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AMERICAN MANUFACTURING COMPLIANCE AUTHORITY (AMCA)
QUALITY STANDARDS FOR GRINDING SERVICES

1. Purpose and Scope

These AMCA Quality Standards establish uniform requirements for grinding
services performed in industrial, manufacturing, and precision-engineering
environments. The standards apply to all forms of material-removal grinding
processes, including surface, cylindrical, centerless, internal, tool, and specialty
grinding. They are intended for use by grinding service providers, quality
managers, auditors, and clients seeking compliance with AMCA manufacturing
quality expectations.

2. General Quality Requirements

2.1 Competency and Certification
® Grinding operations shall be performed by trained and qualified personnel.

® Operators must demonstrate proficiency in machine setup, wheel selection,
workpiece handling, and measurement techniques.

® Supervisors must verify operator competency annually.
2.2 Equipment Condition and Maintenance

e Grinding equipment must be inspected before each shift for alignment,
spindle accuracy, wheel condition, coolant flow, and guarding systems.

e Scheduled preventive maintenance shall be performed at intervals not
exceeding 250 operating hours unless otherwise specified by the
manufacturer.

e Any machine presenting vibration, abnormal noise, or thermal instability
shall be removed from service until verified compliant.

2.3 Environmental Controls

e Grinding operations shall occur in a controlled environment to minimize
contamination, thermal distortion, and operator hazard.



e Temperature variation in precision grinding zones shall not exceed £2°C
unless otherwise specified by the customer.

3. Material and Workpiece Requirements
3.1 Material Verification

e Incoming materials must be verified for grade, hardness, heat-treatment
condition, and dimensional correctness prior to grinding.

e Nonconforming materials shall be quarantined and clearly labeled.

3.2 Workpiece Handling

e Workpieces must be handled using appropriate fixtures, vices, centers, or
automated systems to ensure positional stability.

e All parts shall be free of oil, scale, foreign particles, and excessive burrs
before grinding.

4. Grinding Wheel Quality Standards

4.1 Wheel Selection
Grinding wheels shall be selected according to:

e Material type (steel, carbide, ceramics, etc.)
e Hardness and structure of the wheel
e Required finish and tolerance
e Type of grinding process
e Coolant compatibility
4.2 Wheel Integrity
e Wheels must undergo a ring test and visual inspection prior to mounting.
e Cracked, chipped, or unbalanced wheels are prohibited.

e Wheel dressers must ensure consistent wheel geometry, surface sharpness,
and profile accuracy.

4.3 Wheel Mounting



e Wheels must be mounted with manufacturer-approved flanges and torque
settings.

e Newly mounted wheels must run at operating speed for at least 60 seconds
in a guarded enclosure before use.

5. Process Controls
5.1 Setup Verification

e All setups must be documented, including wheel specification, speeds and
feeds, coolant type, machine offsets, and part orientation.

¢ First-article inspection is mandatory for every setup or shift change.
5.2 Grinding Parameters

e Spindle speed, feed rate, depth of cut, and traverse speed must match
approved process sheets.

e Deviations exceeding +10% require supervisor authorization.
5.3 Coolant Requirements

e Coolant concentration, flow rate, and temperature must be continuously
monitored.

e Coolant shall be replaced or filtered when contamination exceeds 20% of
AMCA acceptable particulate levels.

e Only AMCA-approved coolant types may be used for aerospace, medical, or
precision components.

6. Quality Standards by Grinding Type

6.1 Surface Grinding

e Flatness tolerance: as specified by customer, typically within 0.005-0.025
mm depending on part size.

e Parallelism: not to exceed 0.01 mm unless otherwise specified.

e Surface finish: Ra values must meet job specifications; standard industrial



finish is 0.4-1.6 um Ra.

6.2 Cylindrical Grinding (External)

e Roundness must fall within specified tolerances; standard general-purpose
tolerance is 0.005-0.02 mm.

e Taper shall not exceed 0.005 mm per 100 mm unless otherwise specified.

e Surface finish typically required: 0.2—0.8 um Ra.

6.3 Internal Grinding
e Bore accuracy: £0.005 mm unless otherwise stated.

¢ Concentricity between internal and external features must meet customer
drawings.

e Wheel entry and exit must be controlled to avoid tapering and burning.

6.4 Centerless Grinding

e Setup alignment must ensure consistent material removal across the full part
length.

e Roundness typically required: 0.002—0.010 mm.

e Avoid chatter marks through vibration control, dressing accuracy, and proper
wheel speed ratios.

6.5 Tool and Cutter Grinding
e Cutting edges shall be free from burning, chips, or grinding cracks.

e Cutter geometry (rake, clearance, relief angles) must be verified using
optical comparators or digital inspection systems.

e Surface finish on flutes or cutting edges must be appropriate for the tool’s
intended application.

6.6 Specialty Grinding (Creep-feed, Form, High-Speed, etc.)

e Form accuracy shall match profile templates or digital CAD data to within
+0.005 mm.

e Thermal damage detection—via nital etching, Barkhausen noise, or
equivalent—shall be performed on critical components.



e Burn marks, microcracks, or metallurgical alterations constitute automatic
rejection.

7. Inspection and Documentation
7.1 Measurement Tools

e (Calipers, micrometers, CMMs, and profilometers must be calibrated per
AMCA calibration intervals.

e All inspection equipment used must have traceability to national or
international standards.

7.2 Inspection Requirements
e First-piece inspection required prior to production approval.
e In-process inspections at predetermined intervals based on risk level.

¢ Final inspection must include dimensional verification, surface finish
measurement, and visual inspection for burns, cracks, and chatter.

7.3 Records and Traceability

e All workpieces must be traceable from material receipt through final
inspection.

e Records shall be retained for a minimum of five years unless otherwise
specified by contract.

8. Nonconformance and Corrective Action
8.1 Identification of Defects

¢ Grinding burns, dimensional inaccuracies, chatter marks, improper surface
finish, and out-of-tolerance geometric features must be recorded as
nonconformances.

8.2 Corrective Measures

e Root-cause analysis shall be performed using AMCA-approved methods (5-
Why, Fishbone, or equivalent).

e Rework procedures must be formally documented and approved.



e Repeat nonconformances require process review and potential re-
qualification.

9. Safety Standards
9.1 Operator Safety

e Operators must wear PPE including safety glasses, hearing protection, and
protective gloves.

e Loose clothing, jewelry, and open footwear are prohibited.
9.2 Machine Safety Systems
e Guards, shields, and emergency stops must be functional at all times.

e Machines must not operate without wheel guards installed.

10. Compliance and Auditing

e Facilities providing grinding services are subject to AMCA audits at
intervals not exceeding 24 months.

e Compliance reports must be maintained and made available for client
review.

e Noncompliant facilities must submit a corrective-action plan within 30 days.
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