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1.EAR(SE ( General Information )

1.1 BAVEE (Scope)

ASHURE P T Ll AR I RE T REVERI B IR =) A 7= AR B 2 1 e i
This specification shall be applied to Lithium ion rechargeable battery cell supplied by DLG(Shandong) Energy
Technology Co., Ltd.

1.2 =K A (Product classification)
(G2 A TR B

Cylindrical Battery

1.3 = 4Z# (Model name)

LFP18650E-180

2 MBS ( Nominal Specification )
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HF AR ZH Technical Parameters FHE Specification

2.1 BRFR A& 1800mAh (0.2C, 2.50V ik F)

Nominal Capacity 1800mAh (0.2C, 2.50V discharge)

2.2 /MR E 1750mAh (0.2C, 2.50V jitH)

Minimum Capacity 1750mAh (0.2C, 2.50V discharge)

2.3 BRFRREE 5.76Wh (0.2C, 2.50V J(H)

Nominal Energy 5.76Wh (0.2C, 2.50V discharge)

2.4 FRFFHE 3.2V (0.2C, 2.50V jiH)
Nominal Voltage 3.2V (0.2C, 2.50V discharge)

Jrik: HEREE
Method: CC-CV

FRHHE: 3.65V
2.5 tnifE R Charging Voltage: 3.65V

Standard Charge FHH: 0.5C (900mA)
Charging Current: 0.5C (900mA)

B 0.01C (18mA)
Cut-off Current: 0.01C (18mA)

2.6 B K0 HE IR
1.0C (1800mA)

Maximum Charge Current

ik EIR
Method: CC

R Z IR 2.50V

2.7 hrHEHE Standard Discharge
Discharge Cut-off Voltage: 2.50V

B HLRL: 0.2C (360mA)
Discharging Current: 0.2C (360mA)

3.0C (5400mA), FHT-HHEEHUE
3.0C (5400mA), for continuous discharge

2.8 &AM B Y Maximum Discharge Current
& g 8.0C (14400mA), AT[H T-Hraiir

8.0C (14400mA), not for continuous discharge

2.9 H & Weight 40.0+2.0g

A7 i AR O L R GE IRE T REIR LS A IR Fl b AR, REIREL, ANFTRHED, {24,
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2.10 fEF#EE, FoH Operating Temperature,
Charge

0~45C

2.11 ff IR, JiH Operating Temperature,
Discharge

-20~60C

—AH (1 month): -20~60°C

2.12 fRA7¥E ¥ Storage Temperature =/4H (3 months): -20~45C
—4 (1 year): -20~25C

3.9’ R~ ( Appearance and Dimension )

3.1 /M (Appearance)
A EERRIG . A RO RIS X L] RE 2 iE BRI AN R I A .

There shall be no such as deep scratch, rust, discoloration or leakage, which may adversely affect the commercial

value of the cell.

3.2 ]/~ (Dimension)

H1% (Diameter): 18.50+0.20mm (#x AXfH Max.18.70mm)
¥ (Height) : 64.90+0.30mm (& K{f Max.65.20mm)

4.1£B8EM4E ( Performance Specification )

4.1 pr#EMNR %M (Standard test condition)

4.1.1 $p#EFE L (Standard Charge)

“BRIEFT HIRARAE 2542°C N L 0.5C (900mA) {EIRIEEFEHZE 3.65V, BubkHFN 0.01C (18mA).
“Standard Charge” means charging the cell with charge current of 0.5C (900mA) and constant voltage 3.65V at
25+2°C, 0.01C (18mA) cut-off.

4.1.2 Hr#E R (Standard Discharge)

“hrAf R IRTE 2542°C L 0.2C (360mA) JHHLE 2.50V.

“Standard Discharge” means discharging the cell with discharge current of 0.2C (360mA) at 25+2°C, 2.50V cut-
off.

4.1.3 WRAFFIE(Testing Environment)

BRAEREAER, ARSI (RIS FE 2542°C, WA T 65% 858 N AT

Unless otherwise specified, all tests stated in this document shall be performed at 25+2°C, and humidity under

65%RH.

A7 GRS PO L AR EE I RE R BE VR R B IR ml AR e, RZIRAL, ASTTRIED, (&4 .
This product specification is the enterprise standard of DLG(Shandong) Energy, without authorization, any pirate or circulation is
prohibited

7115




4.2 3 (Electrical Specification)

4.2.3 W BRI F S B T

Open circuit voltage at delivery

Voltage within 1 week after delivery

% H Item WX 244 Test Condition FHESpecification
N SR (1kHz) W5, ‘
4.2.1 SR FH 30mQak L T
The cell impedance shall be measured by AC
Initial AC Impedance 30mQ or less
method (1kHz).
422 HERE PREFE RS, ARAETIOR
1800mAh
Rated capacity Standard charge and discharge
HEEE 1 A LLANIE . 3.2vEL I

3.2V or more

4.2.4 ¥ FEm (1C/10)
Cycle Life (1C/1C)

FoHL CHEJEED: 1C (1800mA) ,3.65V, 18mA
#k, fRIE 10 238

e CIEJRD: 1C (1800mA) 2.5V #1k, fAkik
10 735k .

Charge (CC/CV): 1C (1800mA) ,3.65V, 18mA
cut-off, rest time 10min.

Discharge (CC): 1C (1800mA) ,2.5V cut-off, rest

time 10min.

1000 7R 25 =2/ W1 AR T

A E>80%
VG 725 8 N R = A PR
KEBIE .

The ratio of the 1000th
discharge capacity and the
first cycle >80%

The initial capacity is the
mean value of first three

cycle capacity.

4.3 BERM (Temperature-rate Performance)

T H Item MK % Test Condition FH% Specification
D HR T ARHETE
Standard CH at R.T KR 250%
B B AN -10°CTEIR AR, fi B4/ Capacity ratio >50%
) Keep batteries in a icebox with ambient temperature of -10°C for 4 hours.
4.3 L R ‘ e
-10°CFO2CT AL 22,0V, THHTAHEAR ShRRAER A 2.
Temperature-rat
DCH at 0.2C to the end of 2.0V at -10°C, Calculate the capacity ratio with
e performance
the nominal capacity.
2) HIR T hRHETEH
Standard CH at R.T B 5 >60%
R N OCCIE AR, Hiel B 4/ N Capacity ratio >60%

AP RS A8 L AR TE R BE T BEVR RIS IR A Rl Albbndfe, REHAL, ANHTEIED, f&4E.
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Keep batteries in a icebox with ambient temperature of 0°C for 4 hours.
0°CTFO.5CI L B L, tHE SHEMREER A7,
DCH at 0.5C to the end of DCH voltage at 0°C; Calculate the capacity
ratio with the nominal capacity.
3) W M hrdEE HET I >95%
Standard CH at RT Capacity ratio >95%
KM N 60°CTEIR A, el B 4/INS
Keep batteries in a icebox with ambient temperature of 60°C for 4 hours.
60°C MR i B4 B, TR SHEREER A 2.
DCH at 0.5C to the end of DCH voltage at 60°C; Calculate the capacity
ratio with the nominal capacity.
4.4 ZLERE (Safety performance)
TiH Item WA %A Test Condition HHE Specification
PRAEFE LS, HESOQRIBH AR, 24/ NI HESLH
AR, ARIE,
4.4.1 b jicry ° R

Over discharge Test

The cell shall be standard charged, and discharged

with 50Q resistor load for 24 hours.

No fire, No explode,
No leakage

4.4.2 178 5

Over charge

PRUEFS RS, LA180OmAf HIJR, 10VIEL: TR 2.
5/

After standard charged, the cell shall be charged for
2.5 hours using 10V, 1800mA power supply.

AR, AFENE
No fire, No explode

4.4.3 HMERE B

FRiAE7E HL i L IE SRR )45 S0mQ LR A BH R4k

B, AN

AN AR P00 L AR T B RE B R IR A R b b, REAIEL, AWTEIED, (4.
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External Short-Circuiting Test

LEE1 /NS L

The cell shall be standard charged. The plus and
minus terminals of the cell shall be short circuited
with a wire having 50mQQ or less resistance, and left

for 1 hour.

No fire, No explode

4.4.4 BRI
Drop Test

PRAEFR S, HIBN100em b 7E T BIREA |,
X\ Y. ZHAET Ko

The cell shall be standard charged and then dropped
onto hard wood from the height of 100 cm in 3

directions X, Y, and Z once at each direction.

AR, AEIE,
R

No fire, No explode,
No leakage

4.4.5 JnFAGa

Heating Test

1 78T FEL FR) RSO B 6 B A 2 R R
RREAT IR, BEAR IR B DL 7y 5E2°CH 3 A E
THE150£2°CJa PR30 738t o

The charged batteries are heated in a gravity
convection or circulating air oven. The temperature
of the oven is to be raised at a rate of 5+2°C per
minute. The oven is to remain for 30 minutes at

150+2°C before the test is discontinued.

ALK, AN
No fire, No explode

4.4.600 i

Impact test

70T L FELV K P I E AR — AP, R EAR
15.8mm )RR 52 SRR FE B Y T, 9. 1kg
R A M6 10mm [ ¥ T bl LV

A test sample battery is to be placed on a flat surface.
A 5/8 inch (15.8mm) diameter bar is to be placed
across the center of the sample. A 20 pound (9.1kg)
weight is to be dropped from a height of 24 inch

(610mm) onto the sample.

AR, ARIE
No fire, No explode

4.4 TH B S

Crush test

H AR AP 1], A8 EAR32mm [
FEARTEINE /), SR RREE N E]17.2MPa, )
IEE3KNJERE UL 77 -

The force for the crushing is to be applied by a
hydraulic ram with a 1.25 inch (32mm) diameter

piston. The crushing is to be continued until a

ALK, AN

No fire, nor explosion

AP RS A8 L AR TE R BE T BEVR RIS IR A Rl Albbndfe, REHAL, ANHTEIED, f&4E.

This product specification is the enterprise standard of DLG(Shandong) Energy, without authorization, any pirate or circulation is

prohibited

10 / 15




pressure reading of 17.2MPa is reached on the

hydraulic ram, applied force of 13kN.

PRAETR L, DL SRS
WRBNWE 1E5Z L
PRBNHH 16.7THz
PRI ] 1 /NS

IRBN 7 1 AR

PRME 1mm T B KK

IRahE, HIBHEATIRAETS R, ARAEC . QE 5 &l
4.4.84k50 A standard charged cell shall be vibrated as specified | No explosion and flame,
Vibration here under. no deformation.

Vibration waveform: sinusoidal. Possible to be charged and

Frequency: 16.7Hz. discharged.

Test time: 1 hours.

Vibration direction: arbitrary.

Total amplitude: 1mm.

After vibration application, the cell shall be standard
CH, and then standard DCH.

5.BiEIEERRL (Welding allowable part on a cell)
RV BE AN TR, TR SRR, AT IR
Welding is not allowed on cell side wall, and only be allowed on the top and end of the cell.

6.48% ( Insulation )
Rt o CIEMRARIROND S 48 A R 7
Can top face (positive terminal) and side is covered with insulation tubing.

7. 5B 7FEHES (Charge State of Battery before shipment)
29 10%5 B .
Approximately 10% state of charge.

8.fi#1F ( Storage)

TR AR IR CRBUIRT 20°0), R, Tokrar. ik Ukrgersid.

A7 GRS PO L AR EE I RE R BE VR R B IR ml AR e, RZIRAL, ASTTRIED, (&4 .
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Store the battery at low temperature (below 20°C is recommended), low humidity, no dust and no corrosive gas

atmosphere.

9.4FiE ( Warranty )

R % 1 AE N B T A A R G R R SN RIAE, A A o A8 T B B #05T Hit
Our corporation will repair the cells or batteries for free or replace with new product if there is any fault which is due

to material or workmanship during one year from the date of delivery.

10 {EFF X BRI ERIR(FRELE RiTEHIN

Handling Precaution and Prohibitions of Lithium Ion Rechargeable Cells and Batteries

10.1 @B ( Danger )

10.1.1 BFIEESRA  (Electrical misusage)

WAUE & T R AR

Use dedicated charger.

Rl R B TR E I HTE .

Use or charge the battery only in the dedicated application.

AN L S ) 7 L

Don't charge the battery reversely.

10.1.2 Bi1E¥F3E3R A (Environmental misusage)

B 2R R T K U B AR

Don't leave the battery near the fire or a heated source.

ANEL H A K

Don't throw the battery into the fire.

ANEEAEIR FE R I 45°C 1 77 15 FH v ot H 7

Don't charge or use the battery in a car or similar place where inside of temperature may be over 45°C.
ANEERE IR, SO HER I B K B K

Don't immerse, throw, wet the battery in water / seawater.

10.1.3 HAth (Others)

ANEAE ARG Pl . WiBE. ROk WM. SEMIAR Dt sUIRZAE .
Don't store the battery in a pocket or a bag together with metallic objects such as keys, necklaces, hairpins, coins, or
SCTews.

AN < Je AR B RS I DA

Don't short circuit (+) and (-) terminals with metallic object intentionally.

ANEE IS BRAE RS B AT R A

A7 i AR O L R GE IRE T REIR LS A IR Fl b AR, REIREL, ANFTRHED, {24,
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Don't heat partial area of the battery with heated objects such as soldering iron.

ANELJH EYHEST Bt

Don't hit with heavy objects such as a hammer, weight.

AR, SR e A AR b, DL U

Don't step on the battery and throw or drop the battery on the hard floor to avoid mechanical shock.

AN LA A DR 47 F B R AT R T B

Don't disassemble the battery or modify the battery design including electric circuit.

ANTEEAE FH 7 B AT i BRI F RS

Don't use seriously scared or deformed battery.

ANEAE TR OB B R A AR

Don't put the battery into a microwave oven, dryer or high-pressure container.

AN FAR ARG R 2 B R AN () S T A [ AR ) FEL VA (A rELV L R S P T R ) — R P
ERE

Don't use or assemble the battery with other makers' batteries, different types and/or models of batteries such as dry

batteries, nickel-metal hydride batteries, or nickel-cadmium batteries.
10.2 % (Warning)

AN IH VR Bl g 2

Don't use or assemble old and new batteries together.

A AERUE I B A 7E AR SE R, ZAF IR B e L

Stop charging the battery if charging isn't completed within the specified time.

FEAEH]. e sl iy, AR R AR . R B R FE SO, 5 LA R

Stop using the battery if the battery becomes abnormally hot, discoloration, deformation, or abnormal conditions is
detected during use, charge, or storage.

i BRI AR R, TR ST 20 K U

Keep away from fire immediately when leakage or foul odors are detected.

A SR ARG 2 B R R b, SERDFTE K BE. AR BENBIIRES, AEHE, KBt 5 Bz
If liquid leaks onto your skin or cloths, wash well with fresh water immediately. If liquid leaking from the battery
gets into your eyes, don't rub your eyes and wash them with clean water and go to see a doctor immediately.

A I T, VAT PR R

If the terminals of the battery become dirty, wipe with a dry cloth before using the battery.

R AE DA R B A o AN R H XA L

The battery can be used within the following temperature ranges. Don't exceed these ranges.

TR 0~45°C

Charge temperature ranges: 0~45°C

JRCHIREVE : -20~60°C

A7 GRS PO L AR EE I RE R BE VR R B IR ml AR e, RZIRAL, ASTTRIED, (&4 .
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Discharge Temperature ranges: -20~60°C
fiti f7 LI IRLE AR = T 60°C

Store the battery at temperature below 60°C
10.3 ¥¥& (Caution)

10.3.1 BFIEESRA (Electrical misusage)

LA 2 DMERE . (CC/CV) RRFE L

Battery must be charged with constant current-constant voltage (CC/CV).

78 HEL LT A 20042 1) L T AR R (B A

Charge current must be controlled by specified value in Cell specification.

JUHEL FELIAT A0 2B ) 7E FEL IR AR B Y A, AR P S AR T 2.0/

Discharge current must be controlled by specified value in Cell’s specification. Cut-off voltage of discharging must
be over 2.0V/cell.

TR IO B L B Ty, R R AR B RSN R A A I, AR AR AR I 2 Ak
BT AT i e

Keep the battery away from babies and children to avoid any accidents such as swallow. If younger children use the
battery, their guardians should explain the proper handling method and precaution before using.

FEAL R AT, 15 5500 B 32 P - IR AN AL BE Bl Y I -

Before using the battery, be sure to read the user's manual and precaution of it's handling.

FEAE TS AR AT, 155 55 0 R B2 78 FEL AR P T

Before using charger, be sure to read the user's manual of the charger.

FEZ BB IR TAEASH BIBAET, F5500 b P Tt

Before installing and removing the battery from application, be sure to read user's manual of the application.
AR IS [ PP R, VS RS RIMET, ARG PR AT A 2 O

Replace the battery when using time of battery becomes much shorter than usual. Cover terminals with insulating
tape before proper disposal.

A T EACHIRAE, R RLR ], fEREAEIR AL . R AR T .

If the battery is needed to be stored for a long period, battery should be removed from the application and stored in
a place where humidity and temperature are low.

R FE L PRI, TERE oz B iy A i FE B DA AR

While the battery is charged, used and stored, keep it away from object materials with static electric chargers.
10.3.2 < b A 78 A e A% R B7E s A P O B et

Design of positioning the battery pack in application and charger

N T B Lk e R T AR A RS AL, R T IR R T B A FH R e L I A R R A XA

To prevent the deterioration of the battery performance caused by heat, battery shall be positioned away from the

area where heat is generated in the application and the charger.

A7 i AR O L R GE IRE T REIR LS A IR Fl b AR, REIREL, ANFTRHED, {24,
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MIEFERANREHENFER , BEREREA].

Please contact us when you need any help including safety concerns.

Motk LR L B BT R IX R AR B e T SR 7 b el 15 4%

ADD: Building No 1, No 36 East Dongfeng Road, Economic Development Zone, High and New Technology
Industrial park, Weishan, Shandong Province, China

HLTE (Tel): +86-0537-8666008 14 H. (Fax): +86-0537-8666998

LT HE4S (E-mail) : tech. support@dlgbattery. cn

AP AR A L AR TE I BT BEVR RIS PR =l Aok b, REAZRL, ASFTRIEN, fR4.
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