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Technical Data: Silicon Carbide (SiC)

Product Description

Silicon Carbide Ceramic Injection Molding (CIM-SiC) service combines
the remarkable attributes of silicon carbide with the precision and
complexity of plastic injection molding. It results in parts with unparalleled
thermal stability, outstanding hardness, exceptional wear resistance, and
remarkable mechanical strength. Silicon carbide's ability to endure high
temperatures and harsh environments makes CIM-SiC parts suitable for
applications where other materials may falter.

CIM-SiC finds pivotal roles across a multitude of industries. In
aerospace, CIMSiC components contribute to aircraft engines, rocket
nozzles, and heat shields, where high-temperature stability and thermal
insulation are paramount. The energy industry benefits from CIMSiC's
exceptional properties in applications like nuclear fuel rods and
components for renewable energy systems. Moreover, CIMSIC shines in
industrial applications, including pump components, mechanical seals,
and cutting tools, due to its unparalleled wear resistance and robust
mechanical properties.

Physical and Mechanical
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Density
(MPavm) Mpa (J/m) (HRA) (GPa) (GPa) (107-6/°C) (MPa) g/cm?

CIM Silicon
Carbide (SiC) 3.5 400 3.5 920 400 420 4 1500 3.2

Typical Properties

Hardness

The Hardness of CIM-Silicon Carbide (SiC) parts is outstanding,
measured at 90 HRA. This remarkable hardness translates to
exceptional resistance against wear and abrasion, making CIM-SiC parts
highly durable in challenging environments. Additionally, the Wear
Resistance of CIM-SiC parts ensures prolonged service life and
minimized material degradation, improving efficiency and reliability.

Applications that demand Hardness and Wear Resistance Properties of
Silicon Carbide (SiC) CIM parts include cutting tools used in machining
processes, seals and bearings exposed to abrasive materials, and wear-
resistant components within industrial machinery. In the automotive
sector, CIM-SiC parts find use in brake components and engine parts
due to their exceptional wear resistance. Additionally, in the
manufacturing industry, CIM-SiC parts excel in cutting tools and die that
require durability and precision even during high-speed operations.
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Typical Properties
Flexural Strength

The Flexural Strength of CIM-Silicon Carbide (SiC) parts is remarkable,
measuring 400 MPa. It signifies the material's ability to withstand bending
forces and resist deformation under applied loads. This impressive
flexural strength is closely tied to the Structural Integrity of CIM-SiC
parts, ensuring they maintain their shape and functionality even under
demanding conditions. The robust structural integrity of CIM-SiC parts
makes them well-suited for applications where mechanical stability and
load-bearing capacity.

Silicon Carbide (SiC) CIM parts find critical applications in industries
requiring exceptional Flexural Strength and Structural Integrity
Properties. In aerospace and defense, these parts contribute to
constructing aircraft and spacecraft components that need to endure
mechanical stresses and temperature variations. In industrial settings,
CIM-SiC parts excel as structural elements in equipment subjected to
heavy loads and vibrations. Moreover, CIM-SiC parts are pivotal in
handling delicate substrates and maintaining precise alignment during
wafer processing in semiconductor manufacturing.

Thermal Stability

Corrosion Resistance

The Corrosion Resistance of CIM-silicon carbide (SiC) parts is a notable
feature that makes them highly suitable for use in corrosive
environments. SiC is inherently resistant to many corrosive substances,
including acids, alkalis, and harsh chemicals. This corrosion resistance
stems from SiC's robust chemical composition, which prevents the
material from undergoing chemical reactions that lead to degradation and
deterioration. CIM-SiC parts can withstand exposure to aggressive
chemicals and corrosive atmospheres, ensuring their longevity and
reliability even in challenging industrial and chemical processing
environments.

Silicon Carbide (SiC) CIM parts find crucial applications in industries that
require exceptional Corrosion Resistance Properties. CIM-SiC
components are used in pumps, valves, and sealing systems in the
chemical processing industry, where exposure to corrosive chemicals
and liquids is every day.
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The Thermal Stability of CIM-Silicon Carbide (SiC) parts is a crucial
attribute that enables them to maintain their integrity and performance
under extreme temperatures. CIM-SiC parts exhibit exceptional
resistance to thermal expansion and contraction, ensuring they can
withstand rapid temperature changes without compromising their
structural integrity. This thermal stability results from SiC's inherent
properties, making it well-suited for applications exposed to high
temperatures.

Silicon Carbide (SiC) CIM parts find essential applications in industries
that demand superior Thermal Stability Properties. In aerospace
engineering, CIM-SiC components contribute to propulsion systems and
heat shields, where the ability to endure high temperatures during re-
entry and flight.
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