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3. EXTERNAL SHORT CIRCUIT: SUMMARY OF TEST 
DESIGN AND RESULTS 

3.1 The test subject was a 300-piece package of CR2450 lithium coin cells. Net quantity of 
the cells was less than 2.5 kg. The 300 cells were arrayed in plastic trays that prevent cells from coming in 
contact with each other. A microheater was inserted into the shipping package and heat was applied to 
one cell to externally produce a short circuit. When the cell attached to the heater reached a temperature 
of 200 °C, the top and the bottom of the cell separated, as designed. No fire event occurred. None of the 
nearby cells displayed any abnormality. Temperatures of adjacent cells were below 50 °C. 

3.2 In a separate short-circuit test, all trays in the carton were removed and CR2450 cells 
were returned to the carton with no separation. External short-circuits were induced on all 300 batteries at 
one time. The cells were observed for six hours. No separation of the cells or other events were observed. 

3.3 Identical tests were performed on coin cells of different sizes in quantities of 2.5 kg: 
CR1025 (2,400 pieces), CR1220 (2,000 pieces), CR2032 (400 pieces), and CR 2450 (300 pieces). 
Identical results were observed. Images of the test set-up and results are provided in Appendix B. 

4. TEMPERATURE DIFFERENTIAL TEST 

4.1 To simulate the introduction of a heat source from outside the package, a test was 
performed to measure the difference in temperature of inside and outside of a package containing lithium 
coin batteries when heat was applied to the battery package as prepared for air transport. The test 
displayed that although the heat outside the package may increase quickly, the temperature inside the 
package increased slowly and evenly, 

4.2 Images of the results are provided in Appendix C. 

5. EXTINGUISH TEST 

5.1 Three packages containing 400 CR2032 lithium coin cells each and prepared for air 
transport were ignited separately by an external flame. In the first case, the package was allowed to burn 
for 2 minutes; in the second case, four minutes; and in the third case, six minutes. In each case, the 
package was then extinguished by application of Halon 1301. In each case, all of the cells were encased in 
plastic liner trays and none of the cells had been ignited by the external flame.  

5.2 Images of the results are provided in Appendix D. 
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FIGURE 3: CELLS REMOVED FROM TRAYS, SHORT-CIRCUITED, AND OBSERVED 
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FIGURE 1: IGNITION OF PACKAGE CONTAINING 400 CR2032 LITHIUM COIN CELLS 
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