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SAE AS7116/3A

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 electrical discharge machining (EDM). The EDM requirements contained herein
address the wire, sinker and fast hole EDM process methods.

2. REFERENCES:

2.1 SAE Publications:

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

AS7101/4 National Aerospace and Defense Contractors Accreditation Program (NADCAP) —
Requirements for Materials Testing Laboratories — Metallography and Microhardness

AS7108 National Aerospace and Defense Contractors Accreditation Program (NAIDCAP) —
Audit Criteria for Chemical Processing

AS7116 National Aerospace and Defense Contractors Accreditation Program (NAPCAP) —
Requirements for Nonconventional Machining.

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

AC7116/3 National Aerospace and Defense Contractors Accreditation Program (NADCAP) —
Audit Criteria for Electrical Discharge -Machining (EDM)
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2.3

Available from

ASTM Publications:

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

ASTM E3 Methods of Preparation of Metallographic Specimens

2.4 Applicable cus

3. EQUIPMENT:

tomer specifications shall be available at the facility.

3.1 Calibration of EDM Meters and Gages:
3.1.1  An EDM power supply calibration plan shall exist and include the following items, if
a. Conductivity measuring devices for water based dielectric systems
b. Volt meters
c. Ammeters
d. Pressurelgage

3.2 Verification of

3.2.1 EDM machin

following:

a. Annually
annually

b. After any
transisto

3.2.2 A diagnostic
checks and 4

3.3 Maintenance:

An EDM preve

DM Power Supplies Without Calibrated Meters or.Gages:

e power supplies that do not have meters or gages shall be verified by

per the EDM manufacturers setup or diagnostic procedure or by a con

power supply maintenance that includes work performed on circuit bo
s, integrated circuits, or rectifiers

plan comparable to the EDM manufacturer’s plan shall include schem
h comparison of test point check results to baseline or schematic value

ntative maintenance plan shall exist and include the following, where &

applicable:

one of the

nparable plan

ards,

htic test point
S.

pplicable:

maintenance

a. EDM dielectric system to include limits on pressure drop across filters, and a filte
plan

b. EDM machine

c. EMD power supply

3.3.1

There shall be a documented schedule for preventative maintenance.

3.3.2 There shall be a preventative maintenance completion document.

3.4 EDM Power Supplies:

3.4.1

EDM power supplies shall meet customer requirements (i.e., solid state or tube).
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4. WORK INSTRUCTION REQUIREMENTS:

4.1

411

EDM Equipment:

The workstation instructions shall list the power supply model.

4.2 Tooling and Support Material:

ing:

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

421 Fixtures/Tool
4211

available.
421.2

no tool nu
4.2.2 Electrodes:
4.2.21 Electrodes
4222 Whennod
4.3 Electrode Dres

4.3.1 Equipmenta

performed as
4.4 Machining Opsg

441 The number

electrode ge
4.5 Work Instructig

451

Any additional tools and production aids shall be listed by tool number and/or‘des

nher is available.

shall be listed by a drawing and revision number.

sing:

nd the process used for electrode dressing shall be listed when electro
part of the EDM operation.

rations per Electrode:

pf EDM cuts per new ordressed surface(s) per electrode shall be speg
pmetry is used to control a dimension and that dimension is not measu

n Approval:

Work instructions shall be approved in accordance with customer requirements.

cription when

rawing number is available, electrodes shall be {isted by size and material.

de dressing is

ified if
red by a gage.
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4.6 EDM Power Supply Parameter Requirements:

4.6.1 The EDM workstation instructions shall list values or ranges for the following EDM parameters,

where applic

Peak cur
Average

Capacita

able:

On-time (pulse time, arc time)
Off-time (interval time)

rent
voltage

Open gap voltage
Voltage type

nce

Electrods
Arc supp,
Vibration
Part prog
Number

AT T S@Me a0 T

4.6.2 Where EDM
Paragraph 4
parameters.

4.7 EDM General

4.7.1 The workstalf

a. Dielectrig
b. Partload
c. Electrode
d. Dielectriq
e. Dielectrig
f.

Number
5. QUALITY PLAN
5.1 Procedure:

5.1.1 There shall g
following, as

b polarity

Fess

frequency or amplitude

ram name or schedule ID or number

bf power supply leads connected to tooling

power supplies have switches or controls for parametéers that are not |
6.1, the workstation instructions shall list values orlimits for the additic

Requirements:
ion instructions shall describe the following, as applicable:

flushing method

ing and verification method

 loading and verification method

fluid conductivity limits (water based dielectric fluid only)
fluid used (manufacturers name and number)

pr range of parts machined simultaneously

S:

e arguality plan for each EDM operation and part processed that inclu
applicable:

sted in
nal

les the

Airflow

S@"ea0T®

Dimensions to be checked

Method of control (i.e., fixture, electrode, machine program)
Method of inspection

Frequency of inspection

Visual examination to detect burrs

Visual comparison of surface finish

Metallurgical checks and frequency
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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.

5.3 Gages:

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

6. ANCILLARY PROCESSES:

6.1 Part Cleaning:
6.1.1 Part cleaning shall be performed on processed parts either in-house or byan outsig¢e source.
6.1.1.1 If conductgd in-house, one of the following shall apply:
a. NADCAP accredited to SAE AS7108, proceed to Paragraph 6.2
b. Not acg¢redited to SAE AS7108, only de-ionized or tap water used, proceed to
Paragraph 6.2
c. Not acgredited to SAE AS7108, cleaning solutions‘used, Paragraphs 6.1.2 thfough 6.1.10
shall b¢ addressed
6.1.1.2 If conductgd by an outside source, proceed to®aragraph 6.2.
6.1.2 Workstation |nstructions shall be available at-the cleaning workstation.
6.1.3 If required, workstation instructions shall be approved in accordance with customer|requirements.
6.1.4 If required, cleaning solutions shall'be approved by the purchaser.

6.1.5 The following controls shall be calibrated, if applicable:

a. Temperature gagé
b. Timer

6.1.6 The cleaning tank agitator shall be functioning, if applicable.

6.1.7 The maximum tank time shall be posted or listed in the workstation instructions, if applicable.
6.1.8 The rinse tank cleanliness and check interval shall be defined, if applicable.
6.1.9 There shall be a solution concentration testing and makeup procedure, if applicable.

6.1.10 The cleaning operator shall receive required supplier training.
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6.2 Airflow:

6.2.1

6.2.1.1

6.2.1.2

6.2.2

6.2.3

6.2.4

6.2.5

6.2.6

6.2.7

6.2.8

6.2.9

Airflow inspection shall be conducted by an approved source, either in-house or by an outside
source, as required by the customer.

If conducted in-house, Paragraphs 6.2.2 through 6.2.10 shall be addressed.

If conducted by an outside source, proceed to Paragraph 7.

Workstation

instructions shall be available at the airflow workstation.

Workstation instructions shall be approved in accordance with customer requirements.

The airflow thand shall be calibrated.

A working m

The airflow gtand/system shall be corrected to the customers requireddbarometric p

humidity con

All fixtures, n
be the same

The parts sh

A procedure

6.2.10 The airflow g

7. LABORATORY

7.1

7.11

7.1.2

Inspection:

There shall 4
and/or relate

The sampleq

a. Machine

Aster part shall be used per customer requirements.

ditions, if applicable.

items used at the workstation.

bl be clean and free of dirt and contamination prior to airflow.
shall be in place to check for leaks.

perator shall receive required’supplier training.

ANALYSIS:

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

used to'demonstration conformance shall meet the following:

| 'uSing the same EDM process parameters used in production

ressure and

nanufacturing aids, gaskets, and seals identified’inthe workstation instructions shall

notes

b. Same material and heat treat condition as production parts, if applicable

7.2 Periodic Metallurgical Evaluation:

7.21

7.2.2

Periodic testing shall be performed to verify compliance to the customer’s metallurgical
requirements, if required.

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.


https://saenorm.com/api/?name=a5b6b084eb0bc88b45e39e703babcc3c


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


