INTERNATIONAL ISO
STANDARD 898-1

Fourth edition
2009-04-01

Mechanical properties of fasteners made
of carbon steel and alloy steel —

Part 1:

Bolts, screws and studs with specified
property classes — Coarse thread and
fine pitch thread

Caractéristiques mécaniques des éléments de fixation en acier au
carbone et en acier allié —

Partie 1: Vis, goujons et tiges filetées de classes de qualité
spécifiées — Filetages a pas gros et filetages a pas fin

——— Reference number
= — 1ISO 898-1:2009(E)

© SO 2009



ISO 898-1:2009(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT (p

© 1S0 2009

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO 2009 — All rights reserved



ISO 898-1:2009(E)

Contents Page
] T o o iv
1 1T e o o - 1
2 Norma;'pAreferences ............................................................................................................................ 2
3 Terms aé}efinitions ........................................................................................................................... 3
4 Symbols aﬁ?abbreviated L (=Y 0 4 1 4
5 Designation M for Property ClasSes ..o cciciiiiii e n e e s 5
6 Materials ............ R 6
7 Mechanical and p €= 1 o1 0] o 7= o == 8

8 Applicability of test m o T 12
8.1 L€ T=Y 0 =Y - | .. SN 12
8.2 Loadability of fasteners .. (x ............................................................................................................. 12
8.3 Manufacturer's control......... ?‘t .......................................................................................................... 13
8.4 Supplier's control .................. B R 13
8.5 Purchaser's control ................... P 13
8.6 Feasible tests for groups of fas% and machined test pieces ........cccocccrrrirrirccccsrcerre e 14
9 TeSt MEthOdS.......o e T s 21
9.1 Tensile test under wedge loading of hed bolts and screws (excluding studs)..................... 21
9.2 Tensile test for finished bolts, screws ﬁd studs for determination of tensile strength, R, ...... 25
9.3 Tensile test for full-size bolts, screws ar@uds for determination of elongation after

fracture, 4;, and stress at 0,004 8 d non-pro@ional elongation, Rpf ............................................ 27
9.4 Tensile test for bolts and screws not expected to break in free threaded length due to

head design........ccoccevvmrirninniinnsne é .......................................................................... 31
9.5 Tensile test for fasteners with waisted shank..... ® ...................................................................... 32
9.6 Proof load test for finished bolts, screws and studg ..................................................................... 33
9.7 Tensile test for machined test pieces....................... Q ................................................................ 35
9.8 Head soundness test..........cccorieeecciiiiiirieecccccee e, /‘ ............................................................. 38
9.9 Hardness test ........ciieeeeiiii e e e e Q/r .......................................................... 39
9.10  Decarburization teSt ...........cceeceeeereeecereesesseeeessseseer s nessnne O 41
9.11  Carburization teSt ..........ccceueeeeeeeuereeeeeeeceeeeseseeeeeeeese e seseseesanaes @( .................................................... 44
9.12 Retempering test.........coooirirrimriiree e 6 ................................................. 46
9.13  Torsional test ......coiiieeeiiiiiiirc e e e } ............................................. 46
9.14  Impact test for machined test PIECES ... e e 47
9.15 Surface discontinuity inspection ...........cccoovriiiiri e & 48

10 MAPKING covvveeeeeeeeeesseseseeeeeeesssesseesssssssssssssssssesessessessesssssssssmmssssssseeeseesseseees L ................................. 48
104 GONEAloommooooooooooooooooeeoeeoeeeeeeseseoseeeeeeeeeeeeeeeeeeeeeeeeessesessseseeeeeeeeeeeeeeeeeeeeeeeoes T 48

10.2 Manufacturer's identification Mark ............ocoorociii e 48
10.3  Marking and designation of fasteners with full loadability ............ccccccmmmrireciccsen e, 49
10.4 Marking and designation of fasteners which, because of their geometry, have reduced

o= T F= 1 1] 1 53
10.5 Marking of PACKages .......cccoiciiiiiiiir it 53
Annex A (informative) Relation between tensile strength and elongation after fracture .......................... 54
Annex B (informative) Influence of elevated temperatures on mechanical properties of fasteners........ 55
Annex C (informative) Elongation after fracture for full-size fasteners, As ..o, 56
= T 0] [o T T =1 ] 5 )2 57

© SO 2009 — Al rights reserved iii



ISO 898-1:2009(E)

Foreword

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

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm are circulated to the member bodies for voting. Publication as an
International Standard requires app é)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

o@/e}ﬂifying any or all such patent rights.

*

ISO 898-1 was prepared by Technical Con@ee ISO/TC 2, Fasteners, Subcommittee SC 1, Mechanical
properties of fasteners.

This fourth edition cancels and replaces the third e% (1ISO 898-1:1999), which has been technically revised.

)
ISO 898 consists of the following parts, under the ge@title Mechanical properties of fasteners made of

carbon steel and alloy steel:

/.
— Part 1: Bolts, screws and studs with specified property c%s — Coarse thread and fine pitch thread
— Part 2: Nuts with specified proof load values — Coarse thre@

— Part 5: Set screws and similar threaded fasteners not under tens@tresses

— Part 6: Nuts with specified proof load values — Fine pitch thread /&

— Part 7: Torsional test and minimum torques for bolts and screws with nor@a/ diameters 1 mmto 10 mm

o
@6\
B
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Mechanical properties of fasteners made of carbon steel and
alloy steel —

Part 1:
Bolts, screws and studs with specified property classes —
Coarse thé/ad and fine pitch thread

()Y

%

1 Scope %
This part of ISO 898 specifie chanical and physical properties of bolts, screws and studs made of carbon
steel and alloy steel when tes t an ambient temperature range of 10 °C to 35 °C. Fasteners — the term

of 1ISO 898 are evaluated at that am)ient temperature range. They might not retain the specified mechanical

used when bolts, screws and stu %aeconsidered all together — that conform to the requirements of this part
and physical properties at elevated t nyératures (see Annex B) and/or lower temperatures.

NOTE 1 Fasteners conforming to the requireigents of this part of ISO 898 are used in applications ranging from -50 °C
to +150 °C. Users are advised to consult a perienced fastener metallurgist for temperatures outside the range of
-50 °C to +150 °C and up to a maximum temg@ture of +300 °C when determining appropriate choices for a given

application. s

NOTE 2  Information for the selection and applicatloﬁi steels for use at lower and elevated temperatures is given, for
example, in EN 10269, ASTM F2281 and in ASTM A 32 oM.

Certain fasteners might not fulfil the tensile or torsio@equirements of this part of ISO 898-1 because the
geometry of their heads reduces the shear area in the hegd compared to the stress area in the thread. These
include fasteners having a low head, with or without ex driving feature, a low round or cylindrical head
with internal driving feature or a countersunk head with inte riving feature (see 8.2).

This part of ISO 898 is applicable to bolts, screws and studs &

a) made of carbon steel or alloy steel, @/
b) having triangular ISO metric screw thread according to ISO 68-1 ®O¢

c) with coarse pitch thread M1,6 to M39, and fine pitch thread M8x1 to A@S

d) with diameter/pitch combinations according to ISO 261 and ISO 262,

e) having thread tolerances according to ISO 965-1, ISO 965-2 and ISO 965-4. L

It is not applicable to set screws and similar threaded fasteners not under tensile strgges (see ISO 898-5).
It does not specify requirements for such properties as

— weldability,

— corrosion resistance,

— resistance to shear stress,

— torque/clamp force performance, or

— fatigue resistance.

© 1SO 2009 — All rights reserved 1
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 68-1, ISO general purpose screw threads — Basic profile — Part 1: Metric screw threads

ISO 148-1, Metallic materials — Charpy pendulum impact test — Part 1: Test method

ISO 225, Fasteners — ga(s, screws, studs and nuts — Symbols and designations of dimensions

ISO 261, ISO general pu@e metric screw threads — General plan

ISO 262, ISO general purposeag,tric screw threads — Selected sizes for screws, bolts and nuts

ISO 273, Fasteners — C/earanc%es for bolts and screws

ISO 724, ISO general-purpose met ew threads — Basic dimensions

ISO 898-2, Mechanical properties of f: @ers — Part 2: Nuts with specified proof load values — Coarse
thread

ISO 898-5, Mechanical properties of fastener. ade of carbon steel and alloy steel — Part 5: Set screws and
similar threaded fasteners not under tensile stré8ses

S

ISO 898-7, Mechanical properties of fasteners — 5’8 7: Torsional test and minimum torques for bolts and
screws with nominal diameters 1 mmto 10 mm 1) e

ISO 965-1, ISO general-purpose metric screw threads —%Le{ances — Part 1: Principles and basic data

ISO 965-2, ISO general purpose metric screw threads — rances — Part 2: Limits of sizes for general
purpose external and internal screw threads — Medium qualit

ISO 965-4, ISO general purpose metric screw threads — Tol s — Part 4: Limits of sizes for hot-dip
galvanized external screw threads to mate with internal screw thr tapped with tolerance position H or G
after galvanizing @

Ve

ISO 4042, Fasteners — Electroplated coatings @

ISO 4885:1996, Ferrous products — Heat treatments — Vocabulary 6

ISO 6157-1, Fasteners — Surface discontinuities — Part 1: Bolts, screws and stu@or general requirements
ISO 6157-3, Fasteners — Surface discontinuities — Part 3: Bolts, screws and studs%ggcia/ requirements

L

ISO 6507-1, Metallic materials — Vickers hardness test — Part 1: Test method (p

ISO 6506-1, Metallic materials — Brinell hardness test — Part 1: Test method

ISO 6508-1, Metallic materials — Rockwell hardness test — Part 1: Test method (scales A, B, C, D, E, F, G, H,
K, N, T)

ISO 6892-1, Metallic materials — Tensile testing — Part 1: Method of test at room temperature 2)

1) Under revision.
2) To be published. (Revision of ISO 6892:1998)

2 © 1SO 2009 — All rights reserved
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ISO 7500-1, Metallic materials — Verification of static uniaxial testing machines — Part1:
Tension/compression testing machines — Verification and calibration of the force-measuring system

ISO 10683, Fasteners — Non-electrolytically applied zinc flake coatings
ISO 10684:2004, Fasteners — Hot dip galvanized coatings

ISO 16426, Fasteners — Quality assurance system

3 Terms aWefinitions

For the purposes \is document, the following terms and definitions apply.

31 O/

finished fastener
fastener for which all man@cturing steps have been completed, with or without any surface coating and with
full or reduced loadability, a@fvhich has not been machined into a test piece

valuate material properties

*

3.3 {S’
full-size fastener
finished fastener with a shank diameter o#dg > d or dg = d, or screw threaded to the head, or fully threaded

stud

e
3.4 ®L
fastener with waisted shank 7
finished fastener with a shank diameter of dg < d, QQ

test piece machined from a fastene

3.2
machined test piece @:‘

3.5

base metal hardness 0

hardness closest to the surface (when traversing from co outside diameter) just before an increase or
decrease occurs, denoting, respectively, carburization or deca jzation

Ve
3.6 @
decarburization /

depletion of carbon from the surface layer of a ferrous product %

[ISO 4885:1996] 6

37 <

partial decarburization
decarburization with loss of carbon sufficient to cause a lighter shade of tempe ﬁartensite and significantly
0,

lower hardness than that of the adjacent base metal without, however, s m ferrite grains under
metallographic examination

3.8

complete decarburization

decarburization with sufficient carbon loss to show the presence of clearly defined ferrite grains under
metallographic examination

3.9

carburization
result of increasing surface carbon to a content above that of the base metal
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