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

L8

Language
Currency

DNA (Genetic code)
Measurement units and systems
Industrial Standards
» Threads

» Beta versus VHS

* Operating systems
* Cell phone formats

What do standards provide?

Order
Instruction
Commonality

Consistency

10

Copyright 2026- NNi Training and Consulting

Copyright 2026- NNi Training and Consulting

—
=
o

—

2/1/2026



Uae

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

11

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

Copyright 2026- NNi Training and Consulting

* All fasteners are handmade by
craftsmen
* Unique
* No interchangeability

Example of Middle Ages Fasteners
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 History of Fastener Standardization-
Joseph Whitworth
* Early 1800'’s railroad development W T w
gathering steam P =
8
» Steam engines had many 2
fasteners but lack of commonality »
between manufacturers plagued §
the industry and caused problems =
every time a screw needed Y
replacement S
* 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
, , (14)
* 1841 Presented his paper “ A Uniform System of Screw Threads” to Great
Britain’s Institution of Civil Engineers creating the first standardized
thread
14
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Y- History of Fastener Standardization-

Joseph Whitworth

* Whitworth Thread
» 55°thread profile
* Radius at top and bottom equal to 1/6 of the thread depth

M6

H

/N 1HIe
Whitworth Threadform
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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
Flats, width = 1/8th the pitch 60" Adopted in US about
7“ 1868 as the National
Standard
Adopted in Europe in
1898
WILLIAM
SELLERS
USA 1864
16

Copyright 2026- NNi Training and Consulting

—
[
o1

—

Copyright 2026- NNi Training and Consulting

—
=
(o))

—

2/1/2026



2/1/2026

T

®

War Time Dilemma

* Lack of interchangeability arose
between Allies in WWI
» US- Sellers Thread
* Britain- Whitworth Thread |
7, )

* Field repairs were exceptionally
. M4 Tank, HQ Company, 37th Tank Battalion,
p ro b l ematic 4th Armored Division, Lorraine, September 1944

* 1918- National Screw Thread Commission to address thread
standardization issues. Disbanded before reaching any international
agreements

Copyright 2026- NNi Training and Consulting

* 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”
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% 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

60° 318
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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 IS0 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

Centimeters

Ry

10|2D 2|0 4/0 B|0

Millimeters

|
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Aerospace Standards

18t and 19 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.

20
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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

« Standards provide a consistent framework to
gauge product and/or performance against.

22
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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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ENGINEERING el Bpactie mticn Ghwas
STANDWRDS

Mechanical Properies and Material Reguirements far Extermnaity
Threaded Fasteners
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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

25
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5 Primary Types of Fastener Standards

AVA T Aas|
Product Standards S =1

Material Standards
Testing Standards
Procurement Standards
System Standards

26
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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

= s R

Machine Screws
and Machine
Screw Nuts

27

Terminology

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

° InUS:
Aerospace: SAE AMS Standards . e N .
Industrial: ASTM, SAE, 1SO —
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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

4 —
VA wmowsssmossace sranomo nra

Consulting
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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

Consulting
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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

AEROSPACE Asatoa™ [ vevo

STANDARD usued 15811
Roveed 201600
Spenecng AS0I0OC

Tectricaly squaatent wisngs
pulblatid 0 a GG sectors.

(R) Quakly Management Systerms - Roguirements for Avition, Space.
13 Defense Organzatans

RATIONALE

01.2015 In avamon,
indusiey rquirements, dalintions, anl AMes Neve B6s roVIEed i FOASNSS 10 B ISO 9001 revisions snd
stananosdr naacts.

FoREWORD
\ avistlon, apace, and defease orenisstions must peovide, and continually

To sssime customer satisfaction,
improve, safe and relsbie products end senices el moet or excead cusiomer and agplicable stasutory sed
mgutstory reqeivaments. The oaaiestan of the sty and e s Ghversity o rogrosal amd natiansl
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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)

32
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AIA NASC:

Items Covered:

Fastener TC is NASC

AIA NASC

NAS Parts (Mainly airframe fasteners and components)
Safety management Systems

Nondestructive Test Personnel Certification USTRIES
Hazardous Materials Management O
Foreign Object Debris (FOD) Prevention
Cutting Tools

Airport Operations

Trade Compliance Standards

Main Committee
Steering Committee
Task Groups NATIONAL AEROSPACE STANDARDS

Oversight Committee

Oversees the process
Makes sure standards are released within Guidelines

Serves as Secretariat for ISO TC 20 (Aircraft and Space
Vehicles)

33
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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

ASME

SETTING THE STANDARD

B1- Screw Threads

34
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ASTM Fastener Related Committees

ASTM Example

* Technical Committees
* ~160 Different TCs
» ~12000 Standards
* ~31000 Volunteers

* Fastener TCis F16 . . u_l I ’

* Main Committee
* Multiple Sub-Committees INTERNATIONAL

» Task Groups Standards Worldwide

Copyright 2026- NNi Training and Consulting

* Committee on Standards
* QOversees 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 L | u_l
F16.90 Executive

F16.91 Editorial INTERNATIONAL
F16.93 Quality Assurance Provisions for Fasteners :
F16.95 Long Range Planning Standards Worldwide

F16.96 Bolting Technology
F16.97 Coordination with North American TAGs to ISO TC 2
on Fasteners

Copyright 2026- NNi Training and Consulting

* AO1- Steel, Stainless Steel, and Related Alloys
* BO8- Metallic and Inorganic Coatings

* EQ7- Non-Destructive Testing

* E28- Mechanical Testing

* FO7- Aerospace and Aircraft

* GO1- Corrosion of Metals

—
w
()}

—

36

15



ASTM Fastener Related Committees

FO7- Aerospace and Aircraft

FO7.04 Hydrogen Embrittlement

FO7.07 Qualification Testing of Aircraft Cleaning L | u_l l
Materials INTERNATIONAL
Standards Worldwide

FO7.08 Transparent Enclosure and Materials

FO7.90 Executive

37
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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)

INTERNATIONAL«

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

38
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Industrial Fasteners Institute
* |FI 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 MR0O175

American Petroleum Institute
* APIGA
* API 20E

“® INTERNATIONAL

Amarican Patroleum Institute

39

The Most Common International Fastener
Consensus Standards Organizations (CSO)

International Organization for
Standardization (ISO)

Deutsches Institut fuer Normung
eV. (DIN)

Japanese Industrial Standards
(JIS)

40
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influence

* Boeing

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

* Common standards utilized outside the generators
immediate sphere of influence

* MIL Standards (MS and AN variants)
* FED and other government standards

41
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MIL-HDBK Defense Handbook

MIL- SPEC Defense

Specification
MIL-STD Defense Standard
MIL-PRF Performance

Specification
MIL-DTL Detail Specification

MIL Standards

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

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

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

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)

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

42
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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 o =
—y,
rl
* Some of the standards are targeted i 5

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

e
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Who uses the different standards?

* Aerospace
* NA, NAM, NAS, NASM
* AN and MS
- AMS
* AS
* NADCAP

Copyright 2026- NNi Training and Consulting

* 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

45
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Who uses the different standards?

* Defense Supply
* AN and MS
* NA,NAM, NAS, NASM
* AMS
* ASTM
- ASME

- SAE i

* NADCAP

* Oil and Gas
* ASTM
* NACE
* API

46
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Part 3: How Consensus Standard
Process Works

47

How Consensus Works- An Exercise

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.

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.

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

48
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SURVIVAL A Simulation Game

You and your companions have just survived the crash of a small plane. Both the
pilot and co-pilot were killed in the crash. It is mid-January , and you are in Northern
Canada. The daily temperature is 25 below zero, and the night time temperature is 40
below zero. There is snow on the ground, and the countryside is wooded with several
creeks criss-crossing the area. The nearest town 1s 20 miles away. You are all
dressed in city clothes appropriate for a business meeting. Your group of survivors
managed to salvage the following items:

A ball of steel wool

A small ax

A loaded 45-caliber pistol

Can of Crisco shortening

Newspapers (one per person)
Cigarette lighter (without fluid)

Extra shirt and pants for each survivor
20 x 20 ft. piece of heavy-duty canvas
A sectional air map made of plastic
One quart of 100-proof whiskey

A compass

Family-size chocolate bars (one per person)

Your task as a group is to list the above 12 items in order of importance for your
survival. List the uses for each. You MUST come to agreement as a group.

49

EXPLANATION

Mid-January is the coldest time of year in Northern Canada. The first problem the survivors face
is the preservation of body heat and the protection against its loss. This problem can be solved
by building a fire, minimizing movement and exertion, using as much insulation as possible, and
constructing a shelter.

‘The participants have just crash-landed. Many individuals tend to overlook the enormous shock
reaction this has on the human body. and the deaths of the pilot and co-pilot increases the shock
Decision-making under such circumstances is extremely difficult. Such a situation requires a
strong on the use of for making d and for reducing fear and panic.
Shock would be shown in the survivors by feelings of helpl loneliness. hopel

fear. These feelings have brought about more fatalities than perhaps any other cause in survival
situations. Certainly the state of shock means the movement of the survivors should be at a
minimum, and that an attempt to calm them should be made.

and

Before taking off, a pilot has to file a flight plan which contains vital information such as the
course, speed. estimated time of arrival, type of aircrafl, and number of passengers. Scarch-and-
rescue operations begin shortly after the failure of a planc to appear at its destination at the
estimated time of arrival

The 20 miles to the nearest town is a long walk under even ideal conditions, particularly if one is
not used to walking such distances. In this situation, the walk is even more difficult due to
shock, snow, dress. and water barriers. It would mean almost certain death from freezing and
exhaustion. At temperatures of minus 25 to minus 40, the loss of body heat through exertion is a
very serious matter.

Once the survivors have found ways to keep warm, their next task is to attract the attention of
search planes. Thus, all the items the group has salvaged must be assessed for their value in
signaling the group’s whercabouts.

The ranking of the survivors items was made by Mark Wanvig, a former instructor in survival

training for the Reconnaissance School of the 101st Division of the 1.S. Army. Mr. Wanvig

currently conducts wilderness survival training in the Mi . Minnesota area.

This survival simulation game is used in military training classrooms.

IIow to score

Each team should list its top 5 choices in order prior to seeing the answer sheet. To award
points, look at the ranking numbers on this answer sheet. Award points to each team’s top
choices according to the numbers here. For example, the map would carn 12 points, while the
steel wool would camn 2 points. Lowest score wins (and survives).

50
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RANKINGS

1. Cigarette lighter (without fluid)

The gravest danger facing the group is exposure to cold. The greatest need is for a source of
warmth and the second greatest need is for signaling devices. This makes building a fire the first
order of business. Without matches, something is needed to produce sparks., and even without
fluid, a cigarette lighter can do that.

2. Ball of steel wool

To make a fire, the survivors need a means of catching he sparks made by the cigarette lighter.
This is the best substance for catching a spark and supporting a flame, even if the steel wool is a
little wet.

3. Extra shirt and pants for cach survivor
Besides adding warmth to the body, clothes can also be used for shelter, signaling, bedding,
bandages, string (when unraveled), and fuel for the fire.

4. Can of Crisco shortening

This has many uses. A mirror-like signaling device can be made from the lid. After shining the
lid with steel wool. it will reflect sunlight and generate 5 to 7 million candlepower. ‘This is bright
enough to be seen beyond the horizon. While this could be limited somewhat by the trees. a
member of the group could climb a tree and use the mirrored lid to signal search planes. If they
had no other means of signaling than this, they would have a better than 80% chance of being
rescued within the first day.

There arc other uses for this item. Tt can be rubbed on exposed skin for protection against the
cold. When melted into an oil. the shortening is helpful as fuel. When soaked into a piece of
cloth, melted shortening will act like a candle. The empty can is uscful in melting snow for
drinking water. I is much safer o drink warmed water than (o eal snow, since warm water will
help retain body heat. Water is important because dehydration will affect decision-making. The
can is also useful as a cup.

5. 20 x 20 foot piece of canvas

The cold makes shelter necessary, and canvas would protect against wind and snow (canvas is
used in making tents). Spread on a frame made of trees, it could be used as a tent or a wind
screen. It might also be used as a ground cover to keep the survivors dry. It’s shape, when
contrasted with the surrounding terrain, makes it a signaling device.

6. Small ax

Survivors need a constant supply of wood in order to maintain the fire. The ax could be used for
this as well as for clearing a sheltered campsite, cutting tree branches for ground insulation, and
constructing a frame for the canvas tent.

7. Family size chocolate bars (one per person)

51

Chocolate will provide some food energy. Since it contains mostly carbohydrates, it supplies the
energy without making digestive demands on the body.

8. Newspapers (one per person)

These are useful in starting a fire. They can also be used as insulation under clothing when
rolled up and placed around a person’s arms and legs. A newspaper can also be used as a
verbal signaling device when rolled up in a megaphone-shape. It could also provide reading
material for recreation

9. T.oaded .45-caliber pistol

The pistol provides a sound-signaling device. (The international distress signal is 3 shots fired in
rapid succession). There have been numerous cases of survivors going undetected because they
were too weak to make a loud enough noise to attract attention. The butt of the pistol could be
used as a hammer, and the powder from the shells will assist in fire building. By placing a small
bit of cloth in a cartridge emptied of its bullet, one can start a fire by firing the gun at dry wood
on the ground. The pistol also has some serious disadvantages. Anger, frustration, impatience,
ue. The availability of
a lethal weapon is a danger to the group under these conditions. Although a pistol could be used

irritability, and lapses of rationality may increase as the group awaits r

in hunting, it would take an expert marksman to kill an animal with it. Then the animal would
have to be transported to the crash site, which could prove difficult to impossible depending on
its size.

10. Quart of 100 proof whiskey
The only uses of whiskey are as an aid in fire building and as a fuel for a torch (made by soaking
apicee of clothing in the whiskey and attaching it Lo a tree branch). The empty bottle could be
used for storing water.  The danger of whiskey is that someone might drink it, thinking it would
bring warmth. Alcohol takes on the temperature it is exposed to, and a drink of minus 30
degrees fahrenheit whiskey would freeze a person’s

ophagus and stomach. Alcohol also
dilates the blood vessels in the skin, resulting in chilled blood belong carried back to the heart,
resulting in a rapid loss of body heat. Thus, a drunk person is more likely to get hypothermia
than a sober person is.

11. Compass
Because a compass might encourage someone to try to walk to the nearest town, it is a dangerous
item. It’s only redeeming feature is that it could be used as a reflector of sunlight (due to its
slass top).

12. Scctional air map made of plastic
This

walk to the nearest town. It’s only useful feature is as a ground cover to keep someone dry.

s also among the least des

able of the items because it will encourage individuals to try to
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Beginning of a Standard- SAE Example

SAE

INTERNATIONAL

AEROSPACE MATERIALS SYSTEMS

Copyright 2026- NNi Training and Consulting

ORGANIZATION AND OPERATING GUIDE
Issued: June 1978
Revised: October 2017

SAE International

Warrendale, PA 15096-0001 USA
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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)

Copyright 2026- NNi Training and Consulting

* 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)

55

% Beginning of a Standard- SAE Example

| Let’'s Use A286 as an Example- Currently AMS 5731, 5732, and 5733 |

» Starts with a “Need”

10. New Business/Committee Correspondence
1. Change of Scope update

* Brought to the TC (F) by an
. 2. New Terminology Proposal- “Conversion Finish'- Kevin Menke
interested pa rty(s) Proposed: “The conversion of the surface of a metal into a superficial coating by
a chemical or electrochemical process in which compounds of the metal in
D d b question become part of the coating, or both.”
.
0es nOt nee tO €a Update- Request by Mr. Padfield to update/revise multiple terminology in F1789
. . Inspection Torque
Committee Member i Magneti Permeabilty
iii. Martensitic Alloy
1 Mi tructure
(although this helps) il eeris
vi. Strain
vii. Stress
viii. Torsional Strength

ix. Ultimate Tensile Load
Vickers Hardness Test

w

<

Discussion- Request for Guidance on “Certification” vs “Test Reports™ Kevin

* Common Actions Brought to

a TC i, Is this an editorial issue?
ii. Should a Guidance document be created on this issue?

IS

* New Standard

* Revision of an existing
standard

* 5 Year Review

Example Agenda

56
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% Beginning of a Standard- SAE Example

| Let’'s Use A286 as an Example- Currently AMS 5731, 5732, and 5733

* 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)

57
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( Beginning of a Standard- SAE Example

* Task Group
* Normally 3-6 individuals
* Does the hard work
* Usually between TC Meetings
* Develops a draft standard

e 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

59
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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

60
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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: v
* When there is a significant technical q
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

61
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Beginning of a Standard- NAS Example

* National Aerospace Standards Committee (Division of AlA)

* 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

63
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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 CANNOQOT 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

64

Copyright 2026- NNi Training and Consulting

—
(9}
w

—

Copyright 2026- NNi Training and Consulting

o)
(&)
~

—

2/1/2026

29



2/1/2026

Part 4: Finding the Standard You
Want
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Finding the Right Standard

« Often directly on print or purchasing
information

* Use readily available references such
as:
* Indexes in print and electronic
volumes of standards
* |Fl Fastener Standards (ASTM,
SAE,IFl, and ASME Only)

* ASSIST Quicksearch

Copyright 2026- NNi Training and Consulting

* 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

, Quick

Search

Datzbase last upcaed: Jul 27, 20°6 Basic Search

Enter cearch orteri i one or more of three text fieds: Cocument 1D, Document Number, Find Termis). Flter search results by selectirg Stetus
or FSrea from drop-conn its, or by checking the bax and specifying a rarge of coxment cares. Click 2 label for a detaled cescristion and
sample search rest s,

Copyright 2026- NNi Training and Cons!

Document 1D Document Nuber: 57 Status: A1 v
Find Termt,Term,... For Al Terms ¥] In [T or Keynods or Seope ¥
FSC/Area: Selzct Al v Document Date: [25-1ul-2015 | Through [28-3u-2016

[soch | zeset]
Total records: 32

LING ARAPFER (1O /5 DOCUVENT)
LING ARSPFER (\C 5 DOCUVENT)

g
H
5
!
ol
SRt ¢
T
B8
i
i
-
\
(@]
\'
| —

WENT
ER, RUEBING, CLEAR, [FOR WODD =URNITURE) (S55 3V A-4-2650)

WP, 700 G PH. POWER DRIVEN FJEL

2 e o s o TERNS PRESERATON OGRS PACKIS
=
U@ — H LENGTH £.015 /1) ——————
POINT SHALL
o] § f— GRIP £,040 /) ——wwe (T} ——] BE FLAT AND
HEAD MARKING /15/ Il - 00 | M — CHAMFERED. SEE
T | i PROCUREMENT
NCOMPL - £l F
— A — Hnomz || o weompere || Y SPECIFICATION FOR.
h 2010 T | 7y THREaDs || F !
{ ||~ f—t—u 91—
T\ L 7 ‘
i _\h_ PR __T T
2c /3 |
B o |— - - ——{fenny
}fi‘l | S, -
] ¥
AT 20 J&/ DRILL @P /4] WHEN LOCKING ELEMENT
\ R SPECIFIED BY PART NO. ;V:EN EC BY
CSK OPTIONAL /18/ ART N
DRILL @N (3 HOLES) /14/ 15 450 it CHAM 15° £5°
~ 0 (€ OPTIONAL <— UNJF-34 THREADS PER AS8879 EXCEPT FOR

REDUCTION OF THREAD MAJOR DIAMETER PER @TD

ght 2026- NNi Training and Consu

Part 5: Using Product Standards- NAS
Example
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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.

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

7. Format of a NAS Standard

NATIONAL AEROSPACE STANDARD

a0

—
ponsen
CHAMFER =t
s
e
i -
1\ \ =
1 L
w
S
DASH T A 8 4 210 ] oK [Q] W
NUMBER HOMINAL MAX MIN MIN MAX MIN [ MAX B
o
UNXF-38 B MAX MIN B MAX MIN
-
| e akm Gh m | 5 e e i o)
BRI IR e

Number

Part/Standard

b
EROSPACE STANDARD:

=D

WL SELR Lok, EXTENDED WASHER, DOUBLE

=

EXAGON, CRES, 180 KSI, 450 °F AND B0O OF

NAS1805
e

Frr=pr

VA AT

T oA

69

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”

|
£
5
E

1] Format of a NAS Standard

NATIONAL AEROSPACE STANDARD

NAS|

o commmicnn
TABLE T - DASH NUMBERS AND DIVENSIONS (CONTINUED)
DASH ) | TOLERANCEX | MAXIMUM
HUMBER WEIGHT
LES/100
3 015 006 Ex
4 020 206 2
5 035 906 7
5 056 010 127
7 069 010 214
8 074 010 304
9 ) 010 413
o) 084 010 541
12 094 010 1020
14 109 015 1520
16 22 015 2190
18 150 015 3230
2 70 015 4230
2 20 015 5530
24 260 015 .40
E e 015 11300
2 350 015 169.00
MATERIAL: 4285 (UNS 566286) CRES PER AMS5737. NICKEL ALLOY 718 (UNS ND7748) PER AMS5662
‘OPTIONAL FOR HUT SIZE .7500-46 AND LARGER.
FINISH; O CODE LETTER AND F - A286, PASSIVATE PER AMS2700, METHOD 1, TYPE 2, 6 OR 8, CLASS.
4, AND 718 PASSIVATE PER AMS2700, METHOD 1; TYPE
‘OPTIONAL, CLASS 4
CODELETTER L - o/ DM ATE PR ANE 00 Pt L5 2 TYPE OF AT
IF NUTS HEET SALT SPRAY REQUIREMENTS OF msqq p-
CODE LETTER H-. Sontom iaTe e AMS-QQ-P-416, TYPE, CLASS 2,
CODE LETTER .- SILVER PLATE PER ANS2410, 0002 MINIMUM THICKNESS ON
'SURFACES WHICH CAN BE TOUCHED WITH A .75 BALL, THREADS
‘SHALL SHOW COMPLETE COVERAGE BUT THICKNESS REQUIREMENT IS,
VIAIVED.
LUBRICATION NOCODELETTER - SOLID FILM LUBRICANT PER AS5272, TYPE I AND HYDRAULIC FLUID
RESISTANCE WHEN TESTED PER ASTH 02510 USING SAE ASL24L
CODE LETTER F - v L LOBRICANT PER A ASSZ?Z wvs 1. LUBRICANT SHALL BE
‘SPACE COMPATIBLE, KAL-GARD “FA" O
CODE LETTER L - SOLID FILM LUBRICANT MEETING THE quumsmarrs OF HAS3350
A0 HYBRAULC FLUID RESISTANCE WHE TESTED PER ASTH 2510
USING SAE AS1241 PHOSF
‘CODE LETTER N - YL ALCOHOE S o LUBRIO\NT) e ASW!JZ TYPEL,
CODE LETTER P - 30 LoeRicaT
EVEOV
(3) covpLeTaLY REVISED NAS1805
aeET2

N 4 01 BTN S 0% LSBT T E8 FPATEM  PaSGAS A e

70
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1.

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.

7 Format of a NAS Standard

© COPYRIGHI 232 AEROSPALE INDUSTRIES AGSOLIATION D APERICA, N ALL RIGHTSRESERVED.

HARKING: MANUFACTURER'S SYMBOL PER MIL-HDEK-S7 PLUS PREFLX (OPTIONAL), BASIC P/

WOTES:
n
@
£l
H

5

)

@

®

@

EXAMPLE OF PART NUMBER:

HAS1805-4F:

FOR -3 SIZE, ONLY MAHUFACTURER'S SYMBOL 15 REQUIRED. LOCATION AS NOTED ON SHEET 1,
IN ADDITION, CADMIU PLATED, SOLID FILH LUBRICATED HUTS CODE LETTER "L"SHALL BE
IDENTIFIED WITH A PERMANENT SPOT, DAB OR PATCH OF WHITE PAINT, DYE OR LACQUER;
‘CODE LETTER °F" SHALL BE IDENTIFIED WITH A PERIANENT SPOT, DAB OR PATCH OF YELLOW
PAINT, DYE, OR LACQURR.

coprie: BASIC PART HUMIBER DESIGHATES UNPLATED, PASSIVATED NUT WITH SOLID FILM
UBRICANT.

ADD "Hi” AFTER DASH NUMBER FOR CADMIUM PLATED NUT, WITH CETYL ALCOHOL LUBRICANT.
ADD "P" AFTER DASH NUMBER FOR SILVER PLATED NUT WITH HO LUBRICANT.

ADD "L AFTER DASH NUVIBER,FOR CADHIUM PLATED NUT WITH SOLID FILM LUBRICANT,

“F" AFTER DASH NUNBER FOR UNPLATED, PASSIVATED NUT WITH KAL-GARD "FA" SOLID

HAS1605-4: 250028 UNLF-38 THREAD, PASSIVATED, SOLID FILK LUBRICANT, 450 °F.
HAS1505-411 '2500-25 UNJF-38 TREAD; CADMIUM PLATED, CETYL ALCOHOL LUBRICANT, 450 °F.
HAS1805-4P: 250028 UNJF-3B/HREAD, SILVER PLATED, HO LUBRICANT, 800 °F.

HASIO0S-4L: 250028 UTLIE;2€ THREAD, CADMIUM PLATED, SOLID FILM LUBRICANT, 450 °F.

38 THREAD, PASSIVATED, SOLID FILH SPACE COMPATIELE, KAL-GARD 'FA"
450 F.

‘THREADS PER ASS879 BEFORE LUBRICATION.
DIMENSIONING AN TOLERANCING PER ANSI Y14.51-1962

DIMENSIONS "C", "@K” AND "W" APPLY PRIOR TO DEFORMATION OF SELFLOCKING DEVICE.

|, ABOVE RMEDTO
DEFORMATION SHALL PERMIT /TTH WRENCHES CORFORMING TO GGG-W-636. TOOL HARKS
PERMISSIBLE IN LOCKING AREA:

DIVENSIONS I INCHES AHD APPLY AFTER FINISH AND PRIOR TO THE APPLICATION OF LUBRICATION UNLESS
‘OTHERWISE SPECIFIED.

‘THIS STANDARD TAKES PRECEDENCE OVER DOCUMENTS REFEREHCED HERETH.

UNLESS OTHERWISE SPECIFIED HERETN, REFERENCED DOCUMENTS SHALL BE THE ISSUE IH EFFECT ON
TURE, HOWEVER, INVENTORY CERTIFIED TO A

OF THE APPLICABLE MATERIAL SPECIFCATION(S) IS ACCEPTABLE FOR USE UNTIL DEPLETION.

FOR CRES, MAGIIETIC PERMEABILITY SHALL BE LESS THAN 20 (AIR = 1.0) FOR A FIELD STRENGTH H = 200
‘OERSTEDS USTNG A MAGNETIC PERMEABILITY INDICATOR PER ASTH A242{A3421, TEST METHOD 3.

UNLESS OTHERWISE SPECIFIED, PART IRVENTORY MANUFACTURED TO PREVIOUS REVISIONS OF THE APPLICABLE

PROCUREMENT SPECIFICATION: HAS3350, CLASS ITIA, EXCEPT AS HOTED: HAS180S-( ) AND NASIS0S{ )F (A286 CRES

PASSIVATED, ASS272, TYPE I, SOLID FILM LUBRICANT) REUSABLLITY TEST TO FIVE (5)
CYCLES, RECORD MAXIMUM TNSTALLATION AND BREAKAWAY TORQUE ON THE FIRST (1),
THIRD (3 AN FIETH () QXS

@ coveuereny revseo NAS1805

e

RS e e

71

NAS Part Numbering and Size

* NAS Standards relate Part Number and Size in one of two

ways:
* Method 1:

* Asingle 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:

* Asingle 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

72
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1.

NAS Part Numbering and Size

» Size References
» Sizes may be given in fractions, i.e. ¥2-28, 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

73
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NAS Part Numbering and Size- Method 1

TABLE I — DASH NUMBERS AND DIMENSIONS
DASH T DA 2B e H J oK [(D]) W
NUMBER | NOMINAL |[mAx | MmN | MmN | mAX MIN | MAX 13/
THREAD SIZE
UNJF-38 31 MAX | MIN 131 MAX | MIN
1
3 1900-32 339 299 277 190 220 190 065 262 013 251 243
4 2500-28 434 | 394 {347 | 250, 280 | 250 | 082 [ 327 | 017 | 313 | 305
5 3125-24 532 | a2 | a8 312 | 342 | 312 | 120 | 392 | 021 | 376 | 367
6 3750-24 631 | 591 | 4007 375 | aos | 375 | 129 | 458 | 026 | 439 | 430
F 4375-20 729 689 631 438 473 438 156 588 034 564 553
8 5000-20 828|788 | (703 | s00 | 535 | .500 | %0 | .54 | 038 | 627 | 616
5625-18 926 886 775 562 597 562 230 720 042 690 679
10 6250-18 | |1.024 4 [ 625 | 660 | 625 | 250 | .74 | 047 | 752 | 741
12 7500-16 1.221 1.181 1.059 750 «+B8 750 310 980 060 940 928
14 8750-14 [f1418 | 1378 | 1200 | 875 | 910 | 875 | 350 | 1110 | 068 | 1064 | 1052
16 1.0000-12 | 125|575 | 1344 | 1.000 | 1035 | 1. 400 | 1241 | 077 | 1190 | 1177
18 1125012 | frs22 ['1772 | 1557 | 1125 | 1160 | 1125 | 450 | 1436 | 090 | 1377 | 1364
20 12500-12 | f2.019 | 1969 | 1699 | 1250 | 1285 | 1250 | .500 | 1.565 | 098 | 1.502 | 1489
2 13750-12 | [2.216 | 2166 | 1842 | 1375 | 1410 | 1375 | 550 | 1ees5 | 107 | 1627 | 1614
29 1.5000-12 12.412 2.362 1.986 1.500 1535 1.500 600 1.825 117 1.752 1.739
28 1750012 | [2:820 | 2770 | 2332 | 1750 | 1785 | 1750 | .750 | 2150 | 138 | 2064 | 2050
32 2.0000-12 13.200 3.150 2.687 2.000 2.040 2.000 900 2.474 455 2.377 2.363
(@) COMPLETELY REVISED
m? QUSTCDIAN REVISION
L NATIONAL AEROSPACE STANDARDS COMMITTEE id
PROCLRENVENT e CAsSFICATION
SPECIFICATION NUT, SELF-LOCKING, EXTENDED DOUBLE PART STANDARD
NOTED HEXAGON, CRES, 180 KSI, 450 °F AND 800 °F NAS1805
SHEET10F 3

One Part # and multiple Dash Numbers for different
thread sizes and pitch combinations

74
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1.

NAS Part Numbering and Size- Method 2

LE I — DIMENSIONS (CONTINUED ON NEXT PAGE)

BASIC
NUMBER

@D

RECESS
SIZE

NAS8602

NASB603
NAS8604
NAS8605

NASB606

NAS8607
NAS8608
NAS8609
NAS8610
NAS8612

NAS8614

NAS8616

1.0000-12

6

x THE LAST TWO DIGITS OF THE
AND 5 FOR GRIP DASH NUMBERS.

(@D COMPLETELY REVISED

BASIC NUMBER DESIGNATE THE SIZE. SEE SHEET 2 FOR “D” CODE, SEE SHEETS 4

T
e e
Fenon

o
NATIONAL AEROSPACE STANDARDS COMMITTEE

REVISION

PROCUREVENT
SPECIFICATION

NOTED

TITLE

BOLT, SHEAR, 100° REDUCED HEAD, RIBBED

CRUCIFORM RECESS, CLOSE TOLERANCE, @
ALLOY STEEL, SHORT THREAD

CLASSIFICATION
PART STANDARD

NAS8602 THRU
NASS616
SHEET10F 6

One Part # for thread size and pitch combination

75

=

1.

NAS Part Numbering and Size-Diameter

TABIE I

NOMINAL
BASIC THREAD SIZE {
NUMBER. UNIF-3A M
e EXCEPT AS )

NOTED

1640-32

NASSE02 UNIC-3A

MNAS8603 -1900-32
NAS8604 .2500-28 1
NAS860 5 .3125-24 i
NASB606 .3750-24 o
NAS8607 437520 €
NASB8608 .5000-20 .I
NASB8609 .5625-18 £
NAS8610 6250-18 3
NASB612 7500-16 1
MNAS8614 B8750-14 £
NAS8616 1.0000-12 58

Decimal Equivalents

NOMINAL A
SIZE THREADS
PER INCH
1/4 20 UNC-2A
5/16 18 IC-2A
3/8 16 UNC-2A
7/16 14 UNC-2A
1/2 13 UNC-2A
5 11 UNC-2A
3/4 10 LINC-2A
Fs 9 UNC-2A
1 8 UNC-2A
1= 7 UNC-2A
1-1/4 7 UNC-2A
1.3, 6 UNC 2A
1-1/2 6 _UNC-2A
Fractional
Values*

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

76
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1.

NAS Part Numbering and Size-Dash
Numbers

The Standard provides a “map”
which supplies how the Dash
Numbers develop the part
number.

—
NATIONAL AEROSPACE STANDARD A
© COPYRIGHT 2012 AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA, ING. AL RIGHTS RESERVED FAONAL ALHOTCE STANDARDS
EXAMPLE OF PART NUMBER:
NAS1189 2AB
T ——— LOCKING MATERIAL AND TYPE (NO CODE LETTER, NYLON, OPTIONAL
LOCKING TYPE, SEE CODE)
FINISH (INCLUDE “A”, “H" OR “W"” CODE BEFORE LOCKING MATERIAL
AND TYPE CODE)
(E: LENGTH DASH NUMBER IN 0625 INCREMENTS (SEE TABLE II AND CODE)
2
g RECESS (SEE CODE)
ES E ‘———————— DIA DASH NUMBER (SEE PART NUMBER IN TABLE I AND CODE)
MATERIAL OF SCREW (SEE CODE)
BASIC PART NUMBER

77

NAS Part Numbering and Size-Dash
Numbers

NATIONAL AEROSPACE STANDARD

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

o L3
oasH | f12) i

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

i LIEU OF FIRST DASH DESIGNATES CRES (160 KSI)
IN'LIEU OF FIRST DASH DESIGNATES TITANIUM ALLOY.

752
(omnﬂﬂ] reviseo

e e NATIONAL AEROSPACE STANDARDS COMMITTEE

e SCREW, SELE.LOCKING, FLAT 100 DEG, HEAD, ()
SR AN S AT AR e,
FULL THREAD

Dash Codes for Materials ‘

" AFTER BASIC PART NUMBER DESIGNATES ALLOY STEEL WITH TYPE I CADMIUM PLATING.

78
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ﬁﬁ NAS Part Numbering and Size-Dash
Numbers

Third Dash # gives the Recess

LENGTH DASH NUHBER INDICATES LENGTH IN 0525 INCREVENTS {CONVERTED TO THREE DECIKAL Type-codes found on pg. 2
PLACES PER AHSIJASHE Y14.5). INTERVEDIATE OR LONGER LENGTHS MAY BE SPECIFIED 8Y
USE OF FHOLE DASK NUMBER LY, USE OF 25 INCH INCREMENTS IS RECOMHENDED FOR

SCREWS OVER 3 THCHES LONG. Fourth dash number gives the

length (# x .0625) - Codes

2

£

g

s

[&]

°

©

2

TABLE II — LENGTH CHART found On pg. 4 ;

TOLERANCE TOLERANCE TOLERANCE lE
o o 5 =

: . =

el i = il e I Ex: NAS 1189-08-T-8 = #8-32 z
= S . thread with alloy steel, Offset g

3 : : h g

5 o Cruciform and %2” long =

8 .500 .750 w0
10 625 .875 >
12 .750 000 5
o Ex: NAS 1189-E-4-T-24 =.2500- o

28 thread of CRES material,
Offset Cruciform and 1.5” long

USE "P" FOR CRUCTFORM RECESS PER NASM900S OR "T" FOR OFFSET CRUCIFORM RECESS PRR
NASH33761 OR "R FOR RIBBED OFFSET CRUCIFORM RECESS PER HASML4191 BETWEE DIA
AND LENGTH DASH NUMBERS; "R" CODE, APPLIES TO SIZES 06 THRU 5 INCLUSIVE OMLY.,

—
~
(]

[ —

Dash Codes for Recess Choices ‘

79

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

Format of an AMS Standard

Page 201 16

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

Other documents
referenced in this
standard

AsTHe2s4

AsTMB487

AsTM B4

AsTMas0s

AsT aser

e, P.0. 30x G700, Wes PA 19426.2089, et 10-

81

Body of Document:
Section 3 tells of the
requirements

SAE Page 30l 16

ASTMBSES  Messur

ASTUBSTI  Quat

AsTME

ASTMESTE o o EcdyCu Tesing Methods

ASTMFSID

23 US Government Pubicatons

TTean

wLoTL02

MILSTO-1916

82
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Format of an AMS Standard

Body of Document:
Section 4 tells of the

quality requirements-

including testing and
sampling requirements

83

©O O

Part 7: Using Procurement
Standards - NASM Example

84
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* 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

AlA o e

FQ,[ )
L
o D

e Sl O

Standard

* Purchasing Documents (PO) trumps all

PROCUREMENT SPECIFICATION:  HAS4002 FOR ALLOY STEEL. HAS4003 FOR CRES (160 KSI). HAS4004 FOR TITAHIUM
ALLOY.,

VHERE

APPLICABLE. TENSILE LOADS AS

TO SHANK FILLET ARE NOT APPLICABLE. RECESS TORQUE VALLES

ARE NOT APPLICABLE FOR SCREWS WITH HASHS006 RECESS.

else, including the Procurement Standard

85

T

®

Procurement Standard- Example

NAS4002

11 This specification defines the requirements for alloy steel extemally threaded fasteners procured under part numbers
listed on draviings which refer to this specification. Typically these fasteners are used for tension, shear, and tension-
fatigue applications where 160 KST Ru and 95 KSI Fsu is desired vith a servioe temperature capability to 450 °F.
12 Requirements stipulated in purchase contracts, purchase orders, part standards andfor part dravings shall take
preoedencs over requirements stated herein, Receiving contractors may reject any lot vihich dogs.not conform,
13 The specification includes mechanical property requirements for thres classes of fasteners, Types I, 1 and II, and
three classes of thread lengths Long Thread, Mid Thread and Short Thread. -
Type I - Tension head {hex, double hex. etc ) vithout a recess drive (i, NAS6603-6620) [ —
Type I - 100° Fullflush head, long or short thread {i.e. MAS15804) 160Xt i 98 ot o, S50
Pan head, long or short thread (i.e. HAS15784)
Filister head, long or short thread (i e. NAS1121-1128)
Ful thread (threaded to the head) (ie. NAS1801)
Type IIT - 100° Reduced flush head, long or short thread (.. NASL581)
86
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Procurement Standard- Example
NAS4002

‘ Sampling of Requirements ‘

TABLET - BASIC REQUIREMENTS

CHARACTERISTICS ENGINEERING TESTING REQUIREMENTS (SEE 3.1)
REQUIREMENTS TEST METHOD SAMPLING PLAN
Verify material alloy type or :‘I:g‘:gzgstr?;:hall verty,
grade using any one of the verification, a sample of
. following methods: x-ray 4 .
Alloy Steel per; fl ol each heat of raw material
MATERTAL AMS6322 (SAE 8740) e“m‘l’:;f’s‘c‘ecfrztr'::t o utilized for the'production
AMS6415 (SAE 4340) i pe 4 of fasteners specifying
similar methods. Trace NAS4002 and shall retain
EIEWE"E Al ot documentation of such
s e verification results,

* Specifies material options per AMS

specification
* Specifies allowable test methods
* Specifies verification with each heat lot

87

Procurement Standard- Example
NAS4002

‘ Sampling of Requirements ‘

THREADS

Shall be rolled subsequent to all
thermal treatment (see “"Grain
Flow" below) except bake after
plating. Size per drawing.
Unless otherwise specified,
form, dimensions and
processing per AS8879 except
major diameter may be limited
by part standard. Incomplete
threads per FIGURES 1A, 2 and
3. Surface irregularities per
FIGURE 1 and 1A.

See FIGURES 1, 14, 2and 3.

Per TABLE XII,
0.65% AQL.

* Specifies rolling after heat treatment

* Specifies thread runout condition and
allowable thread laps

* Specifies acceptance per .65% AQL

88
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- Procurement Standard- Example

NAS4002

‘ Explanation of Requirements ‘

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

» Automatic screening/sorting methods are becoming the norm

89

T

* Procurement Standard- Example
NAS4002

‘ 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

TABLE XII — ATTRIBUTE SAMPLING FOR NON-DESTRUCTIVE INSPECTION fa/
0.15% AQL 0.65% AQL 1.0%AQL 2.5% AQL 4.0% AQL

LOT SIZE SAMPLE | Ac | R | SAMPLE | Ac | 'R.[SAMPLE | Ac | R | SAMPLE | Ac [ R | SAMPLE [ Ac R

SIZE SIZE SIZE SIZE SIZE
Under 26 ALL T 20 01 13 0 1 5 0 1 3 0 1
26 thru 50 ALL 1 20 0|1 13 0|1 5 0 1, 13 1 2
51 thru 90 80 0 (1 20 0|1 13 0 : 20 1: 2 13 1 2
91 thru 150 80 0 |1 20 0 )1 13 0 1 20 1 2 20 2 3
151 thru 280 80 0 (1 20 0|1 50 1 2 32 2 3 32 3 4
281 thru 500 80 0.1 80 1 N2 50 1 2 50 3 4 50 5 6
501 thru 1,200 80 0 (1 80 | 2 80 ;3 3 80 5 6 80 2 8
1,201 thru 3,200 80 0 (1 125 2|3 125 3|4 125 4 8 125 10 | 11
3,201 thru 10,000 315 a2 200 3[4 200 5 | & 200 10 | 11 200 14 | 15
10,001 thru 35,000 315 1| 2 315 51|86 315 7| 8 315 14 | 15 315 21 | 22
over 35,000 500 2 |8 500 718 500 10 | 11 500 21 | 22 315 21 | 22

Note:
Ja Sample sizes listed above are based on single sampling plans for normal inspection in ASQ Z1.4. It is permissible
to use other sampling plans, per ASQ Z1.4, which provide the same quality protection. When sample equals or
exceeds the lot size, 100% inspection is required.

90
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f. Procurement Standard- Example
NAS4002
‘ Explanation of Requirements ‘
C=0: In inferential statistical method where one Accepts at O
(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
91

Procurement Standard- Example
NAS4002

‘ Sampling of Requirements ‘

Unless otherwise specified, on
.1900 Dia. and larger fasteners,
head to shank fillet radius shall
be eold worked subsequent to
all thermal treatment except
HEAD TO SHANK bake after plate. The fillet
FILLET AREA radius shall conform to the
applicable drawing. Threaded to
the head fasteners do not
require fillet cold working. The
fillet area may be distorted per
FIGURE 6 and TABLE VII.

Comparator measurement a
minimum of two places using | TABLE XI.
10X to 50X.

* Specifies fillet rolling after heat treatment
on sizes above .1900 diameter (except
threaded to the head fasteners)

* Specifies allowable distortion limits

» Specifies measurement technique

92
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Procurement Standard- Example

NAS4002

‘ Explanation of Requirements ‘

93

Procurement Standard- Example

NAS4002

‘ Explanation of Requirements ‘

L
—

e

FIGURE 6 — FILLET COLD WORKING DISTORTION
Note: Permissible distortion limits per TABLE VII.

TABLE VII ~ PERMISSIBLE FILLET DISTORTION LIMITS /a/
NOMINAL [ Under | .3125to | 4375 to | .7500 to | Over
SIZE | .3125| 3750 | .6250 | 10000 | 1.0000
062 | 094 125 156 188
C MAX REDUCED HEAD TYPE I ONLY
031 | 047 | 062 | .078 | .094

Note: fa/ Cold working of head to shank fillet may cause distortion of the fillet area. Distortion shall not
exceed .002 inch above (A) or below (B) contour shown on fastener drawing. Distorted area shall not

extend beyond "C" as illustrated above.

94
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7= Procurement Standard- Example
NAS4002

‘ Sampling of Requirements ‘ "

Fasteners shall meet the test ycle “;"

FATIGUE TEST requirements per TABLE Xwhen | MILSTD-1312-11 TABLE Y, 2

subjected to the loads per TABLEV, z

» Specifies requirement for Fatigue Test
(5)
95

% Procurement Standard- Example
NAS4002- Explanation of Requirements

* Progressive Failure VS
* 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)

Copyright 2026- NNi Training and Consulting

- Stages of Failure
* Initiation
* Crack Propagation
* Fast Failure
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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

97
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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

98
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1.

* 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)

Procurement Standard- Example
NAS4002- Explanation of Requirements

This is the Fatigue test
called out in NASM
1312-11

99

* 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

7/

Sk
R'Thread /S 7
r=144p — /7

% Procurement Standard- Example
NAS4002- Explanation of Requirements

e

¥

Z,UNtrread ©
AR oo

100
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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

101

Procurement Standard- Example
NAS4002

‘ Sampling of Requirements ‘

Mo cracks permitted in any location,
A crack is a clean crystalline break
passing through the grain or grain
boundary. Qther discontinuities
permitted only as descrbed in

TABLE V. See Table I, Note /b/.
Fasteners shall not be marked for
magnetic inspection.

METALLURGICAL

Magnetic inspect by
longitudinal & circular
method per

ASTME 1444, Apply
magnetic inspection after
plating except s stated n
Note /b/. Magnetic
inspection is not required for
sizes smaller than .1900-32

Sample per TABLE XI,
15% AQL. Increase to
100% if any indications
yihich exceed permissible
discontinuty imits are
found in samples during the
inspection process.

particle Inspection

* Specifies that no cracks are permitted
» Specifies verification via NDT- Magnetic

* Specifies sampling and AQL of .15% ,
increasing to 100% if indications are
found that exceed limits

102
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Procurement Standard- Example
NAS4002

‘ Explanation of Requirements ‘

Magnetic particle Inspection (MPI) is a non-destructive testing (NDT) process for detecting surface and shallow
subsurface discontinuities in ferromagnetic materials such as iron, nickel, cobalt, and some of their alloys. The
process puts a magnetic field into the part. The piece can be magnetized by direct or indirect magnetization.
Direct magnetization occurs when the electric current is passed through the test object and a magnetic field is
formed in the material. Indirect magnetization occurs when no electric current is passed through the test object,
but a magnetic field is applied from an outside source. The magnetic lines of force are perpendicular to the
direction of the electric current, which may be either alternating current (AC) or some form of direct current (DC)
(rectified AC).

The presence of a surface or subsurface discontinuity in the material allows the magnetic flux to leak, since air
cannot support as much magnetic field per unit volume as metals.

To identify a leak, ferrous particles, either dry or in a wet suspension, are applied to a part. These are attracted to
an area of flux leakage and form what is known as an indication, which is evaluated to determine its nature,
cause, and course of action, if any.

103

L Procurement Standard- Example

NAS4002

‘ Explanation of Requirements ‘

104

Copyright 2026- NNi Training and Consulting

Copyright 2026- NNi Training and Consulting

2/1/2026

49



2/1/2026

=

- Procurement Standard- Example

NAS4002

‘ Sampling of Requirements ‘

TABLE I — BASIC REQUIREMENTS (CONTINUED!

CHARACTERISTICS ENGINEERING TESTING REQUIREMENTS (SEE 3.1)
REQUIREMENTS TEST METHOD SAMPLING PLAN

Package to prevent nicking,
scratching of threads or
ground surfaces, or other
damage during handling,
transportation or storage. Unit
packages must contain
fasteners of one part number
from one inspection lot only.
Assortment of unit packages
may be in larger packages.
Packaging must allow for
economical transportation and
conform to consolidated
freight classification rules.

PACKAGING Visual iinati Not

Copyright 2026- NNi Training and Consulting

* Specifies that package must prevent any
damage during handling and
transportation

105
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* Procurement Standard- Example
NAS4002

‘ Sampling of Requirements ‘

A NATIONAL AeROSPAGESTANDARD

* Specifies required inspection
report and inspection

Copyright 2026- NNi Training and Consulting
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EGISTERED

‘AS9100

AEROSPACE CERTIFIED

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

Copyright 2026- NNi Training and Consulting
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* Qualified Suppliers List -
Manufacturers

to sell to US Govt. or an entity that
a distributor supplying US Govt.
product from a QSLM supplier.)

Agency) out of Philadelphia

* Fastener Categories: Class 2A/2B
Threads and Class 3A/3B Threads

* Required for any business that wishes
sells to the US Govt. (In other words,

contracts likely will need to purchase

» Certifications are administered and
maintained by DLA (Defense Logistics

QSLD / QSLM

* Qualified Suppliers List - Distributors

109

L

* 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

CAGE Code and MIL-HDBK-57

MIL-HDBK-57G (S)

ALCO MACHINE CO.
27 SEARING AVENUE
HARRISON, NJ 07026

CAGE code: 27018

n

ALCOA FASTENING SYSTEMS
3016 WEST LOMITA BLVD.
TORRANCE, CA 90505

plants:
see CAMLOC PRODUCT:

see HUCK INDUSTRIAL PRODUCTS
see HUCK AEROSPACE PRODUCTS

ee VOI-SHAN PRODUCTS

ALCOA GLOBAL FASTENERS INC
13001 EAST TEMPLE AVE
LA PUENTE, CA 91746-1417

O

CAGE code: 06950

ALCOA-KOFEM KFT
'AFS NEMESVAMOS OPERATION

H-8248 NEMESVAMOS
DOZSA GYORGY U. 2/A
HUNGARY

CAGE code: 0725V

v

ALEXANDER MANUFACTURING COMPANY
INC. DBAMETRO TOOL &
MANUFACTURING CO.
2402 ARKANSAS LANE

GRAND PRAIRIE, TX 750527203

MT

CAGE code: 2M19.

®

ALL AUTOMATICS
8222 SORENSEN AVENUE
SANTAFE SPRINGS, CA 90670

CAGE code: 0SSYS u

ALL MANUFACTURERS INC.
DBA HARPER AEROSPACE FASTENERS
2900 PALISADES DR

CORONA, CA 92880 - 0420

AOL

CAGE code: 57472 z

AL PINS MANUFACTURING
P.0.BOX 137
WILSEYVILLE, CA 95257

plant
5549 POOR MANS WAY
WILSEYVILLE, CA 95257

CAGE code: 08025

13

| Example Page from MIL-HDBK-57 |

110
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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 3" party witness
» Qualification test report must be on file and available for review
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* Requalification is required...
* When a significant process change occurs
* If the location changes
» Part has not been manufactured in the last 18 months

111
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Qualification Versus Acceptance

Qualification is usually more stringent than everyday
acceptance requirements.

»
3
f=
o
[&]
k=]
5
QUALIFICATION (first time produced) ACCEPTANCE (each subsequent 2
production lot) s
=
NASM25027 [13 tests, 168 h SE] NASM25027 [8 tests, 23h SE] z
©
TABLE Il TABLE XIV- - g
T e — = [ T 8
.2- 4526 mination of preduct £-352 45.1-4512 =
: == — )
%x] :;| " {r e 3823 4534 %
S ° e St e °

535 0 |22 i j37) h55.1

e lagnetic PermeablTt fs57

- — 1] Excedt paregraphs 38.2.23 and 453,34,

Y/ Farlocking torque (10) of tests at roor (10) for conditioning
tests.

2 Tomeowand
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QMS Philosophy

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

Copyright 2026- NNi Training and Consulting

» Customer service

* Continual improvement
* Problem solving

» Statistical techniques

113

% 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

Copyright 2026- NNi Training and Consulting

* 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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y AS9100D

* AS9100 is developed
and maintained by
International
Aerospace Quality
Group

* AS9100- Americas

Copyright 2026- NNi Training and Consulting

* EN9100- Europe

* JIS Q9100 - Japan
and Asia

115
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g MMPDS

H . ®
* MMPDS: Metallic Materials  mmeps2
Properties Development and
Standardization E

* Source for metallic materials and
fastener systems allowed by FAA,

Copyright 2026- NNi Training and Consulting

DOD, and NASA INDUSTRY
- Replaced MIL-HDBK-5 @
BATTELLE
* Custodian is Battelle Memorial GOVERNMENT
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.

117

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&l)
* Metallic Materials Manufacturing (MMM)
» Nonconventional Machining and Surface Enhancement (NMSE)
* Nondestructive Testing (NDT)
* Welding (WLD)

118

Copyright 2026- NNi Training and Consulting

Copyright 2026- NNi Training and Consulting

2/1/2026

56



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

"Specialty Metals” means: (a) Steel with a maximum alloy content exceeding one or
more of the following limits: manganese, 1.65%, silicon, 0.60%, or copper, 0.60%, or
containing more than 0.25% of any of the following elements: aluminum, chromium,
cobalt, columbium, molybdenum, nickel, titanium, tungsten, or vanadium.

DFARS gualifying countries (Per DFARS 225.872-1): Australia, Austria, Belgium,
Canada, Denmark, Egypt, Finland, France, Germany, Greece, Israel, ltaly, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, and the United
Kingdom. Jul12, 2011
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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 Q e
Order (v )
Technical Standard Order
* TSO C148 is applicable to

marking.

all in-house designed
fasteners sold for use in
commercial and private
aircraft

4. MARKING,

* This TSO does not apply to
Standard Fasteners

FS)3; AX(CD)%; AFFS-12,75LTD),
)
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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

Copyright 2026- NNi Training and Consulting

* “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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