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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, also take part in the work. 1SO collaborates closely with the International Flectrotechnical
Commissipn (IEC) on all matters of electrotechnical standardization.

Internatiorjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,)Part 3.

Draft Interpational Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the membép bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International-Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patentrights.

Internatiorjal Standard ISO 16426 was prepared by Technical Committee ISO/TC 2, Fasteners.

Annex A of this International Standard is for information only.
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Introduction

This International Standard is the second in a series of two standards for mechanical fastener quality using a
detection system and a prevention system respectively.

— IS0 3269 deals with acceptance inspection based on statistical sampling of fasteners at a given AQL level at the
time of receiving and constitutes a detection system intended primarily for use by the customer.

— IS0 164p6 deals with fully traceable mechanical fasteners which have been produced under a verifigble quality
assurande system and constitutes a prevention system intended primarily for use by the fastener.manufacturer.
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3.1
advanced
process th
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rers and distributors. These requirements are intended to reduce or prevent the produ
) fasteners with the objective of approaching zero defects for the characteristics specified-

at the distributor or the user, who is the installer.

ative references

ng normative documents contain provisions which, through refereénce in this text, constitute

s do not apply. However, parties to agreements based ontthis International Standard are e

the possibility of applying the most recent editions of«the normative documents indicate
pferences, the latest edition of the normative document referred to applies. Members of
pgisters of currently valid International Standards.

P000, Fasteners — Acceptance inspection

P000, Quality management systems — Fundamentals and vocabulary

pthod

5 and definitions

Fposes of this International Standard, the following terms and definitions apply.

quality-planning
at facilitates an interpretation of design objectives into design requirements that are an integ

fastener q

Ction of non-

ational Standard outlines the requirements from receipt of raw material through the manufactliring process

provisions of

ational Standard. For dated references, subsequent amendments to, or revisions of, any of these

hcouraged to
d below. For
SO and IEC

11999, Fasteners — Preloading, test for the detection of hydrogen embrittlement — Patallel bearing

al part of the

Lality plan, including process failure mode and effects analysis and control plans

3.2
alter

to perform any step after original manufacture which changes the geometry, mechanical properties or the

performan

3.3
Cpk value

ce characteristics of a mechanical fastener

measure of the capability of the process in relation to the process average based on the distance in units of standard
deviation between the process average and the closest specification limit for characteristics that have a normal
distribution pattern
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3.4
customer
organization

or person that receives a product

NOTE The customer may be the user or a distributor.

[1SO 9000]

3.5

commingling

mixing of ide

ntical fasteners from different manufacturing lots in the same container or bin

3.6

control plan
outline of thq
and minimizi

3.7
defect
non-fulfilmen

NOTE In the

[1SO 9000]

3.8
distributor (
organization

3.8.1
alteration di
distributor wh

3.8.2
pass-throug
distributor w|
fasteners

3.8.3
repackaging
distributor wh

3.9
fastener cha
dimensional,

3.10

fastener manufacturing process which identifies control points that provide procedures’ for
ng process and product variation

t of a requirement related to an intended or specified use

presence of a defect, the fastener will not function in its expected or intended, use.

stockist)

or person that purchases finished fasteners for resal€\to others and of which there are three

Stributor
o0 alters fasteners prior to delivery

h distributor

distributor

o only repackages-fasteners prior to delivery

racteristic
mechanieal or performance feature of the fastener

controlling

types:

no resells original manufactufer's containers of fasteners without repackaging or alteration of the

fastener qua

ity assurance Ssystem

fastener manufacturing system that generally incorporates such elements as a written control plan, which includes
provisions for prototype development, initial production and full production, including advanced quality planning
(3.1), continual improvement, defect prevention, and in-process controls of dimensional, mechanical and
performance characteristics of the fastener

3.11
lot contamination
introduction of dissimilar fasteners or foreign substances or products into a manufacturing lot of fasteners

3.12

manufacturer
organization which purchases raw material and converts the material into a finished mechanical fastener

© ISO 2002 — All rights reserved


https://standardsiso.com/api/?name=b69b5a755d28c8c30a2eb3e7da82c098

3.13

ISO 16426:2002(E)

manufacturing lot
guantity of fasteners of a single designation including product grade, property class and size, manufactured from bar,
wire, rod or flat product from a single cast, processed through the same or similar steps at the same time or over a
continuous time period through the same heat treatment and/or coating process, if any

NOTE1 S

ame heat treatment or Coating process means:

— for a continuous process, the same treatment cycle without any setting modification;

— for a discontinuous process, the same treatment cycle for identical consecutive loads (batches).

NOTE 2 T,
reassemblg

[1SO 1533

3.14
manufact

unigue nu
through al

3.15
non-confdg
non-fulfilm

[1SO 9000

3.16
non-confd
fastener w

3.17
non-confq
number of

3.18
product c

orderly prg
customer

3.19

Te Manufacturing ot may be Spiit Mo a numper of manufacturng batches for processing purpd
d into the same manufacturing lot.

D]

iring lot number

mber assigned by the manufacturer and which allows full traceability from the finished
previous manufacturing operations to a given heat or cast number of the’raw material of ma

rmity
ent of a requirement

rming fastener
th one or more non-conformities

rming parts per million (ppm)
non-conforming parts in a finished manufacturing lot of fasteners related to 1 million pieces

pntinual improvement

cess intended togeduce variation, waste and testing frequencies while improving productivit
batisfaction

selected product:eharacteristic

characteri

sticAvhich is critical for assembling and/or for the function of the fastener and is designated by

ses and then

broduct back
hufacture

y, quality and

the customer

3.20
supplier

organization or person that provides a product

NOTE The supplier may be the manufacturer or a distributor.

[1SO 9000]

3.21

trace number
alphanumeric code assigned by a distributor, which identifies the original manufacturer and manufacturing lot

number
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3.22

traceability of fasteners
ability to determine or verify the history of a finished fastener through records of its identification, to establish its
shipment, manufacturing process and the specific heat number of raw material from which it was manufactured

3.23
user

organization or person that purchases or otherwise acquires fasteners and installs them for purposes of assembly or

overhaul and

3.24

maintenance

zero defect
conception t
fastener lot,

4 Informa

The customs

conception
hat establishes an objective that no fasteners with defects are present, within a given '
vhich impair their expected or intended use

ition to be provided by the customer

r shall specify this International Standard at the time of the order.

The order shall designate the selected product characteristics, if any, considering the intended applic

reasonably fc
5 Requirs

5.1 Gener

The selected
control plan i

The manufag
for each resp

For all other
ISO 3269 to

reseeable application and its consequence.
Pments

Al

product characteristics as designated by the-customer shall be included in the written contro
5 part of the quality assurance system to bhelused by the manufacturer.

turer and the customer shall agree-oiyappropriate ppm and/or Cjy values and a method for
ective selected characteristic.

bvaluate the level of confarmance of the purchased fasteners.

Fasteners m

Fasteners s

nufactured under the conditions of this International Standard shall be delivered in manufac

Il corresponghitothe description and/or designation on the shipping document. The shipping

shall include Jat least thetdesignation of the fasteners and the manufacturing lot number or trace number.

The label on|the package shall include the manufacturer's or distributor's name or identification (including
origin) and the /manufacturing lot number or trace number, as well as the necessary information conc

description

hechanical

Ation, or a

plan. This

evaluation

Characteristics, the manufacturer may use the quality plan of his choice and the customer shall rely on

uring lots.

document

country of
erning the

d/or designation of the fasteners.

The manufacturer shall be able to provide documentation for any manufacturing lot, to prove the compliance of the
fasteners to the specifications, and this shall include at least:

performal

dimensio

heat analysis (chemical composition);
heat treatment if applicable;

mechanical properties;

nce characteristics if applicable;

ns;

finish if applicable.

© ISO 2002 — All rights reserved


https://standardsiso.com/api/?name=b69b5a755d28c8c30a2eb3e7da82c098

ISO 16426:2002(E)

Documentation shall be provided to the purchaser only upon request. The manufacturer shall be able to provide full
manufacturing lot documentation for a ten-year period from the date of the sale to the customer, provided the
customer gives the manufacturing lot number to the manufacturer. The distributor shall be able to provide full
manufacturing lot documentation for a ten year period from the date of the sale to the customer, provided the
customer gives the manufacturing lot number or the trace number to the distributor.

5.2 Trac

eability

Fasteners shall be traceable. The documentation for traceability shall be preserved by the manufacturer for at least
ten years from the date of sale to the customer. The party responsible for alteration and/or repackaging of the

fasteners

In case of]
number. 1

traceability.

5.3 Lot

To maintai

5.4 Deli

All fastens
unless ot
repacked.

5.5 Pro¢

For those
achieved,
during ass
process.

6 Summary of responsibilities

6.1 Res

The manu
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dispute, the supplier shall be able to provide all necessary information relating to thé man
'he customer, upon opening the original packaging, assumes full responsibility for all

ntegrity

h lot integrity, fastener manufacturing lots shall not be commingled.

Uery

erwise agreed with the user. Fasteners manufactured to specific ppm and/or Cp values

luct continual improvement

belected characteristics for which ateduction in ppm levels through product continual improve
t is desirable that the user return-to the manufacturer all non-conforming parts from a given |
embly. They shall be analysed by the manufacturer in order to gain knowledge on how tg

pbonsibilities of the manufacturer

acturershall:

— provid

ufacturing lot
subsequent

rs shall be delivered to the user in the manufacturer'scor distributor's original, unopened, se@led package

shall not be

ment is to be
pt discovered
improve the

p and maintain full documentation in accordance with 5.1;

— maintain traceability in accordance with 5.2;

— maintain lot integrity in accordance with 5.3.

6.2 Responsibilities of the distributor

6.2.1 General

The distributor of fasteners shall maintain lot traceability for each lot of fasteners purchased from a manufacturer who
complies with this International Standard.
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6.2.2 Responsibilities of the alteration distributor

Any alteration carried out by the distributor transfers the responsibilities from the manufacturer to the alteration

distributor.

6.2.3 Responsibilities of the repackaging distributor

The repackaging distributor shall have in place verifiable procedures to prevent lot contamination, and to maintain all
the original fastener characteristics as supplied by the manufacturer. Any repackaging carried out by the distributor
transfers the responsibilities from the manufacturer to the distributor for those characteristics which may be affected

by the repac

aging-operation
~ ~ T

6.3 Respagnsibilities of the user

The user shd

Additionally, the user shall take all prudent measures to assure the integrity of the fastepers purchased in a

with this Inte
7 Dispos

7.1 Gener

Records of d

7.2 Manuf

The manufad
contain faste

— They ma
— They ma
— They ma

— The user
If the usq
have no
may auth

7.3 User's|

Il supply all the information required in clause 4.

national Standard.
tion of nonconforming lots

Al

sposition shall be maintained by the fastener supplier.

acturer's options

turer may choose one of the following-gptions for the disposal of fastener lots that have beg
hers with non-conformities on his manufacturing plant.

be scrapped.
be 100 % inspected and-any detected non-conforming parts removed.
be reworked or reprocessed to correct the non-conforming characteristic(s).

may be informedf the non-conformity or non-conformities and his advice requested on the
br considers that the degree to which the characteristic(s) deviate(s) from specified require
bignificant effeCt on the assembly or performance of the fasteners in their service applicatio
orize a written release of the fasteners for completion of production or for shipment, as appli

options

ccordance

n found to

r disposal.
ments will
N, the user
cable.

Taking into consideration economical consequences, the user may agree with the supplier on one of the following

options for th

e disposal of those fastener lots that have been rejected after delivery.

— If the user considers that the degree to which the characteristic(s) deviate(s) from specified requirements will
have no significant effect on their performance in the intended service application, the user may authorize
release of the parts or fastener lots for that use and advise the manufacturer in writing.

— They may be scrapped.

— They may be 100 % inspected and any detected non-conforming parts removed.

— They may be reworked or reprocessed to correct the non-conforming characteristic(s).

— They all may be returned.
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If the supplier is a distributor, then the rework, inspection or reprocessing should be agreed with the fastener
manufacturer.

7.4 Distributor's options

Taking into consideration economical consequences, the distributor may agree with the manufacturer on one of the
following options for the disposal of those fastener lots that have been rejected after delivery.

— They may be scrapped.

— They may be 100 % inspected and any detected non-conforming parts removed.

1 1 ! [y ) r : 1 rmrpaimdirmdoen)
- They I Idy DT TCWUITREU UT' TCPTULESSEU U LUITELL UITE TTUTT=LUTTTOTTITINTY LHardaGieristtls).

— They all may be returned.

7.5 Re-ipspection

All fastengr lots that have been reworked and/or reprocessed shall be re-inspected for'the characteristjc(s) found to
be non-copforming and all other characteristics that would be affected by the reworking or reprocessing|operation(s).
If no partg inspected are found to be non-conforming, the fastener lots may, be-approved for delivgry or use as
applicable

© 1SO 2002 — All rights reserved 7
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Annex A
(informative)

Considerations to achieve ppm values

A.1 State of the art in the production of fasteners

A.l1.1 Asp

With the req
production a
allow a flow
the machine
which requir

other vesseld
of the produg

applying cor
mechanical

The quality ¢
intermediate
International
(Cpx) for spe

A.1.2 Infld

The requirenjents on measurements and tolerances for certain characteristics are based on the productic

applied (cold
illustrate this

In the manu
adherence tg
e.g., contour
contours ma
cold forming

In the produd
threads are f

For screws W

pcts of mass production

Lirements put upon the delivery quality of fasteners, by the customers, the special feature
e taken into account. The machines used today in the production of fasteners (eg: press

in use. The number of parts produced by a manufacturer can amount to up.téseveral millig
bs special measures for maintaining the process capability. In addition, the parts are trans
many times during the production process, the number of transfer operations depending on
tion chain (e.g., for cold heading, thread rolling, washing, quenching«andtempering, surface
osion protection, etc.) more than 20 times is not unusual. Special measures are taken
amage (especially at points of impact) and to avoid contamination.

bjective, zero defects, cannot be realized with today's state-of-the-art methods. To achiev
objectives are set by specifying criteria for evaluating’the delivered quality of fastene
Standard, such criteria are based on non-conforming @arts per million (ppm) and/or process
Cified characteristics.

ences of the production process

-forming processes, metal cutting freatment, heat treatment, etc.). Some examples are give

acture of fasteners, a number of production processes are reached by means of cold for
the tolerances depends not only on the material used but also on a number of other influenci
b produced by meang-of-free forming in open dies do not usually strictly adhere to tolerances 3
le by means of floewing material into closed dies. Sharp edges cannot always be avoided w

tion of threaded fasteners, there are differences in the screw threads based on the method i
brmed which affect geometry, tolerances, roughness, thread laps, etc.

ith-large length:diameter ratio, there is an increasing probability of warping (especially if the

s of mass
ps, rollers)

ate of 60 parts per minute to 800 parts per minute depending on the type, size)and operatifg cycle of

n per day,
ferred into
the length
treatment,
to prevent

b this aim,
rs. In this
capability

n process
n below to

ming. The
ng factors;
s do those
ith certain

processes. In suchrcases, it is often not possible to give clearly-defined tolerances or limit vaflues.

which the

last stage

of productior
considering t
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he individual part and production method.

specified

When coating the parts for corrosion protection, differences in the local thickness of the coating cannot be avoided
and will vary depending on the part size and the coating method, and may cause differences in the local salt spray
corrosion resistance. In such cases, depending on the type and geometry of the fastener, corrosion resistance is
based on significant surfaces of the fastener. Adherence to completion of salt spray testing prior to shipment is not
always practical because of the testing time required which may exceed several hundred hours. For this reason,
corrosion resistance is assured by means of suitable production management measures utilizing in-process control.
A quality judgement of this characteristic by evaluation of ppm is not possible. The same applies for the application
of lubricants on fasteners to meet specified limits of coefficients of friction. The adherence to such a specification
(e.g., it = 0,08 to 0,14) can only be ensured by means of suitable production management measures utilizing in-
process control, and checked by means of random testing.
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These examples illustrate the need for close collaboration between the manufacturer, distributor and user.

A.2 Repackaging considerations

Repackaging increases the risk of introduction of dissimilar fasteners or foreign parts and that of mechanical

damage.

A.3 Sources of non-conforming items and means to achieve specified ppm values

There are

— fasten

three sources of non-conforming item namely:

brs with non-conforming characteristics;

— foreigr or mixed parts (dissimilar fasteners);

— contarminants (metallic or non-metallic) which are not fasteners.

It is comm

establishnent of ppm values unless otherwise agreed. This is schematically illustrated in Figure A.1.

Foreign or,

party or frgm other sources.

Parts with

non-conformities in measurements, geometry and other‘properties result from unsystematic

process characteristics.

Examples

of unsystematic process characteristics are:

— cracks|in raw material, occlusions;

— welding points in wire;

— sporadic chipping in an extrusion die;

— parts With missing characteristics sti€h as parts without threads or without knurl;

— threadp with pitch errors;

— internal drive with excessive_coating material, etc.

Examples

of systematie/process characteristics are measurement and/or tolerance deviations.

on practice to include only fasteners with non-conforming characteristics-and dissimilar fadteners in the

mixed parts can result either from the manufacturer's productien‘chain or the production chgin of another

Dr systematic

While unslstematic \non-conformities cannot be recognized by statistical process control (SPC), sygtematic non-
conformiti¢s canpusually be limited by the application of SPC.

The appli
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alivary, ~ + Hh nan aanfariaiting A o nfnf:nfir\—l ba.SiS |f for
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instance, a Cy value of 1,33 for a single characteristic is assumed, this means that 99,994 % of the fasteners are
within the specification for this particular characteristic. If the process is exactly centered, statistically, O to
60 fasteners per one million fasteners may then be outside the tolerance limits.

A.4 Ins

pection

A.4.1 General

To achieve specified ppm values one of the following inspection options may be applied, where inspection means to
check parts for selected characteristics and to remove detected parts with non-conformities.
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Fasteners with non-conformities
and foreign or mixed parts

Foreign and Fasteners with
mixed parts non-conformities
\ \
l l
. Non-conformities due Non-conformities dde
From own From foreign . :
. ) to unsystematic to systematic
prodyction production L .
process characteristics process‘characterist|cs
SPCe.g., Process
Cc. > 1,33 monitoring e.g.,
Pk by random festing
ppm4 ppm; ppm3 ppmy ppmg
5
% pPpMn
Specified ppm
values
No 100 % manual 100 % automatic
inspection inspection inspection
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