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1. SAMPLIE DESCRIPTION -

Sample Nzuﬁ;ﬁ Li-ion I’aiyrmr Hauuy :_:-" Bauery i“’ype _' : ‘5(}%’{}68

Client ) . Yﬂkulnﬂ:ﬁ_} (/hm‘;gihou} L(: :ld

Yui\u Lnu gy ( ! [Mngﬁfhou) (m 1 Ad

’ cnm;;'“n.z'x o e : : Ltmsied Chﬁi‘i.,b B RSN
3.7V od Capagity. -1 ?FSO(}mAh Sy AN
_ Voliage |7 Ra"“dc””““" i P Yoltege' | SRl

Charge Maximum C‘ontmuum SR [ SR
Current 90mA Charge Cu mts : Q_QOmA Tmi Lhalgc {_urﬁant o ,:;_)(‘Imf‘}_ :

Lut-off Maximum if_)l,s_,gharge : : M{iﬁiwﬁx_igif '
“oltage 275V __Cuorrent - L "'eqilipn‘ik,i'i'{
- Cells Number 1PCS Cell Mmdel R :505033 CoL Rated C"!pamty : ISOOI‘nAh
Yoky i"nerw (/hang,fhou? R '

(‘O Lid, _ _ _

Client dite 20120805 . -Fini‘shc‘_d_d,am-' AR --201.2709—214.-,.

1800mA | i-.t}se“ e

Manuafacturer of cell

5 (Jhumtcal mmpfmun LICGO;a (aﬂ!‘bﬁﬂ\ Li(,uﬁrolyw- :

1, STANDARD e B ST R __

United Nations Recommendations OnThe Transpart Of Dangerous Goods, Manual Of Tests And Crileria.

HI, TESTITEM - o : Ll
i Altitude simatation

' -Laie:; :mi shmi uwwi
Thermal test R

Oy mh _
- ()w,rdmr;@e' Lo

Vibration PR |
. ' :'-lun;ed dl\chd%b N

Shock
IV, CONCLUSION . S IR : -
TTEM SAMPLE NUMBER | - -s*mNi:iARD '_ mmcmmx@m S
Alitude simulation |~ 7 .:': SRR R SR , .(PAS& L e e
Thermsal test Nb«N 4 RO L ' . _'_PA‘S&.:'.___. 3 :
Vibration ' C m(,‘; ot SRS EANIT PASS T
Shock - [ I’A‘:"i. '
External short cireuft | ::  o _ _.,UN:SS_'B ,. ¥ F‘ASS - .
Crush COOUNO-NI3 ] | . PASS ¢
Overcharge e N5-MB CS~C8 Ll R A .'..!’A!a%.

da LS B2

R R

Lade

i

H

S

_ Fored discharge w0 e b NIA (Nm dppil;' bie}
The submitiad battery and campmm:t cell were Lomphcd wnth ﬂle %tan,d fequ!remems of

Prepared by: gﬂ chn. fﬂa, {,mm by M/ 7’»@?‘ fm;pm'ng;i_ bys

-

Approval Date: Suplmnimr 24,2012 .
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MNotes:

NI~NB: Balteries at first cyele, in 'i’Li'EI}f charged :

N9~N13: Componentcells of rechargeable batteries, at first eyele at:50% of the design rated capacity; -

18 Batteries, after 50 eycles ending i ullj r;ha:rge_d _stét@s.
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V1. TEST ME IHGD
Tests 1.1 to 1.5 shall be conducted i in qequcmc on ﬂ?L same- cc]l o battcry igsts T 6 and i $ shdil':

be conductéd using not otherwise k%cd cclls oF b'suuwﬂ Lsi .7 mcn; be. conéucied u‘;ﬁi{.(_, S

und‘-nm;;ed batteries previously used ' it tests 1 1 m i 5 Jor pur p(}bes of: Eeslmg un cyc.ied balierzcb

{n order to quaniify the mass lm,s the ioiiowmg pr(su.dun, is pmwdcd
Mass Joss(4s) = (;‘;I;wﬁfg) S Myl 0()

Where My is the mass before the fest and M; is the mass aflu* the tu,i thn ;mss los:, deaq not '

: ;"\f,u,,d the values in Table blow, it shail be cons:dwcd m o mdf_»s iow; ;

Mass M ol cell ar baiic,ry . MaSb loss i!mn
M<lg b 0.8%
1&4M<i75£, T 0%
wa e 0%

1.1 Altitude sitation

Test cells and batierics shall be qtorgd m a p:cbsura ui Il 6 fx‘i’a or iuse 10: aE lms,i xix hm;:s at’

arnbient lemperature (20 £ 5 ‘”’C) '

Cells and batteries meet this chulmmml 1f there is 1o lz,akag,c, D0 vcntmg,, 10 dxsn&auuhly, no

rupture and no fire and if the open urw:i vnliaga‘ ﬂf f:ach test oell oF bdilery after iesting is aol. Icss: : _
ihan 90% of its voltage immedialely prior. 10 this pmcedure The reqwrcmcml ralatmg, to mitaw is il
© ot applicable to test cells and batteries at ﬁlily dtscharg@d stales. '

R2 0 Therial test :
Fest cells and batteries are 1o be stored for af 3ea¢t m imm at 3 mt, tempemtuﬁ, czqun‘i 10 T2 2 "’(; E
followed by slorage for at least six hours at a test tnm;acramu, equal to - 40 £2 90, T e maxunum'_'

fime interval betsveen lest temperature exiremes is 30. mmuics. 1 his pmced ure is 1o bc, rupeand untt]_

10 1otal cycles are camplete, after which all 1est ;:cih an{i hattf;ra{:fs are-fo be. stored for 24 hours at -

ambient femperature (20 4 5 °C). lor Lzrgﬂu vells. and bam.r:cs ﬂm duramm uf uxp{)sum 1(} thc écbl'
femperature exiremes should bc dt imm 1"’ hams

Cells and batteries moet this mqmrement tl thm: is no iea}\ag_,eﬁ ”ﬁﬁ vmtmg, ne d:e&smnb!y, m)_y_" '

ruptire and 1o fire and if the. apen circuit vnitagc 01’ eat]

tha 90% of its voliage ammedialely prior to this| procedure fhc reqmrem(.,m n,]atmg, tor vo}tayz 1<3_ S

not applicable to test cells and ‘batteri{,‘: a fuﬂv dlschargcd %ﬁicq

h ‘w*zl cell nr bam,ry aﬁcr tuim& is ncmt ie‘;s._ : v

oo s

%

-
o
L
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T3 Vibration

Cells dml batieries are firmly sm,ura,d 10 ﬁu, p]d[iorm uf tim v:bmmm mdchmc w:ﬂmut dmoﬂmg ‘Ihc S

waveform with a log&nthnm sweep hmwun 7 !Lc cmd 200 Hz and baci\ 10 ?' !l.»: lmvcrsed in. iS L

minules. This cycle shall be mpcalcd 12 ‘itm&s for a total of 3 hours for éacly of three mumdtiy

perpendicutar mounting -posmens Df_-ﬂ!(_.. (_:Ll] Onu of 1he dxrf:cuim:, of vibration must be

ﬁupcndmuim to the terminal face. R C BN
The logarithmic frequency swoep shatl dlfie,r far wfh and bduu,ms ’mih 8. QIOSS MASS ()F nol more .

- than 12 kg (cells and small batteries), ancf inr b&uenex with.a gl 0% mass of AOTE {han 12 kg (Lu ge
_,._.Z?sallcr;w}

Forcells and small batieries: from 7 H/ a pi.,a}c acceleration a:)f L g i8 mamidjm.d umll 18 Hz i :«.
reached. The amplitude. is then maintained al 0.8 mm (1 b mm mmi :,\wrsxon) and the fmquuwy ;

increased until 1 peak acceleration of 8 o ouzms {dppmmmmeiy ’»0 Hzy.

A peak acceleration of § g, is then mammsmd until the imquem,y is mwmwd i 200 Hz. _

For large baseries: from 7 Hzto ap\,ak zwcdc,ranml of 1 g, IS mamtamed until 18 Hz is mmhud ?he SR
amphitade is then maintained af 0.8 mm 1.6 T 101&1 excm“;mra) dlld ﬂm ﬁwequency mweas,cd mahi a L

peak acecleration of 2 gn oeeurs, {appmmmatdy 25 H;r} A peﬁk awpierahon of gn i than L

maiained until the {mqumcy 8 mcreach m 20(} Hz. o

Cells and batieries meet this ra,qmn,men! if 1hele IS no icak%c ne %ralm&,, 0o, dlsassembly n(:r'

ruplare and no fire during the test and afler the test and, ;f the open circuit volmg_e of each fest ecH or
battery direcily afier festing in ifs third pw;)mdlcular mmmlmg, posmcm is not less than 50% ci us--

voltage immediately prior to this procedure, The rcqmmmm rciatmg 10 mlwgve i’-} lml apphcahlc 10.' L

test cells and baiteries at fully dmcharged states.

T4 Bhock

Tesi cells and batteries siadil be secured to the 1@51111;;, mac,hme by means of a ng?ld meum which w;ﬂ. "

support all mounting surfaces of each test battery.. l:mh el o batiery shatl be subjecta,d i a

half-sine shock of peak acceleration of 150 g £ and pulse. dumtlon of 6 imlhqccondq Lach cell: or '

battery shall be subjected 1o iizru, shm,ks in:the pm:twe dxrt;cuon fntlewed by three: q}mckx in the_

negative direction of three mu;uaﬁy perpcndu,ular mmmt;ug:z posatmm oi thu ct.«li or bmtary mr a

1otal of 18 shocks.

However, large cells and large b<1lium bhdf] bx: :,ub;wled 103 halimne stmck of pcak acw]cmlmm A
of 58 g, and pulse duration of 11 m:lhs;comis. ba@h cell or baﬂu‘y is subjmad 10 three Shi)ch& in the '

posttive direction followed by three ‘bh{)(}kb in,the n%auve dueenon 0? cada af [hrec, mutualiy-' o

perpendicular mounding positions of the ca.H ior a mm] of 18 ShGCis"»




RERRT e :

Report 1D; W09103008321D~1  Page Sof 10

Pany Testing Internutions] Group

Cells and batieries meet this requirement if ﬂmrc s 10 ]mkage 1o venting, ne disasmmhiyﬂ' oo '
rapiure and no fire and if the open circuit voltage of umh test Lell ar b&ﬁcry ai\ier testing s not l%s T

than 0% “of its voltage immediately- prmr to this pmnujurc The. requu{,nmai re]atm;_, 10 v:}‘ha{je is -
not am)hc,a ble 1o tesl cells amd batteries a1’ fully d:sumi gga,d &[di(%.&

1.5 External short circuil . Sl : S o

The ecll or batiery 1o be (estesd shall be mm;mmtt,ue stabilized so 111‘11 s exteraml case wmpemmu.:. :

feaches 55 4 2 “Coand then the cell or. bati@ry shall be Sltbjﬁcicd 1o 4 short circuil condmon witha- .
- {otal external resistance of Jess than 0.1 ohm at Sﬁ &R0, Fhis short cm:uti ctmdmon is contmuu}- S
*ffo; at feast one hour after the cell or banery cxlemdl Lase mmpemmu, has :utumed 1o 58 2 "C

{ells and batteries meet this mqummcn: if their iext@mai lunpﬂt‘amra dugs m‘rt C}xChﬁd WO "C and '
there is no disassembly, no ruptmc «md no i‘ ire. r}ua mg:, ﬂn., test.and wnhm six hcnum rkﬂu' the 1@51 :

.o Impact / Crush

tmpact (applicable to cylindrical ceHs pr;.dter than .’Zt} mm in rjmmuui) T

The sample cell or component cellds o be p]aced ori a flal 'momh surf'xcu A 35, 8 i 0 imm
deammh at least 6 ¢m Icm;, of the iongust dnmns:on of thc, cdl w]mhcw,r 1% prcaler :'§*'fp' ’336-’.' ol

drop;)cd from a height of 61 & 2 ‘S o at iim miersectmn ni 1hc bar cm(i xamplc ;n LR wmroiled '
manner using a near frictionless, vertieal shdmg imck fﬁ‘ channei with' mmsmal clzag, on the: mlimg
mass, The vertical track or. uham‘ael uxcc! w gnu:dt thc fallmg, Mass: shali be m;emed 90 dcgreec {'mm

the horizontal supporting surface, o S - _
The test sample is fo be uﬂpdcu,d wrth its 1ongﬂudmal axis paraliel w the ﬂa‘i surfacc and SRS
perpendicular to the longitudinal axis of the 15. 8 mun & 0.1mm diameter curvcd surface I} mg, BETOSS - '

the contre of the iest wmpia Each sample is t0'be subjem:.d 10 on]y a ﬂmg,te 1mpact -

Crush (applicable to prismatic, pouch wm!biittcm wiis &nd cyhndrical celix nm more. ﬂnn 20 mm in

diameter) R A R e T

A cell or component eell 15 to be (,mshmi bclwm,n W0 ﬂat sur!aces 'Ihe t,mshmgﬂ is 1o bu g;adasal '

with a speed of approximately 1.5 cm/s at. ﬂie f’ir*si pmm of comau Th:, cruslnng is o be mnlumud'- : e
until the first of the three options below isrmc,hed L T e
(8) The applied force reaches 13 kNt 0,78 kN; ™ L L T e e T
(by  The voliage of the cell dtops by al least iE}D mV or.

) The eell is deformed by 50% of mur«, of 11‘; orsgaxm] thxckmbs, . : S
Once the maximum pressure bas been ob{amgd ihie yoltage dmps By 100 mV or more, ot the ce?i 1&"_ : S
deformed by at least 30% of 13 Qrtg,mai tlm:km,ss, Lhe prf:é,surc stnﬂ be re!easscl : ' ;
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A prismatic or pouch cell shall be crushed by applyihglhe farce.“i'o the widest side. A button/coin el o
shall be er uahui by applying the force on s f’im sur fau,b Iol Lylmdl ;ml wlis, the arush h}mu shall ) '

be amﬂmi perpendicular to the longitudinal: axm
Each test cell or component cell is 1o be submucd 1o one cmah only 'i‘he fest: mmpla simii bc
observed for a farther 6 h. The test shall be. wuduu,c,d usmgg lut m,I 5 or component w[ls thdt hwc,'
not previously been subjectad o other tests. T
Celis and component cells meet this uqusremwt if iimr exter nat tcmpumia:re dOB‘S not- t,\u,ud 17(3 '
20 and there is 1o dm;s:aunbiy and no f“ e durmﬂ thc test and wnlma six homs aﬂcr ﬁm. iu,t

. 54:'7 - Overchaige

current. The minfmum voltage of the tm,i shall bL as fﬁllows
{8) When the manufacturer’s rewmnmndc.d chdrgt, va‘;liagt x% nnt mor(, llmn 38\/ t}ie mmmmm

voil‘ig,-., of the test shall be 1!1L lesser of 1w0 times ﬁlf, mammtm chart.,t: V()]K’l{._.,ﬁ Of the baitcx Y m _

22V,

(B When the manufacturer’s ruommcnded tharge va]i&&,c 5 mnm ﬂmn ’iSV ihe mammmn vn!mg,e

of the test shall be 1.2 times the maximun charge vo!tag&,u s _
Tests wre 1o be conducted at ambmm lumpnmi ur‘,,, 1}16 dural;m QT Lhe test sha!i bc 24 honrs '

Rechargeable baiteries mecet this rcqmremmt ;f thm, i5 no d;sdssﬁ,mb}y md sm i' ru durm&, iin, icf.t '

and within seven days alter the lesl

T8 Foreed discharge

Fach cell shali be foreed discharged at ambmm mmpemtme by. cenmcimé, ti in snrm wsih 4 EQV

D.C. power supply at an iﬂltlcﬁ current L(]l!“if 10 the mammum dmchar,g,ﬁ, ct&rrent speuﬁud by the

manufaciurer.

The specified discharge current is to be obtained hy wnnemmg a ress:-twe Toad 01‘ 1hL appr@pmle:'
size and rating in series with the test cell. Bach cell shall be forced (quchm‘g,ed for a tiine mlcrval i

howrs) equal 1o s rated capacity d;v;dcd by the lmtaal fost current (m amperc}

tosl fmd within seven daya aﬁu ﬂm i:.st

The charge current shall be twice. the nmnuhctmm s recnmmmduj maxunum commuaus &hdry., :

TUEMINE L
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Vi, TEST PROCEDURE - )

T

; Marking“g o

- Pretreatment

NI-N4 o NeeNi3 | L NSNS

C5-C8

hd

Altitude simulation

h 4

Thormal test

R 4

E ¥

¥

Vibration

e _Q‘;us;_{ S FE Sl Overcharge |

External short circuit

h

"Anq}_}fsis :

VI, MAINTESTAPPARATUS. -~
SZSB-0T7 X regulated power supply
- 875B-198 Battery extrusion needling machine -
: Q?SB325‘il§c0lrtmac,ba!ancc a
. SZSB-090 Digital mulimeter ©

£ $78B-185 Thierimoclectiic pair -

$7ZSB-121 Recharpeable baltery test systeni
SZ5813-280 Vacuam chamber ' =
SZ5B-120 Temperature circulation chamber
SZ8B-128 Vibration test instrament B
SZ8B-082 Shock fes! instrument -
SZ5B-281 Battery ::mti—e};p!{)sioﬁ a::hahﬂm_r__ '
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X, DATA

1. -Ahitude simulation

Pre-test Afler test : Whuh(.r}&akdgb E

Mass foss | “Voltage '}

No, Mass Voltage Mass Vollage : N
5 3t viass e (%) 1 loss{%)

venting, d_i:é_assemb.i o
(8 (V) w o vipture, fire (Y/N).
N1 | 38295 | 417 | 38205 | 447 | 0000 | 000 | . N . -
N2 | 38208 4.7 38.209 [ 447 0000 | 000 1
N3 | 38384 | 447 | 38353 | 417 | 0003 | 0.00
N4 | 3m3e8 | 417 | 38368 | 417 | 0000 | 000
Cl | 38251 417 | 38251 | A7 | 0000 | 000
21 38217 417 | 38217 | 4171 0000 . .000 |
C3 | 38.364 417 38364 | - 447 | 0000 .| 000
¢4 | 38352 447 | 38352 | 447 | 0000 | 000

zlzizlzziz ]z

Thermal tesg

.t\)

o W.ht’:iher-'!_;eiﬂ@?ge, i |

Preest CAftertest i
venting, disassembly, |

No, | Mass Viltage Ma:ﬁ | Volage,

(2) (V) R ) rupture, fire (WN) | I
NI | 38.205 4.47 38285 | 4412 | 0026 |- 120 | o N oot
N2 | 38.209 4.17 38.196 | - 4.12 0,034 -] 120 | SRR
N3 | 38.353 417 | 38342 | 413 ] 0029 | 096
N4 | 38.368 4.17 38368 | 412 | 0026 | 120
¢l | 38.251 447 | 38242 | 413 . 0024 | 096
¢2 | 38217 447 38.206. | 413 .| 0020 | 096
C3 | 38.364 417 | 38352 | 442 | 0031 | 120 |
C4 | 38352 417 38.342 | 4.2 0.026 | 120 |

Mass Toss Noltage -
S| s

(R e

zlzlzziz
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3.

Vibration

i?ag?e?a;.‘i{)_" =

No. :

Pro-tost

After test

Mssa Voliage
() vy

Mass _:V‘(_)liagc N

) vy

._Mziss loss :
o)

Aag
toss (%)

- Whether lea‘i_{‘agc; e

-vem:in_g,_ 'di_s_as:smi'rbfyy -

NI

_ 38285 | 412

38.286 |~ 412"

o000

000

ruptare, fire (YN} ]

-N

N2

38.196 4.2

38196 | 412

0.000 -

0.00

N3

39.342 413

38341 | 412

0,003

024

Nd | 38.358

4.12

38.358 4.12

0000

0,00

i

38.242 4.13

38.242 412

0.000

0.24

<2

38.206 4.13

38205 | 413 -

- 0.003

0,00

sy

{4

Aok

38.352 | 4.2

38,352

417

0000

oo

38.342 412

36342 |

412

060

P z zizlzlz z

Shock

10.000-

Pre-test

Aftertest -

No.

Muss Voltage

() (V)

Mass. | Voltage

@ .m

Mas‘s ;l'éss
ey

Yoltage
oss (%)

”:"Whgz'_{_hi;f ]aakdg,e, ; o

venting, disassembly,

38.285 4.12

38,285 412

“0000 .1

0,00

: :.'rﬁplurgi,' fire (YJN) N

N

N2

38.196 4.12

38.196 412

0.000 -

“O.DO -

N

38.341 412

38.341 442

0,000

38,358 412

38.357 412

0003

-~ 0.00

-l

38.242 412

38242 | 412

6.000

0.00

<2

38,205 4,13

38205 | 442

0:000

o024 |

<3

38352 | 412

38351 | A2

0003

0.00

C4

38.342 4.42

jzizlziziziz|Z )

38342 |

.4'_};2 o

0000

000 -
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3. Exiemal short circuit

~ No. | Peak temperatore (CC) | - Whether disassembly, upture, fire (Y/N)
o e
N3 58
N4 57
- =
9] 56
3 - 58
4 | 55

zlz zlz|zlziz

6. Crush

No. Peak temperature ('C) | Whéther disassembly, fire (Y/N)
NIO R S B T
N1 1 R
N2 26
Ni3 25

A irAra)

“7. Overcharge

No. 0 Whether disassembly, fire (Y/NY
NS N '
o _ _

N7
N§
C5
6
7

s

lziz|zizizZ|Z

§  Foreed discharge
N/A (Not applicable)




