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Characteristics Analysis of Measurement Variables for Detecting
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parkcdae@kimm.re.kr Abstract >> To detect anomaly signs of thermal runaway in advance, this study

analyzed the signals from various sensors installed in lithium-ion batteries. The

Rec.eiVEd 16 December, 2021 thermal runaway mechanism was analyzed, and measurement variables for
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Accepted 27 January, 2022 anomalies of a battery cell were surface temperature, strain, and gas concentration.
The changes and characteristics of three variables during the thermal runaway
process were analyzed under the abuse environment: the overheat and the
overcharge. In experiment, the thermal runaway of the battery proceeded in the
initial developing stage, the outgassing stage, and the ignition stage. Analysis
from the measured data indicated that the suitable variable to detect all stages
of thermal runaway is the surface temperature of the battery, and surface strain
is alternative.
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Table 1. Pouch cell specification

Contents Specification
Type NMC lithium polymer battery
. 194 (length)*91 (width)x
Size (mm) 8.4 (thickness)
Capacity (mAh) 17,500
Nominal voltage (Vdc) 3.65
Charge/discharge end
4.2/3.
voltage (Vdc) 3.0
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Table 2. Specification of sensors

Parameters Type or specification Model
‘Type: T-type thermocouple
-Range: -270~370C -
-Accuracy: £0.1C
Temperature | -Thermal imaging camera
-Range: -40~550C A3S
-Resolution: 320x256 pixel
-Accuracy: +5C
. . SGD-2/3
Strain -Resistance: 350 Q 50-DY13
CO -Range: 10-500 ppm MQ-7B
Flammable | -Target: methane, propane MQ-2
gas -Range: 300-10,000 ppm
Gas -Target: hydrogen, alcohol,
toluene, tri-methylamine,
vOC acetaldehyde Gi[ff é I-
-Range: 0-1,450 ppm
-Accuracy: £7%
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Fig. 1. Layout of specimen and sensors

Fig. 2. Photos of test equipment, specimen and sensors
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Fig. 10. Battery thermal imaging data in overcharge test
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