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8.2 Test of dimensions 8.5 Measurement of on-load voltage, U& 
internal impedance, Zi, and internal resistance, Ri 

8.5.1 Environmental conditions 

Measurements shall be carried out at temperatures 
20 OC Zr: 2 OC and 0 OC + 2 OC. 

NOTE - For laboratory tests, a temperature of - 10 OC is recom- 
mended. 

Avoid any condensation on the samples during the tests. 

8.5.2 Voltage measurement 

See 8.3. 

8.5.3 On-load voltage, UCf 

The battery under test shall be discharged during a time t with a 
resistance R. The voltage between terminals of the battery at 
the end of the time t is the on-load voltage. 

The values of R and I given in table 4 shall be used. 

8.2.1 Diameter and height 

The diameter and height shall be checked by calibration with an 
accuracy sufficient to comply with the tolerantes of table 1. 

Other test methods are permissible provided that they are of 
equivalent accuracy. 

8.2.2 Spate requirement 

The space requirement of batteries of diameter < 11,6 mm 
shall be contained within an angle of 45 O. 

This angle shall be checked with an open gauge (sec figure 2) 
consisting of two perpendicular Parts connected by a 45O 
Segment. The minimum values of a are given in table 3. 

1 
-r= 

1 Table 4 - On-load voltage discharge 

PW batteries 

R l t I 

All other batteries 

R I t I 

Test 
method 

-- 
A 15OLk!Il% 1 1 sk5% ~1500Rf1%~0,01 sk5%1 

Figure 2 - Spate requirement of batteries 
NOTE - Method B shall be used only if the equipment necessary 
for the correct application of method A is not available. 

Other test methods are permissible provided that they are of 
equivalent accuracy. 

8.5.4 Internal impedance, Zi 

I 

Table 3 - Minimum values of a 
(sec figure 2) 

Dimensions in millimetres 

h I a min I 

The use of method A for measuring the on-load voltage Ucf 
permits the internal impedance Zi to be determined from the 
following formula: 

1 < h < 1,5 I 0,25 I 
zi = u co - &f 

U,fIR 
1,5 < h Q 1,9 I 0,35 I 
1,9 < h Q 2,2 I OA I 
2,2 < h Q 3,l I 0,5 I NOTES 

38 0,75 1 Method A and the above formula may be used when discbarging 
the battery; it is understood that the voltage measured before the 
measurement impulse is not really the off-load voltage since the battery 
is supplying the discharge resistance. 

I 4,2 I 0,85 I 
I 5,4 IJ 

2 The use of on-load voltage values determined according to 
method B does not allow a sufficiently accurate calculation of the 
internal impedance for battery types other than PW. 8.3 Voltage measurement 

The accuracy of the Voltmeter shall be within 0,Ol. Its internal 
resistance shall be at least 10 MQ. 

8.5.5 lnternal resistance, Ri 

The internal resistance, Ri, is given by the following formula: 

8.4 Measurement of the off-load voltage, U,, 

See 8.3. 

u 
Ri = co - Kf 

UAfIR 
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The on-load voltage, U&, is measured at the end of a time t less 
than or equai to 10 ps. The discharge resistance is between 
15OQ and 1 5OOLn. 

NOTE - A.C. measurement methods made between 100 
1 000 Hz give approximate values for the internal resistance. 

86 . 

8.6.1 

Measurement of capacity 

Environmental conditions 

Hz and 

Measurements shall be carried out at a temperature of 
20 OC + 2 O C and a relative humidity of between 45 % 
and 75%. 

8.6.2 Discharge resistance 

The value of the discharge resistance, including all the Parts of 
the external circuit, is specified in table 5 and shall have an 
accuracy of 0,5 %. 

8.6.3 Voltage measurement 

See 8.3. 

8.6.4 Test method 

The battery under test shall be discharged continuously with 
the resistance specified in table 5 until the on-load voltage 
drops for the first time below the end-point voltage given in 
table 2. . 

8.6.5 Self-discharge 

Batteries stored for 365 days under the conditions specified in 
8.6.1 shall present at least 90 % of their minimum capacity 
when discharged in accordance with 8.6.4. 
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