    文件编号（File No.）: BX-SP-RD-001    版次A0

锂离子动力电池规格书
Lithium Ion Power Battery Specifications

型号（Model）：ZXF78130305
	客户确认
Customer approval
	审核/日期
Checked /date
	确认/日期
Approval /date

	
	
	


	制定
Prepared by
	审核
Checked by
	核准
Approved by

	
	
	


产品规格（Product Specifications）
[image: image3.png]hl




类型   ----------------------锂离子可充电电芯    

Type  ---------------------- Lithium-Ion Rechargeable cell     

型号（Model）----------------------  ZXF78130305     

尺寸（包括热收缩外套）                  

Dimension (Including shrink sleeve/label)

h      ---------------------- 305.1 ± 1 mm

h1    ---------------------- 287.2 ± 1 mm
a      ---------------------- 130.2 ± 1 mm

b      ----------------------   78.2 ± 1 mm

c       ----------------------   80.0 ± 1 mm

电芯重量（Cell Mass）---------------------- 约6000g 
标称电压（Nominal voltage）-----------------------------   3.2 V

容量（0.5 C放电）Capacity （0.5 C discharge）
C : 标称容量（Nominal capacity）------------------------  220 Ah

最小容量（Minimum capacity）----------------------  220 Ah

交流内阻（AC resistance）-----------------------------  ≤ 0.50mΩ
最大充电电压（Maximun charge voltage）------------- 3.65 V

最大持续充电电流
（Maximun contions charge current ）-------------------  1 C
最大持续放电电流
（Maximun contions discharge current）----------------  1 C
放电终止电压（Discharge cut-off voltage）-------------  2.5 V
脉冲放电电流
（Pulse discharge current at 10 sec）---------------------  3.0 C

循环寿命（Cycle life）--------------------------------  2000 times

使用温度（Operation temperature）
充电（Charge）    ----------------------    0 ~ 45 ℃
放电（Discharge）--------------------- -20 ~ 60 ℃
存储（Storage）     ----------------------  -5 ~ 45 ℃
1.  适用范围  Scope
 本规格书规定了由本公司生产的磷酸铁锂电池的技术要求，测试方法及注意事项。
This specification describes the technical requirements, test methods and the notes of LiFePO4 , which will be supplied to customer

2.  说明  Description
2.1
产品/ Product:锂离子可充电电芯/ Lithium-Ion Rechargeable cell  

2.2
电芯型号/ Model (Type): ZXF78130305
2.3   命名方法/ Designation: ZXF78130305
2.3.1: “ ZX” 代表生产电池厂家缩写Indicates the manufacturer

2.3.2: “ F”  代表电池的类型（磷酸铁锂电池）/ Indicates the type of battery（LFP Battery）
2.3.3:  “78130305”代表电池尺寸/ Indicates the  Size  of battery 
2.4  C1---- 1 h率额定容量（Ah）。

I1-----1 h率放电电流，其数值等于C1 (A)。

3.  测试环境  Testing Environment

除非特别要求，本文件所有的测试均在25±2 ℃环境下进行：

Unless otherwise specified, all tests stated in this document shall be performed at 25±2 ℃.
4. 性能及测试条件 /Performance and Test Conditions

4.1 基本性能 Basic Performance

	序号
No.
	项目
item
	特性
performance

	1
	出货电压
 Product voltage
	≥ 3.25 V

	2
	交流内阻

AC resistance
	≤ 0.50mΩ

	3
	标准充电方式
Standard charge method
	0.4 C 恒流充电至3.65 V；然后3.65 V恒压充电至电流小于0.02 C。
0.4 C constant current  charge to 3.65V, followed by 3.65 V constant voltage  charge until current taper to ≤0.02 C.

	4
	标准放电方法
Standard discharge method
	0.4 C 恒流放电至放电终止电压。
0.4 C constant current discharge to the discharge cut-off voltage.

	5
	快速充电方式
Fast charge method
	1C 恒流充电至3.65 V；然后3.65 V恒压充电至电流小于0.01 C。
1C constant current charge to 3.65 V, followed by 3.65 V constant voltage charge until current taper to ≤0.01 C.

	6
	充电温度
Charging ambient temperature
	0～45 ℃

	7
	放电温度
Discharging ambient

temperature
	-20～60 ℃

	8
	存储温度
Storage temperature
	-5～45 ℃


4.2  主要电性能  Electrical Characteristics 

	序号

No.
	测试项目

Test item
	测试条件

Test conditions
	要求

Requirements

	1
	外观

Appearance
	目测

Visual check
	外观不得有变形及裂纹，表面无毛刺、干燥、无外伤、无污物，且宜有清晰、正确的标志。
Appearance shall not be deformed and cracked, the surface without burr, dry, no trauma, no dirt, and should have a clear, correct sign.

	2
	极性

Polarity
	电压表

Voltmeter
	极性标识应正确、清晰。

Polarity identification should be correct and clear.

	3
	外形尺寸与质量

Outside Dimensions
	用量具和衡器测量单体蓄电池的外形尺寸及质量

Measuring the size and quality of the cell with measuring tools and weighing instruments
	蓄电池外形尺寸，质量应符合企业提供的产品技术条件。

Cell size, quality should be consistent with the products provided by the technical conditions.

	4
	室温放电容量

Discharge capacity at room temperature
	标准充电后，室温下以1I1(A)电流放电至放电终止电压，计算放电容量（以Ah计）和放电比能量（以Wh/kg计）。重复5次，当连续3次试验结果的极差小于额定容量的3% 时，可提前结束试验，取最后3次试验结果平均值。

After the standard charge, the cell discharged at 1I1(A) to the discharge cut-off voltage voltage at room temperature. Calculated discharge capacity (in Ah) and discharge specific energy (in Wh / kg) and repeated 5 times. When the results of three consecutive test range is less than 3% of the rated capacity, the test can be terminated early to take the average of the last three test results.
	蓄电池放电容量应不低于额定容量，并且不超过额定容量的110%，同时所有测试对象初始容量极差不大于初始容量平均值的5%。
The cell discharge capacity should not be less than the rated capacity, and not more than 110% of the rated capacity. The initial capacity of all test objects is not more than 5% of the initial capacity average. 

	5
	室温倍率放电容量

The discharge capacity at room temperature


	标准充电后，室温下以3I1(A)（最大电流不超过400 A）电流放电至放电终止电压，计算放电容量与标称容量的百分比。

After the standard charge, the cell discharged at 3I1(A) (Maximum current ≤400 A) to the discharge cut-off voltage at room temperature. Calculated the percentage of nominal capacity.  
	容量百分比 ≥90%

Capacity ratio ≥90%



	6
	室温倍率充电性能

Room temperature charging performance
	标准充电后，电池以1I1(A)电流放电至放电终止电压，静置1 h。电池再以2I1(A)（最大电流不超过400 A）电流充电至充电终止电压，且总充电时间不超过30 min，静置1 h。室温下电池以1I1(A)电流放电至放电终止电压，计算放电容量与标称容量的百分比。

After the standard charge, the cell discharged at 1I1(A) to the discharge cut-off voltage allowed to stand for 1 h. The cell was charged to charge cut-off voltage at a current of 2I1(A) (Maximum current ≤400 A)  and the total charge time was not more than 30 min and left standing for 1 h. the cell discharged at 1I1(A) to the discharge cut-off voltage at room temperature. Calculated the percentage of nominal capacity.
	容量百分比 ≥80%

Capacity ratio ≥80%



	7
	低温放电容量

Low temperature discharge capacity
	标准充电后，将电池放入-20℃士2℃恒温箱中，搁置24 h；电池在-20℃士2℃下，以1I1(A)电流放电至放电终止电压，计算与标称容量的百分比。

After the standard charge, the cell were placed in a -20℃士2℃ incubator and left for 24 h. The cell discharged at 1I1(A) to the discharge cut-off voltage at -20℃士2℃. Calculated the percentage of nominal capacity.
	容量百分比 ≥70%

Capacity ratio ≥70%

	8
	高温放电容量

High temperature and discharge capacity
	标准充电后，将测试电池放入55℃士2℃恒温箱中，搁置5 h；电池在55℃士2℃下，以1I1(A)电流放电至放电终止电压，计算与标称容量的百分比。

After the standard charge, The cell were placed in a 55 ℃士2℃ incubator and left for 5 h. S The cell discharged at 1I1(A) to the discharge cut-off voltage at 55 ℃士2℃. Calculated the percentage of nominal capacity.
	容量百分比 ≥90%

Capacity ratio ≥90%

	9
	荷电保持能力和恢复能力

Charge retention and recovery
	室温：标准充电后，室温下将电池搁置28天，再以1I1(A)电流放电至电压达到放电终止电压，计算与标称容量的百分比。标准充电后，室温下以1I1(A)电流放电至放电终止电压，计算恢复容量与标称容量的百分比。

Room temperature: After the standard charge, the cell is left at room temperature for 28 days and then discharged at 1I1(A) to the discharge cut-off voltage. Calculates the percentage of nominal capacity. After the standard charge, the cell discharged at 1I1(A) to the discharge cut-off voltage at room temperature. Calculated the percentage of recovery capacity to nominal capacity.

高温：标准充电后，55 ℃士2℃下将电池搁置7天，再以1I1(A)电流放电至电压达到放电终止电压，计算与标称容量的百分比。标准充电后，室温下以1I1(A)电流放电至放电终止电压，计算恢复容量与标称容量的百分比。

High temperature: After the standard charge, the cell is left at 55 ℃ for 7 days and then discharged at 1I1(A) to the discharge cut-off voltage. Calculates the percentage of nominal capacity. After the standard charge, the cell discharged at 1I1(A) to the discharge cut-off voltage at room temperature. Calculated the percentage of recovery capacity to nominal capacity.
	保持容量百分比 ≥85%

Hold capacity ratio ≥85%

恢复容量百分比 ≥90%

Recovery capacity percentage ≥90%

	10
	耐振动

Resistant to vibration
	标准充电后，将电池紧固到振动试验台上，按下述条件进行线性扫频振动试验；放电电流：1/3 I1(A)；振动方向：上下单振动；振动频率：10 Hz ~55 Hz；最大加速度：30 m/s2；扫频循环：10次；振动时间：3 小时。振动试验过程中，观察有无异常现象出现。

After the standard charge, the cell was fastened to the vibration test stand. Linear sweep vibration test under the following conditions: discharge current: 1/3 I1(A); Vibration direction: up and down a single vibration; Vibration frequency: 10 Hz ~ 55 Hz; maximum acceleration: 30 m/s2; sweep cycle: 10 times; vibration time: 3 h. During the vibration test, observed the presence or absence of abnormal phenomena.
	蓄电池不允许出现放电电流锐变、电压异常、蓄电池壳变形、电解液溢出等异常现象，并保持连续可靠、结构完好。

Cell did not allow discharge current changes, abnormal voltage, battery shell deformation, electrolyte overflow and other anomalies. Cell was to maintain a continuous and reliable, well-structured.

	11
	储存

Storage
	标准充电后，室温下电池以1I1(A)放电30 min。电池在45 ℃士2℃下储存28天。然后在室温下搁置5小时。标准充电，室温下以1I1(A)电流放电至终止电压，计算与标称容量的百分比。

After the standard charge, the cell was discharged at 1I1(A) for 30 min at room temperature. It is stored for 28 days at 45 ℃士2℃. It was left for 5 hours at room temperature. After the standard charge, the cell discharged at 1I1(A) to the discharge cut-off voltage at room temperature. Calculated the percentage of nominal capacity.
	容量百分比 ≥90%

Capacity ratio ≥90%


4.3 安全性能Safety performance

	序号
No.
	测试项目
Test item
	测试条件
Test conditions
	要求
Requirements

	1
	过充电
Over charge


	标准充电后，以1I1(A)电流恒流充电至电压达到充电终止电压的1.5倍或充电时间达1 h后停止充电；c)  观察1小时。

After standard charged, the cell was charged at 1I1(A) constant current to 1.5 times the charge termination voltage or charging time of 1 h to stop charging. Watch for 1 h.
	不起火，不爆炸。
No fire, nor explosion

	2
	过放电
Over discharge


	标准充电后，电池以1I1(A)电流放电90min。观察1小时。

After the standard charge, the cell was discharged at 1I1(A) for 90 min. Watch for 1 h.
	不起火，不爆炸，不漏液。
No fire, nor explosion，no leakage.

	3
	短路
Short circuit
	标准充电后，单体蓄电池正负极经外部短路10 min，外部线路电阻应小于5 mΩ.观察1小时。
After the standard charge, cell positive and negative was external short-circuit 10 min. External line resistance should be less than 5 mΩ. Watch for 1 h.
	不起火，不爆炸。
No fire, nor explosion.

	4
	跌落
Drop
	标准充电后，将电芯从1.5 m高度处自由跌落到水泥地面上。观察1小时。
The cell shall be standard charged and then dropped onto concrete from the height of 1.5 m. Watch for 1 h.
	不起火，不爆炸，不漏液。
No fire, nor explosion，no leakage.

	5
	加热
Hot
	将充满电的电池放在重力对流或循环空气的烘箱中进行加热，烘箱的温度以每分5 ℃的速率上升到130±2 ℃后保温30分钟。观察1小时。
The charged batteries are heated in a gravity convection or circulating air oven. The temperature of the oven is to be raised at a rate of 5 ℃ per minute. The oven is to remain for 30 minutes at 130±2 ℃ before the test is discontinued. Watch for 1 h.
	不起火，不爆炸。
No fire, nor explosion.

	6
	挤压
Extrusion
	标准充电后，按下列条件进行试验：——挤压方向：垂直于蓄电池极板方向施压（参考图1所示）；——挤压板形式：半径75 mm的半圆柱体，半圆柱体的长度(L)大于被挤压电池的尺寸；——挤压速度：（5 ± l）mm/s；——挤压程度：电压达到0 V或变形量达到30%或挤压力达到200 kN后停止挤压。观察1 小时。
After the standard charge, the cell was tested under the following conditions. Extrusion direction: perpendicular to the direction of the cell plate pressure (see Figure 1); Extrusion plate form: 75 mm radius of the semi-cylindrical body, semi-cylindrical length (L) is greater than the size of the cell being squeezed; Extrusion speed: (5 ± l) mm / s; Extrusion: When the voltage reaches 0 V or the deformation reaches 30% or the extrusion pressure reaches 200 kN, the extrusion is stopped. Watch for 1 h.
	不起火，不爆炸。
No fire, nor explosion.

	7
	针刺
Acupuncture
	标准充电后，用Φ5mm-Φ8mm的耐高温钢针，以（25±5）mm/s的速度，从垂直于蓄电池极板的方向贯穿，贯穿位置宜靠近所刺面的几何中心，钢针停留在蓄电池中。观察1 小时。
After the standard charge, with Φ5mm-Φ8mm high-temperature steel needle at (25 ± 5) mm/s speed from the direction perpendicular to the cell plate through. Through the position should be close to the geometric center of the thorn, steel needle stuck in the cell. Watch for 1 h.
	不起火，不爆炸。
No fire, nor explosion.

	8
	海水浸泡
Seawater immersion
	标准充电后，将电池浸入3.5 % NaCl溶液中2 小时；水深完全没过电池。
After the standard charge, the cell was immersed in 3.5 % NaCl solution for 2 h. Water depth should be completely  over cell.
	不起火，不爆炸。
No fire, nor explosion.

	9
	低气压
Depression
	标准充电后，将电池放入低气压箱中，调节试验箱中气压为11.6 kPa，温度为室温，静置6 小时。观察1 小时。
After the standard charge, the cell put into the low pressure tank and adjust the chamber pressure 11.6 kPa at the room temperature. Let stand for 6 h. Watch for 1 h.
	不起火，不爆炸，不漏液。
No fire, nor explosion，no leakage.

	10
	温度循环
Temperature cycle
	标准充电后，将电池放入温度箱中，温度箱温度按照表1和图2进行调节，循环次数5次。观察1 小时。
After the standard charge, the cell put into the temperature box. The temperature of the temperature box is adjusted according to Table 1 and Fig 2. The temperature was cycled 5 times. Watch for 1 h.
	不起火，不爆炸，不漏液。
No fire, nor explosion，no leakage.
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图1 单体挤压板和挤压示意图

表 1  温度循环试验一个循环的温度和时间
	温度
℃
	时间增量
min
	累计时间
Min
	温度变化率
℃/min

	25
	0
	0
	0

	-40
	60
	60
	13/12

	-40
	90
	150
	0

	25
	60
	210
	13/12

	85
	90
	300
	2/3

	85
	110
	410
	0

	25
	70
	480
	6/7
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图2 温度循环示意图
4.4 循环寿命Cycle life
	序号
No.
	测试项目
Test item
	测试条件
Test conditions
	要求
Requirements

	1
	室温容量和能量
Room temperature capacity and energy
	以1I1(A)放电至放电终止电压，搁置30 min，标准充电后，电池搁置30 min，然后 以1I1(A)放电至终止电压，计算放电容量（以Ah计）和放电能量（以Wh计）。重复5次，当连续3次试验结果的极差小于额定容量的3% 时，可提前结束试验，取最后3次试验结果平均值。
The cell discharged at 1I1(A) to the discharge cut-off voltage. It was left for 30 min. After the standard charge, the cell was left for 30 min and discharged at 1I1(A) to the discharge cut-off voltage. The discharge capacity (in Ah) and the discharge energy (in Wh) are calculated and repeated 5 times. When the results of three consecutive test range is less than 3% of the rated capacity, the test can be terminated early to take the average of the last three test results.
	蓄电池放电容量应不低于额定容量，并且不超过额定容量的110%，同时所有测试对象初始容量极差不大于初始容量平均值的5%。
The cell discharge capacity should not be less than the rated capacity, and not more than 110% of the rated capacity. The initial capacity of all test objects is not more than 5% of the initial capacity average. 

	2
	室温功率
Room temperature power
	a) 调整SOC至试验目标n%：标准充电；搁置30 min;以1 I1(A)恒流放电（100-n)/100 h；b）确定试验目标n%为50%；c) 搁置30 min; d) 以企业规定的最大电流放电5 s，试验后以1I1(A)放电至终止电压; f) 计算步骤d)最后一个数据采集点的功率(W)。
a)  Adjust the SOC to the test target n%: Standard charge; Put aside for 30 min; 1 I1(A) constant current discharge (100-n) / 100 h. b)  To determine the test target n% to 50%; c)  Set aside 30 min; d)  The cell is discharged for 5 s at the maximum current specified by the enterprise, and then the cell is discharged at 1 I1(A) to the discharge cut-off voltage. f)  Computed step d) the power (W) of the last data acquisition point.
	—

	3
	标准循环寿命
Standard cycle life
	以1 I1(A)放电至终止电压； 搁置30 min；标准充电后，电池搁置30 min，然后 以1 I1(A)放电至终止电压，记录放电容量；连续循环2000次；计量室温放电容量和放电能量。
The cell discharged at 1 I1(A) to the discharge cut-off voltage. It was left for 30 min. After the standard charge, the cell was left for 30 min and discharged at 1 I1(A) to the discharge cut-off voltage. The discharge capacity was recorded. Continuous cycle 2000 times. The room-temperature discharge capacity and the discharge energy were measured.
	循环次数达到2000次时放电容量应不低于初始容量的80%。
When the number of cycles reaches 2000, the discharge capacity should not be less than 80% of the initial capacity.




5. 使用注意事项  Notes

(1)打开包装箱后请检查相应配件是否齐全，并仔细阅读说明书。
Please check the completeness of the accessories after open the package and read introduction carefully.

(2)任何情况下，不准将电池短路。
Do not short circuit batteries in any event.

(3)新出厂的电池应充满电后再进行放电（首次使用）。
Please charge the new cell to full capacity before discharge for the first use.
(4)相应电池组匹配安装相应的BMS系统，保护每个单体电池，防止过充电和过放电。
Each cell pack matches and installs corresponding BMS system to protect single cell from avoiding over charge and over-discharge.
(5)电池组与电池组之间的连接应采用相应的铜鼻子，并用液压钳紧固。
Please use the same copper part to connect cell packs and fix with hydraulic pliers. 

(6)充电器应采用本公司认可的产品，以与我公司的锂电池进行较好的匹配。
The charger should be approved by our company in order to match with our lithium batteries.

(7)不按上述要求，则会造成电池使用寿命减短、电池过充过放损坏电池等问题。
It will shorten cell cycle lifetime and damage cell due to overcharge and over-discharge if not do according to the above requirements.

6. 安全保证要求  Requirement for safety guarantees

为了安全起见,如有设备设计,锂离子电芯系统保护电路或高电流,快速充电和其它方面的特殊应用,请先咨询相关事宜.

For the sake of safety guarantees, if there is any application in equipment design, lithium-ion batteries cell or high current, quick charge and other aspects, please consult related matters.
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