechanical seals used in
centrifuge pump, submerged pump, and gear pump, plungers used in the high pressure

reciprocating pump, and the valve ball used in the metering pump.

The valve core and valve seat in different kinds of valves can adopt soft sealing structure in
different material, also can be hard seal structure with the same material. This can be used in

extreme operating conditions.
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The introduction of the pressureless sintered silicon carbide
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In recent 10 years, the silicon carbide is becoming more and more widely used in the various
fields of economy or life, with its properties of high wear resistance, corrosion resistance,
hardness, low density and high temperature strength. As a new type of ceramic material, it has
been gradually known and widely used in the area of aerospace, nuclear industry, oil, chemical
industry, textile and food industry, which is in special conditions , such as high temperature, high

rotating speed, corrosion resistance, vacuum, electrical insulation, non-magnetic, and dry friction,
and other special. Basically see the following several aspects:
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Along with the rapid development of the precision chemical products, especially with the
further implement of the 1ISO14000, which completely eradicate escape, emitting, dripping, and
leakage. The requirement of transporting corrosive liquid is becoming higher and higher at the
base of protecting the environment.

Magnetic pump use static seal instead of motive seal like mechanical seal, packing seal, so
the leakage is less, the reliability is higher, and the working life is longer. Usually, magnetic pump
is maintenance-free pump for long time, approx. 5-8 years, it would present extremely rigorous
requirement to the material of shaft system components. For example, pump shaft, thrust
washer, bushings after the assembly, must be wear resistant, corrosion resistant, and zero
leakage. At present, pressureless sintered silicon carbide ceramic has become the most proper

material.
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Pressureless sintered silicon carbide ceramic has well corrosion resistance, high strength,
high hardness, wear resistance, and small friction coefficient, antioxidant, small creep high
temperature, and good heat stability. So it’s the ideal material for the production of seal rings.
This material is becoming more and more popular in the industry of high purity, ultra-clean, and
fine chemistry, because of its fine and close construction, small content of free silicon and free
carbon. Under the ultra-precision maching of the surface, its friction coefficient is smaller than
the aluminum ceramic and cemented carbide during the combination and matching. Thus it has
high PV value, and is particularly suitable for the conditions of strong acid, alkali and corrosion
resistance liquid. The pressureless sintering silicon carbide of our company possesses high
density(3.10-3.20g/cm3), and high hardness(HRA94). We can produce all kinds of seals ring in
complicated shape with mass production, such as flat seals, seals with one side step, and
multistage steps,etc.
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As a replacement of cemented carbide and Aluminum oxide ceramic, Pressureless sintered
silicon carbide has become the largest dosage material only second to boron carbide in the sand
blasting industry. Although Aluminum oxide nozzle’s price is low, but due to the low hardness,
poor wear resistant, so it’s only can be used in the situation of low workload. In the actual
service, working life of presureless sintered silicon carbide is 4-7 times of Aluminum oxide

ceramic, more used as a replacement of high density cemented carbide.
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In other parts, such as valve core in ceramic ball valve, the sheet in the plate heat exchanger, and



ceramic armor in military industry, the SSiC (Silicon Carbide) material has been widely used and more

and more popular.

ANEPIHETIZE Magnetic drive pump

T SR A RIS T, &R S B AL B

WA SSICHAT UL R PRI fEg ks i B 401 S5k 1k, 2 S I Bl i e e A 22—
ANERE IR FE N T

© N HI T T Wk BRI B ek — e, wINANEANARHE WIS, W Hase. R k. SR,
R TR R A BAGESSIC (hegh) T sl /e I FRElie & .

© N HH T TR B ol — e, WTREANEB AN A LR vy, H 2 v Ak i,

ISR T mT R AR SSIC I 1T sh A4 K brdElc e -

XTI K

@ bt SSIC Bk EAT AR HATWE 2 10 REFME, (R AT AT AN R s i, st a1t o DRT kbt
INE KR, AR AA RS B R UF N o A7) ] LA Bl ;o 58 FE sl Ak AL 1 g5 p it
irtiAbisert, AT R SRR RE !

R, A AESSICHS BRI AAE ARG I 3 IRRUERC S, 8 B N A5 Kl 1 22 b TR o

Magnetic drive pump (steel) F4&IIH

Sliding bearing is a crucial transmission part, as the support and rotary unit of magnetic pump.

With the excellent corrosion resistance, wear resistance and other properties, silicon carbide (SSiC) is
one of the best sliding bearing material for the pumps.

Main application of the stainless steel magnetic drive pump4 i

@® It is used in common corrosive condition, such as the medium of inorganic matter, acid, alkaline

and salt. In such condition, SSiC (sintered) is taken as standard sliding bearing.

® It is used in common corrosive condition, and the medium easy to vaporized. In such condition,
SSiC +C is taken as standard sliding bearing.

Design requirement &1t

@® Although SSiC material has many good properties, but it’s also have disadvantage, which is fragility.
Therefore we should make full use of its advantage to get the best application. Our company can
optimize and design the pump sliding bearings for the customers, and to realize the best

performance.



The SSiC sliding bearing is taken as standard part in magnetic pump, and used by many magnetic
pumps in domestic or foreign enterprises.

Magnetic Drive Pump(Stainless Steel)
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Magnetic Drive Pump(Teflon Lined)

Sliding bearing is a crucial transmission part, as the support and rotary unit of magnetic pump.

With the excellent corrosion resistance, wear resistance and other properties, silicon carbide (SSiC) is

one of the best sliding bearing material for the pumps.

Main application of the Teflon Lined Magnetic pump it

® It is used in the medium of strong corrosion, and the less than 260 ‘C temperature, such as
inorganic matter, and weak acid, alkaline with strong corrosion. In such condition, SSiC(sintered) is
taken as standard sliding bearing.

Design requirement it



@® Although SSiC material has many good properties, the most important thing is how to make the
SSiC shaft, bushing, thrust ring and other parts fix, connect and clad with the pump case. Our
company can optimize and design the pump sliding bearings for the customers, and to realize the
best performance.

The SSiC sliding bearing is taken as standard part in magnetic pump, and used by many magnetic

pumps in domestic or foreign enterprises.

Magnetic Drive Pump(Teflon Lined)
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Canned motor pump
Sliding bearing is a crucial transmission part, as the support and rotary unit of canned motor pump.

With the excellent corrosion resistance, wear resistance and other properties, silicon carbide (SSiC) is

one of the best sliding bearing material for the pumps.



Main application of Canned motor pump it
@® It is used in common corrosive condition, such as the medium of inorganic matter, acid, alkaline

and salt.
In such condition, SSiC(sintered) is taken as standard sliding bearing.

@® It is used in common corrosive condition, and the medium easy to vaporized.

Design requirement it

Although SSiC material has many good properties, but it's also have disadvantage, which is fragility.
Therefore we should make full use of its advantage to get the best application. Our company can
optimize and design the pump sliding bearings for the customers, and to realize the best performance.
The SSiC sliding bearing is taken as standard part in magnetic pump, and used by many canned motor

pumps in domestic or foreign enterprises.

Caned Moter Pump
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Gear Pump
Sliding bearing is a crucial transmission part, as the support and rotary unit of gear pump.

With the excellent corrosion resistance, wear resistance and other properties, silicon carbide (SSiC) is

one of the best sliding bearing material for the pumps.



Main applications it

@® The gear pump can be used to transport the liquid with high viscosity and corrosion, and commonly
used in high temperature.

@® The gear pump can be used for metering.

@® The gear pump has the good advantage which other pump can’t compare, especially for the
transport of special material.
According to the structure difference, it can be divided into: external gear pump and internal gear

pump. As the structure of pump is different, the SSiC sliding bearing used is also different.
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Gear Pump

W 22 Submerged Pump
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Sliding bearing is a crucial transmission part, as the support and rotary unit of submerged pump.

With the excellent corrosion resistance, wear resistance and other properties, silicon carbide (SSiC) is

one of the best sliding bearing material for the pumps.
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FEMNAHTIA: Main applications
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The submerged pump mainly transmit all kinds of acid, alkali, salt and other corrosive medium, thus the
corrosive resistance of bearing is very important.
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The submerged pump mainly transport the medium with particles of sewage and mud, thus the wear
resistance of bearing is also very important.
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The SSiC sliding bearing is taken as standard part in submerged pump, and used by many submerged

pumps in domestic or foreign enterprises.

Submerged Pump

P ZHFE Mechanical Seals
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Mechanical seal is a kind of shaft sealing device rotating the machinery, it is formed by at least a pair of

end face perpendicular to the rotation axis, and under the force of fluid pressure and compensation
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institution elastic force (stone force) ,and with the cooperation of the auxiliary seal, the faces keep seat
and the relative sliding, to prevent the fluid leakage.
Generally it consists of two segments, namely rotating ring and static ring. These rings can still realize

rotary motion for each other with smaller resistance, under the much more pressure.

FENHTH: Main applications
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The rotating ring and static ring is generally formed by the group of pure SSiC rings, or one SSiC and
the other is SiC+C material.

@ Rotating and static ring: a pair of pure SSiC rings, applicable for strong corrosive medium.

@ Rotating and static ring: a SSiC ring, and a SiC+C, applicable for the medium easy to vaporized.
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PUEZL (Standrard type) 255 (Integrated type)

Sealing Ring

FRI® Ball valve
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The ball valve has the advantage of large contact area, tight seal, and less leakage, etc.
It can be divided two kinds: floating type and stationary type.

FENHTH: Main applications
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The ball valve mainly transmits strong corrosive material, such as acid, alkali, salt and so on.
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The ball valve is mainly used for transmitting high wear-resisting material, such as silicon powder, coal
dust and so on.
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The applications of ceramic material in other pumps.
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The ceramic material has the excellent advantage of corrosion resistance, wear resistance, high
temperature,good insulation and other properties.

Main material: SSiC(Silicon Carbide), ZrO2(Zirconium Oxide), Al203 99.5%(Aluminum Oxide).



¥g#&#:-T Ceramic Rotor
er g P &% T The ceramic rotor used in rotor pump

1. W&iEZE Ceramic Plunger

i TS AE A A TR (1 e A 8- Ceramic plunger used in high pressure reciprocating pump

2. W& EEk Ceramic Valve ball
TR % Bk The ceramic valve ball used in metering pump
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3. &% Ceramic gear

WA LR I P % A %6 The ceramic gear used in gear pump
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Inner and outer magnetic coupling used in magnetic pump
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Our company professionally undertakes the processing and manufacturing of the inner and outer
magnetic coupling. And we also possesses the unique suppression of leak detection technology one-off
for large quantity parts.

Magnetic Coupling

N BE¥E T (Inner magnetic coupling )  #Mi#i%#: T (Outer magnetic coupling)

Silicon Carbide Ceramic Material Basis Capability List
o H Items AL ssic SSiC+G
Unit
Silicon Carben SiliconCarben+G
% d Density g/cm3 3.10-3.13 2.90-3.00
g Hv Hardness Hvil Kg/mm? >2550 >2350
PR E Young’s Modulus GPa 410 400

LA 5mZ oRT | Bending Strength MPa 400-490 230-360




UL Compressive  Strength MPa >2500 >2250
WiZdEIP Kie | Fracture Toughness MPam /> 4-5 5-5.5
MEL /N Posisson’ s Ration 0.16 0.15
MK A a Coefficient of Lnear Expansion 105k 40 4
B for 5 Crystal Size um <5 10-50
SALE <3% 1-14%
fedk i W EBe4E S-SiC Pressureless Sintering

Xt HESK: Design requirement
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Although SSiC material has many good properties, but it's also have disadvantage, which is fragility.
Therefore we should make full use of its advantage to get the best application. Our company can
optimize and design the pump sliding bearings for the customers, and to realize the best performance.
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Coefficient of linear expansion of Silicon carbide material is different from stainless steel material, which
causes many problems, for example, expansion of shaft in the high temperature, will make the
bushings damaged! Expansion of bushing seat, thrust washer seat, will make SSiC bushings and its seat
getting loose, SSiC thrust washer and its seat getting loose, which leads to block death of the pump
shaft, or the fragment of damaged bearing wear through shielding can, then damage the shielding
motor etc. So using the wave metal expansion ring as the buffering media of heat expansion, is a
superb solution.




