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1. SCOPE

This Aerospace Standard (AS) establishes the requirements for suppliers of Chemical Processing
Services to be accredited by Nadcap. Nadcap accreditation is granted in accordance with SAE
AS7003 after demonstrating compliance with the requirements herein. These requirements may be
supplemented by additional requirements specified by Nadcap Chemical Processes Task Group.
Using the audit checklist (AC7108) will ensure that accredited Chemical Process suppliers meet all of
the requirements in this standard and all applicable supplementary standards.

2. REFERENCES
21 SAE Publications

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

AS7003 Nadcap - Program Operation

AMS 2750 Pyrometry

ARP1820 Chord Method of Evaluating Surface Microstructural Characteristics
ARP4992 Periodic Test Plan for Processing Solutions

AS 9000 Aerospace Basic Quality System Standard
AS 9100 Model for Quality Assurance in Design, Development, Production, Installation, and
Servicing
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2.2 PRI Publications

Available from Performance Review Institute, 161 Thornhill Road, Warrendale, PA 15086-
7527.

AS7108/1 Nadcap - Requirements for Painting & Dry Film Coating

AS7108/2 Nadcap - Requirements for Etch Processes (Macrostructure, Nital, Temper, Blue
Etch Audits.)

AC7004 Audit Criteria for Standard Quality Program Requirements for Special
Processors for AS9000 Compliance

2.3 U.S. Government Publications

Available from DODSSP Subscription Services Desk, Building 4D, 700 Robbins Avenue,
Philadelphia, Pennsylvania 19111-5094

FED-STD-141 Paint, Varnish, Lacquer and Related Materials: Methods of Inspection,
Sampling and Testing
MIL-STD-202 Test Method for Electronic and Electrical Component Parts

2.4 ASTM Publications

Available from ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428.

ASTM B 117 Operating Salt Spray (Fog) Apparatus

ASTM B 571 Test Methods for Adhesion of Metallic Coatings

ASTM B 678 Test Method for Solderability of Metallic-Coated Products

ASTM D 4060 Test Method for Abrasion Resistance of Organic Coatings

ASTM E 384 Test Method for Microhardness of Materials

ASTM F 519 Test Method for Mechanical Hydrogen Embrittlement Evaluation of Plating

Processes and Service Environments
ASTM D 1193 Standard Specification for Reagent Water

2.5 ANSI Publications
Available from ANSI, 25 West 43rd Street, 4th Floor, New York, NY 10036

ANSI INCSL Z540-1 Calibration Laboratories and Measuring and Test Equipment — General
Requirements

2.6 ISO Publications
Available from ANSI, 1819 L Street, NW, Suite 600, Washington, DC 20036

ISO 10012-1 Quality Assurance Requirements for Measuring Equipment
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2.7 Definition of Terms
CONTROL LIMITS: Calculated operating limits resulting from statistical process control programs.
DEIONIZED WATER: 50,000 ohmecm resistivity minimum.
DEIONIZED WATER FOR ANALYSIS PURPOSES (Lab Water): 500,000 ohmescm minimum.
FIRST PIECE: First time processing a specific part number.

IN PROCESS: Parts have been accepted for processing and released to manufacturing but not yet
accepted at final inspection, or scrapped. (In-processed inspections are typically “visual”
(water-break uniformity, coverage, etc.) “checks” used to determine if parts should proceed to
the next processing step.

JOB: All of the hardware processed to a single order control document as a lot or multiple lots with a
unique control number.

LOT: Unless otherwise specified, shall be all parts of the same part number, material, size and
shape, processed at the same time, using the same processing materials, under the same
conditions in not more than 8 hours and presented for inspection at one time.

POLICY: A written company philosophy on how something should be done in very broad generic
terms. The existence of a procedure shall satisfy the requirements for a policy.

PROCEDURE: A detailed "how to", step-by-step revision controlled document used to enforce or
implement company policy.

REPLACEMENT TEST: (No Test) A test that is repeated due to a failure in the original test that is
attributed to a cause indicating that the failure is not representative of the parts. (i.e., test
specimens are not made of the correct material, specimens are not processed properly, test
was not run to specification requirements, etc.)

RETEST: A repeat of a TEST by the same lab, using the same method, equipment (of equivalent
accuracy or better), and sample. Usually performed in response to suspect or nonconforming
results from the original test(s).

SHOP TARGET LIMITS: The processor-set operating limits, beyond which adjustments are made.

TECHNICAL BULLETIN LIMITS: The specification or manufacturer-set limits beyond which the
process must be shut down.

3.0 GENERAL QUALITY SYSTEM

3.0.1  As a minimum, the Quality System shall comply with PRI AC7004. Alternative quality system
standards AS 9000 or AS 9100, have been recognized, as equivalent to AC7004 by Nadcap
Management Council.

The quality system requirements are a prerequisite to accreditation. Accreditation cannot be
issued without evidence of compliance with these requirements.
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3.0.2

3.0.3

3.1

3.1.4.1

3.2

3.2.1

3.2.2

3.2.3

3.24

The Quality Organization shall function without a vacancy in excess of 90 days. Management
shall assign duties of the vacant position in the interim.

The supplier shall inform PRI of any changes of ownership, location, key personnel or quality
system.

Statistical Methods — Process Integrity:

Statistical Methods shall be applied in accordance with the guidelines of Appendix A.
The supplier shall use statistical methods as a basis for process control.

The supplier shall utilize "first piece”/”lot” and “in process” inspection to verify process.

If Statistical Techniques are not used, the supplier shall have a plan to implement Statistical
Techniques which as a minimum includes the core requirements as identified in Appendix A

NOTE: Statistical Techniques Implementation Plans are subject to approval by the Chemical
Processing Task Group User Members.

If the supplier has been accredited to AS 7108 for a period of two (2) years or greater, the
supplier shall be compliant with the core requirements of Appendix A as identified with an
asterisk in Appendix A of AC 7108.

For subsequent audits (for audits performed following the first audit requiring compliance with the
core requirements), the supplier shall be compliant with all requirements of Appendix A for at
least one additional process as directed by Pareto Analysis.

Inspection and test personnel shall be trained in procedures and techniques for using sampling
plans.

If used, supplier-developed sampling plans shall be available for review and approved by the
customer when required by contract.

Training, Qualification, and Evaluation of Processing, Inspection, and Testing Personnel

Procedures shall require periodic evaluations to ensure that approved personnel maintain
proficiency in their assigned tasks.

Records shall indicate that evaluations are conducted and the results reviewed with employees.
The results of evaluations shall be used in a program of continuous improvement of personnel.

Records shall indicate that training is scheduled and attended in accordance with the procedure.
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3.2.5

3.2.6

3.2.7

3.3

3.3.1

Those personnel functions that require training and qualification shall be defined including:

®Pao o

Processing personnel
Testing/inspection personnel
Data review personnel
Specimen preparation personnel
Planning personnel

Testing and data review personnel shall be qualified through at least one of the following:

aoop

Training by personnel with technical degree and/or related experience
Initial technical examination

Periodic technical examination

Comparison to a standard

Specimen preparation personnel shall be qualified through at least one of the following:

a. Training by personnel with technical degree and/or related experience
b. Periodic review of work

Job Documentation

Shop paper/traveler, which accompanies each lot, shall contain as a minimum the following
information:

®ao T

Evidence of frozen process approval as required by the customer

Evidence of customer approval of any changes to the frozen process

Relevant purchase order number (or other identification) and purchase order requirements
Part identification, material, condition, number of parts (ensuring traceability to parts)

A description of the number, composition and dimensions of test specimens to be processed

with the parts when use of test specimens is permitted/required by the applicable
specification.

f. A step for each process performed with applicable internal
process/or inspection procedure numbers including as applicable

1)
2)
3)
4)
9)
6)
7)
8)
9)

Incoming inspection
Pre-process cleaning method(s)
Precoat thermal treatment
Masking

Fixturing, racking

Etch

Strike/activation

Plate

Primer

10) Paint/film
11) Post-process cleaning methods
12) Post-coating thermal treatment
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3.3.1 (Continued from previous page)

3.4

3.4.1

3.4.2

3.4.3

344

34.5

3.5

3.5.1

3.5.2

13) In-process and final tests and inspections, including disposition
14) Packaging and handling
15) Shipping

g. Documentation of rework that is traceable to the shop paper/traveler and all processing
performed on the parts

h. Each step, or logical group of steps in the process flow, is signed off and dated by the
operator as completed

i. Unless otherwise authorized by the cognizant engineering organization, specified process
parameters which are controlled by the operator are recorded for each lot of parts processed,
including:

1) Masking material used

2) Estimated surface area of part

3) Temperature, time, current (as applicable) for strike/activation, plating, anodize,
conversion coat, chemical milling, etching, passivation, etc.

4) Pre/post thermal treatments, racking, and fixturing

Process and Quality Planning

There shall be a procedure defining a system/requirements for process and quality planning
which effectively ensures compliance with customer and/or specification requirements.

There shall be instructions for actions to be taken by the operator, inspector, or any other
personnel, when a discrepancy is detected.

Repeat orders shall be reviewed for changes in requirements.

There shall be a procedure to specify surface area, current density, voltage, amperage, time,
bath composition and concentration, temperature and other significant process variables as
applicable.

The quality planning shall address removal of defective or nonconforming platings and coatings
and their reapplication (rework) to preclude part life degradation and nonconforming part
dimensions.

Purchasing-Source Selection

All subtier suppliers shall be taken from an approved supplier list.

All testing sources shall be approved in accordance with an internal supplier approval procedure
meeting all contractual requirements.
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3.6 Receiving Procedure

3.6.1  The processor shall obtain, as a minimum, through customer-provided information, part
identification, materials and conditions such as stress relief, hardness, whether the parts have
been shot-peened, and whether the parts have been ground after heat treat.

3.6.2 The system shall provide for holding and segregation of hardware pending receipt of proper
material documentation or if nonconformance is detected.

3.6.3 The supplier shall have incoming inspection procedures identifying characteristics to be checked
and methods to be used, including sampling plan as defined in quality manual.

3.6.3.1 The supplier shall verify dimensional requirements in as-received condition for jobs having post-
processing dimensional requirements.

3.6.4 Incoming material quality planning shall provide for shelf-life monitoring and control for materials
as required.

3.7 Housekeeping
3.7.1  The company's facilities shall be clean, uncluttered, and well lighted.

3.7.2 Incompatible materials such as acids/alkalies and oxidizers/organics shall be segregated in
storage.

3.7.2.1 All containers shall be legibly and indelibly labeled. Chemicals in unlabeled containers shall
never be used.

3.7.3  Process materials shall be stored to preclude damage or degradation from heat, cold, water,
atmospheric moisture or other environmental considerations.

3.7.4 Process materials, that are transferred from original manufacturer's containers shall be
controlled, to maintain identity and to prevent contamination or degradation.

3.7.5 Training or procedures shall address cleaning of pumps and other transfer equipment after use to
preclude material contamination and for operator safety.

3.8 Control of Nonconforming Parts

3.8.1 There shall be a policy to ensure that customers are informed of discrepancies affecting
hardware (i.e., out of tolerance conditions).

3.8.2 Rework shall be approved by the customer when required.

3.8.3 Repair/MRB shall always be approved by the customer.
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3.9 Delivery and Service

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

3.9.2 Shipping documents shall conform to purchase order requirements or contracts.
3.10 Calibration of Process and Testing Equipment

3.10.1 There shall be a documented calibration program that ensures calibration to the requirements of
ISO 10012-1 or ANSI INCSL Z 540-1 for:

a. All shop equipment used to control or monitor control of a process.
b. All test and inspection equipment used to accept product or control a process.

3.10.2 Pre- and post-calibration data shall be recorded as an aid in evaluation of impact of out of
tolerance conditions.

3.11  Internal Quality Audits

3.11.1 There shall be a documented, comprehensive system of planned and documented internal audits
(including both quality systems and processing) performed on a regular basis by
knowledgeable/qualified auditors not directly responsible for the work.

3.11.2 Management shall review internal audit results periodically.

3.11.3 There shall be a record of corrective actions taken as a result of audit findings.

4, TEST & INSPECTION

41 Specification Compliance

411 Atest matrix shall define all periodic and lot acceptance testing requirements for each process
line.

4.1.1.1 Periodic and lot acceptance testing shall be in compliance with customer and/or specification
requirements.

4.1.1.1.1 For testing performed internally, detailed testing procedures shall exist which comply with the
applicable customer and testing specifications.

4.1.1.1.2 For testing performed externally, written purchase orders shall provide definition of
requirements. These requirements shall comply with customer and specification requirements.
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