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Foreword

This Section of BS 7134 has been prepared under the
direction of the Refractory Products Standards Policy
Committee. It is one of a series of Sections describing the
testing of ceramics used in the engineering industry.

This Section is to be read in conjunction with BS 7134 :
Part O ‘Introduction and guide to sampling’ which
describes the types of products which may be tested
and lists the Parts and Sections of BS 7134.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.

1 Scope

This Section of BS 7134 describes methods for
determination of the presence of cracks and other defects
in engineering ceramics by dye penetration tests. The
results are reported as visual observations of dye
penetration.

Two tests are described. The fuchsine dye test is suitable
for white or pale coloured ceramic products, and the
fluorescent dye test for those products where the purple
fuchsine has insufficient visual contrast with the ceramic.
NOTE 1. Interpretation of results may become more difficult with
increasing porosity of the test pieces.

NOTE 2. The titles of the publications referred to in this standard
are listed on the inside back page.
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2 Apparatus

2.1 Evacuating equipment, capable of reducing the
pressure to a value not greater than 2500 Pa, having a
means of measuring the pressure used.

2.2 Drying oven, capable of maintaining a temperature of
110°c+5°C.

2.3 Open mesh container, fabricated from ceramic or
other non-metallic material, and of size appropriate to the
test pieces (see clause 3).

2.4 A source of ultraviolet light.

2.5 Airtight vessel, capable of holding the container (2.3)
with the test pieces.

2.6 Low power microscope.

3 Test pieces

Materials for testing should be sampled in accordance with
the guidance given in BS 7134 : Part 0. Test pieces should
be whole unglazed items, or, where this is not possible,
fragments of ceramic products in which broken surfaces
are exposed. The unglazed area of the test pieces shall be
not less than 75 % of the total area.

Where required, test pieces should be conditioned to
remove absorbed organic material, such as grinding coolant.
This may be done by firing in an oxidizing atmosphere to
600 + 50 °C, maintaining this temperature for 2 h. If

this treatment leads to annealing or oxidation of the
surface of the test piece, use an alternative treatment,

e.g. 2 hat 400 £ 50 °C in a vacuum oven.
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4 Procedure

4.1 Fuchsine dye test. Place the dry test pieces in the
container (2.3) and immerse the container in a solution of
fuchsine dye in industrial methylated spirits (16 g/L),
contained in an airtight vessel. Seal the vessel and reduce
the pressure using the evacuating equipment (2.1), until
the solution boils. Maintain this reduced pressure for

5 min.

Allow the contents of the vessel to return to atmospheric
pressure and remove the test pieces from the solution.
Thoroughly wash the test pieces with a warm solution of
soap or detergent to remove surface dye.

NOTE. Mechanical brushing may be used.

Rinse the test pieces in water, and dry them in air at
110+ 5 °C.

Examine the test pieces under good illumination, by eye
or with a low power microscope, according to the size of
the features expected.

4.2 Fluorescent dye test. Place the dry test pieces in the
container (2.3) and immerse the container in a solution of
fluorescent penetrating fluid, obtained from a dye
penetration kit.

NOTE 1. For details of the availability of such kits, apply to
Enquiry Section, BSI, Linford Wood, Milton Keynes, MK14 6LE.
NOTE 2. This test is carried out at ambient temperature and
pressure,

After 15 min, remove the excess fluid in accordance

with the instruction for the dye kit. Should the
instructions specify a developer, follow the procedure
given so that all surfaces of the test pieces are evenly
coated. Examine the test pieces under ultraviolet light.

NOTE 3. Ultraviolet lamps should be operated in accordance with
the manufacturers’ safety instructions.

5 Examination

Record any cracks shown by dye retention in the test. The
presence of dye coloration after the test is an indication of
penetration via cracks or other defects. Record the
observation as one of the following:

(a) clearly defined penetration showing the presence of
cracks or other discrete surface defects;

NOTE 1. The presence of dye may be confirmed by breaking the
test pieces to observe a cross-section.

(b) general surface absorption;

NOTE 2. Strong surface absorption of dye especially fuchsine
dye {4.1) is indicative either of surface porosity in unmachined
ceramics, or of surface damage and micro-cracking in machined
and unmachined ceramics or both.

(c) no effect.

6 Test report

The test report shall include the following information:
(a) the name of the testing establishment;
(b) the date of the test;

(c) a reference to this British Standard, i.e. BS 7134 :
Section 1.1 : 1989;

{d) the description of the test material, i.e.
manufacturer, type, batch number, etc.;

(e) the shape and surface condition of the test pieces
including whether or not they were broken and the
presence of any glaze (see clause 3);

(f) any conditioning treatment (see clause 3);
(g) the type of dye used (see clause 4);

(h) the pressure to which the vacuum chamber was
reduced, where appropriate (see 4.1);

v

(i) means used to examine the test pieces, including the
degree of any magnification;

(j) for each test piece, one of the three conditions
described in clause 5, including whether or not the test
piece was broken.
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