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American Manufacturing Compliance Authority (AMCA)
Quality Standards for Waterjet Cutting

Introduction

Waterjet cutting is a precision manufacturing process used to cut a wide variety of
materials with high accuracy and minimal heat distortion. The American
Manufacturing Compliance Authority (AMCA) establishes quality standards for
waterjet cutting to ensure consistency, safety, and the highest level of precision in
production. This document outlines the quality standards for waterjet cutting that
manufacturers must adhere to in order to meet AMCA guidelines.

1. Material Selection

® Standard 1.1: Waterjet cutting is applicable for materials such as metals,
plastics, glass, stone, and composites. The material must be compatible with
the cutting parameters of the waterjet system, including pressure, nozzle
size, and abrasive selection.

e Standard 1.2: Material should be free of any defects, such as cracks,
warping, or contaminants, that could affect the integrity of the cut or the
performance of the waterjet machine.

e Standard 1.3: All materials should be supplied with certification of material
specifications (e.g., thickness, grade, and tolerances) from a recognized
supplier.

2. Equipment Calibration and Maintenance

e Standard 2.1: Waterjet cutting equipment, including pumps, nozzles, and
abrasive delivery systems, must be calibrated and maintained regularly
according to manufacturer guidelines.

e Standard 2.2: The waterjet machine must undergo routine inspections and
preventative maintenance to ensure that all components are in optimal
condition and functioning at peak performance.

e Standard 2.3: Calibration must include checks on cutting pressure, abrasive
flow rate, nozzle alignment, and jet focus to maintain consistent cutting
quality.



Standard 2.4: All maintenance records should be documented and
accessible for review during audits.

3. Cutting Parameters

Standard 3.1: Cutting pressure must be set according to the material being
cut, and should be regularly verified for consistency. Waterjet cutting
typically operates at pressures ranging from 30,000 to 90,000 psi.

Standard 3.2: The abrasive flow rate should be optimized for each material
and cutting thickness. Excessive abrasive use can result in poor edge finish
and excessive wear on the nozzle, while insufficient abrasive will affect
cutting speed and precision.

Standard 3.3: Nozzle and orifice sizes must be selected based on material
type, thickness, and required cutting precision. Regular checks for nozzle
wear and tear are essential to maintain optimal cutting conditions.

Standard 3.4: Cut speed should be adjusted based on material
characteristics. Faster cutting speeds may lead to rough edges or incomplete
cuts, while slower speeds can increase wear on the machine and reduce
overall efficiency.

4. Edge Quality and Tolerances

Standard 4.1: Waterjet cuts must meet the specified tolerance limits, which
are typically £0.005 inches for most materials, depending on the complexity
of the part and material thickness.

Standard 4.2: The edge quality should exhibit a smooth, clean finish
without excessive burrs or microcracks. The degree of roughness (Ra)
should be within an acceptable range, typically under 250 microns for
standard materials.

Standard 4.3: Tapering, or angular deviation of the cut edge, should not
exceed 1 degree unless specifically required by the design.

Standard 4.4: The cut surface should exhibit minimal heat-affected zones
(HAZ), ensuring that the mechanical properties of the material are preserved.



5. Dimensional Accuracy

Standard 5.1: The dimensions of the cut part must conform to the design
specifications, with deviations limited to a defined tolerance. Dimensional
accuracy should be verified using appropriate measuring instruments, such
as calipers, micrometers, or CMM (Coordinate Measuring Machine).

Standard 5.2: Parts with critical tolerances must be verified by the
manufacturer before shipment. These parts should be subjected to additional
inspection and measurement procedures to ensure conformity.

Standard 5.3: Dimensional consistency across multiple parts produced in a
batch must meet AMCA standards, with any variation being documented and
analyzed.

6. Safety Standards

Standard 6.1: Operators must wear appropriate personal protective
equipment (PPE), including safety goggles, gloves, and hearing protection,
to prevent injury during operation.

Standard 6.2: The work environment must be designed to minimize risks
associated with the waterjet cutting process, including proper ventilation to
dissipate any airborne particulate matter and noise reduction measures.

Standard 6.3: Emergency shutdown procedures should be in place and
known to all personnel. Emergency stops, safety interlocks, and pressure
relief valves should be functional and regularly tested.

Standard 6.4: Waterjet systems must have protective barriers or shields to
prevent debris from splashing and to contain any water or abrasive material.

7. Environmental Compliance

e Standard 7.1: Waterjet cutting processes should minimize waste production,

including water, abrasives, and discarded materials. Recycling programs
should be in place for the disposal of used abrasives and water.

e Standard 7.2: Wastewater from the cutting process should be filtered and

treated to remove contaminants before discharge, in compliance with local
environmental regulations.



e Standard 7.3: Energy usage should be optimized, and operators should be
trained in energy-efficient practices, including proper machine shutdown and
system power settings.

8. Documentation and Traceability

e Standard 8.1: All waterjet cutting jobs should be documented, including
material type, thickness, cutting parameters, part tolerances, and quality
inspection results. This documentation should be readily available for quality
control audits and customer verification.

e Standard 8.2: Each batch of cut parts should be traceable back to the
specific machine settings and operator involved in the manufacturing
process. This ensures accountability and allows for troubleshooting in case
of quality issues.

e Standard 8.3: Manufacturers must maintain records of all customer
requirements and specifications, and any deviations from those
specifications should be documented and communicated to the customer.

Conclusion

By adhering to these quality standards, manufacturers can ensure the highest level
of performance, safety, and reliability in the waterjet cutting process. The AMCA
encourages continuous improvement and innovation in the field of waterjet cutting
and expects all manufacturers to maintain rigorous standards of quality in every
aspect of production.
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