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Specifically for molten Aluminum, Zinc, Tin and other special metals
Parts and components manufacturing
Perfect solution

Application for Si3N4 or Sialon/Syalon material in Aluminum alloy and special metals

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
iImprovement 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, Sialon/
Syalon, 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(Si3N4) or Sialon/Syalon 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.

In aluminum die-casting industry, in particular, silicon nitride(Si3N4) or Sialon/Syalon material is widely
used in manufacturing stalk, degassing rotor, heater protection tube, thermocouple protection tubes, etc.,
with its unique property, against which no other metal and non-metal material can compare.
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Advantages

1.Resistance to thermal shock

SiI3N4 or Sialon/Syalon has superior thermal shock resistance and high temperature
mechanical strength.

Prior to the application of Si3N4 or Sialon/Syalon products, preheating is necessary. The
preheating process can realize better reliability than conventional ceramic.

2.Resistance to corrosion
SiI3N4 or Sialon/Syalon has excellent corrosion resistance, being almost inert against molt
aluminum, thus ensuring longer life.

3.Low- wettability

As a covalent binding ceramic, Si3N4 or Sialon/Syalon has low wettability against molten
metal and does not require coating. It will not generate much scorification and material
adsorption, as a result, it is easy to clean.

4.Low heat conduction

Si3N4 or Sialon/Syalon has the advantage of low heat conduction. Its low specific heat reduces
loss of heat to the minimum. This guarantees the accuracy in temperature measurement for
the thermocouple protection tubes, and facilitates molten metal heat to convey in stalk tube.
This can reduce the temperature of molten aluminum and save overall energy costs.

5.High strength, long life

SI3N4 or Sialon/Syalon keeps its original strength even at high temperature of up to 800°C.

Its corrosion resistance and excellent strength characteristics permit a relative thin wall in
thickness of the products, making it easy to handle and operate, and for maintenance and
replacement.

Reaction Against Molten Metal 515 il 4 Ja % 2k v

Molten Metal Temperature Duration Result
BRI S i} i) LR
Al 800°C 950Hr O
Pb 400°C 144Hr )
Sn 300°C 144Hr O
dy 550°C 500Hr O
Mg 750°C 20Hr X
Cu 1150°C 7Hr X
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Degassing Pipe and Rotor

Si3N4 or Sialon/Syalon material is suitable for
molten aluminum liquid degassing pipe and rotor.

In order to remove hydrogen from molten aluminum,
a silicon nitride pipe is used to feed nitrogen or
argon, while silicon nitride rotor is used to stir up and
disperse the gas bubble, and then take the Nitrogen
out with the bubble throughout the molten bath, thus
get the result of hydrogen remove.

® The high-temperature mechanical strength and
resistance to contact fatigue of Si3N4 material
assures reliable, stable and long operation of rotor
in high speed rotation.

@ Unlike graphite, silicon nitride is hardly volatilized
by oxygen at elevated temperature. This permits
long operating life. And this character is most
popular in the casting industry of aluminum alloy.

® High thermal shock performance allows the pipe
and rotor to insert in and pull out repeatedly from
molten aluminum in operation. Pipes and rotors will
not be cracked and damaged. Therefore, operation
and maintenance become very convenient.

® Excellent corrosion resistance, wear resisting and
low wettability, resistance to molten aluminum liquid
corrosion makes the operation life longer, and less
slagging. If proper maintenance, the using life can
be up to 2-3 years.

® According to actual working condition, our
company is able to make optimized design of rotor
impeller structure to achieve better degassing effect.
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Heater Protection Tube

Si3N4 or Sialon/Sylon material is applicable
for making molten aluminum liquid heater
protection tube and the gas burner protection tube
in metallurgical industry like aluminum, tin, lead,
zinc etc. The advantages of Si3N4 material are as
follows:

® With good thermal shock resistance and high
temperature mechanical strength,therefore, the
products can withstand severe thermal load of
high temperature heaters. Repeated insertion
and withdrawal of the products in the course of
operation will not affect the performance.

® High thermal shock performance assures
long working time when warming and cooling of
molten aluminum, and also temperature difference
between heater and liquid.

® L ow wettability against molten aluminum can
reduce the contacting of slag on the protection
tube, and provides easy maintenance and
operation.

® Excellent insulation can assure no contact

(insulation) between heater and molten aluminum
or other molten metal.

@ With good high-temperature mechanical strength,
corrosion resistance and low wettability, the SiI3N4
material can protect the normal working of heater
element in the tube for a long time. If proper
maintenance, the actual using life can be up to 2-3
years.

ChERPE

Heater Pratection Tobe
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Stalk (Feed Pipe)

Si3N4 or Sialon/Syalon is the suitable
material for making aluminum liquid stalk.

Stalk is the pipe fitting which transports
aluminum liquid to the die cavity in the process
of aluminum alloy die-casting. The advantages of
Si3N4 material are as follows:

® Si3N4 has better thermal shock resistance and
high temperature mechanical strength, and the
strength will not alter at the 800°degree or other
molten metal. If preheated at the time of use, it will
get the best effect.

® [ ow-wettability of molten aluminum can reduce
the adsorbates and slag on the tube, making it
easier to do the daily maintenance.

® Si3N4 material has low heat conduction
and superior heat preservation performance,
preventing from heat loss.

® Due to its excellent corrosion resistance and low
wettability, the tube can stand repeat washing of
molten aluminum or other molten metal.

® With good high-temperature mechanical
strength, corrosion resistance and low wettabllity,
the SI3N4 material can protect the normal working
of heater element in the tube for a long time. If
proper maintenance, the actual using life can be
up to 2-3 years.
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Protection Tube for Thermocouple

Si3N4 or Sialon/Syalon material can be widely
used as the main material of protection tubes
for thermocouple, for long working life and free
maintenance.

As the necessary means of measuring
temperature, thermocouple protection tubes
are applicable in metallurgical industry, such as
aluminum, tin, lead, zinc etc. The advantages are:

® S5i3N4 material has better thermal shock
resistance and high-temperature mechanical
strength, light weight, high strength and easy to
operate. It will not burst even if exchange is done
in the course of processing, making it easy for
production and maintenance.

® Si3N4 material has the low conductive
advantage. Its low specific heat minimizes loss
of heat. This will be conducive to achieving the
accuracy of temperature measurement for the
thermocouple protection tube.

® Molten aluminum’s low wettability prevents stick
of slagging in the tube, thus easy to maintain and
operate.

® Si3N4 has excellent corrosion resistance and
wear resistance, and ensure longer working life. If
proper maintenance, the actual using life can be
up to 2-3 years.
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Stopper Valve

Si3N4 or Sialon/Syalon is the suitable
material of stopper valve, which is used in the
molten aluminum from smelting furnace infused to
holding furnace, degassing tank and reservoir tank
of low pressure casting. The advantages of SI3N4
material are as follows:

® Good thermal shock resistance and high-
temperature mechanical strength, light weight,
high strength, and easy to process.

® Molten aluminum’s low wettability prevents stick
of slagging in the tube, thus easy to maintain and
operate.

® Flexible turning on and off, it can ensure the
conveying the aluminum liquid in time.

® Good air tightness is needed to ensure the
pressure of each cavity when in low pressure
casting, so it's necessary to guarantee the good
process precision. ZXSQ has the ability to process
high precision ceramic bearing, we can promise
the good gas tightness of such stopper valve.

® Si3N4 has excellent corrosion resistance and
wear resistance, and ensure longer working life. If
proper maintenance, the actual using life can be
up to 2-3 years.
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Inte grated heater(New—developed products)

According to the status of heater tubes in aluminum industry
market, we developed one new heater element, with the
integration of Si3N4 protection tube and thermocouple. This
kind of integrated heater has many advantages, such as
compact structure, large power, fast speed of heating, high
heat efficiency.

® \With the new material and unique structure, the heater
element can make the thermal efficiency be up to 80~90%.

® |t makes the full use of advantages of Si3N4 protection
tube, --the simple structure and easy to install, makes the
using life much longer, which can be up to 2-3 years.

® |nsertion and extraction can be processed at any time.
The more convenient slag removal makes the maintenance
more convenient.

® |t has the advantages of small structure, large power, fast
heating and high heat efficiency.

® With its safety and environmental protection, this kind of
heater can reduce the cost, and also replace the various
heaters in domestic or foreign market.

And its economic value and social benefit is very big.
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Refining tube

Si3N4 or Sialon/Syalon is the suitable material for
the refining process in molten aluminum.

® Good thermal shock resistance and high-
temperature mechanical strength, light weight,
high strength, and easy to process.

® Molten aluminum’s low wettability prevents stick
of slagging in the tube, thus easy to maintain and
operate.

® With unique and novel structure, the refining
tube can guarantee refined powder get into the
furnace timely, with its retractile character.

® Si3N4 has excellent corrosion resistance and
wear resistance, and ensure longer working life. If
proper maintenance, the actual using life can be
up to 2-3 years.

® Our company can supply the refining tube as
per customers’ needs.
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Si3N4 /Sialon /Syalon
Thermocouple Protection Tube

Si3N4/Sialon /Syalon Heater
Protection Tube

Si3N4 /Sialon/Syalon
Degassing Pipe

Si3N4/Sialon/Syalon Riser Tube

Shape and Sizes Shape and Sizes Shape and Sizes
Shape and Sizes " }
: =i | i
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3 1 5 i | ' L=10/12 \\ -1 T~ -
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- B Standard Sizes(mm) Standard Sizes(mm)
- e 1 1
- b L [ -
Outer Inner Setting Inner Dia. Outer Dia.
: : 65 85
Standard Sizes(mm) Standard Sizes(mm) did Sl Sroove 70 90
115 6:5 10 80 100
Impeller Inner Outer Inner Dia. Outer Dia. 15 9 10 85 105
20 70 100 120
Size Dia. Dia. 60 80 - 14 14.5 125 145
/0 90 135 195D
180 %L 60/62 29 16 145
80 100 150 170
30 16 14.5
200 40 60/62 90 112 165 185
100 124 32 20 14.5 210 230
210 40 60/62 110 134
120 144 No. 1 2 3 4 5 6 7 8 9
220 40 60/62
130 174 L 400 500 600 700 800 900 1000 1100 1250
No. 1 9 3 4 5 6 7 8 9 (inch) (15.79) | (19.69) | (23.62) | (27.96) | (31.90) | (3543) | (39.37) | (43.31) | (49.21)
L 400 500 600 700 800 900 1000 1100 1250 shapes and sizes can be customized
(inch) (15.75) | (19.69) | (23.62) | (27.96) | (31.90) | (35.43) | (39.37) | (43.31) | (49.21) Handling and Maintenance

Handling

shapes and sizes can be customized

Follow our procedures in the instruction manual for first time use
Avoid severe mechanical impact

Avoid rapid cooling over a wide temp range

Assemble and install only in moisture free conditions

Handling and Maintenance
Handling
Avoid severe mechanical impact

Avoid rapid cooling over a wide temp range
Assemble and install only in moisture free Conditions

Maintenance

Remove slag deposits before solidification from heater protection tube weekly REMONE Siag deposits beore:solidilication, oM Neater protection Wbe-wWeekly
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