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EER (FEAMFRERED -

- Photos documentation (1 page)
- B (1700)

Summary of testing:

WAME B

Tests performed (name of test and test clause):
WRTE (A 42 K sk 0

Test(s) Sample Number
I 5 FEdhgR S
T.1: Altitude simulation / =5 fZ A5 4L
T.2: Thermal test / J5. 5 i 5

T.3: Vibration / 5/ cl1# - c10#
T.4: Shock / it

T.5: External short circuit / #1345 i
T.6: Crush / & c11# - c15#

T.8: Forced discharge / 5 il i . c16# - c35#

The sample’s status is good.
FERRIRIE R 4T

The conditions of the cells of samples No. c1# to c10# are at first
cycle, in fully charged states.

B 5 c1# -c10# NS — I3 78 FCH ) 301 56 4 7 FEIRAS ) LSS

The conditions of the cells of samples No. c11# to c15# are at first
cycle at 50% of the design rated capacity.

FEh g5 c11# -c15# 9 55— A 78 T80 e A 1) 78 B B A Pk 2 8 1Y)
50% IRA ) HES

The conditions of the cells of samples No. c16# to c25# are at first
cycle, in fully discharged states.

FE g 5 c16#-c25# 95— UKAE A 78 T8 HL A 19 5 4 TS HUIR A& (A FLE

The conditions of the cells of samples No. c26# to c35# are after
fifty cycles ending in fully discharged states.
FE g 5 c26# -c35# )y T+ U A 78 T80 R i 19 5 76 4 RS i v

o

Testing location:

TR A -

All tests as described in Test Case
and Measurement Sections were
performed at the laboratory
described on page 1.

B MRt B 3578 5 — T
fr s %= kAT .

Dongguan UTL Electronic Technology Co., Ltd.

1F, Hengzheng Bldg, North Road of Station, Nancheng District, Dongguan, Guangdong, China
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Test item particulars ..ol
P fE R

Cell tYPE ...
A 5564113

Nominal Voltage of Cell.........cccoviiiniiii! 37V
FLOAE L '

Rated Capacity of Cell.........ccooeiiniiiii

H A 2 5000mAh

APPEAraNCe.......cceeeveeiiiiiee el SlVETY
Bith {ASEN

Numberof Cell.........oooooeiiiiii 1ocs
A R P

}[%r;enswn(mm) 5.5mm (max) x 64.0mm (max) x 113.0mm (max)

Test case verdicts

WA E

Test case does not apply to the test object.................. : N/A
H s ANE TP 5

Test item does meet the requirement...............cccceeee . P(Pass)
MATF &

Test item does not meet the requirement.................... : F(Fail)
MAATTERE

Testing Wik

Date of receipt of testitem ........ccccoccveviiiiiiiiiee,

. " 2016-08-

$5ERE 1 016-08-09

Date(s) of performance of test .........ccccccoveiveieecnene : N12.00 . na.
R 1 2016-08-09 - 2016-08-23

General remarks &¥E

This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
PrAEAEE S, REARLL = B HAEATT 7 il

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

AR R AR SR SO IR A i 67 T

”(see remark #)” refers to a remark appended to the report.

“OLE#) FaR & & E.

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

AR PR A N
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Fﬁ%%l@\:

General product information:

The main features of this model are shown as below:
Il E S SN I

Nominal l\_lominal Maximum Maximum Maximum Cut-off
Model Nomin_al Nominal Charge | Discharge | Charge | Discharge | Charge Voltage
e capacity | voltage Current Currfant Current Currfant Voltage e
- BoEssE | Fueds | SUEl | BUCIE | BRI | KGR | KT LR
CERi LI CERi LI L )
5564113 | 5000mAh 3.7V 1000mA | 1000mA | 2500mA | 2500mA 4.2V 3.0V

Test Procedure:
MRFE

1. Tests T.1 to T.5 shall be conducted in sequence on the same battery. Tests T.6 and T.8 shall be
conducted using not otherwise tested cells. Test T.7 may be conducted using undamaged batteries
previously used in Tests T.1 to T.5 for purposes of testing on cycled batteries.

DT A-T 527 A R AE R —2H it _Edb47 . T.6RIT.8400 A 4 i et HEAT IR . T.7 W LA Z i T.A-T.5
WA 5 EETC A5 1) FLVB AT I

2. In order to quantify the mass loss, the following procedure is provided:
AR A IR A 5

(M1-M?2)

Mass loss (%) = x100

Where M1 is the mass before the test and M2 is the mass after the test. When mass loss does not exceed

the values in Table 38.3.1, it shall be considered as “no mass loss”.

MUZEMHARTAVE &, M2 E R EE. &880k A I Table 38.3.1 9 [RE R v ¥ 9 B A I B k7
Table 38.3.1 Mass loss limit

Mass M of cell or battery Mass loss limit
M<1g 0.5%
1g<M<75¢g 0.2%
M>75¢g 0.1%

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, Nancheng District, Dongguan, Guangdong, China
Tel:+86-769-3893 3228 Fax:+86-769-3893 3229 E-mail: sales@gdutl.com
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.34.1

Test T.1: Altitude simulation/& E &4

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)/ K Bt A Lt 7E
IFER2045°C. KSR JIA KT 11.6kpalfj Fh5E
WA DT84 /M)

Cells and 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 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 525K TolWil. B M. oo,
TR LA R ToE K I A s AL B FR B 1 T %
F R ANMIC T I BT T F R 9 90% BTG T F
77 T R 2SR AN T 76 4 T Fe i ) RS A L

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

no fire. / Tiwik. LEM. T
R TORER LR TG K
%o

The data see table 1. / it %k
P W%

38.3.4.2

Test T.2: Thermal test/{8 EiR%E

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 10
times, after which all test cells and batteries are to
be stored for 24 hours at ambient temperature (20
+5°C). /15 S FE i ET242° CII IR B s B 22 /16
AN, BRJIGTAE- 40£2°CHIFEE i B 2 /061
I o 0 48t 1 B K T B BT B) 9 3043 o G (B 34
109K, e F4 R B IE 2025° C A A5 i B 24 /)N
iR

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at least 12 hours. /5§ T K HSHAKHM, 78 &R
AR B8O BRI ] e 124 /N o

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.
[ RTRIBAT & 2K RN TR, i,
TR LR ToAE KL A s At = ) T i
R s AN T DA T % L R 1990 % . LG T FEL S
73 TH] R SRANIE 58 4 T8 HE i R RS AT L

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

no fire. / Tiw#. LEM. T
R TORER LT K
%o

The data see table 1. / it %k
P WA .
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.3 |Test T.3: Vibration/#Ez) P
Cells and batteries are firmly secured to the P

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 7 Hz 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
of the directions of vibration must be perpendicular
to the terminal face. /#¥ & 0 20 22 [ b 2 35 AEHR Bl
G E. JRSILUIEZBIE, LL7THZHG N %£200Hz,
SRR/ Bl BITHZ )y — MRS, — MES S50
Bvo OPRE A=A BAREE BT W) EAEFA 120K, HE3
AN o i —ANIRB) JT 1) 06 25 e B S AR
T

The logarithmic frequency sweep shall differ for P
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 i A K T-12kg IAE i (FLES
/N EEL ) 5 S 1 2kg ) LV (R T, X A
BASTA,

For cells and small batteries: from 7 Hz a peak P
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 200 Hz. /%F T HLES AN R, XHEESTN: A
THZIF IR TR FF 1 gn i B RN I8 FE B 3%y 18Hz,

SR JE IR PR FFTE0.8mm (AL 1.6mm) 35 s
FHE B EINE A RI8gn (MR 2 N50HZ), Kt
R B ORHFE 8gn B 1 A2 14 i £11200Hz .

For large batteries: from 7 Hz to a peak N/A
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
to 200 Hz. /X TR, XEEAHTN: MTHZIT IR
TRFF 1 gAY B RINIE B2 BB 9 18Hz, SRRk
E R EFAE0.8mm (i Fs1.6mm) FE38 A B 3l
KIE L L F2gn (FAF L1 925Hz), $ae KN
REFLE2gn B 2 HA 48 1 $]200HzZ

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, Nancheng District, Dongguan, Guangdong, China
Tel:+86-769-3893 3228 Fax:+86-769-3893 3229 E-mail: sales@gdutl.com
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Clause Requirement + Test Result - Remark Verdict

Cells and batteries meet this requirement if there is | No leakage, no venting, no P
no leakage, no venting, no disassembly, no rupture | disassembly, no rupture and
and no fire during the test and after the test and if | no fire. / T LB, T
the open circuit voltage of each test cell or battery | /3% . JEREZLLL L TE 2 KT
directly after testing in its third perpendicular %,

mounting position is not less than 90% of its
voltage immediately prior to this procedure. The The data see table 1. / {4
requirement relating to voltage is not applicable to | 4 .31,

test cells and batteries at fully discharged states.
TR MR AT & 25K oWl TR, oot
TR A KB R s R s AT i
F S AN T I A T % S 990 % o BB TG T FiL s
73 THI ) SRANIE FH 58 4 T8 HE S ) R AT L

38.3.4.4 |Test T.4: Shock/rh P

Test cells and batteries shall be secured to the P
testing machine by means of a rigid mount which
will support all mounting surfaces of each test
battery. Each cell or battery shall be subjected to a
half-sine shock of peak acceleration of 150 gn and
pulse duration of 6 milliseconds. Each cell or
battery shall be subjected to three shocks in the
positive direction followed by three shocks in the
negative direction of three mutually perpendicular
mounting positions of the cell or battery for a total
of 18 shocks. /LA [l FIFE 22 [ 8 = BN FE S . X4
ANFE i LAIEAE 2 150gn 2 1R SX I sk e o, ik
MRFLEOms. BN A AUE = A EOAH A LA L
AT IE T M4 % =Ry, BEEERTNE
Z=aebidr, SIS Z18

However, large cells and large batteries shall be N/A
subjected to a half-sine shock of peak acceleration
of 50 gn and pulse duration of 11 milliseconds.
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. /K HLE K FEI N 28 52 5 K ik
£ 50gn Ak bR SR (B 1 1ms [ - IE 5% 9 o A
P Db Z5UE =/ ELAH 3 LA F i 22 2 7 A 1R E 77 )
G =y, BEARITMEZ =t B3k
22181k M.

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, Nancheng District, Dongguan, Guangdong, China
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

Cells and 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 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.

[ HGSHHAT S 2R TR TCE M. T
T UL R ToAE KR s R el vl R T
IS AMIC T IR AT T % F S 990 % o LI T HL I
7 THI )L SRANIE F T 56 42 0 F I AR PR R R L

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

no fire. / iR TLEM. T
IR ToRER AR T KB
Ko

The data see table 1. / it %
WK,

38.3.4.5

Test T.5: External short circuit/4h 556 %

The cell or battery to be tested shall be
temperature stabilized so that its external case
temperature reaches 55+2°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 55£2°C. This short circuit condition
is continued for at least one hour after the cell or
battery external case temperature has returned to
55+2°C. MR FFMNNAPA R B A3 € £65 +2°C, LUME
P ANRIR L IA 35542°C, SR K A% b IE Gl A /s
T0. WAL P REL [ B R AT A K, A i R AP T
Pk $55+2°C 2 Ja IR FFRLER AR 1/ PA_E

Cells and batteries meet this requirement if their
external temperature does not exceed 170 °C and
there is no disassembly, no rupture and no fire
during the test and within six hours after the test./
SR VAT & 2R M A 1 DA S 2 J5 6/
BN, SAREEABL170°C, JEHILHE. ok
RINTHE KRG R

No disassembly, no rupture
and no fire. / Lo TorZ
PLE T KILBR KA

The data see table 1. / Mk %
P WA .

38.3.4.6

Test T.6: Impact / Crush/#E&/FF &

Test procedure — Impact (applicable to cylindrical
cells not less than 18.0 mm in diameter) /f& 7 (& &
FEHARKTET18.0mm [ A Hth)

Pouch cell/4:4k Bt

N/A

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, Nancheng District, Dongguan, Guangdong, China
Tel:+86-769-3893 3228 Fax:+86-769-3893 3229 E-mail: sales@gdutl.com
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UN 38.3

Clause Requirement + Test Result - Remark Verdict

The sample cell or component cell is to be placed N/A
on a flat smooth surface. A 15.8 mm0.1mm
diameter, at least 6 cm long, or the longest
dimension of the cell, whichever is greater, Type
316 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 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. /&£ e — 4
SFHEROEEPH F. B —EH14815.8 mmz 0.1mm,
KFEA/INT-6emir) 316485 AN A I A ot 0 T80
Je, B N9.1 kg+0.1 kg E A M61£2.5 cmif)
e BV ) B

The test sample is to be impacted with its N/A
longitudinal axis parallel to the flat surface and
perpendicular to the longitudinal axis of the 15.8
mmz=0.1mm diameter curved surface lying across
the centre of the test sample. Each sample is to be
subjected to only a single impact. /425 i o (1 Ff
ats NN 51 3H R T PAT JF SRR AR G
U EA£15.8 mmz0. 1mmZ i R I EE . &
AR R — .

Test Procedure — Crush (applicable to prismatic, Pouch cell/£24R HEs P
pouch, coin/button cells and cylindrical cells less

than 18.0 mm in diameter). /# /5 (& T

LR T /4130 HE A B4R /N T 18.0mm A B A
ZEAY)

A cell or component cell is to be crushed between P
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. [E#f 5
JRAE PN Z W) 5% T, B5 IS ) BEB Nk, (E58
—M R R KL 91 .5emls . BF IR RRSEE
17, BRIHILLN =Ml e —

(a) The applied force reaches 13 kN+0.78 kN; /ji: P
31k %113 kN0.78 kN

(b) The voltage of the cell drops by at least 100 N/A
mV; /4 ) LT T B 2220 100mV

(c) The cell is deformed by 50% or more of its N/A
original thickness. /FLIBAR T 1k Ji7 46 )5 B [150% LA
.

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, Nancheng District, Dongguan, Guangdong, China
Tel:+86-769-3893 3228 Fax:+86-769-3893 3229 E-mail: sales@gdutl.com
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Clause Requirement + Test Result - Remark Verdict

A prismatic or pouch cell shall be crushed by P
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. /BT BROIR FE B A 5 B 1 — T He . 4140
ME IS SN AR RS . BRATE S
2 LR 7 ) e

Each test cell or component cell is to be subjected P
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 previously been subjected to other tests.
FEEARE R AGR AfREaL, IR B R G2 — i .
JEZE TR R i B L6/

Cells and component cells meet this requirement if | No disassembly and no fire. / P
their external temperature does not exceed 170°C | 40k, & KIS KL,
and there is no disassembly and no fire during the e
test and within six hours after this test. /it 2% | The data see table 2. / 1A%
Re (ERIE R LUK R6 M, SRR | PRRHR2.

HIE170°C, FHHIATEE KR KA.

38.3.4.7 |Test T.7: Overcharge/it 7 N/A

The charge current shall be twice the N/A
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: /fE SR T, A2 ]
T2 PR EPR () B KR 82 70 L L A0 R i e e, 0
(] 224/N o PN A d /N FEUS G0 R

(a) When the manufacturer's recommended charge N/A
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
SR 3 P PR A 7 L R AN 18V, AT Y
/IN T R L g 1A R ) A K 7 L L s T £
B 22V BN

(b) When the manufacturer's recommended charge N/A
voltage is more than 18V, the minimum voltage of
the test shall be 1.2 times the maximum charge
voltage. /40 SR il i i B FR K 78 L FE ol 18V, A
DR fo /) 78 P FE S IR 127 2 1) 366 R B ) B K 7
HL R 11,215

There is no disassembly and no fire during the test N/A
and within seven days after the test. /7l 4 Al
RITBHIGTRAN, FEahJCo AT E KIS .

38.3.4.8 |Test T.8: Forced discharge/sa i & P

Dongguan UTL Electronic Technology Co., Ltd.
1F, Hengzheng Bldg, North Road of Station, Nancheng District, Dongguan, Guangdong, China
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Clause Requirement + Test Result - Remark Verdict

Each cell shall be forced discharged at ambient P
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. /7E iR T, RS RS ERAE 12V
L FEYR EREAT RO, e LR YRR A A
SCSHIUE L A T 325 T R PR R R T8 H L o

The specified discharge current is to be obtained
by connecting a resistive load of the appropriate
size 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). /3 7E {5 B VAL 30
o R R I LS PR KNI T 2R A S R 3R
75, B R DR RIS [R) (N ) B E 25 B A
WILE FIRL (2285 )

There is no disassembly and no fire during the test | No disassembly and no fire. / P
and within seven days after the test./fER A | TEoRATTCE KBLG KA.

s v b o T 2

RFERURTRA, FEARTEI AT KRR The data see table 4. / ik %

i 24
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Table 1: T.1~T.5/ F&1. Wik 1~k 5

Test 5: External

Sample| Mass | OCV  [Test 1: Altitude simulation/ Test 2: Thermal test/ Test 3: Vibration/ Test 4: Shock/ Short Gircuit/
No. | prior to t|or|(t)r(\t/t))/ Wk 1. = W 2: BERER TR 3: #]R3h WK 4: MR 5: ShEke B
RERL S test ()l o> LY '
MRS ﬁﬁﬁ%}ﬁ WRXETTF Mass loss | Change ratio| Massloss | Changeratio| Massloss | Changeratio| Massloss | Change ratio Temp. (C)
B R (%) (%) (%) (%) (%) (%) (%) (%) P
cl1# 83.160 4.195 0.001 99.98 0.004 99.71 0.002 99.98 0.000 99.98 110.3
c2# 82.770 4.194 0.000 99.95 0.003 99.69 0.000 99.95 0.000 99.95 107.5
c3# 83.477 4.195 0.000 99.95 0.002 99.57 0.001 99.98 0.001 99.95 105.6
ca# 82.857 4.196 0.000 100.00 0.004 99.55 0.002 99.98 0.001 99.95 109.0
c5# 83.428 4.189 0.001 99.98 0.004 99.74 0.001 99.98 0.000 99.98 113.2
c6# 83.390 4.190 0.002 99.95 0.004 99.76 0.002 99.95 0.002 99.98 113.6
cT# 83.201 4.191 0.001 99.95 0.003 99.62 0.000 99.95 0.002 99.98 118.1
c8# 83.433 4.192 0.001 99.98 0.004 99.59 0.001 99.95 0.002 99.95 1171
co# 82.857 4.189 0.001 99.98 0.004 99.57 0.002 99.95 0.002 99.95 107.6
c10# 83.229 4.195 0.002 99.95 0.002 99.76 0.000 99.95 0.000 99.95 113.5
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Tables
Table 2: Crush/ #2: %
Sample No. c11# c124 c13# c14# c154
Tceritsf]: OCV prior to test (V) | 3.868 | 3.851 3.867 | 3.854 | 3.863
Temp. (°C) 25.4 25.3 25.4 25.3 25.4
Table 3 : Overcharge / ¥&3: X7 H
Sample No. -- -- -- -- -- -- -- --
Test 7:
Overcharge .
OCYV prior to test (V) -- -- -- -- -- -- -- --
Table 4 : Forced discharge / %£4: 7
Sample No. c16# c17# c18# c19# c20# c21# c224 c23# co4# c25#
testa: | %Y v totest | 3487 | 3271 | 3349 | 3259 | 3293 | 3348 | 3287 | 3246 | 3248 | 3.220
Forced
discharge Sample No. c26# c27# c28# c29# c30# c31# c324# c33# c34# c35#
OCcv p?\‘/’)r totest)| 5936 3.212 3.215 3.220 3.231 3.267 3.206 3.199 3.319 3.266
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Figure 1 Top view of Cell
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Figure 2 Bottom view of Cell
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