Failure Analysis of Castings. Inspection of Castings

Failure Analysis of Castings:

Identification of Failure Mode: The first step in failure analysis is identifying
the mode of failure, which could include fracture, deformation, cracking, or
surface damage. Understanding the nature of the failure helps in determining the
root cause.

Visual Inspection: Visual examination of the failed casting is crucial for
detecting visible signs of damage, such as cracks, fractures, surface
irregularities, or areas of excessive wear.

Non-Destructive Testing (NDT): Techniques such as ultrasonic testing,
radiographic testing, magnetic particle inspection, and dye penetrant inspection
are employed to detect internal defects, discontinuities, or material anomalies
without causing damage to the casting.

Material Analysis: Material analysis techniques such as chemical analysis,
metallography, and mechanical testing help in evaluating the composition,
microstructure, and mechanical properties of the casting. This information can
reveal factors contributing to the failure, such as impurities, inclusions, or
improper heat treatment.

Fracture Surface Examination: Analysis of the fracture surface using techniques
like scanning electron microscopy (SEM) can provide insights into the fracture
mechanism and the propagation path of cracks, aiding in identifying the root
cause of failure.



Environmental Factors: Consideration of environmental conditions, such as
temperature, humidity, and exposure to corrosive substances, is essential in
determining if environmental factors contributed to the failure.

Service Conditions: Understanding the operating conditions and service history
of the casting helps in assessing whether factors such as overloading, cyclic
loading, thermal cycling, or improper installation played a role in the failure.

Root Cause Analysis: Based on the findings from various analyses, a
comprehensive root cause analysis is conducted to determine the primary factor
or combination of factors that led to the failure. This information is crucial for
implementing corrective actions to prevent similar failures in the future.

Inspection of Castings:

Visual Inspection: Visual examination is conducted to identify surface defects,
dimensional inaccuracies, surface finish, and overall appearance of the casting.

Dimensional Inspection: Measurements are taken to verify the dimensional
accuracy of critical features and ensure compliance with engineering
specifications.

Surface Quality Inspection: Surface quality is assessed for defects such as
porosity, shrinkage, gas inclusions, surface cracks, and surface roughness using
visual inspection and non-destructive testing techniques.

Non-Destructive Testing (NDT): NDT methods such as ultrasonic testing,
radiographic testing, magnetic particle inspection, dye penetrant inspection, and
eddy current testing are employed to detect internal defects, discontinuities, and
material anomalies without damaging the casting.



Material Analysis: Chemical analysis and mechanical testing are conducted to
verify the material composition and mechanical properties of the casting,
ensuring it meets the specified requirements.

Heat Treatment Verification: If applicable, verification of heat treatment
processes is performed to ensure that the casting has been properly heat treated
to achieve the desired mechanical properties.

Quality Documentation: Documentation of inspection results, material
certifications, and any relevant quality records is maintained to provide
traceability and ensure compliance with regulatory requirements and customer
specifications.



