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Foreword

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

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

International Standard ISO 898-1 was prepared by Technical Committee ISO/TC 2, Fasteners, Subcommittee SC 1,
Mechanical properties of fasteners.

This third edition cancels and replaces the second edition (ISO 898-1:1988) which has been technically revised.

ISO 898 consists of the following parts, under the general title Mechanical properties of fasteners made of carbon
steel and alloy steel:

 Part 1: Bolts, screws and nuts

 Part 2: Nuts with specified proof load values — Coarse thread

 Part 5: Set screws and similar threaded fasteners not under tensile stresses

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

 Part 7: Torsional test and minimum torques for bolts and screws with nominal diameter from 1 mm to 10 mm

Annex A of this part of ISO 898 is for information only.
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1

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

Part 1:
Bolts, screws and studs

1 Scope

This part of ISO 898 specifies the mechanical properties of bolts, screws and studs made of carbon steel and alloy
steel when tested at an ambient temperature range of 10 °C to 35 °C.

Products conforming to the requirements of this part of ISO 898 are evaluated only in the ambient temperature range
and may not retain the specified mechanical and physical properties at higher and lower temperatures. Attention is
drawn to annex A which provides examples of lower yield stress and stress at 0,2 % non-proportional elongation at
elevated temperatures.

At temperatures lower than the ambient temperature range, a significant change in the properties, particularly impact
strength, may occur. When fasteners are to be used above or below the ambient temperature range it is the
responsibility of the user to ensure that the mechanical and physical properties are suitable for his particular service
conditions.

Certain fasteners may not fulfill the tensile or torsional requirements of this part of ISO 898 because of the geometry of
the head which reduces the shear area in the head as compared to the stress area in the thread such as countersunk,
raised countersunk and cheese heads (see clause 6).

This part of ISO 898 applies to bolts, screws and studs

 with coarse pitch thread M1,6 to M39, and fine pitch thread M8 3 1 to M39 3 3;

 with triangular ISO thread in accordance with ISO 68-1;

 with diameter/pitch combinations in accordance with ISO 261 and ISO 262;

 with thread tolerance in accordance with ISO 965-1 and ISO 965-2;

 made of carbon steel or alloy steel.

It does not apply to set screws and similar threaded fasteners not under tensile stresses (see ISO 898-5).

It does not specify requirements for such properties as

 weldability;

 corrosion-resistance;

 ability to withstand temperatures above 1 300 °C (1 250 °C for 10.9) or below 2 50 °C;

 resistance to shear stress;

 fatigue resistance.

NOTE The designation system of this part of ISO 898 may be used for sizes outside the limits laid down in this clause (e.g.
d . 39 mm), provided that all mechanical requirements of the property classes are met.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this part of ISO
898. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to
agreements based on this part of ISO 898 are encouraged to investigate the possibility of applying the most recent
editions of the standards indicated below. Members of IEC and ISO maintain registers of currently valid International
Standards.

ISO 68-1:1998, ISO general purpose screw threads – Basic profile – Part 1: Metric screw threads.

ISO 83:1976, Steel – Charpy impact test (U-notch).

ISO 261:1998, ISO general purpose metric screw threads – General plan.

ISO 262:1998, ISO general purpose metric screw threads – Selected sizes for screws, bolts and nuts.

ISO 273:1979, Fasteners – Clearance holes for bolts and screws.

ISO 724:1978, ISO general purpose metric screw threads – Basic dimensions.

ISO 898-2:1992, Mechanical properties of fasteners made of carbon steel and alloy steel – Part 2: Nuts with
specified proof load values – Coarse thread.

ISO 898-5:1998, Mechanical properties of fasteners made of carbon steel and alloy steel – Part 5: Set screws and
similar threaded fasteners not under tensile stresses.

ISO 898-7:1992, Mechanical properties of fasteners made of carbon steel and alloy steel – Part 7: Torsional test
and minimum torques for bolts and screws with nominal diameters 1 mm to 10 mm.

ISO 965-1:1998, ISO general purpose metric screw threads – Tolerances – Part 1: Principles and basic data.

ISO 965-2:1998, ISO general purpose metric screw threads – Tolerances – Part 2: Limits of sizes for general
purpose external and internal screw threads – Medium quality.

ISO 6157-1:1988, Fasteners – Surface discontinuities – Part 1: Bolts, screws and studs for general requirements.

ISO 6157-3:1988, Fasteners – Surface discontinuities – Part 3: Bolts, screws and studs for special requirements.

ISO 6506:1981, Metallic materials – Hardness test – Brinell test.

ISO 6507-1:1997, Metallic material – Hardness test – Vickers test – Part 1: Test method.

ISO 6508:1986, Metallic materials – Hardness test – Rockwell test (scales A - B - C - D - E - F - G - H - K).

ISO 6892:1998, Metallic materials – Tensile testing at ambient temperature.

3 Designation system

The designation system for property classes of bolts, screws and studs is shown in table 1. The abscissae show the
nominal tensile strength values, Rm, in newtons per square millimetre, while the ordinates show those of the minimum
elongation after fracture, Amin, as a percentage.

The property class symbol consists of two figures:

 the first figure indicates 1/100 of the nominal tensile strength in newtons per square millimetre (see 5.1 in
table 3);

 the second figure indicates 10 times the ratio between lower yield stress ReL (or stress at 0,2 % non-
proportional elongation Rp0,2) and nominal tensile strength Rm, nom (yield stress ratio).
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