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Material Safety Data Sheet

For
Shenzhen Keep Better Tech Electronics Co., Ltd
16 Building, Fuyuan Industrial Park, 28 Qiaotang Road, Fuyong Town, Baoan District, Shenzhen
China
And for their product

Li-ion Battery

Modelltype reference......................... 18650

Nominal Voltage .........cccccceveevvvicvnnnnn s 3.7V

Rated Capacity ........ccccvvveeeeevicvvnnnnn. : 2600mAh (9.62Wh)

Version number ...........cccccceviiveennn 1 V1.0

Revision date............cccceevvevveveennenne. s N/A

Laboratory ..........c..ccceeeevvvveeennneee.... . Shenzhen NTEK Testing Technology Co., Ltd.

AdAress ..., : 1/F, Building C, Fenda Science Park, Sanwei Community, Xixiang

Street, Bao’an District, Shenzhen 518126 P. R. China

Compiled by (name+ signature) ... Leo Huang
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& IReport $eal
Approved by (+ signature) ............ KK Yu %galﬁ y h.ey
Qlln 9 -ﬂ'\(\
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Shenzhen NTEK Testing Technology Co., Ltd.
Address: 1/F, Building C, Fenda Science Park, Sanwei Community, Xixiang Street, Bao’an District, Shenzhen 518126 P.R. China
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Section 1- Chemical Product and Company Identification

Product Identification: Li-ion Battery

Model No.: 18650

Manufacturer’s / Supplier Name: Shenzhen Keep Better Tech Electronics Co., Ltd
Address: 16 Building, Fuyuan Industrial Park, 28 Qiaotang Road, Fuyong Town, Baoan District,
Shenzhen China

Telephone number of the supplier: +86-13424223712

Emergency Telephone No. (24h): +86-13424223712

Fax: None

E-mail address: sales02@kbtbattery.com

Preparation Date: 2019-12-19

Effective date: 2020-01-01 ~ 2020-12-31

This MSDS was prepared by Shenzhen NTEK Testing Technology Co., Ltd.

Item Number: S19121103421001

Referenced documents: 1ISO 11014:2009 Safety data sheet for chemical products

Section 2 — Hazards Identification

Preparation Not dangerous with normal use. Do not dismantle, open or shred the Li-ion Battery
hazards and

e ingredients contained within or their ingredients products could be harmful.
classification

Apperance, Solid object with no odor, no color.

Color, and

Odor

Primary These chemicals are contained in a sealed enclosure. Risk of exposure occurs

Route(s) of only if the cell is mechanically, thermally or electrically abused to the point of

Exposure
compromising the enclosure. If this occurs, exposure to the electrolyte solution
contained within can occur by Inhalation, Ingestion, Eye contact and Skin contact
Potential ACUTE (short term): see Section 8 for exposure controls In the event that this
:fef:l;[ths: battery has been ruptured, the electrolyte solution contained within the battery

would be corrosive and can cause burns.

Inhalation: Inhalation of materials from a sealed battery is not an expected route of
exposure. Vapors or mists from a ruptured battery may cause respiratory irritation.
Ingestion: Swallowing of materials from a sealed battery is not an expected route
of exposure. Swallowing the contents of an open battery can cause serious
chemical burns of mouth, esophagus, and gastrointestinal tract.

Skin: Contact between the battery and skin will not cause any harm. Skin contact
with contents of an open battery can cause severe irritation or burns to the skin.
Eye: Contact between the battery and the eye will not cause any harm. Eye contact
with contents of an open battery can cause severe irritation or burns to the eye.
CHRONIC (long term): see Section 11 for additional toxicological data
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Medical Not applicable
Conditions
Aggravated by
Exposure
Reportedas | Not applicable
carcinogen
Section 3 — Composition/Information on Ingredients
Li-ion Battery is a mixture.
Hazardous Ingredients Concentration or CAS Number

(Chemical Name)

concentration ranges (%)

Aluminum foil (Al) 4 7429-90-5
Copper foil (Cu) 8 7440-50-8
SBR 0.5 9003-55-8
PVDF 1.4 24937-79-9
Lithium cobalt oxide 45 12190-79-3
Graphite (C) 23 7782-42-5
Phosphate(1-), hexafluoro-,

lithium 21324-40-3
Ethylene carbonate 16 96-49-1
Dimethyl carbonate 616-38-6
Ethyl methyl carbonate 623-53-0
Other 0.2 N/A
Sodium carboxymethyl cellulose | 0.3 9004-32-4
Diaphragm 0.1 N/A
Crystaline flake graphite 0.5 N/A

Super Li 1 N/A

Labeling according to EC directives.
No symbol and risk phrase are required.

Note: CAS number is Chemical Abstract Service Registry Number.

N/A=Not applicable.
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Section 4 — First-aid Measures

Inhalation

If contents of an opened battery are inhaled, remove source of contamination or
move victim to fresh air. Obtain medical advice.

Skin contact

If skin contact with contents of an open battery occurs, as quickly as possible
remove contaminated clothing, shoes and leather goods. Immediately flush with
lukewarm, gently flowing water for at least 30 minutes. If irritation or pain persists,
seek medical attention. Completely decontaminate clothing, shoes and leather
goods before reuse or discard.

Eye contact

If eye contact with contents of an open battery occurs, immediately flush the
contaminated eye(s) with lukewarm, gently flowing water for at least 30 minutes
while holding the eyelids open. Neutral saline solution may be used as soon as it is
available. If necessary, continue flushing during transport to emergency care
facility. Take care not to rinse contaminated water into the unaffected eye or onto
face. Quickly transport victim to an emergency care facility.

Ingestion

If ingestion of contents of an open battery occurs, never give anything by mouth if
victim is rapidly losing consciousness, or is unconscious or convulsing. Have victim
rinse mouth thoroughly with water. DO NOT INDUCE VOMITING. Have victim
drink 60 to 240 mL (2-8 oz.) of water. If vomiting occurs naturally, have victim lean
forward to reduce risk of aspiration. Have victim rinse mouth with water again.
Quickly transport victim to an emergency care facility.

Section 5 — Fire-fighting Measures

Flammable In the event that this battery has been ruptured, the electrolyte solution contain

Properties within the battery would be flammable. Like any sealed container, battery cells may
rupture when exposed to excessive heat; this could result in the release of
flammable or corrosive materials.

Suitable

extinguishing
Media

Use extinguishing media suitable for the materials that are burning.

Unsuitable
extinguishing
Media

Not available

Explosion Sensitivity to Mechanical Impact: This may result in rupture in extreme cases
Data Sensitivity to Static Discharge: Not Applicable

Specific Fires involving Li-ion Battery are controlled with water. When water is used,
Hazards however, hydrogen gas may evolve. In a confined space, hydrogen gas can form
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arising from an explosive mixture. In this situation, smothering agents are recommended to
the chemical extinguish the fire
Protective ) . . .
_ As for any fire, evacuate the area and fight the fire from a safe distance. Wear a
Equipment . . .
q pressure-demand, self-contained breathing apparatus and full protective gear.
an

precautions
for firefighters

Fight fire from a protected location or a safe distance. Use NIOSH/MSHA approved
full-face self-contained breathing apparatus (SCBA) with full protective gear.

NFPA

Health: 0 Flammability: O Instability: O

Section 6 — Accidental Release Measures

Personal Precautions, protective equipment, and
emergency procedures

Restrict access to area until completion of
clean-up. Do not touch the spilled material. Wear
adequate personal protective equipment as
indicated in Section 8.

Environmental Precautions

Prevent material from contaminating soil and
from entering sewers or waterways.

Methods and materials for Containment

Stop the leak if safe to do so. Contain the spilled
liquid with dry sand or earth. Clean up spills
immediately.

Methods and materials for cleaning up

Absorb spilled material with an inert absorbent
(dry sand or earth). Scoop contaminated
absorbent into an acceptable waste container.
Collect all contaminated absorbent and dispose
of according to directions in Section 13. Scrub
the area with detergent and water; collect all
contaminated wash water for proper disposal.

Section 7 — Handling and Storage

Handling

Don't handle Li-ion Battery with metalwork. Do
not open, dissemble, crush or burn battery.
Ensure good ventilation/ exhaustion at the
workplace.

Prevent formation of dust.

Information about protection against explosions
and fires: Keep ignition sources away- Do not
smoke.

Storage

If the Li-ion Battery is subject to storage for such
a long term as more than 3 months, it is
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recommended to recharge the Li-ion Battery
periodically.

3 months: -10°C~+40°C, 45 to 85%RH

And recommended at 0°C~+35°C for long period
storage.

The capacity recovery rate in the delivery state
(50% capacity of fully charged) after storage is
assumed to be 80% or more.

The voltage for a long time storage shall be
3.7V~4.2V range.

Do not store Li-ion Battery haphazardly in a box
or drawer where they may short-circuit each
other or be short-circuited by other metal
objects.

Keep out of reach of children.

Do not expose Li-ion Battery to heat or fire.
Avoid storage in direct sunlight.

Do not store together with oxidizing and acidic
materials.

Section 8 — Exposure Controls and Personal Protection

Engineering Controls

Use local exhaust ventilation or other
engineering controls to control sources of dust,
mist, fumes and vapor.

Keep away from heat and open flame. Store in a
cool, dry place.

Personal Protective Equipment

Respiratory Protection: Not necessary under
normal conditions.

Skin and body Protection: Not necessary
under normal conditions, Wear neoprene or
nitrile rubber gloves if handling an open or
leaking battery.

Hand protection: Wear neoprene or natural
rubber material gloves if handling an open or
leaking battery.

Eye Protection: Not necessary under normal
conditions, Wear safety glasses if handling an
open or leaking battery.

Other Protective Equipment

Have a safety shower and eye wash fountain
readily available in the immediate work area.

Hygiene Measures

Do not eat, drink, or smoke in work area.
Maintain good housekeeping.
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Section 9 - Physical and Chemical Properties

Form: Solid

Physical
State

Color: Blue

Odor: Odorless

Change in condition:

pH, with indication of the concentration

Not applicable

Melting point/freezing point

Not available.

Boiling Point, initial boiling point and Boiling
range:

Not available.

Flash Point

Not available.

Upper/lower flammability or explosive limits

Not available.

Vapor Pressure:

Not applicable

Vapor Density: (Air = 1)

Not applicable

Density/relative density

Not available.

Solubility in Water: Insoluble
n-octanol/water partition coefficient Not available.
Auto-ignition temperature 130°C

Decomposition temperature

Not available.

Odout threshold Not available.
Evaporation rate Not available.
Flammability (soil, gas) Not available.

Viscosity

Not applicable

Section 10 - Stability and Reactivity

Stability

The product is stable under normal conditions.

Conditions to Avoid (e.g. static discharge, shock
or vibration)

Do not subject Li-ion Battery to mechanical
shock.

Vibration encountered during transportation
does not cause leakage, fire or explosion.

Do not disassemble, crush, short or install with
incorrect polarity. Avoid mechanical or electrical
abuse.
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Incompatible Materials

Not Available

Hazardous Decomposition Products

This material may release toxic fumes if burned
or exposed to fire

Possibility of Hazardous Reaction

Not Available

Section 11 - Toxicological Information

Irritation

Risk of irritation occurs only if the cell is
mechanically, thermally or electrically abused to
the point of compromising the enclosure. If this
occurs, irritation to the skin, eyes and respiratory
tract may occur.

Sensitization Not Available
Neurological Effects Not Available
Teratogenicity Not Available
Reproductive Toxicity Not Available
Mutagenicity (Genetic Effects) Not Available
Toxicologically Synergistic Materials Not Available

Section 12 - Ecological Information

General note:

Water hazard class 1(Self-assessment): slightly
hazardous for water.

Do not allow undiluted product or large quantities
of it to reach ground water, water course or
sewage system.

Anticipated behavior of a chemical product in Not Available
environment/possible environmental

impace/ecotoxicity

Mobility in soll Not Available
Persistence and Degradability Not Available
Bioaccumulation potential Not Available
Other Adverse Effects Not Available
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Section 13 — Disposal Considerations

Product disposal recommendation: Observe local, state and federal laws and regulations.
Packaging disposal recommendation: Be aware discarded batteries may cause fire, tape the battery
terminals to insulate them. Don’t disassembly the battery. Completely discharge containers (no tear
drops, no powder rest, scraped carefully). Containers may be recycled or re-used. Observe local,
state and federal laws and regulations.

Section 14 — Transport Information

The Li-ion Battery (18650) had passed the UN 38.3 test and is classified as non-dangerous
goods and also complies with the UN Recommendations on the Transport of Dangerous Goods;
IATA Dangerous Goods regulations, and applicable U.S. DOT regulations for the safe transport of
Li-ion Battery.

The Li-ion Battery is transported according to the PACKING INSTRUCTION 965 Section I B of
IATA DGR 61 edition (Proper shipping name and UN ID number: LITHIUM ION BATTERIES, UN
No.: UN3480)

However, the Li-ion Battery may also be transported according to the PACKING INSTRUCTION
966 Section II of IATA DGR 61* edition (Proper shipping name and UN ID number: LITHIUM ION
BATTERIES PACKED WITH EQUIPMENT, UN No.: UN3481) or PACKING INSTRUCTION 967
Section Il of IATA DGR 61st edition (Proper shipping name and UN ID number: LITHIUM ION
BATTERIES CONTAINED IN EQUIPMENT, UN No.: UN3481).

More information concerning shipping, testing, marking and packaging can be obtained from
label master at http://www.labelmaster.com/.

Each package must be labeled with a Lithium Battery handling label.

Li-ion batteries can be treated as “Non-dangerous goods” under the United Nations
Recommendations on the Transport of Dangerous Goods, Special Provision 188, provided that
packaging is strong and prevent the products from short-circuit.

With regard to transport, the following regulations are cited and considered:

- The International Civil Aviation Organization (ICAO) Technical Instructions (2019-2020 edition).
- The International Air transport Association (IATA) Dangerous Goods Regulations (61 edition).
- The International Maritime Dangerous Goods (IMDG) Code (Amdt. 39-18).

- The US Hazardous Materials Regulation (HMR) pursuant to a final rule issued by RSPA

- The Office of Hazardous Materials Safety within the US Department of Transportations’ (DOT)
Research and Special Programs Administration (RSPA)
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Section 15 - Regulatory Information

OSHA hazard communication standard (29 CFR 1910.1200)
Hazardous % Non-hazardous

Section 16 - Other Information

The information above is believed to be accurate and represents the best information currently
available to us. However, NTEK makes no warranty of merchantability or any other warranty,
express or implied, with respect to such information, and we assume no liability resulting from its use.
Users should make their own investigations to determine the suitability of the information for their
particular purposes. Although reasonable precautions have been taken in the preparation of the data
contained herein, it is offered solely for your information, consideration and investigation. This
material safety data sheet provides guidelines for the safe handling and use of this product; it does
not and cannot advise on all possible situations, therefore, your specific use of this product should
be evaluated to determine if additional precautions are required.

The data/information contained herein has been reviewed and approved for general release on
the basis that this document contains no export controlled information.

kkkkkkkkkkkkkkkhkkk End Of MSDS kkhkkkkhkkkkkkhkhkkhkkk
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Lithium cell and battery test summary

8 R VP B R T 2 R I 1 U

Applicant Z¥GEAT

Shenzhen Keep Better Tech Electronics Co., Ltd

RIS e DUy 7 A BR 2 )

(a) Product manufacturer P2 4272

Shenzhen Keep Better Tech Electronics Co., Ltd

RIS e DUs 7 A BR 2 =)

(b) Contact information of manufacturer /= BB RER

16 Building, Fuyuan Industrial Park, 28 Qiaotang Road, Fuyong Town, Baoan

Name% Fx

Name# Fx

Address Hihik District, Shenzhen China
TRYITH 52 22 AR K AR 3 2 28 5 ARV L [X 1645
Tel H1F +86-13424223712
E-mail BF5 sales02@kbtbattery.com
Website /11 www.kbtbattery.com

(c) Information of test laboratory WAL EfF S

Shenzhen NTEK Testing Technology Co., Ltd.

Name #174 VYRR A A 4 7
1/F, Building C, Fenda Science Park, Sanwei Community, Xixiang Street,
Address Hijik Bao’an District, Shenzhen 518126 P.R. China
BN 2 XV 2 = [ &L BHL R C #r 1 4%
Tel H1h +86-755-6115 6588
E-mail BF5 Kevin@ntek.org.cn
Website P http://www.ntek.org.cn

(d) (e) Information of UN38.3 Test Report UN38.3MAk 515 B
UN38.3 Test Report No.
UN38.3Mk i 75 4

Date of UN38.3 Test
Report 2019-12-19
UN38. 3k 5 H 1

(f) Description of product F= g

SNB180327013001B-R1

Name %k Li-ion Battery £ 257 it

Model = 18650

Rating %l & 3.7V 2600mAh 9.62Wh

Mass Jii & 48g

Appearance 4Mi Blue and Cylindrical #t&. [H#1E
Shenzhen NTEK Testing Technology Co., Ltd. Page 1 of 2
Tel: +86-755-6115 6588 Fax: +86-755-6115 6599 1320

http://www.ntek.org.cn
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Lithium cell and battery test summary

B R VAT B R T 2 R I U

Photo of Sample
P

(g) Test items and results JRFH K5 R

T.1-Altitude simulation T.5-External short circuit
e Pass 1% . Pass 1%
e AU A0S %
T.2-Thermal Test T.6-Impact
N Pass &% Pass &%
YL PRy a fi a
T.3-Vibration T.7-Overcharge

o Pass &1 . g Pass &%
IR3) T
T.4-Shock T.8-Forced discharge
; Pass #rif X 9 Pass &%
i SR TR

(h) Reference to assembled battery testing requirements <& AR E R

38.3.3 (f) Not applicable A~id& 38.3.3 (9) Not applicable 4~i&F

(i) Revised edition of the Manual of Tests and Criteria iR FIbrEFHEIT A

Recommendations on the TRANSPORT OF DANGEROUS GOODS, Manual of Tests and Criteria, PART
I, section 38.3 Lithium metal and lithium ion batteries, the sixth revised edition (ST/SG/AC.10/11/Rev.6).

A (T alR iz, R RFRETMY, %=, 38.3 Tl 4B ke puiiligs
MNET IR

Signature %24 % :ijf/yﬁx

Date of issue &K HIi | 2

Title B Engineer T2/ Repor: Sest
Shenzhen NTEK Testing Technology Co., Ltd. Page 2 of 2
Tel: +86-755-6115 6588 Fax: +86-755-6115 6599 F2mH2m)

http://www.ntek.org.cn
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UN38.3 #MHxe
UN38.3 Test Report

a-CEZY S #1557 Hith 18650
Name of Products: Li-ion Battery 18650
BALHAL: VRYINTIT B DURE ML T A ]
Client: Shenzhen Keep Better Tech Electronics Co., Ltd
il 3 7 « VRYITHT HE URE AT A
Manufacturer: Shenzhen Keep Better Tech Electronics Co., Ltd
2R H
2019-12-19

Date of issue:

BRI WM NERERLQXFA
Shenzhen NTEK Testing Technology Co., Ltd.
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Manufacturer

I R

Shenzhen Keep Better Tech Electronics Co., Ltd
RYINT R DU BT A BR A7)

Address of manufacturer

i3 e bk

16 Building, Fuyuan Industrial Park, 28 Qiaotang Road, Fuyong
Town, Baoan District, Shenzhen China
GROITH = 22 X AR K MR % 28 A TkIX 16 #k

Factory Shenzhen Keep Better Tech Electronics Co., Ltd

T RYITH B VUK 5~ IR A 7

Address of factory 16 Building, Fuyuan Industrial Park, 28 Qiaotang Road, Fuyong
Ttk Town, Baoan District, Shenzhen China

TRYITH = 22 X AR KA 28 S 48U Tk [X 16 5

Name of Products
= i A4 PR

Li-ion Battery
RS

Modelltype reference
W

18650

Trade Mark
b

Tested according to MR ¥

Recommendations on the TRANSPORT OF DANGEROUS GOODS, Manual of Test and Criteria, PART IlI,
section 38.3 Lithium metal and lithium ion batteries, the sixth revised edition (ST/SG/AC.10/11/Rev.6).
WAl CRT ek e g, W APRET ), 58 =%, 38.3 THl&EAME LBk,
NEITHR (ST/SG/AC.10/11/Rev.6)

Tests performed iR H :

Test T.1: Altitude simulation & T.1: & L
Test T.2: Thermal Test X3 T.2: &5
Test T.3: Vibration X% T.3: &5

Test T.4: Shock % T.4: il

Test T.5: External short circuit 5% T.5: ~M¥B%E %
Test T.6: Impact X4 T.6: f&ili
Test T.8: Forced discharge 3% T.8: &l

Test Conclusion 3645 i8:

The Li-ion Battery submitted by Shenzhen Keep Better Tech Electronics Co., Ltd is tested according to
the Recommendations on the TRANSPORT OF DANGEROUS GOODS, Manual of Test and Criteria,
PART lll, section 38.3 Lithium metal and lithium ion batteries, the sixth revised edition

(ST/SG/AC.10/11/Rev.6).
Test results: PASS

PRI T R DURE B 7 BR A W HE 38 AR B8 7 st s RIS B e Faf e ig i g i, R b
FM, =45, 38.3 LGB FHMER, FE/NBITHR (ST/SG/AC.10/11/Rev.6)i 34T i .

MAEER: %

Tested by:

Reviewed by:

whh: 9P A A

7 s M -2 TN

Shenzhen NTEK Testing Technology Co., Ltd. Page 2 of 16
Tel: +86-755-6115 6588 Fax: +86-755-6115 6599 200 L1611
http://www.ntek.org.cn
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General product information i JH 7™ i {5 &
Nominal Voltage 37V Rated Capacity 2600mAh (9.62Wh)
— . e =] m "
FRFRHLE WERE
Standard Charging Max. Continuous
Current 520mA Charging Current 2600mA
Tt 78 L FELR ORI
Limited Charging
Volt 4.9V Cut-Off Voltage Y

oltage . \ . .

X T HEL AL L
7 HL PR 1] R
Standard Continuous Max. Continuous
Discharge Current 520mA Discharge Current 2600mA
LAy G =N GV
Number of cells Single cell Rated Capacity of Cell
e o e 2600mAh
CERUY e FLRLER LA E 25
Cell's Max. Continuous o
) Appearance Blue and Cylindrical
Discharge Current 2600mA o FHS. T
> Y ] 7~ Jtllﬁ
SRS 5 A R ”
Classification Small Lithium ion Cells Size (TXWxL) 18.7%66.0
. - . .0mm

Al AN RS N
Date of receipt of test .
. Completion Date
item 2018-03-27 - 2018-04-14

N e H
2l H 3]

Remarks #33:i8H:

Batteries of A1#-A10# are fully charged at first cycle;

Component cells of A11#-A15# at 50% charged of the design rated capacity at first cycle;

Component cells of A16#-A25# are fully discharged at first cycle;

Component cells of A26#-A35# are fully discharged after 50 cycles;

Test environment condition: Room temperature: 15-25°C; Room humidity: 40-70%

S TRIINIT 9\

Note: This testing report displaces the original report of No. SNB180327013001B, and the original one No.
SNB180327013001B was invalid since the date of this testing report released.

HLH AL#-ALO# A B AR HARES s

TOIF RS AL1#-ALS# 4 T IRTEH 50% 78 HUIRES 5

TEIF HHOES AL6#-A25# 9 B IR 7e 2T IR A s

TS A26#-A35# 50 MG JE 58 A HUIR A ;

IR IABE 261 IABEIRE: 15-25°C; MABTRE: 40-70%

T AR BRI SNB180327013001B, H A &2 k2 Hid, ki SNB180327013001B fF % .

Summaries of testing 4% &
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.

Shenzhen NTEK Testing Technology Co., Ltd. Page 3 of 16
Tel: +86-755-6115 6588 Fax: +86-755-6115 6599 %300 JL16 1T
http://www.ntek.org.cn
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MR B A I S R AT T B T8 WSS o FL VLA 2042 I PP AEAH [R] () — A b B AT TR T.5 058 . T.6
T8 i 46 S A% F AR 55 A B0 1 it o T 70036 T AASE F 26 BT AE T. 1 2 T.5 ik rp A FH o () R 1 8 r b ik
17, DMENRKEAT AL i i |
In order to quantify the mass loss, the following procedure is provided:

Mass loss(%)=(M;-M;)/M;x100
N R PTESIR, THU T AR

)ﬁiﬁ!ﬁ%(%):(Ml-Mz)/MleOO
Where M; is the mass before the test and M, is the mass after the test. When mass loss does not exceed
the values in Table below, it is considered as "no mass loss".

e My ik 36 BT A5 B, Mos 136 19 o o P SR B i R AN N R I 9 A B8, A “ etk ” o

Mass M of cell or battery Mass loss limit

P A B RV ) J Jo 45 R BRAR
M<1g 0.5%
1lgs<M<75¢g 0.2%
M>75g 0.1%

In tests T.1 to T.4, 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 battery after testing is not less than 90% of its
voltage immediately prior to this procedure.

FETAZRTARRE b, RIRAGHE TEIR. Tl k. THERMTTE K, IF B MR 5 it e 56 e
(T B HL AN /N T AR AT 3K — B8 AT HE TR 1 90%

Test equipments A& #%:

LNS-005 Battery test system F it | % 4;

LNS-006 Electronic balance 1k

LNS-007 Low pressure chamber {5 %5658

LNS-068 Programmable Temperature Chamber ] 2 30 1H i 46
LNS-008 Vibration test system #E&hilli & 4t

LNS-009 Hydraulic Hoist Vertical Shock System & B i 24t
LNS-010 Short circuit tester %5 &l M1

LNS-012 Explosion-proof chamber [jjl#4

LNS-013 DC Source ELjii Fii

LNS-044 Digital multimeter %735 %

LNS-035 midi Logger i\ 51X

LNS-011 Battery Impact tester Hi it d7 i 241

Shenzhen NTEK Testing Technology Co., Ltd. Page 4 of 16

Tel: +86-755-6115 6588 Fax: +86-755-6115 6599 4 316 it

http://www.ntek.org.cn
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Test Procedure MIRFEF

Pretreatment

Ak

A

Marking
PRIREE

Report No./{ 15 4% 5 SNB180327013001B-R1

A 4

<
<

y

y

Samples of A1#-A10#
AL#-ALO#HFE T

Samples of A11#-A15#
AL1#-ALSHEE

A 4

Altitude simulation

i+ LAY

A 4

Thermal test

A 4
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Test results 45 5K

Test T.1: Altitude simulation RIT.1: =

Test method i 5 i%

Batteries are stored at a pressure of 11.6 kPa or less for at least six hours at ambient temperature (20 + 5°C).
R F Tt A 7 %5 T B T 11.6 KPaRI PR B2 i (2025°C) F A7 & /0 6/t

Requirement %3k

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 battery after testing is not less than 90% of its voltage immediately prior to
this procedure.

HIBATC B il el R K, IF AN i b7 50 5 T B% B A T AR T IR —
56T L A 90% .

Test Data showed in table below X% 1L 3=

Prior to test i{36A7 | After test i3 /5 Voltage after
Mass | test/ voltage
State of _
| No. Mass Voltage Mass Voltage loss prior to test | Results
samples , B -
oo | @S| EE | wIE | EE | I | RS o) 4R
H PN
" © V) © V) |k %) | RS
TRER A HL
PASS
Al# 47.799 4.174 47.799 4,172 0.00 99.95 N
(=)
PASS
A2# 48.420 4181 48.420 4175 0.00 99.86 N
=
PASS
A3# 47.794 4.179 47.794 4.173 0.00 99.86 ~
=
PASS
Ad# 47.956 4.175 47.956 4.170 0.00 99.88 i
=
Fully charged PASS
] AbL# 47.047 4.170 47.047 4.168 0.00 99.95
at first cycle =
T URAE A FIR PASS
Ab# 47.190 4.183 47.190 4.177 0.00 99.86
& i
PASS
AT# 47.345 4.177 47.345 4.172 0.00 99.88 ~
=
PASS
A8# 47.852 4.175 47.852 4.173 0.00 99.95 i
=
PASS
A9# 47.114 4.174 47.114 4,170 0.00 99.90 N
=
PASS
Al0# 47.622 4178 47.622 4173 0.00 99.88 N
=

Notes 7F#:

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

WRJE, HIARBIN. RIS REMAR. R K.

Shenzhen NTEK Testing Technology Co., Ltd. Page 9 of 16
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Room temperature #3535 22.4°C

Report No./{ 15 4% 5 SNB180327013001B-R1

Test T.2: Thermal test RET.2: EERE

Test method i 1%

Batteries are to be stored for at least six hours at a test temperature equal to 72 + 2°C, followed by storage for
at least six hours at a test temperature equal to -40 = 2°C. The maximum time interval between test
temperature extremes is 30 minutes. This procedure is to be repeated 10 times, after which all test batteries
are to be stored for 24 hours at ambient temperature (20 + 5°C).

FLb JCE E SR IR IR 5T 72 £ 2°CI 4 M P AP E D6/, B FRE U0 IR 2 55 140 £ 2°C I %A R A7 6
NS o AN AR it TR B ) PR B K ) (B B 93043 b o WEAR 3 B R EAT, LS8 RA0IR, HAE H A s la b A2
REEIE E (20 £ 5°C) N A7Ii24/ N

Requirement Z3k

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 battery after testing is not less than 90% of its voltage immediately prior to
this procedure.

RSN . o, ol TR K, IF BAR I vt AE 8 J5 1T B% B IS AN/ N T AR EATIX —
6T L A 90%

Test Data showed in table below MR F4E 1T %

Prior to test i{36H7 | After test i3 )5 Voltage after
Mass | test/ voltage
State of .
| No. Mass Voltage Mass Voltage loss prior to test | Results
samples . _ =g
o | WS EE | wIE | EE | I | RS o) 4R
HH FIAN
©) V) @) V) | & (%) | kESEIE
A NS
PASS
Al# 47.799 4,172 47.785 4.148 0.029 99.42 2k
(=]
PASS
A2# 48.420 4.175 48.410 4.142 0.021 99.21 2k
=
PASS
A3# 47.794 4,173 47.779 4.146 0.031 99.35 Stk
=
PASS
Ad# 47.956 4.170 47.938 4.141 0.038 99.30
Fully charged i
atfirst cycle AS# 47.047 4.168 47.032 4.146 0.032 99.47 PASS
ER/CIFEENTLERN ' ' ' ' ' ' aitk
2 PASS
A6# 47.190 4.177 47.179 4.143 0.023 99.19 2tk
=
PASS
AT# 47.345 4,172 47.331 4.146 0.030 99.38 2tk
=
PASS
A8# 47.852 4,173 47.839 4.140 0.027 99.21 Stk
=
PASS
A9# 47.114 4.170 47.102 4.146 0.025 99.42 sk
=
Shenzhen NTEK Testing Technology Co., Ltd. Page 10 of 16
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Al10# | 47.622 4.173

Report No./{ 15 4% 5 SNB180327013001B-R1

PASS
i

47.608 4.145 0.029 99.33

Notes JEF:

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.
MG, HARBIN. R REEA. REBERFIARE K.

Room temperature IR 22.6°C

Test T.3: Vibration RHET.3: #E3h

Test method i 1%

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 is as follows: from 7 Hz a peak acceleration of 1 g, 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 g, occurs (approximately 50 Hz). A peak acceleration of 8 g, is then maintained
until the frequency is increased to 200 Hz.

RIS THRSh & G 1, HAFIERRMATY, I REMEm T SEHUL IR IR . RSN IESLPIE, X BT/
7 HzA1200 HzZ [8], 5 [E12]7 Hz, LUARIAR R0 8. X —RENIEREAUG = T 3 B 10 Bt 22305 (o i) 4
— T M EEHATI20K, RIS e —ANIRB) 7 1) 0 20 i 1

PRI T HZITF IR, ORIFL 9o ORI, BB IA |18 Hz. AR5 FIRIE R FF7E0.8mm (S ALF2
1.6mm) , FEHG AR B B AR INE B IAF8 g, (FFEL)N50 Hz) o K ldeAs inid B2 ORFF7E8 g, BL RS i %200
Hz,

Requirement Z3k

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 battery after testing is not less than 90% of its voltage immediately prior to
this procedure.

HBATC B Tl ol BRI K, IF B A i b7 50 5 90T % B A T AT IR —
IR HT L 790%

Test Data showed in table below Jll X% #E WL R %

Prior to test G HT | After test 40 /5 Voltage after
Mass | test/ voltage
State of _
| No. Mass Voltage Mass Voltage loss prior to test | Results
samples \ .
o | WS O| ORE | WK | mE | K| RS o) R
e ©) V) ©) V) |k %) | iREE
G L
Fully charged PASS
i Al# 47.785 4.148 47.785 4.147 0.00 99.98
at first cycle ik
B IRAEA R IR PASS
=~ A2# 48.410 4.142 48.410 4.142 0.00 100.0 i
FANY =

Fax: +86-755-6115 6599
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PASS
A3# 47.779 4.146 47.779 4.144 0.00 99.95 -
=
PASS
Ad# 47.938 4.141 47.938 4.141 0.00 100.0 -
=
PASS
AS# 47.032 4.146 47.032 4.146 0.00 100.0 -
=
PASS
AG# 47.179 4.143 47.179 4.143 0.00 100.0 pan
=
PASS
AT# 47.331 4.146 47.331 4.145 0.00 99.98 pan
=
PASS
AB# 47.839 4.140 47.839 4.140 0.00 100.0 pan
=
PASS
A9# 47.102 4.146 47.102 4.146 0.00 100.0 pan
=
PASS
Al0# | 47.608 4.145 47.608 4.145 0.00 100.0 pan
=

Notes FH:

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.
MAASE, BHoREIE. RS R REZEARAE K .

Room temperature ¥ $5iE E: 22.9°C

Test T.4: Shock R4 T.4: Wiy

Test method i 757%

Batteries are secured to the testing machine by means of a rigid mount which will support all mounting surfaces
of each test battery. Each battery is subjected to a half-sine shock of peak acceleration of 150 g,, and pulse
duration of 6 milliseconds. Each battery is subjected to three shocks in the positive direction followed by three
shocks in the negative direction of three mutually perpendicular mounting positions of the battery for a total of
18 shocks.

IS I I MR S R T AR TR B b, SRS A IR FR M AL P I AT 22 e . RS PRV A28 2 W ik 2
150 gnAfik e S0 ()6 msifIf IEsZ bl o AN R Z0FE =N T AH 2 BV FRIh 22 26 07 67 1 1E 7 ) 8 52 =kt
&, BEAERIT AR =K, BILEZ18d.

Requirement 3K

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 battery after testing is not less than 90% of its voltage immediately prior to
this procedure.

RIBZTCEIRN . ot <. TofiR. oM ICE K, IF BARAN I AR S J5 (1 T 2% B AN T HAEEATIX —
56 HI HEL R 790%.

Test Data showed in table below Wl iK% WL~ %

State of No. Prior to test i{3GH7 | After test i3 /5 Mass | Voltage after Reslts
samples - Mass Voltage Mass Voltage loss | test/ voltage g
FEARAS JoT L JoT HE | JiEH | prior to test
Shenzhen NTEK Testing Technology Co., Ltd. Page 12 of 16
Tel: +86-755-6115 6588 Fax: +86-755-6115 6599 120 16
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(9)

V) (9) V) K (%) (%)
RS fE LR/
RIS HT R
PASS
Al# 47.785 4.147 47.785 4.147 0.00 100.0 N
=
PASS
A2# 48.410 4142 48.410 4142 0.00 100.0 N
=
PASS
A3# 47.779 4.144 47.779 4.144 0.00 100.0 ~
=
PASS
Ad# 47.938 4,141 47.938 4,141 0.00 100.0 i
=
Fully charged PASS
) AS5# 47.032 4.146 47.032 4.145 0.00 99.98
at first cycle i
T IRAE A FIR PASS
=~ Ab# 47.179 4,143 47.179 4,143 0.00 100.0 ~
PR =
PASS
AT# 47.331 4.145 47.331 4.145 0.00 100.0 i
=
PASS
A8# 47.839 4.140 47.839 4.140 0.00 100.0 ~
=
PASS
A9# 47.102 4.146 47.102 4.146 0.00 100.0 N
=
PASS
Al0# 47.608 4.145 47.608 4.145 0.00 100.0 N
=

Notes JEF:

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.
WRJG, HIARBIN. RIS REMAR. REBERRIARLE K.

Room temperature A3 22.3°C

Test T.5: External short circuit iR T.5: FPEBEK

Test method i 1%

Batteries to be tested are 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 battery and is assessed and documented. Then the battery at 57 + 4 °C is 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 battery external case temperature has
returned to 57 + 4 °C.

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

TR0 F Tt P S AR — BRI, LA BIS7 + 4 *CHE L AMR TR B S H EAEST + 4 °C. ZINFART 7]
AV T2 I TA) AR R Tz T B RS AT BE T, I RIS BLIE A & S B SCHHIE R o SR 5 1Z B AEST + 4 °CIZ%
PETR AR S — AN BTN T-0. 1 QR RS 2 1

T IR SR B SRR IR IR (0] 2257 + 4 °Cla AR $F £ /0 LN .

TZHEER AN KT BUAHARATAEST + 4 *CHIMIRE T .

Shenzhen NTEK Testing Technology Co., Ltd. Page 13 of 16
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Requirement 3k
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 test.

HL AP SR AL 170°C, JF HAE IR R h Soslls Jm 6/h i e ik i, ol k.

Test data showed in table below A% W%

State of samples No. Maximum outer casing temperature Results
FERCIRZS ZTRS) R R I B it B (°C) SR
Al# 68.3 PASS &%
A2t 57.9 PASS &%
A3# 67.3 PASS &%
Adt# 90.4 PASS &%
Fully charged at first cycle AS5# 78.2 PASS &%
ARG RS Ab# 61.2 PASS &
AT# 75.0 PASS &%
A8# 61.6 PASS &%
AS# 58.6 PASS &%
Al10# 57.8 PASS &%
Notes 7%

There is no disassembly, no rupture and no fire during the test and within six hours after test.
FLAE M P A S 6 /NI N R . RERL, R K
Room temperature FRI5iE E: 23.2°C

Test T.6: Impact R T.6: Fdt

Test method i 757k

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

TN TOAF HETRE DG R T F o —R 316 BUAE MBI XA P, W EIE 165.810.1 2K, KER
6 JEOK, BRHLGESH BRI, B ERORE . K —H 9.1£0.1 kg A HEEEM 61+£2.5 K & Ab k7% 214N HE A1
BAEAESCR, A — AN JUT B BEERIG «  d S RH AR/ 0 38 B s i m DAs | . B S E A T
G PN 5K SR R 90 FEVE N .

Bz e, VRIS PP AT T S BURAE A O B B4R 15.8 0.1 K i R mM N E . & —
AR A2 — I dE T

Requirement ZE:K

Shenzhen NTEK Testing Technology Co., Ltd. Page 14 of 16
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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 the test.

TelF SNSRI AN 170°C, If AR RIS R h Sk B e 6 /N A, e K

Test data showed in table below MR 4R 0L T %

State of samples No. Maximum outer casing temperature Results
FERCIRZS TS R R I e it - (°C) 45k
50% charged of the ALl 123.6 PASS &1t
design rated capacity Al2# 128.2 PASS &
at first cycle A13# 120.1 PASS &%
HXAE 50%78 HAR Al4# 125.4 PASS &%
& Al5# 119.8 PASS %
Notes 7%

There is no disassembly, no rupture and no fire during the test and within six hours after test.
HZE D A RIS 6 /BT IR R K.
Room temperature FRI5iE E: 22.6°C

Test T.8: Forced discharge R%: T.8: 3R

Test method i 75 7%

Each component cell is 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 by 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 is forced discharged for a time interval (in hours) equal to its rated
capacity divided by the initial test current (in ampere).

FEAS ORI SE I EGIR TS 12V B P IR BB ICFE ED 4 F IR A5 T 1 7R 45 10 e R L L UL PR 2R A T i
G

TOA FELIH S 5 — A3 24 DR/ P L L 7 80 R I DA 4 BRI /N TR L o A RS R R N ) (LA R hD 4
THE I AUE 2 R LURIS WA B R CBRAL A

Requirement ZE:K

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

Joft iSRRG T R ARG S 7 RN ToiR, ok K.

Test data showed in table below MR W T 7%

Initial current HI4H FELFL(MA) c.ooveveveeeveeeeeeveeeeeneee . | 2600MA
Supply voltage R4 HLE(VAC) covveeeeeeeeeeieeeeen D | 12VdC
Time interval {36 5 (B (Minutes) .........cccccceeeveeveneenent | 60 Minutes
State of samples No. Results
FEaeRA& TR RPN
Fully discharged at first cycle Al6# PASS & 1%
H G 7E TR Al7# PASS & 1%
Shenzhen NTEK Testing Technology Co., Ltd. Page 15 of 16
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Al8# PASS &%
A19# PASS &%
A20# PASS &%
A21# PASS &
A22# PASS &
A23# PASS &
A24# PASS &
A25# PASS &
A26# PASS &%
A27# PASS &%
A28# PASS &%
A29# PASS &%
Fully discharged after fifty cycles A30# PASS & 1%
50 MEI 5 S ETHHARES A31# PASS %%
A32# PASS &%
A33# PASS &
A34# PASS &
A35# PASS &
Notes FH:
There is no disassembly and no fire during the test and within seven days after the test.
JeAF R SR P IS 7 R R, RAE K.
Room temperature FRI5IE E: 22.4°C
e End of Test Report IR & G5 oo
Shenzhen NTEK Testing Technology Co., Ltd. Page 16 of 16
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Important
= BT

1. The test report is invalid without the Report Seal of NTEK and Paging seal of NTEK.
ARG BIEA RN RS T 5 eI

2. Nobody is allowed to photocopy or partly photocopy this test report without written
permission of NTEK.
RAERN B BEF R, AFE R R AR S 1,

3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing
engineer.
AR B AHEN . HIRZA K ERAEL TR

4. The report is invalid when anything of following happens — illegal transfer, reproduce,
embezzlement, imposture, modification or tampering in any media form.
MEFAE, ZH EH. B REG BRI B S & 3.

5. Objections to the test report must be submitted to NTEK within 15 days.
AR A A AU N T YRR S 2 H AL R A A w52 .

6. The test report is valid for the tested samples only.
ARG A6 IR i R

7. The Chinese contents in this report are only for reference.
AR T A ES T

PRI AL DA H52 AR PR 7]

Shenzhen NTEK Testing Technology Co., Ltd.

Hudik: PRI % X PG 2 = aa R E # 18

Address: 1/F, Building E, Fenda Science Park, Sanwei Community, Xixiang Street, Bao’an District, Shenzhen
518126 P.R. China

Tel: +86-755-6115 6588

Fax: +86-755-6115 6599

Email: coco@ntek.org.cn Kevin@ntek.org.cn

http://www.ntek.org.cn
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