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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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso
.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 155, Nickel and nickel alloys.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction
This document describes the sampling procedures previously established by ISO 7156:1991, which was
withdrawn during a systematic review in 2016.

The aim of this document is to fill a void for refined nickel for which the specification and the analysis are
standardized. The sampling represents the third area to fully cover the standardization of refined nickel.
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INTERNATIONAL STANDARD IS0 23163:2019(E)

Nickel and nickel alloys — Refined nickel — Sampling

1 Scope

This document specifies sampling procedures for up to 25 tonnes (metric tons) of refined nickel of the
same composition, size and shape and manufactured under similar conditions of production.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 6372, Nickel and nickel alloys — Terms and definitions

3 Terms, definitions and symbols

3.1 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 6372 apply.
ISO and [EC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at http://www.electropedia.org/

3.2 Symbols

For the purposes of this document, the following symbols apply.

N The number of units which constitute the primary sample. These units are the primary in-
crements.
n The number of increments taken from each of the primary increments.

Nxn  The number of secondary increments that constitute the secondary sample.

U The total number of units of packaging in a lot of 25 tonnes or less. These units may be whole-
sheet cathodes or drums

%1 Within-lot variance (between primary increments) for a particulars impurity.

V2 Within-unit variance (between secondary increments issued from one primary increment)
for the same impurity.

Ve Variance attributable to the selection of samples.
a Feed per tooth, in mm/min.
D Diameter of drill or milling cutter, in mm.
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d Number of teeth.

V1 Linear cutting speed, in m/min.

%) Rate of longitudinal feed or cross feed (milling) or vertical feed (drilling), in mm/min.
NOTE The justification of the number of primary and secondary increments is given in Annex A.

4 Presentation of the product
Refined nickel is usually delivered in one of the following forms:
— whole-sheet cathodes weighing about 50 kg for a thickness most often between 6 mm and 12 mm;

— drums containing metal pieces. The pieces may be cut cathodes (generally squares with 25 mm,
50 mm or 100 mm edges), briquettes, pellets, shot, granules or powder. The capacity of the drums is
most often 50 kg, 250 kg or 1 000 kg.

5 Principle of sampling procedure

5.1 From the U units contained in the lot, N units are selected to constitute the primary sample. The
selection of these units shall respect the rules of random sampling.

5.2  From each of the N primary increments, n secondary increments are taken. The (N x n) secondary
increments are combined and constitute the secondary sample.

5.3 An adequate complementary treatment to reduce the mass of the secondary sample results in
the final laboratory sample for chemical analysis. Cathodes or briquettes are machined to obtain a final
sample in the form of fine chips. Pellets, shot or granules are either taken as they are or, when their
particle size analysis allows, machined to obtain chips. Powders are homogenized and reduced by riffling
until the final sample is obtained.

6 Sample preparation

6.1 The laboratory sample shall be prepared as directed in the clauses dealing with various
product forms.

6.2 The laboratory sample shall be of sufficient mass for the chemical analysis planned. For fine chips
or powder, it is recommended to divide a sample of at least 200 g between two parties and to keep two
portions in reserve in case of dispute. For larger pieces, such as pellets, granules or shot, a minimum
mass of 500 g is recommended for each party and for reserve.

6.3 Precautions in sample preparation

6.3.1 Given the high purity of certain qualities of nickel, extremely strict precautions shall be taken
in order not to contaminate the sample. Contamination of a sample may occur from tools, utensils and
containers used in the sampling operation. Care shall therefore be taken in their selection and use to
eliminate or minimize such contamination.

6.3.2 Contamination from cutting tools by elements such as cobalt, chromium, molybdenum, vanadium
and tungsten shall be avoided. All machining operations shall be carried out without using lubricants.
Experience has shown that high-speed steel cutting tools are better for nickel metal than tungsten
carbide tools.
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