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INTERNATIONAL STANDARD

1SO 3084-1986 (E)

Iron ores — Experimental methods for evaluation of

quality variation

1 Scope and field of application

This Intefnational Standard specifies experimental methods for
the evalugtion of quality variation of iron ores for the purpose of
defining the sampling procedure by the stratified method, the
systematic method and the two stage method as specified in
ISO 3081|or ISO 3082.

NOTE — The experimental methods may be applied approximately to
time basis[sampling where the variation of the flow of the ores is not so
large.

2 References

1SO 3081

ISO 3082 /ron ores — Increment sampling and sample prepara:
tion — Mechanical method."

Iron ores — Increment sampling — Manual method.

ISO 3083, /ron ores — Preparation of samples —\Manual
method.

ISO 3085, /ron ores — Experimental methods for checking the
precision| of sampling.

ISO 3086 /ron ores — Experimental methods for checking the
bias of sampling. "

3 General conditions

3.1 Qgality variation

The maghitudes‘of quality variation or degrees of heterogeneity
of iron ¢res)shall be determined by standard deviation as

3.1.2 Two stage sampling as applied
wagons or containers?2}

The standard deviation of a quality charac
crements taken from withipywagons select
and the standard deviation between wago
consignment, denoted by-g,, shali be deter

3.2 AQuality characteristics

The quality ‘characteristic chosen for deter
variation is-generally the total iron content;

sampling from

ristic between in-
, denoted by o,
s selected from a
mined.

mining the quality
however, it should

be recognized that the moisture content, si

e distribution and

other'quality characteristics may have to be faken into account.
In‘this case, the criteria for classification ¢f quality variation

{see clause 6) shall be established beforeha

3.3 Iron ores to be classified

Quality variation shall be determined for ea
specified between the contracting parties.

3.4 Sampling, sample preparation

Sampling, sample preparation and testing of

d.

Ch type of iron ore

and testing

the sample for this

investigation shall be carried out in accord@nce with the rele-

vant International Standards.

3.5 Execution of investigation

The sampling for this investigation may be
junction with routine sampling for the deter]

conducted in con-
ination of quality

from the consignment may be used for bo

purposes.

of the consignment. In other words, the sar:F sample collected

described W 3T T and 37120

3.1.1 Stratified sampling and systematic sampling

The standard deviation of a quality characteristic between
increments taken from within strata, denoted by g, shall be
determined. :

1) At present at the stage of draft.
2) Hereinafter referred to simply as “wagons”’.

4 Method of investigation for stratified
sampling and systematic sampling

The procedures for the evaluation of standard deviation within

strata, o,

applicable to both stratified sampling and

systematic sampling, are described in 4.1 to 4.6.
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4.1 Type of investigation

4.1.1 Type1l

When large-size consignments are infrequently delivered, the
quality variation may be derived from a single consignment.

Split the consignment into at least 10 parts of almost equal
mass.

Then make up a pair of subsamples for each part by combining

4.2.1.1 In the case of investigation type 1, the number of
increments, 14, shall be determined from table 4 of ISO 3081 or
1ISO 3082, and the increments taken shall be grouped into at
least 10, each made up into a pair of subsamples [see
figure 1a)l.

4.2.1.2 In the case of investigation type 2, the -number of
increments, 74, to be taken from each consignment shall be in
accordance with table 4 of 1SO 3081 or ISO 3082. The in-
crements corresponding to each consignment shall then be

the increments invelved ; : I ¢ ta)and subgrouped on a stratum basis. Each of the increments thus
subgrouped should be made up into a pair of subsamples [see

example 1.

41.2 Type2

When small-size [consignments are frequently delivered, the
quality variation may be derived from several consignments of
almost equal ma

Split all the congignments involved into at least 10 parts of
almost equal ma

Then make up a dair of subsamplies for each part by combining
the increments inyolved in each part as shown in figure 1b) and
example 2.

413 Type3

When consignmepts are frequently delivered and investigation
by type 1 or type|2 is uneconomical, the quality variation may
be derived from g larger number of consignments of aimost
equal mass.

Make up a pair of| subsamples for each consignment as'shown
in figure 1c) and ¢xample 3.

414 Type4

In the case of sampling from a wagon-berne consignment and
when the increments are taken fromrall-the wagons of the con-
signment, the sampling scheme may-be regarded as a method
of stratified sampl|ing.

Make up a pair of{ subsamples for each consignment as shown
in figure 1d).

figure 1b}].

4.2.1.3 In the case of investigation~type 3, the pumber of
increments, n,, to be taken from ‘each consignment shall be
determined from table 4 of ISQ 3081 or ISO 3082 [see
figure 1¢)].

4.2.1.4 In the case of investigation type 4, the pumber of
increments, n,, being collected from each train of the consign-
ment shall be determined from table 4 of 1SO 308}, and the
number of increments, n3, to be taken from each wagon shali
be calculated from ISO 3081 [see figure 1d}]. If the[number is
odd, it:shall be increased by one to make it even.

4.2.2 Composition of subsamples

The subsamples shall ' be made up in accordancd with the
following procedure:

a) give a serial number to the increments in edch part in
order of sampling;

b) make up a pair of subsamples from both codnsecutive
odd-number increments {(denoted by subsample A;) and
consecutive even-number increments (denoted by sub-
sample B,) in each part (see figure 2);

c) for each investigation, prepare n sets of ppired sub-
samples.

4.2 Number of increments and composition
of subsamples

4.2.1 Number of increments

The number of increments to be taken from one or several con-
signments for this investigation may be the same as that
selected for routine sampling. However, when the routine
sampling is based on the classification category of “small”
quality variation (see table 4 of 1ISO 3081 or ISO 3082) and the
number of increments is considered to be insufficient to obtain
a reliable standard deviation, then the number of increments
shall be increased.

Each subsample shall be made up of two or more increments.

4.3 . Preparation of test samples and testing

Test samples shall be prepared separately from ali the pairs of
subsamples, A; and B,

The test sample may be a sample for chemical analysis,
moisture determination, size determination, or physical testing,
as required.

®
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a) Investigation type 1 — One consignment (Example for 10 parts})
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Legend: The rectangular box indicates one consignment; each division of the box made by broken lines indicates one part; a pair of
circles indicates a pair of subsamples. | This is applied to a), b) and c).]

b} Investigationmtype2—Severatconsignments—<{Exampte forthreeconsigrmerntsand-t2 parts————

Lonsignment 1 A1OB1OEAZOBZOEA3083 OEAAOBI;O
Consignment 2 ASOBSOEA6OB6 OE A‘IOB']O‘:ABO BBO
‘ Consignment 3 A9 o] 89 o] i A100 B10°i A11 o Bﬂo E A120 B120

c) [Investigation type 3 — n consignments: one consignment = one part

Consignment 1 A1 o B1 o
Consignment 2 A2 o BZ (o]
Consignment 7 An o Bn o

d) investigation type 4 — Wagon-borne consignments by stratified sampling

{ 7 M
. Consignment 1 1 & ‘ J _______________ - \

11

:onsig.nmentz x J J \ R T \ J

11

Consignment n \ J _________ —— J 1
W V.,

Legend: Each box indicates a wagon; points in the box indicate increments; circles indicate subsamples.

Figure 1 — Schematic diagram for one investigation
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Legend: | ® increment

O subsample

1SO 3081 or ISO 3

~O Subsample By,

2, the required minimum number of increments is 100 and 10 pairs of subsamples A;and B; (i = 1, 2, .. ., 10}, each|comprising

NOTE — This diagjam is based on an example for a single consignment of § 000 to 15 000 t of ore of “large’’ quality variation. From table 4 of

five increments, arel prepared.

4.4 Number of investigations

NOTE — As standafd deviation within'strata, g,,, cannot be estimated
so precisely by a smail numbet of ‘investigations,. about 10 separate
investigations are rgcommended

4.4.1 In the cas¢ ofinvestigation types 1 and 2, at least five

Figure 2 — Example of schematicidiagram for composition of pairs of subsamples (type 1)

4.5.2 Calculation

The estimated standard deviation within strata| shall be
calculated from equation (4).

The range, R;, of paired measurements is given by equation (1).

separate investig

4.4.2 In the case of investigation types 3 and 4, at least 10
separate investigations shall be conducted.

4.5 Calculation of standard deviation within strata

4.5.1 Data sheet

The experimental data of chemical analysis, moisture deter-
mination, size determination or physical testing as measured on
the individual test samples shall be recorded on a suitable form
(see examples 1 to 3}.

R,'=IAI'—B,'| ...(1)
where

A; is the measurement of quality characterisics (such as
% Fe) of the test sample prepared from subsample A;;

‘B, is the measuremenit of quality characteristic of the test
sample prepared from subsampie B; which pairs with sub-
sample A;;

i is the subscript which designates each part.
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The mean, R, of ranges R; is given by equation (2).
— 1
R=—2XR, (2
ng

where ng is the number of R;, or the number of parts in one
investigation.

The mean, X;, of paired measurements of each part is given by
equation (3).

K= 4.48) .. (3)

ISO 3084-1986 (E)

evaluated from a series of investigations sh
the square root of the mean of all the values

~ 1 ~
Oy = l/—E a3,
n2

where 7145 is the number of individual values

46.2

all be reported by
of 63, i.e.

.7

of 6.

in the case of types 3 and 4, the value of &, obtained

from equation (4) or equation (6} shall be reported as the

estimated value of standard deviation withi
Waf irr\r: ore.

n strata of a par-

The estirjated standard deviation within strata, &,, in one
investigation is given by equation (4).

A R
Ow = 4/M19g — N
d;
where
nq i§ the number of increments comprising each sub-

samplg A; or B;;

d, is|the factor to estimate standard deviation from the
range;| for paired data 1/d, = 0,886 5.

NOTES
1 In the dase of investigation type 2, the mean, x;, of each consign-
ment may]zti)e obtained from equation (5) as the routine determined
value of gJality characteristic of the consignment
= 1 Y
= x; LN (B)
Tl
where
Xji is the mean of paired measurement of each part in consign-
ment j
ny, is[the number of parts in the consignment.

2 The esfmated standard deviation-within strata, §,,, obtained from
equation (f#f) is a measure of the\combined standard deviation of
sampling, $ample preparation and’measurement, and standard devia-
tion within|strata is overestimated, but this value may be used for the
classificatign in clause 6 (see 4.6). When it is desired to obtain the
estimated $tandard deviation within strata, and in the case where the
estimated $tandard deviation of sample preparation, denoted by &,
and the sfandard.deviation of measurement, denoted by &,, are
known, the estimated standard deviation within strata should be
calculated from, equation (6).

NOTE — In the case of iron content, the valuge of standard deviation

should be rounded off to the first decimal place.

5 Method of investigation for tyvo stage

sampling

The method described.in this clause covers
the evaluation of Standard deviation within
by a,,, and standard deviation between wa
o, being applicable to the method of sampl

NOTE —~'When the number of wagons making up

the procedure for
wagons, denoted
gons, denoted by
ng from wagons.

bne train is relatively

small;"and the sampling scheme requires the coll¢ction of increments

frony all the wagons in the train, then ther met
should be that of stratified sampling as specified

5.1 Number of sample wagons and
of increments

The number of sample wagons to be select
wagons and the number of increments to be

the sample wagons selected shall be determi
with the procedure specified in 5.1.1 to 5.1.

od of investigation
n type 4.

number

bd from a train of
ken from each of
ed in accordance
B,

5.1.1 The wagon-borne consignment being delivered on

either a single train or several may be regarde
a single investigation; in the case of several t
that each train should have almost equal ma

5.1.2 In the first place, the number of san
should be determined in accordance with tab

d as the subject of
Fains it is desirable

SS.

hple wagons, 743,
e 1, dependent on

the mass of consignment, and then the sample wagons should

be selected as determined above.

R \2
6, = ‘/nm l(di) —a%—aﬁ,,J ...(6)
2

3 If the number of increments is determined according to 4.2.1 and
those increments are taken, the variation in the number of increments
comprising each subsample will be small. If the variation is 10 % or
less, equations {4) and (6) can be applied approximately by using the
mean value of ny.

4.6 Expression of results

4.6.1 In the case of types 1 and 2, the estimated mean value
of standard deviation within strata, &,,, of a particular iron ore

5.1.3
(i.e. n14 = 4), shall be taken from each of th

In the second place, a fixed number of increments, n4

e sample wagons.

Table 1 — Number of wagons to be selected

per single train

Mass of consignment, m;,

Number of wagoné, nq3. to be
(1) selected per single train

8000 < m,
4000 < m; < 8000
2000 < m; < 4000

my < 2000

8

6
4
2

NOTE — This table is designed for convenience only.
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5.2 Composition of subsamples

Alt the increments taken from the sample wagons of a train, i.e.
ny4n43, shall be combined to make up two pairs of subsamples,
denoted by A, B;and C;, D;, {i = 1, 2, .. ., n) as indicated in
figure 3.

5.3 Preparation of test samples and testing

The two pairs of test samples shall be prepared from the two
pairs of subsamples A;, B, and C;, D; in each train.

5.5 Calculation of standard deviation within and
between wagons

5.56.1 Data sheet

The experimental data of chemical analysis, moisture deter-
mination, size determination or physical testing as measured on
the individual test samples shall be recorded on a suitable form
(see example 4).

5.5.2 Calculation

The d between

The test sample| may be a sampie for chemical analysis,
moisture determinjation, size determination or physical testing,
as required.

5.4 Number gf investigations

It is recommended that at least 10 separate investigations be

wagons shall be calculated from equations (12) and|(13).

The ranges, Rpp, and Rcpp, of respective paired measure-
ments of the test samples are given by equations (8) and (9).

RAiBi = IA, - B,I . (8)
RC,‘D,’ = IC, - Dll . (9)
where A, B;, and C; D, are)the measurements|of quality

characteristic (such as % Fe).of two pairs of related te$t samples.

oA

/ /

I
T By

/ /
[ 4 ]
¢4

¢
‘? A

carried out.
iz
é d
. ¢

Train 1

¢4 ¢4

Q
U \

\

(&
R

I

L

/ /S N I A
/ /4 4 /4 /4 /{ 2
Taing  [da%e] [odef) [A&] [£83] (&%) [*fes
: \‘\‘ LR \ LR A W g
v\ 1\ o0,
| N I Y
/ /‘/ /4 / / /4

‘

Train 1 “,ig g‘(_.L

35 [l [P

R

\
\

\

_oC,

ODn

L\

Legend: Each box indicates a sample wagon, and a set of four random points indicates the four increments taken from each sample wagon.

NOTE — This diagram shows those sample wagons which have been selected from each of # trains. It is based on an example for a consignment of

4 000 to 8 000 t of ore.

Table 1 shows the required number of sample wagons (n,) is equal to six for one train, and two pairs of subsamples. A, B, and C,, D;, each

comprising six increments, are prepared.

Figure 3 — Schematic diagram for composition of substrates
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The means of the measurements, R g and R¢p, are given by
equations (10) and (11).

1SO 3084-1986 (E)

5.6 Expression of results

The estimated mean value of standard deviation, g, and &}, of

Ran = a1 R (10) a particular iron ore derived from a series of investigations shall
AB = AB; .
n . el be reported by the square root of the mean of all the values of
&2, or 62 obtained, i.e.
= 1
RCDZTZRC,'D,' . (11) 1
G = l/—Z 82, ... (18)
where n is the number of trains. nig
The estimated standard deviations within wagons, G, and _ 1 -
between wagons, gy, are given by equations (12) and (13). gy = —X G ... (19)
— ns
~ R
B =|/ 13 dAB ... 012) where
2
G, isthe mean of G,;
Op = . {18
gy, isthe mean of 6,;
where

ny3 |s the number of sample wagons selected from a train
of wdgons;

d, i$ the factor to estimate standard deviation from the
rangd; for paired data 1/d, = 0,886 5.

NOTES
1 The mean value, &;, of two pairs of measurements of each train or

each inveptigation given by equation (14):

%= ‘-:T (A, + B) + (C;+ D) ... 014

may be uged as the determined value of quality characteristic for a-train
of wagol

k ~2

Ta) . w ... (15)
d, nqz (ny4/4)

R =2 ~2

Repll” _ % Tw ... 118)
d, (113/2)  (143/2) (5402

3 The eptimated standard-deyiation within strata, ,,, obtained from
equation [(12) is a measuré of the combined standard deviation of
sampling] sample preparation and measurement of the sample, and
standard Heviation within strata is overestimated. When it is desired to
obtain the estimated standard deviation within strata, and in the case
where the estimated standard deviation of sample preparation,
denoted By(@p, and the estimated standard deviation of measurement,
denoted & i i

tion within

-

nqys is the number of individual values &3, or &f,.

NOTE — In the case’of total iron content, the valties of standard devia-
tion shall be rounded off to the first decimal plage.

6 <Classification of quality varigtion

the three categories specified on the basis of the values of stan-

The quality variation of iron ore shall be cifssified into one of
dard deviation derived from a series of invgstigations.

The criteria for the classification shall be ag given in table 2.

Table 2 — Classification of quality variation on the values
of standard deviation in the total jron content

Classification of
quality variation

Standard deviation in the
total iron|content (%)

lLarge o, lorpy) > 20
Medium 20> a,loroy) > 1,5
Small oy, lorpy,) <15

NOTE — It is possible that the quality variation| may vary because of
changes to factors such as

a) ore bodies in a mine;
b) the method of mining;

c) the method of ore dressing;

strata should be calculated from equation {17).

. 17

4 When the value obtained from either equation (13) or (17) is
negative, it should be taken as zero.

d]the method of stockpiling and reclamation;
e} the method of loading/discharging;

f) the mass of the consignment.

Accordingly, the quality variation of any given ore should be checked
from time to time to verify the influence of such changes.
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Examples for calculation of standard deviation

Example 1: Stratified sampling for one consignment [see figure 1a)]

Particulars of consignment Particulars of sampling

Name of ironore: ... ... Mass of increment: 150 kg

Type of iron ore: (fo ple lump ore) Number-of ncrementsT—120
Classification of qudlity variation: “’Large’’ Number of parts: ng = 10

Name of consignment: (for example nameofship) ........................... ... Number of increments comptising

subsample: nyy = 120/{10%)2) = 6
Dateofdelivery: .. | . ... . e

Mass of consignment: 29 874 t (wet)

—10 mm {undersize) % Moisture % Fe %
Part No. 4, B; X; R; A; B; X R, A, B; % R;
1 3n,2 355 32,8 5,3 5,75 6,06 5,90 0,31 60,95 61,61 61,28 0,66
2 2.8 34,7 31,2 6,9 6,17 5,90 6,04 0,27 62,29 61,42 61,86 0,87
3 4,7 19,6 22,2 5,1 5,90 6,48 6,19 0,58 61,97 62,90 62,44 0,93
4 2p,4 26,3 24,4 3,9 6,10 6,43 6,26 0,33 61,77 62,45 62,11 0,68
5. 1B,3 7.9 10,6 5,4 5,24 4,60 4,92 0,64 64,62 63,48 64,05 1,14
6. 19,7 29,2 24,4 9,5 5,95 6,92 6,44 0,97 63,16 62,13 62,64 1,03
7 28,1 14,3 21,2 13,8 6,26 5.20 5,73 1,06 62,38 63,60 62,99 1,22
8 D, 4 14,3 11,8 4,9 4,65 5,38 5,02 0,73 63,98 63,09 63,54 0,89
9 14,0 16,1 15,0 2,1 5,39 5,10 5,24 0,29 63,26 63,80 63,53 0,54
10. 1.3 13.1 15,2 42 4,95 5,31 5,13 0,36 62,31 63,24 62,78 0,93
¥ = 01/10) =¥, 20,9 ' 5,69 62,72
R = (1/10) ZR; 6,11 0,554 0,889
&% = 6 (R x 0,886[5)2 176,0318 1,447 2 : 3,726 6
By 13,3 1,20 1,93 > 1,9
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Example 2: Stratified sampling for four consignments [see figure 1b)] -

Particulars of consignments

Name Of 0N Ore: .. oo
Type of iron ore: (forexample lumpore} ........ ... ... ... ... .. i

Classification of quality variation: “Medium’’

Particulars of sampling

Mass of increment: 5 kg
Number of parts in one investigation: ng = (3 x 4} = 12

Number of increments comprising
subsample: n,, = 60/(3 x 2) = 10

Number of parts of each consignment: ny=3
Consign- Name of consignment Date of Mass of consignment Nunpber of increments,
nent No. (for example name of ship) delivery (t) (wet) o
‘ L 21 459 60
) 2. e 20 964 60
1 75 21400 : 60
4. e e 20 750 60
— 10 mm (undersize} % Moisture % Fe %
Part Jonsign-
No. ment
No. A; B, X; R; A; B X; R; A; 5 X; R;
1. 1. 46,8 51,1 49,0 4,3 5,46 6,10 5,78 0,64 62,31 61,44 61,88 0,87
2. 44,7 35,4 40,0 9,3 5,69 5,23 5,46 0,46 63,22 61,86 62,54 1,36
3. 38,2 35,1 36,6 3,1 5,47 5,16 5,32 0,31 62,15 63,19 62,67 " 1,04
4. 2. 51,2 47,2 49,2 ° 4,0 5,44 - 5,01 5,22 0,43 - 62,79 62,22 62,50 - 0,57
5. 4.0 41,2 42,6 2,8 5,47 5,12 5,30 0,35 62,08 62,92 62,50 0,84
6. 30,9 36,3 33,6 5,4 5,64 4,87 5,20 067 - 6322.. 6257 62,90 0,65
7. 3 424 - 389 40,6° 35 5,62 5,42 5,52 020 64,42 - 6328 638 -1,14
8. 33,7 37,3 3%5) 36 523 5,07 5,15 0,16 -~ 63,14 - 64,01 - 63,58 0,87
9. 25,3 30,7 28)0 54 . 501 5,33 5,17 0,32 64,94 63,98 64,46 0,96
10. 4. 445 42,4 43,4 2,7 4,49 4,33 441 0,16 64,30 & 63,56 63,93 0,74
. 11. 379 - 332 35,6 4,7 4,34 4,58 4,46 024 - 64,33 65,65 64,99 “1,32
12. 25,9 322 29,0 6,3 4,85 4,38 4,62 0,47 64,12 65,25 64,68 1,13
F=0/35x, 41,9 ' 5,52 S 62,37
X = (1/3| 2%y 7.8 5,24 62,63
X = (1/3] Zx5; e 34,7 5,28 63,96
X = (1/3] Tk, ' T 36,0 4,50 c 64,53
R = (1/1p) =R, 4,54 0,368 ' 0,958
52, = 10[(R_%\0,886 5)2 - 161,982 9 1,064 3 : ' 7.2125
Gy 12,7 1,03 - - 2,69 - 27
NOTE — The symbols ¥;, %,, . . . correspond to consignment No. 1, 2, . . . respectively.
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Example 3: Stratified sampling for 13 consignments: one.consignment = one part [see figure 1c}l

Rarticulars of consignment Particulars of sampling
Nameofironare: ..................... ..o NN Mass of increment: 25 kg
Type of iron ore: (forexamplelumpore) ........ ...,

Classification of quality variation: “‘Small”’

, NBme of consignment ' Mass of .".':;:ﬂbev—ehﬁements
Consign- for example name Da'te of . consignment R Number of comprsitg
ment No. of ship) delivery () (wet) increments, n, subsamplle
Ny = 20/2 |= 10
1. B A e e 3023 20 10
2. TR feerre e 2998 20 10
3. B e 2895 20 10
4, B O 2824 20 10
5. B B 2834 20 10
6. e . e 2825 20 10
7. e e 2182 20 10
8. B N e 3040 20 10
9. B P 2925 20 10
10. B e 3028 20 10
1". B 2218 20 10
12. B O PP 3 056 , 20 10
13. . S R 3100 20 10,
—10 mm (undersize) % ' Moisture % Fe %
Cansign-
ment No. 4, B; X; R; A; B; X; R; A; B; X R,
1. ,9 39,2 - 30 83 5,99 6,06 6,02 0,07 60,25 60,50 60,38 0,25
2. 5 . 352 334 37 5,37 5,81 5,59 0,44 61,80 61,60 61,70 0,20
3. ,1 42,1 40,1 4/0 5,44 5,63 5,54 0,19 61,10 61,20 61,15 0,10
4, 8 372 - 375 0,6 470 = 458 4,64 0,12 62,05 62,00 62,02 0,05
5. 7 40,3 415 24 483 49 . 49 0,13 61,58 61,50 61,54 0,08
6. 0 26,7 26,4 07 . 505 5,26 516 . 0,21 62,20 - 61,65 61,92 0,55 .
7. ,0 38,3 37,2 2.3 5,61 5,67 5,64 0,06 61,35 = 61,10 61,22 0,25
8. 7 38,2 35,0 6.5 511 5,53 5,32 0,42 62,00 62,20 62,10 0,20
9. 0 34,7 378 6.3 3,75 373 3,74 0,02 64,25 64,40 64,32 0,15
10. 16,9 20,1 18,0 4,2 5,46 5,42 5,44 0,04 63,30 63,30 63,30 0,00
1. 1B.7 19,5 18,1 28 5,00 5,16 5,08 0,16 64,05 64,15 64,10 0,10
12 ,0 234 24,2 1.6 5,64 5,48 5,56 0,16 62,85 63,05 62,95 0,20
13. ,0 34,8 324 4,8 5,75 5,75 5,75 0,00 59,60 59,20 59,40 0,40
¥ = (1/13) Ix; 32,0 5,26 62,01
R = (1113} IR, 371 U,T55 0,195
42 = 10 (R x 0,886 512 108,169 0,188 8 0,298 8
[ 10,4 . ) 0,43 054 - 0,5
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