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Annex A

Recommended marking system to indicate coating mass combination

for differentially coated tinplate

The marking system consists of parallel straight lines about 1 mm wide, the distance between the lines indicating the coating masses.

The spacings shqwn in table 8 shauld he 11sed

NOTE — Differentla

10

Table 6 — Spacings used

125 375

Code Line spacing. mm
D5,6/2,8 12,5
D8,4/2,8 25
D8,4/5,6 25 alternating with 12,5
D11,2/2,8 375
D11,2/5,6 37,5 alternating with 12,5
Dimensions in millimetres
I Sy I 'A\r" \I//ﬁ&‘\ﬁ'—/_—/—\

12,5

Figure 4 — Marking system for electrolytic tinplate
differentially coated (Example of marking for D11,2/5,6)

spacings.
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Annex B

Rockwell HR 30T and HR 15T test

The indentation hardness shall be measured on a Rockwell
superficial hardness testing machine employing 30T or 15T
scales (see ISO/R 1024), as appropriate. The machine shall be
provided with an anvil having a diamond centre spot and in the

until the indicator on the dial shows that the minor load is ap-
plied. Then turn the adjustable rim of the dial until the pointer
reads zero and apply the major load by operating the handle.
The rate of loading is controlled by a dash-pot incorporated in

case of tlL\plate tests shall always be carried out on de-tinned

the machine. As soon as the loading is complpte, remove the
specimenks. Avoid testing near the edges of the specimen major load by pulling the handie forward and repd the Rockwell
because ¢f a possible cantilever effect. hardness number directly on the appropriate sgale.
To carry gut the test, place the specimen on the anvil and bring If on relatively thin material the HR 15T scale ig used (see 9.4),
it into contact with the ball indenter by turning the hand wheel convert the values to HR 30T values using table 7.
Table 7 — Hardness conversion values
HR 15T value Equivalent HR"30T value
90,0 760
89,5 75,5
89,0 74,5
88,5 74,0
88,0 73,0
87,5 72,0
87,0 71,0
86,5 70,0
86,0 69,0
85,5 68,0
85,0 67,0
84,5 66,0
84,0 65,0
83,5 63,5
83,0 62,5
825 61,5
82,0 60,5
81,5 59,5
81,0 58,5
80,5 57,0
80,0 56,0
79,5 55,0
79,0 54,0
78,5 53,0
78.0 51,5
775 51,0
77,0 495
76,5 49,0
76,0 47,5
75,5 47,0
75,0 45,5
74,5 45,0
74,0 435
73,5 43,0
73,0 41,5

1
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Annex C

Volumetric method for determining tin coating mass (iodometric method)

C.1

Principle

Dissolution in hydrochioric acid of the tin coating ; reduction of

the tin in an alW
aluminium. Determination of the tin in the reduced state by

titration with st|

The effective r
50 g/m? and th

hndard potassium iodate solution.

bnge of the method is from 2,5 g/m?2 up to
b reproducibility is + 0,1 g/m2.

C.2 Reagents

All reagents sh

Bl be of recognized analytical grade or higher

purity and distilled water shall be used throughout. Solutions

shall be freshly

Reagents C.2.3
boiled distilled
from dissolved

C.2.1 Hydro

Dilute 750 ml g
with water.

C.2.2

Dissolve 100 g
100 ml of hyd
1 000 ml with w

C.2.3 Potassium

(Solution 1).
For use with el

Dissolve 1,783 §

prepared and, where necessary, filtered.
C.2.4 and C.2.5 shall be prepared with freshly

vater, to ensure that the solutions are as free
bxygen as practicable.

chiloric acid, 75 % (V/ V) solution.

f hydrochloric acid (¢ 1,16 g/ml) to 1 000 m|

lron(il}) chloride, 100 g/! solution.

f hydrated iron(lll} chloride in water containing
rochloric acid (g 1,16 g/ml) )and dilute to
jater.

iodate, 0,05"mol/l standard solution

bctrolytic tinplate, equally coated.

g of petassium iodate (previously dried to con-

stant mass at

Dissolve 0,891 8 g of potassium iodate (previously dried toc con-
stant mass at 180 °C} and 10 g of potassium iodide in water

containing 0,5 g of sodium hydroxide and dilute to

1 ml of this standard solution is equivalent 100,001
Sn.

C.2.5 Potassium standard

(Solution 3).

iodate, 0,10 mol/l

For use with hot-dipped tinplate}

Dissolve 3,567 G g of potassium iodate {previously drig
stant mass at 180 °C) and 37,5 g of potassium iodid
containing 0,5 g of\sodium hydroxide and dilute toj
with water.

1 ml of this.standard solution is equivalent to 0,004
Sn.

C.2:6 Starch solution

Make a suspension of 1 g of soluble starch in 10 m
and add to 100 ml of boiling water. Boil for 2 or 3 min

C.2.7 Ethyl ether, technical grade (o 0,72 g/ml}.

C.2.8 Platinum wire
A length of approximately 750 mm of 0,6 mm

platinum wire shall be formed into a flat spiral of two
approximately 125 mm diameter (see figure 6).

C.2.9 Aluminium metal, 99,99 % purity (tin-free
0,25 mm thickness.

C.2.10 Carbon dioxide {oxygen-free).

1000 ml

484 g of

solution

ed to con-
b in water
1000 ml

935 g of

of water
and cool.

diameter
turns and

), as foil,

180 °C) and 19 g of potassium iodide in water
containing 0,5 i i i i ir-drvi

water.

1 ml of this standard solution is equivalent to 0,002 967 g

of Sn.

C.2.4 Potassium iodate, 0,025 mol/l standard solution

(Solution 2).

For use with electrolytic tinplate, differentially coated.

12

C.3 Apparatus

A suitable assembly for carrying out the reduction of tin con-
sists of a 50 ml wide-neck conical flask marked at a volume of
200 mil. The flask is fitted with a rubber bung containing a bent

gas inlet tube, a small Liebig-type condenser and
sealed tube for burette entry at the titration stage (see

a rubber-
figure b).
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Figure 5 — Assembly for the reduction of tin

Dimensions in millimetres

200

Shallow dish

125

Platinum wire Tinplate specimen

Figure 6 — Arrangement of specimens for dissolution
of tin

13
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C.4 Procedure

C.4.1 Electrolytic tinplate, equally coated

Degrease with the ether (C.2.7) the specimens from sheets
taken in accordance with 8.1. Place the spiral of platinum wire
(C.2.8) centrally in a shallow dish (see figure 6). Place six of the
discs in a circle on the platinum wire and carefully pour 150 ml
of the hydrochloric acid solution (C.2.1) into the dish. As soon
as the coating is completely dissolved from both surfaces, leav-

and dilute to the mark with water. Continue the reduction and
titration as in C.4.1 but using the potassium iodate Solution 2
(C.2.4) as titrant.

Remove the lacquer from the specimens used above by swab-
bing with cotton wool soaked in acetone. Place six of the discs
with the unstripped surface uppermost in a circle on the
platinum wire and continue as above.

C.4.3 Hot-dipped tinplate

ing the steel s e note), transfer the acid
quantitatively td a 1 000 ml one-mark volumetric flask. Wash
twice with 25 mi of water, transferring the washings to the
flask. Repeat thie whole procedure with successive lots of six
discs, combining the acid and washings in the same volumetric
flask, finally dildting to the mark with distilled water.

Transfer a 100 ml aliquot portion of the solution to the 500 ml
wide-neck conital flask, add 75 m! of the hydrochloric acid
solution (C.2.1)} 10 ml of the iron(lll) chloride solution {C.2.2)
and dilute to the mark with water. Add 2 g of the aluminium
metal foil (C.2.B). Insert the rubber bung fitted with a small
Liebig condenser, a carbon dioxide entry tube and a rubber-
sealed burette entry tube (see figure 6}. Connect the apparatus
to the approprigte supply points and pass the carbon dioxide
gas (C.2.10) for|5 min to dispiace the air within the flask. Heat
carefully to boiling, avoiding vigorous evolution of hydrogen.
Continue boiling for 5 min to 10 min after solution of the
aluminium metgl. Cool quickly to less than 20 °C, maintaining
an adequate supply of carbon dioxide.

Remove the byrette entry tube seal, add 5 mi of the starch

solution (C.2.6] and titrate with the potassium iodate Solu-
tion 1 (C.2.3) t¢ a permanent blue colour.

C.4.2 Electiolytic tinplate, differentially coated

Degrease with |the ether (C.2.7) the specimens)from sheets
taken in accordance with 8.1 and coat the sutfaces carrying the
greater tin masp with the cellulose lacquéen (C.2.11). Allow to
dry for 15 min, ppply a second coat of {aequer and allow to dry
for 1 h. Place the spiral of platinum~wire (C.2.8) centrally in a
shallow dish (sde figure 6). Place&ix of the discs in a circle with
the unlacqueredl surfaces in contdact with the platinum wire.
Carefully pour 150 ml of the hydrochloric acid solution (C.2.1)
into the dish. As soon as'the coating is completely dissolved
from the unlacquered-surfaces, leaving the steel surfaces ex-
posed (see notq), transfer the acid quantitatively to a 1 000 ml
one-mark volumetric flask. Wash twice with 25 ml of water,

Degrease with the ether (C.2.7) the specimens from sheets
taken in accordance with 8.1. Place the spiral pf platihum wire
(C.2.8) centrally in a shallow dish (see figure 6), Place|six of the

titatively to a 1 000 ml one-mark,volumetric flask. Wash twice
with 25 ml of water, transferring the washings to the flask.
Repeat the whole procedure with successive lots of [six discs,
combining the acid andWashings in the same volumetric flask,
finally diluting to thésmark with water.

Transfer a 100 m| aliquot portion of the solution to|a 500 ml
wide-neck, conical flask, add 55 ml of hydrochlpric acid
{0 1,16 g/ml}, 10 ml of the iron(lll} chloride solutign (C.2.2)
a.id diluté’to the mark with water. Continue the redugtion and
titration as in C.4.1 but using the potassium iodate $olution 3
(G.2'5) as titrant.

NOTES

1 The time required for complete dissolution depends on the coating
mass. It may vary from about 3 min for E2,8/2,8 coating to about
15 min for H17/17 coating.

2 Care is necessary when adding the aluminium foil, to avoid violent
reaction ; it is recommended that the foil be cut into sm4dll sections
beforehand.

C.5 Expression of results

The average tin coating mass expressed in grams per square
metre as in tables 1, 2 and 4, is given by the formula

V x ¢ x 5935 x 105
A

transferring the washings to the flask. Repeat the whole pro-
cedure with successive lots of six discs, combining the acid and
washings in the same volumetric flask, finally diluting to the
mark with water. Dry the discs and retain for subsequent deter-
mination of the coating on the lacquered faces.

Transfer a 100 ml aliquot portion of the solution to the 500 ml

wide-neck conical flask, add 75 ml of the hydrochloric acid
solution {C.2.1), 10 ml of the iron{lll) chloride solution {C.2.2)

14
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V' is the volume, in millilitres, of the potassium iodate solu-
tion;

¢ is the concentration, in moles per litre, of the potassium
iodate solution ;

A is the total specimen area, in square millimetres
(see 8.1).
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