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Foreword

This Part of BS 6617 has been prepared under the direction
of the Iron and Steel Standards Committee.

This standard is related to 1SO 3887-1976 ‘Steel, non-alloy
and low-alloy, determination of depth of decarburization’
published by the International Organization for Standard-
ization (1SO). Also, it takes into account Euronorm
104-1970, ‘Determination of the depth of decarburization
of non-alloy and low-alloy structural steels’, published by
the European Coal and Steel Community (ECSC). ISO 3887
and Euronorm 104 include chemical and spectrographic
methods for the determination of decarburization. These
methods will be the subject of BS 6617 : Part 2.

This standard calls for the use of substances and/or
procedures that may be injurious to health if adequate
precautions are not taken. It refers only to technical
suitability and does not absolve the user from legal
obligations relating to health and safety at any stage.
NOTE. Attention is drawn to the fact that the methods described
herein may not be entirely compatible with existing British
Standard material and product specifications. Until these specifica-
tions are amended or revised to take account of the methods
described herein, the requirements of the appropriate material or
product specification are the ruling requirements.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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Methods

0 Introduction

0.1 General

This Part of BS 6617 describes two methods established in
industry for the assessment of the depth of decarburization
in steel and steel components. It has been assumed in the
preparation of this standard that the execution of its provi-
sions is entrusted to appropriately qualified and experienced
people.

The methods described in this standard can be applied to
most carbon and alloy steels in the cast or wrought form
that respond to heat treatment. Certain low carbon steels
such as rimming steels and ‘as-rolled’ structural steels and
high alloy steels such as precipitation hardening stainless
steels cannot normally be assessed using these methods.
For finished components that have been carburized the
methods should be used only to assess the decarburization
that occurs during final heat treatment.

This standard does not specify limits for the depth of
decarburization, sampling locations or sampling frequencies
for steel products and components. Such requirements are
given in the appropriate British Standard product specifi-
cation or, if not included therein, may be specified by
agreement at the time of enquiry or order.

0.2 Functional decarburization

For the first time in any British Standard the term ‘depth
of functional decarburization’ has been introduced and
methods of measurement of the depth of functional
decarburization are given in this standard.

Although decarburization is the loss of carbon, practical
concerns are with the effect on performance of components.
Thus for practical considerations, the depth of functional
decarburization is most closely related to properties and
performance and is understood as the ‘depth of decarburi-
zation’ in material or product specifications. The point of
significant change in carbon content which represents the
depth of functional decarburization (see 2.4) depends on
the application.

1 Scope

This Part of BS 6617 describes two methods for the
determination of decarburization in steels:

(a) the microscopic method (see 4.2);

(b) micro-hardness (Vickers and Knoop) surveys

(see 4.3).
Appendix A gives guidance on the suitability and applica-
tions of these methods.

NOTE. The titles of the publications referred to in this standard
are listed on page 9.

2 Definitions
For the purposes of this Part of BS 6617 the following
definitions apply.

2.1 decarburization. Loss of carbon from the surface layers
of the steel as a result of heating during processing.
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2.2 partial decarburization. Loss of carbon when compared
with the carbon content of the steel which is, however,
less than the loss described as complete decarburization.

2.3 complete decarburization. Loss of carbon below a
limiting low level. When present, complete decarburization
exists adjacent to the surface and normally a layer of
partial decarburization is present between it and the core
material.

2.4 depth of functional decarburization. The depth of the
surface decarburized layer measured to a point where the
carbon content is acceptable for the intended application
and does not differ significantly from that of the core.

It comprises both partial, and where present, complete
decarburization.

2.5 total depth of decarburization. The distance between
the surface of the material and the point at which the
carbon content is that of the unaffected core. It comprises
both partial, and where present, complete decarburization.

NOTE. Figure 1 shows a schematic profile of carbon content
related to distance from the surface. The positions corresponding
to the decarburization definitions are indicated. The point of
significant change which represents the boundaries between the
different layers corresponding to the decarburization definitions
often cannot be precisely identified. Therefore, bands of uncertainty
are shown in figure 1, and also in figures 2 and 3 which illustrate
the microscopic method for assessment.

3 Condition of material for examination

The determination of the depth of decarburization shall
be carried out on material or product in the condition of
delivery, except when heat treatment of the material is
permitted in the appropriate British Standard material or
product specification (see 4.2.3 and 4.2.4.2).

4 Determination of depth of
decarburization

4.1 General

Normally the microscopic method is used for determining
the depth of decarburization. Where a British Standard
material or product specification invokes this standard,

the microscopic method described in 4.2 shall be employed
unless the material or product specification states otherwise.

4.2 Microscopic method

4.2.1 Principle. The microscopic method consists in deter-
mining by optical microscopy the variation of structure
associated with the change in carbon content of suitably
prepared and etched cross sections.

4.2.2 Apparatus

4.2.2.1 Normal metallographic laboratory apparatus for
preparing the samples.

4.2.2.2 A metallurgical microscope for assessment of
samples as described in 4.2.4.3.
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