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Part
Ferro
ferros

1 Scoq

This part
and sampl
compositig
chromium
ganese.

NOTE — F

ical analysis —

1:

e and field of application

of ISO 4552 specifies the methods for:sampling
e preparation for the determination of thé chemical
n of a consignment of ferrochromium, ferrosilico-

ferrosilicon, ferrosilicomanganese” or ferroman-

r purposes of sampling, ferfochromium is subdivided into

non-crushable and crushable alloys._Kow-Carbon and certain medium-

carbon ferri
high-carbor]

Part 2 of
titanium,
ferrovanad

chromiums are non-crushable alloys; medium-carbon and
ferrochromiums aré€ crushable alloys.

SO 4552 specifies the methods for use with ferro-

2 Refe
IS0 3713,

chromium, ferrosilicochromium, ferrosilicon;
ilicomanganese, ferromanganese

3.2 Quality characteristics for precision

requirements

The overall precision of the determination of the

chemical com-

position of a consignment fSgpy, precision of sampling B,
precision of sample preparation i, and precision| of the method

of analysis £, at the 95 % confidence level sh
with respect to the quality characteristics show

hll be specified
hin table 1.

Table 1 — Quality characteristics for grecision

requirements

Ferroalloy Quality characteristi¢, % (m/m)

erromolybdenum, ferrotungsten, ferroniobium and - -

ium Ferrochromium Chromium content
Ferrosilicochromium Chromium and silicon corjtents
Ferrosilicon Silicon content

FEence Ferrosilicomanganese | Silicon and manganese contents

. . Ferromanganese Manganese content
Ferroalloys — Sampling and sample preparation — 9 9

General rules.

3 General requirements

3.1 Definitions, general requirements
for sampling and sample preparation,
tools and equipment

See ISO 3713.

4 Overall precision of the determination of
the chemical composition of a consignment

The methods of sampling and sample preparation specified in
this part of ISO 4552 allow the determination of the chemical
composition of a consignment at the 95 % confidence ievel
with the overall precision shown in table 2, depending on the

mass of the consignment sampled.
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Table 2 — Overall precision of the determination of the chemical composition of a consignment

Mass of cc:nsignment Overall precision, fgpy, % (m/m)
ove Up to and FeCr non- FeCr FeSiCr FeSi FeSiMn FeMn
ver including crushable crushable
Cr Si Mn
5 000 10 000 0,68 0,53 0,54 0,56 0,74 0,43 0,44 0,43
2 500 5000 0,69 0,53 0,56 0,56 0,75 0,43 0,45 0,44
1 000 2 500 0,69 0,54 0,56 0,57 0,75 0,44 0,46 0,44
500 1000 0,70 0,55 0,57 0,57 0,76 0,44 0,47 0,46
250 8500 0,70 0.56. 0.59 0,69 077 0,45 048 0,46
100 250 0,71 0,567 0,60 0,60 0,78 0,46 0,49 0,48
50 100 0,73 0,59 0,61 0,61 0,79 0,48 0,50 0,49
25 50 0,75 0,61 0,64 0,64 0,81 0,50 0,53 0,51
10 25 0,78 0,68 0,76 0,72 0,88 0,55 0,59 0,57
5 10 0,82 0,72 0,78 0,78 0,93 0,58 0,64 0,61
5 0,87 0,79 0,79 0,86 0,99 0,64 0,71 0,67
5 Sampling 5.1.2 For non-crushable ferrochromium, the minimyim mass
of an increment taken from'each lump in the form of dfillings of
5.1 Mass oflincrement 0,1 to 0,2 mm in thickness shall be not less than 20 g.

5.1.1 The minir

nominal top siz

shown in table 3.

Table 3 — Mass of increment

um mass of an increment as a function of the
of a consignment shall correspond to that

5.2 Number of increments and precision
of sampling

5.2.1.The minimum number of increments necessaty for at-
taining the planned precision of sampling as a functi‘}:r/'n of the

mass of a consignment shall correspond to that given ip table 4.
Nominal Minimum mass of increment, kg NOTES
top size, FeCr - I - .
R FeSiCr FeSi |FeSiMn | FeMn 1 Other sampling parameters may be adopted by agreement between
mm prushable supplier and consumer. In such a case, the minimum numper of in-
100 and greater 8,0 5,0 8,0 8,0 8,0 crements should be calculated using the formula
75 — - 4,0 - — 2.\ 2
50 4,0 3,0 — 4,0 4,0 n =1
35 — — 15 = — <ﬁ s>
?g and less ‘1'3 (1)'2 (1)'2 :g :(5) 2 If the maximum particle size in a consignment is 100 mm g@nd more,
! 4 ! 4 4 increments should be taken in accordance with ISO 3713.
Table 4 — Minimum number of increments and precision of sampling
Mass of cqnsignment L Precision of sampling, fg, % (m/m)
1 Minimum
number
FeCr N . .
Yp—to—and of FwS‘IC- FeSi Fa&.‘v‘m PeMn
Over ir:}cluding increments crushable
Cr Si Mn
5 000 10 000 33 0,28 0,28 0,31 0,31 0,23 0,26 0,24
2 500 5 000 30 0,29 0,29 0,33 0,33 0,24 0,27 0,25
1 000 2500 28 0,30 0,30 0,34 0,34 0,25 0,28 0,26
500 1 000 25 0,32 0,32 0,36 0,36 0,26 0,30 0,28
250 500 23 0,33 0,33 0,38 0,38 0,27 0,31 0,29
100 250 20 0,36 0,36 0,40 0,40 0,29 0,33 0,31
50 100 18 0,38 0,38 0,42 0,42 0,31 0,35 0,33
25 50 15 0,41 0,41 0,46 0,46 0,34 0,39 0,36
10 25 10 0,61 0,51 0,57 0,57 0,41 0,47 0,44
5 10 8 0,57 0,57 0,64 0,64 0,46 0,63 0,49
5 6 0,65 0,65 0,73 0,73 0,53 0,61 0,57
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5.2.2 For non-crushable ferrochromium, the minimum
number of lumps necessary for attaining the planned precision
of sampling as a function of the mass of a consignment, shall
correspond to that given in table 5.

Table 5 — Minimum number of lumps and sampling
precision for non-crushable ferrochromium

ISO 4552-1: 1987 (E)

When sampling in one stage, the number of packed units taken
shall correspond to the number of increments or lumps shown
in tables 4 and 5. One increment shall be taken from each
packed unit sampled.

When sampling in two stages, the number of packed units
taken at the first stage and the number of increments taken
from one packed unit shall be calculated from equation (8) in

5.3 Method of increment sampling

5.3.1 WHen sampling an unpacked consignment, the
methods df increment sampling and the intervals between in-
crement gampling shall comply with the requirements of
1ISO 3713.

5.3.2 WHen sampling a packed consignment, samples shall
be taken im one or two stages.

Drilling
<t Top surface

ply with the

Mass of consignment - Precision ISO 3713. M, and ngshall be chosen in such a way that S5 does
t Minimum f sampli p s STl 4 s dc
number ; s%m(’r)n /';3) not exceed the values given in tables 4 and 5 for corresponding
Up to and of lumps s masses of consignments.
Over : : Cr
including
5 000| 10 000 39 0,26 The methods of selecting the packed units ar]: of selecting
2 500 5 000 36 0,27 increments from these packed units shall)-co
1000 2500 33 0,28 requirements of 1SO 3713.
500 1000 29 0,30
250 500 27 0,31
100 250 24 0,33 5.3.3 For non-crushable ferrochromium, the methods of lump
50 100 19 0,37 sampling shall be analogous to/those of increment sampling for
25 50 16 0,40 both packed and unpacked ¢onsignments (see 5.3.1).
10 25 12 0,46
5 10 9 0,53 )
5 7 0,60 5.3.4 Increments shall)be obtained from Iymps of non-

crushable ferrochromium by one of the followinlg methods:

a) |If the~top and bottom surfaces of a Iymp are easily
recognizable, an increment in the form of dlillings shall be
obtained" by milling, shaping or drilling throigh the whole
thickness of the lump from the top surface [to the bottom
surface as shown in figure 1.

b) If the top and bottom surfaces of a Iymp are easily
recognizable and the thickness of the lump is|so large that it
is difficult to take an increment by method g), drilling may
be carried out perpendicular to the broken gurface at four
equidistant points. The distance between the outer holes

Broken

Top surface
p surf surface

({((

N—
Nt
N —t
o
N—1 '

Milling or
shaping

Bottom surface

Figure 1 — Procedure of increment sampling of a non-crushable ferrochromium lump
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Top surface

{ Not more than 5 mm

g F |

Broken surface

Figure 2 —

Drilling

A

SO N |

Bottom
surface

Not more than 5 mm

Procedure of increment sampling of a non-crushable ferrochromium lump by drilling perpendicylar
to a broken surface

and the top an
than 5 mm as

d bottom surfaces of a lump shall be not more
hown in figure 2. Care shall be taken to ob-

tain drillings of uniform masses.

c) If the top pnd bottom surfaces of a lump are difficult to
identify, increment sampling shall be carried out over-a

whole lump ¢
shaping.

The operation
selected at rar
5.4 Gross sar

Increments sampl||
into a gross samp

oss-section selected at random by milling or

of drilling shall be carried”gut at points
dom.
nple

ed from one tonsignment shall be combined
le in accordance with 1SO 3713.

6 Sample pr

6.1 Precision

The methods for
1SO 4552 give the

Table 6 — Precision of sample preparation

Precision of sampl

Ferroalloy preparation, * B, % (m/m)
Cr Si Mn
Ferrochromium
— crushable 0,4
— non-crushable 0,6
Ferrosilicochromium 0,4 0,4
Ferrosilicon 0,6
Ferrosilicomanganese 0,3 0,3
Ferromanganese 0,3

6.2 Sample division

6.2.1 The methods of sample division shall comply
requirements of ISO 3713.

ith the

gparation
tion

of sample preparation

sample preparation specified in this part of
precision of sample preparation, at the 95 %

confidence level, shown in table 6.

6.2.2 A sample shall be crushed to particles which w

pletely pass

Il com-

through a sieve with a mesh size of

10 mm x 10 mm. Then a gross sample or a sub-sample shall
be divided in accordance with table 7, and increments, if
necessary, shall be divided in accordance with the division rules
for the increment division method specified in ISO 3713.

An example of gross sample division is given in figure 3.
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Table 7 — Rules for division of a gross sample
or a sub-sample

Top size of divided Minimum mass of
sample divided sample
mm kg
10,0 15,0
5,0 3,0
2,8 1,5
1,0 0,400
0,250 0,200

ISO 4552-1 : 1987 (E)
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6.3 Cryshing and mixing

The methods for crushing and mixing shall comply with the
requiremgnts of 1ISO 3713.

7 Test sample
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ISO 7087, Ferroalloys — Expérimiental methods| for the evalua-
tion of the quality variation and methods for checking the preci-

7.1 The

mass of a test sample for chemical analysis shall be

not less than 50 g. The top size of a test sample shall be not
greater tHan 160 um. The top size of a non crushable ferro-
chrome sample taken as drillings shall not exceed 1,6 mm.

7.2 The

number of test samples, their packing and labelling

shall comply with the requirements of 1ISO 3713.

sion of sampling.

ISO 7347, Ferroalloys — Experimental method
the bias of sampling and sample preparation.

ISO 7373, Ferroalloys — Experimental method
the precision of sample division.

s for checking

s for checking
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