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1 Preface g®i=

This standard describes the external dimensions, characteristics, technical requiremen -ts,
and precautions of cylindrical Sodium-ion battery.

AFRERER T BAEMNE FEMAIMEIRST . . BRARAEREKIEEI,

This product mainly refers to the following standards for evaluation of performance
indicators:

A= REESE U TIRE# T REIEIRAITEN

UN 38.3

UL 2595

GB/T34570 (®HzhT B AR MN) "Power Tool Battery Standard Test"
GB/T34570.2-2017 (HEzx1TEAJXBEBMEMIEERNLE) Safety of Rechargeable
Battery Packs and Chargers for Power Tools

GB/T31485-2015 (HINEERAMNEB ML L ERKIXL F77%) "Safety Requirements
and Test Methods for Power Batteries for Electric Vehicles"

GB/T31484 (B a/SEAz N EBMBEBA S ERERRAK TTEH T RIS

"Cycle life requirements and test methods for evaluation of performance indicators of power
batteries for electric vehicles"

2 Definiton EX
2.1 H3h3 5] Battery category :
R4F$9E F 585t Cylindrical sodium-ion battery

2.2 #rAEFHE R, Standard charging method

7£25.0+3.0C3HEH, IMNO.50CHERIBR TR ERAREMEB [£3.95VE, HEABE3.5VHE
B, FEERET0.05CH, {EIEFE,

In an environment of 25.0+3.0°C, charge with a constant current of 0.50C until the single

cell voltage is 3.95V, then switch to constant voltage charging of 3.95V, and stop charging
when the current equals 0.05C.

2.3 fRARE 7T Standard discharge method

7£25.0£3.0°CEREH, PI0.50C MY RIERAE 2 LB MR [£1.50V,

In an environment of 25.0£3.0°C, discharge at a constant current of 0.50C until the single
cell voltage is 1.50V.

2.4 fr¥RA & Nominal capacity :

IRAE Cap=3.2Ah, $57£25.0+3.0CIE T, (KIBAREFTINEFIE2.3F02.4,Cap FKx
A E, BAARZNEA).

Nominal capacity Cap=3.2Ah, refers to the battery capacity expressed in Cap based on the
standard charge and discharge rules 2.3 and 2.4 in an environment of 25.0+3.0°C, and the
unit is ampere hours (Ah).

25 NiKBEESEE Testtemperature and humidity :

EXFHAER, AEBLEN”RNE, £E4HHEZ25CL3CIRE: 65%+20%RH
If there is no special requirement, the product test conditions in this specification are
temperature 25°C+3°C; humidity: 65%+20%RH
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3 H#ithZ4%1 Battery parameters
3.1 F#M 5% General parameters

In B Project

H1 #% Specification

Storage temperature (state of charge at

RREE 3.20Ah@0.50C at 25.0+3.0°C
Nominal capacity
HARE 3.25Ah@0.50C at 25.0+3.0°C
Typical capacity
FRFRER R =3.10V
Nominal voltage
FRREE 3.95+0.05V
Upper limit voltage
TIREBE 1.50+0.05 V Can be discharged to OV without affecting
Lower limit voltage battery performance
BRI <20.00mQ2
DC internal resistance
BBt R~T Diameter: 26.40+0.10mm Height: 71.00+0.15mm
Battery size
RERE >125.00Wh/Kg
Energy Density
HhES 84.00+2.00g
Battery weight
ETERE (R MEER) -20 ~60°C

18 X B Ventilated and protected from light

shipment)
< -20CfE MR, $RERMIMEREREF NG Sodium battery
performance is affected when used
mESTHEMEEE -20~0°C:<0.20C
Temperature and charging performance |0~45°C:<0.50C

245°C fE RS, $ABMMEERZIR M Sodium battery
performance is affected when used

BESE MR

Temperature and discharge performance

< -40°C: Sodium battery performance is affected when
used

-40~0°C:<0.50C

0~45°C:0.50 ~5.0C

45~607C:<0.50C

260°C fE AR, fHEMMREZEIZ N Sodium battery
performance is affected when used

Maximum continuous discharge current

5% (8] B A E BRI Instantaneous current B%jg]E83% © 5.00C
Instantaneous maximum discharge  |Duration 3¥%:fJja] : <60s
current
RAFEEMEBBER $545E 7% Continuous current © 3.00C

T2 FF Discharge temperature rise <30°C
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3.2 W E%IER Charge and discharge data chart

SOC-OCV 7 i HL 568 B

0.00% 10.00%% 20.00%  3000%  40.00%  50.00% 60.00% 7000%  80.00% 2000%  100.00%

0.5C 3.0C 5.0C HreafE % £k

14 —-
0 W0 M0 M0 @0 S0 600 700 800 900 100 L 120 130 1400

T imAn
0.5C 0.0C 5.0C Discharge rate curve
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3.3 {ZXMAE Rate capability
3.3.1 1.0C WmEBAE/0.5C WEAE298.00%;

1.0C discharge capacity/0.5C discharge capacity 298.00%;
3.3.2 2.0C WMHEAEN.5C HEBERE297.00%;

2.0C discharge capacity/0.5C discharge capacity 297.00%;
3.3.3 3.0C WMEBEAE/0.5C WEAE295.00%,

3.0C discharge capacity/0.5C discharge capacity 295.00%.

3.4 1R 5% Loop parameters
3.4.1 12232 AMH EMIK1ER, LB E2/ARMRAE=70%0T, I XE=4000K,

Test cycles according to the rules of 2.3 and 2.4. When actual capacity/nominal capacity =

70%, the number of cycles is = 4000 times.

3.5 1{KEMEE Low temperature performance
3.5.1 -40°C 0.5Cii# A& discharge capacity/25C

0.5CHilEE AR E discharge capacity=65.00%;
3.5.2 -30C 0.5Cii# A& discharge capacity/25°C

0.5C WHEAE discharge capacity=80.00%;
3.5.3 -20°C 0.5CjH# A &discharge capacity/25°C

0.5C B A& discharge capacity=90.00%;
3.54 -10C 0.5Cii# A& discharge capacity/25C

0.5C B AE discharge capacity=297.00%.

3.6 =8 M4E High temperature performance
3.6.1 80°C 0.5Ci A& discharge capacity /25°C

0.5C B A& discharge capacity=90.00%;
3.6.2 60°C 0.5Ci A& discharge capacity /25°C

0.5C B AE discharge capacity=95.00%;
3.6.3 45°C 0.5CHiiEEAE discharge capacity /25C

0.5C AR E discharge capacity=100.00%,
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3.7 L4 Mee Safety performance

Fs | MiXmAE M BEARAE MWXEZFHEHE
Serial| Test items Performance Test Conditions and Methods
numb standards
er
¥ UL1642-16
. PEFRBE, BIbNEZIRIEA0.8mmiks), Ik
o [ RR RIBREE T gk e 10-55HZ 5 B M N I HZImin B R A £,
Frah it R YRxh60min
1 |Vibration test No fire, Reference: UL1642-16
no explosion, After standard charging, the battery should be
no leakage

subjected to vibration with an amplitude of
0.8mm, the vibration frequency changes at a
rate of 1Hz/min in the range of 10-55HZ, and the
vibration is 60min.

2 A
Heating test

K RRIE

No fire, no explosion

22 GB 380318.1.5
ERBE, HEREINS5E2C/minFA5E]130C
+2°C 7 MR E TR E30min, S /N,
Reference: GB 380318.1.5
After standard charging, the oven temperature
increases to 130°C + 5+2°C/min.
2°C, keep at this temperature for 30min and
observe for 1 hour.

3 FZ BRI
Short circuit
test

K TRIE

No fire, no explosion

Z7%: GB 380318.1.4
ERHEE, 7E25C+3CT, HH MRS
ARk um T2 HMNBAZES 10min(Sh AR L B B FE<5m2),
MELNE .
Reference: GB 380318.1.4

After standard charging, at 25°C+3°C, externally
short-circuit the positive and negative terminals

of the battery for 10min (external circuit

resistance <5m2) and observe for 1 hour.

4 1 7R
Overcharge
test

K RRIE

No fire, no explosion

% GB 380318.1.3
FOERBE, 7E25C+3°CT, BiICIERESR
Z5.0VH120% SOC/5{=1F F e, ML,
Reference: GB 380318.1.3
After standard charging, the battery is charged to
5.0V at a constant current of 1C at 25C+3C or

stop charging after 120% SOC and observe for 1
hour.

5 | IR

K RIRIE

%2 GB 380318.1.2
FOEZHEG, 7E25°C+3°CT, Bt M1CH ZME
. B ZE AT E E)3A90min, M B2 1/ \B,

Over | No fire, no explosion Reference: GB 380318.1.2
discharge After standard charging, discharge the battery

test with a current of 1C at 25°C+3°C until the

discharge time reaches 90min, and observe for 1
hour.
£ UL 1642-14
FEREE, F—fHERZNLSSmMmpEEREL
Bith ik, §—9.1KgH EEM610mmANE S
6 | mwmE | FEK FEE | O 98 R

heavy impact

No fire, no explosion

BHiE MR IE,
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Reference: UL 1642-14
After standard charging, place a round rod with a
diameter of 15.8mm in the center of the battery,
and drop a 9.1Kg weight vertically from a height
of 610mm to the center of the battery.

BOEIE
Drop test

Rk, FIRLE

No fire, no explosion

7% GBIT 314856.2.5
ERERE, BEMHRMNENRR TR THES
EA1LomMAEBHBKESIRME £, YWEL

INET
Reference: GB/T 314856.2.5
After standard charging, move the positive and
negative terminals of the battery sample
downward from a height of freely drop to the
concrete floor from a 1.0m position and observe
for 1 hour.

FrERE

Extrusion test|

K RRIE

No fire, no explosion

7. GB 380318.1.7
ERBE, BHREFERENRNMTERZ
B, B RS TRERE, MUs2mm/s
AT R BEEAIE N % /) E R IR R 15%E
J£7135%|100kN= 1000158 M EE, RIFEN
10min, X E1/)\BF
Reference: GB 380318.1.7
After standard charging, the battery is placed
between the two extrusion surfaces of the
extrusion equipment, the core axis of the
cylindrical battery is parallel to the extrusion
plane, and the pressure is gradually increased at
an extrusion speed of <2mm/s until the
deformation reaches 15% or extrusion Force up
to 100kN or 1000 times the weight of the battery,
keep the pressure for 10 minutes, and observe
for 1 hour.

R=ENE
Low pressure
test

R RRIE

No fire, no explosion

S UL1642-19
FRETEE, BT E N H11.6Kpa, BE Y
205 C& MG TIoFF6/0\E .
Reference: UL1642-19

After standard charging, the battery operates at
an absolute pressure of 11.6Kpa and a

temperature of 20°C. Store at 5°C for 6 hours.

4 {FH1EAE Instructions for use
B ERLE 7 E 7%= Temperature gradient charging solution

4.1

=N
R

fok

B ERAE Temperature gradient
soC
-20°C~-10C |-10°C~0C|0°'C~10C[10°C~2C|25C~45"C|45C~60C|6O'C~80°C
100.00% / / 0.05C 0.05C 0.05C / /
90.00% 0.05C 0.10C 0.50C 0.50C 0.50C / /
80.00% 0.05C 0.20C 0.50C 0.50C 0.50C / /
70.00% 0.10C 0.20C 0.50C 0.50C 0.50C / /
60.00% 0.10C 0.20C 0.50C 0.50C 0.50C / /
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Max [50.00%| 0.10C | 0.20C | 0.50C | 0.50C | 0.50C / /
g*}i{g 40.00%| 0.10C | 0.20C | 0.50C | 0.50C | 0.50C / /
30.00%| 0.10C | 0.20C | 0.50C | 0.50C | 0.50C / /
20.00%| 0.10C | 0.20C | 0.50C | 0.50C | 0.50C / /
10.00%| 0.0C | 0.20C | 0.50C | 0.50C | 0.50C J /
000% | 0.0C | 020C | 0.50C | 0.50C | 0.50C / /

4.2 HihfiE7F Battery storage
SN T B B R R A TR 5 4 5 20% ~ 30%SOC, A6 H W8 i T — X T B IEIR

The storage state of charge of sodium-ion batteries needs to be controlled at 20% to 30%

SOC, and the battery must be charged and discharged every 6 months.

4.3 H =% Battery transport

EE)’@i:tﬁtﬁEE‘lﬁ 4120% ~ 30%SOC, BB MAAH Tz, iz e b I REIZIR
R SiEtE, BEBRWTK, ANEEE. AEHEED, FRNERER, R

N éﬂ/&\ EE,

The state of charge of the battery during transportation is 20% to 30% SOC. The battery is

packed in a box for transportation. During transportation, it should be protected from severe

vibration, shock or extrusion, protected from the sun and rain, and must not be turned

upside down. During the loading and unloading process, products should be handled with

care, and strict precautions should be taken to prevent throwing, rolling, and heavy

pressure.

4.4 {FAEN Principles of use

PEFEMEATRSENBBIREILAZHE, EEAWETFRMLNE, BFEARUT

fZ4e<F N: The abuse of sodium-ion batteries may cause battery damage or personal

injury. Before using sodium-ion batteries, please read the following safety rules carefully:

#31: MRBAFERBLEZXHFZIMIZGTRIENA, BEEAEXEER.
Note 1 : If the customer needs to operate the battery under conditions outside of this
document, please consult about relevant matters.

B2 X R MR IMERIZ B ENER, ANARIBEARE.

Note 2: Does not assume any responsibility for accidents caused by using the battery
outside the conditions described in this document.

4.5 BASEERE Precautions
4.5.1 fEEIEH MR AT Do not immerse the battery in liquid:
452 EPEEMNEESRES, WK, NHHEE

It is forbidden to place the battery next to high temperature sources, such as fire,

heaters, etc.;
453 FEMNIFIEANE FELET AR ES,

Please use a special charger for sodium-ion batteries when charging;
4.5.4 FERE{E IE AR IR (R AR

It is strictly forbidden to use the battery after reversing the positive and negative
poles;
455 = FIEEE AN K MFSEF; Do not throw batteries into fire or heater;
45.6 |t & BEEEREMIE AR, EREEE,

It is forbidden to directly connect the positive and negative terminals of the battery
with metal to cause a short circuit

457 ZtRBEBS SR, WAF. MEF—EEhzliFiE:
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It is prohibited to transport or store batteries together with metal, such as hairpins,
necklaces, etc.:

458 i@, KRB RNE,
It is prohibited to knock, throw or step on batteries, etc.;
459 ZF BT TS HETRRIZFEM,
It is prohibited to pierce the battery with nails or other sharp objects;
4.5.10 HihAER, FERMMEMBAEERN=RBD .
When handling batteries, please separate them from other electrochemical system
products.

5 @3 H 1% Packaging and shipping

5.1 EMTIAE FHBIMIRR20% ~ 30%SOC MirffREEsF 2Rk tr, Bl ERBA]
MR R B EPURT AT KA EFRE,

Cylindrical sodium-ion batteries are shipped according to the nominal capacity of 20% to
30% SOC or customer requirements. The remaining capacity after shipment of the battery
before charging Depends on storage conditions and storage time.

52 B—/\EXRATRENEGX BN, B—RKENEVNEETEEFER, B—EENES
E. 5—FEHELORE BIE—REXKINEKBBHEESEL55003% AR .

Each small box uses card slots to place 96 batteries. Each large box is placed with 4 small
boxes sealed and labeled. Each pallet is placed in 5 layers, with 10 large boxes placed in

each layer. In total, the maximum number of batteries carried by each pallet is controlled.
Within 15500 pieces.
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6 &2 = Modify statement
EAMhERRE. FHENFEE, KAASIEN~mMiEBREPFHHTET, #17
BRI BmMAR.

Due to the need to continuously improve product quality and characteristics, our company

has the right to revise product specifications and maintenance characteristics without

notifying users in advance.

7 #&2ic% Modify records

Fr55 serial & B BRAR EBA & H A
number Modify project | Maodify content Maodifier Modified date
A0 7 NONE BRET TR 2023.08.12
First edition
released

8 Hb=EIN Other matters
AMIE PP RIBENEI, AELRLAIFAFIN, KASREXSEIAE R AR AR RLE

PR

Matters not mentioned in this specification must be confirmed by our company's
technology, and our company reserves the right of final interpretation of the content
described in this specification.

9 Hih& f/ Battery picture
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