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American Manufacturing Compliance Authority (AMCA)

Quality Standards for Tool, Die, and Mold Making

1. Introduction

The following quality standards have been established by the American
Manufacturing Compliance Authority (AMCA) to ensure excellence in the design,
manufacture, and maintenance of tools, dies, and molds used in production
processes. These standards aim to enhance productivity, precision, and safety
while meeting customer requirements and compliance with industry regulations.

2. General Requirements

® 2.1 Compliance
All tool, die, and mold manufacturers must comply with the applicable
national and international standards, including ISO 9001 (Quality
Management Systems), [SO/TS 16949 (Automotive Quality Management),
and other relevant industry regulations.

® 2.2 Documentation
Detailed documentation must be maintained throughout the design,
production, and maintenance processes. This includes drawings,
specifications, test reports, inspection records, and maintenance logs.

® 2.3 Quality Management System
A documented quality management system (QMS) must be in place. The
QMS should cover all stages of the product lifecycle, including design,
development, production, inspection, and maintenance.

3. Design and Development Requirements

¢ 3.1 Design Specifications
Design specifications must be precise, clear, and conform to the customer’s
requirements. Designers must consider factors such as functionality, material
properties, tolerances, thermal management, and ease of maintenance.

e 3.2 CAD Systems
All designs should be developed using approved CAD (Computer-Aided
Design) software that enables effective visualization, analysis, and
simulation of the tool, die, or mold to ensure it meets functional and
operational standards.



e 3.3 Tolerances and Fit
Strict adherence to tolerance specifications is required. The maximum
permissible deviation should be clearly defined and must align with industry
standards, ensuring interchangeability and precision fit in the final product.

¢ 3.4 Prototyping and Simulation
Prototypes should be produced to validate the design and identify potential
issues before full-scale production. Advanced simulation tools, such as
Finite Element Analysis (FEA) and Mold Flow Analysis (MFA), should be
utilized to predict and resolve performance issues.

4. Materials and Equipment

e 4.1 Material Selection
Materials used for tool, die, and mold construction must be selected based on
their mechanical properties, wear resistance, thermal conductivity, and
suitability for the intended application. Industry-standard alloys and
composite materials must be used to ensure durability and longevity.

e 4.2 Equipment Calibration
Manufacturing equipment, such as CNC machines, EDM (Electrical
Discharge Machining) machines, and grinders, must be calibrated regularly
to ensure accurate production. Calibration records must be maintained for
compliance and traceability.

e 4.3 Tooling and Cutting Tools
All tooling and cutting tools used in the production process must be of high
quality, precision-engineered, and regularly inspected for wear. Tool life
management practices should be followed to ensure consistent performance.

5. Manufacturing and Production Standards

e 5.1 Precision and Accuracy
Manufacturing processes must ensure high levels of precision and accuracy.
The use of CNC machining, EDM, and other advanced manufacturing
techniques is encouraged to achieve the required specifications and
tolerances.

e 5.2 Surface Finish
All parts must meet the specified surface finish requirements, which should
be aligned with the function of the tool, die, or mold. Surface quality should
be verified using profilometers or other surface measurement tools.

e 5.3 Heat Treatment



If heat treatment processes (e.g., annealing, hardening, tempering) are
required, they must be conducted according to established industry
standards. Heat-treated materials must be inspected to verify hardness,
microstructure, and dimensional stability.

e 5.4 Machining and Assembly
The machining and assembly processes should ensure that all components fit
together with high precision. Assemblies must be checked for alignment,
smooth operation, and proper fitting. Any deviations from specifications
must be identified and corrected.

6. Inspection and Testing

e 6.1 Incoming Material Inspection
All incoming raw materials must be inspected to verify that they conform to
specifications. Material certificates, including chemical composition and
mechanical properties, must be reviewed before acceptance.

e 6.2 In-Process Inspection
Regular in-process inspections should be conducted to monitor critical
dimensions, tolerances, and surface finish. Statistical process control (SPC)
techniques should be employed where necessary to track quality throughout
the production process.

e 6.3 Final Inspection
A comprehensive final inspection must be conducted to ensure that the tool,
die, or mold meets all specifications. This inspection should include
dimensional verification, visual inspection for defects, and functional
testing, such as load testing or cycle testing.

e 6.4 Non-Conformance and Corrective Action
Non-conforming products must be identified and segregated for further
analysis. A corrective action plan should be developed and implemented to
resolve the root cause of the issue. Follow-up actions and verification must
be carried out to prevent recurrence.

7. Maintenance and Service

e 7.1 Tooling Maintenance
Scheduled maintenance programs should be implemented to ensure the
longevity of tools, dies, and molds. These programs should include cleaning,
lubrication, sharpening, and wear part replacement as needed.

e 7.2 Calibration and Adjustment



Tools and molds must be periodically calibrated to ensure they continue to
operate within the specified tolerances. Necessary adjustments should be
made to restore optimal functionality.

e 7.3 Post-Production Support
A structured post-production support program should be in place. This
includes troubleshooting, repair services, and modifications to accommodate
changes in design or production requirements.

8. Health, Safety, and Environmental Considerations

e 8.1 Workplace Safety
Safety protocols must be followed at all stages of tool, die, and mold
production. Protective gear, machine guards, and emergency shut-off
systems should be implemented. Employees should be trained in the safe
operation of machinery and handling of hazardous materials.

¢ 8.2 Environmental Compliance
All production processes must comply with environmental regulations,
including waste disposal, air and water quality standards, and the use of
environmentally friendly materials and processes. Proper documentation and
reporting should be maintained.

9. Continuous Improvement and Auditing

e 9.1 Continuous Improvement
Manufacturers must commit to continuous improvement practices. This
includes regular reviews of manufacturing processes, quality control
systems, and customer feedback to identify areas for enhancement.

e 9.2 Internal Audits
Periodic internal audits should be conducted to assess compliance with
quality standards and identify areas for improvement. Corrective actions
should be taken based on audit findings.

10. Conclusion

The adherence to these quality standards ensures that tool, die, and mold
manufacturers produce high-quality, reliable products that meet customer
expectations and regulatory requirements. Compliance with these standards fosters
continuous improvement, operational efficiency, and long-term business success.
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