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INTERNATIONAL STANDARD

1SO 3085-1975 (E)

Iron ores — Experimental methods for checking the precision

of sampling

1 SCOQPE AND FIELD OF APPLICATION

This International Standard specifies the experimental
methofls to be applied for checking the precision of
samplifig of iron ores being carried out in accordance with
the mejthods prescribed in 1SO 3081 or ISO 3082.

NOTE |- These methods may also be applied for the purpose of

checkinl the precision of preparation of samples being carried out in
accordahce with the methods prescribed in 1SO 3083.

2 REFERENCES

This document should be read in conjunction with the
foliow|ng International Standards :

ISO 3081, /Iron ores —
methodd.

Increment sampling — Manual

ISO 3482, /ron ores — Increment sampling — Mechanical
methog. 1)

ISO 3:[83, Iron ores — Preparation of samples.

1ISO 3
ation

84, Iron ores — Experimental methods for evalu-
hf quality variation.

ISO 3086, /ron ores — Experimental,methods for checking
the bigs of sampling.

ISO 3087, /ron ores — Determination of moisture content.

3 GENERAL CONDITIONS

3.1 mber of consignments for experiment

In order~to reach a reliable concluswn it is recommended
that out on more than 20

3.2 Number of increments and number

The minimum number

of increments

pf gross samples

required for the

experiment shall be twice the.number specified in 1SO 3081

or 1SO 3082. Namely, if the\number of i
for the routine sampling is n and o
constituted, the minimum number of i

hcrements required
J:e gross sample is
crements required

for the experiment shall be 2n and 2 grpss samples shall be

constituted.

NOTE — |f/this.is impracticable, the number o
be taken/and-divided into 2 parts, each compri

3.3\ "Sample preparation and testing

increments of n may
ingn/2.

The preparation and testing of the sample shall be carried

out in accordance with the methods
relevant International Standards.

prescribed in the

NOTE — In the case of chemical analysis, such as the determination

of iron content,

it is preferable to carfy out a series of

determinations on final samples of a consignment on different days.

3.4 Replication of experiment

It is recommended that, even after a se

ies of experiments

has been conducted, the experiments shpuld be carried out

occasionally in order to check a possible

quality variation in

the consignments, as well as to contrgl the methods for

sampling, sample division and testing.

Because of the large amount of worl
method, it is recommended that it be ¢
of routine work of sampling and testing.

kK involved in this
arried out as a part

consignments of the same type of iron ore; however, if this
is impracticable, at least 10 consignments should be
covered. If the number of consignments for the experiment
is not sufficient, each consignment may be divided into
several parts to produce more than 20 parts on the entire
consignments for the experiment, and the experiment
should be carried out on each part, considering each part as
a separate consignment in accordance with 1SO 3081 or
1SO 3082.

1) In preparation.

4 METHOD OF EXPERIMENT

4.1 Sampling procedure

The sampling procedure to be followed shall be selected
from the following three categories, depending on the
method of taking increments from the consignment in
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accordance with the relevant clause of 1SO 3081 or 2) The sampling interval shall be catculated by dividing
1SO 3082. the tonnage of the consignment by 2n, i.e. giving intervals
L . . equal to one-half of the sampling interval of the
a) Periodic systematic sampling : routine sampling. The sampling interval in tonnes thus
1SO 3081 i calculated shall be rounded down to the nearest 10
tonnes. .
Sub-clause 6.2 Sampling on conveyors )
3) The increments shall be taken at a regular sampling
Sub:clause 6.4 Sampling from loading bunker interval, obtained by 2) above, with a random start from
discharge the consignment.
Annex, B.1 Sampling from ships 4) The increments shall be placed alternately in 2
. . containers, A and B. Thus, 2 gross samples, A and B, will
Annex, B.2 Sampling from stockpiles be constituted, each comprising 7 increments!
ISO 3082 ExampLE 1
Sub-clause 6.8 Methods of taking increments 1) Suppose that a consignment of319 000 topnes of

iron ore discharged is transferred-by)belt conveyjors and

b) Stratified sampling : that the classification category. of'the ore is ““mpdium”

1SO 3081 quality variation : the mipimum required number of
: . increments (n) is 60, as shown in table 4 of 1SO 3081 or
Sub-clause 6.2 Sampling on conveyors 1SO 3082.
Sub-clause 6.313(1) Sampling from wagons 2) The sampling~ifiterval for taking increments is
Sub-clause 6.4 Sampling from loading bunker determined as follows :
discharge 19°000 :
&~ 158 - 150 (tonnes)
Annex, B.1 Sampling from ships 60 x2
Annex, B.2 Sampling from stockpiles 3} Thus, increments are taken at 150-tonne irtervals.
Thepoint for taking the first increment from the first
¢) Two-stage sampling : sampling interval of 150 tonnes should be determjned by
ISO 3081 a random selection method. If the point for taking the
first increment is determined as 20 tonney from
Sub-clause 6.3.3(2) Sampling from wagons beginning shifting of the consignment, subsequent
increments should be taken at the points of 170 tonnes
4.1.1 Periodic systematic sampling (=20 + 150), 320 tonnes (=20 + 150 x 2),..|. Since

the whole consignment amounts to 19 000 tonnes, 126

1 i ; . .
) The numbdr of increments (n) shall be selected from increments will be collected.

table 4 of 1SO 3081 or ISO 3082, depending on’the mass

of the consighment (tonnes) and the classification 4) The increments are placed alternately in corttainers
category of thHe iron ore, i.e. “large”;~"'medium”, or A and B, and 2 gross samples, A and B, are constituted,
“small’’ quality|variation. each comprising 63 increments (see figure 1).

j
'._O_.l Gross sample A

. A
comtamer =X

320t 470t

’ Gross sample B
20t LQ-I

Container B

Beginning shifting
of the consignment

LLEGEND : Dot indicates increment and circle indicates gross sample.

FIGURE 1 — Schematic diagram for example 1


https://standardsiso.com/api/?name=9005b08beeba7425029287b34f4bd2f6

4.1.2 Stratified sampling

1) In the case where the number of wagons, i.e. the
number of strata (k), forming one consignment is smaller
than the number of increments (n) given in table 4 of
ISO 3081, the number of increments (r7) to be taken
from each wagon (stratum) shall be obtained by the
formula given in 6.3.3(1) of 1SO 3081.

2) Two times the 17 increments {2n) shall be taken from
each wagon.

I1SO 3085-1975 (E)

ExAamPLE 2

1) Suppose that a consignment of iron ore is delivered
by eleven 60-tonne wagons and that the quality variation
of the ore within wagons (o,) is “medium’; the
minimum required number of increments for the 660
tonne consignment is 20, as shown in table 4 of
ISO 3081.

Then, the number of increments to be taken from each
wagon is :
20

3) |[The 2n increments taken from each wagon shall be
sepgrated at random into 2 sub-samples, a and b, each
of /f increments.

4) |Each of the 2 sub-samples a and b of all the wagons
shall be combined to constitute 2 gross samples, A and B
resgectively, each comprising 7 (= kn) increments.

NOTE — If the tonnage varies wagon by wagon, the number of
incrgments (n;) to be taken from each wagon shall be decided in
progortion to the tonnage. This method is called “proportional
strafified sampling’’, for which the procedure is illustrated in
exarhple 3.

2

._.m2
11

2) The 4 (= 2 x 2) increments arg taken from each
wagon.

3} The 4 increments.are separated|at random into 2
sub-samples, a and/b, each consisting ¢f 2 increments.

4) Each of the'2sub-samples aand b from the 11 wagons
is combined-to constitute 2 gross samples, A and B
respectivély, each comprising 22 (=2 x 11) increments
{see figure'2). :

11

77

ol ol e

' Grgss sample A

l o I {2 X 11 increments)

/ Container A

N\ \
N NN

; Gross sample B

(2 X 11 increments)

Container B

LEGEND : Boxes, dots, and circles indicate respectively wagons, increments taken from a wagon, and gross samples.

FIGURE 2 — Schematic diagram for example 2
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ExamprPLE 3

1) . Suppose that a wagon-borne consignment consists of
six 60-tonne wagons and eight 30-tonne wagons, i.e.
(6 x 60) + (8 x 30) = 600 (tonnes) of iron ore, the
classification category of which is “large” quality
variation in terms of standard deviation within wagons
{ow): then the minimum required number of
increments {n} is 40, as shown in table 4 of 1SO 3081.

Then the numbers of increments to be collected
respectively from six 60-tonne wagons and eight

ExampLE 4

1} Suppose that a wagon-borne consignment consists of
eighty 60-tonne wagons, i.e. 80 x 60 = 4 800 (tonnes)
of iron ore, the classification category of which is
“medium’ quality variation in terms of standard
deviation -within ~wagons (0oy) and “small” quality
variation .in terms of standard deviation between wagons
(op) : then the number of wagons to be selected is 15, as
shown in table 6 of 1SO 3081.

2) From the same consignment, an additional 15

30-tonne wagons are :

40 x 360
— =2
600
g 20x2%0
pn —_—— =
600

The numbers jof increments to be taken respectively
from each 60{tonne wagon and from each 30-tonne
wagon are :

wagons are selected independently of those $elected
in 1) above.

3} 4 increments are taken at random from each of the
15 wagons selected in 1) above, -and‘ the t¢tal 60
(=4 x 1b) increments are combined'to constitufe gross
sample A.

Another 4 increments are taken at random from|each of
the 16 wagons selected in 2).above, and this further total
60 (=4 x 15) increments are combined to copstitute
gross sample B.

24

i = .

6 4.2 Sample division and testing

16 The 2 gross samples A and B taken in accordance with 4.1
and —3— =2 shall be divided separately and subjected to testing by

either type 1, type 2 or type 3 as described in 4.2.1, 4.2.2
2) For this experiment, 8 (= 2 x 4) increments are or4.23:
taken from each of the 60-tonne wagons, and 4
{= 2 x 2) incrgments from each of the 30-tonne wagons.

4.2.1 Division-testing type 1 {see figure 3)

1) The 2 gross samples A and B shall be [divided
separately to prepare 2 final samples.

3) The increments taken by 2) above are separated at
random into 2 sub-samples, a and b.

4) The 2 sub-famples a and b thus obtained from.allof 2) The 4 final samples, Aq, A, and By, By, thall be
the wagons are|combined separately to constitute\2 gross tested in duplicate, respectively. A total of 8 tets shall
samples, A amd B respectively, each comprising 40 be run in random order.
increments. NOTE — By type 1, each of the precisions of sampling] division

. and measurement is obtainable separately.
4.1.3 Two-stage sampling P Y

4.2.2 Division-testing type 2 (see figure 4)

1) f the number of wagons) (k) forming one
consignment i more than the-number of increments (n)
required from table 4 ofISO 3081, or when it is
impracticable fo take ingfements from all of the wagons,
m wagons shall be<seléected at random from the
consignment ir] accordance with table 6 of 1SO 3081.

1) The gross sample A shall be divided to prppare 2
final samples, A1 and Ap, and from the gross sampie B,
one final sample shall be prepared.

the other final samples Ao and B shall bel tested

2) The final sample Ay shall be tested in duplidgate and
individually. %

2) An additional-m wagons shall be selected at random
from the same consignment independently.

NOTE — By type 2 also, each of the precisions of sampling,
division and measurement is obtainable separately. However, the
respective precisions for estimating the precisions of sampling,
division and measurement will be lower than those to be attained
by the above type-1 experiment.

NOTE — In the process of random selection, it is possible for the
same wagons to be included in each independent selection.

3) The required number of increments shall be taken
from each of the wagons selected in accordance with

6.3.3(2) (b) of 1SO 3081. 4.2.3 Division-testing type 3 (see figure 5)

1} From each of the 2 gross sampies A and B, one final
sample shall be prepared.

2) The 2 final samples A and B shall be tested
individually.

4) All of the increments taken from the wagons
selected in accordance with 1) above shall be combined
to constitute gross sample A.

All of the increments taken from the wagons selected in
accordance with 2) above shall be combined to
constitute another gross sample B.

NOTE — By type 3, only the overall precision of sampling,
division and measurement is obtained.
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Consignment
Gross sample A Gross sample B
Aq Az B, B,  (Final samples)
X111 X112 X121 X122 X211 X212 X221 X222 (Measyrements)

FIGURE 3 — Flowsheet for division-testing type 1

Consignment

]

;

Gross sample A Gross sample B

Aq Az B (Final samples)

X1 X2 X3 : Xa (Measurements)

FIGURE 4 - Flowsheet for division-testing type 2

Consignment

=I=

1

~—

Gross sample A Gross sample B
A B (Final samples)
X Xo (Measurements)

-

FIGURE 5 — Flowsheet for division-testing type 3
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5 ANALYSIS OF EXPERIMENTAL DATA

The method for analysis of experimental data shall be as
specified below, depending on the type of division-testing
selected, regardless of the method of sampling, i.e. periodic
systematic, stratified, or two-stage.

5.1 Division-testing type 1 (see figure 3 and exhibit 2)

The estimated values of approximately 95 % probability
precision (hereinafter referred to simply as precision) of

sampling, division-and-measurement-shall-be calculated-in

Control limits for x-chart :

X+tA2Ry, XtAxRy XtAyFs (1)
Upper control limit for R-chart :
D4§1 (for R4), D4R (for Ry), D4R 3 (for R3)
| ... (12)

where Ay = 1,880 and D4 = 3,267 (for a pair of
measurements).

accordance with the procedure given below.

1) Denote the pair of 4 measurements {such as % Fe) of
a pair of 2 duilicate samples, prepared from the 2 gross
samples A and B, as Xq11, X112; X121, X922 and
X211, X212. X221, X222-
2) Calculate fthe mean and range for each pair of
duplicate measlirements :

— 1

Xij, =§(Xij + xij2) e ()

Ry = |X,'I'1 "X,'j2| ... (2)
where

i = 1and 2 stands for A and B;

/ = 1 and 2 stands for final samples.

SOURCE

— Theoretical background : E. S. Pearson.:~The application
of Statistical Methods to Industrial ,Standardizdtion and
Quality Control. British Standards institGtion (19385).

—  Numerical values : ASTM Manual on Quality Jontrol of
Materials. American Society for-Testing and Materials (1951).

6) Calculate the estimated values of standard deviation
of measurement {8y ),(division (§p) and samplfng (Gg)
which are estimated by the range :

M2 = (R1/d3)2 .. (13)
Q\ 1 —

0p2 = (Ro/d2)2? —5(31/0'2)2 .. (14)

N\ _ 1 _

0352 = (R3/d2)? -3 (Ry/dy)2 .. {15)

3) Qalculate the mean and range for each pair of where 1/do = 0,886 5 (for a pair of measurements).
duplicate samples :
1 NOTE — When n increments are taken and divided intp 2 parts
- —_ = . N . X 2 H f I
. = — (| + Xx: o in accordance with the note in 3.2, the value of §g< irf formula
Xi. =9 i} + Xiz ) 3) (15) shall be divided by 2 to compare with the fspecified
_ precision (Bg).
R2 = |X,~1_--x,-2_| Lo (4) The comparison described in 7) below will be made ysing the
4) Calculate tre mean and range for each.pair of gross value thus obtained.
samples, A and|B : 7) Calculate the estimated values of precision of
- 1 = - (5) measurement (2 Gp), division (2 6p), and shmpling
x=-ki 1x2.) (2 65).
=% = Compare the value of 23g thus obtained with the
Rz =Ix1 1x5 1 ...(6) e - . SO )
: specified precision of sampling (8g) as given in table 4 of
5) Calculate the overall mean and the means of ranges ISO 3081 or 1SO 3082.
Rq, R and R3) :
(A1, Rz 3 NOTES
= 1 Ste note I 8)above:
X=—3 )"(‘ . (7) L] ove
k 2 It is recommended that the values of oy and oy obtained by
1 this method be compared with the values obtained by another
Ri=—2X R ...(8) method.
4k This procedure may also be applied to evaluate the precision of
1 the routine method.
Ry = % ZRy ... {9) 3 The precision of sampling is as defined below.
Stratified sampling :
— 1 - -
Ry =12 Rj ... (10) bs =205 =2 (o, //)

where k is the number of consignments.

For the preparation of control charts for means and
ranges, calculate the control limits as follows :

Two-stage sampling :
M-m 62 0,2
Bg=20g=2 e+ e e e
S s M-1 m mn

where it = 4
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5.2 Division-testing type 2 (see figure 4)

The estimated value of precision shall be calculated in
accordance with the procedure given below.

1) Denote the 4 measurements as follows :

X1, x2 are the pair of duplicate measurements of a
final sample Aq prepared from gross sample A;

ISO 3085-1975 (E)

Upper control limits for R-chart :
D4§1, D4I_?—2, D4ﬁ3 ... (27

where A2 = 1,880 and D4 = 3,267 (for a pair of
measurements).

6) Calculate the estimated values of standard deviatioﬁ
of measurement (G ), division (Gp) and sampling (fs) :

X3 is the single measurement of a final sample Ao M2 = (Rq/dy)2 ...(28)

prepared from gross sample A; fo2 = (Ralda)2 = (Ryldg)2 ... (29)
is the single measurement of a final sample B - — —

y P 052 = (R3/d2)2 — (Ra/d7)2 ...{30)

epared from gross sample B.

2) [aiculate the mean and range for each pair of
duplicate measurements :

x|

1
=§(X1 + x2) ... (16)

Ry = lxq —xpl ... (17)

3) [alculate the mean and range for each selected pair
of measurements, x1 and x3, or x2 and x3 :

o 1 1
X|==(x1 + x3) or = (x2 + x3),

5 3) 2( 2 +x3)

selected at random ... (18)
Ay = |X1 —X3l0r |X2—X3|,

selected at random ... 19

4) Caiculate the mean and range for each pair of. gross
samples, Aand B :

1

= 1 1
X|=—=(x1 + x4}, = (x5 + x,) Or —(x5 + X4),
2( 1+ x4) 2( 2+ Xa) or 2 X3 % X4
selected at random ...(20)
R = lxq—x4l, | xo—xglor | x3—x4 |,
selected at random ...(21)

where 1/d> = 0,886 5 (for\a pair|of measurements).

NOTE ~ See note in 5.{6).

7) Calculate the/estimated value§ of precision of
measurement (2@py7, division (2 Gp ) ahd sampling (2 05 )
respectively.

Compare{the value of 2 0g thus gbtained with the
specified Jprecision of sampling (fg) aq given in table 4 of
1SO 3081 or ISO 3082.

5.3 Division-testing type 3 (see figure 5

In this case the estimated values of pregision of sampling,
division and measurement are not obtainable separately.
What is derived from type 3 is the| overall precision
(2 Gspm) of these three precisions.
The relationship between these precisiony is :

aSDM2=832 +6D2+6M2 (31)

The estimated value of overall precision|shall be calculated
in accordance with the procedure given below.

1) Calculate the mean and range|for each pair of
measurements :

— 1
5) falculate the overall mean and the means of ranges X =5 x1 +x2) ... (32)
(R1)R2 and R3):
R=|X1 —X2| ...{(33)
=5 _l E = (22)
1= k e e where x 1, x2 are the measurementg of final samples A
and B, respectively.
- 1
1 =7(‘L iy .- 123) 2) Calculate the overall mean and the mean of range :
- 1
= _1 ==X ...(34
Ry =7 Ry ... (28) X=pEX (34)
= 1 — 1
Rszl?ZRs ... (25) R=FER ...(35)

where k is the number of consignments.

Calculate the control limits to construct the control
charts for mean and range.

Control limits for x-chart :

?iAzﬁh fiAzﬁz, §1A2/$3 ...{26)

where k is the number of consignments.

3) Calculate the control limits to construct control
charts for mean and range.

Control limit for x-chart :

Xt AR ... (36)
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Upper control limit for R-chart :

D,R ... (37)
where Ao = 1,880 and D4 = 3,267 (for a pair of
measurements).

4) Calculate the estimated value of overall standard
deviation (Ggpm) :

8spm2 = (R/d2)2 ...(38)

where 1/d rmmwmm—w"
5) Calculate the estimated value of overall precision b)  Two-stage sampling : -

(2 ast).

6 INTERPRETATION OF RESULTS AND ACTION

6.1 Interpretatiop

1) When all of the values of R3, R2 and Rq calculated
in accordance [with 5.1 and 5.2 are inside the upper
control limit df the R-chart constructed in accordance
with 5.1(5) aphd 5.2(b), it is an indication that the
routine procesdes of sampling, division and measurement
of samples are |n a state of control.

When all of the values of R calculated in accordance
with 5.3 are in§ide the upper control limit of the R-chart
constructed in jaccordance with 5.3(3), it is an indication
that the ovefall process of sampling, division and
measurement ig in a state of control.

On the other hand, when several values of R3, Ry, Ry,
from 5.1 and|5.2, and R, from 5.3, fall outside the
respective upger control limit, the process”(such as
sampling, divisjon, or measurement) under.investigation
is not in a stale of control, and should’be checked in
order to detect|assignable causes.

2) When a grgater number of the values of x;; or Xi.
from 5.1, X or|x from 5.2 orx from 5.3, is outside the
control limits df the respéctive x-chart, it is an indication
that the precjsion of-measurement or precision of
division is reasgnably ‘sufficient.

When most of the g X 3
5.3 are inside the contro! limits of the respective x-chart,
the precision of sampling is insufficient, and the
variation in quality characteristics of the consignments
under experiment could not be detected. Under such
circumstances the methods of sampling, division and
measurement shall be reviewed for modification (see 6.2
below).

6.2 Action

When there is an indication that the precision does not
attain the specified value in table 4 of 1SO 3081 or
ISO 3082, the sampling procedure shall be modified as
follows :

1) Check the changes in quality variations of the iron
ore in accordance with the method given in 1SO 3084.
When it is confirmed that there is a significant change in
quality variation of the iron ore in guestion, the
following actions may be taken :

a) Periodic systematic or stratified sampling :

Changé the number of increments to be taken from a
consignment by the revised category of quality
variation in accordance with table 3 of 1SO 3081 or

Change the number of wagons to be.selected|from a
consignment in accordance with table 6 of 1ISO 3081.

2} In the case of periodic systematic or stfratified
sampling, a greater number) (denoted by pq) of
increments may be collected)from a consignmept. The
contribution of this a6tion to improvement |of the
precision of sampling is‘in proportion to\/n/n4.

3) Increase the-mass of increment. However, ingreasing
the mass more <than that required will not gffect a
significant improvement of the precision of sampling.

7 \EXAMPLE OF EXPERIMENT

The following example of experiment is based on periodic
systematic sampling by division-testing type |, and
conducted by a consumer of iron ores. The experimental
results are summarized in exhibits 1 to 3.

Exhibit 1 shows particulars of the experiment and analysis
results of iron determinations. Exhibit 2 shows the|records
of % Fe and the process of calculation of &y, 0p andl Gg.

Exhik!;!it 3 shows the control charts for mean and rgnge for
x,x,x,and Rq, Ry, Ra.

In order to avoid errors and omissions and for future
reference, it may be convenient to keep detailed reqords of
experiments in a standardized form such as used in the
example shown.

The numbers of cases where points of data are {ituated
ottside he—3-sigma—eontro HRH afe ecoraed in the
bottom space of exhibit 2, and the corresponding data in
the body of the exhibit are identified by asterisks (see 6.1).

The values of estimated standard deviation of analysis,
division and sampling of this example are as follows :

&n = 0,077 (% Fe)
6p = 0,11 (% Fe)
8s =0,23 (% Fe)

Standard deviation of analysis :
Standard deviation of division :
Standard deviation of sampling :

Of the three, 33 is the greatest, and the estimated precision
of sampling is 28g = 2x 0,23 = 0,46 % Fe. This value
satisfies the precision of sampling (8g) shown in table 4 of
SO 3081 or 1SO 3082.
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EXHIBIT 1 — Example of recording particulars of experiment

Per

REPORT ON CHECKING THE PRECISION OF SAMPLING

iod of experiment :

{Name of Company and Works]

Sit
Ch

b of experiment :
hracteristic measured :

Consignments investigated

Sol
Log

rce and type of ore :
ding point :

Transportation medium :

Nu

mber of consignments :

Mass of consignments :

Particula

Ma

No
Nu
Me

Preparati

Me
and

Ma
Tvl

s of sampling

bn of samples

Measurenpents of S Fe

Statistic

Mean
Minimum
Maximum

EstimateT precision of sampling (% Fe)

| Location identification|
Iron content in percent

Ship
20

Mean 9 920 tonnes; Minimum 7 000 tonnes; Maximum 13 000 tonnes

Kimum particle size of consignments : 110 mm
Type of increment : Unit mass of ore on belt conveyor; for its full cross-section over a certain length of| the flow
minal mass of increment : 25 kg
mber of increments from a consignment : 2 x 50 = 100

hod of taking increment : Stop beit conveyor at specified tonnage interval of ore discharge, and cgllect all ore with
a shovel on the belt at specified location to obtain a 25(Kg increment.

thod of constituting gross samples : Placealternately individual increments taken successively in coptainers A and B,
constitute gross samples A and B, each comprising 50 increments

s of gross samples : Mean 1 250 kg; Minimum 1 220 kg; Maximum 1 285 kg
e of dividing of gross samples : Division-testing type 1 (duplicate samples)

Experimental
results

61,10
59,90
63,02

Commercial Manifested at
determination loading point

3 —n0n77
Er—0,077
8, =0,11
0s =0,23
235 =0,46

Comments and remarks

Date :

Reported by : .

Ospm = 0,27

Bsom =2 Gspm = 0,54

[Name of supervisor of experiment]
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