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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Vitreous and porcelain enamels — Low-voltage test for
detecting and locating defects —

Part 1:
Swab test for non-profiled surfaces

1

This
met

Scope

document specifies two low voltage tests for detecting and locating defects that éxtend
] in vitreous and porcelain enamel coatings.

Method A (electrical) is applicable to the rapid detection and determination of the gene

of d¢
defe
intri

NOT
dete

NOT
diffe

pfects. Method B (optical), based on colour effects, is applicable to'the more precise
cts and their exact locations. Both methods are commonly applied to flat surfaceg
cate shapes, such as undulated and/or corrugated surfaces, ISQ-8289-2 is applicable.

£ 1 Selection of the correct test method is critical to distihguish the areas of increased
'ted by method B from actual pores that extend to the basis.metal, which can be detected by bo

£ 2 The low voltage test is a non-destructive method™of detecting defects and, therefore, i
Fent from the high voltage test specified in ISO 274 6,~Fhe results of the high and low voltage

comjpparable and will differ.

2
The

For 1

ISO

3.1
defd

Normative references

e are no normative references in this'"document.

Terms and definitions
he purposes of this document, the following terms and definitions apply.
ind [EC maintain términological databases for use in standardization at the following a

SO Online brogwsing platform: available at https://www.iso.org/obp

EC Electrepedia: available at http://www.electropedia.org/

ct

to the basis

ral location
letection of
. For more

conductivity
th methods.

s completely
tests are not

ddresses:

poré,

crackor cpa” that penetratesor extends tothe basis metal

Note 1 to entry: In certain areas, defects can be unavoidable, being caused during the production of the article,
e.g. burnishing tool marks.

4 Principle

Defects are detected by an electrical or electroacoustical method (method A) or an optical one
(method B) based on colour effects. Testing is carried out at a low voltage, contact being made with the
defect by means of a conductive solution.
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5 Testreagent

Dissolve 3,0 g + 0,1 g sodium nitrite (NaNO,) in 100 ml of tap water and add two drops of a liquid
dishwashing detergent.

If the defects are to be made visible by means of colour effects (method B), add 4 ml of phenolphthalein
ethanolic solution having a mass fraction of 0,5 % phenolphthalein.

WARNING — Care should be taken when using the sodium nitrite and phenolphthalein solution.

Instead of sodium nitrite, other water-soluble salts may be used provided that the article is not re-

enamelled

ftar tacting Tha calt colution chall ha ucad in cuch an amannt that tha altarnativag
e+ SRS 1e-Sart-5oUeeh—SaarBeHSe a1 SHea iUt tadt e arterhasve

test

reagent has

a conductivity of 35 mS + 3 mS and a pH value of 7,5 + 1.

6 Apparnatus

6.1 Meth

6.1.1 Pow

The power
example, a {

6.1.2 Tes

The test ele
rough scan
shall be usd
with an are

6.1.3 Med

A sensitive

od A

yer source.

source for method A shall consist of a 9 V battery device{with an accuracy of +1 V|
ransistor battery, 6 F 100, as specified in [EC 60086-2, issuitable.

E electrode.

ctrode for method A consists of a sponge made«0f*plastic, cellulose or similar material
hing of large enamelled surfaces, test electraodes with an area of not greater than 100
d. Any defects that are detected shall thernbe more precisely located using a test elect
h of about 1 cm? or by using an edge or cortier of the larger electrode.

jsuring instrument.

microammeter or an electronic circuit that produces an acoustical signal that indig

when the electrical restance of the vitfeous enamel drops below 90 k() + 9 k() shall be used to d¢

and locate ¢
6.2 Meth

6.2.1 Pov

The power
Alternative

efects in the coating.
od B

yer source.

source for method B shall consist of a source of direct voltage (DC voltage), 24 V +

For

L For
cm?
rode

ates
ptect

4V.

y, a veltage divider, or three transistor radio batteries, 6 F 100, as specified in [EC 60086-2,

connected ir series may be employed.

6.2.2 Test electrode.

Wet paper, for example, kitchen tissue, with an area of at least 500 cm?, shall be used as the test
electrode for method B.

7 Test specimen

The test specimen may be a commercial item, a part thereof or a sample plate especially prepared
for this test. In any case, the test specimen shall have an uncovered (not enamelled) area of metal for
contact with the negative electrode.
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The test specimen shall be cleaned with a detergent solution, rinsed with tap water and dried by
dabbing with a sheet of cloth or paper. When the specimen is tested within 24 h of firing, cleaning with
detergent solution is not necessary. The enamel coating shall have a temperature not greater than 30 °C.

8 Procedure

8.1

Electrical detection (method A)

Mark the area to be tested by using a felt tip marker or adhesive tape. Connect the basis metal of the
test specimen to the negative pole of the power source (6.1.1). Then, connect the test electrode, the

spor
reag

Cheq
met
indi

Prog
than

8.2

Mar
speg
pape
test

Switich on the power source (6.2.1) and switch:i€of after 2 min. Within 1 min of switching
the mumber of defects. Each defect will be indicated by a red coloured spot visible on the te
(6.22).
9 Expression of results
Calcplate the number of defectSyper square metre using Formula (1):

V=2

A

whefe

ge (6.1.2), with the positive pole of the power source (6.1.1). Soak the test electrodew
ent (see Clause 5).

1l with the test electrode. The connection is correct if the measuring instfisment (6.1
ation.

ressively scan the total enamelled test area while moving the test ele¢trode at a speed
0,2 m/s. Count the number of electrical signals and locate the defects.

Optical detection (method B)

k the test area by using a felt tip marker or adhesive tape. Connect the basis metal
imen to the negative pole of the power source (6.2:1): Then connect the test electro
r (6.2.2), with the positive pole of the power source,(6.2.1). Soak the test electrode (6.2
reagent (see Clause 5) and apply it, without air infelusions, to the test area.

V' is the.number of defects per square metre;

5 Ais‘the number of detected defects;

rith the test

k the electrical connection between the apparatus of 6.1.1, 6.1.2 and 6.1.3 by touching the basis

13) gives an

not greater

of the test
de, the wet
12) with the

it off, count
st electrode

(0

A 1s the testarea In square metres.

10 Test report

The test report shall contain the following information:

a) reference to this document, i.e. ISO 8289-1;

b) the test method used, i.e. method A or method B;

c) theidentification of the article tested;

d) the number of defects per square metre;
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e) ifapplicable, a record of the location of the defects;
f) the testreagent;

g) the date the test was made.
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