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Steelmaking Spectrometer

Overview
Spectrometers for Steel Testing in Steel Industry Plants Enhance steel testing with
our Spectrometers. Ensure accurate & precise analysis of Carbon, Nitrog.

Key Takeaways
Steelmaking spectrometers are essential instruments for precise elemental analysis
and process control in steel production, enabling real-time quality assurance and
optimization. Types of Spectrometers in Steelmaking1. Optical Emission
Spectrometers (OES): OES is widely used for analyzing ferrous alloys and steel melts.

These spectrometers detect elements such as Carbon, Nitrogen, Oxygen, Chromium,
Nickel, Molybdenum, Vanadium, and rare-earth elements like Cerium, which refine
steel microstructures and improve corrosion resistance.

Modern OE

S systems, like the Metavision series, offer high throughput, ultra-fine wire analysis
down to 0. 1 mm, and foil analysis down to 20 microns, making them suitable for
both large steel plants and smaller foundries.

Portable OE

S units also allow on-site testing for Positive Material Identification (PMI) and sorting
of large parts. 2. Mass Spectrometers (MS): Mass spectrometry is ideal for monitoring
vacuum steelmaking processes, such as Vacuum Oxygen Decarburization (VOD) and
Ruhr-Stahl Heuer (RH) processes.

M
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S operates under high vacuum, providing rapid analysis of gases like N₂, O₂, CO, CO₂,
H₂, and Ar in seconds, which allows real-time updates to plant control models.
Magnetic sector analyzers, such as the Thermo Scientific™ Prima PRO, offer high
precision, stability, and resistance to contamination, outperforming quadrupole
analyzers in industrial applications. 3.

Gas Analyzers and Infrared Detectors: For conventional steelmaking, analyzers like
the Nova 870 Series measure CO, CO₂, CH₄, H₂, and O₂ using infrared detectors,
thermal conductivity cells, and electrochemical sensors. These systems provide a
cost-effective alternative to mass spectrometry for routine gas monitoring, with
features like autocalibration, data logging, and weather-proof enclosures for
industrial environments. 4.

X-

Ray Fluorescence (XRF) Spectrometers: XRF spectrometers, such as the CTX portable
analyzer, are used for slag analysis. They detect a wide range of elements from
magnesium to uranium, enabling rapid, non-destructive, and on-site monitoring of
slag composition. This helps optimize steel quality, reduce material and energy costs,
and adjust furnace charging conditions in near real-time.

Applications in Steelmaking

Quality Control: Ensures chemical composition meets production standards, including
soluble-insoluble analysis for elements like Al, Ca, Ti, and B. Process Optimization:
Real-time monitoring of gases and slag composition improves efficiency and reduces
energy consumption. Specialty Steel Production: Supports low-carbon, high-chrome,
and corrosion-resistant steels by precise control of residual elements.

On-

Site Testing: Portable spectrometers allow PMI, alloy verification, and rapid analysis
of castings, wires, and foils.

Advantages

High Accuracy and Precision: Detects trace elements down to ppm levels. Rapid
Analysis: Provides real-time or near real-time data for process control. Versatility:
Suitable for large plants, small foundries, and specialized applications like ultra-thin
wire or foil analysis.

Cost Efficiency: Reduces scrap, rework, and energy consumption by optimizing steel
composition and process parameters. Steelmaking spectrometers are therefore
indispensable tools for modern steel production, combining speed, accuracy, and
flexibility to enhance both product quality and operational efficiency.
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Spectrometers for Steel Testing in Steel Industry Plants

Enhance steel testing with our Spectrometers. Ensure accurate & precise analysis of
Carbon, Nitrogen, Oxygen & fine wire, foil, thin analysis in

APPLICATION NOTE Prima PRO process mass spectrometer

Improving product quality and process efficiency in basic oxygen steelmaking Author:
Graham Lewis, Thermo Fisher Scientific, Winsford, Cheshire, United Kingdom

Electric steelmaking process monitoring with optical emission ...

Since OES is a method that measures the properties of emitted light, the applications
focus on the electric arc plasma, burners'' flames, and heat radiation from the molten
bath. The optical spectra

Improving low carbon steel production in specialty steel processes

Thermo Fisher Scientific manufactures both quadrupole and magnetic sector mass
spectrometers; over thirty years of industrial experience have shown the magnetic
sector based analyzer offers the best

Role of OES in Steel Production Quality Control & Certification

In this environment, Optical Emission Spectrometry (OES) has become the backbone
of steel quality control. It allows steelmakers to measure, control, and certify steel
chemistry with

Slag Analysis

In-process slag monitoring allows for the real-time optimization of the steelmaking
process - helping increase efficiency and ensuring a higher-quality end product.
Bruker provides a portable XRF-based

Optical Emission Spectroscopy | SPECTRO Analytical

This process is widely used in the metal making industries, including primary
producers, foundries, die casters and manufacturing. Due to its rapid analysis time
and inherent accuracy, arc spark optical

Electric steelmaking process monitoring with optical emission ...

Optical emission spectroscopy (OES) has been studied in laboratory furnaces and on
pilot and industrial scales to provide an in situ method for electric arc furnace and
ladle furnace process control.

Mass Spectrometry Optimizes Specialty Steel
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Conventional steelmaking processes are ideally suited to the production of standard
grade mild steels. However, to meet increasing demand

Steel Manufacturing | Thermo Fisher Scientific

Steel manufacturing technologies, solutions and products including metals gauging,
coating, thickness, weighing, Ramsey scales, PGNAA/PFTNA, metals and materials
analysis.

Process Mass Spectrometers Help Achieve Dynamic

Read Improving product quality and process efficiency in basic oxygen steelmaking
to learn why BOS off-gas analysis using a process mass

Analysis of Iron and Steel with ARL easySpark Optical Emission Spectrometer

ARL easySpark - Revolution in benchtop OES The ARL easySpark is a compact bench-
top spectrometer based on an innovative multi grating / CCD optical design operated
under argon

Optical Emission Spectrometers for Metal Analysis and Quality Control

Discover how Optical Emission Spectrometers enhance metal quality control in
metallurgy, machine-building, transport, and research labs with fast, accurate
elemental analysis.

ProMaxion Process Mass Spectrometer for Electric Arc Furnaces

ProMaxion Process Mass Spectrometer for Electric Arc Furnaces The conversion of
iron containing 4-4.5% carbon into steel containing less than 0.2% carbon is one of
the most important industrial

Standard Test Method for Analysis of Carbon and Low-Alloy Steel by ...

The specimen thickness can vary significantly according to the design of the
spectrometer stand, but a thickness between 10 mm and 38 mm has been found to
be most

Optical Emission Spectrometry for Optimization of Steelmaking

They are different from the conventional spark discharge optical emission
spectrometry (SDOES) in the atomization, the generation of plasmas and their
characteristics. Accordingly, these techniques have

Steel-Making and Heavy Industrial Applications

Mass spectroscopy can also be used to analyze gases at various points within the
process. Numerous types of gases may be measured by a mass spectrometer,
making it a very versatile technology.
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Overview of application of automated SEM/EDS measurements for

Abstract The scanning electron microscope equipped with an energy dispersive
spectroscopy (SEM/EDS) is considered as a state-of-the-art characterization tool to
determine the
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