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1. SCOPE:

This Aerospace Standard (AS) establishes the requirements for Heat Treating
Accreditation by the National Aerospace and Defense Contractors Accreditation Program
(NADCAP). These requirements may be supplemented by additional requirements
specified by the NADCAP Heat Treating Task Group. Using the audit checklist (AC7102)
will ensure that accredited heat treat suppliers meet all of the requirements in this standard
and all applicable supplementary standards.

All instructions, procedures, tests and inspection records, etc., referenced herein shall be
in writing; distribution of instructions and procedures (including all revisions) shall be
recorded and controlled.

The NADCAP Heat Treating Task Group recognizes SAE AS7004, SAE AS7106, and SAE
AS7107 as equivalent to the systems questions of this document as noted in the NADCAP
Auditor Handbook.

2. REFERENCES:

2.1 Applicable Documents:
The following publications form a part of this specification to the extent specified herein.

The latest issue of SAE publications shall apply. The applicable issue of other publications
shall be the issue in effect on the date of the purchase order.
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2.1.1 SAE Pubilications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

AS7001 National Aerospace and Defense Contractors Accreditation Program
(NADCAP) - Program Description

AS7002 National Aerospace and Defense Contractors Accreditation Program
(NADCAP) - Rules for Implementation

AS7003 National Aerospace and Defense Contractors Accreditation Program

(NADCAP) - Program Operation
AS7101 NADCAP - Requirements for Accreditation of Materials Test Laboratories
AS7102/1 NADCAP Requirements for Heat Treating Accreditation Programs - Brazing
Requirements
AMS 2750 Pyrometry
AMS 2801 Heat Treatment, Titanium Alloy Parts
AMS 3025 Polyalkylene Glycol Heat Treat Quenchant
ARP1820 Chord Method of Evaluating Surface Microstructural Characteristics
ARP1962  Certification of Heat Treating Personnel

2.1.2 PRI Publications:

Available from the Performance Review Institute, 163 Thomhill Road, Warrendale, PA
15086-7527.

AC7101/3 NADCAP - Material Test Laboratories, Mechanical Testing

AC7101/4 NADCAP - Material Test Laboratories, Metallography and Microhardness
AC7101/5 NADCAP - Material Test Laboratories, Hardness

AC7101/7 NADCAP - Material Test Laboratories, Mechanical Test Specimens
AC7102 NADCAP - Audit Criteria for Heat Treating

AC7102/1 NADCAP - Audit Criteria for Heat Treating - Brazing

2.2 Definitions

2.2.1 Instruction: A written document describing the specifics of "How-to" accomplish a given
task.

2.2.2 Procedure: A written document that ensures reproducibility by describing the specific
process or service to be performed.

2.2.3 Interpolation: Estimation of a value between two known values to account for the
uncertainty applicable to the temperature read that is dependent on the scale division
spacing, the width of the indicator point, and the operator’s skill in disceming the ratio of
the widths of the spaces between the indicator and the two nearest scale markings.
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GENERAL QUALITY SYSTEM:
Quality Policy:

There shall be a clear system in place regarding management’s establishment of a
comprehensive quality policy.

The quality policy shall be reviewed, at least annually by the president or other top location
managers and actions shall be taken to correct any nonconformances.

Organization:

A formal organization chart shall exist that defines the organizations within the company,
the responsibility and authority of the quality organization, and its relationship with other
organizations within the company.

The quality organization shall be functioning and without longstanding vacancies.
Employees shall perform their jobs in conformance with applicable procedures.

Quality System:

Documentation shall support that all details of the quality system are thoroughly
implemented and that customer requirements are met.

Procedures and other instructions shall conform to a system of revision control.
Document Control:

There shall be a documented system to control standards, specifications, engineering
drawings, and all documentation pertinent to quality.

Applicable ASTM, MIL, AMS and customer specification revisions shall be on file.
Communications:
There shall be procedures that specify ongoing communications between management

and employees including solicitation, review, and acknowledgement of employee
suggestions and comments.
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3.6 Contract Review:

3.6.1 Procedures shall exist for review of shippers, purchase orders, and contracts by all
affected organizations.

3.6.2 Records shall support that review of inquiries, requests for quotations, purchase orders,
and contracts are accomplished in accordance with customers requirements.

3.6.3 The review shall assure that all quality and technical requirements are defined and
documented.

3.7 Internal Procedure Planning:

3.7.1  There shall be a system of procedure planning.

3.7.2 Procedures in use on the floor shall conform to the system and to contract requirements.

3.8 Purchasing - Supplier Selection:

3.8.1 Procedures shall provide for the selection of suppliers on the basis of their ability to meet
requirements.

3.8.2 The recorded history of in-plant and/or source inspection and testing of supplier
performance and supplier corrective action data shall be included in supplier selection
decisions.

3.9 Purchasing - incoming QA:

3.9.1  Procedures shall afford the purchaser the right to verify, at source or delivery, the quality of
purchased products and services.

3.9.2 Documents shall support that verifications are performed in accordance with established
frequency.

3.9.3 Results of verifications shall be used in a program to preclude nonconforming purchases.

3.9.4 Nonconforming purchases shall be withheld.

3.10  Product ldentification and Traceability:

3.10.1 Procedures shall provide for identification of parts and inspection and test/inspection

samples (traceable to applicable drawings, specifications, or other documents) during all
stages of processing and delivery.
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3.10.2 An examination of in-process parts shall indicate conformance to the procedure.
3.11  Stamp and Signature Control:

3.11.1 There shall be procedure for stamp/signature control that provides for contro! of issuance
of stamps and authorization of signatures.

3.11.2 Records shall be maintained showing stamps issued, date of issue, and to whom issued.

3.11.3 Appropriate actions shall be included in the stamp/signature control procedure covering
lost, mutilated, or worn stamps, reassigned stamps, and removal of stamp or signature
authority.

3.12  Control of Nonconforming Product:

3.12.1 There shall be procedures to control identification, documentation, evaluation, segregation
and disposition of nonconforming product, including notification of the internal

organizations and the purchaser.

3.12.2 Documents shall support that nonconforming product is handled in accordance with the
procedures.

3.12.3 There shall be a procedure for timely notification to customer of nonconforming product
that has been shipped.

3.13 Corrective Action:

3.13.1 Procedures shall be established and maintained requiring the determination of the cause
of all nonconformances and the corrective action needed to prevent recurrence.

3.13.2 Records shall demonstrate that corrective actions are implemented and their effects
evaluated. The evaluations shall include determination of the necessity for any additional
action.

3.13.3 The supplier shall periodically analyze the history of nonconforming parts, the cause of
each nonconformance, and the comrective actions to determine that the goal of reducing
the frequency of nonconformances is being achieved.

3.14  Delivery and Service:

3.14.1 There shall be a procedure that provides for the protection of parts after final inspection
and during shipment that includes customer requirements.

3.14.2 Parts, awaiting shipment, shall exhibit protection in accordance with the procedure.
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3.14.3 Shipping documents shall conform to the requirements of the purchase order or contract.

3.16  Customer Service and Satisfaction:

3.15.1 Procedures shall be established to periodically monitor customer satisfaction (e.g., a
quality rating or frequency of defects) and to communicate this information intemally to all
affected organizations.

3.15.2 Records shall support that the procedure is being followed.

3.15.3 There shall be a procedure to ensure that customers are informed of all discrepancies
(e.g., out-of-tolerance or out-of-control conditions).

3.15.4 Records shall support that all rework is authorized when required by the customer.
3.16  Statistical Methods - Process Integrity:
3.16.1 Procedures shall identify the following:
a. The key parameters (e.g., time, temperature, heating rate, cooling rate, heating
environment) that affect final product quality

b. Statistical determination of their capability (e.g., Cp, Cpk)

3.16.2 The determination of which process parameters affect final product quality shall be based
on analysis of production or experimental test results.

3.16.3 The statistical distribution of each key process parameter shall be determined and
corrective action shall be taken when observations indicate an out-of-control condition.

3.16.4 Analysis of this data shall indicate continuous improvement.
3.17  Statistical Methods - Process Control:
3.17.1 There shall be a documented system of statistical monitoring of key heat treat parameters.

3.17.2 There shall be documented reactions to out-of-control conditions that were statistically
identified.

3.17.3 There shall be evidence of improved process variable performance over time.

3.17.4 The goal of the quality system shall be continuous improvement by reduction of the
variation of heat treat parameters (e.g, time, temperature).
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Data Analysis:

Test results that are suitable for statistical analysis shall be utilized in a process of
continuous improvement.

Internal Quality Audits:

Procedures shall require periodic internal audits that systematically evaluate compliance
with all specifications, standards, and procedures.

The results of intemal audits shall be reviewed and acted upon by management.

Internal audits of the quality system, processes, and/or product shall be carried out by
personnel other than those having direct responsibility for the work being performed.

There shall be documented evidence of compliance to the procedure, and the audits shall

be completed in a timely fashion.

PROCESS PLANNING AND CONTROL:
Process Planning:

Procedures shall require review of purchase orders to assess the supplier's ability to
conform to requirements.

Procedures shall ensure that the customer requirements are included on job orders
entering the production system.

Records shall indicate that the procedure is followed.
Quality Planning:

Procedures shall require incorporation of quality requirements in the planning of each job
before processing.

The quality requirements shall be evident on job travelers.
Job Documentation:

Procedures shall require that documentation/travelers detailing each operation accompany
each job.

Procedures shall require traceability from the documentation to the parts (e.g., by part
number).
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