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Technical Data: MIM-52100 Low Alloy Steel

Product Description

MIM-52100 is a low alloy steel commonly utilized in metal injection
molding (MIM) processes. This material is renowned for its exceptional
combination of properties, making it highly sought after in various
industries.

MIM-52100 exhibits outstanding strength, hardness, and wear resistance,
making it suitable for critical durability and longevity applications. Its fine-
grained microstructure, achieved through the MIM process, contributes to
precise dimensional control and enhanced mechanical properties.

This low alloy steel finds applications in sectors such as automotive,
aerospace, and industrial manufacturing, where its remarkable properties
benefit from components like gears, bearings, and precision parts. MIM-
52100 is prized for its ability to meet demanding requirements while
maintaining cost-efficiency in production, making it a preferred choice for
intricate and high-performance components across various industries.

Chemical Composition

Alloying Chromium Manganese - .. Phosphorus
Element Iron (Fe) (Cr) (Mn) Carbon (C)  Silicon (Si) ®) Sulfur (S)
Percentage  97.00% 1.40% 0.40% 0.10% 0.10% 0.02% 0.02%
Physical and Mechanical
Tensile Yield Impact Young's Poisson's . .
Alloys Status Strength Strength Strength Hardness Modulus Ratio Elongation Density
o
Mpa Mpa J HRC Gpa Ratio foin25.4 glcm?
mm
Typical As-Sintered 700 500 20 58 205 0.29 8 7.8
Values

Typical Properties
Fatigue Strength

MIM-52100 parts demonstrate excellent fatigue strength, and the
material can withstand cyclic loading without failure. MIM-52100's high
fatigue strength ensures that parts like bearings, shafts, and gears can
endure extended periods of continuous use without experiencing
premature fatigue-related failures, contributing to the overall reliability
and longevity of the systems in which they are employed.

Applications that demand strong fatigue resistance in MIM-52100 parts
include automotive drivetrain components like wheel bearings,
transmission gears, crankshafts, and aerospace components such as
landing gear assemblies and turbine engines.

Note
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Typical Properties

Magnetic Properties

MIM-52100 parts can exhibit magnetic properties depending on their
specific alloy composition and processing. These properties can range
from ferromagnetic (having permanent magnetism) to paramagnetic
(exhibiting temporary magnetism when exposed to an external magnetic
field).

Applications requiring magnetic properties in MIM-52100 parts include

sensors used in automotive and industrial settings, magnetic actuators in
control systems, and components in magnetic assemblies.

Corrosion Resistance

Wear Resistance

The wear resistance of MIM 52100 is primarily attributed to the steel's
composition and microstructure. The fine-grained microstructure
achieved through the MIM process contributes to superior hardness,
making MIM-52100 highly resistant to surface wear and abrasion.

Applications that demand high wear resistance in MIM-52100 parts
include automotive and aerospace components, such as engine bearings
and transmission gears, and industrial machinery components like rollers
and cutting tools. In these applications, MIM-52100's wear-resistant
properties help extend the operational lifespan of critical components,
reduce maintenance requirements, and enhance overall system
efficiency.

Note
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While 52100 steel is not inherently corrosion-resistant like stainless
steel, it can still provide reasonable protection against corrosion when
adequately maintained and shielded from corrosive environments.

Applications requiring corrosion resistance in MIM-52100 parts include
automotive components like bearings and specific industrial equipment
components. These parts are often exposed to moisture and varying
environmental conditions, necessitating a balance between wear
resistance and corrosion protection to ensure long-term functionality
and reliability.
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