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Vitreous and porcelain enamels — Enamelled cooking utensils —

Detern

1 Scope

This Inter
the beha
sudden ¢

nination of resistance to thermal shock

national Standard specifies a method of determining;\by successive thermal
iour of vitreous and porcelain enamelled cooking:utensils and similar article
hanges of temperature (resistance to thermal shock).

2 Definitions

For the p

2.1 thern
heated te

Irposes of this International Standard, the following definitions apply.

5t specimen and ending whef_the thermal shock temperature for the subseq

thermal shock test has been reached.

2.2 thern

nal shock temperature: Temperature to which the test specimen is heated be

chilled with cold water.

2.3 thern
temperat
heating.

2.4 damas

hal shock resistance: Difference between the thermal shock temperature and

ge“Chipping or tension cracks in the enamel visible at a distance of 250 mm

sight or n

hade visible by using coloured penetrating fluids.

shock tests,
5 under

hal shock test: Series of operatiohs commencing with the pouring of cold walter into the

ent

fore being

the water

ire at which(the test specimen shows the first damage on chilling or during qubsequent

by normal

3 Principle

A series of single thermal shock tests is conducted with a temperature increase of 20 °C between
each thermal shock obtained by heating the test specimen from the outside and then chilling it
inside with water at 20 °C.

For the first test, the thermal shock temperature amounts to 200 °C. The test ends when the first

visible da

mage occurs.
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4 Apparatus

4.1 Electric hot-plate, capable of being continously temperature controlled, and of diameter and
maximum output as given in table 1.

Table 1 - Hot-plates to be used to heat specimens

Internal diameter Hot-plate
of specimen
Diameter Maximum output
aataal aataal W
Up to 180 145 1000 + 100
Over 180 gnd up to 220 180 1500 + 150
Over 220 220 2 000 + 200

For testing gpecimens with an uneven base, the hot-plate shall be surmounted by a ringf|filled
with copper grit of grain size 0,700 mm to 0,125 mm.

4.2 Temperature measuring device, quickly indicating, accurate’ to 2 °C.
4.3 Thermgmeter for measuring the temperature of the water.

4.4 Chamols leather, paper towel or laboratory tissue.

4.5 Water receptacle.

4.6 Stop-watch.

5 Test spegimens and sampling
5.1 Use thg utensils to be tested as test specimens without any modification.

5.2 The test specimens-shall be representative of the entire consignment. The sampling|plan
shall be agneed upontbetween the interested parties.

5.3 At leasflthree-test specimens shall be tested.

6 Procedure
6.1 General specifications

NOTE — Annex A outlines the reasons underlying the selection of the test conditions
specified in this International Standard.

For each thermal shock test, fill the test specimens with water at a temperature of 20 °C = 1 °C, to
a depth of 30 mm if possible. If it is not possible to fill the specimens to a depth of 30 mm, report
the actual depth in the test report. Ensure that more water is available at 20 °C + 1 °C (see 6.2.1).
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Heat the test specimens using the preheated electric hot-plate (4.1), operated at its maximum
output. Ensure that the maximum output is such that the test temperature is achieved no earlier
than 5 min after commencement of heating.

Measure the temperature inside at the base of the test specimen at a distance of a quarter of the

internal d

iameter from the side of the test specimen.

6.2 First thermal shock test

6.2.1 When a temperature of 200 °C + 5 °C (the thermal shock temperature) is reached, fill the

test speci
remove t
20°C + 1
test speci
with the ¢
damage |

6.2.2 If tH
temperat

If damagé¢ occurs during heating, the test is finished. In this case, take the temperaturg

as the the
lower tha

6.3 Seco

6.3.1 If th
temperat
shall be n
finished 3

6.3.2 Ifn
20 °C bet

7 Expression of restlts

7.1 Average thermal shock temperature

ne test specimen from the hot-plate, fill it completely with water at a tempérd
°C and cool rapidly by placing it in water also at a temperature of 20 °C &\1 °(

0.4).

en to a depth of 30 mm with the water at 20 °C + 1 °C in one pouring. After

men reaches room temperature (23 °C = 1 °C) pour out the water, dry, the tes
hamois leather, the paper towel or the laboratory tissue (4.4) and/eXamine it

ere is no damage, heat the test specimen to 220 °C + 5 °C¢the thermal shock
ire of the second thermal shock test).

rmal shock temperature. For testing further test.specimens, choose a tempe
n 200 °C for the first test and state this in the test report.

nd and further tests

e test specimen comes through thefirst test undamaged, repeat the test at g
ire of 220 °C + 5 °C. Carry out the'second test as described in 6.2.1. The temp
ow 240 °C = 5 °C when heating,up according to 6.2.2. If any damage occurs,
nd the thermal shock tempeérature is then taken as being 220 °C.

b damage occurs, carty)out further tests as described with a temperature incf
iveen successive tests'until damage occurs.

Calculate

the arithmetic average thermal shock temperature from the thermal shock td

tures of the individual test specimens at which the first damage is observed.

N
L

[

bs+1s

ture of

. When the
specimen
for

of 200 °C
ature

erature
he test is

ease of

mpera-

If one of the individual values of three tests differs by more than 50 °C from the average thermal
shock temperature, conduct two further tests. Then calculate the arithmetic average of the five

values.

7.2 Average thermal shock resistance

Calculate the average thermal shock resistance by subtracting the water temperature (20 °C) from

the avera

ge thermal shock temperature calculated in accordance with 7.1.


https://standardsiso.com/api/?name=1da0e748a914effb325e3d56367020d6

ISO 2747:1998(E) ©1S0

8 Test report
The test report shall include the following information:
a) reference to this International Standard, i. e. "determined in accordance with ISO 2747 : 1998";

b) a description of the test specimen (shape, internal diameter, thickness of enamel, volume,
mass, labelling);

c) the sampling plan used;

d) the numper of test specimens tested;
e) the diameter and maximum output of the hot-plate and whether a surmounting ring yas used;

f) the thermal shock temperature at which the enamel first showed damage(individual and
average values);

g) the average thermal shock resistance;
h) the typelof damage to the enamel and, if necessary, a photegraph of the damage;

i) the depth of water used for thermal shock if it was not possible to fill the test specimen to a
depth of 30|mm.
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