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Report No. RSZBHST190919653
List of Attachments:
Appendix 1: 1 pages of Photo Documentation

Summary of testing:

Tests performed (name of test and test clause):

Test items Sample Number
T.1: Altitude simulation / = F 4L,
T.2: Thermal test / I 5 3
T.3: Vibration / #£3)) Cl# - C10#
T.4: Shock / #ht
T.5: External short circuit / #M4E 4

T.6: Crush / & or Impact/f#it; C11# - C20#
T.7 Overcharge / iE 75 H -
T.8: Forced discharge / & il 5 H, C21# - C40#

The sample’s status is good.

FE IR DL R AT

The conditions of the Cells of samples No. C1#to — C5#are at first cycle, in fully charged states.

FE g5 C1# - CS#HEE — IR 78 5L A 31 58 42 78 HUIRZAS 0 H RS

The conditions of the Cells of samples No. C6#to—C10#are after 25th cycles ending, in fully charged
states.

FE g 5 C6# - CLO# 25 AEIA 78 5 HL A 1 /5 58 4 78 DR A (1 H b

The conditions of the cells of samples No. C11# to — C15# are at first cycle at 50% of the design rated
capacity.

FE g CL1# - CLE#Y 5 — IR 78 T80 S 7t i 28 R R S R 1R 0% R 1 FLES

The conditions of the cells of samples No. C16# to — C20# are after 25th cycles ending at 50% of the
design rated capacity.

B 9 5 C16# - C20# 825 XA 78 T8 FEL A 301 5 78 L 2R AR R 25 58 O 5090 R A A AR

The conditions of the cells of samples No. C21# to — C30# are at first cycle, in fully discharged states.
FE g C21# - C30#9 5 — IRAE I 78 T8 B I 578 4 T8 R IR AS ) LS

The conditions of the cells of samples No. C31# to — C40# are after 25th cycles ending in fully
discharged states.

FE g5 C31# to — CA0# 25K G 78 18 it Jil 1) 78 4 TEORUIR S B Lt
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Report No. RSZBHST190919653
Test Procedure:

1. TestsT.1 toT.5 are conducted in sequence on the same Cell .Tests 6 and 8 are conducted using not
otherwise tested cells..
FEL SO 00 A2 0 AR TR ) — 4 b AT R BG TA R 1.5, RIS T.6 AN T.8 B FH A 7 Ak Beact (1) F it
2.Inorder to quantify the mass loss, the following procedure is provided:

Mass loss(%)=(M1-M_)/M1x100
RTEARESR, THELTARTHE: BRI (%)=(M1-M2)/M;x100
Where M, is the mass before the test and M is the mass after the test. When mass loss does not
exceed the values in Table below, it is considered as" no mass loss".
s M2 30 HT 05T &2, Mo 38 5 105 & o a0 SR 40 AR AN I R B 4 B 800, IR R T i &4 2R

Mass M of cell or battery Mass loss limit

F R F Y Y O Joi A R PR A
M<1g 0.5%
1g<M=<75g 0.2%
M>75¢g 0.1%

3. In test T.1toT.4, batteries meet this requirement if there is no leakage , no venting ,no

disassembly ,no rupture and no fire and if the open circuit voltage of each test cell after testing is not
less than 90%o0fits voltage immediately prior to this procedure.

ENMATAET.AS, HESAH LB, oM<, Tk, TRMIE K, 3 B3R ik £
JE BT % B AS AN T HAE EAT X — 1 1 H R 111 90%
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Report No. RSZBHST190919653
Possible test case verdicts:

M H5E

- test case does not apply to the test object ................ CN/A
FEAEH TP R

- test object does meet the requirement ...................... ! P (Pass)

MRAF & FLE

- test object does not meet the requirement ................ ! F (Fail)

AT &R E

TESTING ettt :

Date of receipt of test item .........cccocovvciviiiiiiiienenn : 2019-12-09

Date (s) of performance of testS........ccccvvecvrivenenn  2019-12-09 to 2019-12-23

General remarks:

The test results presented in this report relate only to the object tested.

AR IR S5 RAUR IR R fh 7157

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory. A4k 5 AR £ AR 5200 = P At A S A

"(See Enclosure #)" refers to additional information appended to the report.

"(See appended table)" refers to a table appended to the report.

Throughout this report a point is used as the decimal separator.

General product information:
The cells, model no. 14500/500mAh 3.7V, are Li-ion Cell and used in port-able
applications Additionally, details information of the cell, as following:

Product name Li-ion Cell
Type/model 14500/500mAh 3.7V
Nominal voltage 3.7V

Rated capacity 500mAh
Recommended charging 4.9V

voltage

Maximum charging 500mA

current

Maximum discharging 1500mA

current

Discharge cut-off voltage | 2.75V

Dimensions Max.: ®14.0mmx50.0mm
Weight Appr.: 16.99

The final evaluation of the Cell must be conducted in the end product for which the Cell will be used.
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Report No.RSZBHST 190919653

UN38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.3.4.1

Test T.1: Altitude simulation/f& E

P

Test cells and batteries shall be stored at a pressure
of 11.6 kPa or less for at least six hours at ambient
temperature (20+5°C)/ 4 H e Fl HEth 7F
MREEN2045°C, KK SIA K T-11.6kpaf ) #htE 41
A7 A>T 64N o

Cells and batteries meet this requirement if there is
no mass loss, no leakage, no venting, no
disassembly, no rupture and no fire and if the open
circuit voltage of each test cell or battery after testing
is not less than 90% of its voltage immediately prior
to this procedure. The requirement relating to
voltage is not applicable to test cells and batteries at
fully discharged states.

[RGB SR OERk. LRl TE
M. Joor il JomR VA KR ToHE KIS ]
5 FT i E S AN T BT H S Y 90% . T
ST RS 7 THI R SRANIE T 50 480 FEL 1 RGOSR R
.

No leakage, no venting, no
disassembly, no rupture and no
fire. / LW, LEM. L
fift RS LE KR

The data see table 1. / 1%k
P WKL,

38.3.4.2

Test T.2: Thermal test/{E FF iR

Test cells and batteries are to be stored for at least
six hours at a test temperature equal to 72+2°C,
followed by storage for at least six hours at a test
temperature equal to - 40+2°C. The maximum time
interval between test temperature extremes is 30
minutes. This procedure is to be repeated 10times,
after which all test cells and batteries are to be
stored for 24 hours at ambient temperature
(2045°C). /1 Je bt i AE 72+ 2° CIN IR S 3 B &
BN, ARG TTE- 40+£2°CHYIREE ik B % /b6
/NI o i PR A 1K) B R TR B IR TR) 93073 . kA
100K, I Jo W RE Rl E 20+ 5°C IR A 55 Hp 6 24N
B o

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at least 12 hours. /X T KHLE,  7E m iR AKIE H
JECE I [ e /> 124> /N

N/A

Cells and batteries meet this requirement if there is
no mass loss, no leakage, no venting, no
disassembly, no rupture and no fire and if the open
circuit voltage of each test cell or battery after testing
is not less than 90% of its voltage immediately prior
to this procedure. The requirement relating to
voltage is not applicable to test cells and batteries at
fully discharged states.

[ ATRAT & 20K ToiES L. LRl LE
ML Toor i ToRERVAS T KA s rs e i il
Bla BT i L S AT I AT 2% R FR190%. LTI
I U 5 T PR SRAN I T 56 T8RP FRLERT R
it

No leakage, no venting, no
disassembly, no rupture and no

fire. | T~ LEMW. Lo
it TR KT H KR

The data see table 1.

1 KA WL
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Report No.RSZBHST 190919653

UN38.3

Clause Requirement + Test Result - Remark Verdict

38.3.4.3 |Test T.3: Vibration/#z3) P

Cells and batteries are firmly secured to the
platform of the vibration machine without distorting
the cells in such a manner as to faithfully transmit
the vibration. The vibration shall be a sinusoidal
waveform with a logarithmic sweep between 7 Hz
and 200 Hz and back to 7Hz traversed in 15
minutes. This cycle shall be repeated 12 times for a
total of 3 hours for each of three mutually
perpendicular mounting positions of the cell. One P
of the directions of vibration must be perpendicular
to the terminal face. /Ff i 122 [ Hh 2 B AR R 8 &
Gl b. JRESNLLEZBEIE, LL7THZIE B2 200Hz,
SR IR B BITHZ Y —NMEH, — DMERRFE:157>
Bl XTRER AN EAR SR BV 7 A EAERR 121K, $E3
AN o Her —ANIRB) 7 7] 20 20 ELRE i R AR
1.
The logarithmic frequency sweep shall differ for cells
and batteries with a gross mass of not more than 12
kg (cells and small batteries), and for batteries with a
gross mass of more than 12 kg (large batteries). /X
T kA8 AT 1.2k PO (PRSI Fe ) A
12kg i) FLI R B, X B A [
For cells and small batteries: from 7 Hz a peak
acceleration of 1 gn is maintained until 18 Hz is
reached. The amplitude is then maintained at 0.8
mm (1.6 mm total excursion) and the frequency
increased until a peak acceleration of 8 gn occurs
(approximately 50 Hz). A peak acceleration of 8 gn
is then maintained until the frequency is increased to P
200 Hz. /0 SN R, 88y IWTHZIT
BORRF Lon ) R s B2 B B N 18Hz, AR5 KR
R FRFEFE0.8mm (A (i F51.6mm) 38N AT B 5 i
KINE L 1L F8gn (F# 21 950Hz), H fe KM B f/
FFE8gN EL A1 i1 $1)200Hz ..
For large batteries: from 7 Hz to a peak acceleration
of 1 gn is maintained until 18 Hz is reached. The
amplitude is then maintained at 0.8 mm (1.6 mm
total excursion) and the frequency increased until a
peak acceleration of 2 gn occurs (approximately 25
Hz). A peak acceleration of 2 gn is then maintained
until the frequency is increased N/A
to 200 Hz. /% T KHh, SHEEsTN: IW7HZIF UG IR
Fr1gn it i K d B FL A N 18Hz, SRR AR IR O]
FEFE0.8mm (S (i Fs1.6mm) 38 i A1 B 5 e A
HRIE IR F2gn (FIR L N25HZ), K5 KN (R RRAE
2gnEL A28 N FI200Hz .
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Report No.RSZBHST 190919653

UN38.3

Clause Requirement + Test Result - Remark Verdict

Cells and batteries meet this requirement if there is | No leakage, no venting, no

no leakage, no venting, no disassembly, no rupture |disassembly, no rupture and no
and no fire during the test and after the test and if fire. | IR TCE M. T
the open circuit voltage of each test cell or battery | f# . LI T E KL .
directly after testing in its third perpendicular
mounting position is not less than 90% of its voltage | The data see table 1.
immediately prior to this procedure. The requirement |, TR EE 1. P
relating to voltage is not applicable to test cells and
batteries at fully discharged states./ it Al EE AT &
BOR: TRk, IR CEM. oo ok
FRUASKTCHE KING s v i U 5 R T % H AN
AT AT T 2% R F190% o LI OG T Fi 5 THI i 22
SRANIE T 58 A S ) HLS A L .

38.3.4.4 |Test T.4: Shock/mh P

Test cells shall be secured to the testing machine by
means of a rigid mount which will support all
mounting surfaces of each test cell. Each cell or
battery shall be subjected to a half-sine shock of
peak acceleration of 150 gn and pulse duration of 6
milliseconds. Alternatively, large cells may be
subjected to a half-sine shock of peak acceleration
of 50 gn and pulse duration of 11 milliseconds. Each
cell shall be subjected to three shocks in the positive
direction followed by three shocks in the negative p
direction of three mutually perpendicular mounting
positions of the cell or battery for a total of 18
shocks. /LAEE [ A FE SR 2 (B M . WPEES RS
it LAEAE y150gn ) IESZ I sk B i o, ka4
“ztems, WAb, KHESTL 2 EAINEE50gn Ak
TRFSEI [R] 1A ms R IEZ By, AR S L ZAE
=N HAH R LA PR 22 2 77 AL ) TE T R 4852 = it
#7, BEERITINGZ =0, MIEg 2180
B
Each battery shall be subjected to a half-sine shock
of peak acceleration depending on the mass of the
battery. The pulse duration shall be 6 milliseconds
for small batteries and 11 milliseconds for large
batteries. Each cell or battery is subjected to three
shocks in the positive direction followed by three
shocks in the negative direction of each of three
mutually perpendicular mounting positions of the cell
for a total of 18 shocks. The formulas below are N/A
provided to calculate the appropriate minimum peak
accelerations /4™ Lt 48 57 o (R 3k P4 Bk
R AT, /NI B Bk P RRSE I F] D 6ms, K
(KPP RF S (R 11ms,  BEANFE S ATE = AN HAH
e B R 2 BT AL IR DT 45 =y, A AE
RITIAEZ =0y, Mgz 180 J 4L T
0 2 3R B P g /N B e
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Report No.RSZBHST 190919653

UN38.3
Clause Requirement + Test Result - Remark Verdict
Battery Minimum peak acceleration Pulse duration
150 g, or result of formula
Small batteries Acceleration(g, )= 6 ms
whichever iz smaller
50 gy or result of formula
Large batteries Acce{gmmu(g'j=\“:isﬂfsiﬂ*} 11 ms
whichever iz smaller
* Mass is expressed in kilograms
Cells and batteries meet this requirement if there is | No leakage, no venting, no
no mass loss, no leakage, no venting, no disassembly, no rupture and no
disassembly, no rupture and no fire and if the open |fire. / LRk~ LE M. TH
circuit voltage of each test cell or battery after testing | . FLHEZLLL K& T2 KIS,
is not less than 90% of its voltage immediately prior
to this procedure. The requirement relating to The data see table 1.
voltage is not applicable to test cells and batteries at |, T A W31 . p
fully discharged states.
[ USRI AT S 2K TORE#k. TWNK. T8
M. ool TORERUL LT KL R R il
UG T B H AT I AT B8 HL R FR190% .
SIS F s 77 T ) S SRAN I T 58 A T H S ) RS
ZALLER 1
38.3.4.5 |Test T.5: External short circuit/4 a5 P
The cell or battery to be tested shall be temperature
stabilized so that its external case temperature
reaches 57+4°C and then the cell or battery shall be
subjected to a short circuit condition with a total
external resistance of less than 0.1 ohm at 57+4°C.
This short circuit condition is continued for at least
one hour after the cell or battery external case P
temperature has returned t057+4°C. /{47 MR IR 55
IR R EEDT £4°C, LUERE S AMRIRE A F
57+4°C, SRJEHAE S IE SR A /N T-0. LRR AR 5 L B
[l FE AT LR, FEAL SNSRI KR $57+4°C L 5
TRFFFLAIRS VN L L
external temperature does not exceed 170 °C and | and no fire during the test and
there is no disassembly, no rupture and no fire within six hours after the test./
during the test and within six hours after the test./fl | ze st i F2 o L% 2 J5 64N /N
AT G R AR L ZJE6 I | gy, shgeiE EA#E170° C,
W, SMRIREARILL70°C, JEHTMR. TR | 5t 0 o0, TR E K P
TE KR KA. WER KA.
The data see table 1.
1 A E I 21
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Report No.RSZBHST 190919653

UN38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.6 |Test T.6: Impact / Crush/#&&/HE P
Test procedure — Impact (applicable to cylindrical Cylindrical cell samller than to
cells greater than or equal to18 mm in diameter) /f# |18 mm in diameter) /EL{%/N T N/A

A& & T EARK T BEE T 18mm i AL HE) 18mm i EA T HAY)
The sample cell or component cell is to be placed on
a flat smooth surface. A 15.8 mm=0.1mm diameter,
at least 6 cm long, or the longest dimension of the
cell, whichever is greater, Type316 stainless steel
bar is to be placed across the centre of the sample.
A 9.1 kg+0.1 kg mass is to be dropped from a height
of 61+2.5 cm at the intersection of the bar and
sample in a controlled manner using a near
frictionless, vertical sliding track or channel with N/A
minimal drag on the falling mass. The vertical track
or channel used to guide the falling mass shall be
oriented 90 degrees from the horizontal supporting
surface. MFE S AE — A FEEDE P B ¥ —
H~15.8 mmt 0.1mm, KEA/NTF6cmir3164
PR R B S, KB 99.1 kg0.1
kg E I M61+2.5 e ] 7 FEVE 171K i

The test sample is to be impacted with its
longitudinal axis parallel to the flat surface and
perpendicular to the longitudinal axis of the 15.8
mm=0.1mm diameter curved surface lying across
the centre of the test sample. Each sample is to be N/A
subjected to only a single impact. /452 &7 1

dt, NS5 P R TP AT I SRR RE O
H4£15.8 mmz0.1mm#Z i R HEE. T4
FE G R4z — k.

Test Procedure — Crush (applicable to prismatic, Cylindrical cell samller than to

pouch, coin/button cells and cylindrical cells not 18 mm in diameter) /B 4%/ T

more than 18 mm in diameter). /5/k CEMTHME | 1gmmmm sk HAS) P
o SRR, A /AT RS EAR AN I 18mm

I )

A cell or component cell is to be crushed between

two flat surfaces. The crushing is to be gradual with
a speed of approximately 1.5 cm/s at the first point
of contact. The crushing is to be continued until the

first of the three options below is reached. /4 i P
TEPIASF I A I, $5 5 Bk, fE5—1
Fefid 5 LR K2 N1.5emls. BrERFSERET, H
FIHBLLLTF =Fhif e —
(&) The applied force reaches 13 kN+0.78 kN; p
/i i 7735 )13 kKN£0.78 kN
(b) The voltage of the cell drops by at least 100 mV; N/A
IHE B LS T B 2220 100mV
(c) The cell is deformed by 50% or more of its
original thickness. /H1it A8 T2 Ji7 46 5 2 (1) 50% LA N/A
o
Phone : +86 755 8650 3482 Shenzhen Beihang Testing Co., Ltd.
Fax: +86 7558650 3182
. . . Room 202, 2/F, Building F, HaoWei
Chock oo s’k Grasom el bt
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UN38.3

Clause Requirement + Test Result - Remark Verdict

A prismatic or pouch cell shall be crushed by
applying the force to the widest side. A button/coin
cell shall be crushed by applying the force on its flat
surfaces. For cylindrical cells, the crush force shall
be applied perpendicular to the longitudinal axis. /#%
T BARIR FL A L M i 58 ) — TRt s o L1/ T T
FEES M P IH R T e o [BIAE TR B AN A 2 )
77 At

Each test cell or component cell is to be subjected to
one crush only. The test sample shall be observed
for a further 6 h. The test shall be conducted using
test cells or component cells that have not P
previously been subjected to other tests./&EANEE i #
A HREN, I HREZ— Ut . S5 R A
N E M EE6 /N

Cells and component cells meet this requirement if | No disassembly and no fire.
their external temperature does not exceed 170°C |/ G filt, To&E KR KE,
and there is no disassembly and no fire during the
test and within six hours after this test. /HE5# £ 2 | The data see table 2.
K AEMNRIE L LA Z JF64 /N A, SRR EEAS | 1 I k2.
#id170°C, JFHIERTICE KR K E.
38.3.4.7 |Test T.7: Overcharge/id 7 H N/A

The charge current shall be twice the manufacturer's
recommended maximum continuous charge current.
Tests are to be conducted at ambient temperature.
The duration of the test shall be 24 hours. The
minimum voltage of the test shall be as follows: /7% N/A
T, DA R 7 BPR PR dp RHRR 48 78 F LR
FEM TR, DR 18] 24 /N o IR P 5t /) L s
I

(a) When the manufacturer's recommended charge
voltage is not more than 18V, the minimum voltage
of the test shall be the lesser of two times the
maximum charge voltage of the battery or 22V. /1 N/A
SR P BRI A8 P R AN L 18V, AT ) )
7 P P S IV 2 13 R B R ) R R AR P PR PR P A B
22V PN .

(b) When the manufacturer's recommended charge
voltage is more than 18V, the minimum voltage of
the test shall be 1.2 times the maximum charge
voltage. /41 SRl i i AR 1 7 i B el 18V, ARl N/A
TR B /) 7 FL L 2% A 132 P B R 11 e K7 P Pl
L2145 .

There is no disassembly and no fire during the test | No disassembly and no fire.
and within seven days after the test. /ZEMIH AT | TG0 fE, ToE KR KA.

WG TRN, FEmIEATEE KA. N/A
The data see table 3.
1 H s W23,
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UN38.3

Clause Requirement + Test Result - Remark Verdict

38.3.4.8 |Test T.8: Forced discharge/3& s & P

Each cell shall be forced discharged at ambient
temperature by connecting it in series with a 12V
D.C. power supply at an initial current equal to the
maximum discharge current specified by the
manufacturer. /fEZEIR T, KA BSIEREL12VE
EL YR E AT RO, e LR RS A
WG PR 9 ) 32 S ERR R e R HL LA

The specified discharge current is to be obtained by

connecting a resistive load of the appropriate size P
and rating in series with the test cell. Each cell shall
be forced discharged for a time interval (in hours)
equal to its rated capacity divided by the initial test
current (in ampere). /41 7 [ 75CH FEL AL E I B IEAE N
LS BRSNS, B
F 22 1 TS PRI 1) (VNI ) B 25 B B AR UL (%2
.
There is no disassembly and no fire during the test | No disassembly and no fire.
and within seven days after the test./fE A FIMNK | /o fRFITGE KR K AE .
FTSETRN, ST AIeE KRR P
The data see table 4.
1 s Wk 4
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Tables
Table 1: T.1~T.5/ &1, JURAT.1~JWAT.5
Test 5:
. Tes_t L Al-t|tude Test 2: Thermal test/ Test 3: Vibration/ Test 4: Shock/ Extemal -
OCV prior simulation/ St 2. 5 R TG Ik 3. IR TR 40 ik Short Circuit/

Sample | MasS | totest TR 1 R A e P b AR Wk 5: HME
it | o, | o i

G AT ﬁﬂ‘ R} Voltage after Voltage after Voltage after Voltage after Temp. (°C)

AR L Mass loss test/Voltage Mass loss test/Voltage Mass loss test/Voltage Mass loss test/Voltage
(%) pre-test, (%) pre-test, (%) pre-test, (%) pre-test,
(%) (%) (%) (%)

Cl# 16.907 4.186 0.00 99.95 0.03 99.35 0.01 99.95 0.01 99.93 98.6
C2# 16.910 4.186 0.01 99.93 0.04 99.35 0.00 99.95 0.01 99.93 103.4
C3# 16.904 4.185 0.01 99.98 0.03 99.35 0.01 99.93 0.00 99.95 94.7
Ca# 16.913 4.187 0.01 99.95 0.03 99.28 0.01 99.95 0.01 99.95 98.1
C5# 16.920 4.186 0.01 99.95 0.04 99.35 0.01 99.93 0.00 99.93 100.7
Co# 16.914 4.184 0.01 99.98 0.02 99.35 0.01 99.95 0.01 99.95 95.8
C7# 16.906 4.185 0.01 99.93 0.03 99.40 0.01 99.93 0.00 99.95 97.6
cs# 16.918 4.184 0.01 99.93 0.02 99.40 0.01 99.95 0.01 99.95 99.4

Co# 16.911 4.185 0.00 99.95 0.02 99.33 0.01 99.95 0.01 99.95 102.2
Cclo# 16.917 4.186 0.01 99.95 0.04 99.33 0.01 99.93 0.00 99.98 104.5
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Tables

Table 2: Crush or impact/ &2: #HFEBR#ET

Sample No. Cli# Cl2# C13# Cl4# C15# Cl6# Cl17# C18# C19# C20#
Test 6:
Crush OCV prior to test(V) 3.804 3.801 3.806 3.803 3.802 3.803 3.805 3.806 3.804 3.802
Temp. (°C) 24.2 24.5 24.1 24.3 23.8 24.0 244 24.3 24.1 23.8
Table 3: Overcharge / ¥&3: id7H
Test 7 Sample No. -- -- -- -- -- -- -- --
Overcharge | ey prior to test(V) -- - - - - - - -
Table 4: Forced discharge / 34: BRI
Sample No. C21# C22# C23# C24# C25# C26# C27# C28# C29# C30#
Test 8: OCV prior to test(V) 3.259 3.258 3.253 3.255 3.258 3.256 3.254 3.259 3.252 3.256
Forced
discharge Sample No. C31# C32# C33# C34# C35# C36# C37# C38# C39# C40#
OCV prior to test(V) 3.246 | 3.243 3.247 3.243 3.246 3.245 3.247 3.245 3.248 3.249
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Appendix 1
Photo Documentation
Details of: Fig. 1 — Front view of Cell
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Details of: Fig. 2 — Back view of Cell
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---End of Test Report---
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