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	Question: Is it necessary to give additional recommendations for details of the test procedure for cells and batteries as described in 10.9.?

Answers: Yes. Add the following comments:

Preselection of acceptable cell types

Cells should be defined by manufacturer, type and rated capacity. Provided there is a reasonable gap (say 25C) between the T class limit and the maximum surface temperature measured on a range of cells from different manufacturers, specification of the IEC type only is probably adequate.

Primary cells should comply with IEC 86-5 "product safety standard".

Lithium-cells react very severe with oxygen, when damaged. The cells should comply with IEC 86-4 "safety standard".

Number of samples

At least 10 test samples for type testing are required. In many cases additional samples for preliminary testing are needed, e.g. to determine principal behaviour of the cells

Passivating effects in rechargeable cells

Before the tests rechargeable cells have to be charged and discharged at least 2 times to reverse passivating effects of storage (10.9.1). After these cycles cell capacity should meet manufacturers specification. Then the cells can be charged and tested. 

Arrangement of cells during testing

The cells should be arranged in a way as to simulate the thermal effects of their intended position in the complete apparatus, e.g. by using the battery enclosure or a comparable cover

Note: Precautions to safe guard personnel from exploding cells might be necessary.

Ambient temperature during short circuit test

Cells should be tested at any temperature between laboratory ambient and the specified maximum ambient which gives the most onerous conditions and the values obtained are used directly in the T Class assessment.

Note: According to recent laboratory experience most of the Alkaline type cells produce the highest currents at room temperature (~ 23°C) while some NiCd cells have the highest output currents e.g. at ~40°C°C.
Testing at temperatures other than room temperature

In a chamber - no fan working - the cell should be positioned horizontally close to the thermally low conductive bottom to reduce convective heat transport.

Position of the thermocouple

Depending on size, dimension and internal design of cells the hot spot giving maximum temperature may be located on different places. 

Note: Preliminary investigation by thermographic methods is useful. On the other hand type testing of these components should not end in a research project.

Test results will be acceptable if n cylindrical cells the temperature sensor is fixed at highest point of the horizontally arranged cell enclosure in the middle between the contacts andn flat cells the sensor is fixed in the middle of the top surface.

On very small cells the loss of heat through copper contacts of the test equipment is significant. In these cases small but adequate copper wires should be used.

Note: For batteries (assemblies of cells, frequently with own enclosure) the position of the thermocouple needs special consideration.


	Background information:

The following is mainly referred to "small" cells, like cells for watches or Micro-(R03/AAA), Mignon-(R6/AA), Baby-(R14/C), Mono-cells (R20/D) or similar cells up to 20 Ah.

Identification of cells by type only

Experience shows that it should not be acceptable to test and certify cells without defining manufacturer and type. Even for cells of the same manufacturer and of the same type repeated tests have shown that modified chemical concept of the cells result in increased temperatures.

Waiving spark tests for single cells

In table 5 of IEC 79-11 lithium-manganese-dioxide is the type of cell with the maximum voltage: 3,7 V. This voltage is far below the minimum voltage for sparks. Only high currents plus an inductance or the interconnection of cells (battery) can cause ignitions by sparks.

Temperature test by short circuit:

The short circuit test is done to simulate a possible internal short circuit of the cell.

Up to now manufacturer of primary or secondary cells do not give a written guarantee, that internal short circuits are impossible. And, all above mentioned "standard-cells" do not comply with table 4 of IEC 79-11 (according to knowledge) and therefore are not infallible. E.g. the solid insulation between "+" and "-" parts of the metal housing is less than 0.5 mm and in some cases even less than 166 µm.

9V-Blocks

According to experience single cells of most of the 9-V-blocks have solid insulation between the cells of less than 150 µm (6LR61) or the clearance is less than 0.5 mm (6F22) and therefore 9-Vblocks should be short circuited at their outer contacts.

Influence of internal resistance and test setup

A cell made of wrapped electrodes normally has the lowest internal resistance. The internal resistance measured at the outside contacts during the test is increased by the additional resistance between the electrodes and the external contacts.

Evaluation of the maximum surface temperature

The possibility of the internal short circuit is tested by an external short circuit. Bottom of the cell and the contact cap because of high current density may have higher temperature than other parts of the surface. Because this effect is caused by external short circuit and will not be existing during internal short circuit it is not necessary to take it into consideration.
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