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Ams 2430 Shot Peening Manual

ams 2430 shot peening is a widely recognized specification that sets the standards for the shot
peening process used in the aerospace and manufacturing industries. This specification ensures
that components subjected to cyclic stresses or fatigue are treated uniformly, enhancing their
durability and performance. Shot peening is a surface treatment technique where small spherical
media, called shots, are blasted onto a metal surface to induce beneficial compressive stresses.
AMS 2430 provides detailed guidelines on the types of media, process parameters, and quality
assurance measures necessary to achieve consistent and reliable results.

Understanding AMS 2430 shot peening is essential for engineers, quality assurance professionals,
and manufacturing specialists who aim to optimize the life span of critical components. This article
delves into the key aspects of AMS 2430, including its scope, media specifications, process
parameters, testing methods, and benefits. Whether you are new to shot peening or seeking to
refine your process, this comprehensive overview will serve as a valuable resource.

What is AMS 2430 Shot Peening?

Definition and Purpose

AMS 2430 is an aerospace material specification that outlines the requirements for shot peening
media. Though often associated with the process, it also encompasses standards for the shot
peening operation itself, ensuring that components receive a uniform treatment that imparts
beneficial compressive stresses on the surface. The primary goal of shot peening under AMS 2430
is to enhance fatigue resistance, reduce stress corrosion cracking, and improve the overall lifespan
of aerospace components, such as aircraft wings, landing gear, and turbine blades.

Scope and Applicability

The AMS 2430 standard applies to all metallic components in the aerospace industry that require
shot peening to improve mechanical properties. It covers:

- Types of peening media (e.g., steel, ceramic, glass)
- Media quality and size
- Process parameters like intensity and coverage
- Testing and inspection procedures
- Documentation and quality assurance
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The standard ensures consistency across different manufacturers and service providers, facilitating
safety and reliability in aerospace applications.

Media Specifications Under AMS 2430

Types of Shot Media

The choice of media is critical for achieving the desired peening effect. AMS 2430 specifies several
types of shot media, each suitable for different applications:

- Steel Shots: Often used due to their durability and effectiveness, available in various hardness
levels.

- Ceramic Shots: Harder than steel, providing a more uniform peening surface, ideal for sensitive
components.

- Glass Beads: Used for a softer peening process, mainly for decorative or cleaning purposes.
- Plastic Media: Suitable for delicate components where minimal surface deformation is required.

Media Size and Quality

The specification emphasizes that media size directly influences the peening intensity and coverage.
Typical specifications include:

- Diameter ranges (e.g., 0.1 mm to 2 mm)
- Surface cleanliness
- Absence of contamination or degradation

Manufacturers must ensure media is free from impurities and damages that could compromise the
process or the component.

Media Hardness and Composition

To prevent excessive surface deformation or damage, AMS 2430 mandates specific hardness levels
for different media types. For example:

- Steel shots: Hardness typically ranges from 58 to 62 HRC
- Ceramic shots: Usually above 70 HRC
- Media must also meet purity standards to avoid introducing contaminants.
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Shot Peening Process Parameters

Intensity and Coverage

Two core parameters govern the effectiveness of shot peening:

- Intensity: The measure of the peening energy, often expressed in terms of Almen intensity
(A-scale). AMS 2430 specifies acceptable intensity ranges depending on the application.

- Coverage: The percentage of the surface area impacted by shots. Full coverage (100%)
ensures uniform residual compressive stresses.

Maintaining proper intensity and coverage is vital to prevent under- or over-peening, which can lead
to inadequate fatigue resistance or surface damage.

Process Control and Equipment

- Blast Equipment: Must be calibrated regularly to maintain consistent shot velocity and
distribution.

- Nozzle Configuration: Proper nozzle size and angle help achieve uniform coverage.
- Part Positioning: Components should be held in a manner that allows uniform shot impact

without shadowing or uneven treatment.

Temperature and Environment

Shot peening is typically performed at ambient temperatures, but certain materials or processes may
require temperature controls to prevent heat-induced distortions or residual stresses from other
sources.

Testing and Inspection According to AMS 2430

Almen Intensity Testing

The Almen test is a standard method to quantify peening intensity. It involves:

- Using Almen strips (small steel plates)
- Measuring deflection after peening
- Ensuring the intensity falls within the specified range
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Regular Almen testing guarantees process consistency across different batches and operators.

Coverage Inspection

Coverage is assessed visually or through specialized dyes that highlight impacted areas. Achieving
100% coverage is critical for reliable residual stress induction.

Residual Stress Measurement

Advanced non-destructive methods, such as X-ray diffraction, are used to measure residual
stresses post-peening. These measurements confirm that the process has achieved the desired
compressive stress levels.

Process Documentation and Quality Assurance

- Maintaining detailed records of media batch numbers, process parameters, and inspection
results.

- Conducting periodic audits to ensure compliance with AMS 2430 standards.

Benefits of Shot Peening per AMS 2430

Enhanced Fatigue Life

One of the primary advantages of shot peening under AMS 2430 is the significant improvement in
fatigue resistance. By inducing a layer of residual compressive stress, components can withstand
cyclic loading better than untreated parts.

Corrosion Resistance

Shot peening can also reduce the susceptibility of metals to stress corrosion cracking, especially in
aggressive environments like aerospace settings.

Surface Toughness and Wear Resistance

The process can improve surface hardness and toughness, leading to higher resistance to wear and
erosion.

Controlled Surface Finish

Depending on the process parameters, shot peening can also produce a desirable surface finish,

Published by: apprenticeshipfinder.org.uk Page 4 of 11



Ams 2430 Shot Peening Manual Vol. 2021, Issue 7

which is beneficial for certain applications.

Applications of AMS 2430 Shot Peening

- Aerospace Components: Wings, turbine blades, landing gear, and fuselage structures
- Automotive Industry: Crankshafts, connecting rods, and valve springs
- Power Generation: Turbines and nuclear plant components
- Industrial Equipment: Gearboxes, shafts, and structural steel

These applications benefit from the standardized quality and reliability that AMS 2430 ensures.

Conclusion

AMS 2430 shot peening is a critical standard that ensures the uniformity, quality, and efficacy of the
shot peening process in demanding industries like aerospace. By adhering to the specifications for
media quality, process parameters, and testing, manufacturers can significantly extend the service
life of their components, improve safety, and reduce maintenance costs. As technology advances,
ongoing research and development continue to refine shot peening techniques, but the core
principles outlined in AMS 2430 remain foundational to achieving optimal results.

For professionals involved in manufacturing and maintenance of high-performance components,
understanding and implementing AMS 2430 standards is not just about compliance?it?s about
ensuring the utmost reliability and safety in every part treated through shot peening.
 
AMS 2430 Shot Peening: An In-Depth Review of Standards, Processes, and Applications

Introduction to AMS 2430 Shot Peening

Shot peening is a vital surface treatment process used extensively in aerospace, automotive, and
industrial applications to enhance the fatigue strength, stress corrosion resistance, and overall
durability of metal components. Among the many standards governing shot peening practices, AMS
2430 is a prominent specification issued by SAE International that delineates the requirements for
steel shot used in peening processes. This standard plays a crucial role in ensuring consistency,
quality, and performance of peening media, ultimately impacting the integrity of treated components.

In this comprehensive review, we will explore the nuances of AMS 2430 shot peening, including its
scope, specifications, material requirements, process parameters, and practical implications for
manufacturers and engineers.

Understanding AMS 2430: Scope and Purpose
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Scope of AMS 2430

AMS 2430 covers steel shot used for peening applications, primarily focusing on media that are
spherical in shape and intended to produce a controlled peening impact on metallic surfaces. The
standard addresses:

- The chemical composition of steel shot
- Physical properties such as hardness, size, and cleanliness
- Testing and inspection procedures
- Packaging and marking requirements

It applies to shot that is used in airblast peening processes for aerospace components, structural
steels, and other critical parts needing surface enhancement.

Purpose and Significance

The primary goal of AMS 2430 is to ensure that steel shot:

- Meets specific quality and performance criteria
- Provides consistent peening effects
- Minimizes contamination and variability
- Complies with aerospace and industrial safety standards

Adhering to AMS 2430 helps prevent issues such as excessive surface deformation, uneven
peening, or premature media failure, which can compromise component integrity.

Material Specifications and Chemical Composition

Material Types Covered

AMS 2430 primarily pertains to carbon steel shot, with particular grades specified based on the
desired hardness and chemical makeup. It does not typically encompass stainless steel or other
alloy shot unless explicitly specified.

Chemical Composition Parameters

The standard defines acceptable ranges for key elements to ensure consistent material properties:
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- Carbon (C): Typically 0.50% to 1.05%
- Manganese (Mn): 0.30% to 1.00%
- Phosphorus (P): Max 0.035%
- Sulfur (S): Max 0.035%
- Other elements: Such as silicon, nickel, or chromium, are generally kept minimal unless

specified

Maintaining these chemical parameters ensures the shot exhibits appropriate hardness and
toughness, vital for effective peening and longevity.

Material Processing and Quality Control

Steel shot must undergo rigorous processing, including:

- Melting and casting
- Shot formation (spheroidization)
- Heat treatment to achieve specified hardness
- Surface cleaning to remove residual contaminants

Quality control measures involve chemical analysis and visual inspections to verify conformity to the
specified composition.

Physical and Mechanical Properties of AMS 2430 Steel Shot

Shape and Size

- Shape: Spherical, to promote uniform impact and reduce surface damage
- Size Range: Commonly from 0.5 mm to 2.0 mm in diameter; specific sizes are classified using

standard shot sizing charts
- Shape Control: Ensured through controlled manufacturing processes like atomization and

spheroidization

Hardness

- The shot should have a hardness typically in the range of 50 to 60 HRC (Rockwell Hardness C
scale)

- Hardness influences the shot?s ability to impart sufficient peening impact without fracturing
prematurely
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Density and Durability

- High density is desirable for effective energy transfer during peening
- Durability ensures the shot maintains shape and size over multiple cycles, reducing

contamination and process variability

Surface and Cleanliness Standards

Surface Condition

- Steel shot must be free from surface defects such as cracks, porosity, or contamination
- The surface finish should be smooth and spherical to ensure predictable peening impacts

Cleanliness Requirements

- AMS 2430 specifies acceptable levels of debris, dust, and residual casting residues
- Typical cleanliness measures include:

- Residual Oil or Grease: Minimized or removed
- Rust or Corrosion: Should be absent or within permissible limits
- Foreign Materials: Such as slag or scale, should be eliminated

Proper cleaning is vital to prevent contamination of the peened surface and ensure consistent
results.

Testing, Inspection, and Certification

Physical Testing

- Hardness Testing: Using portable or laboratory methods to verify shot hardness
- Size Distribution: Sieve analysis to ensure compliance with specified size ranges
- Shape Verification: Visual or microscopic inspection to confirm spherical shape

Chemical Analysis
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- Conducted via spectrometry or wet chemistry methods to verify chemical composition

Performance Testing

- Impact Resistance: Ensuring shot can withstand repeated impacts without fracturing
- Durability Tests: Assessing how long the shot maintains its shape during peening cycles

Certification and Traceability

- Suppliers must provide material certificates indicating compliance with AMS 2430
- Lot traceability is essential for aerospace applications, enabling manufacturers to track batch

histories

Process Parameters and Best Practices for Shot Peening Using AMS
2430 Shot

Key Process Parameters

- Shot Size: Selected based on component geometry and desired peening intensity
- Peening Intensity: Measured in terms of Almen intensity (commonly 0.010 to 0.030 inches)
- Coverage: Usually specified to achieve a certain percentage (e.g., 100%) of surface coverage
- Air Pressure: Typically between 80 to 120 psi, depending on shot size and equipment
- Distance and Angle: Optimized to ensure uniform impact distribution

Best Practices for Consistent Results

- Use calibrated peening equipment and monitor parameters regularly
- Maintain uniform shot flow and avoid clustering or dead zones
- Implement in-process inspections to verify coverage and intensity
- Conduct post-peening inspections, including residual stress measurement and surface

roughness evaluation

Advantages of Using AMS 2430 Shot in Peening Processes

- Enhanced Fatigue Life: Proper shot peening induces beneficial compressive residual stresses
- Improved Surface Strength: Reduces crack initiation and propagation
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- Corrosion Resistance: Surface compressive stresses can mitigate stress corrosion cracking
- Process Consistency: Standardized material and process parameters lead to predictable

outcomes
- Reduced Maintenance Costs: Longer component lifespan and fewer failures

Applications of AMS 2430 Shot Peening

- Aerospace Components: Turbine blades, airframes, landing gear parts
- Automotive Industry: Engine components, suspension parts
- Industrial Equipment: Gears, shafts, structural steel components
- Military and Defense: Weapon systems and structural assemblies

In each of these applications, using AMS 2430 shot ensures the media's quality aligns with the
demanding operational standards.

Environmental and Safety Considerations

- Proper handling and disposal of used shot are crucial to prevent environmental contamination
- Operators should wear appropriate PPE and adhere to safety protocols during shot blasting
- Regular maintenance of peening equipment minimizes dust and airborne debris

Conclusion

AMS 2430 shot peening stands as a cornerstone standard that guarantees the quality, consistency,
and performance of steel shot used in critical surface treatment applications. Its comprehensive
specifications governing chemical composition, physical properties, and testing protocols enable
manufacturers to deliver reliable media capable of producing controlled peening effects.

By adhering to AMS 2430, organizations ensure their components benefit from enhanced fatigue
life, improved resistance to cracking and corrosion, and overall increased durability. As industries
continue to demand higher performance and safety standards, the importance of standardized shot
peening media like AMS 2430 will only grow, fostering innovation and reliability across various
sectors.

Whether in aerospace, automotive, or industrial manufacturing, understanding and applying AMS
2430 standards is essential for achieving optimal peening results and maintaining the highest quality
benchmarks.
 

 QuestionAnswer What is AMS 2430 and why is shot peening important according to this
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specification? AMS 2430 is an aerospace industry specification that defines the requirements for
aluminum alloy shot peening processes to improve fatigue life and stress corrosion resistance of
aircraft components. What are the key parameters specified in AMS 2430 for shot peening? AMS
2430 specifies parameters such as media type, shot size, peening intensity (Almen intensity),
coverage, and process controls to ensure consistent and effective peening results. How does AMS
2430 ensure quality control in shot peening processes? The specification mandates the use of
standardized testing methods like Almen strip testing, process documentation, and regular
inspections to verify peening intensity, coverage, and adherence to process parameters. What
materials are covered under AMS 2430 for shot peening? AMS 2430 primarily covers aluminum
alloys, but it also applies to other aerospace metals requiring shot peening, provided the process
meets the specified criteria. How does shot peening according to AMS 2430 improve component
lifespan? Shot peening induces compressive residual stresses on the surface, which helps prevent
crack initiation and propagation, thereby enhancing fatigue life and durability of aerospace
components. What are the differences between AMS 2430 and other peening standards like AMS
2432 or AMS 2431? AMS 2430 focuses on aluminum alloy shot peening, while AMS 2432 covers
steel shot peening, and AMS 2431 addresses blast cleaning; each standard specifies different
media, parameters, and quality requirements tailored to the material. Are there certification or
inspection requirements for shot peening processes under AMS 2430? Yes, processes must be
performed by certified operators, with regular inspections and testing such as Almen strip testing to
verify peening intensity and coverage, ensuring compliance with AMS 2430 standards. What
advancements or trends are influencing shot peening practices under AMS 2430 today? Recent
trends include automation of peening processes, digital process monitoring, non-destructive testing
methods, and development of new shot media to achieve more uniform and controlled peening
results aligned with evolving aerospace standards. 
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