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Foreword

This British Standard has been prepared under the direction Part 2 specifies requirements for marking inks with good
of the Electronic Components Standards Committee. This resistance to heat and solvents.

Part is pubiished simultaneously with Parts 2, 3 and 4. It
describes tests for measuring the electrical, mechanical and
other properties of marking inks and solder resist coating . .
materials in order to determine their suitability for P.art 4 specifies requnren.xents. for permangnt polymer (dry
application to printed circuits. Other Parts of this standard film solder mask) material with good resistance to heat and
specify requirements for the marking and coating materials solvents.

for particular applications.

Part 3 specifies requirements for solder resist inks with good
resistance to heat and solvents.

Documents

Document Sharing Hub

Full document details: BS 6096-1:1981


http://www.avadocuments.com/doc/bs-6096-1-1981
http://www.avadocuments.com/doc/bs-6096-1-1981

BS 6096 : Part 1: 1981

British Standard

Marking inks and solder resist coating materials

for printed circuits
Part 1. Methods of test

1. Scope

This Part of this British Standard describes methods for
qualification and performance testing of electrical,
mechanical and other properties of marking inks and solder
resist coating materials in order to determine their suitability
for application to, and use on, printed circuits.

The types of material covered by this standard are as
follows.

(a) Liquid film.
(b) Dry fiim.

No attempt has been made to try to classify differing types
of material. All marking inks and solder resist coating
materials are required to meet the requirements of Parts 2,
3 and 4 of this standard.

2. References

The titles of the standards publications referred to in this
Part of this British Standard are listed on the inside back
cover.

3. Definitions

For the purposes of this standard the following definitions
apply.

3.1 marking ink. A heat and solvent resistant ink used for
notation and legend identification on printed circuits.

3.2 solder resist. A heat resisting coating material applied
to selected areas on a printed board to prevent the
deposition of solder upon those areas during subsequent
soldering operations.

3.3 soider mask. A photosensitive permanent polymer
coating material which can be selectively applied, and
subsequently cured, to all types of printed board to prevent
the deposition of solder upon specific areas during sub-
sequent soldering operations.

4. Test and measurement conditions

Unless otherwise specified in the relevant parts of this
standard, all tests shall be carried out under the standard
atmospheric conditions for testing as specified in 5.3 of
BS 2011 : Part 1.1 : 1980.

Before the measurements are made the specimens shall be
stored at the measuring temperature for a time sufficient
to allow the entire specimen to reach temperature stability.
The temperature and relative humidity at which the
measurements are made shall be stated in the test report.

In the event of a dispute between manufacturer and
purchaser the measurements shall be repeated under the
standard referee conditions specified in 8S 2011 : Part 1.1.
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5. Preparation of test specimens
5.1 Mixing tests

5.1.1 General. Mixing tests shall be made on a test panel
having the group pattern layout shown in appendix A and,
where appropriate, the solder resist patterns shown in
appendix C.

5.1.2 Etched test specimens of copper-clad base material.
The test pattern shall be prepared as described in 5.1.2.1,
5.1.2.2and 5.1.2.3.

5.1.2.1 Cleaning. The copper-clad laminate shall be cleaned
by either brush cleaning or chemical deoxidation.

5.1.2.2 /maging. The image may be formed either by silk
screen or photomechanical means.

5.1.2.3 Method of etching

5.1.2.3.1 General. The manufacturer may use his own
method for etching, but in the case of a dispute the
laminate shall be etched and washed as described
in5.1.2.3.2and 5.1.2.3.3.

5.1.2.3.2 Etching. An aqueous solution of ferric chloride
(of density 1320 kg/m? to 1410 kg/m*), to each litre of
which may be added 90 cm? of hydrochloric acid (of
density 1160 ka/m> to 1180 kg/m?), shall be used for
etching, whether for forming test patterns or for the
complete removal of foil. The solution shall be applied with
a spray or by an equivalent method. The temperature of
the solution shall not exceed 45 °C.

If a test pattern is being formed, the etching time shail be
long enough to produce a clear and distinct image, without
excessive undercut. If particles of copper remain after
etching, the specimen shall not be used for testing.

5.1.2.3.3 Cleaning and drying after etching. Immediately
after etching, the specimen shall be washed in cold running
water.

The etch resist shall be removed by the process recom-
mended by the etch resist manufacturer. This process shall
be continued until water will remain in an unbroken film
covering the whole face of the test specimen. If the etch
resist strippers used cause copper dewetting, additional
clieaning may be needed. Chemicai deoxidization or brush
cleaning is preferred. Any residue of cleaning agent shall be
washed off with running water. The test specimen shalil
then be rinsed three times, each time for 2 min, in different
water. The test specimen shall be dried under hot air blasts
to eliminate water spotting.

5.1.3 Test specimens of material clad with metal other
than copper. These shall be cleaned, etched and washed in

accordance with the supplier’s recom"ﬁ%?frjments
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5.2 Applications of marking ink and solder resist coating
material to specimens

5.2.1 Cleaning after pre-conditioning. After the specimen
has been pre-conditioned (see clause 4) it shall be cleaned
with a suitable solvent to degrease it. Some solvent residues
may cause de-wetting of certain types of marking ink and
solder resist coating materials. Advice on the solvent to be
used for degreasing should be obtained from the manu-
facturer of the marking ink or solder resist coating material.

The manufacturer’s instructions shall be followed in
applying, drying and/or curing of the marking ink or soider’
resist coating material.

5.2.2 Reconditioning. After the marking ink or soider
resist coating material has been applied and cured the
specimen shall be reconditioned as required by clause 4
before tests or measurements are made.

6. Electrical tests

6.1 Specimens. The same test pattern shail be used for
testing both marking inks and solder resist coating materials.
This pattern is described in appendix A.

6.2 Insulation resistance and process contamination test

6.2.1 Principle. To assess whether a printed circuit has
been adequately cleaned after processing.

6.2.2 Test specimen

6.2.2.1 Preproduction qualification. The assessment of
freedom from process contamination shall be made using
specimen D of the test pattern detailed in appendix A.

6.2.2.2 Production testing. The assessment of freedom
from process contamination shall be made on specified
parts of a production board or on a test specimen included
in the board cut-off and similar to specimen D of the test
pattern detailed in appendix A.

6.2.3 Procedure. The specimen shall be subjected to the
test given in BS 2011 : Part 2.1Ca : 1977 for a period of

21 days. During the test a voltage of 60 V d.c. shall be
applied continuously between suitable adjacent conductors,
through a suitable limiting resistor, such that the current
through the specimen does not exceed 1 mA.

Measurements of surface insulation resistance using the
method specified in 1.2.4.2.1 of BS 9760 : 1977 shall be
taken after 10 days and 21 days whilst the specimen is still
subject to the damp heat conditions.

The insulation resistance measurements shall be taken
between points T on the specimen or as stated in the
relevant drawing or customer’s detail specification.

6.2.4 Test report. The measured surface insulation
resistance shall be stated.

7. Non-electrical tests

7.1 Specimens. The same test pattern shail be used for
testing both marking inks and solder resist coating materials,
as described in appendix A.

7.2 Adhesion

7.2.1 Principle. This test method defines the procedure for
determining the adhesion of marking inks and solder resist
coating materials used over copper, gold, nickel, or solder
{plated, reflowed, leveiled, or dipped) on printed circuits
both prior to and after soidering.

7.2.2 Test specimen. The test specimen used for pre-
production qualification shall consist of the test board (see
appendix A) clad on both sides with copper of thickness
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35 pm (305 g/m? or 1 0z/ft?), which has the plated metal
surface that is applicable, and coated with marking ink or
solder resist coating material. For production board testing,
printed circuits currently being produced shall be used.

7.2.3 Apparatus

7.2.3.1 Cross hatch cutter. A cutting tool consisting of six
parallel blades which will cut through the marking ink or
solder resist coating material. Spacing between biades to be
2.0 mm.

7.2.3.2 Tape. The pressure sensitive tape specified in
section 14 of BS 1133 shall be used.

7.2.4 Procedure
7.2.4.1 Preparation

7.2.4.1.1 Test specimens shall be prepared by processing
double clad (see 7.2.2) epoxy giass or paper laminate
through the standard plating processes for the metal
coatings which are applicable.

7.2.4.1.2 For preproduction qualification, test specimens
shall be cleaned using both the cleaning methods recom-
mended by the coating material manufacturer and the
standard production methods, for comparison purposes,
prior to the application of the coating material.

7.2.4.1.3 Test specimens shall be coated and cured by the
standard production method.

7.2.5 Testing

7.2.5.1 Using the prescribed cutting tool, cross hatch (at
90° angles) an area on the coated base laminate surface and
on the metal conductor surface. Make all cuts 25 mm long.
Use sufficient pressure to cut through the coating material.

7.2.5.2 Lightly brush the cross hatched area with a soft
brush to remove any particles of coating material.

7.2.4.3 Press a strip of pressure sensitive tape 12.5 mm
wide by 50 mm long firmly across the surface of the cross
hatched area using a hand roller or eraser.

7.2.5.4 Rapidly remove the tape by manual force appiied
approximately perpendicular to the pattern. An unused
strip of tape shall be used for each test, which comprises a
single pull off.

7.2.6 Test report. Visually examine the tape for evidence
of coating material particles. Examine board for separation,
fracturing, or delamination of the coating from the surfaces
of the bare material and conductors. Very fine transfer, e.g.
from the cut edges, shall be ignored.

7.3 Solvent resistance

7.3.1 Principle. This test method defines the procedure for
determining the ability of marking inks and solder resist
coating materials to withstand the application of specified
solvents.

7.3.2 Test specimen. The test specimen for preproduction
qualification shall be as described in 7.2.2. For production
board testing, printed circuits currently being produced
shall be used.

7.3.3 Apparatus

7.3.3.1 Method A (Referee method). A constant action
reciprocating motor (see figure 1).

The reciprocating mechanism shall be of such construction
as to maintain the surface of a felt pad parallel to the

surface of the specimen; the surface pressure shall have the
same value everywhere. The felt to be used f
be of the roll felt type, have a mas: «f €0 g/m~ for every

millimetre of thickness, 85 % minimum woolR8akREIHSSharing Hub

70 N/cm® tensile strength.
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