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Abstract : This papers describes on the experimental consideration for the intrinsically-safe explosion-proof capability of
rechargeable battery's body about main item, rechargeable battery and cellular phone battery which is selling in domestic
that 1EC(International Electrotechnical Commission) recommend the measurement of ignition limit by short circuit of
rechargeable battery and temperature increase test to use a explosion grade Group IIC type of explosion-proof type

apparatus test an object of hydrogen gas.

Because of that, there are many different results for existence or nonexistence for ignition by different company and
different types. It is concluded that the maximum of self temperature increasing by spark circuit of rechargeable battery
is 180C in case of Nickel-Hydrogen, and 110°C in case of Nickel-Cadmium. The reaction of cellular battery for external
temperature have following processes. It is confirmed that the temperature of reaction is rise slantly as the ambient
temperature rising, then exterior shape of one is swell up and change when the temperature of ambient reach to about
130~140°C, and when reach to about 160°C the battery is blown up.

Therefore, it is considered that have to be in considering selection of rechargeable battery using in itself due to different
ignition limits of various rechargeable battery when the portable electric containing rechargeable battery are designed,
produced and used, the characteristics and the proper safety factors of devices.
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Fig. 3. Shape and size of electrode part
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Fig. 5. Measurement circuit for short-current of cell
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Table 1. The minimum ignition limits of rechargeable cells

(series, Ni-MH)
. The minimum
.. |Nominal{Average| . ~. ".. -
Capacity] ignition limits
Type |Company| [mAh] vo[l\t/a}Jge vo[l\t;a]ge of rechargeable Gas
cells [7H]
hydrogen-
R6 A 2100 12 | 4.063 3 air 212
[Vol.%]
RO3 B 800 1.2 497 4 »
R03 C 750 12 | 3383 3 ”
Slim C 1400 12 | 2718 2 ”
R6 D 2000 1.2 4.08 3 "
RO3 D 750 12 3.87 3 ”
Slim D 1350 1.2 4.11 3 ”

Table 2. The minimum ignition limits of rechargeable cells

(series, Ni-Cd)
(Capacity| ominal |Average ?hemglxinﬁ?nliz
Type |Company| [m] voltage | voltage ofgnrechargeable Gas
vl vl cells [7]]
hydrogen-
R6 A 700 12 4.153 3 air 212
[Vol.%]
RO3 B 250 12 4.060 3 Vi
Slim B 650 12 2727 2 Vi
Ré6 C 650 125 | 4.152 3 Vi
RO3 C 250 125 | 3.758 3 ”
Stim C 650 12 3.966 3 n
35
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Table 3. ignition of rechargeable cells (itself)

Nominal | Average Tenition
Type |Company| voltage voltage gslt]ilte Gas
v vl
hydrogen-air
ES 1.2-12 A 12 12.8 @] 2142
[Vol.%)}
ES 46 A 6 6.84 e} ”
NP-QM91 B 72 831 X "
NP-FS11 B 36 421 X "
(O : Ignition X : No ignition)

Table 4. Ignition of rechargeable cells (cellular phone battery)

Ignition state

INominalAverage

MODEL  |Company] voltage | voltage | Safety Safety | Gas
vl V1 | device device
remove
lhydrogen-air
BST0549WK| A 3.7 4.148 X O 21%2
[Vol.%)]

HBT2733L| B 37 | 4140) % | © »
BAT-800S | C 37 | 4164 | x

J-7210L600| D 37 | 4055 x | © »
(O : Ignition X : No ignition)
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Table 5. Short circuit currents of rechargeable cells
() Sealed nickel-metal hydride rechargeable single cells(A Co.)

Capacity Nominal
Type P volage | K[A] | . o[A] | ImdAl
[mAh] V]
R6 2100 12 19.95 302 | 2587
slim 1400 12 14.14 168 | 1743
RO3 800 12 14.32 108 | 1644
RO3 750 12 14.56 1 16.52

(b) Sealed nickel-metal hydride rechargeable single cells(B Co.)

Capacity Nominal
Type voltage I[A] o[A] Inax[A]
[mAR] V]
R6 2000 1.2 20.01 228 24.48
slim 1350 12 | 1252 033 13.17
RO3 750 1.2 15.58 1.30 18.13

(c) Stationary nickel-cadmium rechargeable single celis(A Co.)

Capacity Nominal
Type P voltage | K[A] 6 A | Al
 [mAh] e
R6 700 12 223 | 364 | 2936
slim 650 12 9.98 228 14.65
RO3 250 12 1213 | 228 16.60

(d) Stationary nickel-cadmium rechargeable single cells(B Co.)

Capacity | Nominal
Type P voltage | K[A] o[A] | IafA]
[mAh] v
R6 650 125 18.22 391 | 2588
slim 600 12 1497 | 365 | 22.12
RO3 250 1.25 13.19 108 | 1531
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Fig. 13. Temperature rise shape of rechargeable cell (R6 type)

Fig. 14. Failure of slim type rechargeable cells due to
temperature rise

Fig. 15. Failure of R6 type rechargeable cells due to tem-
perature rise
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