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natlonal Slandard requires approval by at lesst 7524 of the member
bodies casting a vote,
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INTERNATIONAL STANDARD

180 7156:1991{E)

Refined nickel — Sampling

1 Scope

This International Standard specifies sampling pro-
coduras for up to 35 tonnas {metrlc tons) of refincd
nlekel of the same composition, size and shape and
manufactured under similar condltions of pro-
duction.

NOTE 1 These procedures are nat primarily intended
far routine ar production lat sampling. However, Lhay can,
in oortain ceses, be used for Jot transactione belwaen
purchasor and supdlor.

2 Normatilve references

The following slandards contain provislens which,
through refarence in this texi, constilule provisions
of this Internallong! Standard. At tha lime of publl-
catian, the editions indlcaled wore valid. All stan-
dards are sublecl to revislon, and parlies to
agreements based on nis [nlernational Slandard
are encautaged to investligate the possibility of ap-
plying the most recenl aditions of the standards In-
dicated below. Mambers of IEC and ISQ malntain
regislers of currenlly valld Imternaflonal Standarda.

|20 582831970, Refined nickef.

IS0 67221989, Micke! and nickel allays — Teins
and dafinftlona — Parf 2. Refinery products.

3 Presentatlon of the product

Refined nickel is usually delivared [n one af the fol-
lowingg forme:

— whole-sheet cathodes which weigh about 50 kg
for & thickness rmost offten belweenr 8 mm and
12 mmn

— drums containing melal pisces. The pleces may
be cut cathodes {gennarally squares wilth 25 mm,
B0 mm or 100 mm eddes), briguettes, pellets,
shot, granuies or powdor. The capacily of the
drurms is mosl often 50 kg, 250 kg or 1000 kg.
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4 Principle of sampling procedure

4.1 Symbhols

For the purposas of this International Standard, the
fallowlng symbols are used,

Ir The talal number of unlts of packaglng fn
a lot of 25 lonnes or legs, These unlts
may be whole-sheet cathodes or drums.

i The number of units which constitute the
primary sample. Thesa A unlts are lhe
primary [ncremeants.

" The number of fncrements taken from
each of the primary incremeants.

Nrn The number of sccondary fncrements
whirh canstitute lhe secondary sampie.

MOTE2 The |uslification of the number of privary and
sacondary hcrernents 13 given in annex A,

1.2 Sample selectlon

421 From the I unlls containod in fhe [ot, & unlts
are selecled to constitute tho primary samplo. The
selection of these units shall respect thu rules of
tandom zampling.

422 Fronn each of the & primary fmeremonts, »
secondary Increments are taken. The (M xn) sec-
ondary Incremants are combinad and conslitute the
sxcondary sample.

423 An adequate complementary lreatment to re-
duco the mass of the secondary sample resulls In
the linai [aboratory sample for chemlcal analysis,
Cathodes or briqueltes are machined lo obtaln a
final sample In the form of fine chips. Poligts, shot
or granules are either taken as they are or, whan
their particla slze analysis allows, machinad to ab-
taln chips. Powders are homngenized and redured
by riffling unlll the final samplo 1+ obtained.
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5 Sample preparation

3.1 The laboraiory sample shall bo prepared as
directed in the clauses dealing with varlous product
forms.

3.2 The laboratory sample shall be of sufficlon
mass for the chemical analysis planned. For fine
chips or powder. |t |8 rocommended o divide o
saimple of at least 200 g between two parlies and to
keep two portions In reserve in case of dispute, For
larger pieces, such as pollets, granules or shot, a
minimum magzs of bUD g is recommondad for each
party and for raserve,

3.3 Pracautlons in sample preparation

8.3.1 Given the high purity of cedaln fualities of
rickel, extramely strict precautions shall be taken in
arder nol ko contaminate the sample. Contamination
of 4 sample may ocour from tools, viensils and con-
taingra used fn lhe sampling operation. Care shall
therefore be faken [n thelr seleclion and use to
nliminate or minimize such contaminetion.

65.3.2 Contamination from cutting tools by elements
such as cobalt, chromivm, molbdenum. vanadium
and tungslen shall be avoided. All machining oper-
atlons shall be casried out without using fubricants.
Experlonce has shown thal high-speed slesl cutting
nols are hetler For nickel meial than tungsten
carbide tools,

5.4 Final preparatien of the laboratory sample

541 Any sample which has been through a me-
chanical preparation and, In particular, machining
o chips, will inevitahly be contaminated on tho
surface of the metal by, =t loast, the element iran. 1L
g azgantlal, therefore. that the chips or pieces are
eleanad by stching with acld before tke test sample
Iz taken for analysis. Unless othorwisae specified in
the international Standard lo be vsed for the ana-
iytical method, the laboralory shall be instructad 1o
clean tho test sample as direclod in 5.4.2.

542 Place the chips in a beaker and cover with o
fow milliltres of concenlrated hydrochloric aeid.
Heat at low temperslure and, as scon as disaciution
gtatls fevalution of a fow EBubbles), add a large
quanllty of distilled or demincralized watar to stop
lhis dissolution. Pour off the dilvted acid and wash
1hae chips several times wllh walar, by decantation
of tho water from the beaker, until acid-free. Wash
the chips with high-purity acettne and dry them in
a low-temperature aven. Taka the test sample to be
analysad from the clean chips and keep the re-
malnder for fufore analyses.
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8 Sampling of whole-sheef cathodes

6.1 Prlmary sampling

611 BPelermine the number of units {F of whole-
sheet cathodes in the lot and select, at random, N
Unhs {prmary Incremonts) using tabled as a guide.
The humbear of units in a lot of & glven mass and the
number of unils which constituta the primary samjtie
in tabie {4 are based on a unll raass of 50 kg,

61.2 Il the mass per cathode is signifcantly differ-
ent from 50 kg, the number of primary incremonts
N afrall b selected on the basizs of the mass of the
Iot, as gived fn column 1 of table 1, and lha number
N aof selected unlts as given in colutnn 3 of lable 1.

6.2 Hecondary sampling

€21 from each of the primary increments, 7 sec-
ondary increments as glven in column 4 of lable
shall e taken, Where values of n are coupled. e.g.
3and 2, or 2 and 4, theze are to be dizslvibulad ran-
domly among the & primary increments Io gl
(% »x 1) as given in calumn 8 of Lahlo 1,

6.2.2 The secondary Incremenls may be luken by
any one of the three fllowing methods.

a) Drilling 8 hole lhrough the cathode using a driil,
preforably with a diameler between 15 mm and
2amem. It is possible 1o oblain chips by appro.
Friale shaping of ihe drill, Strands of metal shall
b eart into small pieces.

bl Milling a hole using a cylindrical mitling cutter
with a diameter betweaen 15 mm and 25 mm o
produce chips direclly. It may be nocessary to
drill 4 gmall pllot hale. e.9. 2 mm 12 3 mm, when
using cortaln designs of cifter.

£} Punching oot a disc of aboul 153 mm 1o 25 mm
diametor and milling the disc fo produce chips.

6.2.3 Forthe positon of the secandary increment,
fve geometrical posllons are defined on a diagonal
el 8 whole-sheet calthode, Position 1 is taken at a
dizlance of 25 mm ko 30 mm from one carmer, Tho
distance from posltion 1 to the centre of the calhode
is then divided Into Aive equal intervals o delne
positlons 210 5. Thus posltion 5 |s a littke before the
triddla of the cathode. A lamplate may be uzed to
define the poslfions of the boles along the diagonal
of the calhode. The startivg cornar for the template
shall bo alternated for each ¢othoda to be sampled,
to avold Bias due to stading at the lop or bettom of
the cathode,




E24 Tor lols of greater than 3,75 tonnes (where

~ 1) the secondary Increment (rum the first cath-
ode shall be taken at poslfon 1, from the secondg at
pusition 2, «le., and hack lo position 1 for the slxth
cathods, When # iz grealst lhan 1, the {¥ x x) in-
crameals shall be distribtled among ihe ¥ cathodes
so Lhat posillons 1 to § are vsod nearly tha came
number of times.

625 Comhbine the chlps from the {(Nxm in-
cremants constituting the secondary sample and
mix thoroughly. The mass of the chips shall be at
least 200 g, Divide the sample by rifiling or by Irac-
tlonal shovelling to provide the required nimber of
jaboratory samples,

7 Sampling of drums contafning forms
requiring comminution or machining

Mickel forms such as calhode shapes, briqueltes,
shot ar large granules or pellets  require
comminublon or machining to oblatn chips or pleces
of a sultable size for the laboiraiory sampto,

7.1 Primary sampling

7.1.1 The number of unlts & in a lot is the numbar
of drums of given mass. Selact the nurber of drums
N 1o conslllute the primary sample as given in
table 1 for drums aof 50 kg, table2 for drums of
250 kg and table 3 for drums of 100 ky.

7.1.2 For drums of inermediale mass, the numbers
N and nshall be adjusted such that the lotal number
of sguondary increments (Nx# lg the constant
number glven in lablei to tabled for a given
fonhage. The number of unlls & shall be as high as
poasible as a function of tha numhet of units 7 in Ihe
lot, and 7 shall be as small as possible for a glven
value of (¥ x #) specified In fable 4 to table d.

Tha following example illustrales this poinl:

E lonne lot, by drums of 400 kg

£} = 13 drums

Frommtable 2 W= = 23 and §¥ = 20

put N cannot be greater than f

Therefore nis 2 or 1 and & = 13

le. n = 2 for 10 of the droms and 1 far 3 of the
drums. -

7.2 Secondary sampling

7.21 From each drum constluling the primary
sample, take a% random one or more pioces (sec-
ondary incremanlts) as given in lable to table 3,
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7.99 Machine the secondary Increments by miiling
er drilling and caotting, as indicated in §.2.2, lo nbtain
chips. Briguettes shall be machinad lrom the edge
& the cenlra such Lhat one hsll of each plece is
consumed In tho milling procoss. Large pallets or
shot may bo pressed belwsen platens for further
machining or cutting.

7.2.3 Combine Lhe chips from the (Nxwm) in-
crements constituting the secondary sample and
inix thoroughly. Tho mass of the chipa shall ba at
least 200 g, Divide the sample by riMing or by frac-
tlonal shavelling to provide the required number ol
laboratory samplas.

HOTE 3 For pellat ar shot, it may be necessary Lo In-
crease tha value of # 1o obtain sulficlent rmaterlal far the
laboratory sarmples.

8 Sampling of drums contalning forms not
requlring comminutlen or machining

Wickel forms auch as powder, Rne shat and pranules
and smal! peliets can be samptad direcily and do nof
need [urther preparation such as comminubion,

B.1 Primary sampling

814 S8Belect the number of unite (primary in-
crements} o constitule the primary sample as dl-
rectad in 7.9.1.

8.2 Secondary sampling

821 ©Onhe secohdary incroment of at least 500 g
shalt be taken from each drum consilluling the prl-
mary sample. The masses of each of these secont-
ary incrementis shall be approximalely eguak. For
products which arc known lo be homogenecus, ma-
terjal may be scooped frem the lop of the drum,
Dtherwise, secendary increments shall be obtainod
by fractional shovelling ot by riftling the whole driem,

B.2,2 SBecondary Increments of nickel powder
producead by chemical methods shall be ablained by
successive rffling of 1he entirg contenis of each
drum through 1:1 splitters untll a mass of ahout
500 ¢ is oblained from eash of the primary In-
crrments.

A2 Comblne lhe (¥ xna) sevondary increments
consltuting the secandary sample and homogenize,
Roduce the bulk of the sample by consecutive riffling
through 1:1 spiltters to obtaln the reqguired number
ol Inhoratory samples.
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b} any operatlon not included in this Inlernalional

% Sampling report
Standard or which |€ regarded az optlonal;
Fhe zampling report shall includa tte followlng par-
ticulars: c) any unusual fealwres noled during sampling or
any devlations made from the sampling pro-
cedure.

a) reference to the appropriate clauses of this In-
terhational Standard;
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Table 1 — Sample selectlon from units af 50 kg

ISO 7156:1991(E}

Masa of lot Total number of unlis In Tot N1 PEL Moen 8
B bt
G060 1 1 5 5
Q0,100 2 2 3 5]
01&Q i 3 3 and 2 T
0,200 4 4 2 B
(3,250 5 5 2 and t A
0,200 1o 0 400 dmof ] 2 andd i |
0,450 to 0,580 % to 11 T 2 and 1 1
0,60 to 0,700 12 ta 14 | 2 and i 1"
[, 750 to 0,850 15 o 17 B 2 aned 1 11
(3,900 w2 1,050 18 e 21 10 2 and 1 12
1,100 ta {1,300 22 o 26 11 2 and 1 13
1,350 ta {500 27 1 30 12 2 and 1 14
1,630 to 1,750 M35 12 2 and 1 13
1,800 to 2,050 25 oAl 14 2 and 1 16
2,100 to 2,350 42 to 47 15 2 and 1 14
2,400 o 2,850 47 to 53 14 2 and 1 17
2 700 to 3,000 54 to G0 iT £ anck 1 18
3,060 1o 3,350 g1 to 87 18 2 ang 1 19
3,400 3,750 6B to T8 19 2 and 1 20
3800 to 4150 76 to A3 20 1 20
4,200 to 4 550 4 o 21 1 21
4 400 ta 4,550 a2 o B8 22 1 22
G000 to 5,450 100 1o 108 23 1 L]
£,500 to 5400 110 to 1158 24 1 24
5,850 to @400 119 to 128 25 13 25
d,450 ta & 800 129 1o 138 28 1 26
8,950 ta 7 450 139 to 149 ) i ar
7,600 to 8,004 160 to 160 Pt 1 28
3,050 bn 5,550 161 10 171 20 1 29
8,800 Lz A150 172 to 187 a0 1 a0
9,200 to B, 7RO 1&4 to 185 a1 1 N
9,800 to 10,400 196 to 208 32 1 a2
10,450 1o 10,950 209 o 221 33 1 33
11,000 to 11,750 232 1o 2306 14 1 34
11,800 to 12 400 235 1o 243 15 1 38
12,450 to 13,150 249 to 263 35 1 36
13,200 o 13,850 364 1o 27V ar f 3
13,500 to 14,600 278 to 202 R i 1]
14,850 to 15,400 293 to 300 19 1 btz
15,450 to 16,150 309 to 323 40 1 iy
1@ 200 to 17,000 324 1o 340 41 1 41
17,050 to 17,6400 341 to 156 42 1 42
17,850 to 18 50 A57 to 373 43 1 43
18,700 to 18,650 374 o 391 44 1 44
189,600 to 20,400 392 1o A08 45 1 45
20,450 to 21,350 ANg to 427 4 1 46
24 A00 o 22,250 424 to 440 47 i 4¢
22,200 to 23,2010 445 to 454 44 1 AR
23.250 to 24,15 435 to 433 49 1 ]
24 200 16 25,000 484 to 50O & 1 &

1] Mis the numbar of unils gampled (prirnary incremonts).
2y is the minimum number of secondary crements from cach of the N sampled units.

3} The pairs of values for o te:g. 2 and 2) shafl be distributed randomly aver the & sampled unlls so as to wbtain the
number (¥ % A) of secandary increments indicated.
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Table 2 — Sampla sefecticn from unlls of 250 kg

MT:inﬂ;;m Tatal mumizer of ynits In fot M i MNund 1
0,280 1 1 9 ]
0,500 i 2 ] 10
0,750 3 a 4 and 3 A
1,000 4 4 3 12
1,260 5 5 dand 2 12
1,500 ] (] Yand 2 13
1,750 7 ¥ 2 14
2,000 £ ] 2 mnd 1 15
2,250 9 g 2and i 18
2,500 10 10 ?and 1 18
2,730 1 1 2 and 1 17
3,000 12 12 2and i 18
3250 13 13 2 and { 19
2,600 14 14 2 and 1 fa
3,750 15 15 2 and 1 20
4,000 16 18 2 and 1 21
4250 ir 17 2 and 1 a2
4 500 18 18 2 and 1 22
4,750 18 18 2 and 1 21
5,000 20 20 2 and1 23
5,250 21 21 2and i 2
5,500 22 a2z 2 ond 1 24
5750 23 23 2 and 1 25
G000 24 2d 2 and 1 2h
6,250 25 25 2 and 1 28

6,500 to 3,750 28 o 27 24 2and 1 a7
F.O00 Lo 7,250 8o 29 r 1 a7
7.500 to 7,750 30 to 31 28 I 28
4,000 ter §,280 23 (o33 259 1 25
8,500 (o 8,000 3 o 36 a0 ! 20
B,250 to 3,500 37 ta 38 k) 1 ar
4,750 o 10,250 2 tor 41 a3 1 32
163,500 to 10,750 42 1o 43 a3 1 33
1,000 to 11,500 44 to 4G . 324 1 34
11,7687 to 12,250 47 b 4D is 1 35
12,500 to 12 750 &0 o 51 35 1 36
13,000 ter 13,500 52 to 54 ar 1 a7
13,750 ta 14 250 53 to 37 a8 1 J8
14,500 ta 16,000 3B to 60 L i B!
15,250 o 15,750 51 ta 62 40 1 a0
16,000 e 18,750 B4 ta AT 41 1 A
17,000 to 17,500 B8 to 7O 42 1 42
17,750 to 18,250 71 to 73 43 i 43
18,500 10 19,250 4177 44 1 44
18,500 1o 20,000 7B o 89 45 i a5
20,250 to 21,000 81 lo 84 45 T 46
21,250 tn 22,000 a5 o 48 47 1 47
22,250 to 22 750 &9 o 81 41 1 48
23,000 1o 23,750 &2 1o 25 42 1 a6
24,000 to 25,000 86 to 100 50 1 a0
13 N is tha numbar of unite samplad (primary incroments].
2} s the minimam fumber of secondary incroments feom sach of the N samplad urils,
3t The paire of values far # (e.g. 2 and 1) shall ba distributed randomly ovar the ¥ sampled units so as to obtain tha
nurmbar (3 » 7] of gecondary incromants indicatad,
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Tahle 2 -. Sample selecfion from unlts of 1000 kg

IS¢ T156:1891(E)

Masz of 1ot

& Total numtyer of unlts In [ut i 11 al Nuah
nes3

1,00 1 1 12 12
9,00 2 2 8 ancl ¥ 15
3,00 k] 3 G 18
4,00 4 4 i 20
&, 0o g L] 5 ani 4 23
G 00 G a 4 and 4 25
7,00 [ 7 4 and 3 27
B, 00 b B 4 and 3 24
8,00 2 B 4 and 3 a1
10,00 i 10 4 and 3 33
11,00 il 1 4 and 3 34
12,00 12 12 3and?2 K1
14,00 13 13 3 and 2 Iy
14,00 14 14 3and?2 8
16,00 1= 15 dand? 40
16,00 LLi 16 3 and 2 44
17,00 17 17 Jand 2 42
16,00 18 14 Jand 2 41
18,00 18 1% % and 2 44
26 .00 a0 20 Jand? a5
21 00 21 21 3 and 2 45
2200 a2 27 3and2 47
23,00 23 23 3ond 2 48
24,00 24 24 3 and 2 45
25,00 25 25 2 a0

11 N is the nurnbar of upits sampled {primary incremenls),

2} ais the minlmum number of secondary incraments from oach of thae W rampled unlts.

2 The pairs of values for # (e.9. 3 and 2 shall be distribuled randomly over the ¥ sampled unlts so a6 fo obigin lhe

nlember (N #) of sacondary Inerermants indicalad, '
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Annex A
{informative)

Justlfication of the number of primary and secondary Increments selected

Al General

This annex glves 1ke statistical justification for the
numtbser of pritracy and secondary Increments to be
taken from a 1ot to produce a representallve sample
while minimizfng the sampling uncertainty and eort
raquirad,

A2 Princlpla

The basic reasoning was developed for the case of
the highest tohnages per lot (25 tonnest and using
lfig zame hasis for wholg-shoeot cathodeos 2s for
drums. The first two oblaclives arg

— to select the values of the number (&) of primary
Increments and the number () of secondary In-
crements 1o oblain the lowest possible uncer-
tainty of sampling for a constant number (& « #)
of increments:

— Iz gefect the valuo of (& =< to oblain a given
lerwal of uncetainty for sampling.

The canclusicns a*e then axtrapolated fowards the
lowest tonnages, Le. a situatlon In which 1o number
af unite (whole-shaat cathodes or drams) is small.

A.3 Mathematical modef for high
tonnagea

A31 Symbals

In addition fo the symbols defined in 4.1 (17, &,z anrd
Mo« 1), tho fllowing symbols are used:

[ withtin-lot variance (hehyeen primary in-
crements) for a particular impurity,

| within-unit varianco [hetween secondary
increments issued from one primary in-
crament} for the same Impuorlty;

Va variance aftributable to the selection of
samples.

A.3.2 Baslc equation

[f It fs asgumed that the physical treatment applied
to the (& x &) increments taken inlroduces a neghi-
giblo uncertainty as regards F,, it can be said that
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I, is the uncertainty of the whole sampling pro-
el e,

Thasn pararmaters are related by the eguation
Vi Vs

iy L v - (A)

Pulllng
5= J'V_., Ry = ,.‘."'ilf_:. and ¢, = JV_

a
{where 7 is the correzsponding =landard doviation) In
eguallon (A1) gives

£y == \f"f[ _,-1? (sZ+ 221 ]]

The numerlcal values of 1 and 5, can vary aver 3
very wide ranga, depanding an the lmpurlly tan-
sidered and the concentratior of {hizs impurily.
Moreover, for a glven value of 5, the value of 55 can
vary significantly depending on the methods usad o
rmanufactura the metal and to paciape the [ofs.

A

Generally, it |a assumed thal 79 has a high probakbil-
My of lving belween the fimits £ and £ {3,

Some numetlcal walues of s, calculaled wsing
equation (A2, are glven by way of example in
table A '

A4 Value to adopt for »

The numerical values in table A1 demaonslrale thal,
in all cases, for a glven value of ¥ xna Mxed in-
crements, the minlmum value of g, 1= ollalned hy
taking 1 = { and, conscquently, M as high as poss-
ible,

Example:
Cansider lhe case In which 5, = 5 = 10 g/t and
Nwan=hD

IFA = 2 and # = 25 then s, = 7.2

Iry = 80 and g = 1, then s, — 2,0

A5 Value to adopt for ¥

Having selected & valee for & il is necessary to de-

termine which value to adopt for & so that 5, =
A/ Ve does not exceed a chosen limit.




So that lhe number N ol primary Increments does
not decraase too rapidly as the number of unlts do-
creases, It is usual in sampling to vsc the followling
ralationahip:

N=rJIT

where k is a coofllicien! which permits the value of
s, to be fixed al the chosen level.

(A3

Moreover, it is preforable For & to dapand only on
Ihe tonnape of the lof and not en the number [f of
uniks. Consequently, |i |s necessaty to Iaclude, on
the rlght-hand side of aguallon (A3, B second coef-
ficiant, the value of which depends cn the mass of
the unils In the lot,

Thus
N=kal (A
whoto

a = 1 for unlte of 57 kg,
a = 2,25 for unita of 250 kg;
@ = 4,5 for unita of 1000 kg.

Tha value of & therefore depends on the tonnage
and the coaffickent ! cotresponding to the level
chosen far 5, fn practice, the value of & selected is
2,25, which resultz In & = 50 for a 23 lonng 1ot

HOTE 4 [t is the comblnation of & = 2,25 and 2 = 1 or
g = 223 or 2 = 4,5 which &llows a rvound number (50 to
he chosan for & for 8 @5 tonna lol,

If the nickel is packaged In 1 fonne drums, U = 25
for & #5 tonne ok thus & cannot be groatar than 25,
The value selectnd for = is therefora ?, 8o That
Mo a = 50, Evory drum In the lot shall be emptled
and the conlents sampled randomly at a minimum
of two diffgrgnl polnks.

A6 Lower tonnages

When cangidering the tofal number (N #) of in-
crements, it can be seen that, for a very low
tonnage, Ee. & small number of unlts, using
equation {A.4) whon n = 1 ghves a vary low lotal
humber of primary Increments, becalse & cannol
be greatar than {F This is all the mors lrue as the
mass par unlt is higher. In tho case of a 1tonne
drum, the pracedure descrbed would glve only one
e, whereas the same mass In 50 kg drums weould
glve N = 10, i.e. not less Lhan 10 Hema, one for each
of the drams selected.
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Thus, In praclive, as the tonnage decreases, the
rumber (% % of incremaonls |8 progressively in-
creasad In accordance with the two conditlons x =
1 and N = kaJU.

Examples:

For a lot of 1 tonne, N » a 05 takan as 12, This is tria
whathar the mass of tha drums 15 50 kg, 250 kg or
1000 kg.

For a ot consleling of a single drum of 250 kg, N Is
taken as 4 and » as 9 (N x 1 = 9}, for a lot consisting
of § drume of 50 kg, N is taken as 5 and (A2 n)
as 9.

For a ot consisting of 2 sinale drum of 50 kg, & is
laken g% 1 and »# as §.

Faor each tonnaga {or number of drums], lable 1, ta-
ble? and tahle 3 glve the appropriale values of A
and » When n [s a combination of two values, the
aperalor selects randomly from Lhe sedes of N
sampled drums.

It 1& nocessary o select a value of 7 greater than 1

— whan the lot weighs loss than 3,4 lohhes and
vonsists of 50 kg units {Le. IJ = 76);

when the lot weighs lezs than 7 tonnes and con-
sists of 250 kg units flo. O = 20);

It any lot consisting of 1 tenne units.

A.7 Whola-sheet cathodes

In a lot of whole-sheot calhodes, the mass of aach
cathode iz very oflan close to 50 ki and Is always
lezs than 100 kg, The figures in tabled, calculated
o 50 kg drums, are Iherefore alse usoed Jor whole-
sheet cathodos,

I lhe case of whale-sheat nalhodes, it is parlenlarly
impeHant lo bear in mind thal certain impurttles can
ba present at a conceniration a littfe higher near the
adgn of the cathode than at the cenre. Apy dls-
crepancy remains, however, within limits which are
parfectly compatible with the level belng afmed at
fexr 5, provided that

— the five pectmelrical positions speclfled in 8,21
of the progadure are respected,;

— the (N »#} Increments are taken al random to
give a balanced distribution botwean these five

positlons.
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Table AT — Examplas of numerical valies of 5,

5y [Bft) T00 100 10 1D 1 1

sg [gt) 100 33 10 33 1 0,33
N n MNowon * A g T T e
2 1 2 N 74 (1A 74 1.0 0,74
2 3 B a2 ¥ 42 1.2 082 niz
2 g 18 76 71 7.5 7.1 0,75 0.7
2 25 =0 ¥d 71 F2 (A 0,7 0.71
10 1 i0 45 33 4.8 32 0,45 0,33
10 1 an a7 32 3,7 32 nar 012
10 2 ao 33 32 33 32 0,33 0,32
10 25 250 a2 3z 32 32 0z 0,32
an T an 28 19 26 e 0.26 0,18
a0 3 an 21 18 2.1 14 021 018
30 k| 270 19 it 1.9 T.8 019 018
30 i T50 18 18 1.4 14 019 012
50 1 Ll 20 16 2.0 1.6 0.20 015
=1E 3 150 16 14 1.6 1.4 016 0,14
50 ] 450 15 14 1,6 1.4 01% 0,14
&0 25 1250 t4 14 1.4 1,4 014 14

10
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Annex B
{informative)

Technical conditions for drllling and milling

B1 General

The mast common procedures far the preparation
of nlcket samples are milling and drllilng. The hard-
ness of nlckel melal may vary conslderably, de-
nending  malnly on  the conditions of lhe
melallurgical process of productfon. |f the melal is
not very hard, there is usually no problem in ma-
chining withoul cantaminaling the chips, Somellmes,
however, the metal iz very hard and very sirict
precautions must be taken to avald an unacceplable
level of contardnatlon, padiculady with very pure
nickel with its very low levels of impurities,

B.? Reference

S0 42571980, Ton! sleels,

B.3 Selection of cutting tools

Experlence shows thal lungston carbide teols arg
not very suitable for machining nickel, as the metal
gllcks to the cultihg tonl =o that aitrilon is high
High-speed steeal tonls are recommanded. Table B.1
ghves the specification from 180 4957 for some such
toul steals. The high carbon, chromlum and cobakt
contenls ensure lool hardness; lhe molybdenim
pravents the chips frotn slicking to tho loeds. It is
useful to hava a vety hlgh cobalt contenl, Grade 5-11
appears to bo the imost suitable; grads §-42 is also
siltable. )

B.4 WMachining paramatars

B8.41 Al machining operations must be carried out
wilhorl the use of lubricants or cooling cils, to avald
contamination, Vibration between the culllng tool
and the meta! being machined should ke avolded
as much as possible. The drllls or milling cullers
should be very short, wllh a diameler befween
15 mm and 25 mm, I should be posslble to mount
the tool on the spindle of the machine using 3 sul-
ficienlly solld intermediate, for axample 180 taper
SA40 or BATD,
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B.4,2 The machining conditions should be such
that thera |s vary little heat generated so that the
sample does not become hot, The feed pet tooth
ehould not 4] below a minimum value durlng sither
drillingt ar milling so that worlk hardening of the ma-
terial is avelded, The following parametars should
be consldered to achieve a good compromlse;

Unliz of
measura-
ment
N = speed of retalion of tood rfmin
B = dlameter of drlll or milling cut-
tey mim
4 = nimhar of teath
F, = linear culting spect mfin
K, = rate ol longhtudinal feed or
crogs fead {milling) ur of verti-
cal leed {drilllng) (aaliatital Iy
a = foad per tooth mm/min

The relallonships bolween these paramelers are
exprassnd hy the followlng eguations:

_ wN
V= 1000
- Vz

T N

where each parameler is measurod [n the units
ghvan above,

B.4.3 Good machining condllinns are obtalned by
sclocting appropriate valuos for V) and then adjusl-
Ing & and ¥V, accordingly on each machine, Exam-
plas  of recommonded conditions aro given in
tahle B.2. To achicve lhese conditions In practice,
machining should be done within the followng [imits
{the values arc depandent on the dlameter of the
machining lool):

N = 40 rimin to 140 rfmin when drllling,

N = 100 #'min to 40 r/min when milling,

V, = 4 mmfmin to 20 mm/min when milling or
drilling.

For machining low-hardness metals, the maximum
vallies ghven Intable B 2 may be increased.

1
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Table B.1 — Compositlon of high-speed tool steels

Grade 21 510 £ 512
Dregignatfon HS 12-1-5.5 HS 10-4-3-10 HE 2-9-1-8 H& 7-8-2-5
C % 1,45 1o 160 12010 1,35 1,06 to 1,20 1,05 to 1,20
Co % 4,70 1o 5.20 950 e 10,56 0 tor 35D 4,70 to 5,20
Cr % 3,50 to 4,50 3,50 to 4,50 3,50 to 4,50 2,50 to 4,50
Mo %% 0.70 to 1,00 3.20 10 3,20 40010 10,0 3,50 1o 4,20
Vo 4,75 to 555 304 to 3,50 .80 to 1 40 170 to 220
W 11,5 to 15,0 £ 006 to 10,0 1,70 to 1,50 B0 1 7 40
HRCH T a6 66 86
1) Minlmum Rockwel hardness aftar tamparing, B0 HRC is equivalent to approximately 200 Vickers.

Table B.2 — Examples of recommended conditlons

Linear cuttlng spead

Feed pet tooth

Type of drill or cutter Maxlmurm Darlrahle M aximum Da=lrabls hinirnL r
¥ ¥ A i a
mmin m/min mrnfloolh mmi/taoth mm/toath
High-specd stacl drill G 3-4 008 005 0.3
High-gpeed steel chip-braaking milling cullar B 3-4 0,05 0,03 0.01
High-spaad sleal #nd ming cuflar L -5 0.08 0,05 0.0z

12
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UDC 669.24:620.11
De=criptors: nfckel, asamplng, tRat =oecimens, specimen preparatlon.
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