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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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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withdrawn during a systematic review in 2016.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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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 lLIormative references

The
cons
undg

ISO 6

3.1

Fort
ISO 3
— 1

3.2

For t

N x 1

following documents are referred to in the text in such a way that some o all of t
fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any’amendme

372, Nickel and nickel alloys — Terms and definitions

[erms, definitions and symbols

Terms and definitions
he purposes of this document, the terms and definitions given in ISO 6372 apply.
nd IEC maintain terminological databases for.use€ in standardization at the following g

SO Online browsing platform: available athttps://www.iso.org/obp

EC Electropedia: available at http://wwwi.electropedia.org/

Symbols

he purposes of this docuntent, the following symbols apply.

The number of units which constitute the primary sample. These units are the prj
crements.

The number'of increments taken from each of the primary increments.
Thesumber of secondary increments that constitute the secondary sample.

The total number of units of packaging in a lot of 25 tonnes or less. These units ma

heir content
applies. For
hts) applies.

ddresses:

imary in-

y be whole-

sheet cathodes or drums

V1

V2

Ve

© ISO

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

Within-unit variance (between secondary increments issued from one primary increment)

for the same impurity.
Variance attributable to the selection of samples.
Feed per tooth, in mm/min.

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 nic

whole-s

drums
50 mm
most of

5 Princi

5.1 From
selection of

5.2 From
increments

5.3 An ad
the final lab

sample in the form of fine chips. Pellets, shot or granules are either taken as they are or, when

particle size
until the fing

6 Sampl

6.1 The l
product for

6.2 The laboratory sample shall be of sufficient mass for the chemical analysis planned. For fine

or powder, i
portions in
mass of 500

rolis ncn:\”y delivered in one of the Fn”nun'ng forms:

fontaining metal pieces. The pieces may be cut cathodes (generally squaresiwith 25
br 100 mm edges), briquettes, pellets, shot, granules or powder. The capacity‘of the dru
fen 50 kg, 250 kg or 1 000 kg.

ple of sampling procedure

the U units contained in the lot, N units are selected to consfitute the primary sample|
these units shall respect the rules of random sampling.

bach of the N primary increments, n secondary increments are taken. The (N x n) secor]
hre combined and constitute the secondary samplé:

equate complementary treatment to reduce~the mass of the secondary sample resu
pratory sample for chemical analysis. Cathodes or briquettes are machined to obtain a

analysis allows, machined to obtain(chips. Powders are homogenized and reduced by ri
] sample is obtained.

le preparation

hboratory sampleCshall be prepared as directed in the clauses dealing with va
ms.

t is recommended to divide a sample of at least 200 g between two parties and to kee
Feserverin case of dispute. For larger pieces, such as pellets, granules or shot, a mini
gis‘recommended for each party and for reserve.

6.3 Preca

heet cathodes weighing about 50 kg for a thickness most often between 6 mm and 12 inm;

mm,
ms is

The

dary

ts in
final
their
ffling

rious

Chips
two
mum

utions 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 tool

S.
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6.4 Final preparation of the laboratory sample

6.4.1 Any sample that has been through a mechanical preparation and, in particular, machining into
chips, will inevitably be contaminated on the surface of the metal by, at least, the element iron. It is
essential, therefore, that the chips or pieces are cleaned by etching with acid before the test sample is
taken for analysis. Unless otherwise specified in the International Standard to be used for the analytical
method, the laboratory shall be instructed to clean the test sample as directed in 6.4.2.

6.4.2 Place the chips in a beaker and cover with a few millilitres of concentrated hydrochloric acid.
Heat at low temperature and, as soon as dissolution starts (evolution of a few bubbles), add a large
quantity of distited-ordemimreratized-water tostop-thisdissotutiom—Pouroff thedituted—=gid and wash
the dhips several times with water, by decantation of the water from the beaker, until,acif-free. Wash
the dhips with high-purity acetone and dry them in a low-temperature oven. Take theltest gample to be
analysed from the clean chips and keep the remainder for future analyses.

7 $ampling of whole-sheet cathodes

7.1 | Primary sampling

7.1.1 Determine the number of units U of whole-sheet cathgdes in the lot and select, af random, N
unity (primary increments) using Table 1 as a guide. The number of units in a lot of a given rhass and the
number of units which constitute the primary sample in Table 1 are based on a unit mass of p0 kg.

7.1.2 If the mass per cathode is significantly different from 50 kg, the number of primary ihcrements N
shall|be selected on the basis of the mass of the lot,:as given in column 1 of Table 1, and the humber N of
seledted units as given in column 3 of Table 1.

Table 1 — Sample selection from units of 50 kg

Mass of lot Total number of units Na b N x nc
tonnes inlot
0,050 1 1 5 5
0,100 2 2 3 6
0,150 3 3 3and 2 7
0,200 4 4 2 8
0,250 5 5 2and 1 9

0,300¢0,0,400 6to8 6 2and1 9
0A450-to 0,550 9to 11 7 2and 1 10
0,600 to 0,700 12 to 14 8 2and1 11
0,750 to 0,850 15to 17 9 2and 1 11
0,900 to 1,050 18 to 21 10 2and 1 12
1,100 to 1,300 22 to 26 11 2and1 13
1,350 to 1,500 27 to 30 12 2and 1 14
1,550 to 1,750 31to 35 13 2and 1 15

a  Nisthe number of units sampled (primary increments).

b nisthe minimum number of secondary increments from each of the N sampled units.

¢ The pairs of values for n (e.g. 3 and 2) shall be distributed randomly over the N sampled units so as to obtain the

number (N x n) of secondary increments indicated.

© IS0 2019 - All rights reserved 3
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Table 1 (continued)

Mass of lot Total number of units Na b N x nc
tonnes in lot
1,800 to 2,050 36to 41 14 2and 1 15
2,100 to 2,350 42 to 42 15 2and 1 16
2,400 to 2,650 48to 53 16 2and 1 17
2,700 to 3,000 54 to 60 17 2and 1 18
3,050 to 3,350 61 to 67 18 2and 1 19
3,400 to 3,750 68to 75 19 2and 1 20
3,80( to 4,150 76 to 83 20 1 20
4,2001to 4,550 84 to 91 21 1 21
4,600 to 4,950 92 t0 99 22 1 22
5,000 to 5,450 100 to 109 23 1 23
5,500 to 5,900 110 to 118 24 )5 24
5,950/to 6,400 119 to 128 25 T 25
6,450/to 6,900 129 to 138 26 1 26
6,950 to 7,450 139 to 149 27 1 27
7,500|to 8,000 150 to 160 28 1 28
8,0501to 8,550 161to 171 29 1 29
8,60( to 9,150 172 to 183 30 1 30
9,200/ to 9,750 184 to 195 31 1 31
9,800 o 10,400 196 to 208 32 1 32
10,450 to 11,950 209 to 221 33 1 33
11,00Qto 11,750 222 to 235 34 1 34
11,800 to 12400 236 t0.248 35 1 35
12,450to 13,150 249to 263 36 1 36
13,200/ to 13,850 264 to 277 37 1 37
13,900 to 14,600 278 to 292 38 1 38
14,650/to 15,400 293 to 308 39 1 39
15,450 to 16,150 309 to 323 40 1 40
16,200 to 17,000 324 to 340 41 1 41
17,050/to 17,800 341 to 356 42 1 42
17,850|tg:18,650 357 to 373 43 1 43
18,700 to 19,550 374 to 391 44 1 44
19,600 to 20,400 392 to 408 45 1 45
20,450 to 21,350 409 to 427 46 1 46
21,400 to 22,250 428 to 445 47 1 47
22,300 to 23,200 446 to 464 48 1 48
23,250 to 24,150 465 to 483 49 1 49
24,200 to 25,000 484 to 500 50 1 50
a  Nisthe number of units sampled (primary increments).
b pnisthe minimum number of secondary increments from each of the N sampled units.
¢ The pairs of values for n (e.g. 3 and 2) shall be distributed randomly over the N sampled units so as to obtain the
number (N x n) of secondary increments indicated.

4

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=7c2e7254fc0d903fb6e455f61bbefea4

7.2

IS0 23163:2019(E)

Secondary sampling

7.2.1 From each of the primary increments, n secondary increments as given in column 4 of Table 1
shall be taken. Where values of n are coupled, e.g. 3 and 2, or 2 and 1, these are to be distributed randomly

amo

ng the N primary increments to give (N x n) as given in column 5 of Table 1.

7.2.2 The secondary increments may be taken by any one of the three following methods.

a) Drilling a hole through the cathode using a drill, preferably with a diameter between 15 mm and
25 mm. It is possible to obtain chips by appropriate shaping of the drill. Strands of metal shall be
preEEe-sirat-pleces:

b) Milling a hole using a cylindrical milling cutter with a diameter between 15 mmand 25 mm to
produce chips directly. It may be necessary to drill a small pilot hole, e.g. 2 mm t6 3 mm| when using
¢ertain designs of cutter.

c) Punching out a disc of about 15 mm to 25 mm diameter and milling the dist to produce chips.

7.2.3 For the position of the secondary increment, five geometrical pgsitions are defined gn a diagonal

of a whole-sheet cathode. Position 1 is taken at a distance of 25 mim to 30 mm from one| corner. The

dist
posi?ittln
defin

shall
the c

7.2.4
shall
cathd

that

7.2.5
thord
shov

8

8.1

Nick
orm

ce from position 1 to the centre of the cathode is then divided into five equal interv

e the positions of the holes along the diagonal of the cathode. The starting corner for {
be alternated for each cathode to be sampled, to avoid bias due to starting at the top
hthode.

For lots of greater than 3,75 tonnes (where.z’= 1) the secondary increment from the
be taken at position 1, from the second at“position 2, etc., and back to position 1 f
de. When n is greater than 1, the (N x n}\increments shall be distributed among the N|
pbositions 1 to 5 are used nearly the same'number of times.

Combine the chips from the\(N x n) increments constituting the secondary sam
ughly. The mass of the chipsishall be at least 200 g. Divide the sample by riffling or |
blling to provide the required number of laboratory samples.

N

bampling of drumis containing forms requiring comminution or mach

General

] forms.such as cathode shapes, briquettes, shot or large granules or pellets require c
hchining to obtain chips or pieces of a suitable size for the laboratory sample.

hls to define

ions 2 to 5. Thus, position 5 is a little before the middle oflthe cathode. A template maly be used to

he template
br bottom of

First cathode
or the sixth
cathodes so

ple and mix
by fractional

ining

bmminution
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8.2 Primary sampling

8.2.1 The number of units U in a lot is the number of drums of given mass. Select the number of drums
N to constitute the primary sample as given in Table 1 for drums of 50 kg, Table 2 for drums of 250 kg
and Table 3 for drums of 1 000 kg.

Table 2 — Sample selection from units of 250 kg

Mass of lot Total number of units Na b N x ne
tonnes in lot
D,250 1 1 9 9
D,500 2 2 5 10
D,750 3 3 4and 3 11
1,000 4 4 3 12
1,250 5 5 3 and 2 12
1,500 6 6 3 and2 13
1,750 7 7 2 14
2,000 8 8 2and 1 15
,250 9 9 2and 1 16
2,500 10 10 2and 1 16
., 750 11 11 2and 1 17
8,000 12 12 2and 1 18
8,250 13 13 2and 1 19
8,500 14 14 2and1 19
B,750 15 15 2and 1 20
1,000 16 16 2and 1 21
1,250 17 17 2and 1 22
1,500 18 18 2and 1 22
1,750 19 19 2and 1 23
5,000 20 20 2and 1 23
b,250 21 21 2and 1 24
5,500 22 22 2and 1 24
b,750 23 23 2and 1 25
b,000 24 24 2and 1 25
b,250 25 25 2and 1 26
6,500te’6,750 26 ta 27 26 2 and 1 27
7,000 to 7,250 28to 20 27 1 27
7,500 to 7,750 30to 31 28 1 28
8,000 to 8,250 32to033 29 1 29
8,500 to0 9,000 34 to 36 30 1 30
9,250 t0 9,500 37 to 38 31 1 31
9,750 to 10,250 39to41 32 1 32
a  Nisthe number of units sampled (primary increments).
b nisthe minimum number of secondary increments from each of the N sampled units.
¢ The pairs of values for n (e.g. 2 and 1) shall be distributed randomly over the N sampled units so as to obtain the
number (N x n) of secondary increments indicated.

© ISO 2019 - All rights reserved
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Table 2 (continued)

Mass of lot Total number of units Na b N x nc
tonnes inlot
10,500 to 10,750 42 to 43 33 1 33
11,000 to 11,500 44 to 46 34 1 34
11,750 to 12,250 47 to 49 35 1 35
12,500 to 12,750 50 to 51 36 1 36
13,000 to 13,500 52 to 54 37 1 37
13,7500 14,250 5510 57 38 T 38
14,500 to 15,000 58 to 60 39 1 39
15,250 to 15,750 61 to 63 40 1 40
16,000 to 16,750 64 to 67 41 1 41
17,000 to 17,500 68to 70 42 1 42
17,750 to 18,250 71to 73 43 1 43
18,500 to 19,250 74 to 77 44 1 44
19,500 to 20,000 78 to 80 45 1 45
21,250 to 21,000 81to 84 46 1 46
21,250 to 22,000 85 to 88 47 1 47
22,250 to 22,750 89to 91 48 1 48
23,000 to 23,750 92 to 95 49 1 49
24,000 to 25,000 96 to 100 50 1 50
a  JVis the number of units sampled (primary increments).
b is the minimum number of secondary increménts from each of the N sampled units.

¢ The pairs of values for n (e.g. 2 and 1) shdllybe distributed randomly over the N sampled units so as|to obtain the
number (N x n) of secondary increments indicated.

Table-3'= Sample selection from units of 1 000 kg

Mass of lot Total nuplber of units Na b N x nc
tonnes inlot
1,00 1 1 12 12
2,00 2 2 8and 7 15
3,00 3 3 6 18
4,00 4 4 5 20
5,00 5 5 5and 4 23
6,00 6 6 5and 4 25
7,00 7 7 4 and 3 27
8,00 8 8 4 and 3 29
9,00 9 9 4 and 3 31
10,00 10 10 4 and 3 33
11,00 11 11 4and 3 34
12,00 12 12 3and 2 35

a  Nis the number of units sampled (primary increments).
b nisthe minimum number of secondary increments from each of the N sampled units.

¢ The pairs of values for n (e.g. 3 and 2) shall be distributed randomly over the N sampled units so as to obtain the
number (N x n) of secondary increments indicated.

© IS0 2019 - All rights reserved 7
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Table 3 (continued)

b nisthem

C

The pairg
number (N x

Mass of lot Total number of units Na b N x nc
tonnes in lot
13,00 13 13 3and 2 37
14,00 14 14 3and 2 38
15,00 15 15 3and 2 40
16,00 16 16 3and 2 41
17,00 17 17 3and 2 42
18,00 18 18 3and 2 43
19,00 19 19 3and 2 44
0,00 20 20 3and 2 45
01,00 21 21 3and 2 46
2,00 22 22 3and 2 47
03,00 23 23 3and 2 48
04,00 24 24 3'and 2 49
5,00 25 25 2 50
a  Nisthe nhmber of units sampled (primary increments).

inimum number of secondary increments from each of the N sampled-units.

of values for n (e.g. 3 and 2) shall be distributed randomly over the N sampled units so as to obtai
) of secondary increments indicated.

h the

8.2.2 For

number of s
The number
shall be as s

The followir
EXAMPLE

U=13 drumg.

From Table 2
but N cannot

Therefore, N

drums of intermediate mass, the numbers A~and n shall be adjusted such that the
bcondary increments (N x n) is the constantfiumber given in Tables 1 to 3 for a given ton
of units N shall be as high as possible aga function of the number of units U in the lot, §
mall as possible for a given value of (N-x n) specified in Tables 1 to 3.

1g example illustrates this point!

5 tonne lot, by drums of 400:kg.

N xn=23andN =20,
be greater than(U,

s2or1andWN=13,i.e. N=2 for 10 of the drums and 1 for 3 of the drums.

8.3 Secondary’sampling

total
hage.
ind n

8.3.1 From each drum constituting the primary sample, take at random one or more pieces (secondary

increments)

as given in Tables 1 to 3.

8.3.2 Machine the secondary increments by milling or drilling and cutting, as indicated in 7.2.2, to
obtain chips. Briquettes shall be machined from the edge to the centre such that one half of each piece
is consumed in the milling process. Large pellets or shot may be pressed between platens for further
machining or cutting.

NOTE

Annex B provides guidance on the technical conditions for drilling and milling.

© ISO 2019 - All rights reserved
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8.3.3 Combine the chips from the (N x n) increments constituting the secondary sample and mix
thoroughly. The mass of the chips shall be at least 200 g. Divide the sample by riffling or by fractional
shovelling to provide the required number of laboratory samples.

For pellet or shot, it may be necessary to increase the value of n to obtain sufficient material for the
laboratory samples.

9 Sampling of drums containing forms not requiring comminution or machining

9.1 General

Nick
notn

9.2

Seled

9.3

9.3.1
samy]
whic
seco]

9.3.2
Succq
obtai

9.3.3
Redu

of lalporatory samples.

10 §
The s

a)
b)
c)
d)
e)
f)
g)

1

1

] forms such as powder, fine shot and granules and small pellets can be sampledrdiy
eed further preparation, such as comminution.

Primary sampling

t the number of units (primary increments) to constitute the primary.sample as direc
Secondary sampling

One secondary increment of at least 500 g shall be takenyfcom each drum constituting
le. The masses of each of these secondary y increments.shall be approximately equal. }
h are known to be homogeneous, material may be scooped from the top of the drum
ndary increments shall be obtained by fractional shoyelling or by riffling the whole druf

Secondary increments of nickel powder produced by chemical methods shall be

ned from each of the primary increments)

Combine the (N x n) secondaryincrements constituting the secondary sample and |
ce the bulk of the sample by consecutive riffling through 1:1 splitters to obtain the requ

bampling report

ampling reportshall include the following particulars:
he sample;

eferenee.to the appropriate clauses of this document;

he method used;

ectly and do

ted in 8.2.1.

the primary
‘or products
. Otherwise,
n.

obtained by

pssive riffling of the entire contents of each.drum through 1:1 splitters until a mass of alhout 500 g is

homogenize.
red number

the result(s), including a reference to the clause that explains how the results were calculated;

any operation not included in this document or regarded as optional;

any unusual features noted during sampling or any deviations made from the sampling procedure;

the date of the test.
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Annex A
(informative)

Justification of the number of primary and secondary increments
selected

A.1 Gendral

This annex gives the statistical justification for the number of primary and secondary inctements to
be taken frgm a lot to produce a representative sample while minimizing the sampling uncertainty and
effort requifed.

A.2 Pringiple

The basic rgasoning was developed for the case of the highest tonnages perlot (25 tonnes) and yising
the same bakis for whole-sheet cathodes as for drums. The first two objectives are:

— to seledt the values of the number (N) of primary increments and the number (n) of secondary
increments to obtain the lowest possible uncertainty of sampling for a constant number (N x|n) of
incremgnts;

— to selecf the value of (N x n) to obtain a given level of uhcertainty for sampling.

The conclusjons are then extrapolated towards the lowest tonnages, i.e. a situation in which the number
of units (whple-sheet cathodes or drums) is small.

A.3 Mathematical model for high tennages

If it is assumed that the physical tyeatment applied to the (N x n) increments taken introduges a
negligible uncertainty as regards V,,it can be said that ve is the uncertainly of the whole sampling
procedure.

These pararheters are related-by Formula (A.1):

1% v
y, =YLl V2
N | NXxn

(A1)

putting:

L [ N [
51: V1 ,52:\/‘/2 dIld Se:\lve

Where s is the corresponding standard deviation, in Formula (A.1) gives Formula (A.2):

Se ﬂ/[%( +s3 /n)} (A.2)

The numerical values of s1 and sz can vary over a very wide range, depending on the impurity
considered and the concentration of this impurity. Moreover, for a given value of s1, the value of s7 can
vary significantly depending on the methods used to manufacture the metal and to package the lots.

Generally, it is assumed that sy has a high probability of lying between the limits s1 and s1/3.
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Some numerical values of s, calculated using Formula (A.2) are given by way of example in Table A.1.

Table A.1 — Example of numerical values of s,

51 100 100 10 10 1 1

$2 100 33 10 3,3 1 0,33
N n Nxn Se Se Se Se Se Se
2 1 2 100 74 10,0 7,4 1,00 0,74
2 3 6 82 72 8,2 7,2 0,82 0,72
2 o] 18 75, 74 75 71 0,75 0,71
2 25 50 72 71 7,2 71 0,72 0,33
10 1 10 45 33 4,5 3,3 0,45 0,32
10 3 30 37 32 3,7 3,2 0,37 0,32
10 9 90 33 32 3,3 3,2 0,33 0,32
10 25 250 32 32 3,2 32 0,32 0,32
B0 1 30 26 19 2,6 19 0,26 0,19
B0 3 90 21 19 2,1 1,9 0,21 0,19
B0 9 270 19 18 o 1,8 0,19 0,18
B0 25 750 19 18 1,9 1,8 0,19 0,18
b0 1 50 20 15 2,0 1,5 0,20 0,15
50 3 150 16 14 1,6 1,4 0,16 0,14
b0 9 450 15 14 1,5 1,4 0,15 0,14
50 25 1250 14 14 1,4 1,4 0,14 0,14

A.4 | Value to adopt for n

The numerical values in Table A.1 demonstrate that, in all cases, for a given value of [N x n fixed
incrgments, the minimum value ©f:s, is obtained by taking n = 1 and, consequently, N as higl as possible.

EXANPLE
Consider the case in which=sy =s2 =10 g/tand N x n = 50.
If N=|2 and n = 25, then s, = 7,2.

If N=/50 and n = 1;/then s, = 2,0.

A.5| Value to adopt for N

Having selected a value for n, it is necessary to determine which value to adopt for N so that s, =,/v,

does not exceed a chosen limit.

So that the number N of primary increments does not decrease too rapidly as the number of units
decreases, it is usual in sampling to use the relationship shown in Formula (A.3):

N=kJU (A.3)

where k is a coefficient that permits the value of s, to be fixed at a chosen level.

Moreover, it is preferable for N to depend only on the tonnage of the lot and not on the number U of units.
Consequently, it is necessary to include, on the right-hand side of Formula (A.3) a second coefficient, the
value of which depends on the mass of the units in the lot.
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Thus, Formula (A.4):
N= ka\/ﬁ

where

a = 1 for units of 50 kg;

a = 2,25 for units of 250 kg;

a= 4,5

The value of
for se. In practice, the value of k selected is 2,25, which results in N = 50 for a 25 tonne lot.

NOTE It
chosen for N

If the nickel

The value sd
contents sampled randomly at a minimum of two different points.

A.6 Lowe

When consi

i.e. a small {

increments,
In the case

mass in 50 K

Thus, in pra
in accordan

EXAMPLES
Foralotof1

For alot cons
of 50 kg, N is

For a lot cons

For each ton
combination

It is necessa

or units of 1 000 kg

(A4)

N therefore depends on the tonnage and the coefficient k corresponding to the levekch

is the combination of k = 2,25 and a = 1 or a = 2,25 or a = 43 that allows a round namber (50)
for a 25 tonne lot.

is packaged in 1 tonne drums, U = 25 for a 25 tonne lot; thus N cannat be greater than

lected for n is therefore 2, so that N x n = 50. Every drum in the lot shall be emptied an

I tonnages

Hering the total number (N x n) of increments, it-¢éan be seen that, for a very low ton
jumber of units, using Formula (A.4) when n = I\gives a very low total number of pri

pf a 1 tonne drum, the procedure described would give only one item, whereas the
g drums would give N = 10, i.e. not less.than 10 items, one for each of the drums select|

Ctice, as the tonnage decreases, the iwmber (N x n) of increments is progressively incrg
be with the two conditions n = 1and N=kaU .

fonne, N x n is taken as 12%\This is true whether the mass of the drums is 50 kg, 250 kgor 1 0

isting of a single druntof 250 kg. N is taken as 1 and nas 9 (N x n = 9); for a lot consisting of 5
taken as 5 and (Nmn) as .

isting of a single"drum of 50 kg, Nis taken as 1 and n as 5.

hage (or'nwmber of drums), Tables 1, 2 and 3 give the appropriate values of N and n. When
pf twavalues, the operator selects randomly from the series of N sampled drums.

OdT .
rums

osen

to be

d the

hage,
nary

because N cannot be greater than U. This is all'the more true as the mass per unit is higher.

bame
ed.

ased

kg

n is a

[ryXo select a value of n greater than 1:

— when the lot weighs less than 3,8 tonnes and consists of 50 kg units (i.e. U = 76);

— when the lot weighs less than 7 tonnes and consists of 250 kg units (i.e. U = 20);

— for any lot consisting of 1 tonne units.

A.7 Whol

e-sheet cathodes

In a lot of whole-sheet cathodes, the mass of each cathode is very often close to 50 kg and is always less
than 100 kg. The figures in Table 1, calculated for 50 kg drums, are therefore also used for whole-sheet

cathodes.

12
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In the case of whole-sheet cathodes, it is particularly important to bear in mind that certain impurities
can be present at a concentration a little higher near the edge of the cathode than at the centre. Any
discrepancy remains, however, within limits which are perfectly compatible with the level being aimed
at for s, provided that:

— the five geometrical positions specified in 7.2.3 of the procedure are respected;

— the (N x n) increments are taken at random to give a balanced distribution between these five
positions.
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