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Standards 101 Aero Version-
Exploring the World of Aerospace and 
Defense Fastener Standards

Created for:
Industrial Fastener Institute
Member Only Training- Release 2.1 2026
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For further technical 
information and assistance 
contact techinfo@indfast.org

Part 1: Introduction- What Would the 
World Look Like Without Standards?
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What are common examples of 
standardization?

• Language

• Currency

• DNA (Genetic code)

• Measurement units and systems

• Industrial Standards
• Threads

• Beta versus VHS

• Operating systems 

• Cell phone formats
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What do standards provide?

• Order

• Instruction

• Commonality

• Consistency
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What do aerospace fastener standards 
provide to customers?

• A system where they know what they are purchasing

• A system where they can order parts from multiple suppliers 
with confidence that they are going to receive the same part

• A system where multiple customers can purchase the same 
part without having to invest in new design activities
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History of Standardization
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History of Fastener Standardization

• Fastener are known to exist in 
antiquity
• Ancient Egypt
• Ancient Assyria

• Screws and nails became 
commonplace in the Middle Ages
• Clocks
• Armor
• Weapons

• All fasteners are handmade by 
craftsmen
• Unique
• No interchangeability
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Example of Middle Ages Fasteners

History of Fastener Standardization-
Joseph Whitworth

• Early 1800’s railroad development 
gathering steam

• Steam engines had many 
fasteners but lack of commonality 
between manufacturers plagued 
the industry and caused problems 
every time a screw needed 
replacement
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• 1840 Sir Joseph Whitworth surveyed screw and bolt manufacturers
• Discovered product was generally interchangeable from the same 

manufacturer
• Discovered that product was NOT interchangeable between 

manufacturers

• 1841 Presented his paper “ A Uniform System of Screw Threads” to Great 
Britain’s Institution of Civil Engineers creating the first standardized 
thread
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History of Fastener Standardization-
Joseph Whitworth

• Whitworth Thread
• 55° thread profile

• Radius at top and bottom equal to 1/6 of the thread depth
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History of Fastener Standardization-
William Sellers

• 1864-William Sellers proposes an American Standard
• 60° thread profile

• Flat top and bottom

• 1/8 pitch truncation of top  and bottom
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Adopted in US about 
1868 as the National 
Standard

Adopted in Europe in 
1898
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War Time Dilemma

• Lack of interchangeability arose 
between Allies in WWI
• US- Sellers Thread

• Britain- Whitworth Thread

• Field repairs were exceptionally 
problematic
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• 1918- National Screw Thread Commission to address thread 
standardization issues. Disbanded before reaching any international 
agreements

• Outbreak of WWII raised the lack of a unified international standard to 
even greater levels than in WWI

• US providing much of Britain’s war machine
• Eventually adopted “American War Standard for Screw Threads of 

Truncated Whitworth Form”

Unification After WWII

• 1945- Agreement made to use 60° thread and most of the sizes and 
pitches of the Sellers Coarse and Fine Series

• 1948- Declaration of Accord with Respect to the Unification of Screw 
Threads
• Combined best features of Whitworth and Sellers
• Added radius in roots for highly stressed applications
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Result was the Unified Thread Series 
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Metric Standards

• Work on metric thread standards began in 
1948

• In 1964 ISO reached agreement on ISO Inch 
and ISO Metric threads. 
• ISO Inch was same as Unified and eventually 

dropped

• In 1980s US standards organizations starting 
creating US metric standards
• Many of these were near equivalents to an ISO 

Standard

• In the last 7 or 8 years the primary US fastener 
standards organizations have been 
withdrawing their metric fastener standards in 
favor of ISO standards
• Where no ISO equivalent exists, they have been 

maintaining these standards
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Aerospace Standards

• 18th and 19th Centuries- US and French armies were 
early adopters and advocates of interchangeability 
and standardization

• 1918 Congress passed a law establishing the 
“National Screw Thread Commission”

• By WWII Allied nations were standardizing and 
cataloging parts
• US AN Standards (Army-Navy Standards)
• British DEF-STAN Standards (British Defense 

Standards)

• NASC began developing Standards in 1941

• 1994 “Perry Memorandum” encouraged 
“deregulation” of Military Standards and many of 
these were canceled and transferred to other 
organizations like NASC and SAE.
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Part 2 - Fastener Standards
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What are Fastener Standards?

• Fastener standards are 
documents created by an 
organization that contain 
information regarding:
• Dimensional characteristics
• Mechanical properties
• Materials to use
• Testing to conduct
• Other specified information
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• Standards provide a consistent  framework to 
gauge product and/or performance against.
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What is a Consensus Standard?

• Consensus Standard - A standard that has been 
developed by a Consensus Standard Organization 
utilizing a process that seeks to gain the input and 
consensus of a variety of independent industry experts 
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What is a Non-Consensus Standard?

• Non-Consensus Standard (Company 
Standard/Proprietary Standard)- A standard developed 
for a more limited use, like a specific company or its 
suppliers, that is NOT governed by a Consensus 
Standards Organization and does not utilize a 
consensus development process.
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Why is a Consensus Standard Better?

• Created by diverse group 
of experts

• Process to achieve 
consensus

• Bound by strict By-Laws 
that dictate rigid balloting 
procedures 

• Can lead the way
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5 Primary Types of Fastener Standards

• Product Standards

• Material Standards

• Testing Standards

• Procurement Standards

• System Standards
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Terminology

• Product (Dimensional) Standard: A standard that has been 
developed to describe all that is needed to know about a product.

• In US:

• Aerospace: NAS, NASM, NA, NAM, AN, MS, AS, AMS

• Industrial: ASME
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Terminology

• Material Standard: A standard that clearly defines the properties 
and desired performance criteria of specific materials

• In US:

• Aerospace: SAE AMS Standards

• Industrial: ASTM, SAE, ISO
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Terminology

• Test Standard: A sub-set of a process standard that specifically 
defines how to perform and interpret a specific test.

• Aerospace: NASM1312 Family (31 Parts)

• Industrial: ASTM F606, SAE ISO898
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Terminology

• Procurement Standard: A standard, utilized primarily in aerospace 
and military, which defines additional requirements intended in the 
procurement of products to a Product Standard
• Aerospace: NAS4002
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Terminology

• System Standard: A standard 
that describes the requirement 
of an entire system, such as a 
Quality Management System

• Aerospace: AS9100, 
AS9120

• Industrial: ISO9001, IATF 
16949
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US Fastener Consensus Standards 
Organizations (CSO)

• Aerospace:

• AIA NASC (National Aerospace Standards 
Committee)

• SAE International

• Industrial:

• American Society of Mechanical Engineers (ASME) 

• American Society for Testing and Materials (ASTM) 

• The Society of Automotive Engineers (SAE) 

• Industrial Fasteners Institute (IFI) 

• Research Council on Structural Connections (RCSC) 
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AIA NASC 

• AIA NASC: 

• Items Covered:
• NAS Parts (Mainly airframe fasteners and components)
• Safety management Systems
• Nondestructive Test Personnel Certification
• Hazardous Materials Management
• Foreign Object Debris (FOD) Prevention
• Cutting Tools
• Airport Operations
• Trade Compliance Standards

• Fastener TC is NASC
• Main Committee
• Steering Committee
• Task Groups

• Oversight Committee 
• Oversees the process
• Makes sure standards are released within Guidelines

• Serves as Secretariat for ISO TC 20 (Aircraft and Space 
Vehicles)
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ASME Fastener Related Committees

• B18- Fasteners
• SC1- Solid Rivets
• SC2- Externally Driven Fasteners
• SC3- Socket Head, Cap, and Set Screws
• SC4- US TAG to ISO/TC2 International 

Liaison
• SC6- Recessed Head Screws
• SC7- Tubular and Split Rivets
• SC8- Machine Pins
• SC12- Glossary of Terms
• SC13- SEMS
• SC16- Nuts
• SC18- Inspection and Quality Assurance for 

Fasteners
• SC20- Self Locking Screws
• SC24- Industry/Government Liaison
• SC27- Retaining Rings and Retaining Clips
• SC29- Threaded Inserts
• SC30- Blind Fasteners
• SC31- Studs, Lifting Eyes, and Bent Bolts

• B1- Screw Threads
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ASTM Fastener Related Committees

• ASTM Example
• Technical Committees

• ~160 Different TCs
• ~12000 Standards
• ~31000 Volunteers

• Fastener TC is F16
• Main Committee
• Multiple Sub-Committees
• Task Groups

• Committee on Standards
• Oversees the process
• Makes sure standards are released to 

ASTM By-Laws
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ASTM Fastener Related Committees

• F16- Fasteners
• F16.01 Test Methods

F16.02 Steel Bolts, Nuts, Rivets and Washers
F16.03 Coatings on Fasteners
F16.04 Nonferrous Fasteners
F16.05 Driven and Other Fasteners
F16.90 Executive
F16.91 Editorial
F16.93 Quality Assurance Provisions for Fasteners
F16.95 Long Range Planning
F16.96 Bolting Technology
F16.97 Coordination with North American TAGs to ISO TC 2 
on Fasteners

• AO1- Steel, Stainless Steel, and Related Alloys
• B08- Metallic and Inorganic Coatings
• E07- Non-Destructive Testing
• E28- Mechanical Testing
• F07- Aerospace and Aircraft
• G01- Corrosion of Metals
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ASTM Fastener Related Committees

• F07- Aerospace and Aircraft
• F07.04  Hydrogen Embrittlement

• F07.07  Qualification Testing of Aircraft Cleaning 
Materials 

• F07.08  Transparent Enclosure and Materials

• F07.90  Executive
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SAE Fastener Related Committees

• SAE Fastener Committee

• SAE Ship Systems Committee

• Aerospace Materials Division is responsible for 
AMS (Aerospace Material Specifications)
• Metals Group
• Non-Destructive Testing Group
• Non-metals Group
• SAE E-25 (Engine and Accessories)
• SAE G-3 (Fluid System Components)

• National Aerospace and Defense Contractors 
Accreditation Program (NADCAP)
• AS7113- NADCAP Requirements for Fastener 

Manufacturing
• Special Processes (Heat Treat, Plating, NDT…)

• Performance Review Institute (PRI)
• Established to accredit companies to NADCAP 

certifications
• Founded in 1990 by SAE
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Other Fastener Related Committees

• Industrial Fasteners Institute
• IFI Standards
• Inch Fastener Standards Book

• Research Council on Structural 
Connections (RCSC)
• Specification for Structural Joints 

Using High Strength Bolts

• National Association of Corrosion 
Engineers (NACE)
• NACE02107
• NACE 11164
• NACE MR0175

• American Petroleum Institute
• API 6A
• API 20E
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The Most Common International Fastener 
Consensus Standards Organizations (CSO)

• International Organization for 
Standardization (ISO)

• Deutsches Institut fuer Normung 
eV. (DIN)

• Japanese Industrial Standards 
(JIS)
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Non-Consensus Standards

• Non-Consensus Standards
• Any fastener user can write a standard

• Some non-consensus standards are broadly accepted by many 
users- even outside the generators immediate sphere of 
influence

• Common standards utilized outside the generators 
immediate sphere of influence
• MIL Standards (MS and AN variants)

• FED and other government standards 

• Boeing

C
op

yr
ig

ht
 2

0
2

6
-N

N
i T

ra
in

in
g 

an
d 

C
on

su
lti

ng

41

MIL Standards

DescriptionTypeAcronym
Provides standard procedural, technical, engineering, or 
design information about materials, processes, practices, or
methods. Example: MIL-HDBK-57 Fastener Manufacturer’s 
Insignia

Defense HandbookMIL-HDBK

Describes the essential technical requirements for military 
unique material or substantially modified commercial items. 
Example: MS35307 Hex Cap Screws

Defense 
Specification

MIL- SPEC

Establishes uniform engineering and technical requirements 
for military-unique or substantially modified commercial 
processes, procedures, practices and methods. Example: MIL-
STD-1515 Fastener Systems for Aerospace Applications

Defense StandardMIL-STD

Provides requirements and criteria for verifying and meeting 
compliance without stating the methods for achieving such 
results. Example: MIL-PRF-5038J Tests for Protective 
Equipment (Including Hook and Loop fastener performance)

Performance 
Specification

MIL-PRF

States specific deign requirements, such as materials to be 
used, how the requirement is to be achieved, or how an item 
is to be fabricated. Example: MIL-DTL-1222 Studs, Bolts, 
Screws, and Nuts for Applications Where a High Degree of 
Reliability is Required

Detail SpecificationMIL-DTL
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Who uses the different standards?

• Loaded question
• Anyone can use them

• Different interests and market 
segments tend to gravitate to 
specific standards

• Some of the standards are targeted 
to specific users or market segments
• Ex. AMS or NAS Specs for 

aerospace

• Ex. MS or AN Specs for defense 
contractors

• Ex. RCSC for iron workers

• Ex. API for subsea oil and gas
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Who uses the different standards?

• Aerospace
• NA, NAM, NAS, NASM

• AN and MS

• AMS

• AS

• NADCAP

• Construction/Structural 
Bolting
• ASME

• ASTM

• RCSC
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Who uses the different standards?

• Industrial and Industrial 
Distribution
• ASME
• ASTM
• ISO
• GM, Ford, FCA
• MIL

• Automotive
• GM, Ford, FCA
• Toyota, Nissan, Honda, et al.
• Bosch
• Most refer to ISO
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Who uses the different standards?

• Defense Supply
• AN and MS
• NA,NAM, NAS, NASM
• AMS
• ASTM
• ASME
• SAE
• NADCAP

• Oil and Gas
• ASTM
• NACE
• API
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Part 3: How Consensus Standard 
Process Works
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How Consensus Works- An Exercise

1. The first 10 minutes you will conduct this exercise on your 
own. Consider why you are ranking the items where you 
are on your list.

2. Now break up into groups of 5 or 6.Take 15 minutes, as a 
group, to re-rank the items. This time, however, the entire 
group MUST agree to the ranking order. Determine a way 
to verify that each member of the group agrees to the 
ranking order. You CANNOT move on until everyone 
agrees.

3. Review the answers and see which group is most likely to 
survive this ordeal.  

C
op

yr
ig

ht
 2

0
2

6
-N

N
i T

ra
in

in
g 

an
d 

C
on

su
lti

ng

48

47

48



2/1/2026

22

C
op

yr
ig

ht
 2

0
2

6
-N

N
i T

ra
in

in
g 

an
d 

C
on

su
lti

ng

49

C
op

yr
ig

ht
 2

0
2

6
-N

N
i T

ra
in

in
g 

an
d 

C
on

su
lti

ng

50

49

50



2/1/2026

23

C
op

yr
ig

ht
 2

0
2

6
-N

N
i T

ra
in

in
g 

an
d 

C
on

su
lti

ng

51

C
op

yr
ig

ht
 2

0
2

6
-N

N
i T

ra
in

in
g 

an
d 

C
on

su
lti

ng

52

51

52



2/1/2026

24

Beginning of a Standard- SAE Example
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Beginning of a Standard- SAE Example

• Aerospace Material Systems Group is broken into (4) 
Technical Areas:

• Metals and related processes (Metals Committees)

• Non-metals and related processes (Non-Metals Committees)

• Non Destructive Testing

• Additive Manufacturing
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Beginning of a Standard- SAE Example

• Each Technical Area has one or more Technical Committees:

• Metals and related processes (Metals Committees)
• B- Finishes, Processes, and Fluids
• D- Nonferrous Alloys
• E – Carbon and Low Alloy Steels
• F – Corrosion and Heat Resistant Alloys
• G – Titanium, Beryllium, and Refractory Materials

• Non-metals and related processes (Non-Metals Committees)
• CACRC-ATA/IATA/SAE Commercial Aircraft Composite Repair Committee
• CE – Elastomers
• G-8 – Organic Coatings
• G-9 – Aerospace Sealing
• J – Aircraft Maintenance Chemicals and Materials
• M – Aerospace Greases
• P – Polymeric and Composite Materials
• P-17 – Polymer Matrix Composites

• Non Destructive Testing
• K – Nondestructive methods and processes

• Additive Manufacturing
• Additive Manufacturing Committee (AMS-AM)
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Beginning of a Standard- SAE Example

• Starts with a “Need”
• Brought to the TC (F) by an 

interested party(s)

• Does not need to be a 
Committee Member 
(although this helps)

• Common Actions Brought to 
a TC
• New Standard

• Revision of an existing 
standard

• 5 Year Review
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Example Agenda

Let’s Use A286 as an Example- Currently AMS 5731, 5732, and 5733
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Beginning of a Standard- SAE Example

• Committee Chair
• Either places the item on the agenda prior to a meeting, or,

• Issue gets raised from the “floor” during New Business

• Committee Chair leads discussion 
• May call for a straw poll or vote to take up a new work item

• Committee may be unanimous in interest and work item is taken up

• Work Item
• Number assigned

• Task Group is chosen (if applicable), and Leader assigned 
(Voluntarily)
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Let’s Use A286 as an Example- Currently AMS 5731, 5732, and 5733

Beginning of a Standard- SAE Example

• Task Group
• Normally 3-6 individuals

• Does the hard work

• Usually between TC Meetings

• Develops a draft standard 

• Draft Standard
• Discussed in Task Group

• Advances to Ballot, or,

• Back for more work
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Beginning of a Standard- SAE Example

• Technical Committee
• Voting Members

• Member-User

• Member- Producer

• Member – General Interest

• Non-Voting Members

• Balance of Committee

• Technical Committee Ballot- Vote
• Approve – With or without comments

• Disapprove – MUST present a technical argument for 
disapproval

• Waive – With or without comments
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Beginning of a Standard- SAE Example

• Technical Committee Ballot
• Ballot sent to TC members for vote when TG feels it is ready
• If NO Disapprovals received- released from committee
• If Disapprovals are received – TC and/or Task Group must work 

to resolve all Disapprovals
• Find persuasive, change, and re-ballot
• Get voter to withdraw 
• Find “nonpersuasive” 

• Aerospace Council
• Ballots are reviewed and voted on by Aerospace Council 
• Normally to assure that all procedural requirements were 

upheld
• If favorable ruling, Document goes to Publication
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What happens when a negative vote is 
cast?

• Every organization has slightly different 
policies
• This is what the system was designed for
• Goal is to achieve consensus

• A negative vote should be cast:
• When there is a significant technical 

problem with the standard
• When it is clear that the document isn’t 

ready yet

• A negative vote should not be cast:
• Because of personal feelings toward 

someone on the task group
• For simple editorial fixes
• Without a logical explanation and 

solution to address the negative concern
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Beginning of a Standard- NAS Example

• National Aerospace Standards Committee (Division of AIA)
• Member (OEM, Big Companies, and Very Interested 

Companies) [Voting Rights]
• Associate Members (Suppliers) [Voting Rights]
• Technical Advisors (Interested Parties) [Comments but no 

Voting Rights]
• AFSAC (Aerospace Fastener Standards Advisory Committee) 

(Group of Technical Advisors) [Single Proxy Vote to the Group]

• Standards 
• NAS
• NASM (Former MS Standards)
• NA (Metric)
• NAM (Former MS Standards- Metric)
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Beginning of a Standard- NAS Example

• Action is requested on a project
• May be initiated by a member
• May be initiated by an outside request to the committee or to a member

• Action request is reviewed by 5 member Steering Committee
• Determines if a Work Item should move forward
• Grants a project number for approved Work Items

• Technical Committee
• Assigns work items granted by Steering Committee
• Works through technical issues and ballot replies on open work items

• Work Items
• Assigned to a Project Leader
• Project Leader may work on it solo or form a Task Group
• Red-line version of the standard is produced
• Work Item goes to Ballot

• Agree
• Disagree
• Waive
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Beginning of a Standard- NAS Example

• Ballots
• Project Leader/Task Group has to resolve ALL comments

• Often Work Items go through several iterations

• If a negative CANNOT be resolved, it gets elevated to the 
Steering Committee for arbitration

• Once everything is resolved, the document is released from the 
TC

• Oversight Committee
• Reviews and approves all documents released from TC before 

they are published
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Part 4: Finding the Standard You 
Want
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Finding the Right Standard
C
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• Often directly on print or purchasing 
information

• Use readily available references such 
as:
• Indexes in print and electronic 

volumes of standards
• IFI Fastener Standards (ASTM, 

SAE,IFI, and ASME Only)
• ASSIST Quicksearch

• Other Methods
• Internet 
• IHS

When you don’t know the standard number your 
search may require patience and creativity.
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Finding MIL Standards

• You can visit the following websites to get comprehensive 
and free access to all MIL standards:
• https://assist.dla.mil

• quicksearch.dla.mil
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Part 5: Using Product Standards- NAS 
Example C
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Part/Standard 
Number

NAS Standards 
do NOT have any 
scope, but the 
Title clearly 
describes the 
part to be 
covered in the 
standard

Aerospace Standards call out Procurement 
Specification or documents that specify testing, 
special processes, packaging requirements, 
etc… In this case, the Procurement 
Specification is given in the Notes.

Format of a NAS Standard
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Material Information-
Normally refers to AMS 
Specifications or 
Unified Numbering 
System (UNS)

Plating/Finish Information-
Note Letter Codes are used to 
distinguish the different 
variations in the part 
description known as the 
“Dash Number”

Format of a NAS Standard
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Guidance on how to 
designate or interpret the 
part number with the right 
dash codes.

Procurement Specification-
Normally these are located in
the lower left corner on the 
first page.

Format of a NAS Standard

NAS Part Numbering and Size

• NAS Standards relate Part Number and Size in one of two 
ways:

• Method 1:
• A single NAS part number provides guidance on multiple sizes 

in the same document. It does this using one or more “Dash 
Numbers” to distinguish the appropriate size combination.

• Method 2:
• A single NAS part number represents only one primary size. For 

example, a 1/4-28 screw has a uniquely different part number 
than the next size up, 5/16- 24. There may, however, still exist 
“Dash Numbers” to designate different length variations. In 
parts utilizing this method, normally the Part Number on the 
print displays a range of numbers, for example: NAS 8602-
8616

C
op

yr
ig

ht
 2

0
2

6
-N

N
i T

ra
in

in
g 

an
d 

C
on

su
lti

ng

72

71

72



2/1/2026

34

NAS Part Numbering and Size

• Size References
• Sizes may be given in fractions, i.e. ¼-28, or,

• Decimal equivalents, i.e. .2500-28

• Dash Numbers
• May be used to give the thread size and pitch

• May be used to give the threaded length

• May be used to give options for material, recess type, locking 
features, holes, or other geometric configurations
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NAS Part Numbering and Size- Method 1
C

op
yr

ig
ht

 2
0

2
6

-N
N

i T
ra

in
in

g 
an

d 
C

on
su

lti
ng

74
One Part # and multiple Dash Numbers for different 

thread sizes and pitch combinations
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NAS Part Numbering and Size- Method 2
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One Part # for thread size and pitch combination

NAS Part Numbering and Size-Diameter
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Decimal Equivalents

Fractional 
Values* 

*Fractions will be removed at the end of the next revision cycle.

75

76



2/1/2026

36

NAS Part Numbering and Size-Dash 
Numbers
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The Standard provides a “map” 
which supplies how the Dash 
Numbers develop the part 
number.

NAS Part Numbering and Size-Dash 
Numbers

C
op

yr
ig

ht
 2

0
2

6
-N

N
i T

ra
in

in
g 

an
d 

C
on

su
lti

ng

78

First Dash # gives the material-
codes found on pg. 2

Second Dash number gives the 
thread diameter

Ex: NAS 1189-08 = #8-32 
thread with alloy steel

Ex: NAS 1189-E-4 = .2500-28 
thread of CRES material

Dash Codes for Materials
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NAS Part Numbering and Size-Dash 
Numbers
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Third Dash # gives the Recess 
Type-codes found on pg. 2

Fourth dash number gives the 
length (# x .0625) – Codes 
found on pg. 4

Ex: NAS 1189-08-T-8 = #8-32 
thread with alloy steel, Offset 
Cruciform and ½” long

Ex: NAS 1189-E-4-T-24 =.2500-
28 thread of CRES material, 
Offset Cruciform and 1.5” long

Dash Codes for Recess Choices

Part 6: Using Material Standards-
AMS Example C
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Format of an AMS Standard
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Scope: This is important 
because it tells what the 
standard covers and 
often what it does not.

Definition of the types 
and classes- in this case 
tells thickness and type 
of plating 

Other documents 
referenced in this 
standard

Format of an AMS Standard
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Body of Document: 
Section 3 tells of the 
requirements
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Format of an AMS Standard
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Body of Document: 
Section 4 tells of the 
quality requirements-
including testing and 
sampling requirements

Part 7: Using Procurement 
Standards – NASM Example
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Procurement Standards

• Go with the Product Standard 

• Provide Guidance on additional 
requirements including:
• Sampling Plans
• Testing
• Required processes
• Packaging Requirements
• Inspection

• Exceptions may be taken to the 
Procurement Standard on the Product 
Standard

• Purchasing Documents (PO) trumps all 
else, including the Procurement Standard
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Procurement Standard- Example 
NAS4002
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Procurement Standard- Example 
NAS4002
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• Specifies material options per AMS 
specification

• Specifies allowable test methods
• Specifies verification with each heat lot

Sampling of Requirements

Procurement Standard- Example 
NAS4002
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• Specifies rolling after heat treatment
• Specifies thread runout condition and 

allowable thread laps
• Specifies acceptance per .65% AQL

Sampling of Requirements
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Procurement Standard- Example 
NAS4002
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Explanation of Requirements

• 100% inspection by human eye/touch = costly/inefficient and 
ineffective

• Automatic screening/sorting methods are becoming the norm

Procurement Standard- Example 
NAS4002
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Explanation of Requirements

• AQL = Acceptable Quality Level- An inferential statistical method employed 
to test a smaller sampling of a larger population of parts

• Traditional sampling method for Aerospace product
• Acceptance limits assessed by feature functional criticality: ‘Critical’, ‘Major 

A’, ‘Major B’, ‘Minor A’, ‘Minor B’ 
• Large sample sizes, certain amount of defects allowable
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Procurement Standard- Example 
NAS4002
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Explanation of Requirements

• C=0: In inferential statistical method where one Accepts at 0 
(zero) defects and rejects at 1 (one) defect

• Defect detected = 100% sort or scrap lot

• Premise for above: Process is under Statistical Control

• Sample size is smaller than for AQL method for same statistical 
significance

• This philosophy is replacing traditional AQL methods

Procurement Standard- Example 
NAS4002
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• Specifies fillet rolling after heat treatment 
on sizes above .1900 diameter  (except 
threaded to the head fasteners) 

• Specifies allowable distortion limits
• Specifies measurement technique

Sampling of Requirements
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Procurement Standard- Example 
NAS4002
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Explanation of Requirements

Procurement Standard- Example 
NAS4002
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Explanation of Requirements
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Procurement Standard- Example 
NAS4002
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• Specifies requirement for Fatigue Test 

Sampling of Requirements

Procurement Standard- Example 
NAS4002- Explanation of Requirements
• Progressive Failure

• Repetitive or fluctuating stress 
application

• May take many cycles prior to 
failure

• Failure may occur at stresses 
lower than tensile strength

• Occurs without any plastic 
deformation (i.e. without notice)

• Stages of Failure

• Initiation

• Crack Propagation

• Fast Failure
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Image source: www.theautolounge.net
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Procurement Standard- Example 
NAS4002- Explanation of Requirements
• Initiation

• Normally initiates at surface-site 
of maximum stress

• Site of a flaw

• Thread lap

• Crack

• Fold

• Inclusion

• Site of a stress riser

• Sharp filet

• Hole

• Notch
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Procurement Standard- Example 
NAS4002- Explanation of Requirements

• Crack Propagation
• Stage 1

• Crack propagates along slip 
planes 

• Normally featureless surface

• Stage 2
• Crack propagates in 

direction perpendicular to 
maximum tensile stress

• Shows up on surface as 
fatigue striations

• Fast Failure
• When crack reaches 

sufficient length that 
remaining cross section 
cannot support applied load
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Procurement Standard- Example 
NAS4002- Explanation of Requirements
• High Cycle (low strain) Fatigue

• Cyclic rate is very high (meaning 
many load cycles per unit of 
time)

• Amplitude is low and totally 
elastic (meaning that the strain 
or displacement of the part as a 
result of the applied stress is 
very low)

• Characteristic of most servo-
hydraulic fatigue test frames 
used for fatigue testing (apply 
many cycles in a short period of 
time)
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This is the Fatigue test 
called out in NASM 

1312-11

Procurement Standard- Example 
NAS4002- Explanation of Requirements

• Change Bolt-Joint Spring 
Rate
• Increase joint hardness
• Reduce bolt shank dia.
• Increase bolt length
• Replace large bolts with 

more smaller bolts

• Reduce tensile stress 
concentration
• Roll threads hard
• Add a radiused root thread 

(MJ or UNJ) 
• Control squareness and 

concentricity
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Procurement Standard- Example 
NAS4002- Explanation of Requirements

• Reduce tensile Stress 
Concentration (cont.)
• Increase fillet radii
• Roll underhead fillet radius
• Control shot peen surface
• Eliminate surface finishes 

that are in tension, i.e.
electroless nickel

• Material and Process
• Use fine grain, alloy steels
• Magnaflux or dye penetrant 

parts for cracks
• Meet surface discontinuity 

standards
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Procurement Standard- Example 
NAS4002
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• Specifies that no cracks are permitted
• Specifies verification via NDT- Magnetic 

particle Inspection
• Specifies sampling and AQL of .15% , 

increasing to 100% if indications are 
found that exceed limits

Sampling of Requirements
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Procurement Standard- Example 
NAS4002
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Explanation of Requirements

Procurement Standard- Example 
NAS4002
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Explanation of Requirements
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Procurement Standard- Example 
NAS4002
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• Specifies that package must prevent any 
damage during handling and 
transportation

Sampling of Requirements

Procurement Standard- Example 
NAS4002
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• Specifies required inspection 
report and inspection 
classification of each 
characteristic

Sampling of Requirements
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Part 8: Aerospace and Defense 
Specific Certifications and 

Accreditations
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GIFWG

• GIFWG: Government Industry Fastener Working Group
• Work group that allows Industry and Defense Department to 

work together on improving and maintaining MIL standards

• Meets in conjunction with NASC

• Chaired by DLA and NAVAIR
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QSLD / QSLM

• Qualified Suppliers List – Distributors

• Qualified Suppliers List –
Manufacturers

• Required for any business that wishes 
to sell to US Govt. or an entity that 
sells to the US Govt.  (In other words, 
a distributor supplying US Govt. 
contracts likely will need to purchase 
product from a QSLM supplier.)

• Certifications are administered and 
maintained by DLA (Defense Logistics 
Agency) out of Philadelphia

• Fastener Categories: Class 2A/2B 
Threads and Class 3A/3B Threads
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CAGE Code and MIL-HDBK-57

• CAGE Code: Commercial and 
Government Entity
• Assigned by DoD/DLA
• Required to supply to US 

Government and Military 
Agencies

• CAGE Codes assigned by 
location (i.e. more than 1 
CAGE per supplier is possible)

• 5 Digit Alpha Numeric

• MIL-HDBK-57
• Listing that includes all 

Manufacturer's ID plus Cage 
Code
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Example Page from MIL-HDBK-57

109

110



2/1/2026

53

Qualifications

• Qualification:
• Documentation completed by the manufacturer the FIRST time 

a part is produced

• Includes verification of dimensions and tests to demonstrate 
the manufacturer is capable of producing the part (similar to
PPAP process used in automotive)

• May be self-certified or require a 3rd party witness

• Qualification test report must be on file and available for review

• Requalification is required…
• When a significant process change occurs

• If the location changes

• Part has not been manufactured in the last 18 months
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Qualification Versus Acceptance

Qualification is usually more stringent than everyday 
acceptance requirements.
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QUALIFICATION (first time produced)

NASM25027 [13 tests, 168 h SE]

ACCEPTANCE (each subsequent 
production lot)

NASM25027 [8 tests, 23h SE]
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QMS Philosophy
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All modern Quality Management Systems (QMS) 
fundamentally approach “quality” as a system or 
approach that should be embraced as part of the 
company culture.

• Universally these systems promote:

• Involvement by all employees, but particularly by 
top management

• That quality cannot be “inspected” in, but rather 
must be developed through robust processes

• Customer service

• Continual improvement

• Problem solving

• Statistical techniques

AS9100D
• A QMS developed exclusively for the aerospace industry

• Uses ISO9001 as its foundation
• This means that AS9100 adapts the process control philosophy of 

ISO
• This means that all of the requirements of ISO9001 are built into 

AS9100

• AS9100 is meant to be adaptable to many different types of 
companies in the supply chain

• AS9120 was developed for distributors that do no rework or part 
modification

• When AS9100 went to its C revision it adopted an auditing practice 
more similar to the automotive standard TS16949 than previous 
revisions. In its D revision it mirrors the structure of ISO 9001
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AS9100D

• AS9100 is developed 
and maintained by 
International 
Aerospace Quality 
Group

• AS9100- Americas

• EN9100- Europe

• JIS Q9100 – Japan 
and Asia
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MMPDS

• MMPDS: Metallic Materials 
Properties Development and 
Standardization

• Source for metallic materials and 
fastener systems allowed by FAA, 
DoD, and NASA

• Replaced MIL-HDBK-5

• Custodian is Battelle Memorial 
Institute
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NADCAP 
• NADCAP (National Aerospace and Defense Contractors Accreditation 

Program) is an industry cooperative accreditation program

• Established by SAE in 1990 is administered by PRI (Performance 
Review Institute)

• They audit and accredit QMS, Special Processes, and Products

• There was a Fastener Product/Manufacturing NADCAP accreditation, 
but this never seemed to catch on

• Other Fastener related accreditations are Coatings, Heat Treatment, 
NDT, Testing and Dimensional Inspection, and QMS.
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NADCAP 

• NADCAP Task Groups Include:
• Aerospace Quality Systems (AQS)

• Aero Structure Assembly (ASA)

• Chemical Processing (CP)

• Coatings (CT)

• Composites (COMP)

• Conventional Machining as a Special Process (CMSP)

• Fluid Distribution Systems (FLU)

• Heat Treating (HT)

• Materials Testing Laboratories (MTL)

• Measurement & Inspection (M&I)

• Metallic Materials Manufacturing (MMM)

• Nonconventional Machining and Surface Enhancement (NMSE)

• Nondestructive Testing (NDT)

• Welding (WLD)
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DFARS - Specialty Metals

• This is a Defense Federal Acquisition Regulation Supplement

• The part that is relevant to fasteners  is in regards to the Berry 
Amendment (10USC 2533b) regarding preference for domestically 
produced product

• The DFAR regulation 48CFR 252.227-7009 originally stipulated that 
all Specialty Metals were subject to the Berry Amendment.

• This meant that many alloy steels and specialty metals used by the 
fastener industry had to have their melt source in the US or one of 
several approved NATO Qualifying Countries

• Some relief has been given and suppliers may choose to use 
exclusively DFARS compliant material or self certify that they employ a 
“market basket” approach, meaning that they purchase no less than 
50% of their annual material buy from US or Qualifying Country 
sources going across all of their commercial product.
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DFARS - Specialty Metals
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ITAR

• ITAR refers to International Traffic in Arms Regulations

• Formerly any part that was included on the US 
Munitions List might be controlled under ITAR. This 
meant that there were requirements regarding export 
restrictions and information regarding these products 
could only be viewed by US citizens. This often placed a 
burden on organizations with ITAR requirements on 
how they managed employees, vendors, visitors etc. 

• As of October 2013, most fasteners have been 
excluded from the US Munitions List greatly reducing 
the burden on the fastener manufacturing supply chain
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FAA TSO C148

• TSO: Technical Standard 
Order

• TSO C148 is applicable to 
all in-house designed 
fasteners sold for use in 
commercial and private 
aircraft

• This TSO does not apply to 
Standard Fasteners
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Part 10: Helpful Tips
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Understanding the Standards

• Important Terms:
• “Shall” Indicates a requirement

• “Should” Indicates a 
recommendation

• “May” indicates a permission

• “Can” indicates a possibility or 
capability

• “Note”  indicates information 
intended to clarify or give 
guidance 
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Helpful Hints 

• If you are not sure whether it is the right standard
• Read the scope carefully (this will often tell what the standard 

encompasses and what it does not)
• Read the Title carefully- NAS Standards do not have a scope but 

their titles are full of detail
• Make sure all the pieces fit

• When obtaining the standard
• With the exception of the MIL standards, which are free, all other 

standards are copy written and must be purchased
• Do not bother trying to locate or trust a copy that has been posted 

online. If you need it, purchase it.
• Beware of the revision dates- standards, especially the commonly 

used ones, get revised often. If you need the latest revision make 
sure you know what that is and obtain it. In some cases individuals 
need older versions- if this is the case, make sure you obtain the 
right one
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Helpful Hints 

• When obtaining the standard
• Many companies keep up-to-date libraries of standards- be 

sure to check what your company has available before 
purchasing a new copy

• Keep standards on subscription, when possible. This will 
assure they are available and up-to-date. Many organizations 
have subscription models- a few include IFI and ASTM.

• When using a standard
• Read it all thoroughly and carefully- it is easy to miss small but 

important details
• Carefully read the requirements in the Procurement Standard
• Always read the footnotes
• Remember the Purchase Order supersedes the Procurement 

Standard
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