Taraqqiyot spektri Vol 2 Ne 4 2026

PRODUCTION OF 300X32N2PL ALLOY FROM FX650 FERROCHROME
USING ELECTRIC ARC FURNACE TECHNOLOGY

Sheroz Burkhonov
Doctor of Technical Sciences, Professor Tashkent State Technical University named after

Islam Karimov, Tashkent, Uzbekistan

Nodir Turaxodjayev
Doctor of Technical Sciences, Professor Tashkent State Technical University named after

Islam Karimov, Tashkent, Uzbekistan

Abstract: The demand for high-performance materials resistant to heat, corrosion,
and mechanical stress is increasing across various industries, particularly in energy,
chemical, and metallurgy sectors. The 300X32N2PL alloy, made from FX650 ferrochrome,
Is known for its excellent mechanical, heat, and corrosion resistance properties. This thesis
focuses on the production of the 300X32N2PL alloy using Electric Arc Furnace (EAF)
technology. EAF offers high energy efficiency and precise control, making it an ideal

method for large-scale alloy production.

Introduction: 1.Properties of FX650 Ferrochrome and 300X32N2PL Alloy

FX650 Ferrochrome: FX650 ferrochrome is an alloy composed primarily of iron (Fe)
and chromium (Cr), with additional elements such as nickel (Ni) and molybdenum (Mo) to
enhance its properties. The high chromium content gives it excellent heat and corrosion

resistance.

300X32N2PL Alloy: This alloy is designed to withstand high temperatures, resist

corrosion, and endure mechanical stress. It is ideal for use in aggressive chemical
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environments and high-pressure conditions in industries such as energy and heavy

machinery.
2. Electric Arc Furnace (EAF) Technology

EAF is a powerful method for producing alloys, utilizing high-energy electric arcs
between electrodes to melt metals. The key advantages of using EAF technology include:

High efficiency: Fast melting and precise control over the process.

Energy savings: EAFs consume less energy compared to other furnace types,
reducing costs. Process control: The ability to control temperature and chemical

composition accurately ensures the production of high-quality alloys.
3. Production Process Using Electric Arc Furnace

3.1 Raw Material Selection: The primary raw material is FX650 ferrochrome, which
consists of iron and chromium. Additional elements such as nickel, molybdenum, and

vanadium are added to adjust the alloy's properties for specific applications.

3.2 Melting Process: The EAF generates high temperatures using electric arcs. The
electrodes pass electric current through the furnace, rapidly melting the raw materials into
molten metal. This process is fast and energy-efficient, making it ideal for large-scale
production. 3.3 Composition Adjustment:
During the melting process, elements like chromium and nickel are added to adjust the
chemical composition of the alloy. The high temperature of the EAF ensures that the
elements are evenly distributed throughout the molten metal.
3.4 Cooling and Solidification: Once the alloy is produced, it is removed from the furnace
and cooled. The cooling process is controlled to maintain the desired crystalline structure,

improving the alloy’s mechanical properties.

473



Taraqqiyot spektri Vol 2 Ne 4 2026

3.5 Mechanical Processing: After solidification, the alloy is subjected to mechanical
processes like rolling or cutting to achieve the required size and shape. This step is crucial

for ensuring the material is suitable for its intended applications.

3.6 Quality Control: The final product undergoes testing to ensure it meets the

required standards. Tests include:

Mechanical testing: Tensile and compression tests to measure strength and
durability. Corrosion resistance: Exposing the alloy to various chemicals and environments

to check its durability.
Heat resistance: Testing how the alloy performs at elevated temperatures.
4. Technological Improvements and Innovations

Several technological innovations can further enhance the EAF process:
Automation: Advanced control systems allow for real-time monitoring and adjustments,

Improving consistency and reducing errors.

Energy-efficient electrodes: New types of electrodes increase the efficiency of the

furnace while reducing energy consumption.

Recycling: Incorporating scrap materials into the process helps reduce waste and

improve sustainability.
Conclusion

The use of Electric Arc Furnace technology for producing 300X32N2PL alloy from
FX650 ferrochrome offers several advantages, including high efficiency, energy savings,
and precise control over the final product’s composition. This method is ideal for large-
scale alloy production and ensures that the alloy meets the necessary mechanical, heat, and

corrosion resistance properties for demanding industrial applications.
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