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British Standard Methods of test for

Footwear and footwear materials
Part 4. Other components

Section 4.4 Heel pin holding strength of
fibreboard

NOTE. It is recommended that this Section should be read in conjunction with the information in the General introduction to
BS 5131, published separately.

1. Scope
This Section describes a method for measuring the ability of a board to hold a heel pin and to prevent its head
from being pulled through the board.

The procedure is applicable to boards used in the seat of footwear with inside attached heels, and also to seat
components where outside heel attachments are used and the heel pin is clenched.
NOTE. Section 4.4 is based on SATRA* Method PM 11.

2. References

This Section refers to the following British Standards:
BS 3144 Methods of sampling and physical testing of leather
BS 3978  Water for laboratory use.

3. Principle
The force required to push a simulated heel pin head through the board is measured both for the dry and the
wet board. '

4. Apparatus and material
Use the following apparatus and material.
4.1 Conditioning cabinet or room, capable of maintaining an atmosphere of 20 + 2 °C and 65 + 2 % rélative
humidity.
4.2 Drill, fitted with twist drill bit, 2.05 mm diameter.
4.3 Tensile-testing machine, with a range of 0 to 2 kN (0 to 200 kgf), and a jaw separation rate of 10 + 2 cm/min.
4.4 Attachment for the tensile-testing machine, consisting of the following two parts.
(a) Rigid test piece supporting plate, with a 12 mm diameter circular hole and a means of attachment to the

force measuring system, so that the line of action of the force applied during testing passes through the centre
of the hole and is perpendicular to the plate.

(b) Fitting for the drive system, providing a means of pushing a rod through the test piece; the leading part of
the rod consists of a 2 mm diameter shank, and the remainder a head of 4.06 mm diameter, the two sections
joining at a shoulder in the form of a plane perpendicular to the axis of the rod. (These dimensions correspond
to those of a 8 X 14 gauge heel pin.)
The combined attachment shall be designed to ensure that the axis of the rod passes through the centre of the
hole in the test piece supporting plate.
NOTE. The SATRA heel pin holding test attachment (STD 139) is suitable.
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4.5 Dial micrometer gauge, complying with the following requirements.

The gauge shall stand on a firm base, it shall be dead weight loaded and the force applied shall be 3.85 + 0.10 N
(0.393 £ 0.010 kgf). The presser foot shall be flat, circular and of diameter 10.0 mm, and its direction of movement
shall be normal to the face of the anvil. The anvil shall be the flat, horizontal surface of a cylinder of diameter
10,0 mm projecting 3 mm from the surface of a flat circular platform of diameter 50 mm. The axes of the presser
foot, the platform and the projecting anvil shall coincide and shall be the same as the direction of movement of
the foot. The faces of the foot and anvil shall be parallel for all positions of the foot, the error not exceeding
0.005 mm. The dial gauge shall be graduated to read to 0.01 mm directly. It shall have a dial of sufficiently large
size to give an open scale and a suitable pointer close to the scale to minimize errors due to parallax. The readings
of the gauge shall be accurate to 0.01 mm all along the scale.

NOTE. This gauge is identical to that described in BS 3144 for measuring the thickness of leather.

4.6 Water, complying with the requirements of BS 3978.

5. Conditioning

5.1 Dry testing. 48 h before cutting the test pieces for dry testing (see 7.1), place the board in an atmosphere of
20 %2 °C and 65 * 2 % relative humidity and carry out the test in this atmosphere.

5.2 Wet testing. The board taken for wet testing requires no conditioning before the procedure described in 7.2
is carried out.

6. Test pieces
Cut from the board two rectangular test pieces each approximately 80 mm by 20 mm; one test piece for dry
testing (see 7.1) and one for wet testing (see 7.2).

7. Procedure

7.1 Dry testing

7.1.1 Measure the thickness of one test piece, using the micrometer gauge, at three points on the centre line
parallel to the 8 cm side, at distances 20 mm, 40 mm and 60 mm respectively from one end.

7.1.2 Using the 2.05 mm diameter drill bit, make three holes along the centre line of the test piece parallel to the
8 c¢m side, at distances 20 mm, 40 mm and 60 mm respectively from one end.

7.1.3 Fit the shank of the rod through one hole and operate the tensile-testing machine at a jaw separation rate of

10 £ 2 c¢m/min, continuously observing the force, until the board fails. Note the maximum force exerted,
correcting, if necessary, for any effect of the weight of the test attachment on the force recorded.

7.1.4 Repeat the procedure described int 7.1.3 using each of the other two holes in the test piece.

7.2 Wet testing

7.2.1 Using the procedure described in 7.1.1, measure the thickness of the second test piece. Soak the test piece
in water at 20 £ 2 °C for 6 h. Remove it from the water and blot the surface. Immediately after soaking, using
the 2.05 mm diameter drill bit, make three holes along the centre parallel to the 8 cm side at distances of 20 mm,
40 mm and 60 mm respectively from one end.

7.2.2 Without delay, carry out the procedure described in 7.1.3 and 7.1.4.

8. Expression of results

8.1 Calculate separately the mean of the three maximum forces noted for each test piece and express the results
in newtons, as the heel pin holding strength of the dry and the wet board respectively.

8.2 Calculate also the mean value for the thickness of each test piece.

9. Test report
Include the following items in the test report:
(a) the results, for the wet and the dry board, expressed in accordance with 8.1 (the equivalent values in kgf
may be added in brackets);
(b) the thickness of the board, expressed in accordance with 8.2;
(c) nature and full identification of the sample;
(d) reference to the method of test (i.e. Section 4.4 of BS 5131);
(e) date of testing.
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