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¥t iR Sample Description

=R PR T L FEam A5 18650
Sample Name Lithium-ion Battery Sample Model
DA 256 2 AR A RE R AR A IR A 7
Testing laboratory | Guangdong ESTL Technology Co., Ltd.

= = \ y Tt f_Tll\ﬁ : = N T N = %O
TR IR R FETS L X 25 k%95 1#R 1526101, 201-208

Room 101, 201-208, Unit 1, Building 1, No. 9 Headquarters 2ng Road, Songshan

Testing Address || oye Park, Dongguan, Guangdong, China.

ZAE AL ARSET v Sl A IR A F
Applicant Dongguan Linuo industrial Co., Ltd

/\% K27 #:/I\%\é \ /\:/— = Z5
L RFET R LZHEGID MR B AR 75 =k

Applicant Address Third Floor, 7 East Second Street, Wusha Xingfa S '‘an Town,
Dongguan City

)3 7 REETH 1B SO A R 2 A

Manufacturer Dongguan Linuo industrial Co., Ltd

i) 32 P b A REMKZHEL I MRS AR 75 =

Manufacturer Third Floor, 7 East Second Stree Road, Chang'an Town,

Address Dongguan City

CERUNG STt X A ARFET vt S A R 7
Factory of Cell

A i
Standard

R H Y

Date of sample
receipt

X H #
Tested §

H1ZR 5E T TS A BR A W IAAG B0 80 7 F s, AR ER & [ GRIGAITRRAE T 1) 265 -EhR 55 38. 3 kAT 46
W, R NETH , RS RSP R E K

Kl Tested by # 1% Reviewed by fiL#E Approved by

433 s 2
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¥ 15 B Sample Information

FRPR LT MERE
PR 7.4V AUCEAL 2000mAh
Nominal Voltage Rated Capacity
P 14.8Wh ke -
Watt-hour Trade mark
| Ee R RS 5
N 7 F B | L 8.4V | LR 5.5V
Limited Charge Voltage Discharge Cut-Off Voltage
. B ORHRREE 78 HL FLAL
7RI PR
Charae Current 1000mA Max. Continuous
g Charge Current
X . i N FF T FE FELY
S R PN Mﬂl. it
1000mA Max. Continuous

Discharge Current
9 Discharge Current

> ray
70 HL A L LR 20mA m*37.5mm*18.5mm
End Charge Current
e
Cell Model
HETT

Compound mode

Description of the sampling proceduge: /

HUORERE PP Ui - /

Description of the deviation fr d, if any: /

TR G RATF A AR AE T Ui

Remarks/# 7 :

1. AR RLS A N
Throughout this r sed as the decimal separator.

“P” i%/—j_‘—\‘ “ﬁﬁ” , “F” %%}j_‘_\‘ “Z_\‘@ﬁ” , “N/A” %%}j_‘_\‘ “Z_\‘iﬁ_
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Summary of testing:

Tests performed (name of test and test clause):

Testing location:

Test items

Sample Number

T A -

T.1: Altitude simulation / = B

ED

T.2: Thermal test / i & 5%
T.3: Vibration / #z)

T.4: Shock / il

T.5: External short circuit / 4}
B %

B1# - B8#

AR A REA I B AR AT R A 7]

Guangdong ESTL Technology Co., Ltd.
J72RAE AR E A LI X R — B9 5 1R 1
#6101, 201-208%.

Room 101, 201-208, Unit 1, Building 1, No.
9 Headquarters 2nd
Park, Dongguan, Gua

T.6: Grush-/HtH or Impact/## C1#- C10#

B

T.7 Overcharge / i 78 H2 Bo# - B16#

T.8: Forced discharge / 5l C11# - C30#

TR

The samples’ state is good.

FE ARG R A

Batteries of B1#~B4# B9#~B12 are full charged aft
% L HLB B 1#~B4# BO#~B12 1R IE A HUIR

five cycles;

% H0 HL i B5#~B8# B13#~
Rechargeable cells of C1#~C
cycle;

AJ 78 H L C1#~CH# N 1 IR S
Rechargeable cells of Cg
five cycles;

TRF No.:
TRF Date:

ESTLO17-4D
:2022-05-07
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Test Procedure:

1.Each battery type is subjected to tests T.1 to T.8. Tests T.1 to T.5 are conducted in sequence on the
same battery. Tests 6 and 8 are conducted using not otherwise tested batteries. 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.
B MY ) f i 2 B BEAT T A B T.8 TG o« R Z0HZ I AEAH A i — AL it B T IR TART.5, IR T.6
ANT.8REAL AR J3 Ak id ity vt o REG T.7 0] LUE F S BT AE IR TA R T.5 P A 1 i RS vt 64T, LS
BT ARG S B it L

2.In order to quantify the mass loss, the following procedure is provided:

Mass loss(%)=(M1-Mz)/M1x100

N TR RS, AT AR S (%)=(M-M2)/M1x100

the values in Table below, it is considered as "no mass loss".

2 MO R B HT R B Mo iR PR 5 & G SR B B R ANl R T A1 R 4

Mass M of cell or battery
P SO B R ) Joid
M<1g
19sM<75¢g
M>75g

3. Intest T.1 to T.4, batteries meet this requirem
rupture and no fire and if the open circuit voltage o
voltage immediately prior to this progedure.
FENMNRTAZRT.AS,  HIBAUH @PC 15 N ML TR
TEE AN T HAEBEATIX

there Shting, no disassembly, no
h test ba after testing is not less than 90% of its

WA TERE K, I HAR N HLt A U5

TRF No.: ESTL017-4D
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38.34

Procedure / J& S5

A
Verdict

38.3.4.1

Test 1: Altitude simulation / fi&1: FEEH

P

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).

AT B A IR IRFE 2045°C, KRN KT
11.6kpa HIFREE AR F6 AN/,

P

Requirement / frifE K .
1. Cells and batteries Mass loss limit: <0.1%.

B b 5T R4 %:<0.1% .

2. Open circuit voltage not less than 90%, The
requirement relating to voltage is not applicable to test
cells and batteries at full discharged states.

R it B0 S5 T I P S AR T 1208 BT T % F s 990 %, 1 2
SRANE T 58 T8 58 L L b R EL R

3. No leakage, no venting, no disassembly, no rupt
and no fire.
FEMN TG A oMk, R L TCE
HIR A

38.3.4.2

Test 2: Thermal test / MR 2: 15 IR

No leakage,
venting, no

TRF No.: ESTL017-4D

TRF Date:

:2022-05-07
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Requirements / FriEE R No leakage, no P

1. Cells and batteries Mass loss limit: <0.1%. venting, no
disassembly, no

Ff il BRI <0.1%. rupture and no fire.

2. Open circuit voltage not less than 90%, The TR . THA. T

requirement relating to voltage is not applicable to test Ry TEWEZLILL L ok

cells and batteries at full discharged states. %

PoF it 1R i T B P s S AN T R 6 T B L 990 %, L 2
SRANTE T 58 AT 56 L AR R I AT R S

The data see table 1.

Tt H L I
3. No leakage, no venting, no disassembly, no rupture RBBERE.
and no fire.
R THE R TofiR . RERBRTEE KR
HIR A

38.3.4.3 Test 3: Vibration / iR 3: &3)

1. Cells and batteries are firmly secured to the platform
of the vibration machine.

RS A R 22 [ M 22 e AE AR BN 5 (B THD Lo
2. The vibration :a sinusoidal waveform with a logarj

sweep between 7 Hz and 200 Hz and back to 7
traversed in 15 minutes.

PEsh PLIEsZ e, LA7THzZ 38 in%200Hz,
BTHz N—AMER, — AMERFRE15 ok
%

3. the logarithmic frequency swee
Hz a peak acceleration of 1 gn is
is reached, The amplltude is then
(1.6 mm total excur nd the freq mcreased

until a peak 8 gn occurs oximately
50Hz), A pea aintained

until the frequ

XU T
%18%%?22, gk %fO %ﬂéoﬁﬁ%s%

ly perpendicular mounting position
ne of the directions of vibration must be
to the terminal face.

TRF No.: ESTL017-4D
TRF Date: :2022-05-07
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Requirements / fpifE K
1. Cells and batteries Mass loss limit: <0.1%.
FE i i 545128 <0.1%.

2. Open circuit voltage not less than 90%, The
requirement relating to voltage is not applicable to test
cells and batteries at full discharged states.

R J5 T 6 F A REAMIC T 1250 11 T 26 H R 11190 %, It 2
SRANE T 58 4T85 L S A L

3. No leakage, no venting, no disassembly, no rupture
and no fire.

FEMN TG A TofiAR . R LA T E KIS
HIR A

No leakage, no P
venting, no
disassembly, no
rupture and no fire.
. TR LR TR K

A

The data see table 1.

FIAREE LR

TR T

38.3.44

Test 4: Shock / JiR 4: M

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. Each cell or
battery shall be subjected to a half-sine shock of pea
acceleration of 150 gn and pulse duration of 6
milliseconds. Alternatively, large cells may be sufjé
to a half-sine shock of peak acceleration of 50 g
pulse duration of 11 milliseconds.

ARG HE S A E b 7 3 1o R ] 1) X K T
PLSE SRR Bt I BTG T . AN
150 gn. KPR A6 msiE
K FEL TS N FH VA S FEB0 gn ik
AT M

shock of
ing on the mass Of the battery.
milliseconds for small

e batteries. The
late the appropriate

Each battery

Pulse
duration

150 gn or result of formula
Acceleration (gn)

100850
mass *
Whichever is smaller

50 gn or result of formula
Acceleration (gn)

Large 30000
batteries =

mass *

6ms

11ms

Whichever is smaller

TRF No.: ESTL017-4D
TRF Date: :2022-05-07
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1. Cells and batteries Mass loss limit: <0.1%.
R PR $12:<0.1%.

2. Open circuit voltage not less than 90%, The
requirement relating to voltage is not applicable to test
cells and batteries at full discharged states.

FE B J5 T 6 H s R ANIS 1258 1 T 26 H S 11190 %, 1 2
SRANTE F T 58 4805 HL PR HEL RS N R

3. No leakage, no venting, no disassembly, no rupture
and no fire.

FEMMN TGN T Tofdtd . TR LT E
HIR A

venting, no
disassembly, go
rupture and n

TR ok
(LR
A

¥

Each cell or battery is subjected to three shocks in the P
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.

FEAS R B S AE = A 3 BT AR 1) AR 2 =k,

B P& AR 23, R8I

Requirements / FrifEE R . No leakage, no P

38.3.4.5  |Test5: External Short Circuit / JIliX5 #ME4H P
1. The cell or battery to be tested shall b P
stabilized so that its external case tempe
57+4°C.

DRI PR B il B2 A E /E57+4 °C
Kl FEILF|57+4°C o
2. the cell or baitery. e subjected
condition wit al resistance 0
ohm at 574 ircuit condition is continued
for at least one ell or battery external case
temperature ha .

j ) R B [P B EAT RS, AR

PREFRL IR 1 /NI L
st be observed for a further six
HMEL6 AN A BE T 4518 .
s [ bRfE £k External temperature P
st and within six hours after test, the cells or | N°t exceed 170°C
- HPRIREAEIL170°C
ALK ZJE6 AN/, BB A 5 . No disassembly, no
1. External temperature not exceed 170°C. rupture and no fire.
SN AR HBIE170°C . TofReh . TREATA
. . KGR
2. No disassembly, no rupture and no fire. The dat able 1
e data see table 1.
FEGSTCARAR . TR T KGR A )
" ) PR 21
38.3.4.6 Test 6: Impact / Crush / JUif6: & | FE P

TRF No.: ESTL017-4D
TRF Date: :2022-05-07
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Impact (applicable to cylindrical cells not less than 18mm P
in diameter).

i GEHTEARANT18 2K EFIE LD .

1. This test sample cell or component cell is to be placed P

on a flat smooth surface.

R IR ot FH 1) FR R BT A S TBE — AN~ SE DG TR 1 1
o

2. A 15.8mmz0.1mm diameter bar is to be placed across
the center of the sample, A 9.1kg mass is to be dropped
from a height of 61+2.5cm onto the sample.
¥—E44415.8mm0. 1Tmm ¥k R fa it BB )
W — T 9. 1kg+0. kg HIM) 14 N61£2.5em Y i L 7% [r] 1
M o

3. The test sample is to be impacted with its longitudinal
axis parallel to the flat surface and perpendicular to the
longitudinal axis of the 15.8mmz=0.1mm diameter curved

surface lying across the centre of the test sample. Each
sample is to be subjected to only a single impact.

ez ch A, RN 5 P Y 3R TP AT -5 R T
FEA O B2 15.8mm=0. 1mm S i 22 18 1 2 4 7
AN R g — k.
Requirements / fpifE EK
1. Test cells or component cells ext Bt exceed 170°C
exceed 170°C. AN 170°C

P AR T P LS ) o e 2 T T . R (S No disassembly, no
rupture and no fire.

2rnal temperature P

test. ToffAR . TCRA IS
IR N 56 KRR
The data see table 2.
1O A W3 2.

N/A

TRF No.: ESTL017-4D
TRF Date: :2022-05-07
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1. A cell or component cell is to be crushed between two | The applied force N/A
flat surfaces. The crushing is to be gradual with a speed |reaches 13 kN £ 0.78
of approximately 1.5 cm/s at the first point of contact. kN.
The crushing is to be continued until the first of the three Wl 715355113 2
options below is reached. +0.78 T4
W R BT USRI A2 (R BE s, 51 0 BE B
IR, FESE— Nl s bR KL 1.5 JHOK/RD . BF Ik
FREEEAT, ERHMILUT =g —:
(a) The applied force reaches 13 kN + 0.78 kN.
N /335 #)13 F4420.78 T2
(b) The voltage of the cell drops by at least 100 mV.
LGOS L IR R FE A2 /100 24K
(c) The cell is deformed by 50% or more of its original
thickness.
LA T S 40 J5 B2 (950 % PA L
2. 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 applieg
perpendicular to the longitudinal axis.

AT T BAS 2 v SCS  MA f WE F) — THI it o 4
JoE T R T o B S
Requirements / FrfE ZoR :

1. Test cells or component cells e
exceed 170°C.

LS BT

2. No disass€' ire within six hours of this
test.

R 25 56 AW NoE KB KA.
38.3.4.7 Test 7:

N/A

TRF No.: ESTL017-4D
TRF Date: :2022-05-07
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1. The charge current shall be twice the manufacturer's | The voltage of the test P
recommended maximum continuous charge current. is 16.8V, and the

A2 {51 8 75 1) B A4 7 o PR IR R i 7S current is 4.0A. / i

2. The minimum voltage of the test shall be as follows: ?ﬁﬁ 16.8V, ity

P YU R7w 5 2N DA

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.

IR Z A 78 F R S AN 18V, A B/ 7o He
L) ZXhR 78 B K78 L FEL IS R PR B 2 22V 2 1)
BN .

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.

R SR e F R 18V, AR f ) 7 L
FE RS | 2 b g oK 78 F AR R 1.2 f%

3. Tests are to be conducted at ambient temperatur:
20+5°C, The duration of the test shall be 24 hours.

205 CIHMEIREE T, WERkFE24 /N .
Requirements / fpifE EK

assembly and no P

No disassembly and no fire within seven

ISR i £ R T AR S 7 R,
RRAE

PRRITHE KGR

The data see table 2.
[ s L322,

38.3.4.8

Each cell shall B aarged at ambient
temperature by 3

L) T FE, PR O B B MUK S B A 3 RN T
B BBCRARAT, B B B s s RIS [R] NI e
HEBRUIIGHER (28

Requirements / FrifEE R : No disassembly and no P
fire.

No disassembly and no fire within seven days of this test.

BRI TR R BRI G K, NERRAR AR ko | ERERILEKRR.
RRE The data see table 2.

IR EE L2,

TRF No.: ESTL017-4D
TRF Date: :2022-05-07
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Table 1: T1-T5/F&1. AR 1-IAKS

Sample | Mass prior to | OCV prior to Test 1: Altitude Test 2: Thermal test Test 3: Vibration Test 4: Shock Test 5: External
No. ‘/ ¥ | test/ 30T | test/ {3GHT simulation TSR 2 J5 S TR 3: FEFh Mt 4: ppsh Short Circuit
e | Fi(g) HUE (V) W 1 R WA 5: 4hZ
Mass Change Mass Change Mass Change Mass Change Temp. (C)
loss(%) ratio loss(%) ratio loss(%) ratio loss(%) ratio B (C)
JREARR | HIEL(%) | FERK | R (%) | RESUL | BEH(%) | RESL | HIEH(%)
(%) (%) (%) (%)
B1# 97.256 8.37 0.000 99.88 0.014 98.80 0.000 100.00 0.000 100.00 56.6
B2# 96.253 8.37 0.000 100.00 0.016 98.92 0.000 99.88 0.000 100.00 56.7
B3# 96.448 8.36 0.000 100.00 0.016 98.92 0.000 100.00 0.000 100.00 56.7
B4# 95.794 8.37 0.000 100.00 0.013 98.92 0.000 99.88 0.000 100.00 56.8
B5# 96.522 8.37 0.000 99.88 0.016 99.04 0.000 100.00 0.000 100.00 56.4
B6# 96.156 8.36 0.000 100.00 0.014 98.92 0.000 100.00 0.000 100.00 56.8
B7# 96.867 8.37 0.000 100.00 0.015 99.04 0.000 99.88 0.000 100.00 57.0
B8# 95.582 8.37 0.000 100.00 0.015 98.81 0.000 100.00 0.000 100.00 56.8
N 4
TRF No.: ESTL017-4D
TRF Date: :2022-05-07
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Table 2: T6-T8/K2. iX%6-iA %8
Test 6: Impact /-Crush- Test 7: Overcharge Test 8: Forced discharge
[ MA6: fi i/ [T 78 1 AA8: S s
Sample | OCVprior | Temp. ("C)/| Sample No./ | OCV priorto | Sample No./ £ | OCV prior to test
No./ Fei | totest/ i | JHpEF () ETE TR test / IRI AT HE e R 1 R 58 HT LR (V)
mm | SRR JE(V)
V)
C1# 3.812 122.5 Bo# 8.37 C11# 3.245
C2# 3.834 114.9 B10# 8.37 C12# 3.229
C3# 3.825 105.8 B11# 8.36 C13# 3.263
Ca# 3.819 111.6 B12# 8.37 C14# 3.244
C5# 3.832 117.8 B13# 8.37 C15# 3.247
Coé# 3.861 116.3 B14# 8.36 C16# 3.242
C7# 3.822 120.5 B15# 8.36 C17# 3.238
Cc8# 3.832 118.6 B16# 8.37 C18# 3.246
Co# 3.825 112.9 - - C19# 3.235
C10# 3.833 1154 - - C20# 3.234
- - - - - C21# 3.249
- - - - - C22# 3.238
- - - - - C23# 3.247
- - - - - C24# 3.242
- - - - - C25# 3.235
- - - - - C26# 3.239
- - - - - C27# 3.236
- - - - - C28# 3.232
- - - - - C29# 3.245
- - - - - C30# 3.243

TRF No.: ESTL017-4D
TRF Date: :2022-05-07
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Declaration

1 AIRETEA N RN S e N TR

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

2. %R A A R UG TR 2 HE A TR N A I AL Y

Objections to the test report must be submitted to ESTL within 15 days.

3. RAARRE = AR, AR HIAR S

Nobody is allowed to photocopy or partly photocopy this test report witho ermi of ESTL.

4. % PRI SEHAAE S A BERE, R ORAIE B4 44 AR i DL S FALAS R AR AT AE K
AL

The client should provide samples and relevant data,

consistence of the product’s name the declared,

should guarantee the
transported. Otherwise we will not bear any r

and the goods to be

5. A DO IR i 157 -

The test report is valid for th

alid if altered.

e ARG -
--- End of report ---
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