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1.3 A 7€ B /Scope

A e e H 62 T WAL BT LEIN R T Hh. HEAE
RBEFFR. AAREER T A7 2540 48 R A B A PR 8] & = 69 7T
¥, LiFePOgs B A 42 & F Wb 69 = sh M AL 45 Ao

The document describes the type and size, performance, technical
characteristics, warning and caution of the LiFePO4 rechargeable cylinder
battery cells supplied by Zhejiang Godsend Power Technology

2.4, %2 5/ Model

#hi% /Description: [ A A B B 442 = K W3
A 5 /Model: GSF46160M-22

3. R <F/Dimensions

L 40
j[ -
g B
/Ttem & /Description R =} /Dimension
A = . /Height 167+ 1 mm
B % 5 & /Total height 177 +1mm
C # 42/Diameter 45.8+0.2 mm
D/E #AE 2 &/ Terminal height 5.0+0.2 mm
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4. H#/Specifications
5 R B /Item #A&/Specification
/NO.
I ST 22000 mAh @ 0.5C
Nominal capacity
2 ﬁﬂﬁ& 32V
Nominal voltage
3 A e
Impedance
4 VIR AR Y3
Cut-off charge voltage
5 AW WA
Charge current ot A4A
6 AR AR T ; AEBE (CV) &
Standard Charging method 0.02C (0.44A)
7 F v, B ) charge: 2h (reference)
Charging time id charge: 1h (reference)
g N ANV
9
10
1 %, v,/Charge: 0~ 45°C
#% #/Discharge: -20 ~ 60 °C
1 K41 (64~ ) /Long period (6 month): -10~ 35 °C
%41 (1/4~A) /Short period (1 month): -20~45 °C
13 <85% RH
14 570.0£10 g (%)
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5.3 K& s /Technical characteristic

5.1 @44+ 48 /Electrical characteristics

%l A B /Item #% 4 /Requirements M X F %/ Test Method
NO.
B 45~80%
20+5°C TF,
EEE20V
0.5C 2100% =R, F
RES QN7
1 1 iﬁi PE At ICEIOO% 1],";
Discharge rate .\
Performance 3C>95% the €¢ondition of normal
5C >90% 80% RH,
5C to 2.0 V or the specified
the technical document of
ge cycle can be conducted for 3
e standards. (the same below)
&, 2082 ClBEIRFETHME 20 h, &
AR IR A R A 220V, ZRAKwaFE>1.2h,
2 Low-Temperatu, charge. Keep the battery under -20+2 °C for 20 h.
Discharge hen discharge to 2.0V at 0.5C> A. The discharge time
should be no less than 1.2 hours.
WHARAE ARG, £ 5582 CREEFRETHME 5 h, &
0.5C A& Z 20V, XK Bita>1.9h,

3 Hi 5% Standard charge. Keep the battery under 55+2 °‘C for 5 h.
Then discharge to 2.0V at 0.5C, A. The discharge time
should be no less than 1.9 hours.

BAATR ARG, FFHAE28 K, A0.5C;AKEE20V,
MF AR R EE; 0.5CA £ /0.5C A, MEE Likad
2 b
HRAREHEN C 14/ C 5 >90% I 5%,
4 Charge o
retention Cra/ Cjer 295% Measure initial status and initial capacity. Storing for 28

days after standard charge, then measuring residual capacity

by discharging to 2.0V at 0.5C, A; obtaining recoverable
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capacity by charge/discharge at 0.5C, A /0.5C; A.

#47 0.5C2A/0.5C A AN, SRR LEE TR
2wy 80%AE, 4FaEaXEE, JTRIEIR R

Y& IR F 4 C/C s =80%

5 Cycle Life N>1800 Charge/discharge at 0.5C; A /0.5C; A ceaselessly until the
discharge capacity is les of nominal capacity.
60%, /£ 20°C
BE 1 h, XA
— kA E| BRI
for 1 h after standard charge.

75 1 . ,
6 Stﬁ " C s/ C e >98% e capacity of the cell is about

orage i Rk =

Performance apacity. Then storing the cell at

t

ough standard method, then rest for 1 h and discharge at
“Recording the discharge capacity.

harge/discharge cycle can be conducted for 5 times before

meeting the standards.)

Performance

i /£/Requirements @ X, 7 %/ Test Method
NO.
FREACE, AICA BRAACECREEA SV K
i AR RE K. I/ 7w, B 1] 34 %) 90min 45 RX

! Overcharge No fire, no explosion After standard charging, continue charge at C, A to
voltage to 5V or continue charge at Cz A for 90 min.
HAEALEE, BAE20:5CT; L1C A #iifs

5 AR RE K THEIE/ HEEREA OV,

Overdischarge No fire, no explosion | After standard charging, continue discharge at 1C; A to

voltage to OV hours at 20'C+5C
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Wk ARE, ETHREBEFABERLER
MO(E%EEMEAKT SmQ) 10 min, X%
ﬁﬁ&li ﬁg. 2275— S A . After standard charging, put the battery into a blast-proof
Short Circuit No fire, no explosion
cabinet and short-circuit the battery (general resistance of
the circuit shall be no more than 5 mQ) for 10 minutes.
WAL ARG, B THEARZNE, W
o 54k -FAT, 284 13 KN 69 )E 7)o
HEPERE TE K B XE/ After standard chargi [ ery between two
Extrude No fire, no explosion o e surface be
ure on the
30C A&
= B4R B M AR A K THRIE

Hot Oven No fire, no explosion

kB
Drop [ [ . ard’charge. Let the battery fall from a height of

)]
cc

B, B o3mm~e8mm &9 4R 4T VA
20~30mm/s AN, 2P RIRMLB 5 wME
EAYTOFERLE (RAFGAEZ BT, AR
1h L E,

After standard charging, put the call into the jig, pierce

it with a steel pin (@3mm~@8mm) at the speed of
20~30 mm/s. Observe it more than 1 h.

Wb ARE R WE, FAREAMR(ELE 79 mm, KA
70mm) 24 55 b AL & AT I 5 ol B R A
e T EmET R TI, F—EEH 9.1kg #9402
6lem 49 % A dsk % E B4 L.

After standard charging, put a steel bar(with 7.9 mm

FEMEA &K RHERE
Hit No fire, no explosion.

™

diameter and 70 mm length) in the middle of battery
surface, s parallel to cell electrode surface and
perpendicular to battery electrode. Make a steel ball
with a weight of 9.1 kg fall from a height of 61 cm to
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the stick.

5.3 R ¥piE W 1 Ak /Environmental Adaptability

% [ B /Item #%/Requirements M X, 7 &/ Test Mothed
NO.
WHATE R WG, LIRS By 20 C & F T I3
% 15h, RE£8S Ch B 2h, 4o bR S5
TRk, FEME, TFK,
1 8 BT & IRHE tery in the
Thermal Shock | No fire, no explosion, no fume,
or another 2
no leakage
the
B A A0CL2°C, 4Bt A
. o 1ME 48h FIE, AT IR
LR A N o =
ST SR 0.5C A
/ii‘ Z:%‘,*E]‘ Z:*’%J‘JF S A=A =4
i 3 K MRAE S E
BRRM | gyi=1.6h, .

, Constant Keep the battery in a temperature
Temperature hamber with a temperature of 40£2°C and a
and Humidity of 93% for 48 h. Then get it out and keep it

under normal pressure and temperature for 4 h. Observe
the variation of the battery’s appearance and get the final
capacity via discharging to 2.0V at 0.5C; A.
FTwbirE AL, MEF bW RE, REHE
MZE ARG @ L, BA TR E o3 1699
1R EAF RIS, EXS Y ZEATEENTE
LM 10~55 Hz 73R 4290 3k50 10 K, 133k F 4
2 1o 2k 3
ARG B | oct/min,
WA IR TR THRE Sph
3 Mechanical | No remarkable deformation, Ak % 10Hz~30Hz
Vibration ieA5mefh (£3kHg): 0.38mm

no explosion, no fume, no

leakage.

B)#& 47 & : 30Hz~55Hz
1 hg4E (FkME): 0.19mm
I L RIE M E R LRE, MR LI N EAL

Measure initial status of the battery after standard
charge. Then make the battery fixed on the vibration
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platform and prepare the equipment according to
following vibration frequency and relevant amplitude.
Do vibration along X, Y and Z directions with frequency
sweeping from 10Hz to 55Hz at a rate of 1oct/min, each
for 10 times.
Conditions:
A)vibration frequency:10Hz~30Hz
Displacement breadth (single swing): 0.38mm
B) vibration frequency: 30Hz~55Hz
Displacemen tbreadth(single swmg) 0.19mm
Measure final status aftg gcping and Observe the
variation of the batte

HiE: ALAR P - REa T
Remarks: Definitions about some terms in this specification.
(1) ARpAL: EFBLEE 20E5Cog 54T,

AwRH wE 3.65V B, BABEAEY,
}EJ%O

(2) HFeEs: w238 x

Residual Capacity; i ing tested by the specific
procedure.
(3)  ArfffER. & TVER V) : in, ¥20.5C;A i ® % 2.0V

Standard Cycle:

RAHFAALAT R oo L AL 09 SM VLB TG, JeBLet. R4, BRE.
There shall be no such defects as scratch, flaw, crack and leakage, which may

adversely affect commercial value of the cell.

7.7 42 W X 2R 3/Standard test environment

IRARRF AL, ARG P BT RIGX3 A AT RS A b T 84T
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Unless otherwise specified, all tests stated in this Product Specification are conducted
at below conditions:

= 20£5°C Temperature: 20+5°C
2 E: 25-85%RH Humidity: 25-85%RH
K &JE: 86~106 kPa Atmosphere Pressure: 86 ~106 kPa

8.4% B & & F R /Storage and Others

8.1 ¥ 4% %/Long-Period Storage

8.2 R & F 1, /Others

FEAT AHAE 5 o RIRR AT F R
Any matter that does not mentio
customer and GODSEND.

consulted between the

etions in this specification. When GODSEND finds any new

odification of this document, we will inform the buyer.
¥} % /2 & F 5 /Warnings and Cautions in using the battery

A Gk AT A R A MR, R, BME, REEAT R HEE:
To prevent the battery from leaking, heating or explosion, please pay attention to the

following precautions:

L3 24 | WARNINGS!

REV. 14
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& BRAMEHALE

Use specific battery charger.

€ FEH WA K Km

Do not discard the battery in fire or a heater.
& FZFw AT

Do not dismantle the battery

& FRBWRNERIKY, RETA, BAKET WRT RIS

Do not immerse the battery in water or seawater, and keep the ba

surrounding if it is idle.
¢ PR ERRELESRRWE, o K. WAEFE
Do not use or leave the battery near a heat source as fire or heater.
& T AEEE f AR k.

Do not reverse the positive and negative termi

® THEENABIENVIRIEE.

Do not short-circuit the battery by ‘di i itife and negative terminals

with metal objects.

¢ Hlfeikl

(F A AT ARG AET) AKX E B, FN T
Ko Fhhe kA RFHF GIRAL

or in an extremely hot vehicle). Otherwise, the battery would be overheated, firing, out of

operation or service life decreased.

® B LARHORBREGGHTIER, TN HER LR EE, TREAR
&,

Do not use the battery in a location with high static or intense magnetic field. Otherwise,

the safety devices may be damaged, causing hidden threat against safety.
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& WwREKAME, CHRENRY, FRERE, BRAFEKFRRE, LB
FEETT

If the battery leaked and the electrolyte get into eyes, do not rub eyes, instead, rinse the

eyes with clean water, and immediately seek medical attention.

¢ e RENREFA AR RE. BB IR A RV B IEMFF,
TR RN E R E T BT

If the battery gives off odor, generates heat, becomes discolored or deformed, or in any way

device or battery charger and stop using it.
& o R WM, AR AT R R A R ey B,
1 A P E.

In case the battery terminals are dirty, clean the

insulate them.

11. g 440 o K/E

ure cur

& FRMEFEALHAX Cha

curve a

JTIT
— )]

p————
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A& /Ah

B 11.1 GSF46160M-22 % iR 4% F 2w o £,

Figure 11.1 GSF46160M-22 charge curve of at room temperature
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® ¥R zF& w4 Discharging curve at room temperature

38
36
34|
(N —— ‘
~
1 28 —0.5C
2.6 —1C
B —2C
24 i
22
—8C
20
18

B 11.2 GSF46160
Figure 11.2 GSF46160M-22

® KB ®HE& Discharging cu

ANAY

10 15 20 25
HHEAE/ Ah

B 11.3 GSF46160M-22 Z & B ¥ i &
Figure 11.3 GSF46160M-22 discharge curve of at different temperature
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® IR E4 W Cycle |ife curve
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B 11.4 GSF46160M-22 73R #
Figure 11.4 GSF46160M-22 cyc
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