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SAE AS7116/1A

1. SCOPE:
This Aerospace Standard (AS) is to be used to supplement AS7116. In addition to the requirements
contained in AS7116, the requirements contained herein shall apply to suppliers seeking NADCAP
accreditation for electrochemical machining (ECM).

2. REFERENCES:

2.1 SAE Publications:

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15086-0001.

Requirements for Materials Testing Laboratories — Metallography and 'Microhardness
AS7108 National Aerospace and Defense Contractors Accreditation Program,(NADCAP) —

Audit Criteria for Chemical Processing
AS7116 Nafjonal Aerospace and Defense Contractors Accreditation Program (NAIDCAP) —

Requirements for Nonconventional Machining.

AS7101/4 Naﬂlonal Aerospace and Defense Contractors Accreditation Program (NADCAP) —

2.2 PRI Documents:
Available from|Performance Review Institute, 161 Thornhill Read, Warrendale, PA 15086-7527.

AC7116/1 Nafjonal Aerospace and Defense Contracters‘Accreditation Program (NAIDCAP) —
Audit Criteria for Electrochemical Machining (ECM)
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2.3

24

ASTM Publications:

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

ASTM E3

Methods of Preparation of Metallographic Specimens

Applicable customer specifications shall be available at the facility.

3. EQUIPMENT:
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There shall be a documented schedule for preventative maintenance.

3.2.2 There shall be a preventative maintenance completion document.
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4. WORK INSTRUCTION REQUIREMENTS:
4.1 Tooling and Support Material:
4.1.1 Fixtures/Tooling:

4.1.1.1  The tool fixture shall be listed by tool number and/or description when no tool number is
available.

4.1.1.2 Any additional tools and production aids shall be listed by tool number and/or description when
no tool number is available.

4.1.2 Support Toqling:
The following support tools shall be listed by tool number, where applicable:

Cathode|holders
Shuttles
Masks

Pressurg boxes
Slaves
Ram extensions
g. Locators

~0 o0 TW®

4.1.3 Cathodes:

4.1.3.1 The cathode shall be listed by drawing number or by the supplier's control numbsg

-

4.1.3.2 There shall be a cathode revision control plan that includes the following items:
a. Procedure to ensure that the correct cathode revision is in use
b. Software quality control ofsprograms used to manufacture cathodes
c. Procedures used to manually dress, polish or modify cathode geometry
4.2 Restart Procedure:

4.21 The ECM machinetestart procedure shall be described.

4.3 Non-Machined Surfaces:

4.3.1 The method for protecting non-machined surfaces shall be described.
4.3.2 The method for protecting non-machined surfaces shall be approved, if required by the customer.
4.4 Electrical Bussing:

4.4.1 Procedures for electrical buss contact connection and connection verification shall be described.
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4.5 Workpiece Loading:

4.5.1

The part loading and loading verification procedure shall be described.

4.6 Work Instruction Approval:

4.6.1

Work instructions shall be approved in accordance with customer requirements.

4.7 ECM Machine Electrolyte Control:

4.71

4.8 ECM Paramet

4.8.1

48.2

5. QUALITY PLAN
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Visual comparison of surface finish
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5.2 Quality Plan Approval:

5.2.1

The quality plan shall be approved in accordance with customer requirements.

5.2.2 The customer shall approve the use of any sampling plans.
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5.3 Gages:

5.3.1 For those dimensions measured at the ECM operation, the quality plan shall list the gage by a
drawing, gage number, or standard gage description.

5.4 ECM Surface Integrity:

5.4.1 The quality plan shall have a section that addresses ECM sparkout events or damage
that occurs during ECM that includes the following:

a. Purchaser notification procedure
b. Documentation that identifies part number and/or serial number, ECM operation number,
workpiege sparkout location, and sparkout cause and corrective action determihation

6. ELECTROLYTH CONTROL:
6.1 There shall be|an electrolyte control plan that covers the following items, where applicable:

Describe the electrolyte used

Define elegtrolyte concentration, conductivity, or specific gravity limits
Electrolyte|temperature operating range

Electrolytel composition check interval

Maximum gallowable buildup for metallic elements

Schedule for checking concentration and dissolutionproducts

g. Solution found to be out of process limits

~0 Q0o

6.2 If the electrolyie is out of limits, there shall be aprocedure for evaluating any metallurgical damage
to the workpiete.

6.3 There shall be|a procedure for notifying the customer that workpieces were processed
with an electrdlyte solution that was out of customer approved limits.

6.4 |If electrolyte cpncentration is calculated by measuring electrolyte conductivity or spegific gravity at
a known temperature, the person responsible for maintaining the electrolyte shall haye tables or
conversion information tocalculate concentration.

7. ANCILLARY PROCESSES:

7.1 Part Cleaning:

7.1.1 Part cleaning shall be performed on processed parts either in-house or by an outside source.
7.1.1.1 If conducted in-house, one of the following shall apply:

a. NADCAP accredited to SAE AS7108, proceed to Paragraph 8

b. Not accredited to SAE AS7108, only de-ionized or tap water used, proceed to
Paragraph 8

c. Not accredited to SAE AS7108, cleaning solutions used, Paragraphs 7.1.2 through 7.1.10
shall be addressed
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7.1.1.2

If conducted by an outside source, proceed to Paragraph 8.

7.1.2 Workstation instructions shall be available at the cleaning workstation.

If required, workstation instructions shall be approved in accordance with customer requirements.

leaning solutions shall be approved by the purchaser.

The following controls shall be calibrated, if applicable:

ture gage

The maximum tank time shall be posted or listed in the workstation instructions, if g

The rinse tamk cleanliness and check interval shall be defined, if applicable.

7.1.3
7.1.4 Ifrequired, c
7.1.5
a. Tempera
b. Timer
7.1.6 The cleaning
7.1.7
7.1.8
7.1.9 There shall §
7.1.10 The cleaning
8. LABORATORY
8.1 Inspection:
8.1.1 There shall §
and/or relatg
8.1.2 The sampleq

8.2 Periodic Metal

8.2.1

8.2.2

8.2.2.1

a. Machine
b. Samem

Periodic test
requirement

tank agitator shall be functioning, if applicable.

operator shall receive required supplier training.

ANALYSIS

e a laboratory analysis that shows conformance to applicable drawing
d specifications.

used to demonstrate conformance shall meet the following:

i using the same'ECM process parameters used in production
bterial and heat treat condition as production parts, if applicable

urgical Evaluation:

ngsshall be performed to verify compliance to the customer’s metallurg
5, -ifrequired.

14

e a solution concentration testing and makeup precedure, if applicable.

pplicable.

notes

ical

Metallographic testing on processed parts shall be conducted by an approved source, either in-

house or by

an outside source, if required by the customer.

If conducted in-house, one of the following shall apply:

a. NADCAP accredited to SAE AS7101/4, proceed to Paragraph 9

b.
be add

ressed

Initially approved by NADCAP subscribing customer, Paragraphs 8.2.3 through 8.2.9 shall
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