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Cell test setup

O LG Chem M36T
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Characterization

Testing




Hybrid Pulse Power Characterization Test

- HPPC Data sheet,
charts to follow. This
shows OCV,
discharge resistance,
power capability at
10% DOD increments

@ 11/18/2022

HPPC Results file created by:

Input File: P02221002 - 035.csv
Comment: P022 LGChem 3.3Ah M36 Cell 22 (RPT 0)
Processing Date/Time:
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Hybrid Pulse Power Characterization Test

Pulse Resistance and Open Circuit Voltage Measured by HPPC Test (test

P02221002 - 035.csv)
P022LGChem 3.3Ah M36 Cell 22 (RPT 0)
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Scaled-Hybrid Pulse Power Characterization

Pulse Power Capability vs Net Energy Removed (HPPC Test) (test P02221002 -

@ 11/18/2022
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Discharge

=~ Increasing C-
rate shows
increasing levels
of overpotential
(loss) for
discharge

@ 11/18/2022

Rate Test

Discharge Rate Test for LGChem M36T Cell
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Charge Rate Test

Charge Rate Test for LGChem M36T Cell

4.3

=~ Increasing C-
rate shows
increasing levels
of overpotential
(loss) for charge
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Open Circuit Voltage Test

=~ Shows
equilibrium
voltage (open
circuit) as a
function of state
of charge

@ 11/18/2022
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Life Testing




100% DOD, 1C/0.5C Cycle Life @25°C

-~ Capacity
Retention after
100 cycle is 95.4%

At 80%
(SOH/Capacity
Retention) cycle
life is 1516 cycles
at 25°C

@ 11/18/2022
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Cycle Life: Capacity versus time @25°C

=~ 1C discharge, 105
0.5C charge

95

Capacity Retention (%)

@ 11/18/2022
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1C/0.5C Cycle Life: Capacity versus cycles @25°C

Capacity Retention Summary

~ 1C discharge, 105
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Cycle Life as a function of Depth of Discharge @25°C

=~ Cycle Life
increases with
decreasing DOD

~ Ah Throughput
increases with
increasing DOD

DOD%= 83.986 *
(Cycles) + 9879.3

@ 11/18/2022

M36T Cycle Life at RPT 6
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100% DOD, 1C/0.5C Cycle Life: Resistance @25°C

~. Resistance rise
is highest at
100% DOD

@ 11/18/2022
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=~ Calendar Life
Estimations for 50
multiple

cylindrical cells

20

Calendar Life (Years)
w
o

@ 11/18/2022

Calendar Life Summary
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Calendar Life Estimations, 219days

M36T 100% SOC Life
Temp Cal Life (Yrs
0 36.34
5 24.20
10 16.35
15 11.20
25 5.46
40 2.02
60 0.62

@ 11/18/2022

Ln( Life to achieve 20% Capacity loss,

Arrhenius Plot (LGChem M36T Cells) 100%S0C
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Calendar Life Estimations, 219days

@ 11/18/2022
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Thermal Runaway

Alexander Sorensen




M36T Thermal Runaway Results

Minimum

Test Temperature (deg C)
M36T Ola 214
M36T 02a 16.6
M36T 03a 22.6
M36T 04a 17.5
M36T 05a 19.2
M36T 06a 20.5
M36T 07a 231
M36T 08a 25.3
M36T 09a 23.2
M36T 10a 23.2
Average 21.3
st. dev 2.8
95% Confidence

Interval 2.0

@ 11/18/2022

Maximum
Temperature (deg C)

475.4
497.8
381.1
535.9
427.6
423.2
287.1
554.4
456.1
486.1
452.5

78.2

55.9

Mass Lost

(gm)

30.1

30.4

315

314

314

321

30.9

29.5

33.1

321

31.2

11

0.8

First Critical
Temperature (deg C)

119.3
121.4
123.8
1233
123.7
120.9
120.0
122.2
1235
124.3
122.2

1.8

13

Second Critical (Initiation)

Temperature (deg C)

180.3

175.4

174.3

184.4

184.8

179.5

183.5

176.7

182.1

181.6

180.2

3.7

2.7

Cell Enthalpy Canister

(kJ)

14.9

15.6

10.7

17.1

12.6

12.6

7.0

17.9

13.8

15.0

13.7

3.2

2.3

Enthalpy (kJ)
18.6
19.3
14.5
20.9
16.4
16.3

9.3
21.6
17.6
18.8
17.3

3.6

2.5

Total Enthalpy

(kJ)

335

35.0

25.2

38.0

28.9

28.8

16.2

39.5

314

33.8

31.0

6.8

4.8
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M36T Thermal Runaway Results Continued

M36T Ola
B M36T 03a
M36T 05a
B M36T 07a
B M36T 09a

W Average

Error bars represent a 95% confidence interval

Minimum Temperature (deg Maximum Temperature (deg Mass Lost (gm) First Critical Temperature  Second Critical (Initiation) Cell Enthalpy (kJ) Canister Enthalpy (kJ)
Q) C) (deg C) Temperature (deg C)
11/18/2022
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M36T Thermal Runaway Results Continued
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Questions?




