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RiEE X Terms & Definition

PN E X
Terms Definition
Hh A ferh s G&RHD) ARAH .
CALB China Aviation Lithium Battery (Luoyang) Co., Ltd.
p_— AR R AR T AT AR PP 1) CALBOF T (3.2V) T 7t MU IR R LI
Product "Product" in this specification refers to CA180F I (3.2V) rechargeable lithium iron phosphate
battery produced by CALB.
s ISR KA B PTIR B A E] L AEEA A
"Customer” means the companies, enterprises or individuals who purchase the products
Customer . s R
described in this specification.
£ & 2582°C,
Room Temperature
CERIIIMTYES R Tt TE AR AR AT i B

Cell Temperature

The temperature of the cell positive terminal.

P O R FRD IS 1] P R LR 7 B B s B2 FLAEL, AR RO 55 1 I e 75

FEHLAE R B, @ LR C RO,

Charge Rate The current value that the battery need to discharge its rated capacity in a stated time, which

(C-Rate) equal to a multiple of the rated capacity of the battery on the data value, usually expressed with
the letter “C” .

TURHMAE S E AR IR, BB A R I T R, 8 DL IR B0 B B AR

BT DObRE,  H A R F G 80%I1 AR S IR EL, FRONTEI A .

Cycle life With the repeated charging and discharging, the battery's capacity will gradually decline.
Usually the rated capacity of the battery is a standard, the number of charge-discharge cycles a
battery can go through before it reaches 80% of its rated capacity called cycle life.

T L T HL 2 18 A1 L BRSO PRV AL IR PR 1E SRR A T ) AT 22

Open circuit Open-circuit voltage is the difference of electrical potential between two terminals of a device

voltage (OCV)

when disconnected from any circuit.

TAEH
Operating Voltage

A FEU T SORRTC AR L I BR A T LS, TR R AL A LB IS, R Tt AR ) ) L 22
TAEf SRR T IF B B R, RO FRIRL A I F s A IS, o0 20 o RN A, FEL ELAT D 28 pA) BEL
P& B 7T o

Operating voltage, also known as the discharge voltage or load voltage, is defined as the
potential difference between the battery terminals when the current transmits through the
external circuit. Working voltage is always lower than the open circuit voltage, because when
the current transmits through the battery internal, the polarization resistance and ohmic
resistance must be overcome.

MIRE R
Restore capacity

B AR IG, ALIRAIRG 5 4. 2. 1 F 4. 4. 1 618 BORRIE 78 B 45 1E AT A 1 25 1
BB 7> AR IEAKRE 558 4. 2. 1 F1 4. 4. 1 SR&5 A 78 AR v, 23 IR BN 3 il 2 1) f
PN

After storage, the capacity tested according to the standard charge and discharge conditions
listed in section 4.2.1 and 4.4.1, the maximum of 3 measured values were selected as restore

capacity.

A FEL PR BE

Charge retention

HMAE—EIRE T, fFE— RS, RN A E S BB a0 4.

The percentage of the discharge capacity and rated capacity after the battery stored in a certain

K47 H#A 1ssue Date: 2016-3-15
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capability temperature and time condition.
HEWERE | BMEEIERE T, SN ERTRE, HEBHAAESHEREZ W E 8.
Capacity recovery | The percentage of the discharge capacity and rated capacity with recharging after the battery
capability stored in a certain temperature and time.
PEROBREI g o e T R A T 02 5 2 8
Product supply \ IIm RITIREISC I AR
conract Terms of the deal signed by CALB and clients about the specifications of the product.
PRt 7S AHHETEE 4.2.1 ZKFTR 78 AR
Standard Charging | Charge mode described in section 4.2.1.
PR KHETE 4.4.1 FKFTR R A
Standard Discharging| Discharge mode described in section 4.4.1.
R RbRAR A E A, SRR EER S, A AERA I SOC A4 REA Rdd A
State of charge | BIAVRHR . (RIEBILIIGERI A%
(SOC) The percentage of remaining energy. Only with estimating the battery SOC accurately can
improve the utilization efficiency of the battery, and ensure the battery life and safety.
P FEL T R PR R b s ) B T2 R TR . R R T A R R AR LT AR (BB
ol AR (B ) 15 R AR SR B, R S R i 4 Hvt 3 ) SR T A0 P
s m g | Be PV TR I B R SR A PR, T DA R L 0 A
Battery HEAT (5 A2 0 TR B
Management The electronic device is composed of electronic components and battery control units. The
System electronic component is to collect the electrical and heat related data of cell (integration) or
(BMS) battery module (integrated), and supply the data to the battery control unit of the electronic
device. Battery control unit is a battery management control system which controls the
electrical or thermal properties, and exchanges information with other control units on the
vehicle.
“V? (Volt) fREF, HIHEEFAL
“V” (Volt) , Unit of voltage
“A” (Ampere) %55, HLERAL
“A” (Ampere) , Unit of current
“Ah” (Ampere-Hour) ZZ55-/NisF,  Ho fu BT
“Ah” (Ampere-Hour) , Unit of electric charge
“Wh” (Watt-Hour) TLAF-/INEF, B AL
Y 4 “Wh” (Watt-Hour) , Unit of energy
AT “mQ” (Milliohm) =R, HiFLH AL
meg:L::ser(r)ll;nt “mQ” (Milliohm) , Unit of resistance
“C” (degree Celsius) %G, AL
“C” (degree Celsius) , Unit of temperature
“mm” (millimeter) =K, K& HAL
“mm” (millimeter) , Unit of length
“s” (second) b, 5 [H] AL
“s” (second) , Unit of time
“Hz” (Hertz) ##%%, Sz AL
“Hz” (Hertz) , Unit of frequency
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1. ‘&HEHE Scope

A7 RS IR T b TR F AL ) CALBOF 1 vl 78 R PR R FiLIL ) ™ i VE BE R AR . FORBOR K kg
T

This specification covers the performance indexes, technical requirements and safety issue of the CAL80F I

rechargeable lithium iron phosphate cell manufactured by CALB.

2. P=E2A Product Type

2.1 FENLAARR: TSR

Product Name: Lithium iron phosphate cell

2.2 BS5HkE: CAL80F I
Specification: CA180F I

3. BikE R~ Cell Dimensions

/i el o
=l
| g
Hi
5
71+1.5

(&
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i H it R (mm)
Items Description Dimensions (mm)
K N
L Length 180 +1
Wi FE +
W Width 71+15
=
H Height 279 +2
4. 7= RE Product Performance
4.1 Hi RS Technical Parameters
T RE| ZH FSEs
NO. Items Parameter Remarks
"’ﬁ'*'/”?E 4\‘ I
1 %.J\merg@ . 180Ah 7@7/&)55.(%
Nominal Capacity Standard Discharge
9 _ _ﬂid\%‘ri _ 180Ah *m/ﬁ)ﬁ.l%
Minimal Capacity Standard Discharge
3 LAFE 2.5~3.65V
Work Voltage
5 y ~ 0
4 & Iﬂﬂ. (Ac. 1kHz) ), L FrE . 30%S0C
Internal Resistance (Ac. 1kHz) Fresh Cell. 30%SOC
7 i
5 78 Ha I (1] Standard Charge ZIHAY
Charging Time R 78 H, 1h Reference Value
Fast Charge
HEFESOCHE H 7 1
6 Recommended SOC SOC : 10%~90%
Window
vH
yH R 1
, g;i:?i Temperature Refer to section 4.2
| » vH R
Temperature ﬁ_jz EE“E”_E BHH AL
Discharging -20~55<C ]
Refer to section 4.4
Temperature
8 FEh #]5.6kg
Weight About 5.6kg
o SEAR TR TR}
Shell Material Plastic

4.2 FEHME Charging Model
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75 ZH FA% &
NO. Parameter Values Remarks

Hilh T, LASAATEIR RS 78 i 2 AR f it B 3.65V, SR A 1E3.65V ME L R8T
PRAETE B | A AR R R <940.9A

421 Standard At room temperature, charged to 3.65V at a constant current of 54A, and then,
Charging Model | changed continuously with constant voltage of 3.65V until the current was not more
than 920.9A.
P 78 FEL R 2
b Ve R
429 Standzflrd 25.49°C CERILM A
Charging Cell Temperature
Temperature
- Jo i HL AL FE AT AR e FASE N, — LR F v iR B i 4
450 95 HLIRL i Iy
Absolute X 7S R EE VI L, B e

4.2.3 Charging 0~45C No matter what the charging model is, once the
temperature of the cell is above the absolute charging

Temperature
perar temperature, charging should be stopped.
To i HL AL FE AT b e AR A AR AR R RS, —HOK
Y0 75 HL HLIE - . g -
Absolute 3.8V BE/EERIAE EE CEBWIEZCD S RSNV E S o P A I o e
424 . . No matter what the charging model is, including pulse
Charging Maximum 3.8V . .
Voltage charging, once the voltage of the cell is above the absolute

charging voltage, charging should be stopped.

4.2.5 RIFEIEEE N 78 H B B ) Charging Current Limit at Different Temperature

P, Y U R Y
Cell temperature range
FOVFa K 78 L LA
Maximum charging 0C 0.1C 0.5C 1.0C 0C

current allowed

<0C 0-5C 5-10C 10-45°C >45C

4.3 FRVFA K 78 B ELR Maximum pulse charging current allowed

P A R S AR B A A Rk RO P BT AR R RICR o AN IR BE SR T B OV B R bk v A H LU
IR SIS [B] L0 25 P2 M TS T R I A1 (0 T 78 RS A LR 8 5 2% i o 335 5 T 910 78 W S A1 T BB 2 3 B I K A
P PR A5TOR I 1 11 s ok v JAEE L ) i O B DA

During the process of product being used, pulse current created in regenerative braking can recharge the battery.
Maximum charging current allowed and the pulse duration in different temperature conditions must strictly observe the
conditions listed in the following table. Violating the described conditions may cause permanent damage to the battery

and thus is exempt from the responsibility of CALB for product quality.

AR SOC FHR BEZ&AT T, Fu VR Rk 78 i R R0 AIHRR 82 ) [R) 40 R 3R s
In different SOC and temperature conditions, the maximum values of charging current allowed and the pulse

3
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duration are shown in the following table:

B Y I
SOC Cell Temperature
<-5C -5~0C 0~10°C 10~23°C 23~50°C

>90% AT AT AT 1C/5s 1C/10s
Not allowed Not allowed Not allowed

>80% AT AT 1C/5s 1C/10s 1.5C/10s
Not allowed Not allowed

>70% g 1C/5s 1C/10s 1.5C/10s 2C/10s
Not allowed

<70% g 1C/10s 1.5C/10s 2C/10s 2C/10s
Not allowed

RERI B RS, LR A BOORRRIS S, i [ 485 - BB T ik b 78 PR 20N (8] o ARHIRISHI Y, e n] LAk
THCRIRAS, AT DAL T F RA TARIRES, HAERIRA AN, A eV b i O A 63 m IR
After each brake charging, the battery needs to rest for certain time, which should be equal to or longer than the

duration of the pulse charging. During the rest, the battery can be in the discharged state, or in a non-working state. But in

the rest period, the battery is not allowed to pulse recharge again.

4.4 JEAE Discharging Model

Fr5 2 77 b B #IE
NO. Parameter Specifications Remarks
s ™ Fin T, CABAATE LRSS 2 4 i /N2.5V
T Rt =, LA f }lbj:‘J‘.J:ﬁjZEE B FL I A /)
441 . . At room temperature, discharged to 2.5V at a constant current
Standard Discharging Model
of 54A.
BROKHF ST FL AL
442 Maximum Constant Discharging 180A
Current
RO A k) N
443 Maximum Pulse Discharging Current 360A %ﬁﬂ#lmjﬂ?mm )
Maximum duration: 3min
(Long Pulse)
FL IR P T-50°C , HL K il HL N (1]
RO DK e R CRE Bk ) N10s
4.4.4 | Maximum Pulse Discharging Current 540A When battery temperature is below
(Short Pulse) 50 ‘C, the maximum discharge can
last 10s
—ao =) MBI
445 Wﬁﬁk @miﬁ 2549 HL TR
Standard Discharging Temperature Cell Temperature
446 205060 T8 FEL i 90~55C o AL E AT AR AR S, — BUR
o Absolute Discharging Temperature UL P Y 0k B R e 4 %o TS L R P
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IRl

No matter what the discharging model
is, once the temperature of the cell is
above the absolute discharging
temperature, discharging should be
stopped.

4.5 H1%RE Electrical Properties
4.5.1 Mk Test Conditions

B A RESr, IR NAEERE Y : 25+5<T, HXHERN: 25%~85%, KUk /14: 86KPa~106KPa FI31E
AT

Unless otherwise specified, all the experiments should be carried out under ambient temperature: 254+5<C, relative
humidity: 25%~85% and atmospheric pressure: 86KPa~106KPa.

452 MEANFE S ¥4 E R Requirements of Measuring Instruments and Facilities

R I P A AR . B CRLEE IR A AL G 2 Bt I Ve s AN AR ) 4% [ 50 ST e e iR sl
KictELR e Bt E68, EAROHN . Fralli0cek. B N B E 08 R IR S BE,  HORS B2 B i T4
TEARAE L — MR EUR /DN TN SRR EN =70 22—

All of the measuring instruments and facilities (include the equipments which monitor the test parameters) should be
verified and calibrated qualified by relevant Chinese Calibration Regulation or certain standards within the valid date. All
the test instruments and equipments should have adequate precision and stability and the precision should be an order

higher than the tested indicators or the tolerance should be less than one third of the tested parameters.

4.5.3 PEfEFehx Performance Criterion

Fr5 T H BORER MR 792 B D B8
NO. Items Technical Requirements Test Methods
SR Vo8 1% 17N Y TN Bl

SEUREE, PRUE2E.

HhM _ SRS
1 No damage, leakage, oil i .
Appearance . . Visual Inspection
contamination. Legibly
marked.
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JHL A
Discharging Capacity: 54A AR o . .
S il T, DA 5AA BEAT TR A TR IR A 2.5V, TR
SURIAYERE | 5) 544 ittty >180AN 7 E (L AP,
) ;I;S)Ti:g::;% Discharged at 54A>180Ah It’s the capacity (in Ah) when batteries are discharged to
temperature Dlscharged at 90A>176.4Ah 90A. 180A it EBE’E{}H”IEEEY£EJ: °
. Test methods of discharge capacity at 90A and 180A
¢) 180A JRHLFf2171AN are the same as 54A, except for the discharge current.
Discharged at 180A >171Ah
e L
High-temperature discharge capacity:
a) HLMbRAE A A
Standard charge;
b) fE 55+2°C %At 4 & 5h;
Be set aside for 5h at 55+2°C;
C)FE 5542°C 261F T LA 54A i L & 1L LK 2.5V,
ERBCENE | A E: B EAE (BLAhTH).
e Discharging Capacity: Discharging the battery to 2.5V with 54A at 5542°C,
Discharging . calculate the capacity.
3 characteristics a) 55CR2171AN

under high and
low
temperatures

Discharged at 55°C >171Ah

b) -20°C i >126Ah
Discharged at -20°C >126Ah

IR A H 2 BRI 4% a0 AP BREAT -
Low-temperature discharge capacity test:

a) HLMbRIHE AR

Standard charge

b) 7E-20+2°C % i & 24h;

Be set aside for 24h at -20+2°C;

C) fE-20£2°CAAMF T LA B4A T =4 Lk
2.0V, THEAHBEARE (LLAhTH).

Discharging the battery to 2.5V with 54A at -20£2°C,
calculate the capacity
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Charge retention

if FELPRAF R =95%

Charge retention=95%

a) HITBARAE TS L

Standard charge;

b) £ 20£5°C %A T iEfr 28 K

Stored for 28 days at 20=5°C;

o) Fiff ~, PLSAA B RZ LA, THE A R EF
e (LLAhT);

Under room temperature, discharge it at 54A to cut-off

) ?Zgo(i/iprzgltg KEMRE R =97% voltagfz and‘cali:ul_atf: retention capacity (in Ah).
capability Capacity recovery=97% d %Yﬁlﬁlﬁﬁﬂ‘/ﬂﬁ?ﬁ%:_
under room Then standard charged again;
temperature e) Wi T, bL54A AL FHE, TR AR
(LLAh ).
Under room temperature, discharge it at 54A to cut-off
voltage and calculate recovery capacity (in Ah).
a) HTBARAE TS L
Standard charge;
b) =ik T, LA S4AA fEUIHL B4 1L g
Discharged at 54A to the cut-off voltage at room
5 PR T4 >2000 X temperature;
Cycle Life >2000 cycles o HE a) ~b) , EEEZF NG CEEN 80%I,

FIT 56 B HR) 48 PR O HE SO 2 FRL I B0 406 FA T A
Repeating steps of a) ~ b), until the discharge capacity
reached the 80% of rated capacity, the number of
cycles completed was defined as the battery cycle life.

4.6 ‘Z4:VERE Safety Characteristics

Fr5 i H BORER MR 792 B D B8
NO. Items Technical Requirements Test Methods & Steps
a) HTBARAETS L
1 75 H THEYE . Ak Standard charge;
Overcharge Test | No explosion. No fire. | b) Ll 180A Hi 7S HZE 5V,
Charged to 5V with 180A current.
a) HTBARHETS L
J\‘iﬁiEE Z:'I%ME\ Z:@J(\ Ziiﬁiﬂ}i Standard Charge;
2 Over-discharge | No explosion. No fire. . e
Test No leakage. b) LL54A HLUBHLE OV,
Discharged to OV with 54A current.
a) HBARAE A L
5 B Standard charge;
3 | Shortcircuit AHEEE, A by e . 5 SR 10min, ShLkE
No explosion. No fire.
Test SR /N T 5me.
Connect the battery positive and negative terminals
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with wire for 10min directly. The resistance of external
line should be less than SmQ.

B
Nail penetration
Test

ARIE. Ak

No explosion. No fire.

a) FHLMBRIE A A

Standard charge;

b) F e3mm~e8mm i Frid A% L (25+5) mmi/s
)3 P M LT 8 H T ARAR ) T ) 5T % (AN B
FEE ).

Penetrate the battery from the wvertical direction
throughout the inside plates with the 3mm ~ @8mm
needle at (25 =5) mm/s speed (needle stays in the
battery).

R
Crushing Test

AIE. Ak

No explosion. No fire.

a) HITBARAE A L

Standard charge;

b) 1% T HIAK A REAT IR :

According to the following test conditions:
—— B IET5 A HEE T E E AR A
Crushing direction: Pressure perpendicular to the

battery plates.

—— B HE R I ST A R B A A
(BRI V) ALk,
Squeeze level: Until to the battery case rupture or
internal short circuit (battery voltage becomes 0V)
occurs.

BRVE
Drop Test

No leakage.

ABIE. AR AR

No explosion. No fire.

a) HBARAE L

Standard charge;

b) FREME 1.5 Kim AR 2 AMMR £, A
T k% 1Ko

Single cell drops from a height of 1.5 m onto the
wooden floor, with each face drop one time.

TE:

Hth 2 ik 2

2% QC/T 743-2006 (HENRFEHHEE 7S HMh).

Notes: Refer to QC/T 743-2006 lithium-ion battery standards for electric vehicles for battery safety test.

4.7 {7 AL Storage Performance

FF5 ZH 7 i AR A
NO. Parameter Specifications Condition
ARE AR GElD PRifE7E L E30%S0C, 25°C % A730K
1 Restorable capacity =176.4Ah Standard charged to 30% SOC, and storage for 30 days at
(Short term) 25C
ARERRE (KD PRAEFE L FI30%S0C, 25°C i #7180k
2 Restorable capacity(Long =171Ah Standard charged to 30% SOC, and storage for 180 days at
term) 25C

8




A AN | >
@/ﬂpfﬁ%@% (Ig[;a) ﬁBE/I_}a /I a2 7{:}1..47]:%;'37 k45 Version Number: F/0
m’ CHINA AVIATION LITHIUM BATTERY COL LA Specification K47 B Issue Date: 2016-3-15

5. BHIERZFWM Precautions for Transportation

LI RAE =309% 4 FEUIRZS T AR s AT 8 %, 7Ei i A2 b BBy LR JRIZAR S | oy el i o 9 1k H IR b
AEEE. G TRE. KE BSEE T RER. iz Z i MHIT 1020-2013 (# A ibfi =iz ).
The batteries should be packed in boxes for transportation which should be conducted not less than 30% SOC. They
are also should be prevented from vibration, shock, extrusion, sun-scorched and rain-drenched. It could be delivered by
car, train, boat, etc. If it will be delivered by air, please refer to MH/T 1020-2013 Standards for transport of lithium

batteries by air.

6. WFEER W Precautions for Storage

Rl AE G 1AM FEIREGIR A Y-20'C~25 C HIETE . T E RSN, 855 ey o #ef, e
KUE S E . AEAEBOS AR, AR b, JERE S LR b o A

The batteries should be stored (more than 1 month) in a clear, dry and ventilated room under ambient temperature of
-20°C~25°C, and it should be kept away from caustic material, combustion source and heat source. Do not turn over

battery during storage; mechanical shock and stress should be avoided.

KA AR, BAMNHMNEMHT — KA ME R RCE4E S, B E 10%~30% i HIR &S (HL s i [
3.215V~3.305V) Rt ff.

If the batteries kept unused for a long time, it should be charged and discharged at the standard model every six
months. Store the battery in the state of 10%~30% SOC (voltage scope: 3.215V~3.305V).

P it A7 T B B AR R AN T
The requirements of storage temperature and humidity are as follows:
P A7
Standard Storage -20C~25<C
WA IR Temperature
Storage Temperature e 0o} i AT P W AMNHAD
Absolute Storage -20C ~45< Short term (within 1
Temperature month)
AR

2 . <70%RH
Storage Humidity

7. FRHEIERZFI Precautions for Charging
7.1 78 HLHLY Charging Current

76 R R ANSHER I A KA A5 v R 1D FC VR B K 78 R L IAE o A P v T A R 78 FEORE T RE 571 P T ) T PR
PERE HUBRIEREAN 22 2 VERERT I, JF AT B & S BUR AR
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The charging current should not be higher than the maximum value described in this specification. If the current is
higher than the recommenced one , it could bring about a series of problems , such as charging and discharging

performance, mechanical property and safety, or even leads to overheat and leakage.

7.2 7 HHLJE Charging Voltage
78 HL HL S AN T A R A5 PR S 400 70 R T o R Tt S v T 2 A R R AL, R RT RE SR HT A 7
CRLPERE . HUBRIE BEA 22 PERE R ), JF 7 A= S BUR BRI -
The charging voltage should not be higher than the maximum value described in this specification. If the voltage is

higher than the maximum value, it could bring about a series of problems, such as charging and discharging performance,

mechanical property and safety, or even leads to overheat and leakage.

7.3 FLHLIEE Charging Temperature

L AR 20T AR HL IR S . 0°C~45°C 3 [l N kAT 78 R (PE L RS HK) .
The battery should be charged under the absolute charging temperature of 0°C~45°C (As shown in the technical
parameters table).

7.4 %511 )2 7 78 FL Reversal charging

IEMfER R IR, RS R R . A I RO, K R ECRIARE T T A e e
Properly connect the terminals of positive and negative of the batteries. The reversal charging is forbidden. If the

polarity is reversed, the battery will be damaged and safety problem may occur.

8. JUHIER B  Precautions for Discharging
8.1 A HELHLJ Discharging Current

JECHE R AR I AR P R E B S KO AL, K H U 2 S B T A PR S RO T RE R BUd Ay, B
Z 2> BB B I8 R e o SR 1 Do
The discharging current should not be higher than the maximum value described in this specification. Discharging

with a higher current may result in the capacity fade and over-heat, even smoke or black material ejected from the case.

8.2 JHLIRE Discharging Temperature

H DA ZAE 20 TSR BE . -20°C ~65°C IRV N AT I L (1 WA AR S HR)
The battery should be discharged under the absolute discharging temperature of -20°C~55C (As shown in the
Technical Parameters table).
8.3 ZXil-idjifi Over discharging
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FE R IE A A AR, S22 e P e PR R G B b A i B R AR, A FR R, R S B R AR PR I
ez eRE .

During normal usage, the battery management system should be applied to avoid over discharging. Once over
discharging happens, the battery will be damaged or safety problem may occur.

VR, (R R CHIRAE A, B Rl RS i T A TBOR R I AL T A i IR ES o B b
PIRAE, HIBRLIE IS, 1k HIBAL T 10%~30% 7 RS o
What should be paid attention to is that the battery can be in the state of over discharging because of

self-discharging during the long time storage. To avoid over discharging, the battery should be charged according to a
fixed schedule, keep the battery within the 10%~30% SOC.

9. HJbIRIEIEEZEI Cautions of Battery Operation
9.1 I FLIb AT, 1HAF4HDT AR TS A0 S F B R T AR R

Please read the instructions carefully and pay attention to the marks on the surface of battery before use.

9.2 fEAMAET, NmE AR, KU, UIZIEAT R, FRIEEAE . ey b

During operation, please keep the cell away from heat source, fire source. Never beat, drop or shock the cell.

9.3 A E IR E i AN AT T B e R o i

Do not directly solder the cell or pierce it with a nail or other sharp object.

9.4 ZiRp (R E, JFE e JUIR. EREEAIES I ith g

Do not turn over battery. Keep it from strike, throw, tread or bending.

9.5 ZELFEI I, DA b Sals, it ERE

Do not make battery short-circuited, in order to avoid from danger incurring or battery damage.

9.6 JRF HIMTE 242 AbH, ANEHRAN K EK.

Discarded battery should be well disposed. Do not throw it into the fire or water.

9.7 AH it R BEAH A 2 1 Bl L HI E AR TE R

This battery only can be used with the specified charger for lithium-ion battery.

9.8 HIh A i1y E = FH I

Precautions for the Design of Battery Box

®  HE A AT R IR AUAM 5 B DA DRAIE L P 388 F s S S2 U A
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Battery box should have enough mechanical strength to make sure that the battery inside would avoid

mechanical shock;

FLLYHL R PAY 22 FEL I P S AN IS A R PR 30

Places inside of the box which are used to fix batteries should not have sharp edges;

FLJBAR AR TN 78 73 25 RS S R b IR R AL, o T P R RSO T 0 e ) s g R T e A AR
TR H A AR AE B RAE DU 5

The cooling issue of the battery box should be fully considered. Overheating damages to cells or batteries

caused by battery box thermal design problem, CALB will not assume responsibility for such quality assurance;

AR BT TP S A8 7025 R IR I BT K s 5 2 Il R, R A A 2B A2 1 XA AR RN E B K L B 2R 55
AT B K S B5 2 i i B FE O B RN (i ek, AEARAE), o F AN R 5 ORI DT
Battery box design should be full considered about the battery waterproof and dustproof problem, battery box
must meet the relevant national standards for water and dust levels. Cell or battery damage due to water, dust

problems caused (such as corrosion, rust, etc.), CALB will not assume responsibility for such quality assurance.

9.9 Hh[¥Ii%EHE Connection of the Cells

A F B FH AR ARAT BE AT A v, B iR SR R M E, B R SEUEAA R, DRk
Rub the terminals and bus bar with sandpaper before usage to make sure that there isn’t oxide layer; otherwise

poor contact may incur which may leads to improper function.

UL A HE R A R e i . FHAE 1C B RIR, S A AR SR T A PR AE T FE<3myV, AT EREEAN
M F BH I K B e A

Copper material is suggested to connect the terminals. When the battery was discharged at 1c,the voltage
between the terminals and bus bar should not reduced more than 3mV,It ensured that exceptional heat did not

occur to the battery because of the augment of contacting resistance.

KR RTS8 L R AT A

Exclusive spanner is used to connect terminals.

HEFEAT IR R S . 14Nm; BEERF AT RS2 i B RIT EHFE . 16Nm.

The recommended tightening torque on the battery nuts is 14Nm; The maximum allowable tightening torque on

the battery nuts is 16Nm.

9.10 HLVBLE P RS Applications of Battery Management System (BMS)
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FPOMECERME ARG, RS BES RGN R,

Customers should configure a BMS which is used for strictly monitoring, management and protection.

N EA I E B R G TR R BT R, PN RGR AL MBS, RGEEE . &N BT PR,
fEvAC RN S S
Customers should have a detailed design of BMS, assess system features, frameworks, system data, format and

other related information, and establish battery management file.

% UANTE B D R R B R G BTN SE DL A R LR ) A PR RE
The design or framework of BMS must be changed with permission, so as not to affect the performance of
battery.

P BLORAT SE B (1 LIS L (R I Kcdhe PR o DA R 2 Y
B PAY PR S U AR ) e AL R A AR i B R ORAE BT

Customers should keep a complete battery operation monitoring data as the reference of responsibility division

W

%o AHA RN R RS

for product quality. Without complete battery operation monitoring data within system usage period, CALB will

not assume responsibility for such quality assurance.

T4 R B TECIRAS . AR ARAST 2.0V I, FRIB P BRI RE o T BK AR ORBER I o f H g
B RIE DU R R AR EUE RS T 2.5V I, RGN ARREFEFRIRBI B/, HE BT R ATE K
PRARIS TR] o 2 7 75 5 YIS & 7 SR (R I TR) A SR AR v, o7 b b NI JBOIRAS

Avoid over-discharge state. When the battery voltage is lower than 2.0V, the internal battery may suffer
permanent damage, now the quality assurance responsibilities of the product of CALB failure. When the
discharge cut-off voltage is lower than 2.5V, the energy consumption in the internal system minimize and
prolong sleep time before recharging. Customers need to train users to re-charge in the shortest time, to prevent

the battery into the over-discharge state.

FL I S AR A RS TR IR OMRIR AR N i (EAEFRTE R L, PR7E, BRSO A AR 7e D, 5T
REH LS AR B PR RIS . FI A B AR G AR M /N B 78 RN P A 78 FLIR B EAT 181 . ZRIEAEAR T4
FUA L E IR BE 25 T 78 H, 75 0 rh T P AN AR AE o B ORAIE 5T AT

Charging at low temperature is forbidden in this specification (including standard charge, fast charge,
emergency charge and regenerative charge), or it may reduce the capacity. Battery management system should
ensure the cell operating according to the temperature protocol (refer to section 4.2 and 4.3); otherwise the

CALB does not assume responsibility for quality assurance.

9.11 4P ORIFIE S W (TP s B S 1 3 77 i it s e B AR AN A ORIR 0D
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Refer to CALB Lithium-ion Battery Installation and Maintenance Manual for maintenance.

10. 'B2REMALE Emergency Treatment

R H R AR R, RO NIRES , TE AR, NHTE KM IRAG , L RIEERRYT, SWehE
AR -
If the leakage of electrolyte happens, and the electrolyte enters into eyes, rinsing them out with clear water and

get a treatment in the hospital immediately instead of rubbing eyes, or the eyes may get hurt;

WS E A DA R A R T R ik e, AR AR SRR, SOZRI DI HLR, A et SR R
B, RS, R R E s AR T A

During the usage and storage process, if any peculiar smell, heat, color changing and deformation or any other
abnormal occur to the battery, please cut off the power immediately. If the cell surface has got high temperature,

please remove it from the device or charger after it gets cool;

ML AE AR I SR A R A R A RSE, ARl Ref B R KA, 18 BINZ A L AT R RS Rt B8 46 7 UK i,
WY+, B AR KA KK g, VIR K, RS a2 e F AT A BE

Explosion will not occur under extreme conditions, but the battery may smoke, for this situation the cell should
be isolated from air by any measures except using water, such as covering with sand, or using carbon dioxide

fire extinguisher, dry powder fire extinguisher. The cell should be treated after smoke dispersing.

11. H'EEIW Others

FEATA RS PR SE R I FI, IEERALNT . HAMRS PBRCAERI, A2 RAMAITER.

If there are any items not mentioned in this specification, please contact our company. When the version of the

specification is updated, the Company will not issue a separate notice.
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L. B e b T PR TRy 2 ]

A typical curve of single cell discharged at room temperature.

3.7
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E 1. CA180F 1 ‘i i il L B 25

Graphl. Discharge curves of CA180F I at room temperature

2. PR ANEIR A 0.3C T A S i 2

Atypical curve of single cell discharged with 0.3C at different temperature.
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Graph2. Discharge curves of CA180F I at different temperatures
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3. BRI AL AR AR A
3D effect picture of the cell
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Notes: The content of warning labels will slightly modified according to different certification and application regions of
battery. For more details, please contact the sales staff.
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