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INTERNATIONAL STANDARD

ISO 718:1990(E)

Laboratory glassware — Thermal shock and thermal shock
endurance — Test methods

1 Scope
This Interpational Standard specifies a thermal
shock test[ and the procedure for determining the

thermal sHh
in the cong

ock endurance for laboratory glassware
ition received by the customer.

This Internftional Standard does not apply to fused

silica war¢

and annealed containers made from

soda-lime-pilicate glass.

Annealed rontainers made from soda-lime-silicate
glass shall|be tested according to ISO 7459,

2 Definitions

For the pufposes of this International Standatrd,'the
following deefinitions apply.

21 thermEI shock: A sudden changeiin temper-
ature applipd to laboratory glassware.

2.2 thermal shock endurance A, A temperature
difference [nterpolated by linear’regression at which

50 % of the¢ samples will probably fail.

moment b
the workin

tween_the’/temperature at the centre of

2.3 tempzature variation: The difference at any

space and at any other point in the

working spacé\of the cold water bath or the test

oven.

2.4 temperature

water temperature to within)4 1 °C

of a specified

lower temperature, t,, within the rangp 0 °C to 27 °C.

NOTE 1
sum of the volumetofithe individual san
is regarded as beifig 'solid.

3.2 Testoven, preferably electrically
temperature range up to at least 300

The total vglume of the samplds is taken as the

ples when each

heated with a
°C. It shall be

fitted with an air circulating device to pnsure that the

temperature variation does not exce
a<thermostatic control capable of
test oven temperature fluctuation wi

d +£5°C and
aintaining the
hin +1°C up

to 180 °C and within + 2 °C betweén 180 °C and

300 °C.

3.3 Tongs, with tips protected by a

heat resisting

material such as glass or mineral wopl.

3.4 Gloves, gauntlet-type and prdg
from an asbestos- substitute material

3.5 Basket, for testing two or more {
taneously. It shall be made out of on
material which will not scratch or scy
during the test procedure. It shall
holding the samples upright and sep4d

ferably made

amples simul-
coated with a
ff the samples

be capable of

rate and of al-

lowing a free passage of water anfl air between
them. It shall prevent the sample frO}floating when
i

immersed. For the multiple testing
may be combined with an autom

fluctuation: The short term

changes in temperature at any point in the working
space of the cold water bath or the test oven.

3 Apparatus

3.1 Cold water bath, comprising a bath or tank ca-
pable of containing at least five times the total vol-
ume of the samples being tested at one time. It shall
be fitted with a water circulator, a thermometer and
a thermostatic control capable of maintaining the

f samples, it
¢ device for

placing the basket of samples in the test oven (3.2)
and transferring it to the cold water bath (3.1).

4 Sampling

The test shall be performed on a predetermined

number of articles.

The number of articles to be taken as

samples from

a consignment should be specified in the appropri-
ate standard for the type of article to be tested. In
default of this the number should be agreed between

the interested parties.
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The articles used for the test shall not have been
subjected to any other mechanical or thermal test
procedure which could adversely affect their thermal
shock endurance.

The samples shall be selected to provide the infor-
mation which is required from the particular test. If
the selecting procedure is not specified, the samples

shall be taken at random.

5 Procedure

5.1 Remove

5.4 Then remove the samples from the cold water
bath and evaluate them immediately according to
6.1.

5.5 For determining the thermal shock endurance,
repeat the testing according to 5.2 to 5.4 with in-
creasing temperature difference values, ¢, — t,, until
all of the samples have failed. The increments of
temperature (, shall be 5 °C for t; — ¢, £ 100 °C and
10 °C for t, — t, > 100 °C.

6 Expression of results

samples and dny

5.2 Place the
tained in the baj
has been previ
ature, ;. Maint3
for a period of ti
has reached g
normally sufficig

NOTE 2
librium depends d
perience has shoy

Place the cold
and achieve an
temperature, t,,

5.3 Then remd
(3.2) either one|
tongs (3.3) or gl
or contained in
ples which are
possible in the

period of at leag
the tips of the tg
Do not handle h

ry—didt—or—locse—debris—rom—the

them if necessary.

samples, either separately or con-
ket (3.5), in the test oven (3.2) which
busly heated to the upper temper-
in the samples at that temperature
me sufficient to ensure that the glass
emperature equilibrium; 30 min is
nt.

The time required to reach temperature equi-

n the maximum glass thickness and ex-
vn that at least 6 min/mm is needed.

water bath (3.1) near the test oven
l maintain it at the specified lower
within the range 0 °C to 27 °C.

ve the samples from the test oven
at a time, holding them with the
poves (3.4) if the samples are large,
the basket (3.5). Immerse the sam-
not containers as completely’ as
cold water bath (3.1), for arspecified
t 8 s but not more than 2 nrin. Keep
ngs or the fingers of the.gloves dry.
bt glassware with wet tips or gloves.

Immerse contaipers to half the-total height less the

neck if any.

When the rims
merse the samg
about 25 mm an
not escape.

Df the articles are to be tested, im-
les vertically, rim first, to a depth of
d take care that entrapped air does

6.1 Samples which do not chip, crackyor|break af-
ter removal from the cold water bath-(3.1)[ are con-
sidered to have passed the thermal shock {est at the
temperature difference of ¢, — .

6.2 For the thermal shock-endurance, r¢cord the
number of failures at each temperature :ﬂifference
and determine the Atg value and the stanpdard de-
viation s from a graph of the cumulative pg¢rcentage
of failures against) the temperature diffgrence at
which the samples failed.

7 Testaeport

The_test report shall include:

a) a reference to this International Standayd;

b) an identification of the article tested (elg. shape,
volume, mass, description, glass colouf, surface
condition);

c) the number of articles in the consignment;

d) the number of samples taken for the|test and
sampling method,;

e) for the thermal shock test:

— the temperature difference 1, — 1, in degrees
Celsius,

— the number of samples which passed the test;

The process of transferring the samples, timed from
opening the test oven to the immersion, shall be
completed in 5s + 1 s for each sample or for the
basket containing the samples. The difference in
temperature between the test oven and the cold
water bath shall not be more than + 3 °C from the
required value at the time of transference.

f)y for the thermal shock endurance test:

— the temperature difference Aty at which
50 % of the samples will probably fail,

— the standard deviation s.
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