&2 BAK DALIAN BAK POWER BATTERY Co.,Ltd

Inspection Report

Product name: Lithium ion power
battery
Specification model: 18650-Fe—1800mAh
Inspection category: comprehensive
performance testing
Inspection Department: Technical
Department

Inspection department: test

center
Inspection date: May 27, 2020
Report Number: CS 20200527
Number of |40PCS Test basis Product
samples specification,
national
standard
GB/T31485-2015
Sample Production battery sampling
information
Test Temperature 2542°C Humidity 60=+5%
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Conditions
Test Digital multimeter, internal resistance meter, charging and
€S discharging cabinet, stopwatch, constant current and constant
. voltage source, thermometer, acupuncture machine, extruder,
Equipment . . . .
weight impact machine, free fall stand, high and low temperature
box.
Standard The battery is charged with a constant current of 900mA under the
condition of an ambient temperature of 25°C +=2°C. When the battery
charein terminal voltage reaches 3.65V, it is changed to constant voltage
ging charging until the charging current is 0.02C.
Standard The battery is discharged at a constant current of 1800mA at an
ambient temperature of 25°C =2°C. When the battery terminal voltage
. reaches 2.5V, the discharge stops.
discharge g P
Max i mum The battery is discharged at a constant current of 5400mA at an
ambient temperature of 25°C =2°C. When the battery terminal voltage
reaches 2.5V, the discharge stops.
current
discharge
Test Results |qualified
Test: Yang Audit: Cao
Lan Fulan Approval :
Serial ) ) Number of in
Test items According to the standard ) Remarks
number samples conclusion
Diameter: 18.3mm=%0. 2mm 5 qualified
Appearance,
1 size. quality height:65.240. 2mm 5 qualified
Mass: 42+1g 5 qualified
Voltage, Voltage =3.2V 40 qualified
2 internal
resistance Internal resistance<<20mQ 40 qualified
) Not less than 100% of rated o
3 capacity 40 qualified
value
4 Temperature | _oc> 408, -10°C =50%. 0°C = 2 qualified
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performance 70%. 25°C=100%. 55°C =95%
Rate
5 discharge 1C=100%. 2C=95%. 3C=90% qualified
performance
Rate charging o
6 2C=80% qualified
performance
Normal o
No less than 85% of the initial
temperature . .
capacity, and capacity p
7 charge qualified
) recovery no less than 90% of
maintenance L .
the initial capacity.
and recovery
High o
No less than 85% of the initial
temperature . .
. capacity, and capacity L.
8 charging qualified
) recovery no less than 90% of
maintenance L .
the initial capacity.
and recovery
Standard discharge 1000 times
9 Cycle life =90% initial capacity 2000 qualified
times =80% initial capacity
Overdischarg No explosion, no fire, no o
10 qualified
e leakage
11 Overcharge No explosion, no fire qualified
12 Short circuit No explosion, no fire qualified
No explosion, no fire, no o
13 fall qualified
leakage
14 Thermal shock No explosion, no fire qualified
15 extrusion No explosion, no fire qualified
16 Heavy impact No explosion, no fire qualified
17 acupuncture No explosion, no fire qualified
Vibration No fire, no explosion, no .
18 qualified
test leakage
Sea water -
19 . y No fire, no explosion qualified
immersion
Low No fire, no explosion, no
20 P qualified
pressure leakage
Temperature No fire, no explosion, no .
21 qualified
cycle leakage
22 Storage Capacity recovery rate =90% qualified
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1 test
procedure

1) Under good light conditions, use visual inspection
to check the appearance of the battery

Appearance, size, quality

2) Use 07 150mm calipers to measure the diameter and
height of the battery;
3) Measure the quality of the battery with an
electronic scale with an accuracy of 0.001g.

2 According

to the
standard

Diameter: 18.3mm=%0.2 Height: 65.2mm=30. 2mm Mass: 42+ 1g

3 test

record
Numbering 1# 28 3# 44 b#
Exterior No No No No No

abnormality | abnormality | abnormality | abnormality | abnormality
Diameter 18. 23 18. 22 18. 25 18. 22 18. 23
(mm)

Height (mm) 65. 17 65.19 65. 22 65. 19 65. 21
Mass (g) 41. 68 41.59 41.75 41. 55 41.74
4 .

Conclusion qualified
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\oltage, internal resistance

1 test procedure
Use frequency 1KHz AC internal resistance
tester to measure;

2 According to the
standard

Voltage =3.2V, internal
resistance <20mQ

3 test data
Intern Intern Intern
Numberin rezist Voltag NU@ber rezist Voltag NU@ber reiist Voltag
8 ance | °© W e ance | °© S s ance | °© W
(mQ) (mQ) (mQ)
1# 15.18 | 3. 3036 15# 15.26 | 3.3037 29# 15.28 | 3.3037
28 15.09 | 3.3032 16# 15.39 | 3.3025 30# 15.07 | 3.3037
34 15.40 | 3.3036 17# 15.11 | 3.3030 31# 14.93 | 3.3038
44 15.39 | 3.3038 18# 15.05 | 3.3027 324 15.07 | 3.3029
o# 15.39 | 3.3034 19# 14.84 | 3.3024 33# 15.21 | 3.3032
(G4 15.11 | 3.3039 20% 15.20 | 3.3034 344 15.00 | 3.3031
# 15.45 | 3.3034 21# 14.99 | 3.3036 35# 14.83 | 3.3028
8t 15.61 | 3.3034 228 14.77 | 3.3030 364 15.93 | 3.3036
o 15.11 | 3.3029 23# 15.08 | 3.3033 37# 15.24 | 3.3034
10# 14.11 | 3.3031 244 15.21 | 3.3038 384 15.27 | 3.3035
11# 15.48 | 3.3035 258 15.45 | 3.3039 39# 15.51 | 3.3030
12# 15.25 | 3.3031 268 15.13 | 3.3037 404 15.21 | 3.3033
13# 15.13 | 3.3036 274 15.12 | 3.3032
14# 15.16 | 3.3034 28# 14.91 | 3.3035

Page 5 of 38 Unauthorized copy of part or all of this report is not allowed




ﬁBAK DALIAN BAK POWER BATTERY Co.,Ltd

4
Conclusi qualified
on
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1 test
procedure

1) After charging
according to the

standard,

Nominal capacity

2) Discharge according to standard.

3) stop

2 According

to the

standard

Discharge

capacity=1750mAh

3 test

record

Numberin Capacity Numberin Capacity Numberin Capacity
& (mAh) & (mAh) & (mAh)

1# 1792. 2 15# 1802. 6 29# 1798.0
2% 1798. 2 lo# 1790. 6 30# 1792.9
34 1791. 1 17# 1795.9 31# 1814. 7
4% 1792.9 18# 1792. 1 328 1790. 4
Hh# 1795. 7 19# 1796. 2 33# 1812.9
o# 1802. 3 208 1798. 1 344 1790.9
T8 1801. 1 21# 1811.5 35# 1815. 4
S# 1795. 8 228 1800. 0 36# 1816. 7
o# 1798. 1 23# 1797.6 37# 1803. 2
10# 1810.0 244 1796. 1 384 1806. 0
11# 1789. 4 258 1796. 9 39# 1799. 1
12# 1799. 6 268 1797.9 40# 1796. 3
13# 1797. 3 27# 1799. 6
14# 1791. 6 288 1797. 2
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4

1ifi
Conclusion qualified
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Temperature performance
1 test procedure

1) After charging according to the standard;

2) Discharge at -20° C, —-10° C, 0° C, 0.5° C, and 1C at 25° C and
55° C.

3) Record the discharge capacity;

4) After standing for 2h at
room temperature, check the
appearance.

2 According to the standard
-20°C =40%. —-10°C =50%. 0°C=T70%. 25°C =100%. 55°C =95%

3 test record

-20°C Discharge capacity
55C 25C 0cC -10°C | disch | ratio (%)
dischar | discha | discha | discha | arge
ge rge rge rge capac
Numbe | capacit | capaci | capaci | capaci | ity -10 | -20

ring |y mAh ty mAh | ty mAh | ty mAh | mAh 5°C | 25C |0C |*C T

17# 1850. 2 1734 | 1428.4 | 1175.3 | 929.7 | 106.7 | 100 | 82.3 | 67.7 | 53.6

18# 1838.2 | 1718.5 | 1417.1 | 1168.9 | 924 | 107 100 | 82.5 | 68 53.7

174 e T AN [R) I B 2R 1846 Jib A~ [R5 5 B 2%
4 4
3.5 ‘ 3.5 ‘
= S
z 2.5 \ \ —25C > 2.5 \ \ —_—25C
H 2 —0TC H 2 —0T
# 1.5 -20C E 15 -20C
1 —-10C 1 —-107C
0.5 — s 0.5 s
0 0
0 500 1000 1500 2000 o] 500 1000 1500 2000
#&/mAh & &/mAh
4
Concl | qualified
usion
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Rate discharge performance

1 test procedure

1) Recharge according to the standard, discharge at 1C to the

termination voltage, and record the discharge capacity;

2) Recharge according to the standard, discharge at 2C to the

termination voltage, and record the discharge capacity;

3) Recharge according to the standard, and record the discharge capacity at 3C to the
termination voltage;

2 According to the standard
1C=100% 2C=95%. 3C=90%

3 test data
1C 2C 3C
discharge discharge discharge
Numberi capacity capacity capacity
ng mAh mAh mAh 2C/1C ratio 3C/1C ratio
154 1733.7 1709. 3 1708. 5 98. 6% 98. 5%
16# 1721. 2 1695. 2 1692 98. 5% 98. 3%

NGRS G 16478 R B R e 4

N = =
2; \ ’ \

0 200 400 600 800 1000 1200 1400 1600 1800 2000 0200 400 600 800 1000 1200 1400 1600 1800 2000
B8 /mAh AE mhh

4
Conclus | qualified
ion
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Room temperature rate charging

1 test procedure

1) Recharge according to the standard, discharge at 1C to the
termination voltage, and record the discharge capacity;
2) Press 2C to charge again, discharge at 1C to the termination

voltage, and record the discharge capacity;

2 According to the standard

2C=80%
3 test data
Numberi
ng 0.5/1C 2C/1C Retention rate%
134 1736. 4 1728.8 99. 6
144 1738.5 1730 99.5
LHEERLCH S 1aHFERFLCH M
39 19
37 7 37 7
15 15 J
2 / —OSCEA 2 ! e —05CRE
%ji R _E.zzmm .m:ji i“"-—\ —05CRICH
29 \\ ATHE 29 \ WFH
27 \ _chﬁﬁlcﬁ% 27 \ _2(:}51@3(
25 25
0 200 400 600 800 1000 1200 1400 1500 1800 2000 0200 400 600 800 1000 1200 1400 1600 1800 2000
%% /mAh FE/mah
4
Conclus | qualified
ion
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Normal temperature charge maintenance and

recovery

1 test procedure

1) After charging according to the

standard, record the charging capacity

2) Put the fully charged battery at room temperature

and leave it for 28 days

3) Discharge the battery at 1C to the termination voltage, and record
the discharge capacity and time;

4) After standard charging, discharge at 1C to the termination
voltage, record the discharge capacity and time,

2 According to the

standard

The charge at room temperature is maintained at no less than 85% of
the initial capacity, and the capacity recovery is no less than 90%
of the initial capacity.

3 test data
Normal Normal
temperature temperature
charge Discharge charge Discharge
Initial retention capacity recovery capacity
Numbering | capacity mAh | capacity mAh | ratio (%) capacity mAh | ratio (%)
oft 1814 1756. 1 96. 8 1782. 4 98.3
10# 1822 1762. 8 96. 8 1787. 3 98.1
4 .
Conclusion qualified
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High temperature charging maintenance and

recovery

1 test procedure

1) After charging according to the

standard, record the charging capacity

2) Put the fully charged battery often at 55°C for 7

days

3) After leaving the battery at room temperature for 5 hours, discharge
it to the termination voltage at 1C, and record the discharge capacity

and time;

4) After standard charging, discharge at 1C to the termination
voltage, record the discharge capacity and time,

2 According
standard

to the

The high temperature charge remains at least 85% of the initial

capacity, and the capacity recovery is not less than 90% of the initial

capacity.
3 test data
55°C high 55°C high
temperature temperature
charge Discharge charging Discharge
Initial retention capacity recovery capacity
Numbering | capacity mAh | capacity mAh | ratio (%) capacity mAh | ratio (%)
H 1799 1749.6 97.3 1776. 3 98.7
8t 1813 1765 97.4 1789. 1 98.7
4
Conclusion | qualified
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Cycle performance

1 test procedure

1) Let stand for 10 minutes

2) Discharge with 1C current to the final

voltage (discharge the surplus)

3) Let stand for 10 minutes

4) Transfer to constant voltage charging with 0. 5C or 1C current as required until
the battery voltage reaches 3. 65V, and stop charging when the charging current
drops to 0.02C

5) Let stand for 10 minutes

6) Discharge to the final voltage with 1C current as required

7) Loop (376)
8) The battery capacity is less than 80% of the
rated capacity, and the test is terminated.

2 According to the standard
The discharge capacity after 1000 cycles is no less than 90% of the initial capacity,
and after 2000 cycles, the discharge capacity is no less than 80% of the initial

capacity.
3 test data
Discharge
Initial Capacity after capacity ratio
Numbering capacity mAh cycle mAh (%) Cycles
1# 1739. 3 1696. 1 97. 51 1000
28 1738. 7 1695.0 97. 49 1000
HE 7 fRE B i £ e i 8 24 ih 2k
2000 120. 00%
1800
1600 100. 00%
g Mo 80. 00%
<< 1200
= 1000 i 60.00%
—_—1# —_—1#
1@ 222 o 40. 00% —
400 20, 00%
200
o 0. 00%
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
TR BB (IEZR7 8- 47 4

4 Conclusion | qualified
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1 test procedure

1) The battery is charged according
to the standard method.

Overdischarge

2) The battery is discharged at 1C current for 90min and observed for 1h

2 According
standard

to the

No fire, no explosion, no leakage

3 test data
Initial
) Initial internal explosio | Catch Leakag | judgemen
Numbering ) ) smoke
voltage (V) | resistance n fire e t result
(mQ)
qualifie
2504 3.419 14. 3 no no no no d
qualifie
264 3. 406 13.9 no no no no d
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4
Conclusio | qualified
n
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Overcharge

1 test procedure

1) The battery is charged according to the

standard method.

2) Charge the battery cell with 1C current, and stop charging for 1 hour when it
reaches 5.5V or the time reaches 1 hour

2 According to the standard

No fire, no explosion

3 test data
Initial
Numberin | Initial internal . . judgement
) explosion Catch fire
g voltage (V) |resistance result
(mQ)
23# 3.419 15 no no qualified
244 3.423 14.9 no no qualified
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4 Conclusion | qualified
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Short circuit

1 test procedure

1) The battery is charged according to

the standard method.

2) Short—circuit the positive and negative electrodes of

the battery for 10 minutes (total resistance of the wire

is bmQ), and observe for 1 hour

3) Monitor the battery temperature change during the experiment. When the battery
temperature drops to about 20°C lower than the peak value, the experiment ends.

2 According to the standard

No fire, no explosion

3 test data
Initial
L. . } Catc .
i Initial internal explosio temperatu judgement
Numbering . h
voltage (V) | resistance n . re result
fire
(mQ)
29# 3.42 15.2 no no / qualified
30# 3.42 15.0 no no / qualified
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4
/.
-
4
/

4 Conclusion | qualified
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1 test procedure

fall

1) The battery is charged according to the

standard method.

2) The battery cell falls freely from a height of 1.5m to the concrete floor,
and falls from the positive and negative terminals one time each, and randomly

falls two times from the side.

3) After the free fall, check the battery voltage and appearance,

2 According to the standard

There should be no obvious damage, rupture, liquid leakage, smoke, fire, or
explosion in appearance.
3 test data
Before falling After falling
Numbering Voltage (V) | Voltage (V) Exterior
No obvious damage, rupture,
31# 3. 566 3.479 leakage, smoke, fire, or
explosion
No obvious damage, rupture,
32# 3. 564 3.472 leakage, smoke, fire, or
explosion
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4 Conclusion qualified

Page 22 of 38 Unauthorized copy of part or all of this report is not allowed



ﬁBAK DALIAN BAK POWER BATTERY Co.,Ltd

Thermal shock

1 test procedure

1) The battery is charged according to the

standard method.
2) Put the cell in an electric heating blast drying box, and the

temperature will rise from room temperature to 130° C+2° Cat arate
of 5° C+2° C/min and keep it for 30 minutes.

2 According to the standard

No fire, no explosion

3 test data
Numbering Initial IniFial internal explosion Cétch judgement
voltage (V) resistance (mQ) fire result
33# 3.423 15 no no qualified
34# 3.422 14.9 no no qualified
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4

1ifi
Conclusion qualified
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extrusion

1 test procedure

1) The battery is charged according to the
standard method.

2) Test under the following conditions.

a) Place the battery cell on two extrusion planes,
increase the pressure to 1340. 78kN, and maintain the
pressure for 1 min.

2 According to the standard

No fire, no explosion

3 test data
Initial
) Initial internal explosio | Catch )
Numbering . ] judgement result
voltage (V) resistance |n fire
(mQ)
35 3.416 14. 8 no no qualified
36# 3.426 15.1 no no qualified
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4 Conclusion | qualified
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1 test procedure

1) The battery is charged according to the

standard method.

Heavy impact

2) Place a ®15.8mm steel column in the center of the battery, and a 9. 1kg weight
hammer freely drops the impact cell from a height of 610mm.

3) After the free drop, detect the battery voltage and appearance.

2 According to
the standard
No fire, no explosion

3 test data
Initial
) Initial internal | explosi | Catch )
Numbering . . judgement result
voltage (V) | resistance on fire
(mQ)
394 3.419 15.1 no no qualified
40# 3.414 15.2 no no qualified
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4 Conclusion qualified
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acupuncture

1 test procedure

1) The battery is charged according to the standard method.

2) Use a high temperature resistant steel needle of & 3mm” & 8mm at a speed of
10mm/s”40mm/s to penetrate from the direction perpendicular to the battery plate
(the steel needle stays in the battery).

2 According to the standard

No fire, no explosion

3 test data
Initial
Numbering Initial 1nFerna1 explosi Catch fire judgemen
voltage (V) resistance on t result
(mQ)
37# 3.418 15 no o qua1d1f1e
38# 3.419 15.4 no no qua£;f1e

4 Conclusion

qualified
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1 test procedure

Vibration test

1) The battery is charged according to the standard method.
2) Apply a double amplitude of 1.6mm, a frequency change rate of 1Hz/min, a
frequency range of 10Hz 55Hz, and a reciprocating vibration of 90 100min to test
the vibration of the battery in three mutually perpendicular directions.

2 According to the standard

The battery core does not leak, fire or explode.

3 test data
Initial
Numbering Initial 1nFerna1 explosi Catch fire judgemen
voltage (V) resistance on t result
(mQ)
13# 3.421 15 no o qua1d1f1e
144 3.419 14. 7 no no qua{;f1e
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4 Conclusion | qualified

Page 31 of 38 Unauthorized copy of part or all of this report is not allowed



ﬁBAK DALIAN BAK POWER BATTERY Co.,Ltd

Temperature cycle

1 test procedure

1) The battery is charged according to the

standard method.

2) Put the battery in the temperature box, and adjust the temperature of the

temperature box as required to cycle 5 times and observe for 1H

2 According to

the standard

No fire, no explosion, no
leakage

3 test data
Initial
. Initial internal explosio Catch .
Numbering ) . judgement result
voltage (V) | resistance n fire
(mQ)
214 3.428 14.9 no no qualified
228 3.420 14. 8 no no qualified
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4 Conclusion
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Sea water immersion

1 test procedure

1) The battery is charged according to the

standard method.

2) Immerse the battery in 3. 5% NaCL solution (simulating the composition of sea water
at room temperature) for 2H, and the water depth should be below the single battery.

2 According to
the standard
No fire, no explosion

3 test data
Initial
. Initial internal explosio Catch .
Numbering ) . judgement result
voltage (V) | resistance n fire
(mQ)
19# 3.424 14. 8 no no qualified
208 3.422 15.1 no no qualified
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4 Conclusion qualified
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1 test procedure

Low pressure

1) The battery is charged according to the
standard method.

2) Put the battery into the low—pressure box, adjust the air
pressure in the test box to 11.6KPa and the temperature to
room temperature, let it stand for 6h, and observe for 1h

2 According to the standard

No fire, no explosion, no

leakage
3 test data
. Initial
Initial . i
. internal | explosio | Catch .
Numbering voltage i i judgement result
W) resistanc n fire
e mQ)
238 3.422 15.1 no no qualified
244 3.419 14. 8 no no qualified

G/AOXIN

4 Conclusion

qualified
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storage

1 test procedure

1) The battery is charged according to the

standard method.

2) Discharge at 1C for 30min

3) Store at 45°C +2 for 28 days, after 5 hours at room temperature, do a 0.5C full
charge and 1C discharge to 2.5V, record the recovery capacity

2 According to

the standard

Capacity recovery rate =90%
initial capacity

3 test data
. . Capacity .
i Initial Discharge . judgement
Numbering . ) retention
capacity capacity result
rate
11# 1784.9 1704. 6 95.5 qualified
12# 1787 1703 95.3 qualified
4 Conclusion qualified

Page 38 of 38 Unauthorized copy of part or all of this report is not allowed



