
Evaluation of Li-ion 18650 Cells for the EMU Battery

Test Profile:

1. Initial physical characterization (dimensions and weight), OCV and CCV checks.

2. Two charge/discharge cycles were performed on the cells at 25 ± 2 ºC to determine their capacities. Charge was performed with 0.5 C current to 4.2 V, continued at constant voltage until the current fell to about 50 mA and discharged with 0.5 C current to 2.7 V.  The C rate was based on the manufacturers’ rated capacity of the cells.  Cells that had capacities that were ± 5 % outside of the average capacity of the cells were replaced with fresh cells.  Of the seventy cells tested, one MELCO 1600 mAh, one MELCO 1800 mAh, one Sony GR 1500 mAh and one Moli 1600 mAh cells were replaced as their capacity fell outside the 5 % range.

3. The C/10 charge/discharge rate cycling was performed on each five-cell string from each manufacturer.  The cells were subjected to a C/10 charge by charging them with a C/10 current (C rate based on rated cell capacity) to 21.0 V and then holding them at 21.0 V until the current tapered to 25 mA.  The cells were discharged using a C/10 discharge current to 16.0 V.  Five cycles were performed at room temperature (25 ± 2 ºC), two cycles at 55 ± 2 ºC and two cycles at 12 ± 2 ºC.

4. The discharge capacities for the fifth cycle at room temperature (25 ºC) and the second cycle for the 55 ºC and 12 ºC tests are given in Tables 1, 2 and 3 respectively.  The discharge curves are given in Figures 1, 2 and 3.

Table 1: Discharge Capacities at 25 ºC

Charge: C/10 to 21 V, with taper to 25 mA.  Discharge C/10 to 16 V

	Cell Type
	Cycle #5

	MELCO

1.8 Ah
	1.743 Ah

	Sony GR

1.5 Ah
	1.154 Ah

	MELCO

1.6 Ah
	1.579 Ah

	Panasonic

1.8 Ah
	1.904 Ah

	Sanyo

2.0 Ah
	1.916 Ah

	Samsung

2.0 Ah
	1.957 Ah

	Moli

1.6 Ah
	1.565 Ah
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Figure1: Discharge Characteristics for Seven Li-ion Cells 

Under EMU Test Conditions (Cycle # 5)

Charge: C/10 to 21V with taper

Discharge:C/10 to 16 V

Temp: 25 deg C


Table 2.  Discharge Capacities at 55 ºC 

Charge: C/10 to 21 V, with taper to 25 mA.  Discharge C/10 to 16 V 

	Cell Type
	Cycle #2

	MELCO

1.8 Ah
	1.781 Ah

	Sony GR

1.5 Ah
	1.171 Ah

	MELCO

1.6 Ah
	1.605 Ah

	Panasonic

1.8 Ah
	1.921 Ah

	Sanyo

2.0 Ah
	1.929 Ah

	Samsung

2.0 Ah
	2.005 Ah

	Moli

1.6 Ah
	1.594 Ah
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MELCO 1800 mAh 55°C

Sony Gr 1500 mAh 55°C

MELCO 1600 mAh 55°C

Panasonic 1800 mAh  55°C

Sanyo 2000 mAh 55°C

Samsung 2000 mAh 55°C

Moli 1600 mAh 55°C

Temp: 55 deg C

Charge: CC/CV C/10 to 21 V with taper

Discharge: C/10 to 16 V


Table 3.  Discharge Capacities at 12 ºC

Charge: C/10 to 21 V, with taper to 25 mA.  Discharge C/10 to 16 V

	Cell Type
	Cycle #2

	MELCO

1.8 Ah
	1.643 Ah

	Sony GR

1.5 Ah
	1.131 Ah

	MELCO

1.6 Ah
	1.503 Ah

	Panasonic

1.8 Ah
	1.856 Ah

	Sanyo

2.0 Ah
	1.892 Ah

	Samsung

2.0 Ah
	1.894 Ah

	Moli

1.6 Ah
	1.533 Ah
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MELCO 1600 mAh 12°C

Sony Gr 1500 mAh 12°C

MELCO 1800 mAh 12°C

Panasonic 1800 mAh 12°C

Samsung 2000 mAh 12°C

Moli 1600 mAh 12 °C

Sanyo 2000 mAh 12°C

Temp: 12 deg C

Charge: CC/CV C/10 to 21 V with taper

Discharge: C/10 to 16 V


