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TEST REPORT

NAME OF SAMPLE: Lithium Manganese Dioxide Battery
i CEZYS PR FLh

CLIENT: Titanium Innovations
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CLASSIFICATION OF TEST: Commission Test
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Name of samples: Lithium Manganese Dioxide

Batter Trade mark:

Fﬁ:%yff' ST R fEdr: TITANIUM INNOVATIONS
N . L

Type/Model: Sample status:

S Hk:CROV 9,0V 1200mAh

FEARES: -

Manufacturer: Titanium Innovations

A AL -

Commissioned by: Titanium Innovations

RACHANL: -

Manufacturer address: 50 School House Road Unit
2, Old Saybrook CT 06475, USA

Az Bl -

Commissioner address: 50 School House
Road Unit 2, Old Saybrook CT 06475, USA

ZALH AL -

Quantity of sample: 13 batteries, 20 cells
FEmAE: 134N Hh, 20 MHE

Sample identification:
FEMARRT 5 b1#~ b13#, c1#~c20#

Means of receiving:Submitted by Commissioner

BRI BIRRALIERE

Classification of test: Commission Test

AR ZE Tt

Receiving date:
BREHE: 2018-10-25

Completing date:
SEH: 2018-11-30

Tested according to:
MakRiE: IEC 60086-4:2014

Test item:10 items
MRTTH: 10 I

Test conclusion:
N 25 1

The Lithium Manganese Dioxide Batterys submitted by Titanium Innovations are tested
according to IEC 60086-4:2014 Safety of lithium batteries.
tH Titanium Innovations 154G L EL FEt, K% IEC 60086-4:2014 EATAL M -

Tested items: Altitude, Thermal cycling, Vibration, Shock, External short-circuit, Crush, Forced
discharge, Abnormal charging, Free fall, Thermal abuse.

WRIGIUH . ARE REE . R3S phili AMERLEK
. b,

The results of the tested items comply wi

TG RAT G AR R ER o

Frik. smlBolR. SR EHE. Bl

aguirements of the standard.

Kﬂy:ElﬁH20181130

Tested by:
oRilE

Approved by:
LAk

Reviewed by:
A%

) PpE T e ke
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Description and illustration of the sample:
T i U ) SR

The sample’s status is good

FE AR I LT

Description of the sampling procedure:

HURERE P 1)

Description of the deviation from the standard, if any:
DA ZE AT B FR v TR 5 B

Remarks:

ik

Throughout this report a comma is used as the decimal separator.

AA i BLE S5 RN U
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Photos of Samples and Labels/# & 8 F K FriH

Lithium Manganese Dioxide Battery / 445 Bith
(CR9V 9,0V 1200mAh)
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Photos of Samples and Labels/# & 8 F K FriH

Cell / Hits
(CF502540 3,0V 1200mAh)
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IEC 60086-4:2014

cl
B

Requirement — Test Result

WRER WL R

Verdict
A e

Testing and requirements/JliAFIE K

P

6.4

Intended use/#g5E A&

P

6.4.1

Altitude// L

Test cells and batteries shall be stored at a pressure of 11,6 kPa or less for at
least 6 h at ambient temperature./ ¥ B8 A1 AR IR E 820+5°C, KASESIAA
KT 11.6kpaft#5 A A D> T84/t

The samples b1#~b8#:

no leakage, no venting, no short-
There shall be no leakage, no venting, no|circuit, no rupture, no explosion
short-circuit, no rupture, no explosion and no |and no fire.

fire during this test./ iR%6 kLSS TEMER . | /40750 D1#~DBRIITHE -

TAER . . TR RTE KIS, | MR, oS R, TR
PLA TG K

The data see table1/£#5 1.3 1

6.4.2

Thermal cycling/ & E TG

Test cells and batteries shall be stored for at least 6 h at a test temperature of
72 °C, followed by storage for at least 6 h at a test temperature of —40 °C. The
maximum time for transfer to each temperature shall be 30 min. Each test cell
and battery shall undergo this procedure 10 times. This is then followed by
storage for at least 24 h at ambient temperature.

For large cells and batteries the duration of exposure to the test temperatures
shall be at least 12 h instead of 6 h.

The test shall be conducted using the test cells and batteries previously subjected
to the altitude test.

1 BRI AR IR A 72 C I 56 A FICAE A D T 64/, SR 5, TEIREE—40°C%
PETRIEAEAD T 64NN, SRR AN BE 1) B KIS ) 82 93073 8. B S #RAE ik 2D
BR10K, ARG, W HALEIRFA N IRE241 /M.

X T ORI RO A L, % U P I T 2 28 7D g 1 2/ N T AN A2 67N

DN LA FH 2 R4 v PR 04k A 3 P R T P b AT

The samples b1#~b8# :

no leakage, no venting, no short-
There shall be no leakage, no venting, no|circuit, no rupture, no explosion
short-circuit, no rupture, no explosion and no |and no fire.

fire during this test./ 1R%6 kLSS TEMER . |/ G5 9 D1#~DBH#HIH ik :

TAER . . TR RTE KIS, | MR, o R, TR
PLA TG K

The data see table1/£#E W36 1

QJ/11.4278-2008.11
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IEC 60086-4:2014

Cl.
B

Requirement — Test Result

WRER WL R

Verdict
A e

6.4.3

Vibration/{z3h

Test cells and batteries shall be firmly secured to the platform of the vibration
machine without distorting them and in such a manner as to faithfully transmit the
vibration. Test cells and batteries shall be subjected to sinusoidal vibration
according to Table 5 which shows a different upper acceleration amplitude for
large batteries. This cycle shall be repeated 12 times for a total of 3 h for each of
three mutually perpendicular mounting positions. One of the directions shall be
perpendicular to the terminal face.The test shall be conducted using the test cells
and batteries previously subjected to the thermal cycling test.

(R B P SO L S 7 [ S [ E ARSI ALI - & b, AN IRS), Jf H 2 SEBRiufE
IBPRE o IR0 LA L S AR e BHEAT IE52IRE), REW R T ORAY AR i L BR
Iig EEHRE . N =AS EAREE B 7 ) EAEFR 20K, BN TTIR3AN N . ARSI
A7 )06 2502 i ELAE AR o AT A P S B AT T P A P 1) e FL S A
R AT

The samples b1#~b8# :

no leakage, no venting, no short-
There shall be no leakage, no venting, no |circuit, no rupture, no explosion
short-circuit, no rupture, no explosion and no |and no fire./

fire during this test./ 1RL6HRE SN TEMER . | 45 4 DI#~DB#IIFE i

TR ER . EBEUR LA K. L. O ORI O
ALK TCE K o

The data see table1/%#E W% 1

6.4.4

Shock/d

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 cell or battery.
Each test cell or battery shall be subjected to 3 shocks in each direction of three
mutually perpendicular mounting positions of the cell or battery for a total of 18
shocks. For each shock, the parameters given in Table 6 shall be applied. The
test shall be conducted using the test cells and batteries previously subjected to
the vibration test.

1R B LR M R s I T P S R T AE AR IR AL b, 1S SRR SO A AR RS B
MLV T AT 22 e R T o BN WK F R Bl F S AE = A B B e e B i A T
) B2 3 il sdt 18 Y. X TR, REAE 6 RS,
TG A S i EAT PR B0 196 A 6 H b A F VB R 4T

The samples b1#~b8# :

T hall b leak i no leakage, no venting, no short-
ere shall be no leakage, no venting, NO| qireyit no rupture, no explosion

short-circuit, no rupture, no explosion and no d no fire /4 23 b1#~b8H I
fire during this test./ I i RE & W Tt « ?E.: ;g@% ﬁ%ﬂljkj% %%ﬁﬁgﬁ;
LA TR, R LTS KIS . ﬁb’i’%\éu&%%k T

The data see table1/%#E 3% 1

QJ/11.4278-2008.11
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Verdict
A e

6.5

Reasonably foreseeable misuse/& 2 7] i L= H

P

6.5

A

External Short Circuit/4M 45 5%

The test cell or battery shall be stabilized at an external case temperature of
55 °C and then subjected to a short-circuit condition with a total external
resistance of less than 0,1 Q at 55 °C. This short-circuit condition is continued for
at least 1 h after the cell or battery external case temperature has returned to
55 °C. The test sample shall be observed for a further 6 h. The test shall be
conducted using the test samples previously subjected to the shock test.

(I HE B N AR 55°C A ST TASE, SRJSAE 55°C N HLE AN s AR N T
0.1 QI HEIHI TR . WIS TEFFEEE D 1 /NEE, BRIEFESAMRIRE KR 2 55°C,
A AAE RS . WA SRR 6 /. RIS RS S AT 4 o v e R R
AT .

The samples b1#~b8# :

Th hall b leak i no leakage, no venting, no short-
ere shall be no leakage, no ventng, NO|sircyit no rupture, no explosion

short-circuit, no rupture, no explosion and no NP - .
fire during this test./ 5 HFE i N T R ?;.:d %&:E/”%E;Qmja;s&gmg
AT TR ERRUARTAE IR | pem ) o p 2 -

The data see table1/%#E .3 1

QJ/11.4278-2008.11
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B

Requirement — Test

WRER

Result

WL R

Verdict
A e

6.5.2

Impact /&

The impact test is applicable to cylindrical
cells greater than 20 mm in diameter./
WARIE A T B K T 202 K 1 B A T2 st
The test cell or component cell is placed on
a flat smooth surface. / il B0 B4 A%
AVBCE AE DG AR L

A stainless steel bar (type 316 or equivalent)
with a diameter of 15,8 mm = 0,1 mm and
a length of at least 60 mm or of the longest
dimension of the cell, whichever is greater, is
placed across the centre of the test sample./
— AN HEAAN15.8 mm+0.1 mm, KEEDN
60mmER LS R (UK E ) AN
ARE (31681 B[R S5 5D BT A DA A )
Hl o

A mass of 9,1 kg + 0,1 kg is dropped from a
height of 61 cm + 2,5 cm at the intersection
of the bar and the test 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./—Jii & 59,1 kg + 0,1 kg
1) EE A4 M 75 961 om £ 2,5 emkk LR T
PRI B S B BOEETE T . T 51 3B
VA 3 B BGETE B 5 K SR TR
H90° £ -

The test sample is to be impacted with its
longitudinal axis parallel to the flat surface
and perpendicular to the longitudinal axis of
the stainless steel bar lying across the
centre of the test sample (see Figure 3)./ il
R S OGN Bl 2P AT T 1 R BT RS
DU s PO AN B AN AR (R A e il 2. (L]
3) .

There shall be no excessive temperature
rise, no explosion and no fire during this test
and within the 6 h of observation. /14 1]
IR 6 /N NASA RIS BIEFE
Ko

N/A

QJ/11.4278-2008.11
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6.5.3

Crush/#f&

A cell or component cell is to be crushed between two flat surfaces. The crushing
is to be gradual with a speed of approximately 1,5 cm / s at the first point of
contact. The crushing is to be continued until one of the three conditions below is
reached:/ ALt B ZH il LA AE P AP T (BB BE IR o R38R — Ml R R2ELL
KRB JEKAD R LB W AT« M4k EdtaT, HREBILLT =A% —
A

1)The applied force reaches 13 kN £ 0,78 kN;/ji Jlif#) /Ji5 %] 13 kN+0.78 kN;
2)The voltage of the cell drops by at least 100 mV;or/H, % HL & K f& 2/ 100mV; g,
3) The cell is deformed by 50 % or more of its original thickness./Hi it 28 /> A Ji
GRS EH) 50% .

As soon as one of the above conditions has been obtained, the pressure shall be
released./ — H3F Bk %Atz —, NOBHUE T

Each test cell or component cell is to be subjected to one crush only./4&EANlA H
AN B AN B2 B — IR

The test sample shall be observed for a further 6 h./ JlEE & S %2 6 /N .

The samples c1#~c10# :
no excessive temperature rise, no

, explosion and no fire during this
There shall be no excessive temperature test and within the 6 h of

rise, no explosion, and no fire during this test observation.

and within the 6h of observation/ The data see table2.
RIGHAR I EE 6h WASEAE S &R T, G JFEN clE~c1ORIORE S s 100 1
el oAk [ FIALES 6h P G FE R T, TR
JE, TEK

The data see table 2/%#f % 2

6.5.4

Forced discharge/3&#|8

Each cell shall be force discharged at ambient temperature by connecting it in
series with a 12 V direct current power supply at an initial current equal to the
maximum continuous discharge current specified by the manufacturer./ /™ Hiits
FIAE Z RN AT RGO, KIS 12 V BEREIRER B, B IR S TG R
FHE 1) e R B TR L

The specified discharge current is obtained by connecting a resistive load of
appropriate size and rating in series with the test cell and the direct current power
supply. Each cell shall be force discharged for a time interval equal to its rated
capacity divided by the initial test current./ }i i 15 FELIE A 8 K3 24 R /NRTER
6 P L L 5 00 3 L AR L AT L U A BB R T SRAT T o A HL AR PR T HL N ] 9 30 28
EERLAYIGA B

This test shall be conducted with fully discharged test cells or component cells
that have not previously been subjected to other tests.

FZIR RLAE A2 5 HAR I 76 4 80 r R A B2 A L S AT

The samples c11#~c20# :

no explosion and no fire
There shall be no explosion and no fire during|during this test and the 7
this test and the 7 days of observation/it%; /i) | days of observation

FINNEE 7 F Y AT B I K 195 0 c11#~C20#INFE M 1
KA 7 R R A
RAPENEANE K

QJ/11.4278-2008.11
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6.5.5

Abnormal charging/F % 7c H#

Each test battery shall be subjected to a charging current of three times the
abnormal charging current Ic specified by the battery manufacturer by connecting
it in opposition to a d.c. power supply. Unless the power supply allows for setting
the current, the specified charging current shall be obtained by connecting a
resistor of the appropriate size and rating in series with the battery.The test
duration shall be calculated using the formula: t,=2,5 X C,/(3 X 1)

PRSI PR Y A T S e BV AR R U, 52 ) ) 3 R AE S A8 H R e = A
MU o BRARFL YR FO VI BE IR, 75 DU S a4 3 2 RS AMVARRE L ) L 5 vl e K
KRG R E R TE R AL IG5t =2,6XCy/ (X

The samples b9#~b13# :
There shall be no explosion and no fire during|no explosion and no fire

this test./ 5 IR A5 HRAERIE K 1955 bH~bIB#MFE M T
BRI ToHE K

6.5.6

Free fall/%#%

The test batteries shall be dropped from a height of 1 m onto a concrete surface.
Each test battery shall be dropped six times, a prismatic battery once from each
of its six faces, a round battery twice in each of the three axes shown in Figure 5.
The test batteries shall be stored for 1 h afterwards.The test shall be conducted
with undischarged test cells and batteries.

R HL I S A s A 7 B VR e e T b o A v SR AT R TR 6 IR, M A T
FEL L S AN TR TRV — UK B F A s v P S b o i) = AN b i) B — A B
PR IR o BkvK o HL I R OR RS2 1 /NI o 8 R A P A 7550 PR 11 R 6 o A Lt 3
7.

The samples b9#~b13#:
no venting, no explosion and
no fire

195 DI#~DABHIFE M. L
R HERIE. TBEK

There shall be no venting, no explosion and no
fire during this test and within the 1h of
observation / I HIRIFIWEE 7 RNAEHHEA
PRIEFIA K

6.5.7

Thermal abuse/#k

A test battery shall be placed in an oven and the temperature raised at a rate of
5°C/min to a temperature of 130°C at which the battery shall remain for 10 min.

0 R N B TR A b, IR DASC/min i B TR 22 130°C, LR AREE10 min.

The samples b9#~b13# :
There shall be no explosion and no fire during|n® €xplosion and no fire
this test./ WX 2 HAF A BIERE K. 19 2h bO#~bAI3HIIRE Sy T
PEE. K

QJ/11.4278-2008.11
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Table1: A~E/* 1: A~E
Test E:
. . External
Sampl p':/ilgf?o pgocr\(o Te;trﬁj.lgtlitcl)t:/de Test B: Thermal cycling/ Test C: Vibration/ Test D: Shock/ Short
N o N 3 i3 : V=l 4 S N 13 . = 3 113 . Y H YN I
e‘Ng- test / '\ﬁt test /"Iﬁ muﬁt A %Eﬁm ﬂ]ﬁﬁ B {mlﬁﬂﬁﬂ {Mﬁ C jﬁ%zﬂ] {l}\ljﬁt D HJT—-E‘ C‘:II'CUII/MJ
IR & E 4
= WHTER | WATH e
=N
=(9) (V) Mass loss |Change ratio Mass loss |Change ratio Mass loss |Change ratio Mass loss |Change ratio | Temp.(C)
IR (%) | [FHEEL(%) | IBRESR (%) | [FEIEE(%) | IBRESR(%) | [HEEE(%) | BESRK(%)| BE(%) | &E (C)
b1# 39,885 9,534 0,005 100,00 0,030 100,00 0,000 100,00 0,000 100,00 63,2
b2# 39,531 9,526 0,002 100,00 0,030 100,00 0,000 100,00 0,002 100,00 64,7
b3# 39,437 9,531 0,005 100,00 0,022 98,97 0,002 100,00 0,000 100,00 62,8
b4# 39,628 9,530 0,007 100,00 0,025 100,00 0,000 100,00 0,000 100,00 66,3
b5# 39,087 - 0,000 - 0,033 - 0,000 - 0,000 - 62,1
b6# 39,151 - 0,002 - 0,025 - 0,000 - 0,000 - 60,8
b7# 39,240 - 0,000 - 0,035 - 0,000 - 0,000 - 61,7
b8# 39,559 - 0,002 - 0,025 - 0,000 - 0,000 - 63,6
Table2: Test G — Crush/# 2: iR G-F /&
Sample No. c1# co# c3# ca#t c5# co# cTH# c8# cO# c10#
Test G- e
Crushigiy | OCVPriortotest/it | 5 a0 3,180 3,204 3,187 3,189 2,697 2,684 2,690 2,688 2,693
G B WAL (V)
Temp. (€) 24,7 25,8 24,8 25,3 25,0 25,7 25,0 24,7 24,9 25,2
i ('C)

QJ/11.4278-2008.11
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A)

i JLA\ g‘ Iﬁ

Important

ulml

D S R VA o
The test report is invalid without the official stamp of CVC.

2. REARRK=PHEZ, AFEEDHE HIARE .
Nobody is allowed to photocopy or partly photocopy this test
report without written permission of CVC.

3. A TCHEHEN . B AR N SR B AL TR
The test report is invalid without the signatures of Ratifier,
Reviewer and Testing engineer.

4. ARG IR
The test report is invalid if altered,

5. RATIRE A A N UEIR R 2 H A+ TR A Al 2
fri
Objections to the test report must be submitted to CVC within
15 days,

6. Ak E DO B S 15T .

The test report is valid for the tested samples only.

7. R ORR A FEAE, PRRE, P RE N
17, NIN R R ASEH
As for the Verdict, “-” means “no need for judgement”, “P”
means “pass”’ , “F” means “fail” and “N/A” means “not
applicable”.

o ke PE O TTMTTRFEIRT R KER R 35

Address: No.3,Tiantaiyi Road,Kaitai Avenue,Science City,Guangzhou P.
R. China.

H, 3&(Tel): 020 32293888

f&  E(FAX): 020 32293889

M 9w (Post Code): 510663

E-mail: office@cvc.org.cn

http://www.cvc.org.cn
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