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1. A= 5 General Information

1.1 &EH3EH Scope
ARG RE T hw) B R BE VRO PR A ) AR 7 B Y A RS 1 RS HOR BRIk R R
T, s R ECA RS LLAMREORZR, 15 S5 E T RE IR R B IR A m] B R AH G .
This specification describes the technical requirements of Cylindrical Lithium-ion Cell supplied by Hunan huaxing

new energy technologyco.,LTD. If any other technical information is needed, please contact Hunan huaxing new energy

technologyco.,LTD.

1.2 7= 84325 Product Classification
[ A 7R ) 78 R A RS

Cylindrical Rechargeable Lithium-ion Cell

24 F% Model Name

LiFeP04-32700- 6.0Ah
1.4 HLEHF A Benefits

® JUEYEERMN ST Sturdy and pressure resistant steel envelope
*EAE High capacity

® H 8 115 3K % Excellent cycle life

® {875 (R IR PE A Excellent high and low temperature performance

® EH i fasE  Steady output voltage

® 5 Low self-discharge

® JE 7 AR Double safety protection

® E PR AT b A /7 With outstanding high level of vibrations and shocks
1.5 FZ N H Main Application

M T A (5% . =%%E . IURMHEE) Electric two-wheeled vehicle, three-wheeled vehicle,
four-wheeled low-speed vehicle
® JE {5 5 & IR UPS
® %4t Storage energy
1.6 HLHBZH % Battery Assembly
FAAS BEOO AR LA B FH 2H 3% B — s S 1 2, B RV S R R G AL R S 5 5 A R T 4 0 T R A R

PEFM ST,
Ve AT T SO BN 36 £ R BN (3T B SO S SO, FE AT B SO AR
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Individual cells should be integrated in specific battery packaccording to customers’ demands.The battery

packtogether with electronic system provides performance, thermal and safety management.

2. FR{EILAS Nominal Specification

I
TiH Item %1 Condition/ Note 2@%_ 2
Specification
2.1 I3MAE 1C AR 6.0Ah
Norminal Capacity 1C discharge capacity '
2.2 JNEE 1C A A & 5 8Ah
Minimum Capacity 1C discharge capacity '
2.3 2 A BE £ 1000 Hz Rl &
<
AC Impedance At AC 1000 Hz <8mQ
2.4 FRFRHLE
. 3.2V
Nominal Voltage
CIPNER G 32.240.3 mm BT 45 A
2.5 HISBR S Cell Diameter Max. 32.5 mm ESRNE L. For
Cell Size E M= 70.5+0.4/-0.3 mm | details, please prefer
Cell Height Max. 70.9mm to Figure 1.
26 EGHEE
y > 1405
Cell Weight st g
2.7 RHBUERE T 78 HY 365V
End-of-charge Voltage CC Mode '
2.8 K FFEI L LR 6A
Max Charging Current
2.9 7 HBULE AR fH 78 L -
End-of-charge Current CV Mode <03A
2.10 7L R 78
A bt 7S . <1 C at CCICV
Charging Method Standard Charging
211 JE B JEL I R "y
End-of-discharge Voltage CC Mode '
2. 12 F R RREETHOH HLIR Max
. . . 18A
continuous Discharging Current
2. 13 f KRR A FL R Max S0A 3

Pulse Discharging Current

2. 14 ¥ RECycle Life

1 C/ 100 % DOD

>2000 cycles

i GERTTY S
2.15 #AE IR Charging Temperature oeoe
JE e [ R
S‘“ . Ti LU -20~ 60T

perating Discharging Temperature
Temperature
i yHE &

Range il 47 -20~ 45T

Storage Temperature

TE: AN T TSR BN R L G S5 SO BB (T B SO 9 3243 Sof, e dT BN SC A dE 32 4% S0
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2.16 521 WA R AT, . AR
Appearance Without break, scratch, distortion, contamination, leakage and so on

3. MR 444 Test Conditions

3.1 trvENMR 14 Standard Test Conditions

FICREAESR, WP =R N 25 TR T, =il EsA:

IR 25 T £5 T, % 15~90 %RH,

KA JE 77 86 kPa~106 kPa.

If no otherwise requirement, room temperature(RT) is 25 T *2 <C,andall tests stated in this Specification are

conducted at 25 CT45 T, 15~90 %RH and atmospheric pressure of 86 kPa~ 106 kPa.

3.2 hrifE 78 i Standard Charging Method

“ ik 78 LRI FE AR AR IR S5 A R, AR DATEE B 1 C AU HL A 3.65V, LA 3.65 VM E F 7 FEL A LU

/NF0.05C, #HE 1h.

“Standard Charging” means that in standard test conditions, charge the cell at a constant current of 1 C until the

voltage reaches 3.65 V, then charge it at a constant voltage of 3.65 V until the current decreases less than 0.05 C and

placed for 1 h.

3.3 HR#EJ L Standard Discharging Method

“PRAEBCRRIAEARAENHA 25, FES DUIE € ARt 1 C T2 2.0 Ve

“Standard Discharging” means that in standard test conditions, discharge the cell at a constant current of 1 C until

the voltage reaches 2.0 V

4. HPEEE Electrochemical Performance

I H Test Item

IR 7% Test Method IR E Criteria

4.1 ZZHRARE
AC Impedance

HLACN % 3.2 e 78 HEL 5 78 1000 Hz il &

<8mQ
Cell shall be measured at 1000 Hz after charged per 3.2.

4.2 YIURERE (Cini)
Initial Capacity

HSiZ 3.2 e G, 1% 33 e aiih. A B 6.0 Ah

Cell shall be charged per 3.2 and discharged per 3.3 within A2 6.
Cini> 6.0 Ah

1h after full charge.

TE: AR BT SO BN R 4L (0 SE4% S AF BT (9T B SO 9 324230, HeedTEI SO 9 AR 32 4230
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N =]

4.3 YIEHE (3C)
Initial Capacity

O 32 Ml e dn, HLC DUE T H 3C i 2.0V,
Cell shall be charged per 3.2 anddischarge the cell at a

constant current of 1 C until the voltage reaches 2.0 V.

A E: > 99%Cini
Discharge.Capacity:>
99%Cini

HNESER T (2882°C) #% 1 CCC/CV ZHLJGHE 10
min, ZRJELL 1 CIEFRBEE 20V 4%, #E 10 min,

FRHAT T —IRIEIR, 1E42E 2000 K. REMRER >80 %
4.4 ¥ 1C ER GGy Cell shall be charged at CC/CV mode(CC: 1 C, CV:3.65V,
Cycle Life End-of-charge current: 0.05 C); After stored for 10 min, | Capacity retention >
cell shall be discharged at CC mode(1 C, End-of-charge | 80 %
voltage: 2.0 V);After stored for 10 min, tests shall be
continued for 2000 times.
HUSTE S T (2842°C) #% 3 C CC/CV 751 E 30
min, X5 LA 3 CIEVURHE A 2.0 V 4551, f&E 30 min,
FRHEAT N — A, 3%E%E 300 IR, HEAREE >90 %
45 ¥ 3C 1By Cell shall be charged at CC/CV mode(CC: 3 C, CV:3.65V,
Cycle Life End-of-charge current: 0.05 C); After stored for 30 min, | Capacity retention >
cell shall be discharged at CC mode(3C, End-of-charge | 90 %
voltage: 2.0 V);After stored for 30 min, tests shall be
continued for 300 times.
A6 15 b A HUSE 32 MUE R, =i FEL 6 C BB B4 1L s

High-rated Discharging
Performance

HiE .
Cell shall be charged per 3.2, and discharged at 6C to
ending voltage at RT.

Discharge Capacity:
> 95%Cini

4.7 fRIE 1 RE
Low Temperature

Performance

RS 3.2 BE LS, K FE BN — 5 Tk P (AR I AR

HfEER 4h, RELL1C BB EZL bR,

Cell shall be charged per 3.2 and stored in a
temperature-controlled for 4h. Then
discharged cell at 1C to ending voltage.

environment

A
Discharge Capacity:
>70%Cini (-20<T)

4.8 WG AF
Room Temperature
Storage Test

HLSH% 32 e AL, £ 25 T2 T TidE 28 K,
B 1CEApS R EL Ik,

Cell shall be charged per 3.2, then stored at 25 <C #2 <C for
28 days. Finally discharged cell at 1 C to ending voltage.

HERFFE >95%
Capacity retention >95%
HEWREHR>9T%
Capacity recovery rate >
97%

4.9 wEiRAFE
High Temperature
Storage Test

HL % 3.2 e /S, 7E 60 T2 T FHE 10 K5,
HinfWE 5h, FLL 3.3 MUERUE.

Cell shall be charged per 3.2, then stored at 60 <C #2 <C for
7 days. After standing for 5h , discharged cell per 3.3.

AERFFE >93%
Capacity retention > 93%
BRI FE>95%
Capacity recovery rate >
95%

T ARAT TS RN G A S B B T BSOSz 30, e BN SCff sz #450ft
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5 1545 Environment Characteristic
PRI H Test Item I 777 Test Method ¥ 36 FRUE Criteria

5.1 fERIEE IR

Constant Temperature
and Humidity Test

HLEH%3.2 M R e, #HESIN45 T 82 T (90~95%
RH) MIEIRAE A 8 & 48h JFHUHE, 7= M RHE 2
h, W% 1h.

Cell shall be charged per 3.2, and stored in 45 C &2 <C
(90~95% RH) for 48 h. Then be placed in RT for 2h and
checked for 1h.

HLS TG AT . o
ANEM. ANEIE No
distortion, no rust, no
fume and no explosion.

5.2

W b P e
Thermal Shock Test

R 3.2 B S LG, ONTREZEAE T, 60 min A [ 2
-40 T, {R¥F 90 min J5, 7E 60 min NF+% 25 T, FAE
90 min A J1% 85 T, fiFF 110 min, R/57E 70 min
% 25 T . HE LIRS X, WE 1h.

Cell shall be charged per 3.2, and put into an oven.
Temperature inside the oven will drop to -40 <C in 60 min
and remain for 90 min. Then it will rise to 25 <C in 60 min
and keep rising to 85 <C in 90 min, following by remaining
for 110 min. And it will drop to 25 < in 70 min.

Repeat this process for 5 times, then check it for 1h.

RS AR IE . ANEE K
AN R

No explosion, no fire, no
leakage.

5.3

([ SEWESIR%y
Low-pressure Test

RS 3.2 g R G, IMARAURAE S, W5 UEN
11.6 kPa, WEENEN, #E 6 JE, ML 1h,

Cell shall be charged per 3.2,then stored it for 6h at an
absolute pressure of 11.6 kPa (RT). Check it for 1h.

RS AR IE . AN K
AN

No explosion, no fire, no
leakage.

5.4 Bk

RS HZ 32 E ARG, 1IEfm T T 1.5 m&EE
HY kv Bk e b, W 1h.
Cell shall be charged per 3.2, then dropped from a height of

HUS AR . AN K
AR

Drop Test 1.5 m onto the concrete ground. Positive and negative | No explosion, no fire, no
terminals of cells shall be towards the ground. Check it for | leakage.
1h.
R 3.2 FUE TS A, S8 4R A 3.5 wt% NaCl i
5.5 12 Ll ik 2h, Mg 1h. RUBS AR . Ak K

Soaking Test

Cell shall be charged per 3.2, then completely soaking into
NaCl solution (3.5 wt %) for 2h. Check it for 1h.

No explosion, no fire.

TE: AR BT SO BN R 4L (0 SE4% SO BT 9T B SO 324230, HeedTEI SO 9 AR 32 42301
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6. %4 Safety Characteristic
AT H Test Item A J7¥2: Test Method K 36 1 Criteria

6.1 ik
External
Short-Circuiting Test

HUESIZ 32 e G, HIE. MRE SN E 10 min,
SRR FLBH N T 5 mQ; FHE 1h.

Cell shall be charged per 3.2, then short-circuited by
connecting the positive and negative terminals with a
resistance of <5 mQ for 10 min. Check it for 1h.

RS ARNE . ANEZ K

No explosion, no fire.

6.2 i
Over-charge Test

MG 3.2 Mg m G, DL 1C Mm% 5.5 V Bim
ik 1h JafFike s, WE 1h,

Cell shall be charged per 3.2, then charged at 1C to ending
voltage of 5.5 V or charged at 1C for 1h. Check it for 1h.

HUS AN . ANEE K

No explosion, no fire,

6.3 s
Over-discharge Test

RO 3.2 Mg 7S, LU 1C MR 90min , W%
1h,

Cell shall be charged per 3.2, then discharged at 1C for 90
min Check it for 1h

RS AR IE . AN K
AR

No explosion, no fire, no
leakage

6.4 F RN
Crush Test

RS 3.2 BUE ARG, LA 75 mm 5 A A 2 B
RS AR 77 H),  BA(5+1) mm/s S EHT ., M KN 0V
B Y A B 30%E 5 I 73k £ 200 kN 5 5 i $ T
MEE 1h,

Cell shall be charged per 3.2,then crush the cell
perpendicularly to the cell plate at a rate of (5&1) mm/s
with a semi-cylinder (radius of 75 mm). When met any of
the following criteria, stopping crushing and check it for
1h.

1. Voltage reaches 0V;

2. Deformation reaches 30%;

3. Pressure reaches 200 kN.

LS ANERIE . ANEZ K

No explosion, no fire.

6.5 &R

Acupuncture Test

HOE % 3.2 e RS, F¢S mm~¢ 8 mm [ =il AW %,
PA(2535)mm/s [R5, AAHE LT & FL T AR AR 1) U ) B
7, B LB E S TR R LA L, AN E A E
My, Mg 1h,

Cell shall be charged per 3.2,then acupuncture the cell
perpendicularly to the cell plate at a rate of (2535)mm/s
with a $5 mm~¢ 8 mm steel needle and remain it inside.
The acupuncturing location shall be near the geometric
center of plane. Check it for 1h.

AR ERE . Rk

No explosion, no fire.

T ARAT TS RINFR A G A S BN B T BSOSz 30, e BN Seff sz #5530t
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% 3.2 e A, MCENIEERM, L5 T/min i)
WEHZEETE 130 TR T, HARE: 30 min 5510

6.6 #phillik (130 © | W 1he RSN K, AR,
Heating Test Cell shall be Charged per 32, then heated in an oven. No explosion’ no fire.

Temperature will rise to 130 T+2 <C at a rate of 5 T/min
and remain for 30 min. Check it for 1h.

7. 171% 5iz % Storage and Transportation

7.1 BT HUSHRRE, 7B AT AOE I A R R .
Based on the character of cell, proper environment for transportation of pack need to be created to protect the
battery.

7.2 J it FE P 7 AR B0 A B RN 50% SOC ,  LAR LR AN 52 58 1 AR AR 1) 352 4%
During transportation, 50% SOC must be kept to ensure that short circuit, appearance of liquid in the battery or
immersion of battery in liquid never occur.

7.3 M AE-20 T-45 T WF SR Hil BRI N F 4.
Cell should be kept at -20<C-45<C in warehouse where it’s dry, clean and well-ventilated.

7.4 ) R I T R R A TR L B AR

During loading of battery, attention must be paid against dropping, turning over and serious stacking.

8. ‘47| Precautions and Safety Instructions
Skt G HEON I R, I AR NE, 1S VE R DL
In order to prevent the battery leakage, getting hot and explosion, please pay attention to preventing
measuresasfollowing:

Warning!

® 70K R K H . JEAE AT I,  HL I R AR TR B A A T
Never throw the battery into water. Store it under dry, shady circumstance when not use.
® i 77) FUE] I SRR A S

Never misidentify the positive and negative terminals.

® 5 7] AR R B0E IR p, e e

Never connect the positive and negative terminals of battery with metal to prevent short-circuiting.

LR LRIUESE o Ry o R e R
Ve AT HLFSOP I GE 2L € SR SO B R (AT BSOSO, AT BSOS S
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Never ship or store the battery together with metal.

® ii5 )ik . PO R I R

Never knock, throw or trample the battery.

® 57 AT 7 B R SRR L .
Never cut through the battery with nail or other edge tool.
Tips!
® 5 70 E I v R R B A v, S gl v B, B T A i AR R RS, R K TE

il A7 (R 2 36 B W2 10~45 <C.
Never use or store the battery under the over-high temperature. Otherwise it will lead to battery over-heating, which

might lose some function and reduce life, even getting fire. The proposed temperature for long-term storage is

10~45<C.
® 5 70K B BN K B B R T, R BRI TS Y. PR IR I R R R AL, AT Al Wi b

BLiEN
Never throw the battery into fire or heating machine to avoid fire, explosion and environment pollution; scrap

battery should be returned to the supplier and handled by the recycle station.

® 5 PR E T R I BRI, N 2 BOR R B .

Never use the battery under strong static electronic and magnetic field, otherwise it will destroy the protecting
device.

® 5 LR OME R O HE IR, IS 205 AE, oK JE R AR .

Never knead eyes if leakage electrolyte gets into eyes. Wash eyes by water and seek medical advice ASAP.

A HVBAEMEH . . RAEET R T RIR, I, BRBEARIEE R, HE AR RS, If
battery emit peculiar smell, over-heating, distortion or appear any unconventionality during using, storage or

charging process, pleasestopusingandtake it out of the device.

© i 20 7 s LB SRR, G PR MR A AT R

Never cut the battery in socket directly, please use the stated charger when charging.

® TS A A R A IS A OB % HA RF I .

Check the voltage of battery and relevant connectors before using. Do not use until everything turns out to be

normal.

TE: AR BT SO BN R 4L (0 SE4% S AF BT (9T B SO 9 324230, HeedTEI SO 9 AR 32 4230
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® (£ 70 HL AT I A B AR R I R Ak . MBS A AL S O R I TR, W R, ARSI
VR, AR R EATE R ARSI, A RATTAEA G 237412

Prior to charging, fully check the insulativity, physical condition and ageing status. The pack voltage must not be

less than the cut-off voltage, if not, it needs to be labeled. The user should contact our Customer Service

Department. It can’t be charged until repaired by our staff.

® BT L 50 %SOC T #ifr, HFHFERMM, FHEBEH.

The battery should be stored in 50% SOC. It needs to be charged once again if out of use for as long as half a year.

® itk I g, T TRIMRAER, S SEERMAEREAR .

Clean the dirty electrode with a clean dry cloth if any contamination appears, otherwise poor contact or operation

failure may occur.

9. i R % H Consultation
AT e, 15 LT 7 B i
As to obscurity, contact us as followings:
1R HE D6 RE VR RS A BR 2 7]
Hunan huaxing new energy technologyco.,LTD.
Huhk: IR KT 2 @R LI X G K R % 216 5
Address: No.216,Jinshui North Road, Ningxiang high tech Industrial Park, Ningxiang City, Changsha City, Hunan
Province.China
Postcode: 410600
HiE (Tel) : 0731-88310888
f£H (Fax) : 0731-88310888

T ARAT TS RINER A O A S B B T BSOSz 30, e BnSeff sz #5530t
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b4 Annex
Bt 1 /Figurel
LB ] RS RS
Cell’s appearance and dimension
' |
70.5+0.4/-0.8
| |
| 1
B 2 [Figure2

3.7

e
w

Voltage A/
w

2.7

25

6.0AN Tl iR Bk 411 28 VB AN [F) 435 % 70 L it 2k
Different rate charge curve of 6.0Ah LiFePO4Cell

Typical charge prefiles at 25 +5°C

3C

0.5C

00 05 10 15 20 25 30 35 40 45 50 55 60 65 70

Capacity(Ah)

e AR E T OO RN A A S R AT BSOS, BT BN AR R S
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Bt 3 /Figure3
6.0AN Tl 2 2k 411 28 F I A () 4% 26 5 it 2k
Different rate discharge curve of 6.0Ah LiFePOacell
Typical discharge prefiles at 25 +5°C
38
g
=
s
0.0 1.0 20 3.0 40 5.0 6.0 7.0
Capacity/AH
k&l 4 /Figured

6.0 Ah fff 2 2k 4 F vt A [ BE Rt 28 (10
Discharge curve of 6.0 Ah LiFePOucell at different temperatures( 1C)

Voitage/V

0 01 02 03 04 05 06 07 08 09 1 1.1
Capacity/%

TE: AR TSR BN R 4L (0 SEA% S0 BT (9T B SO 324230, HeedTEI SO 9 AR 3242 30
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B 5 /Figure5
6.0 Ah i Rk 41 Hith 25°C 1C 5 ¥R Hh 28 &
25°C 1C Circular curve of 6.0 Ah LiFePOacell
110.0%
100.0%
]
ea 90.0%
k=)
E 80.0%
§ e 1C/2000th/80.1%
T 700%
g. 60.0%
(&)
50.0%
40.0%
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Cycies number
6.0 Ah B B2 2k 8 Ha vt 25°C 3C 1 A it £k 1K
25°C 3C Circular curve of 6.0 Ah LiFePOacell
105.0%
100.0%
5; 95.0%
8 90.0%
E
& B850%
§ - 3C/300th/90.39%
= 80.0%
g 75.0%
U 70.0%
65.0%
60.0%

0 50 100 150

Cycies number

250 300 350
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