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Custom Process for High-Temperature
Resistant Ceramic Inserts for Mining

Overview

Whether you are operating a mine, processing plant or servicing the mining industry,
Ceramic Product China Inc.

Key Takeaways

High-temperature resistant ceramic inserts for mining are custom-engineered using
advanced materials like silicon carbide, alumina, and zirconia, precision-formed and
sintered to withstand extreme thermal and abrasive conditions.Material Selection

For mining applications, silicon carbide (SiC) is widely used due to its exceptional
hardness, thermal conductivity, and resistance to abrasion and corrosion, making it
ideal for liners, flash pots, quench vessels, and impingement blocks in high-
temperature environments . Alumina (Al203) and zirconia (ZrO2z) are also employed
for their fine-grained microstructure, fracture toughness, and chemical stability,
suitable for load-bearing and wear-intensive components . Material choice depends
on operating temperature, chemical exposure, and mechanical stress.

Forming and Manufacturing Techniques
Custom ceramic inserts are produced using several forming methods:

* |sostatic pressing and dry pressing for dense, uniform components .

* Injection molding for complex geometries and hybrid parts often combined wit
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* Sintering at high temperatures ensures dimensional stability and mechanical
integrity, with finish machining to tight tolerances (£0.01 mm for critical
applications), . Blasch, for example, engineers pre-formed silicon carbide liners for
cyclones and other mining equipment, allowing for complex shapes and large
diameters up to 60 inches, optimized for abrasion and thermal resistance .
Precision and Mold Design

High-temperature ceramic inserts require ultra-precision mold design to ensure
proper alignment and repeatable positioning, especially when overmolded with
plastics or integrated into assemblies . Advanced simulation tools like Moldflow are
used to optimize gate design and injection parameters, minimizing defects and
thermal stress. Special fixation designs prevent movement of brittle ceramic inserts
during molding.

Performance Considerations
* Thermal resistance: Ceramics maintain hardness and dimensional stability above
1,000°C, where metals would deform or oxidize .

* Abrasion and corrosion resistance: Critical for handling highly abrasive ores such as
coal, iron, gold, and copper .

* Mechanical integrity: Stress-induced toughening in zirconia or sialon ceramics
enhances fracture toughness for load-bearing applications .

* Custom shapes: Complex geometries like choke tubes, vent blast tubes, and
oxygen injection nozzles are achievable, allowing engineers to optimize flow and
wear performance .

Integration into Mining Equipment

Custom ceramic inserts are designed to replace traditional metal or monolithic
linings, reducing installation costs and extending service life. They are engineered for
drop-in replacement in cyclones, pipes, valves, and other high-wear components,
improving classification efficiency and minimizing downtime .

Summary

The custom process for high-temperature resistant ceramic inserts in mining
involves:

» Selecting the appropriate ceramic material (SiC, alumina, zirconia) based on
thermal, chemical, and mechanical requirements.

* Forming the component using isostatic pressing, dry pressing, or injection molding.
* Sintering and precision machining to achieve tight tolerances.

* Designing molds and fixation systems to ensure accurate placement and minimize
thermal stress.
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* Integrating the inserts into mining equipment for enhanced wear resistance,
thermal stability, and operational efficiency . This approach ensures that mining
operations can handle extreme temperatures and abrasive materials while
maintaining equipment longevity and performance.
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To meet stringent industry requirements, Innovacera provides comprehensive custom
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This video was associated with the source search result. Verify technical details
against current product documentation and project requirements.

Contact Us

Continue your research online:

Website: https://thegalleryselfcatering.co.za
Technical inquiry: https://thegalleryselfcatering.co.za/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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