Materialsicherheitsdatenblatt
Berichtnr.. DGMSZ21D06SD001
Far
Shenzhen Hugnen Technology (HGT) Co., LTD
Adresse: B2, Baolihua Industrial Park, Baihua Community, Guangming, Shenzhen
Produktname: Wiederaufladbare Polymer Li-lon Batterie XK751958
Datum: 06.04.2021

Abschnitt 1- Identifikation der chemischen Substanz und der Firma

Produktname: Li-lon Polymer Batterie XK952439
Modellname: XK751958 3,7 V 900 mAh 3,33 Wh
Hersteller: Shenzhen Hugnen Technology (HGT) Co., LTD

Adresse des Herstellers: B2, Baolihua Industrial Park, Baihua Community,
Guangming, Shenzhen

Fax: +86-755-23420686

E-Mail: sun@hugnen.com
Notfalltelefon: +86-755-23420683
Datum des Berichts: 06.04.2021



Abschnitt 2 — Zusammenfassung der Gefahren

Gesundheitsgefahr: Lithium-lon Batterien sind bei normalem Gebrauch nach
Anweisung des Herstellers nicht gefahrlich. Im Falle eines Missbrauchs kdnnte es zu
einem Bruch, Brand, Hitze und Austreten der Inhalte flihren, was zu Opfern flhren
konnte. Missbrauch beinhaltet, ist aber nicht nur beschrénkt hierauf: Aufladen fur
lange Zeit, Kurzschluss, in Feuer legen, mit einem harten Objekt schlagen, mit
spitzem Objekt durchstechen, zerstéren und brechen.

Gefahrenklassifizierung: Siehe Abschnitt 14.

Eintrittswege: Augen, Hautkontakt, Verschlucken

Umweltgefahren: Nicht berichtet.

Brand- und Explosionsgefahr: Bei Kurzschluss oder zu hohen Temperaturen
konnte es zum Brand oder zu einer Explosion kommen.

Abschnitt 3 — Chemische Zusammensetzung

Chemische Charakterisierung: Mixtur

Chemische CAS Nummer Gewicht %
Zusammensetzung

Lithiumcobaltoxid 12190-79-3 15-40
(LiCo0O2)

Nickel 7440-02-0 1-5
Grafit 7782-42-5 10-30
Aluminium 7429-90-5 5-10
Hexafluoro- und 21324-40-3 10-30
Lithiumphosphat

(LIPF6)

Kupfer 7440-50-8 7-13




Abschnitt 4 — Erste Hilfe MalRnahmen

Einatmung Falls Inhalte einer offenen Batterie inhaliert werden, entfernen
Sie die Quelle der Verunreinigung oder bewegen Sie das
Opfer zur frischen Luft. Sorgen Sie fiir kiinstliche Beatmung,
falls es dem Opfer schwer fallt selbst zu atmen. Erlangen Sie
medizinische Hilfe.

Hautkontakt Falls Hautkontakt zu Inhalten einer offenen Batterie entsteht,
entfernen Sie so schnell wie mdglich die verunreinigte
Kleidung, Schuhe und Lederwaren. Spilen Sie sofort mit
lauwarmem, langsam flieBendem Wasser fir mindestens 30
Minuten. Falls die Irritation oder Schmerzen andauern, suchen
Sie medizinische Hilfe auf. Entgiften Sie die Kleidung, Schuhe
und Lederwaren komplett, bevor Sie diese wiederverwenden,
oder schmeil3en Sie sie weg.

Augenkontakt Falls es zu einem Augenkontakt mit Inhalten einer offenen
Batterie kommt, spulen Sie die Augen sofort mit lauwarmem,
langsam flieRendem Wasser fir mindestens 30 Minuten aus
bei offenen Augen. Eine neutrale Kochsalzlésung sollte
benutzt werden, sobald sie verfligbar ist. Falls nétig, spilen
Sie weiter wahrend des Transports zu einer
Notfallpflegeeinrichtung. Passen Sie auf kein verunreinigtes
Wasser in das nicht betroffene Auge oder ins Gesicht zu
spilen. Transportieren Sie das Opfer schnellstens in eine
Notfallpflegeeinrichtung.

Einnahme Falls es zur Einnahme von Inhalten einer offenen Batterie
kommt, geben Sie dem Opfer nichts in den Mund, falls dieses
dabei ist, ohnmachtig zu werden, oder bereits ohnmachtig ist
oder zittert. Lassen Sie das Opfer den Mund grindlich mit
Wasser auswaschen. LEITEN SIE KEIN ERBRECHEN
HERBEI. Lassen Sie das Opfer 60-240ml (2-8 0z.) Wasser
trinken. Falls Erbrechen auf natiirliche Weise eintritt, lassen
Sie das Opfer sich nach vorne lehnen, um ein
Einsaugungsrisiko zu vermeiden. Lassen Sie das Opfer
nochmals den Mund mit Wasser auswaschen. Bringen Sie
das Opfer schnellstens in eine Notfallpflegeeinrichtung.

Abschnitt 5 — Brandbekampfungsmallnahmen

Unibliche Brand- und Explosionsgefahren: Die Batterie kdnnte explodieren und
gefahrliche Substanzen rauslassen, falls sie einem Feuer ausgesetzt wird.

Lithium-lon-Batterien enthalten entflammbare Elektrolyte, die austreten, sich
entzinden oder Funken erstellen kbnnten, wenn man diese einer hohen Temperatur
(>150°C / 302°F) aussetzt, diese beschadigt oder missbraucht (z.B. mechanische
Beschadigung oder Uberladung). Sie konnte schnell brennen mit einem lodernden
Effekt und konnte andere Batterien in der nahen Umgebung anziinden.

Spezifische Brandbekampfungsmalnahmen fir die Feuerwehr: Tragen Sie ein
umluftunabhangiges Atemschutzgerat (Pressluftatmer). Strukturelle
Brandschutzkleidung wird nur einen bedingten Schutz bieten.

Geféahrliche Verbrennungsstoffe: CO, CO2, HF, Phosphorfluorid



Loschmittel: Trockene chemische Loschmittel sind die effektivsten, um einen
Batteriebrand zu l6schen. Ein CO2-Feuerldéscher wirde auch effektiv sein.

Abschnitt 6 — MalRnahmen bei versehentlicher Freisetzung

Wenn die Batterie auslauft, kann die Flissigkeit mit Sand, Erde oder anderen
inaktiven Substanzen aufgesogen werden. Das kontaminierte Gebiet sollte
wahrenddessen die ganze Zeit geliftet werden.

Kaputte Batterien, die nicht heil? sind oder brennen, sollten in eine versiegelte Tute
oder Plastikcontainer getan werden.

Abschnitt 7 — Handhabung und Aufbewahrung

Handhabung: Verwenden Sie eine Batterie nie so, dass ein Kurzschluss entstehen
konnte.

Lagerung: Verwenden und bewahren Sie die Batterie nur weit entfernt von Hitze,
Funken, offenen Flammen oder anderen Brandquellen und bei einer
Raumtemperatur unter 30°C in einem gelifteten und trockenen Umfeld auf.

Abschnitt 8 — Aussetzungskontrollen und personlicher Schutz

Maximale erlaubte Konzentration: Kein Standard verfiigbar.

Technische Kontrollen: Fir die Handhabung von Batterien, die nicht beschéadigt
wurden, werden keine technischen Kontrollen benétigt. Zur personlichen
Schutzausristung bei der Handhabung von beschadigten Batterien sollten chemisch
resistente Handschuhe und eine Schutzbrille gehoren.

Abschnitt 9 — Physische und chemische Eigenschaften
Nennkapazitat: 900 mAh

Wattstunden-Nennwert: 3.33 Wh

GrofRe: 61,0x19,5x 7,5 mm

Aussehen: silber kubisch

Abschnitt 10 — Stabilitat und Reaktionsféahigkeit
Reaktionsfahigkeit: N/A



Chemische Stabilitat: Stabil
Moglichkeit gefahrlicher Reaktionen: N/A

Zu vermeidende Zustande: Flammen, Funken und andere Entziindungsquellen,
Wasser, inkompatible Materialien.

Inkompatible Materialien: Oxidationsmittel, Saurebasen.
Gefahrliche Zersetzungsstoffe: CO, CO2, HF, Phosphorfluorid.

Gefahrliche Polymerisation: Wird nicht auftreten.

Abschnitt 11 — Toxikologische Informationen

Bei Ublichem Gebrauch hat dieses Produkt keine toxikologischen Eigenschaften.

Abschnitt 12 — Okologische Informationen
Okologische Toxizitat: N/A

Biologische Abbaubarkeit: N/A
Nicht-biologische Abbaubarkeit: N/A

Andere Gefahren: Werden keine nachweisliche Auswirkung auf die Umwelt haben.

Abschnitt 13 — Entsorgung

Abfallverwertung: Recyceln oder entsorgen nach den Regeln der Regierung oder
den Regelungen des Bundes / der Stadt.

Rucksichtnahme bei Abfallverwertung: Gebrauchte Batterien sollten nicht als
normaler Abfall behandelt werden. Sie durfen nicht ins Feuer geworfen oder hohen
Temperaturen ausgesetzt werden. Sie durfen nicht zerteilt, durchbohrt, zerdrickt
oder auf andere Weise beschadigt werden. Der beste Weg ist Recycling.

Abschnitt 14 — Transportinformationen

UN oder ID Nummer

IATA UN3480 UN3481
IMDG UN3480 UN3481
Modellregulierung UN3480 UN3481

Schiffungsname / Beschreibung

IATA Lithium lon Batterien
Lithium lon Batterien in Ausstattung enthalten
IMDG LITHIUM ION BATTERIEN

LITHIUM ION BATTERIEN IN AUSSTATTUNG ENTHALTEN
Modellregulierung LITHIUM ION BATTERIEN




LITHIUM ION BATTERIEN IN AUSSTATTUNG ENTHALTEN

Klasse (Untergeordnete Gefahr)

IATA 9
IMDG 9
Modellregulierung 9

Verpackungsgruppe

IATA N/A
IMDG N/A
Modellregulierung  N/A

Gefahrenlabel

IATA N/A
IMDG N/A
Modellregulierung N/A

Umweltgefahren
Meeresverschmutzung: Nein

Spezielle Vorsichtsmafnahmen fur den Nutzer: N/A

Die Gefahrengutervorschrift besagt, dass jedes Batteriendesign dem Test nach
Abschnitt 38.3 des UN Handbuchs fur Tests und Kriterien unterzogen werden
muss, bevor es fur den Transport angeboten werden kann. Berichtnummer:
TCT201218B401.

Abschnitt 15 — Regulative Informationen

Empfehlung zum Transport von Gefahrgutern — 21. Modellregulierungen, 62. IATA
Gefahrgutervorschriften, Code fur internationale maritime Gefahrguter (39-18),
Européaische Vereinbarung tber den internationalen Transport von Gefahrgutern auf
der StralRe (2021), Vorschrift Gber den internationalen Transport von Gefahrgutern
per Eisenbahn (2021).

Abschnitt 16 — Andere Informationen

Referenz: Nationale Standards von China. (GB/T 16483-2008) Sicherheitsdatenblatt
fur chemische Produkte — Inhalt und Reihenfolge der Abschnitte, nationale Standards
von China. (GB/T 17519-2013) Anleitung fur die Zusammenstellung des
Sicherheitsdatenblatts flir chemische Produkte.

MSDS Datum: 06.04.2021

Version: 1.0



Die obige Information wird als akkurat angesehen und reprasentiert die beste bekannte Information,
die zurzeit verflgbar ist. Wir geben allerdings keine Marktgéngigkeitsgarantie oder jegliche andere
Garantie, ausdrtcklich oder angedeutet, hinsichtlich solcher Informationen und wir tibernehmen keine
Haftung flr ihren Gebrauch. Nutzer sollten ihre eigenen Untersuchungen anstellen, um die Eignung
der Informationen fir ihre speziellen Zwecke herauszufinden. Die Firma haftet in keinem Fall fur
jegliche Anspriiche, Verluste oder Schaden einer dritten Partei oder fiir den Verlust von Profit oder
irgendwelche spezielle, indirekte, zufallige, daraus folgende oder beispielhafte Schaden, die auf
jegliche Art auftreten, selbst wenn die Firma Uber die Moglichkeit solcher Schaden aufgeklart wurde.

**Ende des Berichts**



HEAT Version: V1.0

TESTING
CNAS L6165

UN38.3 Test Report
UN38.3 Rl

Applicant’s name Shenzhen Hugnen Technology(HGT) Co ., LTD

T H B AYITTERERIE A R A R

Applicant’s Address | B2, Baolihua Industrial Park, Baihua Community, Guangming Shenzhen
FH okt BRI 6B X BT R4 TR 2 %

Name of Sample Rechargeable Li-ion Polymer Battery

Femak AR BT R

Model
BE

XK 751958

Shenzhen TCT Testing Technology Co., Ltd.

VR T 188 0 A N NG
Testing Laboratory BT E PRI B AR PR 7
PRI = 1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District,
Shenzhen, Guangdong, China
FEIARERIN T E LK REATLZERTIN 141 2B

Report No.
MERS

Date of Issue

&% FI B 2021. 02. 07

Test Conclusion JRZE#:
The test results are qualified. WHiREE NS,

TCT201218B401

Tested by = A : MW’] Hou  f& 4% Approved by A : FM " 765%2#

Inspected by %A : Ay '74"'2( H " sealof TCT MEHPL (HE) -
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TCT=

I . Sample Descrlptlon e IR

Name of Rechargeable Li-ion Polymer Model
Sample Battery o XK 751958
PR A7 A TR A
Mant:}f:;t:rer’s Shenzhen Hugnen Technology(HGT) Co ., LTD
BT 2R TRl A PR A 7
Mal}-\tgg;::g;er’s B2, Baolihua Industrial Park, Baihua Community, Guangming Shenzhen
3 T GRYNT 6B X 73R SRR He TV 2 #
Manufacturer’s
Contact .
Telephone +86-755-23 E-mail sun@hugnen. Web http://www.hu
HIETRR 420683 Liig) com R4k gnen.com
B
Trade Mark Shape Prismatic Size R~} (61.0x19.5x
L TR BAET (LxWxT) 7.5)mm
Nominal Rated
Voltage 3.7V Capacity ios?:nv'\j‘: Cha;\g%é‘%gage 42V
PR R Perg :
Nominal Charge Mgr)‘(;Tguem End of Charge
Current 450mA Current 900mA Current 9mA
: Nominal Maximum
Discharge h .
Discharge Discharge
Cut-off Voltage 3.0v Current 450mA Current 900mA
B EBIE R R B oS G
Cell Nominal Cell Rated
cg;mnggl XK 751958 Voltage 3.7V Capacity 900mAh
FETHARAR H B E AR
Sample 2021.01. 13
Cells Number Receiving Testing Date i
M 1PCS Date 2020.12. 02 SR E & =
Rk B 2021. 02. 07

II. Test Standard #JksuE

UNITED NATIONS "Recommendations on the TRANSPORT OF DANGEROUS GOODS Manual of Tests
and Criteria" Seventh revised edition (ST/SG/AC.10/1 1/Rev.7) .

BEHE CRTRREMESHIENE RRAFETN B-HETR (ST/SG/AC.10/11/ReV.7).

Report No. #%%i%5: TCT201218B401 Page2of 18 % 2 i3k 18 71
Hotline: 400-6611-140  Tel: 86-755-27673339  E-mail: tom@tct-lab.com  http://www.tct-lab.com




II. TestItem Aﬂﬂﬁﬁﬁﬁ

T.1. [XAltitude simulation = FALid T.5. [XExternal short circuit #p%5 2%
T.2. XThermal test . RL T.6. Ompact/ XCrush #&H/EE
T.3. XVibration #&3 T.7. XOvercharge 175 H,

T.4. [XShock i T.8. [XForced discharge 7 il &,

IV. Test Method and Requirement W& 7 1 &3k

T.1. Altitude simulation & EEHEH]
Purpose HIf
This test simulates air transport under low-pressure conditions.
RN E S R aiE.

Test procedure JRFESE

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).

B FELHLFN LV 4 N TR S T BRIR T 1.6 T RISR a8 (20 £5°C) FIEHED 6 /N,
Requirement ZE3k

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.

IRTCETE TS Tk, BRMERTRK, I HE R s i 2 700 5 175 B R N T
HAERATIX— AR RN 90%, Pt A Bt dH BN & ik — Bk . 4 36 L PO B SR i3 1 T BTl AR A AR
B8 B Vb E Y 2

T.2. Thermal test  E KL
Purpose HIf

This test assesses cell and battery seal integrity and internal electrical connections. The test is conducted
using rapid and extreme temperature changes.

AR IRV B b T B b 20 e 5 R A R . RO S AT W B IR A AT
Test procedure JIAEF

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 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). For large cells and batteries the duration of exposure to the test temperature
extremes should be at least 12 hours.

B AT VA R B TE R IR T ST 72 +2 CHAMHETERED 6 /i, FERERBEEST -40
2 CHISRME TFRED 6 AN . BN RIRIE R 2 R 5 A RS 30 404, WRRFESHT, &
SER 10 R, BN B I rE R VA FE R BE B (20 £ 5 CY T 24 /NBFo ST A2 et i el gl
BT TR R R DR 12 N,

Requirement E3R

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.

WRTBR. THA. A, TREMERKA, 38R E Tt B R 2B PE SR AT % R RN T
i@%ﬁﬁ%~zﬂ%ﬁﬁ FRIRH 90%, LML LA BIAT & — TR, 4525 f R RO R ORE A T 50 A ik ot H
S FELVHLRT B T A
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T.3. Vibration $%3)

Purpose HI
This test simulates vibration during transport.

FARIARIN IS L FE P IR
Test procedure JIXERE

Cells and batteries are firmly secured to the platform of the vibration machine without distorting the cells
in such a manner as to faithfully transmit the vibration. The vibration shall be a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 200 Hz and back to 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.

The logarithmic frequency sweep shall differ for cells and batteries with a gross mass of not more than 12
kg (cells and small batteries), and for batteries with a gross mass of more than 12 kg (large batteries).

For cells and small batteries: from 7 Hz a peak acceleration of 1 gn is maintained until 18 Hz is reached.
The amplitude is then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a peak
acceleration of 8 gn occurs (approximately 50 Hz). A peak acceleration of 8 gn is then maintained until the
frequency is increased to 200 Hz.

For large batteries: from 7 Hz to a peak acceleration of 1 gn is maintained until 18 Hz is reached. The
amplitude is then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a peak
acceleration of 2 gn occurs (approximately 25 Hz). A peak acceleration of 2 gn is then maintained until the
frequency is increased to 200 Hz.

HLL R IR B T IR 6, (E R R P S B P Y ST DB BT 05 5 . SRR T2
T, SEERERM 7 #5252 200 %%, HEB) 7 MK, BEN A5 Sk, X — iR = A H AR A
R 2T LA — 7 M B AT 12 Wk, ML 3 Nkt Hp— MRS LA S .

TEXTEESIR TR, SRR 12 T3 16 A i 4L (R RN B e 4T), I 12 T3 T ol
MEH (CRZY B ) B A T AN [

KRRV N 7 EREERR, (R 1 gn BOBOCINIERE, EIBIMRSAR) 18 Ak, SUSHHRIE
78 0.8 ZK(BWFE 1.6 28K), ISR B 35 KN EIA T 8 gn(RER L1 K 50 #2%) . W5 ik B 14578 8
gn ERFFEINE 200 2% .

MRBIMHAL: 7 BEZEFFIR, RFF 1 gn MOBCIIERE, ERAF] 18 #%. REEIRIEMEE 0.8
RRK(EMWE 1.6 ZK), FHEINSR & S B IE A S 2 gn(FiR L 25 ). KB RIEFFRE 29n B
FIZEREINE] 200 #%%

Requirement ER

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire during the test and after the test and if 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.

PRI P ANRE TBUS . TS Tk, BRBRERA, HHEARK b AR =
B3R T7 AL LAk U6 5 S B WIS B TF % L R/ TREEATIX — RIS BT B B 90%,  FL Vb AT FEL VL ZE B A5 & A T
R A KR ERAIE R T 58475 R A AR 56 B f e 28

T.4. Shock 7
Purpose HHEJ
This test assesses the robustness of cells and batteries against cumulative shocks.
AT UG P BT AT B 2 T B AR S T SRR
Test procedure JiiRFES

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 shall be subjected to a half-sine shock of peak acceleration of 150 gn and pulse duration of 6
milliseconds. Alternatively, large cells may be subjected to a half-sine shock of peak acceleration of 50 gn
and pulse duration of 11 milliseconds.

Each battery shall be subjected to a half-sine shock of peak acceleration depending on the mass of the
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TCTEN®N

battery. The pulse duration shall be 6 milliseconds for small batteries and 11 milliseconds for large batteries.
The formulas below are provided to calculate the appropriate minimum peak accelerations.

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.

TG Pt T FEL v L P 0 [ iz 2 R R 7 SR - SCHRST IR N LK BT 22 3T

AL Z B 150 gn FUKIHEREERT 1] 6 SR 0% iz k. Fout, Ao A4 52 85 K
B 50 gn FBKhRRSERS 1] 11 BRI IF i

R U2 52 10 TE 5238 0P OB R I B B e SR R B, FELTHL 2 A Bk R T 1) 6 22D, K
e It 2 B BRI 11 280, DUF AU T A& (0 B IR B Bk sk

A A B A IE = AN A SR B U B I 2 B 1 TEAR T 2 2 = kb, BB e SR )
KRZRMNE, BHLZ 18 kb,

The formulas below are provided to calculate the appropriate minimum peak accelerations.

BLT A3UH T B8 18 I BURFR B S A mid

Battery Minimum peak acceleration Pulse duration
b4 B (B B R R Fik e 5 k)
150 g, or result of formula
Small batteries f10085
; = |f1ooEs0h
N e 4 Acceleration(g,) = { = 6 ms
whichever is smaller
50 g, or result of formula
Large batteries . {30000
T F 4 Acceleration(g,,) = \massr ) 11 ms

whichever is smaller

* Mass is expressed in kilograms.
*RE T wRoR
Requirement E3k
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.

IRTBR. THS. Tk, TRZMTEA, I HAAI0 At BY At L7 R I S (9T % R R /N T
HAEHATIX— RIS HE 19 90%, B VU E s 2 ED A X — TSR ARAENERNER TR BRES R
18 EE b T FRL Vi 2H
T.5. External short circuit 725458

Purpose HY
This test simulates an external short circuit.
ARSI RSB %

Test procedure JXRH

The cell or battery to be tested shall be heated for a period of time necessary to reach a homogeneous
stabilized temperature of 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. 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.

This short circuit condition is continued for at least one hour after the cell or battery external case
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TCTEN®N

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.

The short circuit and cooling down phases shall be conducted at least at ambient temperature.

N TP B A, AR — B BRI A, R AP B IR B A B AT R B 57 +4 °C. X
RN IR] B R B e T B VL B b 2 P RN, 3T 3 AN S S B [ 2 PAPPAFIE S o U0 TEiEBAT 3R Fh b4 ,
S /NS LA AN Y P b AL B R BRI () REZE /D 6 /ISR, ke TR F bR S R R B RN D 12 I 2R,
BRI RAE 57 + 4 *CHMF TAZMAME/NT 0.1 WA . T — L 2% O AE LM B R Y A
SPIEREIEIE] 57 + 4 CIRAREED 1 /NI, BUFEK I T4 AT U0 T 0 00 Pk 56 o T LB IR
RIBE =5 2 — R IR T2 30E.

R AT AL B PR B8 L 28 A A 24 TR B IR

Requirement 3R

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.

MRS TRBEREIL 170°C, I AALRBIS R R RIRIJE 6 /A TTMAE . TR, Teaek, HibA A b
HENFF A ARIER .

T.6. Impact / Crush #EH /1 E

Purpose HH

These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.

AT B TR AU 8 £ R T 5 T i P R B (A UBR R R

Test procedure ~ Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)

WREF i CEHTEARNT 18.0 SR MERTRM)

The test sample cell or component cell is to be placed on a flat smooth surface. A 156.8 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 81 + 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 + 0.1mm diameter curved surface lying across the centre of the test
sample. Each sample is to be subjected to only a single impact.

R T RO M E TR MO R T b — 1R 316 BUNBHUMRORZE BB 0, SRR/ 15.8 =X+
0.1 2K, KERD 6 K, MABHKMIIR T, RoF2KE. B 91 TH+01 TRELEMN 61425
JELOK o R B UM IR AT X b, B — A LT R X 2B L 3 05 /0N Y 2 L0 e o DA
il TEPESREERNTS SHER ST RS 90 EEF.

BSEHAIRRE, YUHRL 5 PRI P76 SRR B O (U B2 15.8 4 0.1 25K BT ASRE .
Bl ReZ it

Test procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18.0 mm in diameter)

WHABRR - HE GERTHEER. SR, BEH/Aa R Es T 18.0 2K [T Bt

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

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

A prismatic or pouch cell shall be crushed by applying the force to the widest side. A button/coin cell shall
be crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force shall be applied
perpendicular to the longitudinal axis.

Each test cell or component cell is to be subjected to one crush only. The test sample shall be observed
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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.

K B TTAF I E R AP Z B, R BNk, EE— NS FREE LN 1.5 EXk/
o BERSEHT, HRHUUT MR —:

(@)HEMAEI I EIER) 13 T4 + 0.78 T4,

(b) VB FL R TR 100 Z4R; 8

() AR IR R 4B 1 50%E A | .

—HIRBIRRES . BETH 100 2REEL, sUEMAATBEDXFEERNK 50%, BIAHIEE .

PRAE T SR VLS I 552 B Y — TR . 013470/ 3 T e VB R M ECPAE SR T M PR o BT F b 2 A5 40
BT I .

BB HIB BT M R S — R RS . SRR GRS 6 /M. RIS B 2 B St R I 1
MR B O b AT .

Requirement B3R

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.

WARSSTREANET 170 C, I BAERKS T RRBSE 6 A A TMHA. THE, Tk, BBMED
HRNFFE A IEK .
T.7. Overcharge 75 B

Purpose HH

This test evaluates the ability of a rechargeable battery or a single cell rechargeable battery to withstand
an overcharge condition.

ARG PP A T - 78 B FL Yt 2 BT 7 R B — L P M 2 R 5 B R R L I BE T
Test procedure WA

The charge current shall be twice the manufacturer's recommended maximum continuous charge current.
The minimum voltage of the test shall be as follows:

(@) When the manufacturer's recommended charge voltage is not more than 18 V, the minimum voltage
of the test shall be the lesser of two times the maximum charge voltage of the battery or 22 V.

(b) When the manufacturer's recommended charge voltage is more than 18 V, the minimum voltage of
the test shall be 1.2 times the maximum charge voltage.

Tests are to be conducted at ambient temperature. The duration of the test shall be 24 hours.

70 L FRLU A ZFUR )3 P A PT BK R A 70 P B R T 4%« RIG BN LR A TR

o IPETIRUNTRETAT 18 R0f, WIM0RH QRN ENTIR 22 (P
BN

(b)FIERR I ZE B E R T 18 AREF, R/ H B2 B k7 F B 1T 1.2 £
I NIRRT AT . BT IRIR IR IR R 24 /MR,
Requirement E3}

Rechargeable batteries meet this requirement if there is no disassembly and no fire during the test and
within seven days after the test.

TR BEMBAARB SRR AR E 7 RATLMHEIE. Tilek, BRaAmESR.
T.8. Forced discharge 3&fi5H

Purpose HH

This test evaluates the ability of a primary or a rechargeable cell to withstand a forced discharge
condition.

ARG Al JR BT ST el R b RS2 TR S K RV T B T
Test procedure JRERF

Each cell shall be forced discharged at ambient temperature by connecting it in series witha 12 V D.C.
power supply at an initial current equal to the maximum discharge current specified by the manufacturer.

Report No. i &% TCT201218B401 Page 70f 18 % 7 71JL 18 |
Hotline: 400-6611-140  Tel: 86-755-27673339  E-mail: tom@tct-lab.com  hitp:/www.ict-lab.com




TCTEnE

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).

A F SRR SR T 5 12 (R B U PR R G TE AR I L 5 4030 TR 40 R R o B 7 % 2 T S
TR
R 2 R NFUAT T (L F LB A S R b B, A4 H 4 S I FL Do F AT B 1) T Rl
U BB TR (/) 7 45 T LA 2 B DA S L O (20 885)

Requirement 3k

Primary or rechargeable cells meet this requirement if there is no disassembly and no fire during the test
and within seven days after the test.

FRE S H A R R e RIS 7 KA, Tk, AIGSARER,
V. General terms and definitions —fFRESE Y

Table 38.3.1: Mass loss limit
% 38.3.1: FREMKIRME

Mass M of cell or battery Mass loss limit

\ L B RV LR M A 2 PR A
M<1g 0.5%
19 < M <75¢ 0.2%
M>175¢g 0.1%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (My - M,)/M, x 100
FREDURMEAE, TR R AR,
FREHR(%) = (My - Mp)/M, x 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 Table 38.3.1, it shall be considered as "no mass loss".

A M1 RRIHTIRE, M2 RIS AR, QSRR R AT % 38.3.1 FioliosiE, My <%
FREHIR” .

Leakage means the visible escape of electrolyte or other material from a cell or battery or the loss of

material (except battery casing, handling devices or labels) from a cell or battery such that the loss of mass
exceeds the values in Table 38.3.1.

2R AR T U £ P AR B A 05 M PRV B Lt 2 PR Y, B e 2L R 50 CREHE
MBS WIERE. SRS |, BRI 38.3.1 FrAlRSE.

Venting means the release of excessive internal pressure from a cell or battery in a manner intended by
design to preclude rupture or disassembly.

PSRRI BTy SRRt B Y P B R R S, B R
Disassembly means a vent or rupture where solid matter from any part of a cell or battery penetrates a

wire mesh screen (annealed aluminium wire with a diameter of 0.25 mm and grid density of 6 to 7 wires per
cm) placed 25 cm away from the cell or battery.

R AR A LT R P T L0 30 3 A 0 R A O 5 P Y el 25 om LAY G pe
0.25 mm [{¥k4ELL, WMIkHEGENK6 2 7 £452) .

Rupture means the mechanical failure of a cell container or battery case induced by an internal or
external cause, resulting in exposure or spillage but not ejection of solid materials.

TRALRAR P PR SRS AT JR IR 5 A2 A o A B B L AN SRR IR, X B P S SR B s 1 (EPRE LN
Fire means that flames are emitted from the test cell or battery.

AR KRR T H Y B M 4 KOG E
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paratus B

VI. Main Test Ap
Calibration Date
Serial No. Name of Equipment Model /Due Date
WEmT WD =1 B E BB e
Low Altitude Simulation 2020.04. 15
TC-BO1 Tester GX-3020-Z
16 B 2 LR I 4 2021.04. 14
Vertical Shock Test 2020.04. 15
TC-B04 Instrument SY10-2
EHMHAEES 2021.04. 14
Vibration test instrument 2020. 04. 15
TC-B05 Il iy ES-3-150
PRBNALE & 2021. 04. 14
2020. 04. 15
Battery Test S
TC-BO7 e CTS 20V/10A
HLA IR RS 2021. 04. 14
TC-B11 Crush Test Instrument BE-6045T 2020. 04. 15
TR B 5 R AR I 2021.04. 14
Battery Short Circuit Tester 202004, 45
TC-B13 e GX-6055-B
R T BRI 2021. 04. 14
E| . | 2020. 04. 15
TC-B14 ectronic Bi ance PTT-A+300
BT R 2021. 04. 14
2020. 04. 15
Il
TC-B15 ote e eddor 34970A
B R Ao 2021. 04. 14
2020. 04. 15
DC POWER
TC-B18 o PSW 80-27
BR 2021.04. 14
Battery Impact Tester 2020. 04. 15
TC-B21 il i BE-5066
b IR AL 2021.04. 14
Digital Multimeter 2020. 09. 03
TC-B25 - 15B
HF TR 2021. 09. 02
Programmable high & low 2020. 09. 03
TC-B30 temperature test chamber GX-3000-150
AR BRI 2021. 09. 02
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TCT

. Test Data Aﬂlﬁ@éﬁﬁ

T.1. Altitude simulation & 4

ratio is not less than 90 %. MR/E, FERTBR. LTHS

Test Pre-test I HT | After test i1 5 _——
S S
e | No. [“Mass [ Voltage | Mass Voltage J;%;; Change | status
‘ i 8 Rk ok
Witges | WY RER | RE | RE | A (%) mEH%) | A
KA (9) V) (9) V)
1% | 16.538 418 16.538 4.18 0.00 100.0 Pass &1
first cycle,
fully 2# | 16563 | 4.18 16.563 | 4.18 0.00 100.0 Pass &%
CZ?;?:" 3% | 16336 | 419 | 16333 | 4.19 0.02 100.0 Pass &%
HXTER | 4 | 16.441 418 16.441 418 0.00 100.0 Pass &%
5# | 16.434 | 4.19 16.434 | 4.18 0.00 99.8 Pass &%
25th 6# | 16.572 417 16.572 417 0.00 100.0 Pass &%
nyﬁl'e: 7# | 16.593 418 16.592 4.18 0.01 100.0 Pass &%
ully
charged | 8# | 16.495 | 4.18 16.494 | 4.18 0.01 100.0 Pass &
state PN
05 vEEr | 9 | 16517 | 419 16.517 | 4.18 0.00 99.8 Pass &%
WARRE | qo# | 16580 | 418 | 16589 | 4418 0.00 100.0 Pass &
Notes J¥:B: Ambient temperature ¥1SiEE: 23.4 °C.

After the test, there is no leakage, no venting, no dlsassembly, no rupture and no fire. And change
~ Toiftk . TCRERALRE K. BEKA/NF 90 %.

T.2. Thermal test & E R

Test Pre-test {3687 | After test iRI 5 —
sample ass loss Change
siatﬁs No. | Mass | Voltage | Mass | Voltage Bk ratic? Status
p =R=] = =l &k
Wikkew | FY | RE | RE | RR | E %) | mEkw) | R
R (@) V) (9 V)
1% | 16538 | 418 | 16536 | 4.14 0.01 99.0 Pass &%
first cycle,
fully 2# | 16563 | 418 | 16558 | 4.14 0.03 99.0 Pass &%
Chs";';%:d 3% | 16333 | 419 | 16332 | 4.15 0.01 99.0 Pass &k
HIRER | 4% | 16.441 4.18 16.436 4.14 0.03 99.0 Pass &%
58 | 16434 | 418 | 16432 | 4.15 0.01 99.3 Pass &%
S5 6# | 16572 | 417 | 16571 | 413 0.01 99.0 Pass &%
nycu'ey 7# 16.592 4.18 16.589 4.15 0.02 99.3 Pass &1
ully
charged | 8# | 16.494 | 418 | 16.493 | 414 0.01 99.0 Pass &1
tate
2557M§% of | 16517 | 418 | 16514 | 4.14 0.02 99.0 Pass &4
WERE | 104 | 16580 | 418 | 16588 | 4.14 0.01 99.0 Pass &

Notes VEBE: Ambient temperature FF85iEF: 23.3 °C.

ratio is not less than 90 %. MWXJE, R TBR. LHS

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change

- A TR K. BERA/NT 90 %,
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TCT &M=

T.3. Vibration $z3)

Test Pre-test i385 | After test X% 5 Tk
sample ass loss Change
statﬁs No. | Mass | Voltage | Mass | Voltage FEHE ratig Status
e | BE | EE s e 4
withem | BY | mE | wE | RE | wE | o7 | ggpe, | SR
R (9) % (9) V)
1# 16.536 4.14 16.536 4.14 0.00 100.0 Pass &%
first cycle,
fully 2# | 16558 | 414 | 16558 | 4.14 0.00 100.0 Pass &
C*‘S?;f:d 3# | 16332 | 415 | 16331 | 4.15 0.01 100.0 Pass &%
HXTER | 4# | 16.436 4.14 16.433 4.14 0.02 100.0 Pass &4
5# 16.432 415 16.432 4.14 0.00 99.8 Pass &#%
25th | 6# | 16571 | 443 | 16571 | 4.3 0.00 100.0 | Pass &
nycn'e» 7# | 16.589 415 16.588 415 0.01 100.0 Pass &%
ully
charged 8# 16.493 414 16.493 414 0.00 100.0 Pass &
state =
25 WAEFR o# 16.514 4.14 16.514 4.13 0.00 99.8 Pass &1
WHRRE | 108 | 16588 | 414 | 16.588 | 414 0.00 100.0 Pass &1
Notes #:%: Ambient temperature ¥f15iE & 23.3 °C.
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 90 %. WIRJ5, HRTEIE. THAS. AL, TR K . BHERT/NT 90 %.

T.4. Shock W7

Test Pre-test i35G 87 | After test X% /5 _—
sample ass loss Change
¥ No. | Mass |Voltage | Mass | Voltage i i J Status
status g i JRER % ratio s
N=N
Witiem | WS | RE | K | RE | AE | o7 | grpe, | %
R (e)] V) (9) V)
1# 16.536 4.14 16.536 4.14 0.00 100.0 Pass &%
first cycle,
fully 2# | 16558 | 414 | 16557 | 4.14 0.01 100.0 | Pass &%
CZ";‘;?:" 3# | 16331 | 415 | 16331 | 415 0.00 1000 | Pass &%
B EIR 4# 16.433 414 16.433 413 0.00 99.8 Pass &%
5# 16.432 4.14 16.432 4.14 0.00 100.0 Pass &1
25th | O# | 16571 | 413 | 16568 | 4.13 0.02 100.0 | Pass &%
nycu'e: 7# | 16588 | 4.15 | 16588 | 4.14 0.00 99.8 Pass &
ully
charged | 8# | 16.493 4.14 16.493 4.14 0.00 100.0 Pass &%
state
25 RIBER o# 16.514 413 16.512 413 0.01 100.0 Pass &%
WERE | qo# | 16588 | 414 | 16.588 | 444 0.00 100.0 Pass &%
Notes ##E: Ambient temperature FRi5iE fF: 23.4 °C.
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 90 %. MR/E, HRHTLEIR. THES. oAk, TERFTAR K. BEERNF 90 %.
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T.5. External short circuit 35455

Test sample status No. Maximum external temperature (°C) Status
TR R A s KB =R (°C) &R

1# 57.2 Pass &%
first cycle, fully 2 ik el
HA(\:hgrgeqpstatg 3# 57.4 Pass &%
RS 43 57.6 Pass &%
5# 57.7 Pass &%
6# 57.9 Pass &%

25th cycle, fully T# e Rass o
ghgrgeq | state 8# 57.6 Pass &1
e o# 57.5 Pass &#%
10# 57.3 Pass &%

Notes 7:%E: Ambient temperature 338 E: 23.3 °C.

Test sample 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.

B i R BB 170 °C, WA SWRIE 6 /W EMA. THa. Tk,

T.6. Crush H/E
Test sample status No. Maximum external temperature (°C) Status
TARE FRAS TR R B =R (°C) g

11# 23.8 Pass &4
first cycle, 50% 12# 23.5 Pass &#%&
ﬁ?ﬁ:";};;:(z)‘:;;ﬁ#j( 13# 236 Pass &1
S 14 23.9 Pass &%
15# 242 Pass A%
16# 24.1 Pass &%
25th cycle, 50% 17# 24.0 Pass &%
25 /ﬁc?g;gresdof/t;ateﬁﬁ% 1% i Pags HE
= 19% 23.7 Pass &1
20# 239 Pass &%

Notes #R: Ambient temperature 358 JiF: 23.3 °C.

Test sample 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.

WEH R IRE A 170 °C, W SIRE 6 A WM. TomEs. K.
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T.7. Overcharge J‘i}’ﬁlﬁ

Test sample status No. Status
AR RS £ g5

21# Pass &%

first cycle, fully charged state 22# Pass &%
B IAE R S 23# Pass A%

24 Pass £#%

25# Pass &%

25th cycle, fully charged state 26# Pass &#
25 RAEER I AR A 274# Pass £

28# Pass &%

Notes ¥EBE: Ambient temperature 3355 2 23.9 °C.
There is no disassembly and no fire during the test and within seven days after the test.

PR R P ANRE 7 KTk, T,

T.8. Forced discharge 35 H

Test sample status No. Status
MEAFE RS %5 ghE

29# Pass &#%

30# Pass &%

31# Pass &%

32# Pass &%

first cycle, fully discharged state 33# Pass &%
BRI AT RS 34# Pass &%
35# Pass &%

36# Pass &%

374# Pass &#%

38# Pass &%

39% Pass &#%

40# Pass &#%

41#% Pass &%

42# Pass &%

25th cycle, fully discharged state 43# Pass &1
25 IRIGIFSE AT BN AS 443 Pass &%
45# Pass &#

46 Pass & #%

474# Pass &#%

48¢# Pass &%

Notes JE®E: Ambient temperature FFi5iEFE: 23.8 °C.
There is no disassembly and no fire during the test and within seven days after the test.

FERIEMA R AIARRS 7 R EMA . TR,
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VII. Conclusion &t

Name of
b)‘; test items Cau:‘:a';‘c'l':r%er of Test Result Conclusion | Remark
5 | WATEE bR R WELR 4k &
. See Appendix
Altitude !
1 | simulation el T, Altitude Pass /
e R B A
di
Thermal 38.3 Test T .2 See Appendix Pass
2 test 383 W T 2 T.2. Thermal test & /
E R SR TME T2 5 R a
5 | Vibration 38.3 Test T.3 ?_es Cf;:::? Pass /
K5 8.3 WK T.3 o _ =
pent ¥8:5i I T 3 53 .
A di
. Shock 38.3 Test T4 Sie ) gii';k'x Pass /
{ 38.3 I T.4 L . =
i e T T 4. b g
See Appendix
. 38.3 Test T.5 T.5. External short Pass ,
ST 38.3 KK T.5 circuit atk
e T T.5. 404 B
5 Crush 38.3Test T.6 SiGGAFé?jz: . Pass /
It 38.3 WG T.6 o s
Ol L RIHE T.6. 5 B
i
7 Overcharge 38.3 TestT.7 f:%égf:ﬁ;;e Pass /
7 38.3 G T.7 . . 4
MR L TMEE T 7 R :
Forced See Appendix
: ; T.
8 discharge 288::33 T%i TZ T.8. Forced discharge Ffss /
B e s TLIE T.8. 3R :
According to the standard:
iy
UNITED NATIONS "Recommendations on the TRANSPORT OF DANGERQUS GOODS Manual of Tests
and Criteria" Seventh revised edition (ST/SG/AC.10/1 1/Rev.7) .
BEE (RTRREERMEILE RBAREER S-H8iTR (ST/SG/AC.10/11/Rev.7).
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IX. Picture of the sample 5 &K

Picture 1. Battery view

BA 1 BN

Picture 2. Battery view

B 2. mbHANE
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Picture 3. Cell view

B 3. mnbdlE

Picture 4. Cell view

EA 4. HBIME
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Important Notice

ERTH

1. The test report is invalid without the official stamp of TCT.
AiREHE TCT HETH.

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

RETCT RHFR, T 5 AR S H .
3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
AREBTMBEN . FZA REMALL TN,

4. The report is invalid when anything of following happens — illegal transfer, reproduce,
embezzlement, imposture, modification or tampering in any media form.

FEFAL. Bl B B B SRS R S0 5 BTk
5. Objections to the test report must be submitted to TCT within 15 days.
MRENEFRW, MFREIREZ B2 15 KK A A TR .
6. The test report is valid for the tested samples only.
AR N AR YR B 2
7. The Chinese contents in this report are only for reference.

AR AP BN S %

Shenzhen TCT Testing Technology Co., Ltd. TR TIT S WS AR A R4 7

1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District, Shenzhen, Guangdong, China
BT RE YN R AR AN SR TR 1 46 1 2 B
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