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Kyocera's fine ceramics has superior characteristics in mechanical strength, wear resistance and corrosion resistance and they are
widely used in industrial machinery and for other applications.

Especially silicon nitride is used for high-reliability parts in high temperature and high pressure environment such as automotive parts
because of its high mechanical strength and superior heat shock resistance.

Kyocera developed new silicon nitride material, SN240 with drastically improved thermal and mechanical properties.

As SN240 material has superior characteristics in strength at high temperature, heat shock resistance and corrosion resistance, we are
confident that SN240 will help you to produce higher quality products by minimizing eluted contamination and to reduce operation cost
by parts with longer life in aluminum foundry equipment such as hot chamber and cold chamber.
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@ Maintenance-free and longer life

Silicon nitride is unlike cast iron and old ceramics, inert against molten aluminum.
So, it ensures longer life. For example, with minimum maintenance our silicon nitride
stalk tubes have a record of being used for two to three years. Cleaning can be done
on silicon nitride.

@ Contamination free

While iron contamination from the parts made of conventional material is quality
concern, silicon nitride is different. It hardly reacts with molten aluminum and will
help our customers to make high quality die casting parts.

@ Light weight and easy handling

Silicon nitride keeps its original strength up to 800°C.lts corrosion resistance and
excellent strength characteristics permit a relative thin wall thickness and it makes
handling easy.

@ Less adhesion of molten metal

Because of covalent binding ceramics, silicon nitride has low wettability against
molten metal and does not require coating.

@ Resistance to thermal shock and mechanical stress

Initial preheating is required on virgin components. Once this has been performed,
you can begin to realize better reliability than conventional ceramics. The high
reliability is due to the mechanical strength and thermal shock resistance of silicon
nitride.

@ Temperature stability

Silicon nitride is an insulative material. Therefore, It has low heat conduction. Its low
specific heat allows minimum heat loss. This aides in more accurate temperature
measurements for our thermocouple protection tube application, and facilitates
molten metal transfer in our stalk tube applications. This advantage can reduce
temperature of molten aluminum and overall energy costs.
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We will respond to the expectations of your custom size and spec modification request other than standard size shown
in this brochure. Please feel free to contact us if you have special application or special requirement.
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Chemical Durability i 25%14% Reaction Against Molten Metal 5i5Bi&B% 4% R
BHEeRE mE BF[E Ris
I:Iggzo :ilsgzt (30min boiling) Molten Metal | Temperature | Duration Result
B e A EHEE | EE | HE GE
5 _ - Al 800°C | 950hr O
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Mg 750°C 20Hr X
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FH. BHE: ZBFREE. 3[5]. 146 (1977)
J.F. Collins and R.W.Gerby:J.Metals,7,612(1955)
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Note : Values mentioned in the table are measured results of test pieces. Actual properties may vary on practical conditions and parts shape.
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Applications of SN-240 for riser tube or stalk tube in molten
aluminum.

@Sialon,silicon nitride,alumina and silicon carbide are known
as engineering ceramics. Among them, silicon nitride has the
highest thermal shock resistance. Thus, it makes handling and
preheating control easier.

@Low wettability against molten aluminum makes material

adhesion on tube less and it makes daily maintenance easier.

@Superior corrosion resistance does not allow eluted
contamination into molten metal. This is a key factor to maintain
purity of molten alloys.

@Silicon nitride is a dense material and maintains its high
mechanical strength even at elevated temperatures.Compared
to reaction bonded materials, it assures trouble free operation. In
fact, practical accomplishment shows more than 1 year in use.
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Maintain the packing area free from foreign objects such

as aluminum insertion, lump, etc. Preform cleaning by air
blowing before casting.
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Protection Tube for Thermocouple #EB{BREIPE

BEHG. ATF X7 5BMEWNOREE E LT SN- Featuring long life and maintenance free advantages, SN-201B
. ¢ or SN-240 are used as main materials of protection tubes for
201B £ 7:13 SN-240 P {Eb N £ 7, thermocouple.

@There is no eluted contamination into molten aluminum.
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OEADTIVIBESG DB AN LB BHEEELEE Therefore, the purity of the metal is maintained.

Ao @ Superb thermal shock resistance.

e _ @Light weight, high strength, and easy to handle.
OMAEEMLICERTVET, @Even with flux, SN-240/SN-201B are hardly eroded. This ensures
OHETHRENE(. MRLIERTT, long fie.
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Silicon nitride Tube 525 91(61.0800)
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Kyocera provides silicon nitride tube only. No.| 1 2 3 4 S 6 7 8 9
L 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 1100 | 1200
(15.75) [(19.65) | (23.62) | (27.56) | (31.50) | (35.43) | (39.37) | (43.31) | (47.24)
FLUX ERDHE NON FLUX D54
with flux {& B without flux 7 F BN 7
2 H~1:8[ 148
Sk CASTIRON 2days ~ 1week 2X~12H approx. 1 month #5148
PO 2 Bm~14R 14B~24R
Ric#E#RELZ Iy 72 OLD CERAMICS A% 2 weeks ~ 1 month 2 Efi~—~4H 1 month ~ 2months 1 A~ 248
Si.N 6 vB~1FLE #2FELE
SOt 6 months ~ 1year 64F~—4%& approx. 2 years #j2 4

(RPDEGILBZOHME® FLUX DIEFBICLWEE T EDHYET,)
Note: Values mentioned in the table may vary on practical conditions.
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Protection tubes for electric heaters and gas burners are already

practically in use.

@Silicon nitride ceramics is superb in heat resistance. So, the
product withstands severe thermal load of high temperature
heaters.

@It has excellent thermal shock resistance. So, insertion and
withdrawal during batch operation will not affect the performance.

@Superior corrosion resistance does not allow eluted

contamination into molten metal. The purity of molten alloys is Q7
maintained. g 5 ;u%
@Low wettability against molten aluminum provides easy mainte- Exhaust
nance and handling. pou |
@Actual performance shows more than 1 year operating life. 53y 58
Protecton
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SILICON NITRIDE COMPONENTS & FIXTURES for

ALUMINUM FOUNDRY & CASTING

To remove H, gas from molten aluminum, a silicon nitride pipe is

used to feed the N, or Ar gas. As silicon nitride rotor is used to stir

and disperse the gas throughout the molten bath.

@Unlike graphite,the silicon nitride is hardly eroded by oxygen at
elevated temperatures. This permits long operating life.

@High density and high strength assure reliable and stable
operation in high speed rotation.

@High thermal shock resistance allows repeated insertion and
withdrawal from molten aluminum in batch operation.
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Following example shows actual effects of degassing pipes and rotors. 1 to
2 years operating life was achieved.

T ROIRAHS BT FHOSIRME, ST 1 5 2 £MIRESF®.
WML Processing Condition AbIB&E 4

&% Aluminum Alloy 4$8&% AC4CH
BimE Alloy Volume &&8 500kg
AIEBE  Temperature BE 710°C~720°C
N, KiAE N2amount HSE 152/ 4 min
FH75y A Flux BiE#H NaCl
[E#x%  Rotation Speed  #i&E 300rpm
EAKFEEE  Initial Hydrogen content  #IAS& & : 0.25cc/100gAl
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Various shaped silicon nitride parts can be made by
Kyocera's ceramics manufacturing technology.

In aluminum foundry, various silicon nitride fixtures
and tools are used.

Please contact us if you have unique shape

fixtures or tools for special application.
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Alumina is featured with the
same crystal structure as
sapphire. This material is
applied to widely diversified
industrial field for its superb
material characteristics such
as high mechanical strength,

high wear and chemical
resistance.
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Silicon Nitride
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Silicon nitride exceeds other
materials in thermal shock
resistance. This material does
not deteriorate at high
temperature, therefore it's
appropriate for high

temperature as automotive
engine.
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Silicon Carbide
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Silicon carbide maintains its
high mechanical strength up
to as high temperature as
1,400 . Typical application is
part for mechanical seal ring

and pump due to higher
chemical corrosion resistance.
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Zirconia
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Zirconia ceramic has high
mechanical strength and
toughness at room
temperature. Zirconia was the
first material adopted to fine
ceramic cutter or knife
application. Its excellent
surface smoothness has
brought this material into
parts for pump products.
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