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1. &HYEHE Scope
AT RS T REIE T Ll 2R W A AR RE VR R B 22 w) (LA Ty k] Wi e ) 25 7 B 58 5 M i g 1 WL T )

i PERETRBR o

This specification describes the performance index of the lithium ion polymer rechargeable battery manufactured by
Shandong RealForce Enterprises Co., Ltd. (RealForce Enterprises for short below).

2. HHEEIS Model: F20-08180225

Horp P AR AREARL 207 il 206 20 Ah ;087 Jy HLItb ) 8. Omms 1807 Jy ity
()58 R 180mm; “225” Jy B ) i & 225mm.

“F” represents LiFePO4 material; “20”battery nominal capacity 20Ah; “08” battery Thickness 9.0mm; “180”
battery width 180mm; ‘225 battery height 225mm.

\vYal

Ni TAB

Ni TAB

|

!
W

IiH Items iR Discriptions s Size (mm)
T UE R Thickness 8.2 (max)
W R BEJE Width 180.5 (max)
L HLS R Height 226.0 (max)
B M H-5EEE Tab Width 30.0£0.2
A W HASE Tab Length 50+2
W1 W H-HLEE Tab Distance 90£2
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3. B Specification

40 . 60
Time( min)

WiH Items Fr¥E Standards %7 Remarks
e ) R Z & Typical 20Ah V, 0.5CsmA Disch
1. %tk Capacity .j/T 7]‘/2’1% 'yplca 0 CC/CV, 0.5C; %sc arge
/N7E . Minimum 19.5Ah CC/CV, 0.5CsmA Discharge
2. taF HLHE Nominal Voltage 3.2V
3. WFH Internal Resistance <B3mQ AU AC, 1 kHz, Full Charged
4. Wy d 5 Battery Weight 560g+15¢g
FRUEFE L 0.5C 2.5 /NIN(CCICV, % 4.2)
5. smHLITTE Standard Charge ) 2.5hrs(CC/CV, Refer to 4.2)
Battery Charge | PRig i i 1C 1.5 /NI (CCICV, 5% 4.3)
Quick Charge 1.5hrs(CC/CV, Refer to 4.3)
6. THV A L L
s +
CC Charge Cut-off Voltage 3.650.05V /
7. T bRy, Standard Discharge 10A, 2.00V 0.5CIEJH, CC discharge@0.5CsmA
Discharge | fz KJiH Maximum Discharge 40A, 2.00V 2CTHKH, CC Discharge@2CsmA
8. ki e 8 #» Pulse Discharging 8 seconds 100A 5C @25°C
i) . - 10. 5278 AR
9. SLIWHFIE Typical Charge Characteristics Discharge Characteristics at Different Current
Voltage(V) Typical charge characteristics V%"Z?e(v) Discharging at Different Current
3.8 charge condition:cc-cv 3.65V o —0.2C|
Max.11t,0.02C5mA cut- off at 25 deg.C 3.4+
3.6+ j 3,2_-
urrent ( mA) . ]
2.8
Voltage (V) 1
3.2 2.6
Capacity ( mAh) 1
2.4
3.0 ]
2.2 s
2.8+ 2_0_.
0 2I0 Y y glo 100 0 2I0 4I0 GIO 8IO l(I)O

Capacity 25C, %

1

LAw3A T3 iy
Cycle Life

KT 3000 &
> 3000times

HARM, 5.6 15
Referto 5.6

12 96 S R e

Discharging Curve at Different Temperature

1C Cycle Life Curve

T T
0 500
Cycle Num

T T T T T T T T T T T 1
1000 1500 2000 2500 3000 3500

Discharging Curve at Different Temperature

——-207C|

100 4 Voltage(V)

MW\\ 3.4

804 3.2

g 3.01

-% 60 2.84
1S
[0}

o 2.6

S 40+

O 2.4+

204 2.2

2.0

0 18

LA S SR A L B B B IR LA e L
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N : PRSI B (R R TR L 20/ T 65°C)
WA 0C~ ,
(}E@@E{"& - 45°C Environment temperature(battery surface
e e arging emperature temperature must be less than 65°C)
S Diechare o | PR (L R TR AL 80C)
Operating T L B2 Y5 | Discharging 20°C~ ;
Temperature T ¢ 60°C Environment temperature(battery surface
Range cimperatre temperature not to exceed 80°C)
o e . B A7 FIELBEVE 2 0~35°C
V=] 3 _1 C —~
ﬁﬁﬁ&n}%{: i ¢ 600 C recommended long-term storage
orage " empetature temperature is 0~35C
14 47751y Storage Life Or;iar %12 [1)H H{H Nomal shippment
/.| AR5 NI £ 18 Sl
Il
155b3 Appearance No deformations, stains, or electrolyte leakages

4, MR Testing Conditions

4.1 FpUENIRSAF Standard Testing Condition
TR AR, RS L R A A e TR 25°C +2°C, WRJE(65+20)%RH, Sk 101.325kPa.

Without special requirements, all the tests of this specification shall be done under: temperature 25°C +2°C,

humidity (65 220)% RH, air pressure 101.325kPa.
4.2 krHEFSHE Standard Charge

1E 4.1 ESM T, 56 0.5CsmAFE LA 3.65V, FELL 3.65VHE s 78 L 2 /N T 0.03 CsmA.

Under 4.1 specified conditions, charge at 0.5CsmA to 3.65V, then charge with constant voltage 3.65V until the
current is less than 0.03CsmA.

4.3 HREFRHE Quick Charge
fE 4.1 ESMT, Ll 1ICsmATRHZ 3.65V, LA 3.65VHEE 78 L 42 H /M T 0.02 CsmA.

Under 4.1 specified conditions, charge at 1CsmA to 3.65V, then charge with constant voltage 3.65V util the current
is less than 0.02CsmA.

5. HMERE Electrical Performance

WIRIFE Test Items R F5 1 Test Methods PR FRYE Test Standards

OH% 4.2 8043 WUE S S AE 4.1 BUE 5F MR E

5.10.5C JicitkRe 0.5~1 /M, 15 EL 0.5 CsmAJH L 3 28 1 F i JBCRIN TRIAMIE T 117 234
0.5C Discharging | Charge the battery with 4.2 or 4.3 specified methods, Discharging time should not
Performance stored for 0.5~ 1hr under 4.1, then discharge at be less than 117mins

0.5CsmA to cut-off voltage.
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O 4.2 B 4.3 BUE 78 HUG AE 4.1 BUE &A1 T &
5.2 1C JBUf ke 0.5~1 /N, 15 A 1CsmA R 3 28 1 E L JECRIN TRIANME T 57 73l

1C Discharging
Performance

Charge the battery with 4.2 or 4.3 specified methods,
stored for 0.5~ 1hr under 4.1, then discharge at 1CsmA
to cut-off voltage.

Discharging time should not
be less than 57 mins

5.3 ik PERE
High Temperature
Performance

HLIE 4.2 50 4.3 e e AT AUR K BTN 55
CH2°CHmrl A EE 2 /N, SRJG LA 1 CsmATK
LR 2R, SERETRS, R R IGT AE 4.1 BUE
S NHAE 2 /DI, SRS H IS

Charge the battery with 4.2 or 4.3 specified methods,
put cells into 55°C £2°C high temperature box with
constant temperature for 2hrs, discharging at 1CsmA to
cut-off voltage. Then take the cell out, stored for 2hrs
under 4.1, check the exterior appearance.

LJECHLIS TRIAMIG T 54 43
Discharging time should not
be less than 54mins

2SN, TR
Exterior appearance no
deformations and cracks

5.4 iR PERE
Low Temperature
Performance

HLIE 4.2 504.3 BE 78 AT AU R RN

20 2°C IRIRAR HPEE 2 /NI, 2RI EL 0.5 CsmA
BUR AR LB, SEIRETAUG, KRS AE 4.1
FE AT N HE 2 /NN, SR B FRSAE.
Charge the battery with 4.2 or 4.3 specified methods,
put the cells into -20+2°C low temperature box with
constant temperature for 2hrs, discharging at 0.5 CsmA
to cut-off voltage. Then take the cells out, stored for
2hrs under 4.1, check the exterior appearance.

LIS LIS TR)ANMIG T 45 234
Discharging time should not
be less than 45mins

2SN, TR
Exterior appearance no
deformations and cracks

5.5 fif HUERKFRE TS
Charge
Retainability

HLL% 4.2 5 4.3 BUE ZBHLATAOG, 1 4.1 BUE 41T
THEE 28 K, FFLL 0.2 CsmAJHL B2 1k LT .
Charge the battery with 4.2 or 4.3 specified charging
methods, stored for 28 days under 4.1, then discharge
at 0.2CsmA to cut-off voltage.

HERFFR295%
Capacity retention rate>95%

5.6 HIN A3 i
Cycle Life

HIDM% 4.3 BUE 785 L E 0.5~1hr, SRJSLLT
CsmAFHL AR, BOBET RS, il 0.5~ Thr,
FRIEAT R — ARG, BRI 3000 1Ko
Charge the battery with 4.3 specified charging
methods, stored for 0.5~1hr, discharge at ICsmA to
cut-off voltage. After discharging, stored for 0.5~1hr,
then do charge and discharge cycles more than 3000
times.

FHRRFFR>80%
Capacity retention rate>80%

(o]

. FFIEMEE Environmental Function

MRIHA H Test Items

R T7H: Test Methods

K I ARUE Test Standards

6.1 H WA
Constant Heat &

Humidity Test

L% 4.2 80 4.3 BUE FE AT U K RN 40°C
+2°C(90%~95%RH) (1 TH A6 4l B 48hrs)i
F HS O AR =R N R E 2 h, B, 7ERL 1
CsmA AL 2 F L .

Charge the battery with 4.2 or 4.3 charge methods, put
cells into 40°C 22°C (90%~95%RH) constant
temperature and humidity box, and stored for 48hrs,
then take cell out, stored for 2 hrs under room
temperature. Check the exterior appearance, discharge

at 1CsmA to cut-off voltage

1 R AN AR T, i,
ERER YR
Exterior appearance no
deformations, corrosion,
smoke or explosion

2 JRCRIN R YAV T 36 234
Discharging time no less
than 36mins
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6.2 =B
Vibration Test

HI% 4.2 87 4.3 BUE TR A AN, Rt e e e
GG L, R AR AN 4R i
FEUF SIS o XY Z AN 5 ) AN Iy 1) A
10~55 Hz S 434015 5)) 30mins, FIMIHE 2% 4 1oct/min:
B HiZ: 10Hz~30 Hz;

PEAZ MR AELCHRE): - 0.38 mmy;

PRIESIZ: 30Hz~55 Hz;

PLAZ R AELCHRE): - 0.19mm.,

Charge the battery with 4.2 or 4.3 charge methods,
install battery on the vibration table, adjust the
equipment according to the following vibration and
amplitude frequency. From X,Y,Z three directions in
10Hz~55Hz sweep vibration to sweep for 30mins with
the sweep frequency speed rate at 1oct/min:

Vibration frequency: 10Hz~30 Hz(single amplitude)
Displacement amplitude(single): 0.38mm;
Amplitude frequency: 30Hz~55 Hz(single amplitude)
Displacement amplitude(single): 0.19mm.

LHUSAN T w80, I
W B R R
Exterior appearance no
apparent stain,
leakage,smoke and
explosion

2 LR L ANV FR R HL s
Battery voltage no less than
nominal voltage

6.3 fll gk
Crash Test

HLE% 6.2 IIRILE LI 45 G, Fe it r 4% X.Y.Z
ZANEAREE AR R e RS G b, R
IR L I < BT RS R], BEAT Al 1K s
Jik P INI4 . 100m/s?, % min BEFEE: 40~80
Jk R RIS 1] : 16 mins, il K4L: 1000210, After
battery tested with 6.2 specified methods, fix the
battery through the fixture from the three perpendicular
X,Y,Z axes respectively to the viabration table, then
following the requests below to adjust the acceleration,
pulse duration time for crash test:

Pulse peak acceleration: 100m/s,

Collision frequency per min: 40~80

Pulse duration time: 16mins collision

Frenquency: 1000+ 10.

LSS w8, I
W E B
Exterior appearance
apparent stain,
leakage ,smoke and
exposion.

2 L L R ANV FR R L s
Battery voltage no less than
nominal voltage

6.4 [ &R
Free Drop Test

HITME 6.3 (R S0 45 A A5 HUDRE il A= B A
1000mm 475 [ gk 2 E T K9 i 11
18-20mm Jii (RIAHR -, AN X.Y.Z IE 57 [l (75 A J7 1)
BT E HERTE 1 HEBIE SRS, R
BEAT 1C ZeBCRIEIN, B AR BOR I TR AME T 51mins,
HIAr 28 b 7R R AE IR, ZETBCRAEA Y AMIE T 3 1Ko
After battery tested with 6.3 specified methods, let the
sample drop from the height of 1000mm to 18-20mm
wooden board on the cement floor. Drop from the
positive and negative pole in X, Y, Z (6 directions)
once respectively. Then at 1CsA to act on the charge
and discharge cycles until the discharging time is no
less than 51mins. The cycles is no less than three times.

AR I S/ T O = P 7
Battery no electrolyte leakage,
smoke or explosion
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7. BAPR Safety Test

RN H Test Items

R F7 1 Test Methods

R AFRUE Test Standards

7.1 S
Heavy Impact Test

R SBHEr & L, K EAA ©15.8mm HE Dy
9.1kg MERERE Tt FJ7, iEH A 610mm
A LE T, s, S RvERAEZE. Put
the Battery on the impact platform, let the steel column
of ®15.8mm 9.1kg right above the battery center, then
drop it from the height of 610mm to impact the cell.
Distortion is allowed

RS AN K, AR
Battery with no fire or
explosion

7.2 B A

Extrusion Test

F HUCIAE S s w3 T 2 8], R el
SPAT TSI, BN ) A 13KNOREE )
Imin,

Put the Battery between the surface of the extrusion
equipment, with the Battery mandrel parallel to the

extrusion plane, and gradually increase the pressure to
13kN, stored for 1min

RS ANE K, AERSE
Battery with no fire or
explosion

7.3 Haphh ik
Thermal Shock Test

R PR AR L FAGE AT AR, RJA A 5422°C/min
(R T s 3R TE A 130 +2°C IR FF 30mins.

Put the cell in the electric blast oven with speed of
542°C/min to increase the room temperature to
130£27C, stored for 30mins

RS AN K, AR
Battery with no fire or
explosion

7.4 3 7RI
Over-charge Test

SR IR LL 0.2 CsmAT AL R B, SR 54 H it
T AR T1E S F U, T FR A 3 CsmA, FLR Y
10V AR5 5T HLES A 3 CsmA TR L, 2 HE LA
T 10V, FReEas threli s AP T} . Discharge at
0.2CsmA until cut-off voltage, then connect the battery
positive and negative poles to constant voltage power
supply. Adjust the current to 3 CsmA, voltage of 10V,
and then charge at 3 CsmaA till the output voltage is no
less than 10V, then continuous charge for 1hr or till the
voltage has stopped increasing

HLSAE K, AR
Battery with no fire or
explosion

7.5 KR
Short-circuit Test

FFEAT R A ) PR LT X e, P T i
IE AR (S R A BEAN K T 50mQ), SEg0 i F b Al
R BEAR AL, 2 FERL R B3 LRI (B IR 4 10°C
I, GAS R

Put the battery connected with thermocouples into the
stink cupboard, short-circuit the positive and negative
electrodes with copper wire (total resistance of circuit
ino greater than 50mQ). Monitor the temperature of the
Batterys in the process, and stop the test when the
temperature is 10°C lower than the peaks

1 HUEANE K, AR
Battery with no fire or
explosion

2B i <150°C
Highest temperature <
150°C

7.6 IR
Nail Test

FeHAT P A 0 F B T KU R, ] @03.0mm 1
ANEANEFLL 20~40mmny/s 1 B HIE HLts B KR T
U RPY VAE W

Put the battery connected with thermocouples into the
stink cupboard, with a ®3.0mm stainless steel pin in
the speed of 20~40mm/s to nail the largest surface

center of the battery.

HLSAE K, AR
Battery with no fire or
explosion
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8. %%iz Shipping

s R R ERAE 3.20~3.40 V2 fa], BCEMRYER )T A EOR TN, 78 HURT LI R R AR A A A
[R)ANAT A 2 AR RS

Battery voltage for shipping is required between 3.20~3.40V, or subjected to change according to customers’
requirement. The residual capacity is determined by the storage time and conditions.

9. fRIEH Warranty

DRIFUYILL B2 S A Rl L E D fE s R A SRR T S) A A A2 I TR AN 2 e A 24 w0 A = T R ae e iy st e 12
RGBT A I K, AR F AL T

The warranty period is specified in sales contracts. Problems arise not caused by RealForce production process,
but due to customers’ negligence or improper usage, RealForce will not be responsible for any replacements.

® AN WA R P T R IR A T S A, AR ARSI

® RecalForce will not be responsible for any accidents caused by not following the precaution methods or
directions.

® hirHEk. AN AR FHA N A AT

® RecalForce will not be responsible for any accidents caused by short-circuits, packing and the battery charger.
® AT Jr A A R I B H TR BR B A A W AN S B

® RealForce will not be responsible for any defects in assembling after delivery.

10. THB ¥ M0 22 4% B Precautions and Safety Instructions

R A A SR AT A B2 o D s i R L R N B e e AT AV A 40 B 1 DR i R A i it

Please read the precautions carefully before usage, for improper usage will damage the battery and endanger
personal safety.

VR 1 AU AR T AR e RS 1 A SR 2 1) 0 B sl A T S PR IR R A A )
Note 1: Please contact RealForce for information not covered in the specifications.
VERL 2. T2 AU A B A R 1038 1 ) A 2 A AN 152
Note 2: RealForce will not be responsible for accidents caused by acts not in conformance with specifications.
10.1 Eth I TR & e Precautions for Battery:
a. AR I BCE 7R s AR K 575 Don't leave battery near a heat source such as fire and heater;
b, JUAEHMRM . o 7ML G Forbid to short-circiut, over-charge and over-discharge batteries;
c. VT HhIE 2 ™ E MU, Beware of severe mechanical impact of the battery;
d.  PARK IR NI /K B K, Forbid to immerse battery in water or seawater;

e. ZRIREAEKEEHME; Forbid to reassemble or refit the battery;

A ) O BT SR RIURS 35 (K2 CSOBCANI S5 AT 38 60

Product Specifications are subjected to change at any time with RealForce reserving all rights and privileges




RFE L) AR A4 3 4 R AN A TR ) DOC Ne: | SPEC-TC1-630

. REV: | A/0
Shandong RealForce Enterprises Co., Ltd. A
PAGE: | 10 of 11

£ b S, wnihE, KRS RIEHafEif; Forbid to transport or store battery together with
metal objects such as hairpins, necklaces, etc;

g VER;Hh R A ERUIAFIARE; Beware of severe damage and deformations of battery;

h. AL RN A sl VR AR F2 fih ;. Don't let the battery, socket and the car’s smoke slot come in contact;
i 2R )R B Forbid to touch electrolyte leakage from battery directly;

j. AEHAEHLE® &Y™ Don't use the battery in other devices;

k. AZVEHAZ 1 H; Don't mix li-ion batteries;

L ANEE b A L I BH 'S R (8GR FH G R 227 4=); Don't put the battery under direct sunlight (or

in hot cars under direct sunlight);
m. &) LFEUE Hth; Keep battery out of reach of children;
n. AR AT 0 o i R A A 1 R B ER B Fit ;s Forbid to nail, knock or trample battery;
o. ZEibmiE I . Forbid to strike or throw battery.
10.2 Bt R4E 1 B 5 Battery Operation Instructions:
10.2.1. 7t Charging
a. FI 7S HE KR Va2 0~457C
Battery charging temperature range is 0°C ~45C.
b. b TEHL: 2% 4.2 143,
Battery charging: Refer to 4.2 and 4.3.
c. fEAPIE FIEGE L e HL ds 78 L
Charge with constant voltage and current charger.
FE LN TE) AN T I 1]
Charging time not to exceed the specified time.
10.2.2.  Ji{H# Discharging
RIS : 2% 3.7,
Battery discharging: refer to 3.7 .
h T A R H SR U R BE, TETE 15~45 C I E Y A s
In order to get the best performance of battery, please discharge with temperature between 15~45C.
10.2.3. A7 EIX Storage Suggestions
At 74k PS8 FRAH R -
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Storage temperature and relative humidity:

TR R ORAFAE —10 ~ 60°C AL Vi FERMEAT S B HLJG JE b e AR ) e 7 AN 28 s 4 v

Please store battery with temperature between —10 ~ 60°C, with low relative humidity and without corrosion gases.

Don't compress the battery.

KM% AF Long-term Storage

A B A GBI = AN H), 1R F I RAFAE O ~ +35"C FRJak Y0 FEL RT3 B HL G Ja ik =

ANEEHE S L

If the battery need to be placed under long term storage (more than three months), please store with temperature

between 0~35°C, with low relative humidity and no corrosion gases.
Don't compress the battery.
11, % Consultation
WA BER, WE LT kR
If any doubt, please contact with:
J ik L1 AT W BE VR AR 15 PR 22 )
AR A8 B 7 A Ll 28 5 T 5 X e b el
Address:  Shandong Realforce Enterprises Co., Ltd.
Realforce Industrial Park,
Weishan Economic Development Zone, Jining City, China.
45 #&k Service Hotline: ~ 400-188-8968
HI3E Tel:  86-537-8699997
L2 Fax:  86-537-8699916
HE4H E-Mail sales(@realforce.com.cn

M 1k Website: http://www.realforce.com.cn
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