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MEHS ;. WTX19802008140-1B
Reference No. ..............
Epﬁﬁ :  Titanium Innovations Inc.
Applicant ......................
HIR R A : 50 School House Rd, Unit 2 Old Saybrook, CT 06475, USA.
Address........................
IR :  Titanium Innovations Inc.
Manufacturer ...............
g Rt : 50 School House Rd, Unit 2 Old Saybrook, CT 06475, USA.
Address........................
faad - EC% Glli: :N: R
Name of product.......... . Micro USB rechargeable Battery
Fails
;18650
Model . ..........................
BT
. 16
Total pages................... peg=s
KB PRHE KTk ERYEREND REREFM EAEITR 2383
Standards................... . Section 38.3 of the Sixth revised edition of Recommendations on the
" Transport of Dangerous Goods, Manual of Test and Criteria
(ST/SG/AC.10/11Rev.6 Section 38.3)
A H A ;. 2018-03-01
Date of Issue................
R R BB B & 75 -5 LA _EGAAR
TestResult................... . The submitted samples comply with the above standards

£ HREFHROERCINEER AT, REFAT FEALE, TEEH&RE: FRESENENE
WMEBLANMMBEANEZFINEF LT LESTT .

Remarks:The results shown in this test report refer only to the sample(s) tested, this test report cannot be
reproduced, except in full, without prior written permission of the company. The report would be invalid
without specific stamp of test institute and the signatures of compiler and approver.

Prepared By:
Waltek Services (Shenzhen) Co., Ltd.
Address: 1/F, Fukangtai Building, West Baima Rd., Songgang Street, Baoan District,
Shenzhen Guangdong, China
Tel:+86-755-83551033
Fax:+86-755-83552400

gR4H Complied by: HELVE Appr,
4 - .
A
T & '
/ X it
D 1
77k £ Mike Su /21 Project Engineer #FHEH Philo Zhong / B 2278 Manager
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Reference No.: WTX19S502008140-1B  Page 2 of 16

=i — s B General product information:

2 54 [CIBSSIICAtION oot | 1 IC R

Micro USB rechargeable Battery
TS IMOEI oo 18650
FEAE/RAUNGS woeveieeeiicieeceeeece e 3.7V, 3400mAh, 12.58Wh
FABRTrade Mark.........c.ococereereeneensnenieeseenns TITANIUM INNOVATIONS
5 K 78 Hi HiLJi/Max. charge voltage ................: 5V
B K78 HLHLA/Max. charge current ................: 0.8A
FrifE7E Hi HLYit/Standard charge current .........: /
B K H i /Max. discharge current ... 3.4A
BB HLi/Standard discharge current ... 0.68A
Jil FL#% 1| i i /Discharge cut-off voltage .........: 3.0V
JUSTIDIMENSION .. ®18.0mm X 69.1mm

RE T B B 458 451R Possible test case verdicts:

DRI H ANGE %7 i

ANIE ] N/A

test case does not apply to the test object .............
DI H A5 AR e 2K

a & ¥ P(ass)
test object does meet the requirement ....................
DRI H ANFFA Bt 25K

& ks F(ail)

test object does not meet the requirement ..............
MRk Testing:
P332 H 311 Date of receipt of test item ............... 2018-12-14
i H # Date(s) of performance of test ................. 2018-12-15 to 2018-12-28

MR &5 Test Conclusion:

WK ALTR e 0% T 76 B s B 9008 b 1A DTS A B8 W BRVE T HE) %~ B W IR %8 383 )
(ST/SG/AC.10/11Rev.6 Section 38.3)117
WAZE: At

The Battery are tested according to Section 38.3 of the Sixth revised edition of Recommendations on
the Transport of Dangerous Goods, Manual of Test and Criteria (ST/SG/AC.10/11/Rev.6).
Test Result: Pass.

Waltek Services (Shenzhen) Co., Ltd.
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WRAITRE Test itel B Sample FERIRZ Samples’ State
T.A Y
Altitude simulation
T2.3 5
Thermal test ‘
=y — AR A5 A A R
o BO1#-B10# At first cycle, in fully charged state
Vibration
T4 ik
Shock
T5. ShE K i
External short circuit
T.6 i/ I Coticosy | UKTRHUBILIAN 50% Bitbsi A RRA
Impact / Crush At first cycle at 50% of the design rated capacity
— Y7 5 > 2 - A
T7 4% At first cycle, in fully charged state
Overcharge T ANAE 78 R ALY i e 4 AR RS
B15#-B18# , iy
After fifty cycles ending in fully charged state
—R i E A sE AR S
T.8 B4 He, At first cycle, in fully discharged state
Forced discharge AN A ER JE 1 2 A ik RS
9 Cromoosy | Tt TR W e AR

After fifty cycles ending in fully discharged state

ek

WA B, HBTHLE 20°C-25°C, HERAE: 45%-75%

SR AE

Remarks:

Test environment condition, ambient temperature 20°C-25°C, ambient humidity 45%-75%

Subcontracted test condition: N/A

Waltek Services (Shenzhen) Co., Ltd.

http://www.waltek.com.cn




Reference No.:

WTX19S02008140-1B Page 4 of 16

\

ST/SG/AC.10/11Rev.6 Section 38.3

Clause

TR ER

Requirement-Test

RV

Result-Remark

g
Verdict

38.3.4

2% /Procedure

P

/NI R R L A TP A T 1 %2 5. [Test T.1
to T.5 shall be conducted in sequence on the same cell
or battery.

P

TR 6 A1 8 W AE IR I3 Akt () H B R L/ Test T.6
and T.8 shall be conducted using not otherwise tested
cells or batteries.

R 7 AT RS REe 1 2 5 I R R A A itk
1T/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.

N/A

FREBIR

Mass loss

FICAR b 3%

Following procedure is provided:

FERHL (%) = (M1-M2) /M1*100

e M RIS AT, M2 2R 5 . g
FUEMRAEE TR EUE, BIoh “ sk
Mass loss(%)=(M1-M2)/M1*100

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 below table, it shall be considered as “no
mass loss”

FEL U B FRL VS B M A SR R

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

M>75g 0.1%

38.3.4.1

R T.1: =E#ERL /Test T.1: Altitude Simulation

38.3.4.1.1

H #J/Purpose

ARG BAUAEAC 5 2F R 17512/ This test simulates air
transport under low-pressure conditions.

38.3.4.1.2

iR 56 727/ Test procedure

174it< [k /Stored at a pressure

11.6 kPa

M85 /Ambient temperature (20 +57C)

22.6C

174t 7)/Stored times( = 6 hours)

6 hours

38.3.4.1.3

ZR/Requirement

TVBIR TR ToR . TEREATEER K, JF B
TR R B LT AE TR0 A T i L s AN T AR REA T IX
— G F HL s ) 90%, LIS R SR ANIE ] 5 58 TR HRAS
(AR 56 F S ATt / No leakage, no venting, no
disassembly, no rupture and no fire and 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.

T R
M TERERANTHE K,
HfE WK 1/ No
leakage, no venting,
no disassembly, no

rupture and no fire.
The data see Table 1

38.3.4.2

R 2 HERK/ Test T.2: Thermal Test

Waltek Services (Shenzhen) Co., Ltd.
http://www.waltek.com.cn
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\

ST/SG/AC.10/11Rev.6 Section 38.3

K M E K SRV H 45t
Clause Requirement-Test Result-Remark Verdict
38.3.4.2.1 H i1/Purpose =
AR ARIG DAty FRLC A RV 0 85 5 S M N S L,
36 M) P T AN AR s L AR AL AT/ This test
assesses cell and battery seal integrity and internal --
electrical connections. The test is conducted using
rapid and extreme temperature changes.
38.3.4.2.2 | ik FE/7/Test procedure P
TR 6L RN 74 I 1)/ Test temperature and stored 1) 72+27C, 26h 3
hours 2)-40+2°C, 26h
il E 22 1] e g
5N W i 6L 1) e KA B B 8]/ The maximum time | <<30min /Between test .
interval temperature extremes
is <30 minutes.
Ve
A 8]/ Test times EE HREREER -
10 times
] S ER HA b AR PR S (20 =57 i . N
P WLt Lt £ R R/ME(z_o 5C) 718 24 /)M After FRAEL S Amnient
which all test cells and batteries are to be stored for 24 e T S e ==
hours at ambient temperature (20+=57C). P >
TR AL R i, R T B S TR P ] 2
Mh 12 7NiRt/For large cells and batteries the duration | /M Hiii/ Small N/A
of exposure to the test temperature extremes should battery
be at least 12 hours
38.34.2.3 | Z:Kk/Requirement P
bl T b, BHEAERA, Jf B8
TAI6 O B FE TR AE R 5 11 T B AN N T AR AT IX T THS . T
BRI AT HLFE 11 90%, HUTE (TR AE I e AR | ™ e e ks
AMIRE H AT HLE / No leakage, no venting, no B 1.2 2/ No )
disassembly, no rupture and no fire and the open leakage, no venting P
circuit voltage of each test cell or battery after testing is ho disas’sembly no,
not less than 90% of its voltage immediately prior to rupture and no f,ire
this procedure. The requirement relating to voltage is The data see Tablé 2
not applicable to test cells and batteries at fully
discharged states.
38.3.4.3 WRE 3 B /Test T.3: Vibration P
38.3.4.3.1 H [*]/ Purpose P
ARG LIS i R (R PR 20/ This test simulates >
vibration during transport.
38.3.4.3.2 | MiAFL)F¥/ Test procedure P
P LT Lt DUANASE LR AR T HL R IE A A% R R 20 1 77 =X
K[ EPR ST L/ Cells and batteries are firmly
secured to the platform of the vibration machine P
without distorting the cells in such a manner as to
faithfully transmit the vibration.

Waltek Services (Shenzhen) Co., Ltd.
http://www.waltek.com.cn
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ST/SG/AC.10/11Rev.6 Section 38.3

Clause

TR ER

Requirement-Test

RV

Result-Remark

g
Verdict

BN LLIESL I TEARS), A AL THz 1 200Hz 2 [A]4%
R3] 7Hz B4k ) 15min/ The vibration
shall be a sinusoidal waveform with a logarithmic
sweep between 7Hz and 200Hz and back to 7Hz
traversed in 15minutes.

M THZ FHARORER 1 gn IR RN B 15 3 4 % 55 3
18HZ AR i ¥ IRl AR RF A 0.8mm (i (% 1.6mm) I3 i
B B B K INE TS S 8 g (PFZ) 4 50HZ). Hf i
KO L ORFFAE 8 gn H 219 1 200HZ /From 7
Hz to a peak acceleration of 1 g, is maintained until
18Hz is reached. The amplitude is then maintained at
0.8mm (1.6mm total excursion) and the frequency
increased until a peak acceleration of 8 g,, occurs
(approximately 50 Hz). A peak acceleration of 8 g, is
then maintained until the frequency is increased to 200
Hz

RSN Z500F = A~ FLAH A TR H i 222 7 7 1R sk — 77 [ R B
AT 12 %, 38 3/ Her ANy fi 06 20 L iy T
T H/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.

38.3.4.3.3

Zi3k/ Requirement

AP AR 5 EE e HA. oA, CRERAG
K, I HAEAN G i Bl L £ 5 — A L e e T for
RS S RIS T % AN N T AR REAT X ik
360 iy HELHS ) 90 %, FiL Hs Y 2SR ANE HT 15 578 4 IBUHEUIRZS
TR HL U R H It /No leakage, no venting, no
disassembly, no rupture and no fire during the test and
after the test and the open circuit voltage of each test
cell or battery directly after testing in its third
perpendicular mounting position 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.

TBk. . o
NI RET P W )&
#4fs W4 3/ No
leakage, no venting,
no disassembly, no
rupture and no fire
during the test .The
data see Table 3

38.3.4.4

RY 4 M5/ Test T.4: Shock

38.3.4.4.1

H f¥)/ Purpose

AU DAl LT AT F IR R s A M/ This test
assesses the robustness of cells and batteries against
cumulative shocks

38.3.4.4.2

MR L [Test procedure

T RSN HL T WA PR SR R AR e B, S
SCHEABEANEG HRLH (1) T A7 2226¢ 115/ Test cells and
batteries shall be secured to the testing machine by
means of a rigid mount which will support all mounting
surfaces of each test battery.

Waltek Services (Shenzhen) Co., Ltd.
http://www.waltek.com.cn
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ST/SG/AC.10/11Rev.6 Section 38.3

Clause

TR ER

Requirement-Test

RV

Result-Remark

g
Verdict

HLEN 28 B2 W AE INSHE FE 150 g ARk FE LR H) 6mis 12}
1E5% 9 bt /Each cell shall be subjected to a half-sine
shock of peak acceleration of 150 g, and pulse
duration of 6milliseconds.

K HLUS T5 B 52 WA NI FE 50 g A RFLERSR] 11ms
(112 IE 5% 9% o /Alternatively, large cells may be
subjected to a half-sine shock of peak acceleration of
50 g, and pulse duration of 11 milliseconds.

N/A

BEAS HL T 2052 2 1E SR o R A N 2 Bk T Ha it
BT o /NS LI PR K R N 1) O 6mis, KL FEIB
11ms. LU SRR 2 2 R 53038 B ) i /N e Bt
JZ/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.
The formulas below are provide to calculate the
appropriate minimum peak accelerations.

N/A

Pulse

Battery | Minimum peak acceleration durati€h

150 g, or result of formula

126650,
Acceleration(g, )= 1{?3 6ms
. iy

!

Whicheve is smaller
50 g, or result of formula

Large ) T
battegr]ies Accelerat|on(gr‘)=ﬁ!‘lqmj 11ms

Small
batteries

Whichever is smaller

N/A

FEA S B FIB 20 A = A B AH 3 ) HL 8 222 T 7 1) TF
TGz =i, B RITMEZ =k, RS
% 18 X iti/Each cell or battery shall be subjected to
three shocks in the positive direction and to three
shocks in the negative direction in each of three
mutually perpendicular mounting positions of the cell
or battery for a total of 18 shocks.

38.3.4.4.3

%Rk /Requirement

Tl LR oA, MR X, I BEA
TR0 L BTG J5 1T % F S AN T AR ST X
—IRI TR 90%, HL R )R ANE ] 5 58 T80k
A HIR L H O AT HEY/No leakage, no venting, no
disassembly, no rupture and no fire and 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.

TBh. L. T
A TR TR K,
B ILEE 4 INo
leakage, no venting,
no disassembly, no
rupture and no fire.
The data see Table 4

38.3.4.5

R 5 M4 /Test T.5: External Short Circuit

38.3.4.5.1

H f¥)/ Purpose

ARIG AR A 45 B/ This test simulates an external

Waltek Services (Shenzhen) Co., Ltd.
http://www.waltek.com.cn
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ST/SG/AC.10/11Rev.6 Section 38.3

Clause

TR ER

Requirement-Test

RV

Result-Remark

g
Verdict

short circuit.

38.3.4.5.2

R FEE [Test procedure

P U B LT 200N #— BRI 18] 9 HLARSe s e A 57 +
AC RIS s B R, PP A
SN A AR BEPPAS A AT AT, AN RS BB
Z /b 6h, KHLSEL LTS 12h//The cell or battery to be
tested shall be heated for a period of time necessary to
reach a homogeneous stabilized temperature 57 +4°C,
measured on the external case. This period of time
depends on the size and design of the cell or battery
and should be assessed and documented. If this
assessment is not feasible, the exposure time shall be
at least 6 hours for small cells and small batteries, and
12 hours for large cells and large batteries.

1557 £4CHE T, HUSE I T4 52 40 Hi BH
0.1ohm {145 #X5/Then the cell or battery at 57 +4°C

shall be subjected to one short circuit condition with a
total external resistance of less than 0.1 ohm.

0.086 ohm

HL LS B B AMR Fe fAl BE VKB B 57 £4°C )5, FER TR RF
/b /N, BRI, FE AR R T PRI
RURTHH—2F, IF HARFFAEIXAMELL T /This short
circuit condition is continued for at least one hour after
the cell or battery external case temperature has
returned to 57 £4°C, or in the case of the large
batteries, has decreased by half of the maximum
temperature increase observed during the test and
remains below that value.

38.3.4.5.3

Zixk/ Requirement

Shocil EAEE 170°C, I HAERK R b Kk )5 6
NI TERR AR EREZE. B2 K Cells and batteries
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 this test.

IR J AR 5 6
NI TGAR AR TeH
2. TeRK, BRI
% 5/No disassembly,
no fire during the test
and within six hours
after this test. The data
see Table 5.

38.3.4.6

R 6 T/ E Test T.6: Impact / Crush

38.3.4.6.1

H f¥) /Purpose

ARG AL 117 B A% s 55 1T e Rl P 0 % A L 12k Al
R/These tests simulate mechanical abuse from an
impact or crush that may result in an internal short
circuit.

38.3.4.6.2

WERRF-HE GO T ERA D T18= KN BIFEE
%) [Test procedure — Impact (applicable to cylindrical
cells not less than 18.0 mm in diameter)

Cylindrical cells not
less than 18.0 mm in
diameter

B xCURE H it B e O e P I EIE R . —4R
316 BN AR R0, BIFE 2 15.8 mm +

Waltek Services (Shenzhen) Co., Ltd.
http://www.waltek.com.cn
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ST/SG/AC.10/11Rev.6 Section 38.3

Clause

TR ER

Requirement-Test

RV

Result-Remark

g
Verdict

0.1mm, K 2/ 6cm, Bib iAo i ROBE, B3
ZKFH., K 9.1 kg +0.1kg I TEFEM 61 + 2.5cm 5
Ak BT BV FIRRE AT AL, A — AN LT3 B
7, o v A R ) e /0 ) 2 2P0 A T A
e L B T I T S K SRR TR & 90°
7% T /The test 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, 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.

Bz R, VRIS S PR AT I S RS AR
e E #E 15.8 mm  0.1mm 25 & 1 i U5 6
fF—MRAFE L 4% — kK d# 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 subjected to only a single impact.

38.3.4.6.3

RWFRRF-HTE GaEH TRAEIE. 485, W m/ A
AE AN T18mmiK) [ AT JE HL S [Test Procedure —
Crush (applicable to prismatic, pouch, coin/button cells
and cylindrical cells less than 18.0 mm in diameter)

N/A

K H i TS BHE AT I [ B, B R
WK, SNl A B R 1.5emls. HE
et AT, EBHI=MIEIZ —: [Acellor
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.

N/A

JEHN ik #) 13 kN + 0.78KN
The applied force reaches 13 kN + 0.78 kN;

[ JReach this condition

N/A

HL It PR HL s 422 100mV
The voltage of the cell drops by at least 100 mV;

[ |Reach this condition

N/A

HE AR FE Ik JR UG JE FE 1 50%a% LA _F/The cell is

deformed by 50% or more of its original thickness.

[]Reach this condition

N/A

SN ) FEIB BT S Rl 2B s ik 38 /Each
test cell or component cell is to be subjected to one
crush only.

N/A

TR FE A 77U %% 6 /NI /The test samples shall be
observed for a further 6h

N/A

TR AR 2 iy A A B PR P b BT AR L R AT

/The test shall be conducted using test cells or

N/A

Waltek Services (Shenzhen) Co., Ltd.
http://www.waltek.com.cn
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ST/SG/AC.10/11Rev.6 Section 38.3

K WRAZR LA Giik
Clause Requirement-Test Result-Remark Verdict
component cells that have not previously been
subjected to other tests.
38.3.4.6.4 #ixk/ Requirement P
Hhrein A 170 °C, Jf BAERKE R T A lE 5 6 | RS R b Ak 5
NI TERRAAR . oL, ok k/Cells and component | 6 /N G TR
cells meet this requirement if their external . o KGEE WK 6
temperature does not exceed 170 °C and there is no /No disassembly and =)
disassembly and no fire during the test and within six no fire during the test
hours after this test. and within six hours
after this test. The data
see Table 6
38.3.4.7 R 7 L EFEH /Test T.7: Overcharge P
38.3.4.7.1 H 1] /Purpose P
ATRIS VP AG AT 78 H Lt 2 52 0 5 A8 R IR E /T his
test evaluates the ability of a rechargeable battery to ==
withstand an overcharge condition.
38.3.4.7.2 | ik FE/7/Test procedure P
70 H FL UL A 20 1 o Sl DAL e KR8 7 H WL U7 PR 7P
The charge current shall be twice the manufacturer’s 800*2=1600mA P
recommended maximum continuous charge current.
RIG e/ U0 R . /The minimum voltage of the g
test shall be as follows:
a) i g U 78 AN R T 18V I, kA6 114 fee /)
Hs 2 bR K78 R VR R A £ B 22V A 5 o R AN 2
/When the manufacturer’'s recommended charge 10V =)
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.
b) il rs LI Fe HLHL S KT 18V I, 56 g/
JE I Ay fe K78 HLHL R 1 1.2 4%/When the manufacturer’s
recommended charge voltage is not more than N/A
18V,the minimum voltage of the test shall be 1.2 times
the maximum charge voltage.
R FA LR 2/ Ambient temperature. 22.7°C -
X6 Y HEAT I [A]/ The duration of the test. 24h o
38.3.4.7.3 Fik /Requirement P
Wi A s 7
RNTCHE, ok X;
AP MR\ X BB I
76 H A R R AT I 7 R TR, Jokek | BURLK 7/No
/Rechargeable battery is no disassembly and no fire cﬁsassgmbly and no P
during the test and within seven days after the test. f”’_e (_jurmg the test
within seven days after
the test. The data see
Table 7
38.3.4.8 R 8 smAI L Test 8: Forced discharge P
38.3.4.8.1 H Purpose P

Waltek Services (Shenzhen) Co., Ltd.
http://www.waltek.com.cn
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ST/SG/AC.10/11Rev.6 Section 38.3
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Result-Remark

g
Verdict

¥ N o G YA W N 0 Rl ER U s
[This test evaluates the ability of a primary or a
rechargeable cell to withstand a forced discharge
condition.

38.3.4.8.2

IR FL P Test procedure

FEAS I N ARSI T 5 12V H i H H IR S BRI A 46
PV A5 T T2 1R 45 2 P i KT8 P, P UL ) 2% P i
/Each cell shall be forced discharged at ambient
temperature by connecting it in series with a 12 V DC,
power supply at an initial current equal to the
maximum discharge current specified by the
manufacturer.

P38 2 K/ INFNAT (B P Ho BEL A7 A 5 R it AR BB, 115
R4 (MTBC R o 0P AE A F R AT SR e e, TS R
) /NI AR T HA e 2 & bR DA IR RS iR (%2
1) IThe 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).

38.3.4.8.3

#3k/Requirement

Jt L i 7 F R A TR T R ARG S 7 R o
A&, JGjttk/Primary or rechargeable cells is no
disassembly and no fire during the test within seven
days after the test.

I AR ARG s 7
RNTIE, ol K;
H¥s W2 8/No
disassembly and no
fire during the test
within seven days after
the test. The data see
Table 8

Waltek Services (Shenzhen) Co., Ltd.
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x 1: B2 Tablel: Altitude simulation

JiiE/Mass(g) Hi [T/Voltage(V)
éﬁg’ Wi M1 | WRI0E M2 | K | R ocvA ‘ég‘ﬁ 0CV2/0C vtﬁé t
" | /Before test | /After test /Msg loss | /Before test IAfter test \0/1
M1 M2 (%) OCV1 OCV2 (%)
BO1# 48.940 48.940 0.000 4.214 4.200 99.67 P
BO2# 48.879 48.879 0.000 4.244 4.226 99.58 P
BO3# 48.838 48.838 0.000 4.234 4.220 99.67 P
BO4# 48.533 48.533 0.000 4.231 4.215 99.62 P
BO5# 48.825 48.825 0.000 4.237 4.220 99.60 P
BO6# 48.790 48.790 0.000 4.245 4.228 99.60 P
BO7# 48.804 48.801 0.006 4.225 4.210 99.64 P
BO8# 48.975 48.972 0.006 4.227 4.212 99.65 P
BO9# 49.046 49.046 0.000 4.212 4.199 99.69 P
B10# 48.714 48.714 0.000 4.210 4.197 99.69 P
# 2: BEEMR/ Table 2: Thermal test
ey Ji/Mass(g) Hi Ji/Voltage(V) ‘
No. | WEe#i M1 | W M2 | BlihiZe | m¥edi OCV1 | k)5 OCV2 | ocvaio | VL Ve
/Before test [After test IMss loss | /Before test [After test CVv1 rdict
M1 M2 (%) OCV1 OCV2 (%)
BO1# 48.940 48.940 0.000 4.200 4114 97.95 P
BO2# 48.879 48.879 0.000 4.226 4121 97.52 P
BO3# 48.838 48.838 0.000 4.220 4121 97.65 P
BO4# 48.533 48.533 0.000 4.215 4113 97.58 P
BO5# 48.825 48.825 0.000 4.220 4.119 97.61 P
BO6# 48.790 48.790 0.000 4,228 4122 97.49 P
BO7# 48.804 48.803 0.002 4.210 4113 97.70 P
BO8# 48.972 48.972 0.000 4.212 4115 97.71 P
BO9# 49.046 49.038 0.016 4.199 4112 97.93 P
B10# 48.714 48.711 0.006 4197 4113 98.00 P
% 3 #&zl/ Table 3: Vibration
Jit/Mass(g) Hi [/Voltage(V)
iﬁf REAT M1 | WRB)E M2 | mESE | % ocvl | ikikjs | OCV2/0C /Vj:Jr}(jjzict
. /Before test /After test | /Mss loss | /Before test | OCV2 After V1
M1 M2 (%) OCV1 test OCV2 (%)
BO1# 48.940 48.938 0.004 4114 4113 99.98 P
BO2# 48.879 48.878 0.002 4121 4.120 99.98 P
BO3# 48.838 48.837 0.002 4121 4.119 99.95 P
BO4# 48.533 48.531 0.004 4113 4112 99.98 P
BO5# 48.825 48.823 0.004 4119 4118 99.98 P
BO6# 48.790 48.788 0.004 4122 4.121 99.98 P
BO7# 48.803 48.802 0.002 4113 4112 99.98 P
BO8# 48.972 48.971 0.002 4115 4.114 99.97 P
BO9# 49.038 49.037 0.002 4112 4.111 99.98 P
B10# 48.711 48.710 0.002 4113 4112 99.98 P
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2 4 ¢/ Table 4: Shock

Page 13 of 16

JiifE/Mass(g) H1 [ Voltage(V)
TR . —p e NI T ¥
BT M | IR M2 | R g‘gf‘:}*f i 5 OCV2 | 0CV2/0C V* ”f’ t
O- | /Before test | /After test | /Mss loss /Before test [After test V1 B
0, (o)
M1 M2 (%) OCV1 OCV2 (%)
BO1# 48.938 48.937 0.002 4.113 4.113 100.00 P
BO2# 48.878 48.877 0.002 4.120 4.119 99.98 P
BO3# 48.837 48.837 0.000 4.119 4.119 100.00 P
BO4# 48.531 48.531 0.000 4112 4.110 99.95 P
BO5# 48.823 48.823 0.000 4.118 4.117 99.98 P
BO6# 48.788 48.787 0.002 4.121 4.120 99.98 P
BO7# 48.802 48.801 0.002 4112 4111 99.98 P
BO8# 48.971 48.970 0.002 4.114 4.113 99.98 P
BO9# 49.037 49.036 0.002 4.111 4111 100.00 P
B10# 48.710 48.710 0.000 4112 4111 99.98 P
% 5 44/ Table 5:External short circuit
= A B yE RBE
%=/ No. . JEA BRI S5/ Verdict
Maximum case temperature(°C)
BO1# 57.2 P
B02# 57.5 P
BO3# 57.6 P
B04# 57.8 P
BO5# 574 P
BO6# 57.9 P
BO7# 57.1 P
BO8# 56.8 P
BO9# 57.3 P
B10# 57.5 P
% 6 Table 6 [X] #d@7 Impack [J#fJE Crush
== LS yH BE
%5/ No. it 5/ Verdict
Maximum case temperature(°C)
CO1# 132.5 P
CO2# 134.7 P
CO3# 133.2 P
CO4# 128.9 P
CO5# 131.6 P
# 7 L EFEH / Table 7: Overcharge
4m5/ No. B11# B12# B13# B14# B15# B16# B17# B18#
Al
> P P P P P P P P
% 8 iR #/ Table 8:Forced discharge
4w 5/ No. CO6# CO7# COo8# COo9# C10# C11# C12# C13# C14# C15#
HlE
it P P P P P P P P P P
%5/ No. C16# C17# C18# C19# C20# C21# C22# C23# C24# C25#
HlE
e P P P P P P P P P P
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