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Section 1- Chemical Product and Company ldentification

Product Identification: Li-ion Polymer Battery
Brand Name: YJ

Model Name: YJ102050T

Rated Power: 4.56Wh

Preparation Date: 16 Mar. 2019
This MSDS was prepared by Shenzhen STS Test Services Co., Ltd.
Item Number:

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

Compiled by : %rm ;}—Wmﬁ TM

(Brad Liang Yuan )

Technical Manager  : \/‘rm

(Vita Li)

Authorized Signatory : D’M fuﬂ‘%

(Bovey Yang)
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Section 2 — Hazards ldentification

Not dangerous with normal use. Do not dismantle, open or shred Li-
ion Polymer Battery the ingredients contained within or their
ingredients products could be harmful.

Preparation hazards and
classification

Apperance, Color, and Odor Solid object with no odor,Silvery color.

These chemicals are contained in a sealed stainless steel enclosure.
Risk of exposure occurs only if the cell is mechanically, thermally or
Primary Route(s) of Exposure electrically abused to the point of compromising the enclosure. If this
occurs, exposure to the electrolyte solution contained within can
occur by Inhalation, Ingestion, Eye contact and Skin contact

ACUTE (short term): see Section 8 for exposure controls In the
event that this battery has been ruptured, the electrolyte solution
contained within the battery would be corrosive and can cause burns.
I Waterials from a sealed battery is not an
. 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
Potential Health Effects 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

Medical Conditions Aggravated

by Exposure Not applicable

Reported as carcinogen Not applicable
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Section 3 — Composition/Information on Ingredients

H:ﬁeﬂ)ﬂous Ingredients (Chemical gz:zzz::::z: iange CAS Number
Cobaltate, lithium 39.6% 12190-79-3
Aluminum 5.56% 7429-90-5
Polyvinylidene fluoride resin 1.15% 24937-79-9
Graphite 23.2% 7782-42-5
Copper 9.8% 7440-50-8
Rubber, styrene-butadiene, fume 1.78% 61789-96-6
Polyethylene 0.06% 9002-88-4
Wopylene 0.78°ﬁ 9003-07-0
Phosphate(1-), hexafluoro-, lithium | 15.35% 21324-40-3
1, 3-Dioxolan-2-one 2.72% 96-49-1
Li-ion Polymer Battery is a mixture.
Labeling according to EC directives.
No symbol and risk phrase are required.
Note:CAS number is Chemical Abstract Service Registry Number
N/A=Not apply.
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.
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In the event that this battery has been ruptured, the electrolyte solution contain within
Flammable the battery would be flammable. Like any sealed container, battery cells may rupture
Properties when exposed to excessive heat; this could result in the release of flammable or
corrosive materials.
Suitable
extinguishing Use extinguishing media suitable for the materials that are burning.
Media
Unsuitable
extinguishing Not available
Media

Sensitivity to Mechanical Impact: This may result in rupture in extreme

Explosion Data | ¢ o Sensitivity to Static Discharge: Not Applicable

Specific Fires involving Li-ion Polymer Battery an be controlled with water. When water is
ﬁds arising | used, however,m a confined space, hydrogen gas can

he form an explosi . = mothering agents are recommended to
chemical extinguish the fire
Protective As for any fire, evacuate the area and fight the fire from a safe distance. Wear a

Equipment and | pressure-demand, self-contained breathing apparatus and full protective gear. Fight
precautions for | fire from a protected location or a safe distance. Use NIOSH/MSHA approved full-face
firefighters 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, Restrict access to area until completion of clean-up. Do
and emergency procedures 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
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Handling

Don’t handling Li-ion Polymer Battery with metal work.
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 Polymer Battery are subject to storage for
such a long term as more than 3 months, it is
recommended to recharge the Li-ion Polymer 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.

“r a long time storage shall be 3.7V-4.2V

range.
Do not storage Li-ion polymer 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 Polymer 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: Silvery

Odour: Monotony
Change in condition:
pH, with indication of the conecentration Not applicable
Melting point/freezing point Not available.
Z?:gr;? Point, initial boiling point and Boiling Not available.
Flash Point Not available.
Upper/lower flammability or explosive limits Not available.

Lo .

Vapor Pressure: Not applicable
Vapor Density: (Air=1) Not applicable
Density/relative desity 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.

Do not subject Li-ion Polymer Battery to mechanical

shock.
Conditions to Avoid (e.g. static discharge, | Vibration encoutered during transportation does not
shock or vibration) cause leakage, fire or explosion.

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

Incompatible Materials Not Available

This material may release toxic fumes if burned

Hazardous Decomposition Products i
or exposed to fire

Possibility of Hazardous Reaction Not Available
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Section 11 - Toxicological Information

Risk of irritation occurs only if the cell is mechanically,

Irritation 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

Teratoaenicitv Not Available

Reproductive Toxicity Not Available

Mutagenicity (Genetic Effects) Not Available

Mlogically Synergistic Materiaw

Section 12 - Ecological Information

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.

General note:

Anticipated behavior of a chemical product

in environment/possible environmental Not Available
impace/ecotoxicity

Mobility in soil Not Available
Persistence and Degradability Not Available
Bioaccumulation potential Not Available
Other Adverse Effects Not Available

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 Polymer Battery tested according to the requirements of the UN manual of tests and Critera,Part
[ll,subsection 38.3.

Li-ion Polymer Battery according to Section ll/Section IB of Packing Instruction 965, or Section Il of Packing
Instrution 966~967 of the 2019 IATA Dangerous Goods regulations 60t Edition may be transported.and
Applicable U.S.DOT regulations for the safe transport of Li-ion Polymer Battery.

More information concerning shipping, testing, marking and packaging can be obtained from label master at
http://www.labelmaster.com/.
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The packaging shall be adequate to avoid mechanical damage during transport,handling and stacking.The
materials and pack design shall be chosen so as to prevent the development of unintentional electrical
conduction,corrosion of the terminals and ingress of moisture.

The package must be handled with care and that a flammability hazard exists if the package is damaged.

Each package must be labeled with a Li-ion Polymer Battery handling label or in addition to be Class 9

hazard label.
Polymer 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.
- The International Air transport Association (IATA) Dangerous Goods Regulations.
UN number of Li-ion Polymer Battery: Un3480 or Un3481;
UN Proper shipping name/Description(technical name):Lithium ion batteries of Lithium ion batteries
Contained in equipment of Lithium ion batteries packed with equipment.
- The International Maritime Dangerous Goods (IMDG) Code.

For Polymer Li-ion batteries by sea,provided that packaging is strong and prevent the products from short-
cir ﬂ

UN number of Li-ion Polymer Battery: Un3480 or Un3481;

UN Proper shipping name/Description(technical name):Lithium ion batteries of Lithium ion batteries

Contained in equipment of Lithium ion batteries packed with equipment.

- 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)

Section 15 - Regulatory Information

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

Section 16 - Other Information

The information above is believed to be accurate and represents the best information currently available to
us. However, concord 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.

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong,China

Shenzhen STS Test Services Co_, Ltd 4 Tel: 0755-36886288 Fax: 0755-36886277 Http://www.stsapp.com E-mail: sts@stsapp.com



J

UN38.3 f& M #H &
UN38.3 Test Report

SRR
Applicants name: |

7= fh A R

Product Name:

[EpnEyiis

Brand Name:

B

Model Name:
mERS
Report No :
WA e
Test Standard:

Any reproduction of this document must be done in full. No single part of this docu
permission from STS, All Test Data Presented in this report is only applicable to pre

Shenzhen STS Test Services Co., Ltd.

1/F., Building B, Zhuoke Science Park, No.190, Chongqing Road,
Fuyong Street, Bao’an District, Shenzhen, Guangdong, China
TEL: +86-755 3688 6288 FAX: +86-755 3688 6277 E-mail:sts@stsapp.com

HE T RE Y
Li-ion Polymer Battery

YJ102050T

STS1903152B01

ST/SG/AC.10/11/Rev.6/Amend.1/Section 38.3




Page 2 ofl5 Report No.: STS1903152B01

TEST REPORT
UN38.3, Sixth Edition Amend.1
Recommendations on transport of dangerous goods, manual of test and criteria,
Section 38.3 — Lithium metal and Li-ion polymer batteries

Report Number. ...t STS1903152B01
Tested by (+ signature) ..................:. i T Pl

Reviewed by (+ signature) ............... SIETT %&%)

Approved by (+ signature) ............... i ‘t\%%z
i ol
Date of iSSU€e........ccccceevviiviieeeeeeeen s 16 Mar.2019
Total number of pages ..................... 15 Pages
Testing laboratory ..........................  Shenzhen STS Test Services Co., Ltd.

1/F., Building B, Zhuoke Science Park, No.190, Chongqging Road,

AdAreSS ..o Fuyong Street, Bao'an District, Shenzhen, Guangdong, China

Applicant’s name.....................  II5I5I5I5IN'5TESN

GGG
|

Test specification:

Standard ........oooeveveeeeeeeeeneseneeennns . ST/ISG/AC.10/11/Rev.6/Amend.1/Section 38.3

Test procedure .........ccccccovevveeevnneee.. s T€St report

Non-standard test method.....: N/A

Test item description .........cccevvvees . Li-ion Polymer Battery

Trade Mark .......cccccccovvvivncincnnl I

Manufacturer ...........cc.cccceeeeee. . [ A

Address ... NN
|

Model/Type reference ............c....c....s YJ102050T

RAtiNGS .....ovevveeeeeeeeeceseseesnesnnnnn. . RALEd Voltage: 3.8Vd.c.

Rated Capacity :1200mAh, 4.56Wh
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Summary of testing:

Tests performed (name of test and test clause):

Test items Sample Number

T.1: Altitude simulation / = & £

T.2: Thermal test / & 3 )it

T.3: Vibration / &3/ Bl# - B10 #

T.4 Shock / s

T.5 External short circuit / #2455 %

T.6 Crush / #fJ% or Impact/{& i C11# - C20#

T.7 Overcharge / i 76 B21# - B28#

T.8 Forced discharge / 7jsiis C29#- C48#

The sample’s status is good.

PR DL LT

The conditions of the batteries of samples No. B1# to B5# are at first cycle, in fully charged states.
FEdh S BL# - BS#N AR — IRIHPAR 70 5 HL ) 40 50 4 78 FEUIR A 1 i v

The conditions of the batteries of samples No. B6# to B10# are after twenty five cycles, in fully charged states.
FEdhd S B6# - BlO#ﬂy%:Jrﬂi?ﬁﬁﬁHi}Eﬁﬁl P J) S0 0 4 7 FEUIR S 110 R T

The conditions of the cells of sampleWcle at 50% of the design rated

capacity.

e 5 C114 - G157 /S —

The conditions of the cells of samples No. C16# to C20# are after twenty five cycles at 50% of the design rated
capacity.
FEfhgn 5 CL16# - C20# 958 — TL IR 78 5 HL A 1 78 v B ARFR A B 50%0R A Y HL A

The conditions of the batteries of samples No. B21# - B24# are at first cycle, in fully charged states.
FEMh S B21# - B24A#NER — XAEIA 7 50 A 5 50 4 78 FUIRAS (1 it

The conditions of the batteries of samples No. B25# - B28# are after twenty five cycles ending in fully charged
states.

Ff g 5 B25# - B28# .+ TLUKIE A 78T L JA 1 e 4 78 r R A ) it o

The conditions of the cells of samples No. C24# to C33# are at first cycle, in fully discharged states.

Ff i 5 C29# - C38# 55— AR 78 T3 A A 391 58 A TR AR AR PR LS

The conditions of the cells of samples No. C34# to C43# are after twenty five cycles ending in fully discharged
states.

FEdh g 5 C39# to CA8# Ny — -+ TL IR 78 b JA 391 58 & O RS IR RS o

The Li-ion polymer Battery submitted by manufacturer are single cell batteries. According to the
standard, a single cell Battery is considered a “cell” and shall be tested according to the testing
requirements for “cell”.
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IS R PR AR 2 7SR S At Dy T S R, AR AR ERLE R R L B Y HUROR DA, IR A
RI EE SR BEAT WK

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.

T —Fh R F IS AT T.1 28 T.8 Tk o F 0 25042 L /6 AR [ () — 2H it Bk 4758 T.1 &= T.5. ik
55 7.6 F1 T.8 Miff FH R S A S id iy . 158 T.7 AT DU FHSE TR RS T.1 &8 T.5 Hhfdi A I i R 5 R el b gt
17, DM BT R 0 i

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

Mass loss(%)=(M1-M2)/M1x100

NTEAFTESIR, FTHUT A5y

exceed the values in Table below, it i

X M2 AT E, M2 2WERJERE. QUORESURAGEIE TR UL, NN BB K.

Mass M of cell or battery Mass loss limit
P BN B PVt Y o Jo 45 % PR A
M<1g 0.5%
193 0
1%

3.Intest T.1to 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.

FENR T2 T.Ah, IS LB, Tl TR, TCERMTCE K, It HAE MR i e X
Ja BT B AN/ T HAE AT IR — 56 AT L K 90%.

Comment:

This report also includes:
- Photo documentation: 1 pages
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Possible test case verdicts:

- test case does not apply to the test object ................ N (not applicable)

F5E AN TR R

- test object does meet the requirement ...................... P (Pass)

AT & HE:

-test object does not meet the requirement ................ . F(Fail)

MAAATF SR E:

LIS 4] Lo RS

Date of receipt of test item ............c.ccccecvvvvciicivineee . 19 Feb. 2019

Date(s) of performance of tests .........c..cccveveveveveveveens. - 19 Feb, 2019 ~ 16 Mar. 2019

General remarks:

The test results presented in this report relate only to the object tested.

AR R B S SR IR AR B BT

This report shall not be reproduced, except in full, without the written approval of the Issuing testing
laboratory. A & R & ARS8 = i fk e A1 2=

"(See Enclosure #)" refers to additional information appended to the report.

"(See appended table)" refers to a tab | N
Throughout this report a point is used |G

General product information:

The batteries, model no. YJ102050T, are Li-ion Polymer Battery and used in port-able applications, consist of
single Li-ion Polymer cell, model no. YJ102050T
Additionally, details information of the cell and battery, as following:

Product name/;= i & F1 Li-ion Polymer Cell Li-ion Polymer Battery
Type/model/#! 5 YJ102050T YJ102050T

Nominal voltage/tr#5 H & 3. 3.8V

Rated capacity/4ii & & & 12%mAh 1200mAh

Recommended charging

R
Voltage/HE# 75 1 i FE 4

Maximum charging lZF 1200mA

Current/fx K 78 H FEL

Maximum discharging

Current/5i ki iz 1200mA 1200mA

Discharge cut-off voltage/ /i H. #;

R 3.0v 3.0V

Dimensions/ /R~ TxWxL: 10.2mm*20.5mm*50.5mm | TXWxL: 10.2mm*20.5mm*50.5mm
Weight/F & Approx.18.69 Approx. 18.7g

The final evaluation of the battery must be conducted in the end product for which the battery will be
used.
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Requirement + Test

Result - Remark

Verdict

Test T.1: Altitude simulation/f& E

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)

MRSy 20£5°C. RRENAKRT 11.6 kPa KI5
HPIEAEAR DT 6 AN

Cells and batteries meet this requirement if there is
no mass loss, 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./H,
OF MR & 2K BREM L. LRK. LE
M. o CBERAL A KR S E R
DS ) TF 2% e AN T 00U AT T 2% LR K 90%
TSR T H s T T EESRAN T T 78 42 T8RS R R
O HL

No leakage, no venting, no
disassemby, no rupture and
no fire. /LI~ LEM. T4
fift TCWERLL R TCHE KR

The data see table 1./illi#%%k
PEILER 1.

38.3.4.2

Test .2: thermal test/#E MR

Test cells and batteries are to be stored for at least
six hours at a test temperature equal to 72+2°C,
followerd 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 cells and batteries are to
be stored for 24 hours at ambient
temperature(20+5°C). /S AL ATE 72 £2°CI1
WEHRE R 6 NI, SREIAE-40+2°C 5L
HRCE 2 6 AN, R 5% 1) R K TR R I TR] g
30 Zrh. GIBLPEER 10 WK, BERERERTIE 2025°C
IR E 24 /N .

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at leastr 12 hours./%f T KA,  7E s FERIE
JEUE I 8] e /D0 12 /N

Cells and batteries meet this requirement if there is
no mass loss no leakage, no venting, disassembly,
no rupture and no fire and if the open circuit
voltage of each cell or battery after testing is not
less than 60% of its voltage immediately prior to
this procedure. The requirement | relating to
voltage is not applicable to test cells and batteries
st fully discharged states./HL & fHIBFF A 2R G
FRER . TR TE M. o, TR
T KIS HERT HL v IS 1 T B e MK T
DR AT 2% FFR Y 90% . MG T 9% T R s 77 1D 1) 2R
ANSEE T 58 A T FE i LA A L

No leakage, no venting, no
disassemby, no rupture and
no fire /B £EM. T
[N RIEIIYE e D&

The data see table 1./illix %k
PEWE 1.

38.3.4.3

Test t.3: Vibration/3zsh

Shenzhen STS Test Services Co.. Ltd. I
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Result - Remark

Verdict

Cells and batteries are firmly cecured the platform
of the vibration machine without distorting the cells
in such a manner as a faithfully transmit the
vibration. The vibration shall be a sinusoidal
waveform with a logarithmic sweep between 7 Hz
and 200Hz and back to 7 Hz traversed in 15
minutes. This cycle shall be repeated 12 times for a
total of hours for each of there mutually
perpendicular mounting positions of the cell. One of
the terminal face./Ff & 2 20 2 [ 1) %2 25 75 4k 3 &5 TH
bo IRBHLLIESZ BTN, P 7Hz #n4% 200Hz, A&
JECD AR THZ —AMEH, —MEFRFRSE 15 7
B XPRE A=A BAH SR B T ) EARRE 12 IR, 3
3ANVINIF,  Hor—ANRB)JT [ 6 25U HE B i AR
P -

The logarithmic frequency sweep shall differfor
cells and batteries with a gross mass of not more
than 12 kg(cells and small batteries),and for
batteries witn a gross mass of more than 12
kg(large batteries)./x} T i & A KT 12kg FIFE i

CRUSATELIR) A5 &R 12kg HOHLIE CRH
W, FEESANE

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
t0200 Hz. /4 T RIS FI/N R, X &5k M7Hz
THaR IR Lgn i s KD B B B9 % y18Hz, AR5
BRI PR FFAE0.8mm (& (i F2 1.6mm) JEHE I &
B K B I B8gn (B11#% £97950Hz),  H B RN
LR RFAE8gN EL 2454 19 i £ 200Hz .

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. /%R, XEEHN: M 7THZ ik
TREF gn M5OI B B2y 18Hz, A5 HR
MEOREFAE 0.8mm (SWFe 1.6mm) FHH9 A= H 2|
KN FEIE S 2gn (P L108 25Hz), K Kk
JELRFFLE 2gn BRIP4 N3] 200Hz.

Shenzhen STS Test Services Co., Ltd. 4
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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./H,
AR & 2K BREHA. LRK. LE
T Tl BRI H KR it
D5 BT % R e AN TR T % FURC ) 90%
TSR T B 1 T T R SR AN T FH T 78 4 T80 S O R
TUNSTEERYII

No leakage, no venting, no
disassemby, no rupture and

no fire /ICIRIR. LEM. T
it DL TEE KA.

The data see table 1./ill %%k
MK 1

38.3.4.4

Test T.4: Shock/yd+

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 peak acceleration of 150 gn and
pulse duration of 6 milliseconds. Each cell or
battery shall be subjected to three shocks in the
positive direction followed by three shocks in the
negative direction of three mutually perpendicular
mounting positions of the cell or battery for a total
of 18 shocks. /LM% [l H9FE2L [ & AR . %
ARG LAEAE DY 150gn Y IESZ R B i o, ik
PRFFSE 6ms. BEANFE S A AUTE = /> FLAH 2 B HLI
GRITALMIETT M &2 =k, BEERTTHE
2=y, BIHEAZ 18 ki

However, large cells and large batteries shall be
subjected to a half-sine shock of peak acceleration
of 50 gn and pulse duration of 11 milliseconds.
Each cell or battery is subjected to three shocks in
the positive direction followed by three shocks in
the negative direction of each of three mutually
perpendicular mounting positions of the cell for a
total of 18 shocks. /A HLE AR L ith 270 48 52 f K finak
JE50gn A ik b4 SE B[R] L1 ms ¥ 1E 5% i vt o AN
FE it 06 Z0HE = A THURH 2 L P HL v 22206 7 7 1)) 1E 7 1)
@ =i, BEAERIT MG =k, B3t
£218 itk .
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Verdict

Cells and batteries meet this requirement if there is
no mass loss, 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.

[ ST A 2R FERR . LWl LE
T T TR VAR T KIS, Ft el i
D R i R ANEG T 00 3K T 2% RS ) 90%
LB TR SG T L J T 8 S SRANTE T 58 48R A 1
TUN TS ERYII

No leakage, no venting, no
disassemby, no rupture and

no fire /ICIRIR. LEM. T
it DL TEE KA.

The data see table 1./ill %%k
MK 1

38.3.4.5

Test T.5: External short circuit/4hEh 4 5

The cell or battery to be tested shall be
temperature stabilized so that its external case
temperature reaches 57+4°C and then the cell or
battery shall be subjected to a short circuit
condition with a total external resistance of less
than 0.1 ohm at 57+4°C. This short circuit condition
is continued for at least one hour after the cell or
battery external case temperature has returned to
57+4°C. IR FFIAI GG BE A € 7E 57+4°C, DUEFE
mANRIL LA B 5724°C, ARG FE S IE AR/ T
0.1 R S AL LRI RS EAT L, FF il (1 Z R TP A
B3| 57+4°C ZJa RFFHEECIRE 1 /N BLE.

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./H,
SRS ZR: ENRKIEPULZE 6
W, AMREEABS 170°C, FFHES M. T
HFTHE KINR R

No disassembly, no rupture
and no fire during the test and
within six hours after the test./
FEMR I AR P BL R 2 J5 64~/
WP, AhRIRE AR
170°C, FHIm M. JoiR
MTHE KRR .

The data see table 1.

[ MR E A W% 1.

38.3.4.6

Test T.6: Impact / Crush/3&®/Fr &

Test procedure — Impact (applicable to cylindrical
cells greater than or equal to 18 mm in diameter) /

f T (Ol & T AR KT B8 T 18mm I [ A 7 HLUEY)

Shenzhen STS Test Services Co., Ltd. 4
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The sample cell or component cell is to be placed N

on a flat smooth surface. A 15.8 mm+0.1mm
diameter, at least 6 cm long, or the longest
dimension of the cell, whichever is greater, Type
316 stainless steel bar is to be placed across the
center 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. /& # 5 E—A
SFHFDEH I . K —E4£7915.8 mm+ 0.1mm,
KEAIN T 6cm 316 AN R HE R A it b T8 L
5, ¥ B ~9.1 kg+0.1kg I M M61+2.5 cm )
o JEE T T A i

The test sample is to be impacted with its N
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 center of the test sample. Each sample is to

be subjected to only a single impact. /45 & o FAE
ats NI 5P B SR VAT T SRR R O
(I E%15.8 mm+0.1mm= i L H N FHTFEEH.
ANRE R AR — Ik

Test Procedure — Crush (applicable to prismatic, Pouch cell/£4R H s P
pouch, coin/button cells and cylindrical cells not
more than 18 mm in diameter). /#JE G&F T4
To~ SRR, B /4l HE R B AN 18mm g [5]
FETE HLES)

A cell or component cell is to be crushed between P
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. /¥ #f
At B PRSI T s, 50 BRIl iR, 78
AN R B R RZ y1.5emls. B R
17, BEIHICLF =Ml —

(a) The applied force reaches 13 kN+0.78 kN; p
17 N 73355 13 KN+0.78 kN

(b) The voltage of the cell drops by at least 100 N
mV, /A LR R B 5520 100mV
(c) The cell is deformed by 50% or more of its N
original thickness. /H1ith A8 1k JR 4f JE FE 111 50% LA
+o

1/F., Building B, Zhuoke Science Park, No.190,Chongging Road, Fuyong Street, Bao'an District, Shenzhen, Guangdong, Chir
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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. /B FE T SRR L N M B 5 () — it R . 4141
AR T TR RS N P SBR[ A T R A5
1 32 L 1) e s

Each test cell or component cell is to be subjected
to one crush only. The test sample shall be
observed 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./
FEAMFES A AR, JEH R — k. i
s 435 TR o ot 7 i B L6 /N

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. /&5 2 2
Ko NIRRT LKL 2 JF6A /N, SRR EEA
it 170°C, I HIE M JGHE KRR A .

No disassembly and no fire.
1o, TLE KR KA.
The data see table 2.

1 IRH G WK 2.

38.3.4.7

Test T.7: Overcharge/id7c i

The charge current shall be twice the
manufacturer's recommended maximum
continuous charge current. Tests are to be
conducted at ambient temperature. The duration of
the test shall be 24 hours. The minimum voltage of
the test shall be as follows: /7E =R T, BL24% ]
T8 P ELRR 1) B R AR 2 78 L IR R it 7R v, 0
(] 24/ o P S AR

(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. /I
SRS P BRI 8 L AN 18V, AR B )
78 HL HL s V7 A ) 3 e PR ) e K 7 L P S ) 9 A B
22V I BN .

The voltage of the test is

8.7V,and the current is 2.4A.

[ IKHE N 8.7V, LA
2.4A.

(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. /40 SR il i B AR 70 B U B 18V, A
D PR B /0N 7 P P s N7 127 A2 1) 32 7 PR ) B R 7 P
HUERIL.265%.

There is no disassembly and no fire during the test
and within seven days after the test. /£l $1 ATl

WIERUE 7 RN, FEME AR KR .

No disassembly and no fire.
1T fi#, T KR KL

The data see table 3.

[ E s W 3.

38.3.4.8

Test T.8: Forced discharge/5& %
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Each cell shall be forced discharged at ambient
temperature by connecting it in series with a 12V
D.C. power supply at an initial current equal to the
maximum discharge current specified by the
manufacturer. //EZIR T, RN HEEERAE L2V
B HRIE B AT R AR, Ik B R RS A
O PRI A 1 32 R B PR RSP, AR

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). /4§ 52 i FL LR
ER IDCAE DU 1 RS PR3 DR /N R T 28 1 47 R 3R

5, BEAS FELES R DR A1) TR FEL PR 8] (/DN IRF) 9 3 25 B DA
WIGE IR (% 5E)

There is no disassembly and no fire during the test
and within seven days after the test./#£ |32 - A1l

WIEE 7 KW, BRI AR KR KL

No disassembly and no fire.
1TCo T KIR KA
The data see table 4.

| B W3 4
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Table 1: T.1~T.5/3K 1. Wk T.1~3X 7.5
Test
5 :Exter
. Al . . nal
Mass ey SirT]TLﬁzi(l)ﬁ/AIt?ﬁl:ffl. Test 2: Thermal test/ Test 3: Vibration/ Test 4 : Shock/ Short
sam | PYOT | o g W6 2: R e 3: Rz e 4: whify ;ggl
=] )X PR i WO
ple Test | tOtest L&I"gﬂiﬁ
No. i .
pe | @t | O B4
HH B0 HE,

gy | BT
5 Ik Mass Change Mass Change Mass Change Mass Change Temp.

; SESJ(;@: ratio ML/ | loss(%) Jit | ratio HiJE | loss(%) Jit | ratio HiE | loss(%) Jit | ratio L& | (°C)EE
Tlogy | PR | EEROE) | L6 | EERO) | HO6) | ESRG) | HO) | (O)
B1# | 18.668 | 4.312 0.016 99.258 0.021 99.930 0.016 99.930 0.032 99.906 57.7

B2# | 18.625| 4.305 0.016 99.884 0.016 99.884 0.038 99.953 0.021 99.930 56.2

B3# |18.577 | 4.302 0.011 99.954 0.032 99.907 0.016 99.907 0.032 99.953 57.4

B4# |18.599 | 4.319 0.016 99.560 0.022 99.884 0.022 99.907 0.027 99.930 56.5

B5# |18.650 | 4.308 0.011 99.536 0.021 99.930 0.021 99.883 0.016 99.930 56.8

B6# | 18.642 | 4.303 0.011 99.698 0.032 99.930 56.5

B7# |18.598 | 4.310 0.016 99.652 : . 99.907 57.2

B8# |18.624 | 4.303 0.011 99.582 0.016 99.930 0.038 99.953 0.016 99.930 56.8

B9# |18.620 | 4.310 0.011 99.443 0.032 99.953 0.016 99.907 0.038 99.907 58.0

B10# | 18.588 | 4.300 0.016 99.767 0.016 99.953 0.016 99.907 0.027 99.907 57.4

Table 2: Crush or impact/ % 2: HfEsR#E
Sample No.
N - Cli# Cl12# C19# C20#
FEf g5
Test 6:
Crush or | OCV prior to test
impact / V) 3.672 3.685 3.713 3.706 3.677 3.680 3.675 3.687 3.706 3.682
e 6 5 WA R
R e o
Temp. (°C)
. 85.6 89.3 86.3 88.2 87.8 86.2 87.5 90.2 88.3 87.8
Tt 2
Table 3: Overcharge /% 3: d7HE
Sample No. B21# B22# B23# B24# B25# B26# B27# B28#
Test 7: ﬁiﬁ:éﬁ%
Overcharge/
Wi 7 1% | OCV prior to test
H W) 4.302 4.318 4.305 4.319 4.300 4.318 4.308 4.308
TR R
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Table 4: Force discharge / 3 4: 3RHIHE

Sample No.
T 5
OCYV prior to test

Test 8: ] 3.125 3.137 3.120 3.155 3.122 3.106 3.112 3.131 3.123 3.125
Forced R0 HT R
discharge/
RIS 8 TR Sample No.
i GEl T 5
OCYV prior to test
(V) 3.115 3.121 3.136 3.130 3.128 3.127 3.135 3.120 3.113 3.128
TS0 H L

C29# C30# C31# C32# C33# C34+# C35# C36# C37# C38#

C39# C40# C41# C42# C43# Ca4# C45# C46# C47# C48#
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Photos

|
Fig.1 Front view of Battery

Fig. 2 Back view of Battery

===END OF TEST REPORT===
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