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American Manufacturing Compliance Authority (AMCA)
Quality Standards for Mold Casting

1. Introduction

Mold casting is a widely used manufacturing process to produce complex metal
parts by pouring molten metal into a pre-shaped mold. The American
Manufacturing Compliance Authority (AMCA) outlines these quality standards to
ensure consistent production of high-quality castings, minimizing defects, and
meeting industry requirements for safety, durability, and performance. These
standards apply to all mold casting processes, including sand casting, die casting,
investment casting, and permanent mold casting.

2. General Requirements

2.1 Material Selection

® Specification Compliance: All materials used in mold casting must

conform to the specifications outlined by the American Society for Testing
and Materials (ASTM), American National Standards Institute (ANSI), or
other recognized standards.

® Alloy Composition: The chemical composition of alloys used must be
within the acceptable ranges specified by material specifications for optimal
mechanical properties, such as strength, durability, and resistance to
corrosion.

2.2 Process Control

e Procedure Documentation: Manufacturing procedures must be clearly
documented and followed. This includes the type of casting method used,
mold preparation, metal pouring, cooling rates, and post-casting treatments.

o Equipment Calibration: All casting equipment, including furnaces, molds,
and cooling systems, must be regularly calibrated and maintained to ensure
consistent performance.

e Operator Training: Personnel involved in the mold casting process must be



properly trained and demonstrate competency in both the technical and
safety aspects of the process.

3. Mold Preparation

3.1 Mold Material Quality

e Mold Integrity: Molds should be free from defects such as cracks,
inclusions, and other physical irregularities that could compromise the
casting quality.

e Mold Coatings: For metal casting, molds should be coated with appropriate
release agents to prevent metal sticking, ease demolding, and reduce defects
such as porosity or surface roughness.

3.2 Mold Design

e Dimensional Accuracy: Molds must be designed with sufficient tolerances
to ensure that castings meet dimensional specifications. The design should
also allow for proper flow of molten metal and uniform solidification.

e Draft Angles: Mold designs should include adequate draft angles to
facilitate easy removal of the casting from the mold.

e Runners and Risers: The mold design should incorporate runners, gates,
and risers to ensure proper flow and avoid defects such as cold shuts and
incomplete fills.

4. Metal Pouring and Solidification

4.1 Temperature Control

e Pouring Temperature: The temperature of molten metal must be monitored
and maintained within specified ranges to avoid issues like freezing during
casting or the formation of unwanted phases in alloys.

e Thermal Control: Cooling rates must be controlled to ensure uniform
solidification, minimize shrinkage defects, and avoid thermal stress.



4.2 Inclusion and Contaminant Control

e Inclusion Prevention: Molten metal must be kept free of contaminants such
as dirt, dust, moisture, and oxides, which can lead to defects in the casting.

¢ Fluxing Agents: Use of fluxing agents or degassing processes should be
employed to ensure the removal of gas and impurities from the molten
metal.

5. Casting Inspection and Testing

5.1 Visual Inspection

e Surface Quality: Castings should be visually inspected for surface defects
such as cracks, porosity, cold shuts, and surface roughness. Visible defects
must be within the allowable limits specified in the design documents.

e Dimensional Checks: Castings must be checked for dimensional accuracy
using appropriate measuring tools and techniques, including calipers,
micrometers, and coordinate measuring machines (CMM).

5.2 Non-Destructive Testing (NDT)

e Ultrasonic Testing: Ultrasonic testing should be performed for detecting
internal voids and structural inconsistencies.

e X-ray or CT Scanning: For critical parts, X-ray or computed tomography
(CT) scanning can be employed to detect hidden internal defects that may
not be visible through external inspection.

e Magnetic Particle Inspection: This is used for detecting surface and near-
surface cracks in ferromagnetic materials.

5.3 Mechanical Testing

o Tensile Testing: Castings should undergo tensile tests to verify material
strength and elasticity.

e Hardness Testing: Hardness tests (e.g., Rockwell or Brinell) should be
performed to ensure the casting meets the required hardness specifications.

e Impact Testing: Impact resistance may be tested depending on the casting's



intended use, especially in applications requiring high durability.

6. Post-Casting Treatments

6.1 Heat Treatment

o Stress Relieving: Castings should undergo post-casting heat treatment
processes like annealing or normalizing to relieve internal stresses and
improve mechanical properties.

e Surface Hardening: For parts requiring high surface hardness, processes
such as case hardening, induction hardening, or carburizing should be
applied.

6.2 Cleaning and Finishing

e Surface Finishing: After casting, the surfaces should be cleaned to remove
any remaining mold sand, scale, or oxides. Methods like shot blasting,
tumbling, or abrasive finishing can be used.

e Defect Repair: Any minor surface defects that may be present (e.g., small
cracks, surface porosity) should be repaired according to the accepted
welding or filling techniques, without compromising the casting's structural
integrity.

7. Environmental Compliance and Safety

7.1 Waste Management

e Mold Sand Recycling: Efforts should be made to recycle sand and other
materials used in mold production. Disposal of waste materials must be
performed according to local environmental regulations.

e Pollution Control: Fume extraction and ventilation systems should be used
to minimize exposure to harmful gases and particles generated during
melting and pouring.



7.2 Health and Safety Protocols

e Protective Equipment: Workers must wear appropriate personal protective
equipment (PPE), including heat-resistant gloves, face shields, safety
goggles, and protective clothing.

o Safety Procedures: Clear safety procedures must be established for molten
metal handling, pouring, and cooling operations to prevent burns, exposure
to toxic fumes, or other accidents.

8. Documentation and Traceability

8.1 Quality Control Records

e Casting Reports: Complete records must be maintained for each batch of
castings, including material certificates, inspection results, and heat
treatment data.

e Traceability: Every casting must be traceable back to its raw material batch,
casting process parameters, and post-treatment processes. This ensures
accountability and facilitates problem resolution if defects arise in the final
product.

9. Conclusion

The AMCA standards for mold casting are designed to ensure the consistent
production of high-quality castings that meet customer specifications and industry
regulations. Adherence to these standards helps minimize defects, ensures reliable
product performance, and promotes safety within the manufacturing environment.
By following these guidelines, manufacturers can maintain high operational
efficiency and produce castings that meet the rigorous demands of modern
industries.
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