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FOREWORD

The Iranian Petroleum Standards (IPS) reflect the
views of the Iranian Ministry of Petroleum and
are intended for use in the oil and gas production
facilities, oil  refineries,  chemical and
petrochemical plants, gas handling and processing
installations and other such facilities.

IPS is based on internationally acceptable
standards and includes selections from the items
stipulated in the referenced standards. They are
also supplemented by additional requirements
and/or modifications based on the experience
acquired by the Iranian Petroleum Industry and
the local market availability. The options which
are not specified in the text of the standards are
itemized in data sheet/s, so that, the user can
select his appropriate preferences therein.

The IPS standards are therefore expected to be
sufficiently flexible so that the users can adapt
these standards to their requirements. However,
they may not cover every requirement of each
project. For such cases, an addendum to IPS
Standard shall be prepared by the user which
elaborates the particular requirements of the user.
This addendum together with the relevant IPS
shall form the job specification for the specific
project or work.

The IPS is reviewed and up-dated approximately
every five years. Each standards are subject to
amendment or withdrawal, if required, thus the
latest edition of IPS shall be applicable

The users of IPS are therefore requested to send
their views and comments, including any
addendum prepared for particular cases to the
following address. These comments and
recommendations will be reviewed by the relevant
technical committee and in case of approval will
be incorporated in the next revision of the
standard.

Standards and Research department
No.19, Street14, North kheradmand

Karimkhan Avenue, Tehran, Iran .
Postal Code- 1585886851

Tel: 88810459-60 & 66153055
Fax: 88810462

Email: Standards@nioc.org
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GENERAL DEFINITIONS:

Throughout this Standard the following
definitions shall apply.

COMPANY :

Refers to one of the related and/or affiliated
companies of the Iranian Ministry of Petroleum
such as National Iranian Oil Company, National
Iranian Gas Company, National Petrochemical
Company and National Iranian Oil Refinery And
Distribution Company.

PURCHASER :

Means the “Company" where this standard is a
part of direct purchaser order by the “Company”,
and the “Contractor” where this Standard is a part
of contract document.

VENDOR AND SUPPLIER:

Refers to firm or person who will supply and/or
fabricate the equipment or material.
CONTRACTOR:

Refers to the persons, firm or company whose
tender has been accepted by the company.
EXECUTOR:

Executor is the party which carries out all or part of
construction and/or commissioning for the project.
INSPECTOR :

The Inspector referred to in this Standard is a
person/persons or a body appointed in writing by
the company for the inspection of fabrication and
installation work

SHALL:

Is used where a provision is mandatory.

SHOULD:

Is used where a provision is advisory only.

WILL:

Is normally used in connection with the action by
the “Company” rather than by a contractor,
supplier or vendor.

MAY:

Is used where a provision is completely
discretionary.
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1. SCOPE

This Standard gives the minimum requirement for
metric type fasteners (screws, bolts, studs, nuts
and washers) which are used in oil, gas and
petrochemical industries.

For inch type fasteners refer to ISO 5864.

Note 1:

This is a revised version of the standard
specification by the relevant technical committee
on Nov. 2004, which is issued as revision (1).
Revision (0) of the said standard specification is
withdrawn.

Note 2:

This bilingual standard is a revised version of the
standard specification by the relevant technical
committee on November 2008, which is issued as
revision (2). Revision (1) of the said standard
specification is withdrawn.

Note 3:

In case of conflict between Farsi and English
languages, English language shall govern.
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2. REFERENCES

Throughout this Standard, the following dated and
undated standards / codes are referred to. These
referenced documents shall, to the extent specified
herein, form a part of this Standard. For dated
references, the edition cited applies. The
applicability of changes in dated references that
occur after the cited date shall be mutually agreed
upon by the Company and the Vendor. For
undated references, the latest edition of the
referenced documents (including any supplements
and amendments) applies.

ISO (INTERNATIONAL ORGANIZATION
FOR STANDARDIZATION)

ISO 261, 1998 “ISO  General Purpose
Metric  Screw  Threads-
General Plan”

ISO 262, 1998 “ISO  General Purpose
Metric  Screw  Threads-
Selected Sizes for Screws,
Blots and Nuts”

1SO 273, 1979  “Fasteners - Clearance Holes
for Bolts and Screws”

ISO 286-1,1988  “ISO System of Limits and
fits — part 1: Bases of
Tolerances, Devia-tions and
Fits”

ISO 724, 1993 “ISO General-Purpose
Metric Screw Threads -
Basic Dimensions”

ISO 887, 2000 “Plain Washers for Metric
Bolts, Screws and Nuts —
General Plan”

ISO898-1,1999  “Mechanical Properties of
Fasteners-Part1:1 Bolts,
Screws and Studs”

ISO898-2,1992  “Mechanical Properties of
Fasteners — Part2: Nuts
with Specified Proof Load-
Values-Coarse Thread”

ISO 965-1, 1998 “ISO  General  Purpose
Metric  Screw  Threads-
Tolerances-Part 1:
Principles and Basic Data”
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ISO 1101, 1983  “Technical Drawings-
Geomet-rical Tolerances”

1ISO1891,1979 “Bolts, Screws, Nuts and

Accessories-Termino-logy
and Nomen —clature”

ISO 2081, 1986  “Electrodeposited Coatings
of zinc on Iron or Steel”

1S02692,1992 “Technical Drawings-
Geometrical Tole-rances -
Maximum Material

principle. Amendment 1-
Least Material Requirement”

ISO 3269, 2000  “Fasteners-Acceptance
Inspection”

ISO 3506-1, 1997 “Mechanical Properties of
Corrosion-Resistant
Stainless-Steel Fasteners —
Part 1: Bolts, Screws and
Studs”

ISO 4042, 1982  “Threaded Components-
Electroplated Coatings”

1SO 4759.3:2000 “Tolerances for Fasteners —
art 3: Plain Washers for
Bolts Screws and Nuts —
Product Grades A and C”

ISO 5408, 1983  “Cylindrical Screw Threads-
Vocabulary”

ISO 5864,1993  “ISO Inch Screw Threads —
Allowances and Tolerances”

ISO 6157-1, 1988 “Fasteners-Surface
Discontinuities-  Part  1:
Bolts, Screws and Studs for
General Requirements”

ISO 6157-2, 1995 “Fasteners-Surface Discon-
tinuities- Part 2, Nuts”

ISO 6157-3, 1988 “Fasteners-Surface Discon-
tinuities- Part 3: Bolts,
Screws and nuts for Special
Requirements”
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ISO 6507-1, 1997 “Metallic Materials- Vickers
Hardness Test- Part 1- Test
Method”

ISO 7089, 2000 “Plain Washers-Normal
Series- Product Grade — A”

ISO 7090, 2000  “Plain Washers-
Chamfered- Normal Series-
Product Grade — A”

ISO 7091, 2000  “Plain Washers-Normal
Series- Product Grade — C”

1ISO 7092,2000 “Plain ~ Washers-  Small
Series- Product Grade — A”

ISO 7093-1, 2000 “Plain  Washers-  Large
Series- Product Grade — A”

ISO 7093-2,2000 “Plain  Washers- Large
Series- Product Grade — C”

ISO 7094,2000 “Plain  Washers-  Extra
Large Series- Product Grade
_ C”

ISO 7415, 1984  “Plain Washers for High
Strength Structural Bolting,
Hardened and Tempered”

I1SO 7416, 1985  “Plain Washers- Chamfered,
Hardened and Tempered for
High Strength  Structural
Bolting”

ISO 10683,2001  “Non-electrolytically
Applied Zinc Flake
Coatings”

IPS IRANIAN PETROLEUM STANDARDS)

IPS-E-GN-100  “Engineering Standards for
Units”
3. TERMS AND DEFINITIONS
3.1 Terms

Terms as given in the followings, apply to this
Standard:
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3.1.1 Shape of heads
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HEXAGON HEAD CHEESE HEAD
G09S L e Y
(1)
=& (=@
HEXAGON HEAD WITH COLLAR RAISED CHEESE HEAD
OIS ady (heS iy L2 O
(mpEs - (& 6
HEXAGON HEAD WITH FLANGE PAN HEAD

(ewie )l 4l

B

= &

ROUND HEAD COUNTERSUNK HEAD
355 sl
MUSHROOM HEAD UNDERCUT COUNTERSUNK HEAD
T8 ool lypy sl ani®

——

SLOTTED COUNTERSUNK(FLAT) HEAD
SCREW

(C55 o g) Jlo Sl lan > o (2065 mo

o

SLOTTED CHEESE HEAD SCREW
N S gy (85 T

éLr===%

SLOTTED (OVAL)HEAD SCREW
(€0 059) JOS 1 g0y (So95

o )

SLOTTED PAN HEAD SCREW
ISl Al po 05

I

SLOTTED RAISED CHEESE HEAD FIT
SCREW(SHOULDER SCREW)

NSl i 0 (g o (S5,95 (S095

cE—

SLOTTED HEAD SCREW
EYCINNE SUREER

For more information refer to ISO 5408 & ISO
1891
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3.1.2 Driving features b ousils )5 ST Y-)-Y
WING SLOT
HEXAGON SOCKET CROSS RECESS (PHILIPS)
ShsS o ( Ls‘ﬂ) Syre (oeked) sz (5855,
—
|~
SQUARE SOCKET CROSS RECESS
5555 ke (D) sy Ol 02) g Jloz (585958
For more information refer to ISO 5408 ISO 1891 §ISO 5408 4 yiin wleMbl gl
& ISO 1891
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3.1.3 Form of shank

Lz jo alw gy o ¥-)-Y

e

|
AL

NORMAL SHANK(NOMINAL SHANK
DIAMETER- NOMINAL THREAD DIAMETER)

(03)') ‘so.w‘ ).laﬁ — a8l LSA'“‘ )J45) L-J}o.’.a a8l

===

REDUCED SHANK (SHANK
DIAMETER-EFFECTIVE PITCH
DIAMETER)

(EY) il zals ails

B

WAISTED SHANK(SHANK
DIAMETER<MINOR DIAMETER)

(PSS b - Bl )

INCREASED SHANK(SHANK
DIAMETER<THREAD DIAMETER)

Sal o ables (3lz) a8l (ial3l adle
(@8l Jla < jiSzS Lad) (8lo a8 < og3, ,lad)
SHOULDER SQUARE NECK
(b go) I als il (BB 355 sl o5 4l

For more information refer to ISO 5408 &
ISO 1891
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3.1.4 Nomenclature of nuts

oo o (Il F-)-Y

ROUND NUT WITH DRILLED HOLES IN

KNURLED NUT
T ONE FACE
)L\?| 0 J40
L9y S 0 oad e gleS s b 0,5 0500
H — ‘
SLOTTED ROUND NUT PREVAILING TORQUE TYPE ALL METAL
JRC I HEXAGON NUT

() e (5)glntS 53 518 plas 55 b 00

1©

ROUND NUT WITH SET PIN HOLES
Gl )l o ppe) 25 )15 SleBlypm b o)S o pe

B @&

PREVAILING TORQUE TYPE HEXAGON NUT
WITH NYLON INSERT

(AhL) (s lS 295 25 0
(M) s ,5s5 g

HEXAGON SLOTTED NUT
55 b o Sl os

GRo

ACRON NUT(DOMED CAP NUT)
Sl aezlo (s @) o9y 00

HEXAGON CASTLE NUT
OS5 s (olS 0 e

SRC

CAP NUT
(A 45) gy yo 0 0

For more information refer to ISO 5408 &
ISO 1891
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3.1.5 Nomenclature of washers

PYR PP RCN R

PLAIN WASHER
(&z0) ool ,ilg

SERRATED LOCK WASHER EXTERNAL
TEETH

09 3l B lols Jlas iy

LOCK WASHER INTERNAL TEETH

S alas b Jad il

R

COUNTERSUNK EXTERNAL TOOTHED
LOCK WASHER

ESRPRNPPRENF e

<,

LOCK WASHER EXTERNAL TEETH
Somm alwis b Jad yalg

EXTERNAL TAB WASHER
S G Bl

SERRATED LOCK WASHER INTERNAL
TEETH

# B sl s il

INTERNAL TAB WASHER

$9° Ko7, yhlg

TAB WASHER WITH LOGE TAB
Sl dllss (5,97 > il

TAB WASHER WITH LODGE TAB AND WING
Sl 5 I dlss g yeme 5 s

SINGLE COIL SPRING LOCK WASHER
adl> SO (6,8 Jad Ll

SINGLE COIL SPRING LOCK WASHER
aal> SO (6,8 B Ll

For more information refer to ISO 5408 &
ISO 1891
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3.1.6 Studs
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by Joo #-V-Y

STUD

095y y 90 g2 Jeo

STUD WITH UNDERCUT

Gl JLd)oads 315 pj eg)y w99 @ Jue

WAISTED STUD

Sk oS 055y 90 T Jeo

|HNI)

DOUBLE END STUD WITH FULL SHANK

Syeme alo Logsy o 90 g Joo

i

DOUBLE END STUD WITH REDUCED SHANK

(a8l jials),eY a8lo b og)y pw 90 g Juo

STUD BOLT

035, pled g Juo

For more information refer to ISO 5408 & ISO ISO 1891 5 ISO 5408 &yl Oledbl ol y
1891

Dgs dz>| w0
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3.2 Definitions and Abbreviations

Acceptable quality level (AQL): Quality level
which in a sampling plan corresponds to a
specified  relatively  high  probability of
acceptance.

Acceptance number (AC) : Maximum number
of nonconforming units in any given sample that
still allows acceptance of the lot.

Basic size : This is the zero line or surface at
assembly where the interface of the two mating
parts have a common reference.

Basic thread profile: The theoretical profile of
the screw thread in an axial plane defined by
theoretical dimensions and angles common to
internal and external threads, (see fig. 6 in ISO
5408)

Bolt:
fastener designed for insertion through holes in

Is an externally threaded and headed

assembled parts and is normally intended to be
tightened or released by torquing a nut . In cases
such as round head bolts , track bolts , plow bolts,
it is prevented of being turned during assembly by
torquing a nut and in other cases such as heavy
hex . structural bolts it must be assembled with a
nut to perform its intended service .

Characteristic: Dimensional element,
mechanical property or other recognizable feature
of a product for which limits are specified, for
example, head height, body diameter, tensile
strength or hardness

Clearance: The difference between the size of the
internal thread and the size of the external thread
when the latter is smaller.

Crest diameter: The major diameter of an
external thread and the minor diameter of an
internal thread.

Design profiles: The maximum material profiles
permitted for external and internal threads for a
specified tolerance class.

Deviation: The algebraic difference between a
given  size(actual, = measured, = maximum,
minimum, etc.) and the corresponding basic size.

13

2 aS waS mhow: (AQL) Jg8 b6 coins mlaw
3Ly b Gy Jloiol S0 Ly (505 @il )b S

Sl cillas jazie
30 Gl glaazly i it (AC) o pdy jled

3jledion slome | atws (B pdy join a5 diged 2

Cdx azhd g0 jlige jo xhw b jho b 4yl ojludl

R J .o 8]" 6‘)‘\5450 .-‘" ".Y/ 0«-\35*0

amhoo S0 )0 g 095y =28 e i Ml 093 & o
it S pdio (20,8 (sLlg; g olal aliwg 4 a5 sl (559700
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Fit: the relationship existing between two
corresponding external and internal threads with
respect to the amount of clearance or interference
which is present when they are assembled. The
relationship is determined for threads by the fit on
the functional diameter.

Fundamental deviation: That one of the two
(upper and lower) deviations which is
conventionally chosen to define the position of the
tolerance zone in relation to the basic size. The
convention is :

a) If both deviations have the same sign (or
one is zero), that deviation which is
numerically the

b) if the deviations have opposite signs, the
fundamental deviation is the upper deviation
for an external thread or the lower deviation
for an internal thread.

Inspection lot: Definite quantity of fasteners of a
single type, tolerance grade, property class and
size, manufactured under conditions which are
presumed uniform, are submitted by a supplier for
inspection at one time.

Ladle analysis: A term applied to the chemical
analysis of a heat of steel as reported by producer
; it is determined by analyzing a test ingot sample
obtained during the pouring of the steel from a
ladle.

Limiting quality (LQ): Quality level which in a
sampling plan corresponds to a specified and
relatively low probability of acceptance.

Lot size (N): Number of fasteners contained in a
lot.

Lower deviation: The algebraic difference
between the minimum limit of size and the
corresponding basic size. It is designated by the
French term “ecart inferieur” (EI for internal and
ei for external threads).

Major characteristic: Characteristic which, if
nonconforming, is likely to result in a failure or to
reduce materially the usability of the fastener for
its intended purpose

14
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Minor characteristic: Characteristic that is
neither likely to reduce materially the usability of
the fastener for its intended purpose, nor a
departure from established specification having
little bearing on the effective use or operation on
the fastener.

Product grade: The product grades refer to the
quality of the product and to the size of the
tolerances where grade A is the most precise, and
grade C is the least.

Property class: Property class symbol consists of
two figures:

1) The first indicates 1/100 of the nominal
tensile strength in newtons per square
millimeter (see Ry, in tables 10 and table 12)

2) The second figure indicates 10 times the
ratio between lower yield stress R, (or proof
stress Ry02) and nominal tensile strength R,
(yield stress ratio).

The multiplication of these two figures will give
1/10 of the yield stress in newtons per square
millimeter.

1. 12.9, 10.9, 9.8, ..... for more information refer
to table 10.

Purchaser: Receiver or his representative who
receives the fasteners; this is not necessarily the
final user of the fasteners

Supplier: Manufacturer of the fasteners, or dealer
or representative who supplies the fasteners.

Sample: One or more fasteners drawn from a lot,
taken at random so that all fasteners have an equal
chance of selection.

Sample size (N): number of fasteners in the
sample

Sampling plan: Plan according to which a sample
is taken in order to obtain information and to
reach a decision on the acceptance of the lot.
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Screw: Is an externally threaded fastener capable
of being inserted into holes in assembled parts , of
mating with a preformed internal thread or
forming its own thread and of being tightened or
released by torquing the head. In cases such as
wood screws , tapping screws it has a thread form
which prohibits assembly with a nut having a
straight thread of multiple pitch length and in
other cases such as square head set screw it must
be torqued by its head in to a tapped or other
preformed holes to perform its intended service.

Tolerance: The total amount of variation
permitted for the size of a dimension. It is the
difference between the maximum limit of size
(i.e., the algebraic difference between the upper
deviation and lower deviation). The tolerance is
an absolute value without sign. Tolerance for
threads is applied to the design size in the
direction of the minimum material. On external
threads the tolerance is applied negatively. On
internal threads the tolerance is applied positively.

Tolerance class: The combination of a tolerance
position with a tolerance grade. It specifies the
fundamental deviation and tolerance for the pitch
and major diameters of external threads and pitch
and minor diameters of internal threads.

Tolerance grade: A series of tolerances intended
to provide the same level of accuracy for all basic
sizes.

Tolerance position: The position of the tolerance
zone in relation to the basic size, as defined by the
fundamental deviation.

Tolerance zone: The zone between the design
size profile and the minimum material size
profile.

Upper deviation: The algebraic difference
between the maximum limit of size and the
corresponding basic size. It is designated by the
French term “ecart superieur” (ES for internal and
es for external threads).

Note: For more definitions see ISO 5408.
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4. UNITS

This standard is based on International System of
Units (SI), as per IPS-E-GN-100 except where
otherwise specified.

5. GENERAL REQUIREMENTS
5.1 Dimensions

Dimensions of metric screw threads is cited in
table 1 of this standard(See Figs. 2 to 6).

(FXCTE

Gebate ((SI) baxly Mol s pllas glie s oo lasbiwsl (]
G50 azly ;Ko il oo IPS-E-GN-100 o kel b
il ool i

ogos bl -0

olasl V-0

odds S35 lasbiwl (Y Jauz 10 S5 e g sboog s, olal
FLY sl Ko 4 oS o )]

TABLE 1 - DIMENSIONS OF GENERAL PURPOSE METRIC SCREW THREADS

0 yglilo dod Sy yho gy sWeg)y bl Y Jgur

PITCH MINOR APPLICATION
NOMINAL DIAMETER PITCH DIAMETER DIAMETER CLASS
= MAJOR DIAMETER o yhas Ko b 5,05 03,
Syt b = ol b ad (o5 ,hd)
D,d 1Y D,, d, Dy, d;
14 0.3 1.205 1.075 Coarse S yd
0.2 1.270 1.183 Fine .
1.6 0.35 1.373 1.221 Coarse 7
0.2 1.470 1.383 Fine 02
1.8 0.35 1.573 1.421 Coarse 2
0.2 1.670 1.583 Fine ORI
2 0.4 1.740 1.567 Coarse I
0.25 1.838 1.729 Fine e
22 0.45 1.908 1.713 Coarse o2
0.25 2.038 1.929 Fine 2
2.5 0.45 2.208 2.013 Coarse Sy
0.35 2.273 2.121 Fine 3
3 0.5 2.675 2.459 Coarse R
0.35 2.773 2.621 Fine ,
3.5 0.6 3.110 2.850 Coarse 7
0.35 3.273 3.121 Fine Cadyo
4 0.7 3.545 3.242 Coarse ;5
0.5 3.675 3.459 Fine o
4.5 0.75 4.013 3.686 Coarse )
0.5 4.175 3.959 Fine >
5 0.8 4.480 4.134 Coarse Sy
0.5 4.675 4.459 Fine ;'
5.5 0.5 5.175 4.959 Fine ORI
6 1 5.350 4917 Coarse .
0.75 5513 5.188 Fine 2
)
B3
B3
S 5o
B3
(To be continued) (5,15 aolo)
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TABLE 1 (continued)

V Joue aolol
NOMINAL PITCH PITCH MINOR APPLICATION
DIAMETER o5 DIAMETER DIAMETER CLASS
=MAJOR DIAMETER S ylad S oS b 3,5 00,
ool SB =53 o (P8 Sb2)
D,d 1Y D,, d, Dy, d,
7 1 6.350 5917 Coarse ey
0.75 6.513 6.188 Fine )
8 1.25 7.188 6.647 Coarse 7
1 7.350 6.917 Fine o2
9 1.25 8.188 7.647 Coarse .5
1 8.350 7917 Fine ey
10 1.5 9.026 8.376 Coarse 33
1.25 9.188 8.647 Fine s
12 1.75 10.863 10.106 Coarse ,
1.25 11.188 10.647 Fine >
14 2 12.701 11.835 Coarse Cadspo
1.5 13.026 12.376 Fine 3
16 2 14.701 13.835 Coarse e
1.5 15.026 14.376 Fine o
18 2.5 16.376 15.294 Coarse .
1.5 17.026 16.376 Fine =02
20 25 18.376 17.294 Coarse R
1.5 19.026 18.376 Fine o
22 25 20.376 19.294 Coarse .
1.5 21.026 20.376 Fine Ol
24 3 22.051 20.752 Coarse =02
2 22.701 21.835 Fine B3]
26 1.5 25.026 24.376 Fine NI
27 3 25.051 23.752 Coarse )
2 25.701 24.835 Fine o
30 3.5 27.727 26211 Coarse =2
2 28.701 27.835 Fine )
33 3.5 30.727 29.211 Coarse 2
2 31.701 30.835 Fine o
36 4 33.402 31.670 Coarse .
2 34.701 33.835 Fine 7
39 4 36.402 34.670 Coarse B
2 37.701 36.835 Fine 3.3
42 45 39.077 37.129 Coarse Sy
45 4.5 42.077 40.129 Coarse o
48 5 44,752 42.587 Coarse s
52 5 48.752 46.587 Coarse -~
56 5.5 52.428 50.046 Coarse 7
60 55 56.428 54.046 Coarse Cads o
64 6 60.103 57.505 Coarse %
68 6 64.103 61.505 Coarse ey
;MZ)o
Sy
Sy
c;ui':)o
c,ui)o
c,ui)o
;Mi,)o
Based on table 1 : ISO 724 & table 2: ISO 261 ISO 261:Y Jgu 9 ISO 724 Jgus wlwly
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5.2 Tolerances

Tolerances are defined by tolerance grades,
tolerance positions and a selection of grades and
positions (tolerance classes).

5.2.1 Tolerance grades

For each of the two main elements, pitch diameter
and crest diameter, a number of tolerance grades
have been established. Related values for each
grades are given in tables 2, 3, 4 and 5. In most
cases the tolerance grade and tolerance position
for two main elements are the same which in such
cases only one of them will be mentioned.

As a general rule grade 6 shall be used for
tolerance quality medium and normal length of
thread engagement. The grades below 6 are
intended for tolerance quality fine and/or short
length of engagement. The grades above 6 are
intended for tolerance quality of coarse thread
and/or long length of thread engagement. Length
of thread engagements are given in table 6. A
series of tolerance grades of the four screw thread
diameters are as follows.

Tolerance grades
D, 4,5,6,7,8
d 4,6,8
D, 4,5,6,7,8
d, 3,4,5,6,7,8,9

Note :

Dimensions other than those mentioned in table 1
shall be sclected from table 1 in ISO 724 and
table 2 : ISO 261.

5.2.2 Tolerance positions

Positions of tolerances with respect to zero line
(basic size) is shown in Fig. 1.

- For nuts (internal threads) shall be either G with
positive fundamental deviation or H (see Figs. 2
and 3) with zero fundamental deviation (see
table 7).

- For bolts (external threads) shall be either e, f or
g with negative fundamental deviation or h (see
Figs. 4 and 5) with zero fundamental deviation
(see table 7).
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TABLE 2 - MINOR DIAMETER TOLERANCES OF NUT THREAD(INTERNAL THREAD) (Tp,)
(CREST TOLERANCE OF NUT)
(Tp1) (P90 09)3)0 p0 093y Sgs yhad slas,lolgy Y Jgua
(050 0935 U (5,1919))

PITCH TOLERANCE
el GRADES
P slraz,s 5)l8lg)
5 6
mm) siectss (um)yios S50 () 03 5o
0.25 56 -
0.35 80 100
0.4 90 112
0.45 100 125
0.5 112 140
0.6 125 160
0.7 140 180
0.75 150 190
0.8 160 200
1 190 236
1.25 212 265
1.5 236 300
1.75 265 335
2 300 375
2.5 355 450
3 400 500
3.5 450 560
4 475 600
4.5 530 670
5 560 710
5.5 600 750
6 630 800
Based on table 3 : ISO 965-1 ISO 965-1 : ¥ Jgus wlul
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TABLE 3 - MAJOR DIAMETER TOLERANCES OF BOLT THREAD (EXTERNAL THREAD) (Ty)
(CREST TOLERANCE OF BOLT)

(Ta) (P9 093)) 0 ye0 T 0933 S 33 ybd S syI8lgy -F Jgur

(0 500 @ 0935 U 5l0l5y)

PITCH TOLERANCE
o5 GRADE (6)
P (7) a2, 5,11y,
mm yiolse Hm yog ;S0
0.25 67
0.35 85
0.4 95
0.45 100
0.5 106
0.6 125
0.7 140
0.75 140
0.8 150
1 180
1.25 212
1.5 236
1.75 265
2 280
2.5 335
3 375
3.5 425
4 475
4.5 500
5 530
5.5 560
6 600
Based on table 4: ¥ Jyus wlal p
ISO 965-1 ISO 965-1

- For more information refer to ISO 965/1. 23,5 ax>10 ISO 965/1 & ity Sledbl S (4l -

- Tolerance definitions are described in sub-clause Jesz 5 lesyslol o Y- ai 4y o lolg, cay o5 ol -
3.2 and in notes of table 7. 00,5 axxlo ¥
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TABLE 4 - PITCH DIAMETER TOLERANCES OF NUT THREAD (INTERNAL THREAD)(Tp;)

(Tp2) ($9° 0935) 0340 0935 30 Fleo oS s lolgy —F Jgu

BASIC MAJOR PITCH TOLERANCE
DIAM]?TERI{ j GRADE (5)
D &l ) 5 kb i
P (&) 429 5,109,
Over Up to and incl.
ol 3 e ol Jolog I G
mm ol mm ol mm ol Hm yeg ;Sno

1.4 0.2 0.2
0.25 0.25 60

0.35 0.35 67

0.4 0.4 71

0.45 0.45 75

2.8 0.35 0.35 71
0.5 0.5 80

0.6 0.6 90

0.7 0.7 95

0.75 0.75 95

0.8 0.8 100

5.6 0.75 0.75 106
1 1 118

1.25 1.25 125

1.5 1.5 140

11.2 1 1 125
1.25 1.25 140

1.5 1.5 150

1.75 1.75 160

2 2 170

2.5 25 180

22.4 1 1 132
1.5 1.5 160

2 2 180

3 3 212

35 35 224

4 4 236

4.5 4.5 250

45 1.5 1.5 170
2 2 190

3 3 224

4 4 250

5 5 265

55 55 280

6 6 300

Based on table 5 : ISO 965-1 ISO 965-1 :8 Jgu bl »

- For more information refer to ISO 965/1. 23,5 ax>10 ISO 965/1 &y iy Sledlbol S (5 -

- Tolerance definitions are described in sub-clause Jsoz n5 sl slol 5 Y-V an a4 (g )loly, iy )l (gl -
3.2 and in notes of table 7. 00,5 axxlo ¥
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TABLE 5 - PITCH DIAMETER TOLERANCES OF BOLT THREAD (EXTERNAL THREAD) (Tqg,)

(Ta2) (S 093)) 00 T 095y 30 Slao yhaS S (551019 -0 Jouo

BASIC MAJOR DIAMETER d PITCH TOLERANCE
dab S, p ks e GRADE (6)
Over Up to and incl. P (8) az 0 5yl8lg,
RIBIF ol Joll g oI G
mm yoleo mm yio.leo mm yosdeo Hm yog ;s

1.4 2.8 0.2 50
0.25 56

0.35 63

0.4 67

0.45 71

2.8 5.6 0.35 67
0.5 75

0.6 85

0.7 90

0.75 90

0.8 95

5.6 11.2 0.75 100

1 112

1.25 118

1.5 132

11.2 224 1 118
1.25 132

1.5 140

1.75 150

2 160

2.5 170

22.4 45 1 125
1.5 150

2 170

3 200

35 212

4 224

4.5 236

45 90 1.5 160

2 180

3 212

4 236

5 250

5.5 265

6 280

Based on table 6 : ISO 965-1 ISO 965-1 : & Jguo wlwl y

- For more information refer to ISO 965/1. 23,5 x>0 ISO 965/1 & iy Sledbl S (gl -

- Tolerance definitions are described in sub-clause i slesslels o V=Y o 4 Lo lolg, ca a5 sl -

3.2 and in notes of table 7. 205zl ¥ Jgu
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TABLE 6 - LENGTHS OF THREAD ENGAGEMENT

Loogyy sy s ob —F Jou

BASIC MAJOR LENGTH OF THREAD ENGAGEMENT
DIAMETER d,D 0935 S5 30 Job
D,d 4l 53 ybas PITgH
'Over Up to and ﬁp S oligs N Jeox L oL
ol 3l yden _ imd. Up to and Over Up to and Over
ol el g o1 6 incl. o 31 s incl. o 31 s
OT J.oL.‘ZagQi G OT J‘L“:’Sdi 4
14 2.8 0.2 0.5 0.5 15 1.5
0.25 0.6 0.6 1.9 1.9
0.35 0.8 0.8 26 2.6
0.4 1 1 3 3
0.45 13 13 3.8 3.8
2.8 5.6 0.35 1 1 3 3
0.5 1.5 1.5 45 45
0.6 1.7 1.7 5 5
0.7 2 2 6 6
0.75 22 22 6.7 6.7
0.8 25 2.5 75 75
5.6 11.2 0.75 24 2.4 7.1 7.1
1 3 3 9 9
1.25 4 4 12 12
1.5 5 5 15 15
112 224 1 3.8 3.8 1 1
125 45 45 13 13
1.5 5.6 5.6 16 16
1.75 6 6 18 18
2 8 8 24 24
2.5 10 10 30 30
224 45 1 4 4 12 12
1.5 6.3 6.3 19 19
2 8.5 8.5 25 25
3 12 12 36 36
3.5 15 15 45 45
4 18 18 53 53
45 21 21 63 63
45 90 1.5 7.5 7.5 2 2
2 9.5 9.5 28 28
3 15 15 45 45
4 19 19 56 56
5 24 24 71 71
5.5 28 28 85 85
6 32 32 95 95

Based on table 2 : ISO 965-1 ISO 965-1 :Y Jguo wlwl »

See notes in the next page. S asio [0 s glol 4 S oSS
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Note: 6ok
The length of thread engagement is classified into i 00, L NS 05,5 a5l (S @ 09, 60550 Jobo
one of three groups S, N or L. Sgdoo

S : for short engagement obsS 6,5 ,0 Jsb sl S
Fere 2550 Job sl N
sk 05 Jsb ln i L

N : for normal engagement

L : for long engagement

- For more information refer to ISO 965/1.

- Tolerance definitions are described in sub- 29,5
clause 3.2 and in notes of table 7. 2 ss,elol o Y=Y o w lag loly, cu,ms glp -

20,5 dxzly0 ¥V Jgo

TABLE 7 - FUNDAMENTAL DEVIATIONS FOR NUT THREADS (INTERNAL THREADS) AND
BOLT THREADS (EXTERNAL THREADS)

(P9 SR0g))) 0 o T S0y 9 (950 o)) 0 pe0 Sog)) Iy ol b Blxil -V Jgu

PITCH FUNDAMENTAL DEVIATION
Gobey Gl il
o
P NUT THREAD BOLT THREAD
040 093 0 )0 T 09))
D,, D, d, d,
G e f g
El es es es
mm yioleo Hm yiog ;S Hmy yiog S0 Hm yiog Sro Hm yiog ySoro
0.2 +17 -17
0.25 +18 -18
0.3 +18 -18
0.35 +19 -34 -19
0.4 +19 -34 -19
0.45 +20 -35 -20
0.5 +20 -50 -36 -20
0.6 +21 -53 -36 -21
0.7 +22 -56 -38 -22
0.75 +22 -56 -38 -22
0.8 +24 -60 -38 -24
1 +26 -60 -40 -26
1.25 +28 -63 -42 -28
1.5 +32 -67 -45 -32
1.75 +34 -71 -48 -34
2 +38 -71 -52 -38
2.5 +42 -80 -58 -42
3 +48 -85 -63 -48
35 +53 -90 -70 -53
4 +60 -95 -75 -60
4.5 +63 -100 -80 -63
5 +71 -106 -85 -71
55 +75 -112 -90 -75
6 +80 -118 -95 -80

Based on table 1 : ISO 965-1

See notes in the next page.

1S0 965-1 11 Jgur yolusl 2
Ay dziuo 0 g aTol 4 uwss oS
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Note:

Tolerance positions in internal threads and
external threads are shown in figures 1, 2, 3, 4,
and 5 and 6.

ei, EI
ES, es Upper deviations (see figure 1)

lower deviations (see figure 1)

D Basic major diameter of internal thread (see
figures 2 and 3)

d Basic major diameter of external thread ( see
figures 4 and 5)

D, Basic pitch diameter of internal thread (see
figures 2 and 3)

d, Basic pitch diameter of external thread (see
figures 4 and 5)

D, Basic minor diameter of internal thread ( see
figures 2 and 3)

d, Basic minor diameter of internal thread lsee
figures 4 and 5)

d; Minor diameter of external thread ( see figures
4 and 5)

T Tolerance ( see figure 1)

TD,, TD,
Td, , Td,

For more information refer to ISO 965/1

Tolerances for
Dls DZ, dla d2

26

:6291L
2 S sBegsy g (F9,0 slres, o )by, el
w‘ ol OQL) QL».LJ ? 9 & ‘f ‘Yl sY s\ LSLQL,K“’

O IS 4 0sS oK) jeS sl Byl El el
(O U g ausS oK) juias sle Byl es, ES

A0S oL X0) gy 095, bl S, i D

Y5V sl s

A0S oL 50) (g ey, wl S, i d

O 5 F s

Ay 0 olSS) (S0 035wl (P k) Sle JLE Dy
YoV sl s

@ 95 o) Soye 0yy wb(pl Sk She k8 dy
O 5 ¥ o

5 Vsl JSb ) 08 ol50) (90 095, b S5 3 Dy
4

9 ¥ slelSt an 05 ol0) Sy 05, aly SzsS Jki d,
o

5 ¥ sle JS5 a0 olS0) (g e 05, wl SzsS S da
(@

() s oS oK5) (gyl0l, T

TD,, TD,
Td, , Td,

Sl solols,y
Dla D29 dla d2

ax> 30 ISO 965/1 & yiiow OleMb!l cuns 5l
20,8
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k % i
B
INTERNAL THREAD /
NTERN! : 7R
&?93°99)) a |
)
A
_____________ I 0
| 4
[<]
Q@
EXTERNAL THREAD K3
9 093) 7 .
4 1

POSITION OF TOLERANCES WITH RESPECT
TO ZERO LINE (BASIC SIZE)
Fig. 1
(41l 03101 yioo 1o &3 o s 1ol o1y x

Y JSSG

a Basic Profile
ab & o

7 H
. 0

0 0

INTERNAL THREADS WITH TOLERANCE INTERNAL THREADS WITH TOLERANCE

POSITION G POSITION H
Fig. 2 Fig. 3
G s,y ol b (Ggyo seog), H (g,I8lg, ol b (g5 slrog),

Y s Y US
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b e

Basic profile

APPLICATION ONLY IN CONNECTION WITH
WITH MINIMUM MATERIAL LIMITS (D mme)
EXTERNAL THREADS WITH
TOLERANCE POSITION e, fAND g
Fig. 4
(d2 min) acwes Slge e3guxo 4o Laidd & w )l

gst,e i,y oKl b Fgm oy,
f ]s &

Basic profile Qb & poud

Go- gauge profile g — .5 0310l ylo 8 & poud

APPLICATION ONLY IN CONNECTION
MINIMUM MATERIAL LIMITS (D mmz)
EXTERNAL THREADS WITH
TOLERANCE POSITION h
Fig. 5
(d2 min) aceS Slge 63guxo 4o Laid & w )l

h g l8lgy ol U Gig e W0y,
5 U

Basic profile Qb & o

Go- gauge profile g — .5 o3l0l o 38 & o

T o ;o
& Z T
Nt ot N Ly
LAY ; gy R T/
N\ i 2 TN\ | S
N\ l Yy K N \‘\‘&.@/ ;f y ::r ’:/, /
AN I %ﬁ"' L T
!: N ‘?{‘ i __/,rl ; \ \Z?{ /; i 'i_
[y § !’ H .
j 5 \-\ "r/ il IE " = \-\\ | .f‘/ i |
E — ]
-1 -] ﬂr
a) POSITION h a4
b) POSITION e, fAND g
h ol (a g 5 f.eolssl> (b
EXTERNAL ROOT PROFILE
Fig. 6
(S At ) &y
[ o)

Note:

For more information about root profile see clause
11:1SO 965-1:1998.

18910k
ISO a4y 0uS oSS aly ) F youd 950 ,0 yidon Ml (6l
1998 JLs 965-1 :11
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Note :

Tables 1 to 7 and Figs. 1 to 6 are related to
dimensions , tolerances , length of thread
engagement and fundamental deviations for
external thread of screws , bolts and studs and
internal thread of nuts.

5.2.3 Tolerance class

The tolerance class designation comprises a class
designation for the pitch diameter tolerance
followed by a class designation for the crest
diameter tolerance.

Each class designation consists of:
- a figure indicating the tolerance grade

- a letter indicating the tolerance position,
capital for internal thread, small for external
threads

If the two class designations for the pitch
diameter and crest diameter (major or minor
diameter for internal and external threads
respectively) are the same it is not necessary to
repeat the symbols.

5.3 Designation of Screw Threads

A screw thread shall be designated by the letter M
followed by the value of the nominal diameter
and the pitch, expressed in millimeters and
separated by the sign “x”.

Example: M8 x 1.25

For coarse threads listed in table 1, the pitch may
be omitted. Example: M8

29

FOTIE
bl 4 by 8 ) sladss gV G Y slaJso>
Sl ol laddlyzil g baogs; (62550 Jsb das,lbls)
slpabas g 0j00 Slag (b5 slagme Som laog),

Sl oo oo (5950 slaes) 5

51l 03, P—¥-d

00 S i olad SO Jolls (g lolgy 00 0auiS yaad oled
sles S5 ol Jlsis an a8 ol o8 4las (g loly, (sl 03,
gl 0 03,51 525 gl a8 (5 lals; (61 00 0aiiS yas

5l Gl Jolis 00 00iiS s oles y»
Az 50 (g )lolg, alS et dae S§ -
aS gyl ol Kl co S asii e Y B> S -
Sl Szs5 By g (Hgye sleegy) sl SHn B>
95 0 )% Samm slees))
ay) gz i g a5 Jlad gl 00 0aisS i sled g0 5]
5 9,0 Sboog; $lm SzsS B 5 Sy kb s s
23,5 1,85 laoled a5 e p3Y il LSS ((Sgpm

T $Wog)) 00dsS (pri Sled Y0
ol 3 G151 g &S M (5Y By b il g G o5,
W‘#Wﬁwb°w;5wg->ﬁp5%‘&|5

aseios 0l oo solatwl " x My o cudle o5 o5lul 4
20,5

M8x1.25: Jiw

Slad 5o Olgie V Jgazr jo 0als )53 > (sl sl
M8 :Jlw .o 5 Bidx 1y p5 ojlasl 095, 0ausS s
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Example for external thread :

Thread of 10 mm nominal diameter having apitchof I mm______ |

GM\ r:lf 6‘)& 6)‘““"‘1"“’ e (50.».:‘).‘4.9[.:05))

P9 093y &l Jlw
M10x1 - 5g 6g

Tolerance class for pitch diameter
(P8 hd) Sho k8 sl 5 by 09,

Tolerance class for major diameter

Sy s sl s blyy e,

Thread of 10 mm nominal diameter in the coarse pitch series

Sy ralf LSL‘%S)“’ 5 LS)‘“‘ML"’ ). w\).’a:élgoj)')

Tolerance class for pitch and major diameters
Sz k8 5 (a5 5ha8) Glee yhad (gl (5,5 00,

Example for internal thread :

Thread of 10 mm nominal diameter having a pitch of 1 mm:I_

Frorlio V a8 5 ek Vo gl S8 L oo,

P90 ey sl Jlwo

M10x1 - SH 6H

Tolerance class for pitch diameter
(P ,hd) Sl Jh3 sl 5 s, 03,
Tolerance class for minor diameter

Sze5 ks slp s blg, o0,

M10 - 6H

Thread of 10 mm nominal diameter in the coarse pitch series 4\
Sy plE sl g w10 (S yendin Vo cowl a3 Loy,

Tolerance class for pitch and major diameters

S ks 5 (k) Sl yhad (gl (5,l0lg; 60,

A fit between threaded parts is indicated by the
internal thread tolerance class followed by the
external thread tolerance class separated by a
stroke

Example:

M6 — 6H/6g
M20 x 2 — 6H/5g6g

5.4 Quality

The main items to be controlled for quality of
fasteners, including but not limited to, are as
follows:

30

6)‘0‘5) aé) Ms a4 03 09)) uL&]ﬂﬁ LJ"') Ju)s} u‘).uc
Lwgi a5 S g3y sylolyy 00, o Jis 4 g (F3,0 o35,
20 e yastios el 0dl oz o 5l bl > SO

:Jbo sl

M6 — 6H/6g

M20 x 2 — 6H/5g6g

CodS F-0

Wed S bodiinn CutS 5j50 0 Wb a5 Lol I
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5.4.1 Surface discontinuities
5.4.2 Chemical composition
5.4.3 Mechanical properties

This section is based on definitions mentioned in
ISO 3269.

5.4.1 Surface discontinuities
5.4.1.1 Inspection and evaluation procedure

For the acceptance inspection procedure, see
ISO 3269.Surface coatings shall be removed
before examination if identification of the surface
discontinuities is impaired.

5.4.1.2 Principles

The manufacturer is entitled to use any inspection
procedures but due care shall be taken to ensure
that products conform to this part.

The purchaser may use the inspection procedure
specified in this clause at his acceptance
inspection in order to decide whether a lot of
fasteners may be accepted or rejected. This
procedure shall also be applied when conformance
to specification is disputed, unless some other
acceptance procedure has been agreed between
the manufacturer and the purchaser at the time of
ordering the fasteners.

5.4.1.3 Non-destructive testing

A random sample shall be taken from the lot in
accordance with table 8 and subjected to either
visual tests or other suitable tests, e.g magnetic
techniques or eddy current. If no defective product
is found the lot shall be accepted (see also
5.4.1.5). If defective products are found, these
shall form the lot size for the procedures given in
54.14.

31

?da.w‘_gl.b ;...w/" 9..\4[4 \-F-0
ooy SlegS 5 ¥-F-0

Sl b ( Sy Y-F-0
ile SO 3269 15 0nts ;55 iy las wlasl s i o

?eda.w ‘_glb M’" 9.»4[4 \-F-0

L g il phey ) -)-F-0

)f‘ ISO 3269 a A.HS ol.i; su,u).n.b st))l.u U’““ﬁ) 6‘19
Haw la Sawsul a4 e iy

Sg 08993 Ltalesl 5 8 b la g (ol il yoo !

S oelgd Y-1-F-0

Sadlye b (g 00 S0 1) (o3l Gho) o Sl B ol
ol b gllae Laos 51,8 45"l 51 lalol Jga> sl (S
3590 Joe il o laibenl 5l ise

A S50y Lo hpds 0550 50 (605 paenad glp
P9y 3l iy il P a el (e oy 3 oo
Ol isled eolainl cwl ouls asine o ol jo a5 cw il
Slasuin b ooygl,8 cillae jo a5 LK Wb 5 b,
Gh9) Sy90 53 &S (nl Ke 39, )15 4 e)ls g2y Hlad SN
Golaw a4y a3 g eaTile e 6N Sy
Aol ool cddlge bdossiug

5l yg03l ¥-1-F-0

sl y A Joaz sl atws SO 5l b Sl glaiges
lroged jolai (6,500 clie lo (B9, b iz b g 09
3,51 e 51 055 ognil ST ol b (pmebliis
Dgd adpdy Wb eoygld atws o i Bl oguene
slmos,gl 3 ST .(0-V-F-0 on 4 oS oS pizmen)
5,5 518 ol At g5 Wb b oo gl 3 pl s il ogune
5 et g0 FAF0 ans oS la iy, b oS
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TABLE 8 - SAMPLE SIZES FOR VISUAL AND
NON-DESTRUCTIVE TESTING

Oyt g oo 9031 (Gl diged o3Il -A Jgua

Lot size

\ .
RPTI ojladl

N

Min sample size
4.’9.“ o)|..»| 4.»...05
n

N <1200
1201 <N < 10000
10001 <N < 35000
35001 <N < 150000

30
40
60
100

Based on table 1 —
Annex of ISO 6157-1

1) Lot size is the number of products of the same
type, size and property class submitted for
inspection at one time.

5.4.1.4 Destructive testing

If defective products are detected by the
procedures given in 5.4.1.3, then a secondary
sample shall be taken from the defective products,
in accordance with table 9, consisting of the
products indicating the most serious defects and
sectioned at 90° through the discontinuity where
the greatest depth is expected.

dorad =) Jouzr olul
ISO 6157-1
5 o 5l 4 o oajsl 5l el (ol aws ol ()
b slp Ol So e g wBbee SRy 03, 9 o5l
3350 g2
o 50 (yg03l F-1-F-0
A o odd 53 slmhy; 4 ageme slodygld S
gz b ilae sl ] o s 5 olulis ¥-V-F-0
Sodgl 3 ol Corne sl 03,5158 (o 5l b (segs diged
Ao Sygo g 09 aldlop abl colre op i glyls a5
Gos S Sy e Yl oS (e )d (Kiwgnls pli e

gl ool gy bl alils |,

TABLE 9 - SECONDARY SAMPLE SIZES FOR DESTRUCTIVE TESTING

@50 39031 (Gl pad diges s oIl -4 Jgu

Number of defective products in the sample Secondary sample size
Agod 30 g sB039l 48 ojludl £9d digod ojluil

N n

N<8 2

9<N<15 4

16 <N <25 6

26<N<50 10

51 <N<80 15

Based on table 2 — Annex of

ISO 6157-1

douwoud =Y Jguz (wlwlp
ISO 6157-1
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5.4.1.5 Evaluation

If on visual inspection any product is found with
quench cracks in any location, or folds at interior
corners or below the bearing surface, except
folds
fasteners, the lot shall be subject to rejection.

“clover leaf” in non-circular shoulder

If on the destructive test any product is found with
forging cracks, bursts, seams and laps, voids, tool
marks or damages which exceed the allowable
limits as specified for the applicable type of
discontinuity, the lot shall be subject to rejection.

(For more information about discontinuity see
5.4.1.6).

5.4.1.6 Types, causes, appearance and limits of
surface discontinuities

(See ISO 6157-1 and ISO 6157-2)

5.4.1.6.1 Cracks

A crack is a clean (crystalline) fracture passing
through or across the grain boundaries and
possibly follow inclusions of foreign elements.
Cracks are normally caused by overstressing the
metal during forging or other forming operations,
or during heat treatment. Where parts are
subjected to significant reheating, cracks usually
are discolored by scale. Different features of
cracks and other discontinuities are described in
54.1.6.1.1t05.4.1.6.1.4.

33
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IS oS wglos sl b etz oyl Oz o S

loassS jo (50,55 ez b ol 5l lome 2 50 595 35w

Sl 53,55 e )l 4 WBaSS mhe n5 b6y

W 8l Heae e o wld gleosiug jo €50 S

Sy il 590 50 b 0o gl )8 atws

el gle S5 L glooyslf o pe psel e o S

(S sl ool mns, claad 5 b e Siiss

ol Latuive e dg0> 3l A Slacaw! b YT Il @l )

O wgd C8l wdl i Jad 0,50 (Siwgnl gy sl
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5.4.1.6.1.1 Quench cracks

Bl b 5 1-1-F-1-F-

Quench cracks may occur during hardening due to

90,5 e iy el Sen ol o S

Cause excessively high thermal and transformation stresses. LS el i S s sl
Quench cracks usually follow an irregular and erratic I S Al el P oS
cde course on the surface of the fastener. Yooro ol gl S 5. 00,5 olool oby gunoly
ghe 6o 2 L SS9 il o
A QUENCH CRACK CIRCUMFERENTIAL AND ADJACENT TO QUENCH CRACK ACROSS TOP OF HEAD.
ppearance
FILLET ) USUALLY AN EXTENSION OF CRACK IN
. axeale gz oo 5 are a0l S5 SHANK OR SIDE OF HEAD
).bUa )33?5_05)3M|a|9w.@ﬁﬁuﬁ)a6¢~»]&;
a5l oo g e le> b Al
A
-
QUENCH CRACK ACROSS WASHER FACE & TO THE DEPTH
WASHER FACE THICKNESS A
Pl argy Sl Gos b adly aalsl g p3ls g, iy a3
QUENCH CRACK AT TRANSVERSE QUENCH CRACK
CORNER OF HEAD QUENCH CRACK AT ROOT
adyy ) A S 2 PSS g e el S
-
e SRR NN QUANCH CRACK, SECTION AT CREST OF THREAD MISSING
INTUE LGE8 BT OTTRIBEIAR I e st v . o . T .
tJ V'.mnmmnunwuhmlﬂlﬂﬂ Censl 00 093, g6 i (58 O Sl ek S 2l S5
LONGITUDINAL QUENCH CRACK
Ssb pul S
QUENCH CRACK EXTENDING RADIALLY INTO FILLET
ol 4Bl aolol azeale J3Io 4 olad & jgam a5 a0l S5
|
QUENCH CRACK AT ROOT QUENCH CRACK
ads ) 5o gs““‘éT Sy Aday o g‘bv‘éT Sy
Limits Quench cracks of any depth, any length , or in any location Slre xS o 0 b Gos o L 6@,\4] sS 5 se>g
Seds are not permitted. L
9 D9l (el Aludle
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5.4.1.6.1.2 Forging cracks Gral b i Y-)-F-)-F-0
Cause Forging cracks ~may occur during the A IDPSERRVRCHN IRK JUSIPIR J98 P o
cut-off or forging operations and are 9L el L
e located on the top of the head of screws T s o Vb gl p Sl b G
and bolts and on the raised periphery of ol (865 sloga 5 00 logm o (Sl
indented head bolts and screws. o5 8
Ky
Appearance m
»L i
|
FORGING CRACK OB TOP OF HEAD
g Vb gl oKl e S5
Limits Length, L , of forging crac;ks: L<d? L<d 3. il S L Job
Depth or width , b, of forging cracks: < _ ) i
9 ® d = nominal thread diameter 093, (sowel s =d (@
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5.4.1.6.1.3 Forging bursts

S Télb‘s&o-&w"" G Y-V\-F-1-F-0

Forging bursts may occur for example

89y 2 Gl pll cul Sen g K] sl Suass

Cause during forging on the flats or the heads of n l.a> bass b
el bolts and screws, at the periphery of  S=&% 3 2R SBEas @iy L cob
flanged or circular head products or on the Glo ds Dload L o5 slosw ol ;0 9 (sdsS
raised periphery of indented head bolts loga o wls gl diazy ool b L 0dysl,5
and screws _ o
23,5 oloul 565 slages 9 0 4o
BURST FORGING BURST FORGING
Appearance 5] sleaKaiss 6 Kanl (sloaSiss
2l / \ T //
FORGING BURST
Sl sl XS
= W - %/j
FORGING BURST FORGING BURST
Sl (gleSuisls 5ol e Suass
Limits II;IIex?gm.l hezd scr.ewsh . . 95 e g g glags
o forging burst in the flats of hexagon 5 ope Glogn Blo sk o g Sial Sus
bolts and screws shall extend in to the i . .
crown circle on the top of the head surface S5y @8 el JFhh s (555 B8 (2255 slean
(chamfer circle) or into the under head o aelol (g o ) e b 010) mm o s
bearing surface. . . ' SBlo mhaw o W oo o a5 (g, Kuasls . S
Forging bursts occurring at the intersection o abef s . sl sols 55 Ea slonl oF o]
of two wrenching flats shall not reduce the G055 iy ) ejl b 00 K ol 9
width across corners below the specified S ap (el el et dieS l peS |,
mlnlmum . ) ) 9 0,00 LSL‘”@:H.. PR VIwCgY NEYEN 5 Lg)i..ﬂ sl
Forging bursts in the raised periphery of 0.06d " o s . s wls 58 el
indented head bolts and screws shall not ' e e sl Ml SRS Seen
exceed a width of 0,06d" or have a depth ool o wilais idu ;U aS all dee lylo b ol
extending below the indented portion. S Lo dslel
Circular head screws O35y SigS bz
dgus Flanges of bolts and screws and Slogny Slbl g (2be5 Glags g ope slogy @il

peripheries of circular head screws may
have forging bursts, but they shall not
exceed the following limits:

Width of forging bursts:
0,08 d.” (with only one forging burst);

0,04 d. (with two or more forging bursts,
one of which may extend to 0,08 dc).

1)d= nominal thread diameter 2)d. = head

or flange diameter

5] Gl KuSs Glls Wl e 0,5 pu i8S
P S el 5 g0 b la Sass (ol (Jg wil
Sl gla Suiss (2
(5 5] (Suss o Lis 1) 0.08 d; ¢

e &S gl Suss s Logo 1) 0.04 d.
Q30 0.08 de b wily o T 51 SO
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5.4.1.6.1.4 Shear bursts

iyt G KA F-)-F-1-F-O

Cause

ode

Appearance

ol

Shear bursts may occur, for example
during forging, frequently at the periphery
of products having circular or flanged
heads, and are located at approximately
45° to the product axis. Shear bursts may
also occur on the sides of hexagon head
products.

SHEAR BURST
s SleSasls

HA ()

sl g cel (See Shp gla s
3,5 oy sl o8 Il 03,515 (ygalm 51 TS
lo st cpl 00,5 sbul wiiea o mild L
Gl (KuaSs ols 15 00,518 e ¥07 0 Loy
G G e sl gl )0 Sl (See 35 (LD

g ool 0 41,8

SHEAR BURST
P SRSy

——

SHEAR BURST
(B SleSSS

Limits

S9d>

Hexagon head screws

No shear burst in the flats of hexagon
bolts and screws shall extend into the
crown circle on the top of the head
surface (chamfer circle) of into the under
head bearing surface.

Shear bursts, occurring at the intersection
of two wrenching flats, shall not reduce
the width across corners below the
specified minimum.

Shear bursts in the raised periphery of
indented head bolts and screws shall not
exceed a width of 0,06d" or have a depth
extending below the indented portion.
Circular head screws

Flanges of bolts and screws and
peripheries of circular head products may
have shear bursts, but shall not exceed the
following limits:
Width of shear bursts:

0,08d.” (for only one shear burst);

0,04d. (with two or more forging
shear bursts, one of which may extend to
0,08d.).

D 'd = nominal thread diameter
? d.=head or flange diameter

P gy (SiioS Sy

s oo loge o gl > by S
gl opls Jola wls (b5 b (05 slogs
(= o 25w b oplh) g s waw ©9,)
30 (O oo jo a5 by Sl wuS o dsldl
o ol il 39,5 slal Sl Glo oo
odd asiie dieS | eS 4 ) Lo alsS o Uy

Cand hals
fu@ﬁﬁWﬁJﬁWﬁ@ﬁguw
‘ 3 i oy slile wlo T slagn 9 0 e
G gy b s asl dee gl L oosb 0.06d

CaS o delsl sali lo wslads

)5 g g5 sl

Shbl § sbsS Glogn 9 o slogn b
Sl SaSs hls Wilgh (oo 0,5y (SLbsS slagn
2) 099 5l b b Suass cpl (Jy adl by
DA el

Laas L) 0.08 d. . cs““’)" ‘5|..b ;m b P e
(5] (SKuiss S§

S g5l SuSs wr L oso 1) 0.04d
Qb 0.08 de b wilgs oo LT 51 SO Lo pe

(L) o,k =d, (¥ 095y sl b8 =d ()
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5.4.1.6.2 Raw material seams and laps Pl dlgo sla;,0 g b ad ¥V-F-1-F-0

Lis & gan Lages 45 Cal (Siwsnl S5 ad b 5,0 SO
A seam or lap is a narrow, generally straight or

smooth curved line discontinuity running Ll cog)) Jobo o Bloo (ionte L s oS0
longitudinally on the thread, shank or head. sl Hbles e paw
Cause Seams and laps are inherent in the M (ol Slge S o5 Lo ad 5 L0
e raw material from which fasteners Bgins Al Ll 5l boasiws a5
are made.
LAP OR SEAM, USUALLY STRAIGHT OF SMOOTH CURVED LINE DISCONTINUITY
Appearance RUNNING LINGRITUDINALY
0,05 0475 08,51 ,8 Job 45 Blo e b Wbu)wywﬁ‘si.mwb 3ot 5y b ad
ol
1 e ‘]- it
AN O
- R T
1 AT IORAT SR
LAP OR SEAM, USUALLY STRAIGHT OF SMOOTH CURVED LINE DISCONTINUITY
RUNNING LINGRITUDINA
3,8 3525 00,51,8 Jsbo 10 lo izmis by ppriiivne bt & jguas Ygoro a5 gl 5l G306 50 L ad
M
/r I TR | 1
~ CE R | -
I 1%L :
i .
i
[. :
SEAM
20°
Limits . . 1 a
Permissible depth : 0,03 d 0.03d": jlxe o
Sgus If laps or seams extend into the head, g delsl s J3s & lejy0 b b ad S
they shall not exceed the permissible T
. i . {9 el Ll G 5,e 3sS
limits for width and depth specified Sowe ga Sl s il Bee 5 20
for bursts (see 5.4.1.6.1.3) A8 el e Sl glp eud atin
FNV-20V-F-0 4 0SS oK)
1)d = nominal thread diameter 093, (ol ,lad =d ()
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5.4.1.6.3 Voids

A void is a shallow pocket or hollow on the
surface of a bolt or screw due to non-filling of
metal during forging or upsetting.

o yi> F-F-1-F-0

b ooje o o 69y 2 B 5 L Goe oF albize 00>
Slles ol 8 L o] fais 5 o a5 col oigS am

el oo sl oS oldee b 6 ,K0n]

Voids are produced by marks and

LQOO‘)..' S99 )‘ ‘5...:[4 g_)‘).s‘ 4.1.....49.' as L;sl.bo).é}

Cause impressions due to chips (shear burrs) or s s b Ss: S50 L( - loas| 5
by rust formation on the raw material. Pl olge o Lo (B9 S5 Lt slaesly)
ede They are not eliminated during forging or 23,5 e ol
upsetting operations.
Appearance
2L . .
L]
VOIDS
(£ 0 ya
A /
= = {
. o |
= = i
-
Limits b o
Depth, h, of voids : il Do oji> Goe
S9a> Sl ol 0.02d Y ) eS L gsbes b h

h <0,02 d": 0,25 mm max.

Area of all voids:
The combined surface area of all voids
on the bearing face shall not exceed 10%

of the total area.

1)d = nominal thread diameter

Froslio ¢ /YO
:L@o)j}wwm

bj)fuﬁ)ﬂ}wwww@wm
S 59l Ay, el 5w y0 ) e STl el

09)) ol B =d ()
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5.4.1.6.4 Folds

A fold is a doubling over of metal which occurs at
the fastener during forging.

b So,e50 F-#-1-F-0
2 G5l ple a4 S col 58 as a¥gs 5,950

ADIo t) [ Swaww)

Cause

Folds are produced by material o pae cda slge olmls I s la So,50
displacements due to lack of congruence of - 1. .
forms and volumes of the single forging sbrl el Slbes 51 (K)o lapz 5 ladsas

steps. Og (59

Appearance

2ol

@

PERMISSIBLE TYPICAL "CLOVER LEAF" FOLD IN NON CIRCULAR SHOULDER FASTENER
J9e e aild b oastay ;0 jlme (6,008 5" diges (50,950

PERMISSIBLE, AT THE INTERSECTION BETWEEN FLANGE
AND DRIVING PART

0disls 3 jisy g ad o S yiin bas o slxe (F0,550

\
—'l F \ PERMISSIBLE AT THE SURFACE OF
. — THE BOLT END

oo g S 9 gl )0 jlme (59,950

——;

NOT PERMISSIBLE, FOLD AT INTERIOR  pERMISSIBLE . FOLD

CORNER AT EXTERIOR CORNER
PERMISSIBLE, FOLD AT 950 455 ) jlme yud (50,55 Sape 4555 30 jlae 50,555
EXTERIOR

9yt 5 jlxe (50,650 NOT PERMISSIBLE, FOLD
h AT INTERIOR CORNER
abgS 50 jlre pé (59,950

&9

Limits

S9u>

Folds at interior corners at or below the hw 25 Logy p (S9y0 GloaisS 8 S0, b
bearing surface are not permissible,

unless specifically permitted in part 1 of 2 e a8l R wll (ool Slre g8 eSS

ISO 6157 or in the product standard. 03,91 ,8 o laibul ;o L ISO 6157 51 asu

Folds at exterior corners are permissible. ° 50,555 0l o aals jlxa

el jlxe (g laadeS
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5.4.1.6.5 Tool marks Syl bt 8-7-1-¥-0
Tool marks are longitudinal or circumferential ol e b (Job Goe o5 byl St lnl Sl S
grooves of shallow depth
Cause Tool marks are prodqced by the Sy » Mg Il 50,8 ES  alwg Ll &l
~de movement of manufacturing tools over i L La;
the surface of the bolt or screw. el #9705 B g o SBER T
Appearance
TOOL MARK 5| 5l
ol
— |
1
PERMISSIBLE TOOL MARK FROM TRIMMING OPERATION
&l 430 ol Sllae 51 (56 I3l e Sl
Limits ;ll"loolhmalik? lll)ri)ducsd t?y mac?inin%l iﬁ 30 6 wile alwg 4 oad sl il &l
e shank, fillet or bearing surface sha e el .
Sgus not exceed a surface roughness of ool o °}§ 5 25 ghe b azesle il
R, = 3.2 pm when tested in accordance ol geeyl s o 45wl gl 4T
with manufacturer’s standard. Ro=32 UM mhw 5, oijlo ol
WS 59l
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5.4.1.6.6 Damages

Damages are indentations of any surface of a bolt
, screw or stud

B Coml F--1-F-0
T e 50 (K58 L o s ailass el I jslaie
ilee oo b (G555 00

Damages, for example dents,
scrapes nicks and gouges, are
produced by external action
ede during manufacture and handling
of bolts and screws, for example
during loading

Cause

05 o Sla g la 5 s ojlasl Jlie el do el
sk g ebulr g oy fKe 4 (> Sldee alew
555 g 5 o Slogn )0 R Pl o b

Dgs g0 3l

Appearance |\, precise geometrical shape, ol w05 olas o (g b Jome 1580 (miin JS e
) location or direction, identifiable wlols BB el sad oln! () ollee 510
P as external action. o
Damages as described above shall g3 el Wi ad ools g8 YU o a5 Slace]
not cause rejection unless it can _ _ o

be shown that they impair Ay i plgn o5 cpl Ke win S 00 y5l )8 al aslis

Limits function or usability. Dents, . q 7.
scrapes, nicks and gouges on the A5 oo Fe bl 0505 5 008 b el Gl 45
first three threads shall be such b Jgl 093y 4w 40 Sy gl Sl da 3l5 da ailass

Sgu> that they allow the screwing on of h 04 % '

a go-ring gauge with torque
values of 0.001d” max, in Newton

25 65 03l leyd pailmy el 4 Wl (gl WS ay

. 3 Y . A& N £y
LJ.)}.J o> ‘/"\d wjjm)lmbjf )é)‘

Al allls 5ezg e

5.4.2 Chemical composition

In this chapter primarily, it is necessary to
describe more about property class symbol of
materials. table 10 shows how the property class
of a specified material is designated.

42
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TABLE 10 - SYSTEM OF COORDINATES
Olaizo aibolw -V Joua

Nominal tensile strength, R, N/mm? | | | | | | | | | | | |
R N/mm2 [ S 59y 300 400 500 600 700 800 900 1000 1200 1400
m ‘;c““ ‘f“w‘d .~
7
8
q.8 12,9
2 109
10 08D
Minimum elongation after 58 .
fracture. 12 3
A min, % " *
Sk 3l o Jobo ol i Tk
A min, % 16
18
20
22 e 5.6
25 4.6
30 3.6
Relationship between yield stress and tensile strength i8S Ol g auded (35 o bLS |
Second figure of symbol oles 308 yangs 0.6 0.8 0.9
Lower yield stress R ¢ or proof stress Ry » % 100
Nominal tensile strength R,
. 60 80 90
Rpo.2 ols% s b Ry yieS oples 25 %
Voo
Ry ool (225 s

1) Applies only to thread diameter d < 16 mm

Based on table 1: ISO 898-1

The main property classes which are applied for
fasteners in oil, gas and petrochemical industries
are 5.6, 8.8 and 10.9.

In table 11 chemical composition, type of

treatment and tempering temperatures of steels
are indicated.

43

3,18 3,0, d<16Um 045, a8 5,90 o Ladd ()

I1SO 898-1 :\ Jouz !

35 g e mlio o boaiiny lp a5 Lol S5y oo,
5 =l Oldes 95 ¢ Sl SLS 3 VY Jgoz 0
odd aseios o¥gd 2o i Il Sllas slales
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TABLE 11 - STEELS
oYed -1 Jgus

Chemical composition limits Tempering
(check analysis) % Temperature
Sloosd DS i 290 min.
- (o
(e y 3I61) oldos glo
Plg& esl;ty Material and treatment C P S ) U
< 5yl Oldes g 3l . ~
S 3909, ' I0Z SReE 5 S0 oS el | el B Sl g
S &opoS
min. max. max. max o ax®
eS| i wea | e
3.6" - 0.20 0.05 0.06 -
4.6"
480 Carbon steel - 0.55 0.05 0.06 -
5.6 . 0.13 0.55 0.05 0.06
58D S Y )
6.81) - 0.55 0.05 0.06
Carbon steel with additives (e.g Boron or Mn or Cr)
quenched and tempered 0.15% 0.40 0.035 0.035
or Carbon steel quenched and temperature
ggh | e s onnl (o5 b 5y ) ol b a8 Yy 4o
Sl Sldes g oaa] (0,5 oV58 b oo o Sy Sl
ol O iS | 0.25 0.55 0.035 0.035
Carbon steel with additives (e.g Boron or Mn or Cr)
quenched and tempered or Carbon steel quenched and 015 035 0.035 0.035
temperature ’ ' ’ ’
03 Slilas g oaal (p)5 b 35500 b5 M) (399381 b (1,5 oYs8 5
@)‘)—" Sldes 9 o‘.\:\'..\..\] UJ; _st L oo RO w..f).: LS-’.)l)"’
oad ao s, | 025 0.55 0.035 0.035
Carbon steel with additives (e.g Boron or ~ Mn or Cr)
quenched and temperature
1099 | Sl s oannl (5L 35 by dke) (35381 L 0 Ysd | 0159 | 035 0.035 | 0.035 340
oAl (80 S ()l
Carbon steel quenched and tempered
Or Carbon steel with additives (e.g Boron or Mn or Cr)
quenched and tempered or Alloy steel quenched and 0.25 0.55 0.035 0.033
tempered’
10.99 Ve d Ly oad o0 ciS ) )l Sldas 5 oagnyl 0,5 oYed N 425
lidae 5 00mal (o5 L 5ifiie Ly o Shie) ingdl L one)S 0.20 0.55 0.035 0.035
=l Sldes g IRVRY| 6)LJ] SVgd by onds 2o S Sl >
Vs po CiS 0.20 0.55 0.035 0.035
Alloy steel quenched and tempered” 380
12,999 Costs as w8 5l wllas 5 el 3LV | 028 0.50 0.035 | 0.035

Based on table 2 : ISO 898-1

See notes in the next page.
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1) Free cutting steel is allowed for these
property classes with the following maximum
sulfur, phosphorus and lead contents: sulfur
0.34%; phosphorus 0.11%; lead 0.35%.

2) For nominal diameters above 20 mm the
steels specified for property class 10.9 may be
necessary in order to achieve sufficient harden
ability.

3) In case of plain carbon boron alloyed steel
with a carbon content below 0.25% (ladle
analysis), the minimum manganese content
shall be 0.6% for property class 8.8 and 0.7%
for 9.8, 10.9 and 10.9.

4) Products shall be additionally identified
by underlining the symbol of the property class
(See_clause 9 in ISO 898-1) . All properties of
10.9 as specified in table 12 shall be met by
10-9 , however , its lower tempering
temperature gives it different stress relaxation
characteristics at elevated temperatures (see
annex A in ISO 898-1).

5) For the materials of these property
classes, it is intended that there should be a
sufficient harden ability to ensure a structure
consisting of approximately 90% marten site in
the core of the threaded sections for the
fasteners in the “as-hardened” condition before
tempering.

6) A metallographic ally detectable white
phosphorous enriched layer is not permitted for
property class 12.9 on surfaces subjected to
tensile stress.

7) Alloy steel shall contain one or more of
the alloying elements chromium, nickel,
molybdenum or vanadium.

The chemical composition limits are
mandatory only for those fasteners which are
not subject to tensile testing.

5.4.3 Mechanical properties

Fasteners tested by the methods described in
accordance to ISO 898-1, at room temperature
shall have the mechanical properties set out in
table 12.
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P 5 ed 0555 alda lyime b Slegil SY5E ()
Tl YO g VY 28 oIV 0,565 105 b
el Jlme Sy 00, nl sln
Goo¥sd arle Voo (VL el slajkad (ol (Y
5 550 el Son 10.9 S5 03, (slys o0 o
Syl Cews ]y (B s e b sl
Slyma boosle 09 (25 I Y58 890 5o (F
Foe aneS glgime (el AU LelYO 5 oS
Srgod, Glpglelf Bl Shgoes,8.8 &l
b 7oV b 109 410.9,9.8
s 09y oled 5 50 b3 iS5 Ll b ool 3 (F
ISO 898-1 ;09 an @ oS oK) 005 akin
2 osd S5 sle (S aee sl b 10.9 (S5
Sldae Gleo ¢ J= 50 50 0L 10961, VY Jgo
Sslite Sleogas ] 5 oml (a5 (Sl
oK) s oo ol A YU slales jo ) i ez
(ISO 898-1 16 A gy 4 0iS
a5 sl ol Guas ( Shg e 0o, (pl Slse sl (B
ol b w3l 42315 5y S Saigh Cs bl
@@ iS5y Gl ohles jl LS a5 09d Jol>
baiiS g c g3l osle 1+ Loy Juls o sl
53 Wodkiuy (sl 0ad 055 ablie dws ;3 (o 05,k)
Al Ay 8azg Kool o Sl
G e S &S (sha 12,9 Shg e, ln (F
b s oy i &Y sy ol 3,5 3 it
s Slome W3l 58 L b, LB &S
5 ST pate wiz b o lle Wb s3IT oY (Y
2l molly b el ge (S

Syl Slmossun ol ol daid Sl SLLS 5 sgas

NS g0 8 BT gail o yme s oS e

Sl 5o ( Ty V-F-0
ISO 898/1 o ,5530e sl g, b a5  Sleoaiiuws
Sl slo (Sig hls b GbT sled ;o il oas (03]

Aol VY Jgaz j0 oo (S
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TABLE 12 - MECHANICAL PROPERTIES OF BOLTS, SCREWS AND STUDS
Lz Juwo 9 (SligS S © jio (Ew (SHle SH9-IY Jou=

1
) Property class
Mechanical property S0 03,
S (39 36 | 46 | 48 | 56 | 58 | 6.8 8.8 9.8 | 109 | 129
d< d>
16mm | 16mm?>
3) )
5-1 Tensile strength, R, 29, nom.
[CF I G | 300 400 500 600 800 800 900 1000 1200
SdS o s
5-2 N/mm?> min.
mm - 330 400 420 500 520 600 800 830 900 1040 1220
>3 Vickers hardness, F1V, M o5 | 120 | 130 | 155 | 160 | 190 | 250 | 255 | 200 | 320 | 385
59 Gy @ (S Gl AleS
F>98N max.
= o 250 320 | 335 | 360 | 380 | 435
5-4 Brinell hardness, HB,F=30D> min.
. s e . 90 114 124 147 152 181 238 242 276 304 366
o Ghy @ (S o A
max.
o 238 304 | 318 | 342 | 361 414
5 | Rockwellhardness,  min,  HRB | 52 | 67 | 71 | 79 | 8 | 89 | - - . - -
‘ - - £ . .
I ey e “ THRC - - - - - - 22 23 28 32 39
HR max. HRB 99.5 - - - - -
Al HRC - 32 34 37 39 44
5-6 Surface hardness,
ahe e )
HV 0.3 max.
5-7 Lower yield stress, nom.
e e 180 240 | 320 300 | 400 | 480 - - - - -
pebd (55 Oy 0o o]
R.?, N/mm’ min.
S 190 240 | 340 300 | 420 | 480 - - - - -
5-8 Proof stress, nom.
B - 640 | 640 | 720 | 900 | 1080
olsS i o
RpO.Za N/II]II]2 min.
S - 640 660 720 940 1100
5-9 Stress under proofing load, Sp/Re; or
< 0.94 | 094 | 091 | 093 | 0.90 |0..92 0.91 0.91 0.90 0.88 0.88
oasS IS b cow i S,/ Ryoz
S, N/mm? 180 | 225 310 | 280 | 380 | 440 580 600 650 830 970
5-11 Elongation after fracture,
SOk slom Jsb skl
. 25 22 14 20 10 8 12
A min.
(To be continued) (3,13 aslah)
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TABLE 12 — (continued)
(aolsl) VY Jgus

5-13 Strength under wedge loading® The values for full size bolts and screws (not studs) shall not be
¢elo 55 NS ,b cos b smaller than the minimum values for tensile strength as shown in 5.2 above
Gl aeS olas 5l ieS Wi (b gy Joe ) (2855 o g 9 000 sl e Jol5 o3ll (sl uolie
bl YL V-0, o sl (oS Canglia
5-14 Impact strength
R . 25 - 30 30 25 20
J min.
5-15 Head( sound)ness W]LM No fracture
Carepe) 2 S 9 . S -
&= o o) o0F SLS ey
5-16 Minimum height of non-decarburized
thread zone
Sl T Coe e 095, a4l aneS glas ) 9
1/2H, 2/3 H, 3/4 H,
s
E
Maximum depth of complete
decarburization
SIS o8 S din G 0.013
G mm
5-17 Hardness after retempering d fhard
wae | . Reduction of hardness 20 HV
s l> oldes !
o (B PRCID g e ST T maximum
e Yo HVaiin oo o Suals
5-18 Surface integrity

g Sk

In accordance with ISO 6157-1 or ISO 6157-3 as appropriate

-0l caslio a5 laS 48 IS0 6157-3 L

1SO 6157-1 | 3:llas

Based on table 3 : ISO 898-1

ISO 898-1: ¥ Jgu\? wLw‘ »

1) Numbers in this column are the sub-
clauses numbers in ISO 898-1

2) For bolts of property class 8.8 in
diameters d < 16mm, there is an increased risk
of nut stripping in the case of inadvertent over-
tightening inducing a load in excess of
proofing load. Reference to ISO 898-2 is
recommended.

3) For structural bolting the limit is 12mm.

4) Applies only to nominal thread diameters
d<16 mm.

5) Minimum tensile properties apply to
products of nominal length £> 2,5d. Minimum
hardness applies to products of length € < 2,5d
and other products which cannot be tensile-
tested (e.g due to head configuration).
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Notes continued in the next page.

6) For testing of full-size bolts, screws and
studs, the loads given in tables 16 to 19 shall
be applied (see 8.2 in ISO 898-1).

7) Surface hardness shall not be more than
30 Vickers points above the measured core
hardness on the product when reading of both
surface and core are carried out at HV 0,3. For
property class 10.9, any increase in hardness at
the surface which indicates that the surface
hardness exceeds 390 HV is not acceptable.

8) In cases where the lower yield stress R
cannot be determined, it is permissible to
measure the proof stress Ry .

9) H, is the extreme thread height in the
minimum material condition see 8.9 in ISO
898-1.

5.4.3.1 Mechanical test programmes

Two test programmers A and B for mechanical
properties of bolts, screws and studs, are set out in
table 14.

The application of programmer B is always
desirable, but is mandatory for products with
breaking loads less than 500 KN.

Programmer A is suitable for machined test pieces
and for bolts with a shank area less than the stress
area.

Note:

For shank area and stress area see sub-clauses 8.1
and 8.2 in ISO 898-1 .
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ISO ;582 & oS oK) 09 00 IS 4 VA L VP
.(898-1
559 92 ls Vel Gl il e (S Sgdie ouiles
R%4h oo”])é 30 ol (65 ol Al o YL
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TABLE 13 - KEY TO TEST PROGRAMMERS (SEE TABLE 14)

OF Jguar 4 0 olS5) (y3051 (sloaoliyr sloly —VY Jgur

Size
o;3ladl

Bolts and screws with thread
diameter

d <4 mm or length £ < 2.5d

b bsS o g 5 00 o g
d s

Jsb b jeedee ¥ 5l 2So55 L (g5lee
Yo d ;) xSee5d

Bolts and screws with thread
diameter
d>4mm and length { >2.5d

b 225 slogn 5 one slogn
d s

Gsboo £ Jsb b oo ¥ 51 255
Yo d a5,k

Test decisive

for acceptance

b8 Gy 6l g0

Based on table 4 : ISO 898- 1
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TABLE 14 —- TEST PROGRAMMERS A AND B FOR ACCEPTANCE PURPOSES
(THESE PROCEDURES APPLY TO MECHANICAL BUT NOT CHEMICAL PROPERTIES.)

09031 Oy90 azkad b pdy GlpB 9 A o3l sl aliy —VF Jguo
(9950 H5 4 (o loowds SO S 9 & SHe S 39 Sl P9y o))

Test programmer

Test programmer

090! 4ol y Og0)) 4ol p
Test A B
group Property Propferty class Prop’erty class
g- SRS S Rg0d
09,5 29 Test method 36 | 889 Test method 3646 | 889
o3l [77) g3l s 46, | 8 ol ) | 4856 | 8
8) 56 10.9 8) 5868 10.9
) 12.9 T 12.9
Minimum tensile strength, R, . . 1
’ Tensile test Tensile test
52 AeS iiS Cwglie | 8.1 L : o o 8.2 . 7 . .
oo S e S Ggesl (‘gs-uS" 25 ge;|
53 Minimum hardness’ o o o o
I and T aeS | s
:né(‘i Maximum hardness 3.4 Hardness test 1 oo e of 84 Hardness test”) e ole o
Maximum surface hardness
5.6 i b 2 e O e O
At (S
Minimum lower yield stress, Tensile test
5.7 oS oS o gl a5 | 8.1 o E .
A5 e e
Proof stress .
’ Tensile test
II 5.8 olgs s | 8.1 A . .
R0z 7 )
59 Stress unfigp rog? nf 1“0a£1, 85 Proofing load test . .
. o —ou . = T
Lg"; R oS (2155, (y9e]
Minimum elongation after
511 fracture, 8.1 Tensile test i . .
' OIS WRHICNANISTY B 55 o)
I A min
Strength under wedge Wedge loading
5.13 | loading® 8.6 | test” . .
T gl osS b o U O ol ooS b yaeyl
Minimum impact strength Impact test” 6)
5.14 oS s 8.7 205 rges] . o 8.7
v Head soundness’ Head soundness
5.15 « - 8.8 | test o o
G T o oD (3905
Decarburization Decarburization
Maximum decarburized zone test test
5.16 s osd 0T s 4l 8.9 R Q}‘]); e o | 89 S F e Q9‘°));‘ e O
0o 02
Hardness after retempering RetemP Slig .test'T 31 Retempering test
v 5.17 Sl Slkos 5|y (S5 | 8.10 R g o o o | S lbes ses] e ©
Sazme o83 a5 < e Sazme (o3 CuiS
Surface integrity Surface integrity
18 Surface integrity o1l test g1 | test
(¢} o [¢] 1 ° e} o ©)
> v S LS ' S osesl | ® 1 S Oges!
Gla.w Ghml

Based on table 5 : ISO 898-1

See notes in the next page.
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1) If the wedge loading test is satisfactory,
the axial tensile test is not required.

2) Minimum hardness applies only to
products of nominal length € < 2,5d and other
products which cannot be tensile-tested (e.g
due to head configuration).

3) Hardness may be Vickers, Brinell or
Rockwell. In case of doubt, the Vickers
hardness test is decisive for acceptance.

4) Special head bolts and screws with
configurations which are weaker than the
threaded section are excluded from wedge
tensile testing requirements.

5) Only for bolts, screws and studs with
thread diameters d > 16mm and only if

required by the purchaser.

6) Only property class 5.6.

7) Only for bolts and screws with thread
diameters d < 16 mm and lengths too short to
permit wedge load testing.

8) Numbers in these columns are the sub-
clauses numbers of ISO 898-1

For more information refer to ISO 898-1

5.4.3.2 Acceptance inspection procedure

The procedure to evaluate dimensional and
mechanical property characteristics shall be in
accordance with ISO 3269.

5.4.3.3 Minimum ultimate tensile loads and

proofing load

See tables 15, 16, 17 and 18.
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NS 58 LS ge5l 550 Al i (e S e
S s plol

3 il JoST, L g0 oy el (S gizeie (Y
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aS oy yw JSO L (SLBsS Slo g 5 ot Slogm (F
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T oo s S5 e S g ln Laid (B
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TABLE 15 - MINIMUM ULTIMATE TENSILE LOADS — ISO METRIC COARSE PITCH THREAD

93l S e a5 Sl j0 093y — dmeS Slo (S sbd )L VD Jgu

Nominal® Property class
stress area SIS
Thread mm’ 36 | 46 | a8 | s6 | 58 | 68 | 88 | 98 10.9 12.9
0o 093 (:&s,,mm Minimum ultimate tensile load
d el (538) 40 o SA55 5
o 3 (A% Ry), N
&0y (Sl

M3 5.03 1660 2010 2110 2510 2620 3020 4020 4530 5230 6140
M3,5 6.78 2240 2710 2850 3390 3530 4070 5420 6100 7050 8270
M4 8.78 2900 3510 3690 4390 4570 5270 7020 7900 9130 10700
M5 14.2 4690 5680 5960 7100 7380 8520 11350 12800 14800 17300
M6 20.1 6630 8040 8440 10000 10400 12100 16100 18100 20900 24500
M7 28.9 9540 11600 12100 14400 15000 17300 23100 26000 30100 35300
M8 36.6 12100 14600 15400 18300 19000 22000 29200 32900 38100 44600
M10 58 19100 23200 24400 29000 30200 34800 46400 52200 60300 70800
M12 84.3 27800 33700 35400 42200 43800 50600 674002 75900 87700 103000
M14 115 38000 46000 48300 57500 59800 69000 920002 104000 120000 140000
M16 157 51800 62800 65900 78500 81600 94000 1250002 141000 163000 192000
Mi18 192 63400 76800 80600 96000 99800 115000 159000 - 200000 234000
M20 245 80800 98000 103000 122000 127000 147000 203000 - 255000 299000
M22 303 100000 121000 127000 152000 158000 182000 252000 - 315000 370000
M24 353 116000 141000 148000 176000 184000 212000 293000 - 367000 431000
M27 459 152000 184000 193000 230000 239000 275000 381000 - 477000 560000
M30 561 185000 224000 236000 280000 292000 337000 466000 - 583000 684000
M33 694 229000 278000 292000 347000 361000 416000 576000 - 722000 847000
M36 817 270000 327000 343000 408000 425000 490000 678000 - 850000 997000
M39 976 322000 390000 410000 488000 508000 586000 810000 - 1020000 1200000

Based on table 6 : ISO 898-1

1) Where no thread pitch is indicated in a thread
designation , coarse pitch is specified. This is
given in ISO 261 and ISO 262.

2) For structural bolting 70000 , 95500 and
130000 N. respectively.

3) To calculate A, see sub-clause 8.2 in ISO 898-1
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9l SG yio o5 iy 095y — ouidS (BlgS oL -V Jgu

Nominal® Property class
stress area S0
Thread mm?

D) Asnom 3.6 ‘ 4.6 ’ 4.8 ‘ 5.6 ’ 5.8 6.8 ’ 8.8 ’ 9.8 ’ 10.9 ‘ 12.9
( 0935 . ’ Proofing load/

q Cl'"’"“ (&3 g) oS (155 5L
M3 5.03 910 1130 1560 1410 1910 2210 2920 3270 4180 4880
M3,5 6.78 1220 1530 2100 1900 2580 2980 3940 4410 5630 6580
M4 8.78 1580 1980 2720 2460 3340 3860 5100 5710 7290 8520
M5 14.2 2560 3200 4400 3980 5400 6250 8230 9230 11800 13800
Mé6 20.1 3620 4520 6230 5630 7640 8840 11600 13100 16700 19500
M7 28.9 5200 6500 8960 8090 11000 12700 16800 18800 24000 28000
M8 36.6 6590 8240 11400 10200 13900 16100 21200 23800 30400 35500
M10 58 10400 13000 18000 16200 22000 25500 33700 37700 48100 56300
Mi12 84.3 15200 19000 26100 23600 32000 37100 48900% 54800 70000 81800
M14 115 20700 25900 35600 32200 43700 50600 66700% 74800 95500 112000
M16 157 28300 35300 48700 44000 59700 69100 91000% 102000- 130000 152000
M18 192 34600 43200 59500 53800 73000 84500 115000 - 159000 186000
M20 245 44100 55100 76000 68600 93100 108000 147000 - 203000 238000
M22 303 54500 68200 93900 84800 115000 133000 182000 - 252000 294000
M24 353 63500 79400 109000 98800 134000 155000 212000 - 293000 342000
M27 459 82600 103000 142000 128000 174000 202000 275000 - 381000 445000
M30 561 101000 126000 174000 157000 213000 247000 337000 - 466000 544000
M33 694 125000 156000 215000 194000 264000 305000 416000 - 576000 673000
M36 817 147000 184000 253000 229000 310000 359000 490000 - 678000 792000
M39 976 176000 220000 303000 273000 371000 429000 586000 - 810000 947000

Based on table 7 : ISO 898-1 ISO 898-1 : V¥ Jgus wlul p

1) Where no thread pitch is indicated in a thread o) Lal ol ol 4 og3; oaiiS rns sled S o aSul> ()

designation, coarse pitch is specified. This is
given in ISO 261 and ISO 262.

&5-‘.’5-9 Q"‘ . Sl Sy ‘nlf l; 093, )5.|é.i.a Sl 00ES
e sais 3180262 5 1SO 261 s

2) To calculate A, see sub- clause 8.2 in 3 laslinl ;o 8.2 o8 a4 0iS oS AS acule sl (Y

ISO 898-1.

3) For structural bolting 50700, 68800 and 94500
N, respectively.
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TABLE 17 - MINIMUM ULTIMATE TENSILE LOADS — ISO METRIC FINE PITCH THREAD
9l Gy s 3 5 095y — dneS (old (S LY Jgu

Nominal® Property class
stress area S P90

Thread " mm’ 36 | 46 | 48 | 56 | 58 | 68 | 88 | 98 | 109 | 129

« 095 (?s"“"" Minimum ultimate tensile load

(xp) Gh-w (0 g) dianoS (3 lod (Sl 5L

ol S (As*Rp), N
&y

M8x1 39.2 12900 15700 16500 19600 20400 23500 31360 35300 40800 47800

M10x1 64.5 21300 25800 27100 32300 33500 38700 51600 58100 67100 78700
M12x1.5 88.1 29100 35200 37000 44100 45800 52900 70500 79300 91600 107500
M14x1.5 125 41200 50000 52500 62500 65000 75000 100000 112000 130000 152000
M16x%1.5 167 55100 66800 70100 83500 86800 100000 134000 150000 174000 204000
M18x1.5 216 71300 86400 90700 108000 112000 130000 179000 - 225000 264000
M20x1.5 272 89800 109000 114000 136000 141000 163000 226000 - 283000 332000
M22x1.5 333 110000 133000 140000 166000 173000 200000 276000 - 346000 406000

M24x2 384 127000 154000 161000 192000 200000 230000 319000 - 399000 469000

M27x%2 496 164000 198000 208000 248000 258000 298000 412000 - 516000 605000

M30x2 621 205000 | 248000 261000 310000 323000 373000 515000 - 646000 758000

M33x2 761 251000 304000 320000 380000 396000 457000 632000 - 791000 928000

M36x%3 865 285000 346000 363000 432000 450000 519000 718000 - 900000 1055000

M39x3 1030 340000 | 412000 433000 515000 536000 618000 855000 - 1070000 1260000
Based on table 8 : ISO 898-1 ISO 898-1 : A Jgues wlal »

1) p is the pitch of the thread. el 093, p8P ()

2) To calculate A, see sub-clause 8.2 in bl ;5 8.2 (o8 o 4 a5 ol Ay arlons (sl (¥
ISO 898-1. .ISO 898-1
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TABLE 18 - PROOFING LOADS — ISO METRIC FINE PITCH THREAD
90 S 0 o3 5 095y — 0uidS (BleS Sba,b VA Jou

Nominal® Property class
Thread " strerisnz:; “ S 3909
" s, Asnom 3.6 ‘ 4.6 ’ 4.8 ‘ 5.6 ’ 5.8 ‘ 6.8 ’ 8.8 ‘ 9.8 ’ 10.9 ‘ 12.9
(dxp) " e proofingload
ol i (i g2d) 00’ (BlsS 5L
& 0 yoodeo (Ay % Sp), N
M8x1 39.2 7060 8820 12200 11000 14900 17200 22700 25500 32500 38000
M10x1 64.5 11600 14500 20000 18100 24500 28400 37400 41900 53500 62700
M12x1.5 88.1 15900 19800 27300 24700 33500 38800 51100 57300 73100 85500
M14x1.5 125 22500 28100 38800 35000 47500 55000 72500 81200 104000 121000
M16x%1.5 167 30100 37600 51800 46800 63500 73500 96900 109000 139000 162000
M18x1.5 216 38900 48600 67000 60500 82100 95000 130000 - 179000 210000
M20x1.5 272 49000 61200 84300 76200 103000 120000 163000 - 226000 264000
M22x1.5 333 59900 74900 103000 93200 126000 146000 200000 - 276000 323000
M24x2 384 69100 86400 119000 108000 146000 169000 230000 - 319000 372000
M27x2 496 89300 112000 154000 139000 188000 218000 298000 - 412000 481000
M30x2 621 112000 140000 192000 174000 236000 273000 373000 - 515000 602000
M33x2 761 137000 171000 236000 213000 289000 335000 457000 - 632000 738000
M36x%3 865 156000 195000 268000 242000 329000 381000 519000 - 718000 839000
M39x3 1030 185000 232000 319000 288000 391000 453000 618000 - 855000 999000
Based on table 9 : ISO 898-1 ISO 898-1:3 Jgus wlwl p

1) p is the pitch of the thread. el 0g3, 8P (Y

2) To calculate A; see sub-clause 8.2 in s lastinl j0 8.2 o8 ai ay aiS oSS Ay aloee gl (Y
IS0 898-1. .1SO 898-1
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6. MARKING
6.1 Symbols

Marking symbols are shown in table 19.

6.2 Identification
6.2.1 Hexagon bolts and screws

Hexagon bolts and screws shall be marked with
the designation symbol of the property class.

The marking is obligatory for all property classes,
preferably on the top of the head by indenting or
embossing or on the side of the head by indenting
(see fig. 7).

Marking is required for hexagon bolts and screws
with nominal diameters d > Smm where the shape
of the product allows it, preferably on the head.

&a

Lol V-#
Sl 00l ooy Lad V] Jga 0 (6,105 ailis slaoles

bl Y-5

85 o (SbeS slag 9 0y slagm V-Y-F
Ses b gl (Be5 b (0e5 slovgn 5 0k sbog
L 098 (NS ailis (Shges; egate

bz 5 el (5l l (g sl 00 4dS (6l (6105 ailis
Sl b gy 69y 2 G Az p b (S8,9,8 ol b
Y S0 4 0S o) o ol g (859,

S oD (095 lag 9 0 e Slag ln 615 alis
8 ol 55 orkn D (S5l b 2550 ol (slo, L3
2525 bl Wl o (55 2 Bz 5 amo Sl 03515 IS

aran

EXAMPLES OF MARKING ON HEXAGON BOLTS AND SCREWS
Fig. 7

P e (SlioS S 90 0 ST 59y 2 (I ALl I sl

Y sSs

TABLE 19 - MARKING SYMBOLS

GIAS GLiG ol -1 Jaua

Property class s6 | 58 | 68 | 88 | 98 | 109 | 129
SH9ed
Marki 12
arking symbo 56 | 58 6.8 88 | 98 | 109 | 129
61 il oles
Based on table 14 : ISO 898-1

See notes in the next page.
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1) The full-stop in the marking symbol may be
omitted.

2) When low carbon martensitic steels are used
for property class 10.9 (see table 11), the
symbol 10.9 shall be underlined: 10.9.

6.2.2 Marking of studs

Studs shall be marked with the designation
symbol of the property class.

The marking is obligatory for property classes
equal to or higher than 8.8, preferably on the
extreme end of the threaded portion by indenting
(see figure 8). For studs with interference fit, the
marking shall be at the nut end. Marking is
required for studs with nominal diameters equal to
or greater than Smm

Note:
For definition of interference fit see ISO 286-1.
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MARKING OF STUD
Fig. 8

Lz Jwe g)lasalis
A ,s &

6.3 Marking of Left-Hand Thread 055 o 09)y s, Y-F

Bolts and screws with left-hand thread shall be bl o o loegs; b (dsS sloge 5 oxte slogs
marked with the symbol shown in figure 9, either b oy 69y 2 Cewl oals ool ol 4 UKo o a5 soled

on the top of the head or the point. 50,5 (oSl Ll S

LEFT-HAND THREAD MARKING

Fig. 9
3,5 o 09)) 5,85 ALl
4 s
6.4 Trade (Identification) Marking 6y (Gluld cdle) (5,15 4LaS F-7
The trade (identification) marking of the 9y = edile )l (Glulid cadle) (6,138 Al
manufacturer is mandatory on all products which S8 wlas S sl oo, L aS o eoysl8 aoa

are marked with property classes. e s ) silons
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6.5 Marking of Nuts

Nuts shall be marked with the steel grade and
property class, and with the manufacturer’s
identification mark for nuts of M5 nominal thread
diameter and greater.

6.6 Marking of Packages and Containers

Marking of the designation is mandatory on all
packages of all sizes including at least as follows:

Size — quantity

Property class

Steel grade

Manufacturer’s identification mark
Order no — purchaser

Date of manufacturing

7. PLAIN WASHERS FOR METRIC BOLTS,
SCREWS AND NUTS

7.1 Plain Washer Requirements

Plain washers of specified bolts, screws, studs and
nuts shall have the following specifications:

7.1.1 Clearance holes

The clearance holes diameters d;, (Fig. 10) shall
be chosen in accordance with those specified in
table 20 ; as follows:

- fine series for washers of product grade A and
with a nominal thickness of less than 6 mm, i.e.
for nominal sizes < 39mm,;

- medium series for washers of product grade A
and with a nominal thickness equal to or greater
than 6 mm, i.e. for nominal sizes > 39mm and
washers of product grade C.
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TABLE 20 - CLEARANCE HOLE
lg 3o 41 (A Flygmw— Vo Jou

Thread Clearance hole
diameter o Al ygu
093y sbb d,
d mm
S Series:
L (5
Fine Medium Coarse
5%5) b gio Sl yd
1.6 1.7 1.8 2
1.8 2 2.1 2.2
2 2.2 2.4 2.6
2.5 2.7 2.9 3.1
3 32 34 3.6
3.5 3.7 3.9 4.2
4 43 4.5 4.8
4.5 4.8 5 5.3
5 5.3 5.5 5.8
6 6.4 6.6 7
7 7.4 7.6 8
8 8.4 9 10
10 10.5 11 12
12 13 13.5 14.5
14 15 13.5 15.5
16 17 17.5 18.5
18 19 20 21
20 21 22 24
22 23 24 26
24 25 26 28
27 28 30 32
30 31 33 35
33 34 36 38
36 37 39 42
39 40 42 45
42 43 45 48
45 46 48 52
48 50 52 56
52 54 56 62
56 58 62 66
60 62 66 70
64 66 70 74
68 70 74 78
Based on ISO 273 ISO 273 _wlwl
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The following tolerance fields are given for
information only, for use where it is desirable to
specify tolerances:

Fine series: H12
Medium series: H13
Coarse series: H14

In cases where it is necessary to avoid
interference between the edge of the hole and the
under head fillet of the bolt, a chamfer is
recommended(see ISO 273)

Note: The tolerances for clearance holes given
(and in ISO273) for information are not
applicable to washers of product grades A and C:
The tolerances for plain washers are specified in
ISO 4759-3 (see Clause 3 of ISO 887).

7.1.2 Outside diameters

The outside diameters d, for washers (see Fig. 11)
shall be chosen from the values given in table 21.

2 U cel o @l oMbl cya Laid 5 s,l0ly, slaasls
ool ! )L..s )90 196)‘&‘5) ué; uaM as t5‘l:>
00,5

HI2 55, slo

H13 .‘a.u.:}..a Lg[b S

Hl14 U sl Sy

aole 5 Elhow ad o Il cl oY a5 0 )l5e o
a0 S g U 038 el e mm e )
(SO 273 4y 0uS olK) 05,50 dogs &l jgu

ly (ISO 273 10 g oxd &l sla (g b, :d)ﬁjéli
ly oslinal BB 5 wiloe bl sln o (A Gl e
Lﬁdj‘é‘j) ML».A.Q) C 9 A Lgl.lb d.?)b ob)j—‘)é )‘ LSLQ)"“‘ﬁ
Lol 00 030 ISO 4759-3 5 soles slo i1y (1

(SO 887 513 s am asS oK)

e s yd Y-)-V

(\\ JS.«.: 4z Ja.»S oli:) Ltbj.w‘j 6‘)" dz Ls’s)“" Lg'.(b).]a.é
B0,8 5osS VY Jgaz ;0 0als ools polde 5l asl

TABLE 21-DIMENSIONS d,
dy sl YV Jgu

Values in millimeters

] poadio o g wolio

0.5 8 18 39 80 125 190
3 9 20 44 85 135 200
3.5 10 22 50 92 140 210
4 11 24 56 98 145 220
4.5 12 28 60 105 160 230
5 14 30 66 110 165 240
6 15 34 72 115 175 250
7 16 37 78 120 180
Based on ISO 887 I1SO 887 bl
colis Y-)-Y

7.1.3 Thicknesses

The thicknesses for washers should be chosen
from the values given in table 22
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TABLE 22 —- DIMENSIONS h
h sl =YY Jgu

IPS-M-GN-130(2)

Values in millimeters G| gioadis Conns g pwolio

0.3 1 2 4 8 14

0.5 1.2 2.5 5 10 16

0.8 1.6 3 6 12 18
Based on ISO 887 ISO 887 Ll ,

7.1.4 Preferred combination for plain washers oolw (sld pblg gl (P oS PNV

g7 ] =

Fig. 11
NS
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TABLE 23 - NOMINAL DIMENSIONS OF PLAIN WASHERS

imeters

11

1mensions in mi
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7.1.5 Tolerances

The tolerances for washers grades A and C are
given in table 24.

These tolerances are for use in the preparation of
ISO product standards for punched plain washers
for use with bolts, screws and nuts of nominal
thread diameters of from 1 mm to 150 mm
inclusive.

The tolerances and positions are specified and
indicated according to the definitions of ISO 1101
and ISO 2692.
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TABLE 24 - TOLERANCES
7 ‘5)|.>|3) -Y¥ Jg.\q
Feature Tolerances
Jso s ,loly,
Product grades
sWaz ) 03,1 9
A
3.3 Thickness h
Caalis ¥o¥ tolc ol tol.
ol.5,0009,
mm mm mm LU
. . mm
/77! 7 = h<0.5 0.05 h<0.5 0.1
05<h<1 +0.1 05<h<1 +0.2
1<h<25 +0.2 1<h<25 +0.3
25<h<4 +0.3 25<h<4 +0.6
4<h<6 +0.6 4<h<6 +1
6<h=<10 +1 6<h<10 +1.2
10<h<20 +1.2 10<h<20 +1.6
3.4 chamfer
o Y a=30t0 45
N emin=0.25h
e
Cmax = 0.5 h
777 F &
3.5 Tolerances of form and position Kol 5 S slayloly, O-Y
3.5.1 Thickness variation Ah on the same part h Ah
dsbd Sy j0 Ah Gl &l pss V-0-Y mm mm
‘ <
X ® g
[ L]
o h<05 0.025
P 4 05<h<1 0.05 (No requirements)
| 1<h<25 0.1
25<h<4 0.15
) . iy (bl y9as)
Note: Requirements for Ah Apply at a distance of x = 0.1 (d2 4<h=<6 0.2 Sl oo
—d1) from both the edge of the hole and the outer edge: i.e. 6<h=10 0.3
only on 60 % of the ring width. 10<7=<20 0.4
aJ 95 o 51 x=0.1(dy-d)) alols o a5 Ah gl Sblyl s 6 9T0k
ooy P 5o bih Min o9 a0 IS (g 4 5 I (B Eygm
( To be continued) (3,15 aslsl)
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TABLE 24 - TOLERANCES (continued)
(aoldl) (g,l0lg, -YF Jguo
Feature Tolerances
J&:A 7Y 6)‘\5‘5}
Product grades
G 4z 00,1 9
A
3.5.2 Coaxially d, d,
&9 o2 -V-0-Y mm t mm t
— |2 H|A dy <50 21T 12 d, <50 21T 15
d,>50 21T 13 d>>50 21T 16
- 4
L] h-
L2 L3
\\ 1
Note: Tolerance t; is based on dimension d,.
. Mb‘so d, ).bﬁ °)|s\.;| wl.w‘ » t 6)‘0‘5} : 6}3‘[ -bbn
3.5.3 Flatness h t,2
mm mm
s -Y-0-Y JEOS IS Joals

Stainless steel excepted
03 K5 Vg sz

| : =N h<05 0.1
0.5<h<1 0.15
=] b VI”_: 1<h<25 0.2
. L_ 245<<hh<564 82 (No requirements)
6<h<10 0.6 Ll 530)
10<h<20 1
Stainless steel 3 S5; oYgs
h<0.5 0.15
0.5<h<1 0.22
. . . 1<h<25 0.3
Note: Tolerance t,is always independent of the thickness 25<h<4 0.45
tolerance for h. 4 <h <_6 0 6
cCawl h gl ceoldus (g,I0lgy 31 Jiims diinod By (5100951 5 y9T0L 6<h<10 0.9
10<h<20 1.5
a) Flatness is measured after removal of burrs. For Sleas sl gloyily (gl 09l oo 05 o3ll Lo oolyy (3995 51 Gy ($55 Gliee (A

washers made from stainless steel the tolerance of
flatness is 2t,.

Based on table 1: ISO 4759-3
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Note:

The letters of the symbol IT stands for
“International Tolerance” grades and is used as
standard tolerances of limits and fits in ISO
system . For more information refer to ISO 286-1
and ISO 4759-3.

7.2 Plain Washer Types

7.2.1 Plain washers-small

grade A

series-product

This specification is for plain washers of product
grade A. With small outside diameter preferable
for screws with cylindrical heads, with thread
sizes from M 1.6 to M 36 inclusive.

Washers of hardness class 200HV are suitable for

- cheese head screws in property classes up to
and including 8.8, or made of stainless steel;

- hexagon socket head cap screws in property
classes up to and including 8.8, or made of
stainless steel,

- hexalobular socket head cap screws in
property classes up to and including 8.8, or
made of stainless steel;

- case-hardened thread rolling screws with
cheese heads.

Washers of hardness class 300HV are suitable
for

- hexagon socket head cap screws in property
classes up to and including 10.9;

- hex lobular socket head cap screws in
property classes up to and including 10.9.

When soft material pieces are clamped, or large
clearance holes in the work piece are used, the
user should check the technical suitability of this
type of washer.

See Fig. 12 and tables 25 and 26
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DIMENSIONS IN MILLIMETERS, SURFACE ROUGHNESS VALUES IN
MICROMETERS
Fig. 12

209 50 o> p g (S5 4 b o a8yl g yeudie s Slal
WS

TABLE 25- PREFERRED DIMENSIONS
oy Sl -Y0 Jgu

Dimensions in millimeters S| yioadn s 0 Sl
. . Clearance hole Outside diameter Thickness
Nominal size R
(nominal thread o A Elhgw P9 b8 ol
diameter, d) d, d, h
ool 0310 nom nom
. (min) max (max) min nom max min
ol ) | . | .
(@ 0935 (4525) (aiion)
1.6 1.70 1.84 3.5 32 0.3 0.35 0.25
2 2.20 2.34 4.5 4.2 0.3 0.35 0.25
2.5 2.70 2.84 5.0 4.7 0.5 0.55 0.45
3 3.20 3.38 6.0 5.7 0.5 0.55 0.45
4 4.30 4. 48 8.00 7.64 0.5 0.55 0.45
5 5.30 5.48 9.00 8.64 1 1.1 0.9
6 6.40 6.62 11.00 10.57 1.6 1.8 1.4
8 8.40 8.62 15.00 14.57 1.6 1.8 1.4
10 10.50 10.77 18.00 17.57 1.6 1.8 1.4
12 13.00 13.27 20.00 19.48 2 2.2 1.8
16 17.00 17.27 28.00 27.48 2.5 2.7 2.3
20 21.00 21.33 34.00 33.38 3 3.3 2.7
24 25.00 25.33 39.00 38.38 4 43 3.7
30 31.00 31.39 50.00 49.38 4 43 3.7
36 37.00 37.62 60.0 58.8 5 5.6 4.4
Based on ISO 7092 ISO 7092 ,_,uL..A »
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TABLE 26- NON-PREFERRED DIMENSIONS
a2y ek Sl Y Jgux

Dimensions in millimeters Cowl poadio o g Olal
Clearance hole Outside diameter Thickness
Nominal size oo A &g S92 S Caolis
(nominal d, d, h
thread
diameter, d)
[ osfouf nom nom
© ® (min) max (max) min nom max min
ol yhd) ol Ao ol doneS ol Ao doneS
(d o), (4505) (Aibians)
3.5 3.70 3.88 7.00 6.64 0.5 0.55 0.45
14 15.00 15.27 24.00 23.48 2.5 2.7 2.3
18 19.00 19.33 30.00 29.48 3 33 2.7
22 23.00 23.33 37.00 36.38 3 33 2.7
27 28.00 28.33 44.00 43.38 4 4.3 3.7
33 34.00 34.62 56.0 54.8 5 5.6 4.4
Based on ISO 7092 ISO 7092 quwb.g
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TABLE 27-SPECIFICATIONS AND REFERENCES
(_-‘?b.o ) Olasine -YY ng\?

Steel oy o Stainless steel
oo o3 i oY gd
Material Grade ¥ A2 Fl1 Cl1
S a0 A4 C4
al
‘ dlge Reference
- ISO 3506-1
Hardness class 200HV 300 HVE) = 200 HV
Mechanical 5 »
. ot 09,
properties c Hardness ranged) 200 HV 300 HY 200V
Sl slo Sy T s to to to
- 300 HV 370 HV 300 HV
Product grade
Tolerances a0 09,5153 A
la gl Reft
S elerence Table 24 YE Jor
& ”

Surface finish

Plain: i.e. washers to be supplied in
natural finish, treated with a protective
lubricant or with other coatings as
agreed by company and supplier.

Requirements for electroplating covered
in ISO 4042.

Requirements for non-electrolyti-cally
applied zinc flake coatings covered in
ISO 10683.

For hardened and tempered washers,
appropriate plating or coating processes
should be employed to avoid hydrogen
embitterment. When washers are
electroplated or phosphated, they shall
be suitably treated immediately after
plating or coating to obviate detrimental
hydrogen embitterment.

All tolerances shall apply prior to the
application of a plating or coating.

5 Sl a5 Sayily o Ojle 4 ool
Bilre (89) Sl wigh el (b 23y
008 (el 5 L0 (o o (6 %0 by b
g 6,5 ey Cal 0ads Caidlge
1SO 4042 5 5, o,lS6 (elyy p3¥ ol
el oa )|
Chey 4 Sy g b ibs ln e Ll
ool 0ss 451, SO 10683 45 5y i
Sl Sllee 5 oad S slayily ln
ol B ssiue avog wal B Sy
b ogd o0 p )10 6315 Gy b )01 I (oemslie
Sollin 205 (5T 5l (S p0en (Sass |
2 el Nstee G0l b IS eyll
Db sl ol Fhades Sauss oS Bk
Sllee ) 0land b 00 51 g alalidly
lags,loly, andS 00,5 plowl Ll (59, 52 (ol
09y )5 ) sy b )0 51 S il

Plain: i.e. washers
shall be supplied
in natural finish.

JE RN PR W
b, il

gl (s

(to be continued)
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TABLE 27- (continued)
(aols) =YV Jgus

Workmanship Parts shall be free of irregularities or el 5 L s)lserls Sl s le "\‘L Slabes
il s o lee S;cltrrrlsnéit;tl?la defects. No protruding &l dwgy L ool e ol ol b sl
ppear on the washer. il 2515 392 a3l o i
Acceptability ) i
s ol Acceptance procedure covered in ISO 3269. el 0als &1, ISO 3269 o o pdy (o,

a) Other metallic materials as agreed between company and
supplier.

b) Related to chemical composition only.

¢) Hardened and tempered.

d) Hardness testing according to ISO 6507-1.
Test force:
HV 2  for nominal thickness # < 0.6 mm

HV 10  for nominal thickness 0.6 </ <1.2 mm

HV 30 for nominal thickness 2 > 1.2 mm

WS (el g S8 8 G Bl ek 500 (556 olge (]

80,800 b o Sland oS 5 4y Laid (o

.cdﬁa@bwj" "/ﬁé)lyowjoww' > (u
180 6507-1 L gllae v Lislojl (&
iilel (595

h<0.6mm ol Cwlks lp 5,50 S azly ¥

Based on ISO 7092
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7.2.2 Plain washers-normal series-product
grade A

This specification is for plain washers of product
grade A, plain washers in the 200HV and 300 HV
hardness classes and nominal sizes (nominal
thread diameters) ranging from 1.6 mm to 64 mm
inclusive.

Washers of hardness class 200 HV are suitable
for

- hexagon bolts and screws of product grades
A and B in property classes up to and
including 8.8;

- hexagon nuts of product grades A and B in
property classes up to and including 8;

- hexagon bolts and screws and nuts of
stainless ~ steel of similar  chemical
composition;

- case-hardened thread rolling screws.

Washers of hardness class 300 HV are suitable
for

- hexagon bolts and screws of product grades
A and B in property classes up to and
including 10.9;

- hexagon nuts of product grades A and B in
property classes up to and including 10.

When soft material pieces are clamped, or large
clearance holes in the work piece are used, the
user shall check the technical suitability of this
type of washer.

For dimensions see Fig. 13 and tables 28 and 29
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DIMENSIONS IN MILLIMETERS, SURFACE ROUGHNESS VALUES IN MICROMETERS
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TABLE 28 -PREFERRED DIMENSIONS

o Sl YA Jgu

Dimensions in millimeters Cowl pioadis s o Olnl
. . Clearance hole Outside diameter Thickness
Nominal size R
(nominal thread oo (A Elygu Sy s Colws
diameter,d) d; d, h
ol 031 nom nom
. " (min) max (max) min nom max min
d gy ol yhad)
( (45505 (i)
1.6 1.70 1.84 4.0 3.7 0.3 0.35 0.25
2 2.20 2.34 5.0 4.7 0.3 0.35 0.25
2.5 2.70 2.84 6.0 5.7 0.5 0.55 0.45
3 3.20 3.38 7.00 6.64 0.5 0.55 0.45
4 4.30 4.48 9.00 8.64 0.8 0.9 0.7
5 5.30 5.48 10.00 9.64 1 1.1 0.9
6 6.40 6.62 12.00 11.57 1.6 1.8 1.4
8 8.40 8.62 16.00 15.57 1.6 1.8 1.4
10 10.50 10.77 20.00 19.48 2 2.2 1.8
12 13.00 13.27 24.00 23.48 25 2.7 23
16 17.00 17.27 30.00 29.48 3 33 2.7
20 21.00 21.33 37.00 36.38 3 3.3 2.7
24 25.00 25.33 44.00 43.38 4 43 3.7
30 31.00 31.39 56.00 55.26 4 4.3 3.7
36 37.00 37.62 66.0 46.8 5 5.6 4.4
42 45.00 45.62 78.0 76.8 8 9 7
48 52.00 52.74 92.0 90.6 8 9 7
56 62.00 62.74 105.0 103.6 10 9
64 70.00 70.74 115.0 113.6 10 9
Based on ISO 7089 ISO 7089  wlul »
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TABLE 29- NON-PREFERRED DIMENSIONS
sz iy olaal YA Sy

Dimensions in millimeters Sl yoado cows ol
Nominal size Clearance hole Outside diameter Thickness
(nominal thread Mo A Elygm e b3 ol
diameter, d) d, d; h
o=l 631l nom nom
ool 51ad) (min) max (max) min nom max min
032 (405) (i)
35 3.70 3.88 8.00 7.64 0.5 0.55 0.45
14 15.00 15.27 28.00 27.48 2.5 2.7 2.3
18 19.00 19.33 34.00 33.38 3 33 2.7
22 23.00 23.33 39.00 38.38 3 33 2.7
27 28.00 28.33 50.00 49.38 4 4.3 3.7
33 34.00 34.62 60.0 58.8 5 5.6 4.4
39 42.00 42.62 72.0 70.8 6 6.6 5.4
45 48.00 48.62 85.0 83.6 8 9 7
52 56.00 56.74 98.0 96.6 8 9 7
60 66.00 66.74 110.0 108.6 10 11 9
Based on ISO 7089 ISO 7089  wlw! y
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TABLE 30-SPECIFICATIONS AND REFERENCES
&b.o ) Olasio - Jgd:?

Stainless steel %43
Steel oYgé o
ca1 @) U)" "i’)
Material Grade P A2 Fl Cl
(@
il .)‘ d‘?)b A4 C4
Reference
ISO 3506-1
&
. Hardness class O
Mechanical - 200HV 300 HVY'- 200 HV
properties Catiae)
sl S g)lardness range 200 HV 300 HV 200 HV
L;iu‘lia ) to to to
i & thew asels 300 HV 370 HV 300 HV
Product grade
Tolerances a0 08,918 A
Lo sl Reference
2 Table 24 Y¥ Jyor
&

Surface finish

Plain: i.e. washers to be supplied in
natural finish, treated with a
protective lubricant or with other
coatings as agreed by company and
supplier.

Requirements  for
covered in ISO 4042.

electro-plating

Requirements for non-electrolyti-
cally applied zinc flake coatings

covered in 1SO 10683.
For hardened and tempered washers,
appropriate  plating or coating

processes should be employed to
avoid hydrogen embitterment. When
washers are  electroplated  or
phosphated, they shall be suitably
treated immediately after plating or
coating to obviate detrimental
hydrogen embitterment.

All tolerances shall apply prior to the
application of a plating or coating.

Cwl 3 a5 Gl yily Ko ojle 4 tools
Obsy Sl d ) el b Sl o
9 IS om &S 60 g b Lidlee
g iy Canl 00 Cuidlye 00iS uels
ISO o By 6] sl p3Y bl
el o @1, 4042
@ Sy wwy b Gde slr Y bl
oo &, ISO 10683 jo 3y pé bs,
s
Sl Sldes 5 o So sl p2ly (6l
Gloanl 3 sgie dvogy ¢ 0l 20 CuiS
03, I )5 sy b Il embio
SSolx (Giaee SuSh I L oogd
G lind by oIS La iy aSalSin 03,5
SIS 38 Sk ly wete
I oom Aol Wb sl ob (5ssas
&3 3 solie Sliles (5,S5land b (IS
S b Lelly, adds” 003 plnil Ll
2y 50 )5 gy b (g

Plain: i.e. washers shall be
supplied in natural finish.

b byals Ko ojle 4 ool

(To be continued)
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TABLE 30- (continued)
(aold) Yo Jouo

Workmanship Parts shall be free of irregularities or ol 5 L)l Sl ‘5')L° "\‘L Slabes
il s o lee detrimental defects. No protruding Gl awg L oolm e anil 5l b sle
burrs shall appear on the washer. sl s 3925 sy s ol
Acceptability ) )
iy bl Acceptance procedure covered in ISO 3269. el 0o &31)1 ISO 3269 ,0 (5 pdy o,
a)  Other metallic materials as agreed between company OS50l 9 555 o G el R0 (5318 olge (A

and supplier.

b) Related to chemical composition only.

08 Ko by o (Sloowd oS 5 4 haid (o

c) Hardened and tempered. ol 2 i Il Gldes 5 oad Corw (o
d) Hardness testing according to ISO 6507-1. 180 6507-1 L gillas 5w iolej] (&
Test force: s oilesl (5955
HV 2  for nominal thickness 4 < 0.6 mm h=0.6mm ol Cuslied (gl 5,50 e 92ly ¥
HV 10  for nominal thickness 0.6 </ < 1.2 mm 0.6<h<1.2mm _owl Culis glp 5,50y o  olg )
HV 30 for nominal thickness 4> 1.2 mm h>12mm el Culs glp 5,505 B ol Yo
Based on ISO 7089 ISO 7089 wlul
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7.2.3 Plain washers, chamfered-normal series-
product grade A

This specification is for chamfered plain washers
of product grade A, plain washers chamfered at
the outside diameter, in the 200 HV and 300 HV
hardness classes and of nominal sizes {nominal
thread diameters} ranging from 5 mm to 64 mm
inclusive.

Washers of hardness class 200 HV are suitable for

- bolts and screws of product grades A and B
in property classes up to and including 8.8;

- nuts of product grades A and B in property
classes up to and including 8:

- bolts , screws and nuts of stainless steel of
similar chemical composition;

- case-hardened thread rolling screws.

Washers of hardness class 300 HV are suitable
for

- bolts and screws of product grades A and B
in property classes up to and including 10.9

- nuts of product grades A and B in property
classes up to and including 10

When soft material pieces are clamped, or large
clearance holes in the work piece are used, the
user shall check the technical suitability of this
type of washer.

For dimensions see Fig. 14 and tables 31 and 33
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DIMENSIONS IN MILLIMETERS, SURFACE ROUGHNESS VALUES IN MICROMETERS
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TABLE 31-PREFERRED DIMENSIONS

Dimensions in millimeters

Fa ol =YY Jour

Cowl pioadio o g3 Olnl

. . Clearance hole Outside diameter Thickness
Nominal size .
(nominal thread 1o A g 9 b3 ol
diameter, d) d, d, h
ol 031 nom nom nom nom
) . (min) max (max) min (min) max (max)
d 093y ol kad)
( (4505) (4 (4i05) (A
5 5.30 5.48 10.00 9.64 1 1.1 0.9
6 6.40 6.62 12.00 11.57 1.6 1.8 1.4
8 8.40 8.62 16.00 15.57 1.6 1.8 1.4
10 10.50 10.77 20.00 19.48 2 2.2 1.8
12 13.00 13.27 24.00 23.48 2.5 2.7 2.3
16 17.00 17.27 30.00 29.48 3 3.3 2.7
20 21.00 21.33 37.00 36.38 3 33 2.7
24 25.00 25.33 44.00 43.38 4 4.3 3.7
30 31.00 31.39 56.00 55.26 4 43 3.7
36 37.00 37.62 66.0 64.8 5 5.6 4.4
42 45.00 45.62 78.0 76.8 8 9 7
48 52.00 52.74 92.0 90.6 8 9 7
56 62.00 62.74 105.0 103.6 10 11 9
64 70.00 70.74 115.0 113.6 10 11 9
Based on ISO 7090 ISO 7090 il p

TABLE 32- NON-PREFERRED DIMENSIONS
=2 F e ol =YY Jguo

Dimensions in millimeters

Sl yoadee s 9 Sl

. . Clearance hole Outside diameter Thickness
Nominal size R
(nominal thread Mo A glhgw 9 b8 Caold
diameter,d) d, d, h
ol 031031 nom. nom nom nom
) . (min.) max (max) min (min) max (max)
d ©9)) LS‘“"" J‘h'e) | | | . |
( (4505 (4 (4ig05) (Aigei)
14 15.00 15.27 28.00 27.48 2.5 2.7 2.3
18 19.00 19.33 34.00 33.38 3 33 2.7
22 23.00 23.33 39.00 38.38 3 33 2.7
27 28.00 28.33 50.00 49.38 4 4.3 3.7
33 34.00 34.62 60.0 58.8 5 5.6 4.4
39 42.00 42.62 72.0 70.8 6 6.6 54
45 48.00 48.62 85.0 83.6 8 9 7
52 56.00 56.74 98.0 96.6 8 9 7
60 66.00 66.74 110.0 108.6 10 11 9
Based on ISO 7090 ISO 7090  wlul 5
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TABLE 33-SPECIFICATIONS AND REFERENCES
(_-‘?b.o ) Olasine -YY Jgd:?

Dimensions in millimeters

Cawl piowdio o g3 Sla

Steel Y ad Stainless steel
C 03 iy Vg
Material ¥ Grade > FL I
(< FES Ad 4
all
“l Reference
e 1SO 3506-1
Mechanical Hardness class o
. . 200 HV 300 HVY = 200 HV
properties (ST 09
sl Hardness range ¢ 200 HV 300 HV 200 HV
1 [C L to to to
= T 300 HV 370 HV 300 HV
Product grade N
Tolerances 4z 03,5158
s, Reft
e3LLY eference Table 24 o
&

Surface finish

Plain: i.e. washers to be supplied in natural
finish, treated with a protective lubricant
or with other coatings as agreed by
company and supplier.

Requirements for electro-plating covered
in ISO 4042.

Requirements for non-electrolyti-cally
applied zinc flake coatings covered in ISO
10683.

For hardened and tempered washers,
appropriate plating or coating processes
should be employed to avoid hydrogen
embitterment.  When  washers  are
electroplated or phosphated, they shall be
suitably treated immediately after plating
or coating to obviate detrimental hydrogen
embitterment.

All tolerances shall apply prior to the
application of a plating or coating.

3o el 13 a5 ol ily Ko o)l 4 tosle
Ll fég, oL g el omnab cSlop
oS el g S8 o &S (5,500 by b

1SO 4042 5 5, ST sl p3Y Lol

R PR

ooy & Sy dn b lde lp psY ol
el 00t 41| ISO 10683 1o 3,1

S n Sl Sldee 5 S slayily sl
5 omlie loan] 8 dadie dogi wad 20
B asd eop G by Ly ]
Sl 005 pFol> (Slgee (SISS
R ool st glS0lind L ST eyl
al sl by (Feer SauSs o5 b
Sigy 4 0l b ()00 51 ey alolddl

G b b Tl RS b L loly, als

g, )

Plain: i.e. washers
shall be supplied in
natural finish.

S50 Oyle 4 woole
Sy 0 b byl

(To be continued)
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TABLE 33-(continued)
(aolol) Y'Y Jgu=

) Parts shall be free of
Workmanship irregularities or  detrimental

oSle yo &)lgs | defects. No  protruding  burrs
shall appear on the washer.

wgy b ool g il )5T ok sl

sl

Acceptability )
Gy bl Acceptance procedure covered in

ISO 3269. ol 0als 51,1 ISO 3269 o o pdy (o,

a) Other metallic materials as agreed between company and
supplier.

b) Related to chemical composition only.

¢) Hardened and tempered.

d) Hardness testing according to ISO 6507-1.
Test force:

HV 2  for nominal thickness # <0.6 mm

HV 10 for nominal thickness 0.6 </ < 1.2mm

HV 30 for nominal thickness #> 1.2 mm

23S nall 5 LS 55 (o BBl Bl o0 (5518 olge (I
08 e by o (Sloowd coS 5 4 haid (o

SIS0 6507-1 | gllas s (islejl (&

ool (555

h<0.6mm ol Cowls gl 5,5 B azlg ¥

Based on ISO 7090
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7.2.4 Plain washers-normal series-product 03,9 B — (Jgomo g pw ool glaylly F-Y-V
grade C C a>,0
This speciﬁc.ation is for‘plain washers of product Cazy ooyl 5l ool loyily ol Slakin oyl
grade C, plain washers in the 100 hardness class IR 1 osle cla
and of nominal sizes (nominal thread diameters) ol S Oy 1T (o P 09y ST oS Sl
ranging from 1.6 mm to 64 mm inclusive. osdoo 64 Lol g U andis 16 31 (053, (soml (slo ylad)
il e
Washers of hardness class 100HV are suitable for: cslie 5 0550 35 5l 00 HV 22w 03 51 sla il
- hexagon bolts and screws of product grade C 2 C azyo 00,508 5l (2555 slagey 5 oo slogs -
in property classes up to and including 6.8: sl g b (Shg sloos,
—1hexagon nuts C(1)f prlocégct %rade C in property slood, ;0 C ax 0 00,908 5l (5e8 id slao,ge -
classes up to and 1ncluding 6: . =
P g. 56 Jald 56 (S
- case-hardened thread rolling screws. o et Coai b hef el
PAl S Al 9. (69,9 093, b (S0 Slags -
When soft matqial pieces are clamped, or large L Wgdrs Ay oS o Slgo iz 5 Slabd aS oo
clearance holes in the workpiece are used, the user ‘ . N _ ) ’
shall check the technical suitability of this type of b 8l ool oslatul Lsl jo S5 s (A sleS 9
washer.. =y y=oly 95 ol gl |y Clasin op) 8 cowlin
For dimensions see Fig. 15 and tables 34 and 35 RPN
YO VY Ll Jgaz 9 V0 s 4 0sS o5 olel sl
i
AT A I PSS SIS AE am
L A A i A
E e |
i il
& o,

DIMENSIONS IN MILLIMETERS

Fig. 15
ook s g3 Sl
10 Jseis
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TABLE 34-PREFERRED DIMENSIONS
Ty ol =YY oo

Dimensions in millimeters Gl pioaduo oz 9 Sl
. . Clearance hole Outside diameter Thickness
Nominal size ] R A
(nominal thread o A Elygm o B Calous
diameter, d) d,; d, h
PP S IRY nom nom.
dcog3y ool yad) (minz max. (max;) min. nom. max. min.
( (45505 (diins)
1.6 1.80 2.05 4.00 3.25 0.3 0.4 0.2
2 2.40 2.65 5.00 4.25 0.3 0.4 0.2
2.5 2.90 3.15 6.00 5.25 0.5 0.6 0.4
3 3.4 3.7 7.0 6.1 0.5 0.6 0.4
4 4.5 4.8 9.0 8.1 0.8 1.0 0.6
5 5.5 5.8 10.0 9.1 1 1.2 0.8
6 6.60 6.96 12.0 10.9 1.6 1.9 1.3
8 9.00 9.36 16.0 14.9 1.6 1.9 1.3
10 11.00 11.43 20.0 18.7 2 2.3 1.7
12 13.50 13.93 24.0 22.7 2.5 2.8 2.2
16 17.50 17.93 30.0 28.7 3 3.6 2.4
20 22.00 22.52 37.0 354 3 3.6 2.4
24 26.00 26.52 44.0 42.4 4 4.6 34
30 33.00 33.62 56.0 54.1 4 4.6 34
36 39 40 66.0 64.1 5 6 4
42 45 46 78.0 76.1 8 9.2 6.8
48 52.0 532 92.0 89.8 8 9.2 6.8
56 62.0 63.2 105.0 102.8 10 11.2 8.8
64 70.0 71.2 115.0 112.8 10 11.2 8.8
Based on ISO 7091 1SO 7091 bl
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TABLE 35- NON-PREFERRED DIMENSIONS
=2 P e Sl =YD Jguo

Dimensions in millimeters Sl yioadio s g Sl
. . Clearance hole Outside diameter Thickness
Nominal size o . R o
(nominal thread NS A Elyg &9y b3 Cwlis
diameter, d) d, d, h
PPN P RY (no.m.) (nom.)
min. max. ; :
d «0sj, I had) ‘ max. ‘ min. nom. max. min.
(455 (i)

3.5 3.9 4.2 8 7.1 0.5 0.6 04
14 15.5 15.93 28 26.7 2.5 2.8 2.2
18 20 20.43 34 32.4 3 3.6 2.4
22 24 24.52 39 374 3 3.6 2.4
27 30 30.52 50 48.4 4 4.6 34
33 36 37 60 58.1 5 6 4
39 42 43 72 70.1 6 7 5
45 48 49 85 82.8 8 9.2 6.8
52 56 57.2 98 95.8 8 9.2 6.8
60 66 67.2 110 107.8 10 11.2 8.8

Based on ISO 7091 ISO 7091 oobwl g
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TABLE 36-SPECIFICATIONS AND REFERENCES
(_-‘?b.o ) Olasiwo-Y 9 Jgd:?

Dimensions in millimeters

Gl gtowdio s g Olal

(! .
. | Steel oY
Material ¥ - ee 9
Hardness class
Mechanical e 63, 100 HV
properties
sle T Hardness range
Sl
- 100 HV to 200 HV
« SBes diald
Product grade C
4,0 0 5—| 8
Tolerances z
b g, Reference
SS9 Table 24 VE Jgor
&Er

Surface finish

Plain: i.e. washers to be supplied in natural finish,
treated with a protective lubricant or with other
coatings as agreed by customer and supplier.

Requirements for electroplating covered in ISO

b csloy o cul )3 4 Sleyaly Koo o jle a4y oole
O oS 5 by b Llxe (g, Sl oS el
ol o &l ISO 4042 0 By 5,107 sl oY bl

v Sl 4042.
. . . 3 e g b i I e3Y olalyl
Requirements for non-electrolytic ally applied PR RS R S5y S R R S ) >
zinc flak coatings covered in ~ ISO 10683. el oas #31)| ISO 10683
All toler.ances shal} apply prior to the application gy 10 IS ey b 6,07 51 B aubs Ly lols, als
of a plating or coating. ]
Workmanship Parts shall be free of irregularities or detrimental 29! 05 sl el s Lo )lsenli sl )l b lebad
el & lee defects. No protruding burrs shall appear on the Sezg Lo dly a1 Lo (gl aiwgy b ool s il
washer. sl asls
(To be continued) (3,15 aslsl)
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TABLE 36- (continued)
(alol) -¥% Jgus

Acceptability Acceptance procedure covered in ISO e onts «dl] 3269 5 5ok &
Oopdy cobld 3269. el o ) 2 OO RN YY)
a) Other metallic materials as agreed between company and : . _ . .
)Suppher. £ " pany oS ol 5 0858 o 3l e s (5308 olye (Gl
b) Hardness testing according to ISO 6507-1. . -
) & & TS0 6507-1 1 llas 2o inles] (w0
Test force: ,
ioimlesl 59y
HV 2 for nominal thickness 2 < 0.6 mm
h<0.6mm owl cuwlis gy 5,y S5 oy ¥
HV 10 for nominal thickness 0.6 </ < 1.2 mm 0.6<h<1.2mm owl culis gy 5,50 G )
HV 30 for nominal thickness # > 1.2 mm h>12mm el Culs glp 5,505 s ol

Based on ISO 7091 ISO 7091  wlw! »
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7.2.5 Plain washers-large series-product
grade A

This specification is for plain washers of product
grades A plain washers in the 200HV and 300
HYV hardness classes and nominal sizes (nominal
thread diameters) ranging from 1.6 mm to 64 mm
inclusive.

Washers of hardness class 200 HV are suitable
for:

- hexagon bolts and screws of product grades
A and B in property classes up to and
including 8.8:

- hexagon nuts of product grades A and B in
property classes up to and including 8:

- hexagon bolts , screws and nuts of stainless
steel of similar chemical composition;

- case-hardened thread rolling screws.

Washers of hardness class 300 HV are suitable
for:

- hexagon bolts and screws of product grades
A and B in property classes up to and
including 10.9;

- hexagon nuts of product grades A and B in
property classes up to and including 10.

Washers conforming to this part of this Standard
are intended for use in cases where soft material
pieces are to be clamped or where there are large
clearance holes in the work piece. Nevertheless, in
the latter case, the suitability of washer thickness
should be checked.

For dimensions see Fig. 17 and tables 40 and 41
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03,91 9 —Syp s mw-ools (bdyily H-Y-V
A a0
A a0 00,9l,8  5leslw la,ily ol p Slasie oyl
9300HV 4200 HV 5w slo 0o, 5l ool slo,ils
5 U yando VP 5l (095, (sol (s ,ka8) (consl (sl o3lu]
Bl o rephe PF Lals
cwle 23 05l90 61,2200 HV o500, 5l sl 224
il o
Lo 4z 03,08 5l 55T Slagm 5 oo Sl -
588 ol b Sy sloos, 0B g A
2B s A leaz;o 00,08 5l g5 b sle ojpe -
38 Jols 5 b Sy slo o3,
P b e o e g (DS Slag ¢ oye slags -
jalie plond oS L 53 55 SV G
00 Cds dlwgy b (63,95 093, b (1855 slagen -
cwlis 59,050 51,300 HV 5w 00, 5l sla 234
il o
035158 3 (5 (b (555 slag 5 0 Sloga -
5109 Jolos g b Sy sl oo, 0B gA o ax o
PBA sla az o000 5l (a8 (i slo o e -
10 Jolis o b S35 sl 0,
Gl oyl cdllae o laslwl 5l yisu b as ole i
oz 5 Olalad a5 il ool a8 )3 a5 o (50,lge 0 0 S
les g HI5 dnlad o L oSl oo dlin pSxe Hghay p 5 Olge
a—og >l ol o0 Jlo s )8 929 Sy s (A
g J S paly Cwld Colio Sgiee
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DIMENSIONS IN MILLIMETERS, SURFACE ROUGHNESS VALUES IN MICROMETERS

Fig. 16

09 38 o> 3 b (6395 4 bgy po LBl g yioadio Coms Sl
V& s

TABLE 37-PREFERRED DIMENSIONS
Fa i ol =YY Jgu

Dimensions in millimeters Cawl pioadio s g Ol
Nominal size Clearance hole Outside diameter Thickness
(nominal NS (A Elygw 9 b3 Cuolius
thread d d h
diameter,d) 1 2

oilt nom. nom. nom. nom.

) (min.) max. (max.) Mon. (min.) max. (max.)

so.w' )-‘43) Go.w' ,~" - Go.w' | w‘ ,~" - Go.w'

(deeg, (4505 (aomiinr) (C)) (aiion)
3 3.20 3.38 9.00 8.64 0.8 0.9 0.7
4 4.30 4.48 12.00 11.57 1 1.1 0.9
5 5.30 5.48 15.00 14.57 1 1.1 0.9
6 6.40 6.62 18.00 17.57 1.6 1.8 1.4
8 8.40 8.62 24.00 23.48 2 2.2 1.8
10 10.50 10.77 30.00 29.48 2.5 2.7 2.3
12 13.00 13.27 37.00 36.38 3 33 2.7
16 17.00 17.27 50.00 49.38 3 33 2.7
20 21.00 21.33 60.00 59.26 4 43 3.7
24 25.00 25.52 72.0 70.8 5 5.6 4.4
30 33.00 33.62 92.0 90.6 6 6.6 5.4
36 39.00 39.62 110.0 108.6 8 9 7
Based on ISO 7093-1 ISO 7093-1 _wlal »
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TABLE 38- NON-PREFERRED DIMENSIONS
=2 P e Sl YA Jgua

Dimensions in millimeters Sl poado o g Sl
. . Clearance hole Outside diameter Thickness
Nominal size . ) . .
(nominal thread 1o S Elyg 93 kb Cwoles
diameter, d) d, d, h
ol 031l nom. nom. nom. nom.
) . (min.) max. (max.) nom. (min.) max. (max.)
d ©9)) Go.w' ).‘a.‘)) | ) | f . |
(oS (duii) (45eS) (duii)
35 3.70 3.88 11.00 10.57 0.8 0.9 0.7
14 15.00 15.27 44.00 43.38 3 33 2.7
18 19.00 19.33 56.00 55.26 4 4.3 3.7
22 23.00 23.52 66.0 64.8 5 5.6 4.4
27 30.00 30.52 85.0 83.6 6 6.6 5.4
33 36.00 36.62 105.0 103.6 6 6.6 5.4
Based on ISO 7093-1 ISO 7093-1  wla! »
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TABLE 39-SPECIFICATIONS AND REFERENCES
&2y 9 Glasin -Y4 Jgoo

Steel oY Stainless steel
eel o . el .
Material ¥ > OF S5 9¥90
Grade ” A2 Fl Cl
@ a4z A4 C4
Reference ISO 3506-1
. Hardness class
Mechanical > 200HV 300 HVY© 200 HV
properties T 09)
sl S Hardngzss 200 HV 300 HV 200 HV
Sl range °) to to to
B (EL_,’_';.iw eSS 300 HV 370 HV 300 HV
Product grade A
Tolerances 00,91,8 4> 0
L solsly, Reference
Table 24 VY Jgu
&z
Plain: i.e. washers to be supplied in 2> Sl )13 a5 Jlaylly Koo Sjle 400l | prain. § o washers
ila];u.ral ﬁnish,. ltlrea;;led with a protectivz Oofey o b sl el el sy, | shall ble fsu'pyk)llied in
ubricant or with other coatings as agree S e aS c sae L bl natural finish.
by company and supplier. ? e e N U VR V- WS W
- —— 3 rrd
IS0 4042 5 5,y oS (sl p3¥ el s TR
Requirements for electroplating covered ol oy sl P9 (o
in ISO 4042. ' ?
P9y @ 3y gy b Gibgy lp Y Ll
Requirements for non-electrolyti-cally ool 0als 1,1 ISO 10683 ;o0 3, s
applied zinc flake coatings covered in
Surface finish Igg 10683. & il olides goad cow slo, Sy 6l
ghe ey For hardened and tempered washers, ool sgd o Aoy uh oo S
appropriate plating or coating processes S ol iie b oo ST o s
should be employed to avoid hydrogen PR AR ORGSR SR R SO
embitterment.  When  washers  are 00, 5 58l Sisy0e (Saus LS
elgctroplated or phosph‘ated, they shall.be Wigde o 6,5 0lind by (6,107 Lo ly aSolSin
suitably treated immediately after plating ’ - _ ' )
or coating to obviate detrimental 291 0L Gamed SaSD 9,5 Sk p sl
hydrogen embitterment. Sldes 6,5Ld b 6,107 51 L alolddl w3
23,5 el il (s 2 slie
All tolerances shall apply prior to the . T .
L . . pig Lo LG L lolg, als’
application of a plating or coating. 5 )l S s ot bl +
29, 5 &,
(To be continued) (3,ls aalsl)
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TABLE 39-B (continued)
TABLE 39-SPECIFICATIONS AND REFERENCES (CONTINUED)

(a0ld]) a2l g wlakin -4 Jous

) Parts shall be free of irregularities or detrimental
Workmanship defects. No protruding burrs shall appear on the
oSle yo &)les | washer.

5l glaenl 5 5l g le vl lalad
L ool oozl 5ol b sl ]

S92y Lo bly mhaw Wl ol dngy

b asls

Acceptability

Sy ol Acceptance procedure covered in ISO 3269.

el oy 51,1 1SO 3269 15 i pdy b,

a) Other metallic materials as agreed between company and
supplier.

b) Related to chemical composition only.
¢) Hardened and tempered.
d) Hardness testing according to ISO 6507-1.
Test force:
HV 2  for nominal thickness 7 < 0.6 mm
HV 10 for nominal thickness 0.6 </ < 1.2 mm

HV 30 for nominal thickness 4 > 1.2 mm

oaidy b g 0aiiS (el e Bl 3 ;K00 (6318 lge (L

ol 20 S gl Glles g ouds Cow (7

;IS0 6507-1 L las 5w Solejl (o

ool 95

h<0.6mm  owl Cwles gl 5,500 o a>lg ¥
0.6 <h<1.2mm _sonl Cwlses gl 5,509 o alg V-

Based on ISO 703-1

91
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7.2.6 Plain  washers-large series-product 03)9 8 —SHn g meslw glaylly F-Y-V
grades C C amyo
This specification is for plain washers of large Sy 6l gy 5l oolus gl iy 4y bogype laskine oyl

series, product grades C plain washers in the 100

HV hardness class, of nominal sizes (nominal L 100 HV gz o0 jl ool slojly « C 4z 0 00505

thread diameters) ranging from 3 mm to 36 mm 5 U ek ¥ 51 (05, (soml (Lo yad) ol (sl o5l
inclusive. il o sraskes Y8 Luls
Xﬁshers of hardness class 100 HV are suitable clia 5 0 lse sl 100 HV 5w o0, 5l (sl 5
- hexagon bolts and screws of product grade C in o

property classes up to and including 6.8: 03,91,8 51 (89S it (SbsS sloag 5 0e sl -
- hexagon nuts of product grade C in property ;6.8 Joli 5 b Ty slo 0, 0 Cazyo

classes up to and including 6: sle oo, 0 C a0 00,90,8 5l 5e5 i sla oyge-
- case-hardened thread rolling screws. ;6 Jolis g U (Shg
Washers conforming to this part of this Standard oAl S dhwg b (69,65 093, b (g5 zm -

are intended for use in cases where soft material

) Sl ol ctillas o laibul 5l isn cpl b aS olayily
pieces are to be clamped or where there are large

clearance holes in the work piece. Nevertheless, in oz 5l Olabad o5 il oad azb Il 50 (50)l50 0 0,
the latter case, the suitability of washer thickness GBS o 5 askad 1o b Wil ouds dius 5Sxe ke o5 0lge
should be checked.

oy >l e o0 Sl g o) ogog S o A
For dimensions see Fig. 17 and tables 40 and 41 ‘ . o )
8 Dgd J Syl celes Conwlie dgioe

BV o B e Jgum g VY S 4 0SS oSS sl gl

i
[ TSI A I (A A PSSR am
'f..-".r"f..""f.-"ff.-"ji : WA ST
i
B [ e
i ® gy
il i
S FF A
= = £

DIMENSIONS IN MILLIMETERS
Fig. 17
roadnd > 5 Sl
W s
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TABLE 40-PREFERRED DIMENSIONS
Ty ol -Fe Jou

Dimensions in millimeters LI 7N DRI PR EY)

Nominal size Clearance hole Outside diameter Thickness
(nominal o A ygm SS9 yhd Cwoled
thread d d h
diameter,d) ! 2

oilst nom. nom.

weeles (min.) max. (max.) min. nom. max. min.

ol 5b9) ol gl ol dipoS o] gl aipoS

(deogy, (45eS) (Asiion)

3 34 3.7 9.0 8.1 0.8 1.0 0.6
4 4.5 4.8 12.0 10.9 1 1.2 0.8
5 5.5 5.8 15.0 13.9 1 1.2 0.8
6 6.60 6.96 18.0 16.9 1.6 1.9 1.3
8 9.00 9.36 24.0 22.7 2 2.3 1.7
10 11.00 11.43 30.0 28.7 2.5 2.8 2.2
12 13.50 13.93 37.0 354 3 3.6 2.4
16 17.50 17.93 50.0 48.4 3 3.6 2.4
20 22.00 22.52 60.0 58.1 4 4.6 34
24 26.00 26.84 72.0 70.1 5 6 4
30 33 34 92.0 89.8 6 7 5
36 39 40 110.0 107.8 8 9.2 6.8

Based on ISO 7093-2 ISO 7093-2 wlul »

TABLE 41- NON-PREFERRED DIMENSIONS
Ty gk - Joux

Dimensions in millimeters Sl yoados s g Sl

Nominal size Clearance hole Outside diameter Thickness
(nominal NS (A Elygw S b Ceolsuid
thread d d h
diameter,d) 1 . 2
osl! nom. min.
sl (min.) max. (max.) min. nom. max. min.
ool Sd) ool - ool oS o] Ao i
(deog}) (4505) (doaiins)
3.5 3.9 4.2 11.0 9.9 0.8 1.0 0.6
14 15.50 15.93 44.0 42.4 3 3.6 2.4
18 20.00 20.43 56.0 54.9 4 4.6 34
22 24.00 24.84 66.0 64.9 5 6 4
27 30.00 30.84 85.0 82.8 6 7 5
33 36 37 105.0 102.8 6 7 5

Based on ISO 7093-2

93
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TABLE 42-SPECIFICATIONS AND REFERENCES
(_-‘?b.o ) Olasine -FY Jgd:?

Material ¥ Steel
oY g8
(&l
.>|9.o
) Hardness class
Mechanical cien oo 100 HV
properties H‘5 - hd
. ‘- ardness range
Sl sla Sy NS TANE 100 HV to 200 HV
(T FEOARY
Tolerances (,lsls, Product grade C
> 4> )3 0351
Reference g ,o Table 24 VY Jgo=
Pla.in: ie. washers to be ‘supplie(.i in natufal b ES s 50 Canl 3 aS e ily Koo & )le 4 ool
finish, treated with a protective lubricant or with T
other coatings as agreed by customer and O 85 6 e b OF5) SRR e Oz
Requirements for electroplating covered in ISO el 0 @)yl ISO 4042 o 3 6, IGT 6l p3Y Slall
Surface finish 4042 Requirements for non-electrolytic ally Ty wss b e 6l ¥ el
o c3lo applied zinc flak coatings covered in ISO 10683. PSR 9 RS9 $R O SR
' All tolerances shall apply prior to the application ST B b L yloly, a IS .l oas 4511 ISO 10683
of a plating or coating. Sy 5 )5 ey b o ST
Workmanship Parts shall be free of irregularities or detrimental 29! 0k sle el g Lo g lgeals jl sl b o
colo & lge defects. No protruding burrs shall appear on the Se2g Lo il a5 Lo (gl wiwgy Ly ool ol
? washer. sl ansls
Acceptability . .
. Acceptance procedure coveredin  1SO 3269. - Sl 0ol @311 ISO 3269 o skl jo (o pdy b,
Chndy Sl .
a)  Other metallic materials as agreed between company PAES pol 9 S5 (o BT e R0 (5518 ole (A
and supplier.
b) Hardness testing according to ISO 6507-1. 180 6507-1 L Gllae 25w Aalejl (o
iotalej] 59505
Test force:
HV 10  for nominal thickness 0.6 </ < 1.2 mm 0.6 <h<12mm el culs glyp 5,509 ows  alg Ve
HV 30 for nominal thickness /# > 1.2 mm h>1.2mm - peul calied gl 5,505 e a>ly ¥

Based on ISO 7093-2

7.2.7 Plain washers-extra large series-product
grade C

This specification is for plain washers of extra
large series, product grade C plain washers in the
100 HV hardness class, of nominal sizes (nominal
thread diameters) ranging from 5 mm to 36 mm
inclusive.

94

ISO 7093-2 ylwly

—Syp ool §98 sld (5w —oolw g yblg V-Y-V
C a0 00,905

ooll 355 sl (s oo 5l o0l (sloytly (sl lasia ol

o3lasil.g « 100 HV st 00, 51 C a0 08,91 ,38 o5, 5

YF ol 5 B yanlo 0 5l (g3 (ool (sloykad) (ol (sl
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These washers are suitable for

- hexagon bolts and screws of product grade C
in property classes up to and including 6.8, and

- hexagon nuts of product grade C in property
classes up to and including 6 used in timber

structures

For dimensions see Fig. 18 and tables 43 and 44

10w camlin 5 0,190 (sl Lo pily oyl

03,513 31 565 b (155 sl g 5 0k S g -

;6.8 Jols g (S sloos, ;0 Caxpo

6la 0o, ;0 C az 300913 5l 365 il sl 0 g0 -
297 s ol o oolaiul 5506 Juli g b S5sg
FE Y Gla oo g VA UKo @ oS oS ol sl

. !
A A A A I Py
'f.-"r'f."f.-"fffji : WA N

E ik
i ® g,
.'-:'F r'r' ~
B = £
Fig. 18
WA U
TABLE 43-PREFERRED DIMENSIONS
F=z ol =Y Jgua
Dimensions in millimeters Cowl yhowds o s olal
. . Clearance hole Outside diameter Thickness
Nominal size o ) R o
(nominal thread 1o A Elygw oy FB Cwlis
diameter,d) d, d, h
(ol 031031 nom. nom. nom. nom.
. . (min.) max. (max.) min. (min.) max. (max.)
d ©9)) GM‘ }h.‘?) | | f |
( (405 (arios) (405 (aics)
5 5.5 5.8 18.0 16.9 2 2.3 1.7
6 6.60 6.96 22.0 20.7 2 2.3 1.7
8 9.00 9.36 28.0 26.7 3 3.6 2.4
10 11.00 11.43 34.0 324 3 3.6 2.4
12 13.50 13.93 44.0 424 4 4.6 34
16 17.5 18.2 56.0 54.1 5 6 4
20 22.00 22.84 72.0 70.1 6 7 5
24 26.00 26.84 85.0 82.8 6 7 5
30 33 34 105.0 102.8 6 7 5
36 39 40 125.0 122.5 8 9.2 6.8
Based on ISO 7094 ISO 7094 Lol
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TABLE 44- NON-PREFERRED DIMENSIONS
oz i el Sl FF Jgu

Dimensions in millimeters Cowl yowds o 5 olal
. . Clearance hole Outside diameter Thickness
Nominal size o ) R o
(nominal thread Ao H Elygm 9 b3 Caolius
diameter,d) d, d, h
o 031! nom. nom. nom. nom.
) . (min.) max. (max.) min. (min.) max. (max.)
d ©9)) «5"""' )Jaﬁ) ' | | ‘
(a5u05) (doomii) (au05) (doomiins)
14 15.50 15.93 50.0 48.1 4 4.6 34
18 20.00 20.43 60.0 58.1 5 6 4
22 24.00 24.84 80.0 78.1 6 7 4
27 30.00 30.84 98.0 95.8 6 7 5
33 36 37 115.0 112.8 8 9.2 6.8
Based on ISO 7094 ISO 7094 L.l ,
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TABLE 45-SPECIFICATIONS AND REFERENCES
(_-‘?b.o ) Olasine -FO Jgd:?

Material Steel
“ 510 oY gd
Hardness alo
) 100 HV

Mechanical class 5w

properties Hardness

SilSe gla S5y range” 100 HV to 200 HV
« ST dels
Product grade c

Tolerances a1 03,919

s )l Reference

)% Table24 VE Jgu

oxtPul

Surface finish

Plain: i.e. washers to be supplied in natural
finish, treated with a protective lubricant or with
other coatings as agreed by customer and

supplier. Requirements for non-electrolytic ally

b ooy ol 3 as Jle ol Ko ojle 4 tesle
N o 4 5,508 by b Ldlowe 29, ol wind (s
Sl oY Sl g e ol o Cblye 00isS (pual

03—l asl)llSO 10683 5o @)")"‘CL}"BI‘ $9) 4*“941-'0*“5-’

chw el applied zinc flak coatings covered in ISO 10683. s
All tolerances shall apply prior to the application N : )
of a plating or coating. 05, )0 5 Side b (s G151 L8 Wb Ls lolg; acn
) Parts shall be free of irregularities or detrimental . :
Workmanship . w2aidl ol 5l e ol 5 b (5)lsenl 5 g le Wb wlakad
defects. No protruding burrs shall appear on the
cole &)l Al ansls oz o ily mhaw 5 Wls gl awgy b ool
washer. 2
Acceptability Acceptance procedure covered in
Sl o @311 ISO 3269 o lailewl jo o pds o,
S pdy ol | ISO 3269. ’

a) Other metallic materials as agreed between company

and supplier.

b)  Hardness testing according to ISO 6507-1.

Test force:

HV 10 for nominal thickness 0.6 <4 < 1.2 mm

HV 30

for nominal thickness 2> 1.2 mm

oS s 5 8,8 s 15 B S0 388 olye (A

SIS0 6507-1 L llae e ol (o
iotlej] (9505
0.6<h<12mm _owl Culis glp 5,50y S axlg Ve

h>12mm el Cwlks gl 5,509 dos axlg Ve

Based on ISO 7094

97
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7.2.8 Plain washers for high-strength structural
bolting, hardened and tempered

This specification is for hardened and tempered
circular washers intended for assembly with large
series hexagon high-strength structural bolts and
nuts of diameters from M12 to M36 inclusive.

For dimensions see Fig. 19 and tables 46

4

il

]

B;_'”

98

Sb L gl ojlw o pto 9 g sl 00l o plg A-Y-V
Sl (Fhl Gldes g oud S Wb
ou (RO

Sldos g 00l Cow jga lo - dly (gl Slasin

Slas o b slige gl a5 conlonds 2o cutS ) 5>

Lo sl ol (55 2l sl o ypn 5 0500 Slogm S

oot 48,5 L5 s M 36 5 M 12 Lols sl ks b ol b

- e

f?Js»g\ﬂJ&mb Mo&&bu\dlf

Fig. 19
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TABLE 46: DIMENSIONS

olayl -FF Jgu
Dimensions in millimeters Gl ptowdio o g Ol
Thread size ,d ,of
associated bolt
' M12 M16 M20 (m22)x | M24 (m27)* M30 M36
&2 @ Lo yad g o)l
min.
14 18 22 24 26 30 33 39
d;
max.
. 14.43 18.43 22.52 24.52 26.52 30.52 36.62 39.62
min.
25.7 324 40.4 42 .4 48.4 54.1 58.1 70.1
d;
max.
) 27 34 42 44 50 56 60 72
min.
3.1 3.1 3.1 34 34 3.4 34 34
h
max.
) 4.6 4.6 4.6 4.6 4.6 4.6 4.6 4.6
Based on ISO 7415 ISO 7415 L.,

* Thread sizes in brackets should be avoided

30 oo 0018 093 ‘sl.b o3Il 5l Ql&o‘ O yguo )a*

if possible. - . .
00,5 g lo0gs wily Sl
TABLE 47: SPECIFICATIONS AND REFERENCES
é‘?‘)ao 9 Olasivwo —-FY Jgé.?
Material Steel
slge SYgh
Mechanical properties Hardness range (HRC)?
Sl sl T < (HRC) s aisls 353-45
Tolerances Product grade d;:A :h:2IT 16 when d< M20
s s,loly, ax 5 03,418 dy:C :h:IT 17 when d > M20
Reference
Table 24 YY Jgo
& e
Surface finish Normal Black oxide®’ © sl ST
Zinc electroplated” €59, By &,
Optional . 0 « ) -
L] Cadmium electroplated pomadls’ By (g)ISC]
Hot-dip galvanized® a3 o5ulglls
Acceptability In accordance with data sheet o ools a5 o b gllae
Sndy Skl
Associated nuts This IPS standard IPSs sl !
Based on ISO 7415 ISO 7415 Ll y

a) Minimum hardness for hot-dip galvanized

washers may be 26 HRC.

99

S 0o 0puilgllS (sla, oy sl arcaS  tew (A
23k 26 HRC wlgiw
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b) Black oxide means the normal finish
resulting from heat treatment with a residual
coating of light oil

¢) Precautions to avoid hydrogen embrittle-
ment may be necessary.

Marking

Hardened and tempered circular washers shall be
marked or shaped in such a manner so as to
differentiate them from other similar products.

7.2.9 Plain washers, chamfered, hardened and
tempered for high-strength structural
bolting

This specification is for hardened and tempered
circular washers intended for assembly with large
series hexagon high-strength structural bolts and
nuts diameters from M12 to M36 inclusive.

For dimensions see Fig. 20 and tables 49&50

Sldes 5l Jols Jgame cloyy gm0l 0S| (o
S 89, 3l eleddly Sidgy b (Sl
e P T C
Ak oY el Sow
&S wilis
B LiS (5l Slles g ol Cdew jeue sl il
Oly a5 0o )5 (20 UK b (638 ailis (ol sy sl oas
Sl jued lice s 00,91,8 511, Lyl
oyt 9 @ Slp ol & ool L—»,llg A-Y-V
Oldas 5 o o by O b gl il
Ul (B LS 1 (Il >
Sldos g o0l S Ho0o slo,ils gl lasie oyl
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TABLE 49- DIMENSIONS

olayl -F_ Jgu
Dimensions in millimeters Cawl  piowdio s 1 Olnsl
Thread size ,d ,of
associated bolt
& by yadd g, o5l | MI2 M16 M20 (m22): M24 (m27)* M30 M36
aly 000 g
min.
" 13 17 21 23 25 28 31 37
d,
max.
. 13.27 17.27 21.33 23.33 25.33 28.52 31.62 37.62
min.
" 23.7 31.4 38.4 40.4 454 50.4 54.1 64.1
d;
max.
. 25 33 40 42 47 52 56 66
min.
" 34 34 34 34 34 4.4 4.4 4.4
h
max.
. 4.6 4.6 4.6 4.6 4.6 5.6 5.6 5.6
e 0.5 1 1 1 1 1 1 1
min.
" 1.2 1.2 1.6 1.6 1.6 2.0 2.0 24
C
max.
. 1.6 1.6 2.0 2.0 2.0 24 24 2.8
Based on ISO 7416 ISO 7416 Lol
* Sizes in brackets should be avoided if sl 58l g2 sla oglasl 1 Bl &g o
possible 83,5

TABLE 50: SPECIFICATIONS AND REFERENCE STANDARDS
S ylailiw! 2ol g Glasin -0+ Jyus

Material Steel
Slge SYgh
Mechanical properties Hardness range (HRC)?
Sl sl s < (HRC) st asls | 3574
Tolerances Product grade
& ol . d;:A d,:C h:IT 17
)bl 4,5 03913
Reference
Table 24 VY Jgo
&
Surface finish Normal Black oxide® © ol 9T
Zinc electroplated © € s, By &,
Optional . o « . -
s Cadmium electroplated pomadlS’ By (g)ISG]
Hot-dip galvanized® ©a 5 oplglls
Acceptability oo pdy <ol | In accordance with data sheet b oold a8 o b golkao
Associated bolts  azulg o oo g This IPS standard IPS s lailewl oyl
Associated nuts dlg 0,00 This IPS standard IPS s jlailil oyl
Based on ISO 7416 ISO 7416 ulul
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a) Minimum hardness for hot-dip galvanized
washers may be 26 HRC.

b) Black oxide means the normal finish resulting
from heat treatment with a residual coating of
light oil

¢) Precautions to avoid hydrogen embrittlement
may be necessary.

Marking

Hardened and tempered chamfered washers shall
be identified by the external chamfer as shown in
the figure, and an indented identification letter S.
(see fig. 20)

8. DOCUMENTS

8.1 At Quotation Stage

Documents to be submitted by
manufacturer/supplier shall be the followings as
complete:

- report of experience

- drawings and documents which define the
technical data of required commodity (ies)

- list of tests which may be made and test
locations

- declaration of any certificate from any
impartial laboratory "if any"

See Fig. 20

8.2 At Ordering Stage
- a copy of test certificates

- quality assurance certificate

8.3 At Delivery Stage
- Manufacturer certificate to verify that the

fasteners are made in accordance with
purchase order and relevant specification.

9. CONFLICTING REQUIREMENTS

In case of conflict between documents relating to
the inquiry or order, the following priority of
document shall apply.

First priority : Purchase order and variations
thereto

Second priority : Data sheets and drawings

Third priority : This specification
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10. PACKING

10.1 Fasteners shall be packed in a way to fulfill
the mentioned requirements of relevant
specification.

10.2 Fasteners shall be packed in a way to avoid
damage in transit.

11. SHIPMENT

11.1 It is desired that the whole commodity is
shipped at one batch.

11.2 The greatest care must be taken to ensure that
shipping and associated documents with exact
description for customs release are accompanied
with the shipment.
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DATA SHEET FOR FASTENERS

Detail of Required Fastener

Denomination:
(Name of product)

Thread size/Nominal size:

Further diameters:

Nominal length (for bolts, screws, studs):

Thread length or shank length:

Feature:

Application class: coarser
Tolerance grade:

Tolerance position:

Pitch:

Material:

Property class: 10.90
Any other details (if required):

Note :Blanks to be filled by client.

APPENDICES
APPENDIX A

fineo

8.80
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