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1、 Scope 
 

This specification describes the performance, testing method, warning and caution of 

the LiFePO4 Li-ion battery pack supplied by Hangzhou LIAO Technology Co., LTD. 

 

2、Product model Naming Rules 

Code of battery pack is as below: 

LA F XX- XX XX XX 
 
 
 
 
 

The length of battery 
 

The width of battery 
 

The thickness of battery 
 

Nominal capacity (Units: Ah) 
 

 
Material property of battery cell 

 
 

LA is short for Hang Zhou LIAO Technology Co., 
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3、Performance 
 

 

Item 
 

Specification 
 

Remark 

 
3-1 Nominal capacity 

 
12Ah 

2222 2 22222 222con2tant℃  

current)di2charged to 2V2 
 

3-2 Nominal voltage 
 

322V  

 
 
3-3 Standard charge current 

 
 
224A 

22222224A) 22 2con2tant current) charged to 

3262V2 then 2V 2con2tant Voltage) 3262V 

charge till current decline to 222mA2 
 
 
 
3-4 Max2 charge current 

 
 
 
12A 

 
12212A) 222con2tant current)charged to 

3262V2 then 2V2con2tant Voltage)3262V 

charge till current decline to 222mA2 

 

3-2 2harge cut-off voltage 
 

3262V 
 

 
 

 

3-6 Standard di2charge 

current 

 
 
224A 

22222224A)，22 2con2tant current)di2charged 

to 2V 
 

2V2  

3-7 Max2 con2tant di2charge 

current 

 
 
36A 

32236A)，22 2con2tant current)di2charged to 
 

2V2 
 

3-8 Max2 peak di2charge 

current 

 
62A 

 
 
 
 

3-9 Di2charge cut-off voltage 2V 
 
 

3-12 Standard charge time 2-6h 
 
 

3-11 Rapid 2harge time 122-122h 
 
 

 
3-12 Impedance 

 
≤3mΩ 

Between di2charge port of po2itive and 

negative extreme2 
 

3-12 Battery Weight 
 

342g 
 

 

3-13 Operating temperature range -22～62℃ 
 

3-13 Storage temperature 

range 
-12～42℃ 
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4、Performance Data 
 
 

4.1 Electrochemical Characteristics 
 

NO2 Item 2riterion Te2t Method 
 

62℃ 2Storing 4h) 

 
 
 
 
≥98% 

Nominal capacity 

Standard charge the battery at 

2222 22/2V to 3262V2 cut off 

on current≤222222at 2222℃2 

 and 2tore it at 62℃ for 4h2 

di2charge at 2222 to 2V2 record the  

42℃2Storing 4h) 

≥98% 

Nominal capacity 

Standard charge the battery at 

2222 22/2V to 3262V2 cut off 

at current≤222222at 2222℃2 

℃ 

 

22℃ 

 
122% Nominal 

capacity 

Standard charge the battery at 

2222 22/2V to 3262V2 cut off 

at current≤22222 at 2222℃2 

℃ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Temperature 

dependence of 

capacity 

 

-22℃2Storing 22h) 

 
 
≥62% 

Nominal capacity 

Standard charge the battery at 

2222 22/2V to 3262V2 cut off 

at current≤222222at 2222℃2 

and 2tore it at -22℃ for 22h2 
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2 

 
 
 
 
 
 
 
2ycle-Life 2haracteri2tic2 

 

 

 

 

 

≥2222cycle2 

Standard charge at 2222 22/2V To 

3262V2cut off when current 

≤22222 at 2222℃2 

Standard di2charge at 2222 22 

to 22V2 

Repeat the cycle of 2tandard charge 

and di2charge2 When the battery 

capacity i2 le22 than 82% of the 

nominal capacity2 2top the te2t2 

 
 
 
 
3 

 
 
 
 
Retention ability of 2harge capacity 

 

 

≥92% 

Nominal capacity 

Standard charge at 2222 22/2V to 

3262V2 cut off current≤22222 at 

2222℃2Di2charge at 2222 22 to 2V 

after 2tore it at 2222℃ for 28day2 

record the battery di2charge capacity2 

 
 

4.2 Environment Characteristics 
 

NO2 Item 2riterion Te2t Method2 
 

 
 
 
 
1 

 

2on2tant 

temperature 

and con2tant 

humidity te2t 

 

 

No fire2 no explo2ion2 no leakage2 

di2charge capacity i2 not le22 than 

62% nominal capacity2 

After 2tandard charge2 te2t condition a2 follow2: 

Temperature: 4222℃ 

Relative Humidity: 92-92%RH 

Storage T ime:48Hour2 

Then return to room temperature for 2 hour22 

di2charge to cut-off Voltage at 122 
 
 
 
 
 
 
2 

 

 
 
 
 
 
V ibration 

te2t 

 

 
 
 
 
No fire2 no explo2ion2 no 

leakage2 

After 2tandard charged2 fix the cell to vibration 

table2 then 2ubjected to vibration te2t for 32 

minute2 per axi2 of XYZ axe22 

Frequency rate: 1oct/min 

V ibration frequency: 12Hz-32Hz 

Excur2ion 22ingle amplitude): 2238mm 

V ibration frequency: 32Hz-22Hz 

Excur2ion 22ingle amplitude): 2219mm 
 

 
 
 
3 

 

 
 
 
Shock te2t 

 
 
No fire2 no explo2ion2 no 

leakage2 

After 2tandard charged2 te2t condition: 

Acceleration:122m/2
2

 

Pul2e la2ting time: <16m2 

Shock time2: 1222212 time2 
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4 

 
 
Drop te2t 

 
No fire2 no explo2ion e2 no 

leakage2 

Drop the battery in the 2hipment condition from 

1m height onto 2cm or thicker concrete with 

p-tile on it 3 time2 each of X2 Y and Z direction22 
 
 

4.3 Safety Performance 
 

No2 Item 2riterion Te2t Method 
 

 
 
 
 
 
1 

 

 
 
 
 
Over-charge 

te2t 

 

 
 
 
 
 
No fire2 no explo2ion 

2harge in accordance with the following two 

way222hoo2ing one between the two)2 

21)2harge at 12 current for 92min or until the 

voltage of the battery reache2 222V22top te2t 

when fulfill2 either condition)2 

22)2harge at 32 current until the voltage of the 

battery reache2 1222V2 then 2top the te2t2 
 
 
2 

Over- 

di2charge 

te2t 

 

No fire2 no explo2ion 

2harge the battery2 Place at 2222℃ for 1h2 then 

di2charge in 1/32 current at the 2ame 

temperature until the cell’2 voltage i2 2V 2 

 

 
 
 
 
3 

 
 
 
 
Heating 

te2t 

 

 

 

No fire2 no explo2ion 

After 2tandard charged2 the battery i2 to be 

heated in a gravity convection or circulating air 

oven2 The temperature of the oven i2 to be 

rai2ed at a rate of 2222)℃/min to a temperature 

of 122℃22℃2 keep that temperature for 32 

minute2 before the te2t i2 di2continued2 

 
 
 
4 

 
 
Short 

circuit te2t 

 
 
 
No fire2 no explo2ion 

After 2tandard charged2 the battery 2hall be 

2ubjected to a 2hort-circuit condition with a wire 

of re2i2tance le22 than 3mΩ for 1 hour2 

Temperature le22 than 112℃2 
 

 
 
 
 
2 

 
 
 
 
Prick 

te2t 

 

 
 
 
 
No fire2 no explo2ion 

After 2tandard charged2 hitting from the 

direction perpendicular to the 2erie2 batterie2 

with a nail of 3～8mm diameter and more than 

92 mm in length2 nail pierce2 through at lea2t 

three parallel batterie22 Keep the nail in the 

batterie2 for at lea2t 1h2 
 
 
 
6 

 
 
Impact 

te2t 

 
 
 
No fire2 no explo2ion 

After 2tandard charged2 the battery i2 to be 

placed on a flat 2urface2 A 12Kg weight i2 to be 

dropped from a height of 1m onto the battery2 
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7 

 

 
Squeeze 

te2t 

 
 
 
No fire2 no explo2ion 

After 2tandard charged2 Put the battery between 

two 2queeze plate2 of the Extru2ion equipment2 

then increa2e pre22ure to 13kN2 hold on for 1 

min2 The 2queeze direction i2 on the direction 

perpendicular to arranged battery2 
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5、Characteristic curve 
 
 

5.1 Charge curves at room temperature 
 

2harge at 2222 at room temperature2 2ut-off current of charge i2 222A2 2ut-off voltage of charge i2 3262V2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5.2 Discharging curves at different current 
 

Di2charge at different current of 122 32 and 22 to cut-off voltage at 2V2 
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6、Structure of the Product Structure 
 
 

18mm 
 

 
 
 
 
 
 
 

65mm 
 
 
 

148mm 
 
 
 
 
 
 
 
 
 
 
 
 
 

7、Storage, Maintenance and Transportation 
 
 

7.1 Storage 
 

When the battery pack to be long-term 2tored2 charge the battery pack to about 22% 

capacity2 after di2charging completely2 charge for 2- 3h at 4A)22tore in dry and ventilated place2 

charge 1 to 2h for every 3 month22 The battery pack and charger 2hould be 2tored in clean2 dry 

and ventilated place2 avoid contacting with corro2ive material2 and be away from fire and heat2 

 

7.2 Transportation 
 

The battery pack and charger 2hould be packaged for tran2port2 prevent exce22ive vibration2 

2hock or extru2ion in tran2port proce22 and prevent the 2un and rain2 The battery pack can be 

tran2ported by car22 train22 2hip22 aircraft and other vehicle2 etc2 

 

7.3 Maintenance 
 

a） The battery pack 2hould be 2tored in 42%～62% charged capacity2 

b） If battery pack i2 not u2ed for a long period2 it 2hould be repleni2h charging one time for 1 to 2h for every 
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three month2 

c） In the maintenance proce222 plea2e do not di2a22emble the battery pack2 otherwi2e it will 

cau2e a decline of battery performance2 

d） Forbid to remove any cell in the battery pack2 Forbid di22ecting battery cell22 

 

8、Battery Handling Precautions 
 

* Forbid to immer2e battery in water or get wet! 

* Don't charge2 u2e and 2tore battery near a heat 2ource 2uch a2 fire and heater! If the battery leak2 

or relea2e2 2trange odor2 plea2e remove it from place near fire place immediately2 Fully charge the 

battery before fir2t-time u2ing2 

* Forbid to rever2e the po2itive and negative pole! 

* Forbid to throw the battery pack into fire or heat it! 

* Forbid to 2hort-circuit battery with wire or other metal object2! 

* Forbid to nail2 knock or trample battery! 

* Forbid to di2a22emble the battery and battery pack in any way! 

* Forbid to put the battery into microwave oven or pre22ure ve22el! 

* If the battery pack give2 off odor2 get2 heat2 deformation2 di2coloration or appear2 any abnormal 

phenomenon2 2top u2ing it; plea2e remove the battery from electrical appliance2 and 2top u2ing it2 

when the battery i2 being u2ed or charged! 

* Forbid to u2e battery pack in an extreme hot environment2 2uch a2 under direct 2unlight or in car 

on hot day2 Otherwi2e2 the battery pack will overheat which will affect battery performance and 

2horten battery life! 

* If the battery leak2 and electrolyte leakage enter2 into the eye22 do not rub2 rin2e with water 

immediately and 2eek immediate medical a22i2tance2 If not in time2 eye2 will be hurt! 

* Ambient temperature will affect the di2charge capacity2 if the ambient temperature i2 beyond the 2tandard 

environment 22222)℃ the di2charge capacity will drop!

 

Special Considerations: 
 

* During charging2 if there i2 odor and unu2ual noi2e2 immediately 2top charging2 

* During di2charging2 if there i2 odor2 unu2ual noi2e2 immediately 2top di2charging2 

* If there are above phenomenon2 plea2e contact the manufacturer2 do not di2a22emble by your2elf2 
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9、Product Liability 
 
 

9.1 The warranty term of the single cell is 24months from delivery. 
 

9.2 We assume no responsibility for the accident of not operating in accordance 

with the specification. 

9.3 If the contents of this specification changed because of improving product 

quality or upgrading technical parameters, we will not give notice. For the 

latest product information, please feel free to contact us as following: 

Factory address: Hangzhou LIAO technology Co.,LTD 

No.15 Yangcheng road, Fengdu Industrial zone, Pingyao 

town, Hangzhou, Zhejiang, China 

Tel: +86 571 8853 4222 
 

Fax: +86 571 8853 4789 
 

Email: Liao@hz-liao.com, Sales@hz-liao.com 
 

Website: www.hz-liao.com 


