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Name of sample: Polymer Lithium-ion Battery
7= R 4 B RAEWMEE T HE M
Client:
B AL
Classification: Commission Test
7o 0 2K A « FEFEI R

Shenzhen Tiansu Calibration and Testing Co.,Ltd

FIYN R 2 1 0 A A A PR A E

B/1,4, NO.2 Jinlong Road, Longgang District, Shenzhen, China
Y TRARKERFEGERAE 2 Z 15, 445

Web: www.tiansu.org

E-mail: tsjc@tiansu.org

Tel: 0755-89457984
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Name of samples: Polymer Lithium-ion Battery
Ham Atk ReWEE THl

Trade mark: -

AR -

Type/Model
A2 451012

shape: Prismatic

Bk RAER

Appearance color: Yellow

HRPeE: ZE

Sample size
# 5 Rt T(4.55mm)*W(9.20mm)*L(9.68mm)

Rated info.
% 4z B 35mAh\0.1295Wh\3.7V

Cell quantity
kS E: NA

Quantity of sample: 40cells
HREKE: 40 HEE

Cell mode
B A S N/A

Limited charge voltage

7 HL IR B R - 4.2V

Cut-off voltage
7k B b B E: 3.0V

Standard charge current
PRV 7o L LR 17.5mA

Max continuous charge current
ROK R4 70 WL LU 35mA

Standard discharge current
PR VE AR L LR 17.5mA

Max continuous discharge current
OK RS HL LU 35mA

Receiving date
HFEFH: 2021 £01 A 5 F

Sample identification
P AR T 5 1#-40#

Completing date
Kk #2021 £ 1 A 14 H

Test item: 7 items
MARTLE : 7 5

Test conclusion:
o=
The Polymer Lithium-ion Battery submitted by

38.3 of the Sixth Revised Edition Amendment 1 of the Recommendations o
of Test and Criteria (ST/SG/AC.10/11/Rev.6/Amend.1/Section38.3). The tes

of the standard.
HARET
BAEIE 1 % 38.3 FatATHM, MXEREEAmEAEKLEK

o

1t/ \Approved by B % \Reviewed
BAREA f 5 E T 7\

Technology Supervisor - Project Engineer

+ #\Tested by
R T A2 i\
Test Engineer

by

\
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Description and illustration of the sample:

GRS
Test item Sample No. State Remark
AT E T R KA %E
1#~5H at first cycle in fully charged states;
e EE—ANEX L TH; Cell
o Bi~10# after 25 cycles ending in fully charged states; X
EF T AANER T A R,
118~154 at first cycle at 50% of the design rated capacity;
E%”/Mfé%ﬁ% 50%%1”7@5\/?7@:727» CeII
T.6 after 25 cycles ending in fully charged at 50% of the "
16#~20# | design rated capacity; -
EF -+ EAMEF o8 50% M E 5 &
T / / N/A
at first cycle in fully discharged states;
21#~30# CoA
T8 ER—MET T LM E; Cell
' 31 #~40# after 25 cycles ending in fully discharged states; NS
EF T AAER T A,
Description of the sampling procedure:
BB AR 7 B9 1A
/
Description of report revision :
HEBITHI WA
/
Remarks:
5
The Polymer Lithium-ion Battery submitted by are single

cell.
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38.34 Procedure/ll i % B -
Test 1: Altitude simulation/JUiX 1: & & 4
Test cells and batteries shall be stored at a pressure of 11.6kPa or less for at least six hour
at ambient temperature (20+5C) .
K o B IR B A 2025°C, KAEA AT AT 11.6kpa I FE F I 10 F 6 A/t
Requirement/#7 /& E 3K :
1.Cells and batteries Mass loss limit: <0.5% .
P
o i E $15<0.5%.
38.3.4.1
2.0pen circuit voltage not less than 90%, The requirement relating to voltage is not
applicable to test cells and batteries at full discharged states.
¥ IR I fo T B e R R R T IR S R B R B 90 % M B SR N IE Bl T A K T LA LA
FrE
3.No leakage, no venting, no disassembly, no rupture and no fire.
B& CE#D) NTRE. LHA. TE. THRHEURTEKIARWL £,
Result
e
Before test After Test
Sar\zr(l)ple MK AT MR B Mass loss Residual OCV r-cla—zitlt
BEpE Mass Voltage Mass Voltage JAE K (%) ol 4 HL R (%) ks
H#amRE (9) Fr & ELE (V) ## i L E () FF - #JE (V)
1# 0.781 4.169 0.781 4.169 0.00 100.00 P
2# 0.771 4.168 0.771 4.168 0.00 100.00 P
3# 0.773 4.165 0.772 4.164 0.13 99.98 P
4% 0.773 4174 0.773 4174 0.00 100.00 P
5# 0.777 4.178 0.777 4.178 0.00 100.00 P
6# 0.777 4171 0.776 4171 0.13 100.00 P
T# 0.781 4171 0.781 4.170 0.00 99.98 P
8# 0.781 4174 0.781 4174 0.00 100.00 P
o# 0.765 4177 0.765 4.176 0.00 99.98 P
10# 0.765 4.168 0.764 4.168 0.13 100.00 P

Other supplements : Test result "P" decides that the test item passes.
HAhm: MRERPREHA ZZNAFEEL,
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38.3.4 Procedure/ 3% 3 B B
Test 2: Thermal test/Si& 2: & & J 3
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 in 30 minutes, This
procedure is to be repeated until 10 total cycles are complete, after which all test cells and
batteries are to be stored for 24 hours at ambient temperature (20£5°C).
W A iR B 7202 CHA B TIERE LD T 6 NI, AF, ERE-40£2CH BT
EEADT 6 AN, FAAEE R BERRK Y 30min EEZEE LR FEER 10X, 4,
WHAFFIRE N 2085 CH A& THE 24 A/NAT,
P
Requirement/#7 /& 5K :
38.3.4.2 a e
1.Cells and batteries Mass loss limit: <0.5% .
& i & 415 <0.5%.
2.0Open circuit voltage not less than 90%, The requirement relating to voltage is not
applicable to test cells and batteries at full discharged states.
SR I JE T o JE R AR TR 30 B T L JE B 90 %, Mk BE SRR IE B T 5E 2 5T R L
Fre .
3.No leakage, no venting, no disassembly, no rupture and no fire.
o (B NARE. LHA. TME. THHEURTEKIARWK £,
Result
PR R
Before test After Test
Sar\zr:) ElS M AT ik & Mass loss Residual OCV rl-ilsjtlt
B Mass Voltage Mass Voltage & % (%) | 4 HLE (%) Pk 2
H#iRE (g) I 8 e JE (V) # & 72 (9) Fr ¥ B JE (V)
1# 0.781 4.169 0.779 4.141 0.781 4.169 P
2# 0.771 4.168 0.770 4.139 0.771 4.168 P
3# 0.772 4.164 0.771 4.136 0.772 4.164 P
4% 0.773 4174 0.770 4.142 0.773 4174 P
5# 0.777 4.178 0.775 4.147 0.777 4.178 P
6# 0.776 4171 0.775 4.149 0.776 4.171 P
T# 0.781 4.170 0.780 4.139 0.781 4.170 P
8# 0.781 4174 0.779 4.146 0.781 4.174 P
o# 0.765 4.176 0.764 4.152 0.765 4.176 P
10# 0.764 4.168 0.763 4.139 0.764 4.168 P

Other supplements : Test result "P" decides that the test item passes.
R g WRERPREAZZIMATEEL.
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38.3.4 Procedure/ 3% 3 B B
Test 3: Vibration/Jll i 3: &3}
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 wave form 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 position of the cell.
Ko fmmER ek ERkaIeWerm L, KAET kR RAUEREHN, U THz &
M ZE 200Hz, KGR EE THz 4 —MER, —MEFXFE 15 p# WA KEM. 108
LR A =ANEATE TR H W LB 12 K, 3 A/ b
38.3.4.3 Requirement/ﬁ‘/&%j?:
1.Cells and batteries Mass loss limit: <0.5%.
it JiL & #1£<0.5%.
2.0Open circuit voltage not less than 90%, The requirement relating to voltage is not
applicable to test cells and batteries at full discharged states.
R I8 JE IT B o JE R A MR TR 30 B T - R B 90 %, M BE SR 136 B T 5E 4 T L EY R
Fre .
3.No leakage, no venting, no disassembly, no rupture and no fire.
B& (M) NLRE. LHA. LA, THHEURTEKARNL £,
Result
PR R
Before test After Test
Sar\zr:)ple PR AT MR & Mass loss Residual OCV rlitsjtlt
B Mass Voltage Mass Voltage JAE K (%) F 4 HLJE (%) R
H#aRE (9) IF ¥ B E (V) # d FE (9) IF ¥ 8 JE (V)
1# 0.779 4.141 0.779 4.141 0.00 100.00 P
2# 0.770 4.139 0.769 4.138 0.13 99.98 P
3# 0.771 4.136 0.771 4.136 0.00 100.00 P
4# 0.770 4.142 0.769 4.142 0.13 100.00 P
5# 0.775 4.147 0.775 4.146 0.00 99.98 P
6# 0.775 4.149 0.775 4.149 0.00 100.00 P
T# 0.780 4.139 0.779 4.139 0.13 100.00 P
8# 0.779 4.146 0.779 4.146 0.00 100.00 P
o# 0.764 4.152 0.764 4.151 0.00 99.98 P
10# 0.763 4.139 0.763 4.139 0.00 100.00 P

Other supplements :

Test result "P" decides that the test item passes.

A7 WAL R P REA R ZNRATE &L,
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38.3.4 Procedure/JiX 5 B B

Test 4: Shock/Hl|i& 4: &

Test cells and batteries shall be secured to the testing machine, and each shall be subjected
to a half-sine shock of peak acceleration of 150gn (or Acceleration(gn)= F= , which is
smaller) and pulse duration of 6 milliseconds, large cells and large batteries shall be

subjected to a half-sine of peak acceleration of 50gn (or Acceleration(gn)= 1 = |

=) which is
smaller) and pulse duration of 11 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.

L B4R 2 [ 2 4 o 5 o R B M B T A 5 o o o LU 3 150
(5] bt MED B E s A, b 6 BH, AR bk d
A% ok ik 50gn (k5 =) b B ME) Ao fkob B et 11 ML ERE A . P
38344 | p A B REMAAE AT E AN EE W ETREE Sk, BEER TS
ook, AEEF18KHE,

Requirement/4x /& E 5K :

1.Cells and batteries Mass loss limit: <0.5%.
i i # $15<0.5%.

2.0Open circuit voltage not less than 90%, The requirement relating to voltage is not
applicable to test cells and batteries at full discharged states.
#giﬁ%\)ﬁ%% B BN TR I A B R 90 % W E SR A E R T X AR T A M
e,

3.No leakage, no venting, no disassembly, no rupture and no fire.
e (M) NLRK. THA. TRE. THHUERTE KIARHK £,

Result/flliX & &
Before test After Test
Sa,\;g?le VRN T] Mk J5 Mass loss | Residual OCV rlitsjtlt
BB Mass Voltage Mass Voltage RERR(%) | FlaEE(%) Pk 2
HamE (9) FF % L E (V) # i iU E () IF % £ (V)
1# 0.779 4.141 0.778 4.141 0.13 100.00 P
2# 0.769 4.138 0.769 4.137 0.00 99.98 P
3# 0.771 4.136 0.771 4.136 0.00 100.00 P
4# 0.769 4.142 0.769 4.142 0.00 100.00 P
5# 0.775 4.146 0.774 4.146 0.13 100.00 P
6# 0.775 4.149 0.775 4.148 0.00 99.98 P
T# 0.779 4.139 0.779 4.139 0.00 100.00 P
8# 0.779 4.146 0.778 4.146 0.13 100.00 P
o# 0.764 4.151 0.764 4.150 0.00 99.98 P
10# 0.763 4.139 0.763 4.139 0.00 100.00 P

Other supplements : Test result "P" decides that the test item passes.

A WAL R P REA R ZNKATE &t
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38.3.4 Procedure/ 3% 3 B B
Test 5: External short circuit/fliX 5: /N E&E%
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 temperature
has returned to 57+4°C, the cell or battery must be observed for a further six hour for the test
to be concluded.
RFRRIAFIREAREE 57+4°C, DUIFEE R BRI RIRELE 5744C, A5, BN b
ET, BEEARANT 01 MBHMEBEE, FREHREMWIRBEEKREZE 57:4C2 5
38.345 | mae 1 NeE, AREREMLAY— SN 6 AN NEA T E®,
Requirement/Ax /& & 3K :
1.Cells and batteries meet this requirement if their external temperature does not exceed
170°C;
BB, 5 B R B 1 SRR A B i 170°C
2. No disassembly, no rupture and no fire during the test and within six hours after this test.
W5 6 /N AR, TR, TRK.
Result
PR R
Sample Max External Temp Test
No. " ¢ result
HEGS L L, Wik R
1# 101.6 P
2# 117.5 P
3# 104.6 P
4# 108.9 P
5# 118.9 P
6# 116.5 P
T# 103.7 [
8# 114.7 =}
o# 119.6 P
10# 114.8 P

Other supplements : Test result "P" decides that the test item passes.
Hpab s WA % R PR E A ZNRTE &L,
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38.3.4 Procedure/il| ik 3 B -

Test 6: Crush\Impact/
WK 6: HFEGEH)
BH(FEH)

Crush
B E
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.

(a) The applied force reaches 13kN+0.78kN;
(b) The voltage of the cell drops by at least 100 mV;
(c) The cell is deformed by 50% or more of its original thickness.

Once the maximum pressure has been obtained, the voltage drops by 100mV or more, or
the cell is deformed by at least 50% of its original thickness, the pressure shall be released.

SR R S TN T @ AR, FEES — ALY 1.5cm/s B E 8 18 3
1T, HETE=A#HTZ —3A2] 4 k.

(a)f/ﬁ)ﬂ 7135 2| 13kN£0.78kN;

(b) e 3t %5 L JE & % /D 3£ ) 100mV;

(c)%f@}‘ ERHMERERZE D 50%.

—HBRXF|RAE S, BEEHET 100 mV HF Bl E BB 50%, A ZER.

Impact
EE

38.3.4.6 (applicable to cylindrical cells not less than 18mm in diameter) P

The sample cell or component cell is to be placed on a flat smooth surface. A 15.8 mm *
0.1 mm 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.

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 + 0.1 mm diameter curved surface
lying across the centre of the test sample. Each sample is to be subjected to only a single
impact.

Cells and component cells meet this requirement if their external temperature does not
exceed 170°C and there is no disassembly and no fire during the test and within six hours
after this test.

(EHATERA/NT 18 Z K89 B AR B3 ) ¥ v 30 5 0 ¢ B B Pk e — P b, 4
FATMREEE, $—HAZH 15.8mm = 0.1 mm & 316 & FHREE A EBHFOME,
KRG, B—JREH 9.1kg+0.1kg B E I 61+2.5 cm B & & 3% B4 & . B & £ AT R AT,
HARIEEN AT 170C, HiIRBERE 6 NMINRHZAH, BHNLHEAE. TRAXAZ L AL,
Requirement/4x /& & 3K :

1.Cells and component cells meet this requirement if their external temperature does not
exceed 1707C;

WS B S TE s B B f A it 170°C;
2. No disassembly, no fire during the test and within six hours after this test.

WG 6 /NN, TR K.
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Result
WAL R
Sample No. OCV prior to test Max External Temp Test result
GaLE A AEHEE (V) iR E R & i (C) PR R

11# 3.107 23.2 B
12# 3.105 243 P
13# 3.145 243 P
14# 3.137 23.6 P
15# 3.094 23.7 P
16# 3.135 23.3 P
17# 3.149 231 P
18# 3.146 231 P
19# 3.141 24.8 P
20# 3.123 24.4 P

Other supplements :

R WRAERPREAZZIATE EL,

Test result "P" decides that the test item passes.
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38.3.4 Procedure/l|i% 3 B -

Test 7: Overcharge/Jl|i 7: T )JE 7 &

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 or
22V, whichever is less. When the manufacturer’'s recommended charge voltage is more
than 18V, the charging voltage of the test shall be 1.2 times maximum charge voltage. The
charging current is 2 times of the maximum charging current recommended by the
manufacturer.

38.3.4.7 WR FEFN R EEESZT 18V, RMXN RN TEEENIZEREH ZEERAR FEA
HEEREE 22V, REFHEN . wR REFEWAEEELL 18V, nREENZA 1.2
B ZHERARERE. REBIMAN FIEHHRALEER 2 F.

Requirements/#7 % & 5k
No disassembly and no fire during the test and within seven days after the test.

REHFEEARTFRRET RN, EAMEFMERKIAZL £.

Result

WREF

Other supplements: Test result "N/A" decides that the test item is not applicable.

A WAL RNAKRETER.
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38.3.4 Procedure/il iR & B -
Test 8: Forced discharge/Jlli% 8: &%l # &,
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 the manufacturer 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). P
Sk B 20+5CHIERET, FEABEEEE 12VHEREE L #TBHRE, LEREE
P& o AT 56 LR I3 38 R B SRR R LU, LB TR A AU A R DAAT 46 HLI
Requirements/47 /& Z K
No disassembly and no fire during the test and within seven days after the test.
AEHFEERRFRRARET AN, EERAFMERKIARL £.
Result
AR
Sample No. OCV prior to test Test result | Sample No. OCV prior to test Test result
BRRE RBHEE (V) MWRERE | IS RBHEE (V) Wik 2 B
21# 3.306 P 31# 3.331 P
224# 3.332 P 32# 3.327 P
23# 3.319 P 33# 3.305 P
24# 3.296 P 34# 3.317 P
25¢# 3.298 P 35# 3.298 P
26# 3.337 P 36# 3.321 P
27# 3.327 P 37# 3.338 P
28# 3.327 P 38# 3.292 P
20# 3.346 P 39# 3.344 P
30# 3.333 P 40# 3.339 P
Other supplements : Test result "P" decides that the test item passes.
HArh e MR R P REA ZZNATE EHL.
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STATEMENTS
= ¥

1. The test report is invalid without the official stamp of Tiansu.

A& Tt AL E TR

2. Nobody is allowed to photocopy or partly photocopy this test report without written
permission of Tiansu.
REARREFERE, TR ERRMKE.

3. The testreport is invalid without the signatures of Ratifier, Reviewer and Testing
engineer.

AMETHEAN, FHARERALEL LA

4. The testreport is invalid if altered.

AR ERER T K.

5. Obijections to the test report must be submitted to Tiansu within 15 days.

MeMREER AN, RTREAREZHRTERARRINEARE L.

6. The testreport is valid for the tested samples only.

AR ERE F e B R Ko
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UN38.3 4l 1% &
UN38.3 TEST REPORT

FEH B TR :

RemEs el

Polymer Lithium-ion Cell

602025
3.7V\250mAh\0.925Wh

Product............. ;
B E A ... :
Model.................
FHEA........ :
Applicant.......... :

ARER............ ;

Classification..:

AN

Request examination

Shenzhen Tiansu Calibration and Testing Co.,Ltd

TN R+ 2 A I Bt A IRA B

B/1/4, NO.2 Jinlong Road, Longgang District, Shenzhen, China
WINTARKEERSERELKE 25 14K 4%

Web: www.tiansu.org

E-mail: tsjc@tiansu.org

Tel: 0755-89457984

TS(SZ)-J3-008-001-A1
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Rep. No.: TCTTJ20210109696ZB-BR06

Sample Name...............c......... :

RepeEs 7ol

Polymer Lithium-ion Cell

B2 A
Type/Model...........ccccoeveveuene.. :

602025

Manufacture...........cccccouenee.. :

Manufacture Address............. :

3 BT B¢ & W 3% (Phone)........ :
3% B Bt £ 5 45 (Email).......... c

Test conclusion....................... 3

NI IE 1 % 38.3 HiAnkEE K.
The sample has passed the test items of UNITED NATIONS “Recommendations on the
TRANSPORT OF DANGEROUS GOODS”,Manual of Test and Criteria

(ST/SG/AC.10/11/Rev.6/Amend.1/Section38.3).

#| 3% 77 W 4k (Website).............
BHESH prp e
e R ¥ o B R
Sample parameters................:| | Rated info. EPESIT A0 i Sample color Silver
Wik 5 %K i R RAER # i R < (mm) . .
. i . ) 24.97%19.85%5.94
Test parameters...................... ‘| | Shape Prismatic Sample size
7 B IR B R R R R
Limiting voltage 4.2V Cut-off voltage ok
TR T E R R E R
gar/iﬁdard char/élea 125mA gaf‘dﬁd discﬁlahlrge 50mA
current current
BRI B R BRI B B
I\E;Izi(cﬁtﬁzgus mh 250mA I\E;Izi(cﬁtﬁu%us mh 250mA
charge current discharge current
4 % L B B A E
Cell quantity N/A Cell model N/A
A B K 72 Ak B
Receiving date ! T Completion date Ao
A R 48 BeEXTRARESEHHZENS-REMIREFMEARBE £ 383 4
Testing basis.........c.cocoeee....l| ST/SG/AC.10/11/Rev.6/Amend.1/Section38.3.
3 £ ZIR, ZHEFLEHKEE CLTARRWERHENS REMTEFMR &

vy

Test conclusion....................... ¢

2021/2/4

1193 Hit
Approved by % % Reviewed by 7 7
BREFA - = : HEEE

Authorized Signatory

Project Supervisor

EINR AT BRI A H RAH

Shenzhen Tiansu Calibration and Testing Co.,Ltd
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Rep. No.: TCTTJ20210109696ZB-BR06 %3 % 14
Sample information and other instructions:
o 2 B R A
Testitem | Sample No. State Remark
MWRIE | HE%ET KA &iE
At first cycle in fully charged states;
I R B IS T ,
C06~C10 After 25 cycles ending in fully charged states;
EE_FTANMER T T
C11~C15 At first cycle at 50% of the‘desi‘gn rated capacity;
EHE—MEFH 50%H x5 &
T.6 After 25 cycles ending in fully charged at 50% of the design /
C16~C20 | rated capacity;
EFH - TENMEX T H S0% W HEL & ;
/ /
T.7 4
/ /
N At first cycle in fully discharged states;
I el Py O E STy :
C31~C40 After 25 cycles ending in fully discharged states;
EE T ANMER T

Description of the sampling procedure:

B AR 7 B

% (N/A)

Laboratory subcontract test instructions:
LI AL RE I

% (N/A)

Description of report revision :

BT B LA
T(N/A)
Remarks:
&iE
fom kA BT
Sample type: Lithium ion cell

EINR AT BRI A H RAH

Shenzhen Tiansu Calibration and Testing Co.,Ltd
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® 3 &} Photos of Battery

W, 3, IFE 7 B Front view of battery

w3 7 @ B Back view of battery

FYN R H 12 A Btn A IR F]

Shenzhen Tiansu Calibration and Testing Co.,Ltd
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38.34 Procedure/ il i # %
Test 1: Altitude simulation/l|iX 1: & E AL L
Test cells and batteries shall be stored at a pressure of 11.6kPa or less for at least six hour at
ambient temperature (20°C+57C) .
¥ S A R E A 20C+5°C, AR E A AT AT 11.6kPa #3355 0 7 1 D F 6 4~/ At o
Requirement/#7 & B 5 :
38.3.4.1 1.Cells and batteries Mass loss limit: < 0.2%.
o i E 41 k< 0.2%.
2.0pen circuit voltage not less than 90%, The requirement relating to voltage is not applicable to
test cells and batteries at full discharged states.
R B FF B o IR R AR T SR T 2650 by 90 % M RT3 A F 5 40 5 50 b R oo b
3.No leakage, no venting, no disassembly, no rupture and no fire.
BEERRL. EHS EMRGE RRBUREEKALN LA,
. % 37 Before Test MR 5 After Test )ﬁf%ﬁ% iqgf,\gg)gl S
No. 7# o & }FE@%E #ﬂ% L s }H%I%E ass esidua Test result
m1(g) Vi(V) m2(g) Va(V) loss(%) OCV(%)
Co1 5.151 4.179 5.151 4.179 0.00 100.00 P
C02 5.164 4.178 5.163 4177 0.02 99.98 P
C03 5.165 4.167 5.165 4.166 0.00 99.98 P
Result Cc04 5.161 4.171 5.161 4.171 0.00 100.00 P
MK 2
C05 5.152 4.163 5.151 4.163 0.02 100.00 P
C06 5.153 4.165 5.153 4.165 0.00 100.00 P
Cco7 5.146 4.161 5.146 4.161 0.00 100.00 P
C08 5.152 4172 5.151 4.171 0.02 99.98 P
C09 5.160 4.173 5.160 4.173 0.00 100.00 P
Cc10 5.151 4.164 5.151 4.164 0.00 100.00 P

HA A TR R PR E A EZ MK T E B .
Other supplements :Test result "P" decides that the test item passes.

EINR AT BRI A H RAH
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Rep. No.: TCTTJ20210109696ZB-BR06

38.3.4 Procedure/ | i # B
Test 2: Thermal test/3] 3% 2: 38 & il 3%
Test cells and batteries are to be stored for at least six hours at a test temperature equal to
72°C+2°C, followed by storage for at least six hours at a test temperature equal to -40C+2C,
The maximum time interval between test temperature extremes in 30 minutes, This procedure
is to be repeated until 10 total cycles are complete, after which all test cells and batteries are to
be stored for 24 hours at ambient temperature (20°C+5°C).
o, A IR E N T2C2CTH AU TIRFE LD T 6 M, REEIRE-40CE2TH MY T
FADTF 6N, ARG ERRKY 30min, EREFELARTRAR 10K, RAEHKHL
38.3.4.2 EXRFIRE N 20CL5CH 44 T HE 24 Mo
Requirement/#r 1 Z 5k :
1.Cells and batteries Mass loss limit: < 0.2%.
o T E 47 k< 0.2%.
2.0pen circuit voltage not less than 90%, The requirement relating to voltage is not applicable
to test cells and batteries at full discharged states.
#%ﬁ%ﬁ%%%&ﬁﬁ%%ﬁ%%%%%&%9ma%%i%ﬁm%%éﬁ%%%%t%%
f‘l\olo leakage, no venting, no disassembly, no rupture and no fire.
o N R, RHEAR. B, THRUEEEKAZE R &
o 3% 77 Before Test M5 After Test FEHRE 7| 5?\ mE | MRLE
No. #HERE | FHEE | #ERE | Aswk | Mass ) Residual ) Test
mi(g) Vi(V) ma(g) Va(V) loss(%) OCV(%) result
Co1 5.151 4.179 5.148 4.158 0.06 99.50 P
C02 5.163 4177 5.160 4.154 0.06 99.45 P
C03 5.165 4.166 5.164 4.144 0.02 99.47 P
Result C04 5.161 4.171 5.159 4.147 0.04 99.42 P
ARz F C05 5.151 4.163 5.150 4.139 0.02 99.42 P
C06 5.153 4.165 5.151 4.140 0.04 99.40 P
Cco7 5.146 4.161 5.144 4.135 0.04 99.38 P
Co08 5.151 4.171 5.150 4.148 0.02 99.45 P
C09 5.160 4.173 5.159 4.159 0.02 99.66 P
C10 5.151 4.164 5.148 4.151 0.06 99.69 P

H A 75 R

P RFZH EZ AT E Bt

Other supplements :Test result "P" decides that the test item passes.

EINR AT BRI A H RAH
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38.34 Procedure/il| & % B
Test 3: Vibration/J i 3: #k3h
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 wave form 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 position of the cell.
K SAnm b FE TR ERG W e T L, REFBRS . RAUEZBEPA, M 7THZ
% 200Hz, AEHBL B E| THz f—AMEFK, —MERFE NS e B M. FNRbfn
38343 | MA=AEAEEW T M EEF 12K, ENF R 3NN
Requirement/ 45 2 K
1.Cells and batteries Mass loss limit: < 0.2%.
o JiL B K< 0.2%.
2.0pen circuit voltage not less than 90%, The requirement relating to voltage is not applicable
to test cells and batteries at full discharged states.
HoaRREFBEEEN KT AR ABEEN 0% HEXTEATELAKTENE KT
7\)@.0
3.No leakage, no venting, no disassembly, no rupture and no fire.
N TRR. BHEAR. TR THEUREEKAZW K 4.
‘ 3% 37 Before Test MR 5 After Test FEHE | FewE | Mmas
R M Residual
No. BERE | FHEE | BERE | FHBEE o SRl L Test
mi(g) Vi(V) m2(g) Va(V) loss(%) | OCV(%) result
Co1 5.148 4.158 5.148 4.158 0.00 100.00 P
C02 5.160 4.154 5.160 4.154 0.00 100.00 P
C03 5.164 4.144 5.164 4.143 0.00 99.98 P
Result Co4 5.159 4.147 5.158 4.147 0.02 100.00 P
M 2E
ARER C05 5.150 4.139 5.150 4.138 0.00 99.98 P
CO06 5.151 4.140 5.151 4.140 0.00 100.00 P
Cco7 5.144 4.135 5.144 4.135 0.00 100.00 P
C08 5.150 4.148 5.150 4.148 0.00 100.00 P
C09 5.159 4.159 5.159 4.158 0.00 99.98 P
C10 5.148 4.151 5.147 4.151 0.02 100.00 P

HAw b M IR R PR R A 2 Z MK E B o
Other supplements :Test result "P" decides that the test item passes.

EINR AT BRI A H RAH
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38.3.4 Procedure/il| & % &
Test 4: Shock/M ik 4: w
Test cells and batteries shall be secured to the testing machine, and each shall be subjected to
a half-sine shock of peak acceleration of 150gn (or Acceleration(gn)=\"=! , which is smaller)
and pulse duration of 6 milliseconds, large cells and large batteries shall be subjected to a
half-sine of peak acceleration of 50gn (or Acceleration(gn)= (=) , Which is smaller) and pulse
duration of 11 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.
DARE G FERE EEEANE S A RN 2R RT. a8 b EE 4 150gn
(5 U b e M)ty E R ik B, b R4 6 B, KA b AR b b 4
38.3.4.4 %% %At E 50gn (F 5V F B ME) FopkoR Hg e 1 ZEHWEEREY . F4
HEREMAEANEHETIN R LRI AN ET WA Z RN &, EEERT AT Z R
&, BH*EZ2Z 18 kuE.
Requirement/47 4 B K :
1.Cells and batteries Mass loss limit: <0.2%.
0 T E 15 < 0.2%.
2.0pen circuit voltage not less than 90%, The requirement relating to voltage is not applicable
to test cells and batteries at full discharged states.
HERREE TR EN T RT R AR EN 0%, MEXFERNTEA2HT B K E SR
Ho
3.No leakage, no venting, no disassembly, no rupture and no fire.
N TRR. BHA. TR THEURLTEKAZW K 4.
Mo 3% 7T Before Test 3% 5 After Test FEELE | HARE | MREE
ue I 7 .
No. | HERE | AWuE | HERE | Fgug | Mass ) Residual ) Test
m1(g) Vi(V) m2(g) Vo(V) loss(%) OCV(%) result
CO1 5.148 4.158 5.148 4.158 0.00 100.00 P
C02 5.160 4.154 5.160 4.153 0.00 99.98 P
co3 5.164 4.143 5.164 4.143 0.00 100.00 P
Result C04 5.158 4.147 5.158 4.147 0.00 100.00 P
MR 4
Co05 5.150 4.138 5.149 4.138 0.02 100.00 P
C06 5.151 4.140 5.151 4.140 0.00 100.00 P
co7 5.144 4.135 5.143 4.134 0.02 99.98 P
co8 5.150 4.148 5.150 4.148 0.00 100.00 P
Co09 5.159 4.158 5.159 4.157 0.00 99.98 P
c10 5.147 4.151 5.147 4.151 0.00 100.00 =

H A 78R A

PTREZH EZ AT E # Lo

Other supplements :Test result "P" decides that the test item passes.
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38.3.4 Procedure/ il i & B
Test 5: External short circuit/;l| % 5: 4} 3548 %

The cell or battery to be tested shall be temperature stabilized so that its external case
temperature reaches 57°C+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°C+4°C, This short circuit
condition is continued for at least one hour after the cell or battery external case temperature
has returned to 57°C+4°C, the cell or battery must be observed for a further six hours for the
test to be concluded.

38345 | AFRBRFFBEREESTCHT, DUER SR WA RIRIBZEE STCHAC, K5, Al
BT, HREEARAANT 01 Bty &5 a8, 45430004 %Rk L 5 57CHAT2
FEREFEZ1ARUL, delRe At — I AL M HF TR
Requirement/#7 4 & 5k :
1.Cells and batteries meet this requirement if their external temperature does not exceed
g%%%%%%%ﬁﬁ&ﬁﬁﬁ1m@;

2. No disassembly, no rupture and no fire during the test and within six hours after this test.
KB JE 6 N EMAE. EHE. R
b G 5 o R RO iR MR &
No. Max External Temperature(C) Test result
Co1 105.5 P
Cco02 115.2 P
Co3 110.8 P
Result C04 110.1 P
MR 25 R Co5 102.3 P
Co06 117.3 P
co7 118.8 P
Cco8 104.6 P
Co09 112.5 P
C10 1021 P

HoAw b M IR R PR R A Z MK E B .
Other supplements :Test result "P" decides that the test item passes.

EINR AT BRI A H RAH
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38.3.4

Procedure/ | % 2 B

38.3.4.6

Test 6: Crush(Applicable) \ Impact(Not applicable)
WK 6: FFEGEA) EEH(CrER)

Crush
¥
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.
(a) The applied force reaches 13kN+0.78kN;
(b) The voltage of the cell drops by at least 100 mV;
(c) The cell is deformed by 50% or more of its original thickness.
Once the maximum pressure has been obtained, the voltage drops by 100mV or more, or the
cell is deformed by at least 50% of its original thickness, the pressure shall be released.
RS KA RS ERNFEEGE, FEEF —MEM UYL 1.5cm/s i 1818 H#A1T,
B TE=NETZ—EE Nk
(@)tE A #7132 13kN+0.78kN;
(b) e 3 25 A & & 2 /b 3k 2] 100mV;
(c) e 3 B fudnde B EAH LR E 2 50%.

—BRFmAES, BERZT 100 mV 2 B a0 R T 50%, E N Z R

Impact

#E

(applicable to cylindrical cells not less than 18mm in diameter)

The sample cell or component cell is to be placed on a flat smooth surface. A 15.8 mm £ 0.1
mm 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. A9.1 kg + 0.1 kg
mass is to be dropped from a height of 61cm+2.5cm 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.

The test sample is to be impacted with its longitudinal axis parallel to the flat surface and
perpendicular to the longitudinal axis of the 15.8mm+0.1mm diameter curved surface lying
across the centre of the test sample. Each sample is to be subjected to only a single impact.
Cells and component cells meet this requirement if their external temperature does not exceed
170°C and there is no disassembly and no fire during the test and within six hours after this
test.

(ERATEAF/NT 18 ZARWEAN B )& B T P aE—NFE L, LAHT
FFMNREeT, BEAEAK 15.8mm= 0.1 mm iy 316 AL HFWBER K EH T FOME, KEHK
E X 9.1kg £0.1 kg B4 1h K 61cm+2.5 cm By & JZ 3% 1 #F i . AR SEAT R B B, HANRIREZ
NA it 170C, HERBRERE 6 MR Z K, HFibNTHER. TRXALK £
Requirements/ 45 B K :

1.Cells and component cells meet this requirement if their external temperature does not
exceed 170°C;

WL By SRR JE R F A A 170°C

2. No disassembly, no fire during the test and within six hours after this test;

RBJE 6 DB B TR Ko

* b Lo T

Continued on next page;

EINR AT BRI A H RAH
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Rep. No.: TCTTJ20210109696ZB-BR06

% 11 7 & 14

=

Continued from previous page;

B 5 R E R R R IR E R E R
No. OCYV prior to test(V) Max external temperature('C) Test result
C11 3.824 23.7 P
C12 3.804 24.4 P
C13 3.791 247 P
Result Cl14 3.787 24.1 P
MK 2% C15 3.798 23.7 P
C16 3.826 247 P
C17 3.785 24.8 P
C18 3.805 23.6 P
C19 3.800 23.7 P
C20 3.803 23.8 P

H A AN AWK R P REH EZ WK T E B .
Other supplements :Test result "P" decides that the test item passes.

EINR AT BRI A H RAH
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38.3.4

Procedure/ | i & B

38.3.4.7

Test 7: Overcharge/il| % 7: it & 7 &

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 or 22V,
whichever is less. When the manufacturer’s recommended charge voltage is more than 18V,
the charging voltage of the test shall be 1.2 times maximum charge voltage. The charging
current is 2 times of the maximum charging current recommended by the manufacturer.

R REFH L EEL BT 18V, RN RN EENZEFEN ) KA E R KT
WERAE R 22V, REFRANE. R ZEFEH T e B ERT 18V, TR EENZA 1.2 FH
FEARERRATRERE, REERAN) ZEFEH TR TEERSG 2 .

Requirements/#7 /& B K :
No disassembly and no fire during the test and within seven days after the test.

REHRERRFHRRET RN, ELHEMEKAZK £,

Result

MR R

GiRCE R KB & k2
No. OCV prior to test(V) Test result

HAw b MR R PR R A 2 Z MK E B .
Other supplements :Test result "P" decides that the test item passes.

EINR AT BRI A H RAH
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=

38.34 Procedure/ | i % %
Test 8: Forced discharge/3l| i 8: & % # =,
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
the manufacturer 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
e discharged for a time interval(in hours) equal to its rated capacity divided by the initial test
current(in ampere).
A 20CESCHWIERE T, WA EEEA 12V ERER LH#HTRA AL, WERBFR
BEEE A F AT 46 I A A B R K R LI, KR DR O B B TR DA AT e L
Requirements/#x  Z 3K :
No disassembly and no fire during the test and within seven days after the test.
REFEAERRFRRRE T KA, NEMETREKIALLKE.
B R # MWK ER G- I JE MWK ER
No. OCYV prior to test(V) Test result No. OCYV prior to test(V) | Test result
c21 3.225 P C31 3.151 P
C22 3.151 P C32 3.197 P
C23 3.076 P C33 3.091 P
Result C24 3.192 P C34 3.138 P
AR Cc25 3.218 P Cc35 3.234 P
C26 3.063 P C36 3.149 P
Cc27 3.169 P C37 3.108 P
C28 3.079 P C38 3.199 P
C29 3.218 P C39 3.055 P
C30 3.122 P C40 3.098 P

H A A AWK R P REH 2 W KT E B
Other supplements :Test result "P" decides that the test item passes.
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STATEMENTS
7= U

. The test report is invalid without the official stamp of Tiansu.

AR T A AL B E K

. Nobody is allowed to photocopy or partly photocopy this test report without written
permission of Tiansu.

REASREFAAERE, TROBPHEHAHRE

. The test report is invalid without the signatures of Approver, Reviewer and Testing
engineer.

AfELMEAN FRARERAZL RN

. The test report is invalid if altered.

AR WK T

. Objections to the test report must be submitted to Tiansu within 15 workdays.

MM EERTRN, ERTRABEZERTEANTEE A RN EAE Y,

. The test report is valid for the tested samples only.

A A E FAAF A K

EINR AT BRI A H RAH
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