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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.
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Surface quality classes for hot-rolled bars and wire rod

1 S

cope

This document specifies technical delivery requirements for the surface quality of round bars, squares,
hexagons and wire rod in the hot rolled condition with nominal dimensions dy from 5 mm to 200 mm.
This document is applicable to bright products and tool steels, if agreed at the time of enquiry and

orderfbetween manutacturer and purchaser.

By agreement between manufacturer and purchaser, this document can also be applied to
profiles.
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locument is particularly applicable to steels for engineering and structural applicatig
locument does not include any requirements for the permissible depth/of surface dec
The determination of depth of surface decarburization is presented in ISO 3887.

naterial standards for steel bars and wire rod can excludé the application of one of]
Ce quality classes of this document. They can also coverdrequirements for surface g
fe from this document. In these cases the requirements-of the material standard prey

ormative references

bllowing documents are referred to in the‘text in such a way that some or all of
tutes requirements of this document, For dated references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

D29, Steel products — Vocabulary,

erms and definitions
e purposes of this dociiment, the terms and definitions given in ISO 6929 and the fol

1d IEC maintain.términological databases for use in standardization at the following

$0 Online browsing platform: available at https://www.iso.org/obp

C Electropedia: available at http://www.electropedia.org/
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ints) applies.

owing apply.

addresses:

hysr 1ot

deliv

CITy 10T

quantity of steel of the same type and the same dimension ordered with the same requirements for the
surface quality and delivered at the same time, unless otherwise specified in the order or appropriate
product standard

3.2
disco

ntinuity

geometric irregularity projecting inwards

3.3

imperfection
discontinuity (3.2) with a depth smaller than or equal to the specified limiting value which may be left
without repair
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3.4
defect
discontinuity (3.2) with a depth greater than the specified limiting value

3.5

portion z

maximum admissible portion of defective material in the delivery lot (3.1) in percentage of the
delivered mass

4 Ordering and designation

4.1 Orderning

If the appropriate International Standard specifying the quality requirements for the material does
not contain ¢xact specifications for the required surface quality class and the admissible portjon of
defective malterial, the following details shall be given in the following order.

a) The surface quality class (see Table 1) unless class A or default class.

b) The majimum admissible portion z of defective material in the total delivery lot (for the default
value se¢ Table 1, other values can be agreed at the time of enquiry and order).

c) The typdq of verification, which is left to the producer if not specified at the time of enquiry and prder.

NOTE A duideline for applying surface quality classes is given in Amiiex A.

4.2 Desighation

The required surface finish shall be designated according to Table 1. Two examples are given of possible
designations|based on the sampling method specifieéd-by the purchaser (e.g. test plan, statistical pijocess
control, etc.)

EXAMPLE 1 | Foranagreed surface quality class-B and a maximum admissible portion z of defective matgrial of
1 % (default vhlue) in the total delivery lot.

Surface quality ISO 9443 - class B

EXAMPLE 2 | For an agreed surfaee.guality class C and a maximum admissible portion z of defective matgrial of
0,5 % in the tgtal delivery lot.

Surface quality ISO 9443~ class C-z 0,5

The surface gaality shall comply with the requirements of surface quality classes defined in Table 1
(see also Fig ifi i i

The handling of defective material should also be agreed upon at the time of enquiry and order; for
example, whether it shall be sent back to the manufacturer or scrapped, etc. This also applies if the total
delivery is accepted.

6 Testing
6.1 General

6.1.1 The manufacturer takes, under their own responsibility and according to their own judgement,
suitable measures to supervise their production in view of the specified surface quality requirements.

2 © ISO 2018 - All rights reserved
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NOTE At the present state of development, facilities for the continuous testing of the specific s
classes at high temperatures do not exist. After rolling, the wire rod manufacturer can normally only check the
ends of the coils for compliance with surface quality requirements.

urface quality

6.1.2 The purchaser is free to check the surface quality of the delivered material by methods they
regard as suitable. However, disputes shall be resolved by measuring depths of discontinuities by the
techniques specified in 6.2.3.2.

6.2 Test methods

6.2.1 General

6.2.1]1 The methods used for detecting discontinuities and measuring the depth\of di
shall be sufficiently accurate and shall give reproducible results.

6.2.12 Non-destructive methods (see 6.2.2.2 and 6.2.3.1) and also technological methods
may He used.

NOTE Given the limitations of continuous inspection equipment for wire rod relative to th
imperfection depth measurements, it is normally only possible to inspect the ends of the coils
cannoft be proved that no value greater than the specified value is to be found in the coil as a whole

6.2.1{3 In cases of dispute, the measurements carried out.in*accordance with 6.2.3.2 on p
delivgry condition shall be decisive.

6.2.2| Methods for the detection of discontinuities

6.2.2

6.2.2)2 The following non-destructive methods may be taken into consideration:

6.2.2)3 AThe following technological test methods may be taken into consideration:

visual examination;

magnetic flux methods,for example, magnetic particle inspection or probe methods,
can be manual or automatized;

imductive methods (eddy current);

diye penetrant methods.

scontinuities

(see 6.2.2.3)

b exactness of
Therefore, it

oducts in the

1 The following methods or otherx$uitable ones can be used for the detection of surface
discoptinuities.

the methods

hot-upsetting tests,;
cold compression tests;

torsion tests (see ISO 7800).

6.2.3 Methods for measuring the depth of discontinuities

6.2.3.1 By non-destructive test methods such as the following:

magnetic flux measurement with rotating or stationary probes;
inductive methods;

potential probe method using direct current;

© ISO 2018 - All rights reserved
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— ultrasonic tests.

These methods can only determine the depth of discontinuities approximately.

6.2.3.2 In case of dispute the exact determination of the depth of a discontinuity on products in the
delivery condition shall be carried out by examining a metallographic specimen. The depth is measured
in the radial direction and the measurement shall be decisive (see also Table 1, footnote b).

6.2.4 Production tests on trial batches

When receiving inspection reveals questionable quality, the processing of a trial batch may be agreed

upon in ordefr to reveal whether the material 1s acceptable for the intended application. In this cage the

size of the tr]al batch has to be agreed upon.

7 Repairp

Imperfections shall be smoothly removed by grinding within the dimensionaltelerance limitg (see,
however, foofnote b to Table 1) if agreed by the purchaser.

Repair by welding is only permitted if agreed by the purchaser. No,imipairment of the mdgterial
properties (d.g. excessive hardening, crack formation) shall result from this.

Table 1 — Surface quality classes

Surface quality classes Nominal Maximum permissible depth of Portion z
dimensiona surface discontinuitiesb (default valye)
ISO classes || Old ISO dy
classes mm %
mm
Products to be further processed by machining or by forging
5<dy<35 0,50
A 1 2
35<dy<200 0,015 x dy
5<dy<30 0,30
B 2 1
30 <dy <2200 0,01 x dy
5<dys15 0,20
C 15<dpy < 35 0,25 1
35<dn<200 0,007 5 x dy
5<dys<20 0,15
D 3 20<dy<40 0,20 0,5
40 <dn<200 0,005 x dy
E 4 5<dy<200 to be agreed, pdfc 0,2

free of defect.

dp is the nominal dimension that means diameter for rounds and distance across flats for squares and hexagons.

a  Barsare generally not rolled in dimensions of less than about 15 mm, wire rod is usually rolled in dimensions between
5,5 mm and 25 mm. The maximum dimensions of bright bars and profiles may be limited due to the manufacturing method.

b The depth of surface discontinuities is measured from the actual surface of the product in radial direction. The
dimensional tolerance shall also be considered when determining the section of the finished part which is ensured to be

¢ pdf = practically defect free. This surface quality class shall be better than class D. It is dependent upon the steel

production process and its quality control because existing non-destructive inspection techniques cannot measure such
minor discontinuities. The specific means of assuring this quality depend upon the customer’s intended application and the
requirements and the method of control shall be agreed upon between the parties.
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Figure 1 — Surface quality classes
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