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Product Namc | Li-ion Battery Clicnt Ningbo Yiyang New Encrgy Tcchnology Co., Ltd.
N A RAAREY WM B e " 4. ) —
Model/Type | 1800mAh, 13.32Wh | Client Address Ni"n'gt;o bR Chp e angshan own inziou Istrict,
ﬁéllﬁl&g ﬁ Ah 4 Nk ST DY el 7 S el yaa (DA
Samnlo B 16, il 25 il &R VW BRI B A A ]
Qua|11 tity 16 batteries, 25 cells Manufacturer Ningbo Yiyang New Energy Technology Co., Ltd.
K S AFF A8 1 Ll WILAE 1 DT ER AN X 28 e DV X AP R 2 5
Sa:nn lo é\ourcc Submitted by Manufacturer No. 2, Hua Dun Road, Jiangshan Town Yinzhou District ,
P Manufacturcr Addrcss Ningbo P. R. China
UREE 3 oo - P ls H s 3 b Y =
it E I AT IR A
Rececipt Samplc | 2018.09.06 - . . i
Datc Factory Ningbo Yiyang New Encrgy Tcchnology Co., Ltd.
i . . WY |2 ey BN X (] 4l VX 4B [E B =]
RIn | RITRS iy, | SHCERITARZLEF U TLRIBRE 2 5
. . No. 2, Hua Dun Road, Jiangshan Town Yinzhou District,
Testing Kind Entrusted Test Factory Address Ningbo P. R. China
s M - I
: HUGIF ) (Start Date) : 2018.09.12 S50 E] (Complete Date) : 2018.09.27
Tcsting Datc
REEER I W% (Temperature):  (21.4~24.5) C; /% (Humidity):  (43~65) %eR.H.;
Testing Jg—y .
Environment KRSJEJs(Atmospheric Pressure): 101kPa
P ‘/& Y
%‘?Z*'“ﬁ@/ UN38.3, Rev.6 (T RaRSemisMival i i— kB0 RERETAT) 5365 38.3 1 (4RI il
FUERTE 1AL Z
Testing j:Ll’fE‘ I .ﬂ»‘ . N ey
Standard Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and Criteria",
Method Sixth revised edition, Part TIT, 38.3"Lithium metal and lithium ion batteries"(UN 38.3).
A UN 38.3 (R T el BEisim i T — R I AFRfE M) 55 277 383 71 (S m i sib Al
IO T | AP eI o APEIBALAS T R AR RIRK . BRI, RSN, vt E. A
P e A Rt F 7 e BRey, R TTAT B IEAT T 4 L BRE DL AR TR R
Testing According to UN 38.3, battcrics arc subjccted to Altitude simulation, Thermal test, Vibration, Shock,
Description External short circuit and the Overcharge test, its component cells are subjected to impact and Forced

dischargc tcst.

N2y

T4 ER Qualified

Verdict
Wl I% 7
o (TN~ 1 (D : 2018.10.1
Tested by N F4A (Date) : 2018.10.18
% % 7é
Date) : 2018.10.19
Checked by H 31 (Date)
ar
2_ Vo (8 (Date) : 2018.10.19
2
e FEF Guo Jianyw: Ji{E 7 57 A Quality Manager
Approved by

F= Wang Ying: R 17t N Technical Manager

{54k He Penglin: Hl| 4T Vice Director

I FIZE P RINEH, NRRABRARKIIT, “FRRAGH, “—FRAHHIE.

Notes: In verdict column ,“P” mcans pass, “N” mcans no application, “F” mcans fail, “—"mcans no Verdict.
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FE IR K2 B8 General product information

FE i 2578 (Sample Type):

ROTAR 2
Rechargeable or not Yes
O Lty Hig — :Ele;trgg}i\emist —
Cell Use 24
System
Hig T T B
. 18650-2S1P
Use Electrical Products | Battery Model
SN . MY P i s s
AR 2% 13 l?leztfjc;leiiéstry AR
il Composing Mode | 251P System LiCoO:
Batter s A e . e A S
Yo | BB | s s R A
Cell Ningbo Yiyang New Energy Technology Co., Ltd.
W5 B R 75
18650 S 1800mAh
Ccll Model Cecll Capacity !
FEmn 24
AR EE I T E AT EEE
AR 74V DTHE 1800mAL | DCREE 13.39Wh
Nominal Voltage Rated Capacity Rated Energy
75 FEL KR 1) P B RIE 4870 L R J5 o L
Max. Charging 8.4V Max. Charging 1800mA | o 900mA
Charging Current
Voltage Current
R L T N TR LU FEMLAR L
Discharge Cut-off 5.6V Max. Discharging 1800mA Chargc Cut-off 36mA
Voltage Current Current
R E « ¥ 5 BT Test items, sample and Order
184 5 Test No. AT H Test ltems Ff b4 - Samplc No. £514 Verdict
T1 =P B Altitude simulation Al~A4, Bl1~B4 P
T2 IR RS Thermal test Al~A4, B1~B4 P
T3 #k2)) Vibration Al1~A4, Bl1~B4 P
T4 it Shock A1~A4, BI1-B4 P
T5 41T B% External short circuit Al1~A4, B1~B4 P
Té6 # di/HF & Tmpact / Crush C1~C5 P
T7 I K 78 W Overcharge A5~A8, B5~B8 P
T8 5 il L Forced discharge D1~-D10, EI~E10 P
RERITRALTE: A1~A8 N | KOG A FTEHRTS : B1-B8 Jy 50 (RIGI G AT AR : C1~C5 v 1 (JEFH S0°%6 FER
E: DI-DI0: 1 RIEMESAORIRE: EI~E10: 50 RPEHEAHCBARTS . Hp: A1~A8. BI~B8 MHiildl, C1~C5.
DI~D10. EI~E10 My e,
Pretrcatment of the samples: A1~AS8 in [irst cycle in fully charged states; B1~B8: in aller 50 cycles ending in [ully charged
states;C1~C5: in first cycle at 50% of the design rated capacity; D1~D10: in first cycle in fully discharged states; E1~E10: in
after 50 cycles in fully discharged states.
NOTES: A1-A8, B1~B8 are Battery packs C1~C5 , D1~D10, E1~E10 are component cells.
A TEA g
L | - [ 1] ~[m] ~[m] ~[715] > | $%End |
-~
7|~
~ [ ZikEnd
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UN 38.3 WA A FIE XS R Test method and data

Wt B B 2 1 it 2 )5 A Mass of ccll or battery (M) R4 2 BR{E Mass loss limit
M<lg 0.5%
1 g<M<75g 0.2%
M>75g 0.1%
38.3.4.1 36 T.1: = E#= 4 Test T.1: Altitude simulation P
3834.1.1 H I

A RERIAEREFIT TR,

38.3.4.1.2 W3 FH)7

U WA LA N /ST BACT 11,6 TIIRMEIREE (20%£5) CTA/MED 6 /M,

38.34.1.3 % K

MRLER . LHA. LR LUERAMLRE K, FHENERRIE B IBHIT R RTT R BHAN T
HACHA T X — R G0 K HT 90% - BB AIBRIBA T £ X — 20K, AR BIHLRAET T 58 4 Bk
SHPRI BB NA . AR H A RANE T T 58 4T85 B IR A B 100 r vl A B i A

38.3.4.1.1 Purpose

This test simulates air transport under low-pressure conditions.

38.3.4.1.2 Test procedure

Test cells and baltteries shall be stored at a pressure of 11.6 kPa or less for at least six hours at ambient
temperature (20+5)°C.

38.3.4.1.3 Requirement

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 afier 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.

fj R 56 AT Before test RIS After test Fanm | R TR s g
Siﬁl;;le 2 | BEV) | MZ(e | EV) | Massloss | Voltage loss e :/Serdlcj; -

No. Mass Vollage Mass Vollage (%) (%)

Al 91.104 8.376 91.100 8.367 0.004 0.107 P

A2 91.007 8.378 91.002 8.369 0.005 0.107 P

A3 91.074 8.374 91.070 8.364 0.004 0.119 P

A4 91.155 8.373 91.151 8.364 0.004 0.107 P

Bl 91.180 8.374 91.176 8.365 0.004 0.107 P

B2 90.945 8.372 90.941 8.367 0.004 0.060 P

B3 91.382 8.375 91.378 8.367 0.004 0.096 P

B4 91.084 8.379 91.080 8.371 0.004 0.095 P
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UN 38.3 WA A FIE XS R Test method and data

38.3.4.2 {46 T.2: /LK% Test T.2: Thermal test \ P

383421 H 1

A TRGR ity WL VAT B WL Tt A (13 o S /T P T LR s e ) R S T i 1 i PR A AR AT 149

38.3.4.2.2 W\GFET

I LA YRR S AR IR 5T (724£2) CT A ED 6 /M, EBAKRIERE ST (40£2)C

TABED 6 /N o w9 IR USSR 2 [l (K R T[] B 2 30 23 o BB F2 /P EEHEAT, FE5EK 10 K,

FEATR AT R Ge R AT A AR R R (20250 C FATA 24 /NN X T RBS A OR il A, B TE TR

S Gl S B IR ) 22 /D B2 Ay 12 /IR

38.3.4.23 2 R

WMRLBIE LHE (LRI, EERAGR K, I A B0 VBB b H A W R B B R AN

F?‘ﬂﬁk— U R 90% . BRI AT I AH RN PTG IX — oK. AR E A ERAEA | w2 AR
AR VBRI

38.3.4.2.1 Purpose

This tcst asscsscs ccell and battery scal integrity and intcrnal clectrical conncctions. The test is conducted using

rapid and extreme temperature changes.

38.3.4.2.2 Test procedure

Test cells and batteries are to be stored for at least six hours at a test temperature equal to (75 + 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 cells and

batteries are to be stored for 24 hours at ambient temperature (20 £ 5) °C. For large cells and batteries the

duration ol exposure 1o the test temperature exiremes should be at least 12 hours.

38.3.4.2.3 Requirement

Cells and batieries 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.

“;p’g': 148 7 Beforce test 1048 f5 After test FEom | R iR W,
Si?ngle i (g) HE(V) FaE(g) B IE(V) | Mass loss | Voltage loss e i ;'1111:; =

No. Mass Voltage Mass Voltage (%) (%)

Al 91.100 8.367 91.092 8.290 0.009 0.920 P

A2 91.002 8.369 90.995 8.292 0.008 0.920 P

A3 91.070 8.364 91.063 8.289 0.008 0.897 P

A4 91.151 8.364 91.143 8.292 0.009 0.861 P

Bl 91.176 8.365 91.169 8.289 0.008 0.909 P

B2 90.941 8.367 90.933 8.289 0.009 0.932 P

B3 91.378 8.367 91.370 8.292 0.009 0.896 P

B4 91.080 8.371 91.073 8.296 0.008 0.896 P
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UN 38.3 WA A FIE XS R Test method and data

38.3.4.3 X% T.3: # 3h Tost T.3: Vibration \ P

383431 H 1

A L s fnad FE R 4R 3

38.3.4.3.2 UFET

A BT R B T IR &, (AR RER IR, TR ] SEHL IR IR . IRBIN L k2R,
PAAE T M SEAN 200 b2z (8], BRRIE] 7 Mgk, #5015 200k X -Ieahid FEAN = A AR A 10
LR TTARYRE AT IEE AR 12 R IO 3NN e ANRA) T e 2R i HE

TEXP RS, AT SR EAN AL 12 TILRY MR A CraFn N A |, Faxt 12 TI0 R ERE)
BZE CRBEILAD HArANA .

X EIBAVNRYEE A . N 7 FRZETTAG, IREF g I NDIDEEE, BRI LS 18 Fi2%. AN IRIE TR ¢
FE 0.8 2K CRURRE 1.6 22K) , IR B B s NAMEFLIL B 8g, (BARLZYHy 50 F2Z) o Kiime KAME
R FETE 8g, HL AT INS] 200 #2% .

383433 & K

U RIS T AAYS Jr EE R . GHE T MR GBI, BN L B L A B =
H 27 A R S o BRMR A) F WEA N T A BATIX BB RT ILED 90% « 1AL it 21 ED 15
FATRELR . B IR B SRANE )| T 58 AR R A 50 e AL B T AL

38.3.4.3.1 Purpose

This test simulates vibration during transport.

38.3.4.3.2 Test procedure

Cells and batteries are firmly secured to the platform of the vibration machine without distorting the cells in such
a manner as to faithfully transmit the vibration. The vibration shall be a sinusoidal waveform with a logarithmic
sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 minutes. This cycle shall be repeated 12 times
for a total of 3 hours for each of three mutually perpendicular mounting positions of the cell. One of the
dircctions of vibration must be perpendicular to the terminal face.

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

For cells and small batteries: from 7 Hz a peak acceleration of 1 g, is maintained until 18 Hz is reached. The
amplitudc is then maintained at 0.8 mm (16 mm total cxcursion) and thc frequency incrcascd until a pcak
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.

38.3.4.3.3 Requirement

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.

= :’;’n 56 BT Before test I After test FEn | R i RAAER
Siﬁfle Fi&(g) | BJNV) | WE(g) | BJK(V) | Massloss | Voltage loss rE \N/:elr(lii?[” B

NOI? Mass Voltage Mass Voltage (%) (%)

Al 91.092 8.290 91.092 8.285 0.000 0.060 P

A2 90.995 8.292 90.995 8.290 0.000 0.024 P

A3 91.063 8.289 91.062 8.287 0.001 0.024 P

A4 91.143 8.292 91.143 8.289 0.000 0.036 P

Bl 91.169 8.289 91.168 8.287 0.001 0.024 P

B2 90.933 8.289 90.933 8.286 0.000 0.036 P

B3 91.370 8.292 91.369 8.289 0.001 0.036 P

B4 91.073 8.296 91.073 8.293 0.000 0.036 P
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UN 38.3 WA A FIE XS R Test method and data

38.3.4.4 AUk T4: ¥ & T.4: Shock \ P

383441 H i

A LR BB ks i 1 T TT g R AR T o

38.3.4.42 WNKFET

Lyt A [y 2] IR AR S ZR K TH A B 25 B b, SRR E RIS LR AL (P AT 2 45 . RN 1 LI 37
R 150g, FIRKARFSLN ) 6 ZAPI B2 Mdi . FAh, KBTS 32 ik KIS 50g, F0
Bk FEESRI ) 11 Z R IESR S vt . R A2 R AR % M2 Y R &0 22 2 A IF) B ORI AR I ) 21 TR 9%
BT

Fhite ] B M&RE bRk 11
MBI | 150g BAEN (8) = [FReomlnhg s
AL it 50, SR (8) = |SthAgEL 1ms

F: REUA TR

AN BB AL AE = AT 2 B R B ith BRER AL T2 Jy DI T A Z =k L, BB R T T4 % =0

o, BIEEZ 18 Kitdr.

383443 & K

WRITCER . GHE U ORIk, JCBERATTGE K, JF BAE M b BB 2H A8 5 [ H i B R A N+

Fa#TX IR ER 90% . ARG &I ZR. ATOCHE I ESRAE M T 58 AR

AR VLA A .

38.3.4.4.1 Purpose

This test simulates possible impacts during transport.

38.3.4.4.2 Test procedure

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

Each battcry shall be subjccted to a half-sinc shock of peak acccleration depending on the mass of the battery. The
pulsc duration shall b¢ 6 milliscconds for small batterics and 11 milliscconds for large batterics. The formulas
below arc provided to calculate the appropriatc minimum pcak accclerations.

38.3.4.4.3 Requircment

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.

RET R BT Before test T After test e — e
40 PTESH | BT s BT A
S;i‘l“Jn;]e i (g) HEV) Jhi i (g) HE(V) | Mass loss | Voltage loss FE \A/Le 1|‘_('11'<;Jt Eals

No. Mass Voltage Mass Voltage (%) (%)

Al 91.092 8.285 91.092 8.284 0.000 0.012 P

A2 90.995 8.290 90.995 8.288 0.000 0.024 P

A3 91.062 8.287 91.062 8.286 0.000 0.012 P

A4 91.143 8.289 91.141 8.287 0.002 0.024 P

Bl 91.168 8.287 91.168 8.286 0.000 0.012 P

B2 90.933 8.286 90.933 8.285 0.000 0.012 p

B3 91.369 8.289 91.368 8.288 0.001 0.012 P

B4 91.073 8.293 91.073 8.292 0.000 0.012 P
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UN 38.3 WA A FIE XS R Test method and data

38.3.4.5 46 T.5: ALifJEEX T.5: External short circuit ‘ P

383451 H 1

AR UYL AT BT A %

A 106 i b B vt 2H 22 — BT A AR T, A AN R EAR B 5 574°C o DIFAR TR B e it B i 2
MRANFIE L TFEAT P FIC S AR TS, AN ED LR LR AR 2 /00 6h, RELIBFN Dkl
F2ZE /b 12h. ARG IVEER IR LAAE 5724 C TR G INET PN T 0.1 MREB 1 F it 4 AT

X ER ERLA AL A AN SRR R I B 57 24T IE SRR ZE D 1 /NN, ST RTURA, R N EE
FILTMER -, FEICTZME.

38.3.453 T K

MERANTER A 170°C, FF HAERIGLIFR | ARG 7 6 /N W BRI, e, oK, EIBATE b
HBPFTE AR LR,

38.3.4.5.1 Purpose

This tcst simulates an cxternal short circuit.

38.3.4.5.2 Test procedure

The cell or battery to be tested shall be shall be heated for a period of time necessary to reach a homogeneous
stabilized temperature of 57 £ 4 °C, measured on the external case. This period of time depends on the size and
design of the cell or battery and should be assessed and documented. If this assessment is not feasible, the
exposure time shall be at least 6 hours for small cells and small batteries, and 12 hours for large cells and large
batteries. Then the cell or battery at 57 = 4 °C shall be subjected to one short circuit condition with a total
external resistance ol less than 0.1 ohm.

This short circuit condition is continued for at least one hour after the cell or battery external case temperature
has returned 10 57 = 4 °C, or in the case of the large baiteries, has decreased by half of the maximum temperature
increase observed during the test and remains below that value.

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

38.3.4.5.3 Requirement

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 within six hours of this test.

FEah S 5 RERE (C) Jsg: BEFGER
Samplc No. Maximum Temperature Verdict
Al 57.6 P
A2 58.0 P
A3 58.2 P
A4 57.9 P
Bl 58.4 P
B2 58.6 P
B3 58.0 P
B4 58.1 P
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UN 38.3 WA A FIE XS R Test method and data

38.3.4.6 X4 T.6A: Fd Test T.6 A: Impact \ 3

38.3.4.6.1 H 1

R Y 1 YA DS oy B s 205 1T RE I J3% A AR AR B (U R

38.3.4.62 MR P—iEd GEATEMAA/M 18 ZXHFIfEHR b

BURE L BTT T I A IR T £ AR 316 BURSEIIME R BURE RO, I AR 158 2K 101 Z
Ko REEFED 6 BK, BOLRRKmIORE, BU EZRKE. F 301 FIi+01 TIINEREM 61£2.5
K i Ak R T RN AR ST S Al AT 1) AN TLS IR PR R L XA B AR 77 S /N B 2 T AUE uUFE
DAyl 4 HAUE LU E T3] SV IR 5 KT SRR AR 90 I

AR BRSNS IR - R SRR W D R ELAR 15.8 =K £0.1 22K 5 1 3R i B9 2
FH. Gl REZ—0dEl.

38.3.4.6.4 % K

MBS FEREAREL 170°C, FHEARK LT | R 6 DN, LU, ik, Bl
HENIT G ARINE R

38.3.4.6.1 Purposc

Thesc tests simulatc mechanical abusc from an impact or crush that may rcsult in an intcrnal short circuit.
38.3.4.6.2 Test procedure — lmpact (applicable to cylindrical cells not less than 18 mm in diameter)

The sample cell or component cell is to be placed 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 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 10 be subjected to only a single impact.

38.3.4.6.4 Requirement

Cells and component cells meet this requirement il 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.

FE i EimfL CC) HE: BRETEER
Samplc No. Maximum Tcmpceraturc Verdict
Cl 93.3 P
C2 106.9 P
C3 106.0 P
C4 106.4 P
Cs 108.9 P
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UN 38.3 WA A FIE XS R Test method and data

38.3.4.6 il T.6 B: ##/ Test T.6 B: Crush \ N

383.4.6.1 H 1Y
R Y 1 YA DS oy B s 205 1T RE I J3% A AR AR B (U R
38.3.4.6.3 WUSTEF—35 K GARATHAE ., 8%, 00 T/A N it EA /1 18 KW FIALN i)
He R EARRY S E (), 18650 HIB M AT 18. 0 ZK) .
R it BT LA AT I Z 3. PR /8@, 55 i EOERE KL 1.5 FEXK
Bpo PREFFELEIT, HEIRIT =R -

(a)  HEMIAEILF] 13+0.78 T/

Bl )1 AL 32 RAKBMIETE /), HEWETEE SR 17 Jkm.

(b)  EME) LT FR 2 100 fR: gk

(¢) HIARTEAZIFEEZAT 50%k P L.
— RLEI KR, BT 100 IRBR L2, BRI 2 LR R REH 50%, RUTTARIR 7).
AL T B A 3 Rl il N AN e B8 ) — T . L1/ BF o T2 R B SE P IR AR AT s o TR TS R B A T
(K35 e e
T MAFEEBOTAE it R R RIS . AR R R EE 5 6 /NN o 348 BAE A 2 BT Ao FoA 1 ys: 1)
L E T
38.3.4.6.4 % Kk
RS FEREARELL 170°C, FFHALRK LR SR K G 6 W TERER . A, Toek, iAot
BRI T AE R .
38.3.4.6.1 Purpose
These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.
38.3.4.6.3 Test Procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18 mm in diameter)
NOTE: Diameter here refers to the design parameter (for example the diameter of 18 650 cells is 18.0 mm).
A cell or component cell is to be crushed between two flat surfaces. The crushing is to be gradual with a speed of
approximatcly 1.5 cm/s at the first point of contact. The crushing is to be continucd until the first of the three
options below is reached.
(a)The applicd force reaches 13 kN + 0.78 kN;

Example: The force shall be applied by a hydraulic ram with a 32 mm diameter piston until a pressure of 17

MPa is rcached on the hydraulic ram.
(b) Thc voltagc of the ccll drops by at lcast 100 mV; or
(¢)The cell is deformed by 50% or morc of its original thickness.
Oncc the maximum pressurc has been obtained, the voltage drops by 100 mV or more, or the ccll is deformed by
at lcast 50% of its original thickncss, the pressure shall be relcased.
A prismatic or pouch cell shall be crushed by applying the force to the widest side. A button/coin cell shall be
crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force shall be applied
perpendicular to the longitudinal axis.
Each test cell or component cell is to be subjected to one crush only. The test sample shall be observed 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.
38.3.4.6.4 Requirement
Cells and component cells meet this requirement if their external temperature does not exceed 170 °C and there is
no disassembly and no (ire during the test and within six hours afler this test.

FEoh g REEE (C) Jg: —EFTER
Samplc No. Maximum Temperature Verdict
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38.3.4.7 X4 T.7: jFSEFn W Test T.7: Overcharge ‘ P

3834.7.1 H 1

AR U PIAL TT 78 WA Ll A B A LR s T 7R L B A AR R 1 T R LT g

38.3.4.7.2 N ARIT

TR0 27T ] P A LN B R B 78 L L I P % o B IR i /N TR N2 T

(a) HER G LEARS 18 R, w48 (1R /N DR R B2 5 KT8 WD IR w5 B 22 (A&
PRI

(b) FHEFEWAIZ A ABERT 18 RIN, RIS A/ NIRRT AR Y 1.2 5.

B WVACIARSZRE TR A BB HI T ()0 24 /-

38.3.47.3 T K

JORE R ANTEGEAT AR ARG S 7 RN ERRIA, okl k, BIFTE AR

38.3.4.7.1 Purpose

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

38.3.4.7.2 Test procedure

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

(a) when the manulacturer'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.

(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.

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

38.3.4.7.3 Requirement

Rechargeable batterics mect this requircment if there is no disassembly and no fire within seven days of the test.

R s HITT: REFTAER
Sample No. Verdict
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UN 38.3 WA A FIE XS R Test method and data

38.3.4.8 46 T.8: oMili7H . Test T.8: Forced discharge ‘ P

38.3.4.81 H 1

AR LRGSR W VB B R L Wl A 52 sl T AR R

38.3.4.8.2 IWIBTET

REAN 0 ZE R BER L T 5 12 AR K AL L 58 BB MOCAE R Uy 9 S5 T 1 B T 45 o (K B R0 L LR [ 2% A F
TSR AL

Kt =5 R/INFR e AR B FRBE 7o S5 30 R AR TG, THEE (L 4 e BB R o o e A PR 10 St AR JC PR
JBCFELEAIRS ] C/NIND REEE T ILRE A 2 RR AR IRIG FEIL (%57 .

38.3.4.83 2 ok

J5 B B B 78 FE BRI AR IR R ARG 1T 7 RN, ok, RIFFE AR R,

38.3.4.8.1 Purpose

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

38.3.4.8.2 Test procedurc

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 cqual to the maximum discharge current specificd by the manufacturer.

The specified discharge current is to be obtained by connecting a resistive load of the appropriate size and rating in
scrics with the test cell. Each cell shall be forced discharged for a time interval (in hours) cqual to its rated capacity
divided by the initial test current (in ampere).

38.3.4.8.3 Requirement

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

Frand Jhe: REHGER Frand Jihe: —REFOTEXR
Samplc No. Verdict Sample No. Verdict
Dl P El P
D2 P E2 P
D3 P E3 P
D4 P E4 P
D5 P E5 P
D6 P E6 P
D7 P E7 P
D8 P L8 P
D9 P E9 P
D10 P E10 P
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FE B8 F Photos of the sample
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¥ 58 B Photos of the sample
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Test equipment list
. % S - S IRAL )
B % % w7 % 5 pegrns | 0
No Namc Type Equipment No. Calibration Datc D
LR RIS S
1 waltlints | DC-300-3 CIS1559-001 2019.04.18 v
. Vibration Platform
Y DR LS
5 {Sli‘ll(]jlll(ﬁ[j]‘;t?om‘l CL-50/KCL-2000 CIS1559-002 2019.04.18 v
T3 R B
3 Jitte@iiortﬁiszi/t?y BE-8102 CIS1737-034 2019.04.18 \
SRR S AN i i
BE-8104 1S1 - 2019.04.1
4. Low Pressure Chamber 810 C151559-007 019.04.18 v
L7t A e IR AL ot
- 559- .04.
5. Shock Testing Machine BE-8106 CIS1559-009 2019.04.18 \
PRiEIR AR R K AE
6. Rapid Temperature Test KWGD61 CIS1737-042 2019.04.18 \
Chamber
FEL L e TR M 4K
7. Battery Charge And PBTS 20V5A-GGS CIS1737-043 2019.04.18 \
Discharging Tester
PR TS AR MR A
8. Battery Charge And PBTS 20V5A-GGS CIS1737-044 2019.04.18 3
Discharging Tester
9. ﬁﬁéﬁiﬁor GL840 CIS1737-053 2019.04.18 v
10. iﬁ?ﬁgﬁor DL820 CIS1559-019 2019.04.18 \
11. zzgﬁﬁimeter 34461A CIS165M-031 2019.04.18 \/
=]
12. §;£111c Seale 1J224BC CIS1737-033 2019.04.18 \
2 I
5. ﬁ;kﬁaﬁiho ) 6X32A CIS1737-068 2019.04.18 y
%1 ‘ﬁ \»EII‘IIE "n
14. ﬁﬁt&anf?short 6X32A CIS1559-028 2019.04.18 \
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NOTES
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This test report is invalid without testing stamp.

ARG REA LI FRAEABEH > K

The test report shall not be reproduced except in full without the written
approval of the Laboratory.

At i R 45 R R0 260 A 2K

The test results presented in this report is only valid to the samples

tested.
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