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Sample name
样品名称

Li-io Battery
锂离子电池

Sample model 18650

Manufacturer: 
制造商 

Shenzhen Xinshilong Energy & Technology Co., Ltd 
深圳市鑫石隆能源技术有限公司

Address of manufac-
ture 
制造商地址

304 S Jones Blvd, Las Vegas, Nevada, 89107
304 S Jones Blvd，拉斯维加斯，内华达州，89107

Factory: 
工厂

Shenzhen Xinshilong Energy & Technology Co., Ltd 
深圳市鑫石隆能源技术有限公司

Address of factory: 
工厂地址

N/A

Nominal Voltage: 
标称电压 

3.7V Rated Capacity: 
额定容量

3000mAh
11.1Wh

Trademark: 
商标 

/

Charge Current. 
充电电流

600mA Maximum 
Continuous Charge 
Current: 
最大连续充电电流

3000mA End Charge 
Current: 
充电截止电流

60mA

Cut-off Voltage: 
终止电压

3V Maximum 
Discharge Current; 
最大放电电流

3000mA Limited 
Charge 
Voltage: 
充电限制电压 

4.2V

Cells Number:: 
内含电芯个数

1 Cell Model: 
电芯型号

18650 Cell Rated 
Capacity: 
电芯额定容量

3000mAh

Date of Sample Received: 
样品接收日期

Jun. 09, 2020 
2020年06月 09日

Date of Test: 
检测日期

Jun. 09, 2020 to Jun. 23, 2020 
2020年06月09日至2020年06月23日

 
 

Tested by: 
检测

Checked by:  
审核

Approved by: 
批准
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United Nations Recommendations On The Transport Of Dangerous Goods, Manual 
Of Tests AndCriteria (ST/SG/AC.10/11/Rev.6/Amend.1) 

Amend.1) 3.

 

Name of equipment /Model 

Low Pressure Test Machine 

BE-DY-125 
High Fast Temperature&Humidity Chamber  

ZJ-KSWB1506 

EV103V 
Shock Machine 

SE-440  
Thermostat Short-circuit Testing Machine 

BE-1000W 
Impact Testing Machine  

Battery Charge And Discharge System  

CT-3008-10V6A-A 
TRUE RMS multimeter 

MS8040 
Electronic Weight Meter 

DTT-A+200 
Temperature rise recorder 

34970A 

Serial No. 

SE-132

SE-1488

SE-439

SE 440

SE-133

SE-136

SE-1216

SE-511

SE 534

SE 004

Due Date 

2021-03-10

2020-07-30

2020-10-13

2021-04-01

2021-03-10

2020-07-31  

2021-03-10 

2021-03-10 

2021-03-10

2021-03-15
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C1~C5: Single cell batteries at first cycle in fully charged states; 

C6~C10: Single cell batteries after 25cycles ending in fully charged states; 

C11~C15: Cells at first cycle at 50% of the design rated capacity; 

C16~C20: Cells at 25 cycle at 50% of the design rated capacity; 

C21~C24: Single cell batteries at first cycle in fully charged states; 

C25~C28: Single cell batteries after 25cycles ending in fully charged states; 

C29~C38: Single cell batteries at first cycle in fully charged states; 

C39~C48: Cells after 25 cycles ending in fully discharged states. 

ITEM SAMPLE NUMBER

   

STANDARD CONCLUSION

C1~C5, C6~C10

ST/SG/AC.10/11/
Rev.6/Amend.1

C11~C15, 
C16~C20
C21~C24, 
C25~C28
C29~C38, 
C39~C48
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Tests T.1 to T.5 shall be conducted in sequence on the same cell or battery. Tests 
T.6andT.8shall be conducted using not otherwise tested cells or batteries. Test T.7 
may be conductedusingundamaged batteries previously used in tests T.1 to T.5 
for purposes of testing on cycled batteries. In order to quantify the mass loss, the 
following procedure is provided: 
Mass loss(%) = (M1-M2) / M1×100 
Where M1 is the mass before the test and M2 is the mass after the test. When mass 
loss doesnot exceed the values in Table blow, it shall be considered as “no mass 

 
 
 
 
   

T.1 Altitude simulation 
Test cells and batteries shall be stored at a pressure of 11.6 kPa or less for at least 
six hours at ambient temperature (20 ± 5 °C). 
Cells and batteries meet this requirement if there is no leakage, no venting, no 
disassembly, noruptureand no fire and if the open circuit voltage of each test cell 
or battery after testing is not less than90%of its voltage immediately prior to this 
procedure. The requirement relating to voltage is not applicabletotest cells and 
batteries at fully discharged states. 

Mass M of cell or battery Mass loss limit

  0.5%
  0.2%
0.1%
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T.2 Thermal test 
Test cells and batteries are to be stored for at least six hours at a test temperature 
equal to 72±2°C, followed by storage for at least six hours at a test temperature 
equal to - 40 ± 2°C. The maximumtimeinterval between test temperature extremes 
is 30 minutes. This procedure is to be repeated until 10total cycles are complete, 
after which all test cells and batteries are to be stored for 24 hours at ambient tem-
perature (20 ± 5°C). For large cells and batteries the duration of exposure to the 
test temperatureextremes should be at least 12 hours. 
Cells and batteries meet this requirement if there is no leakage, no venting, no 
disassembly, noruptureand no fire and if the open circuit voltage of each test cell 
or battery after testing is not less than90%of its voltage immediately prior to this 
procedure. The requirement relating to voltage is not applicabletotest cells and 
batteries at fully discharged states.
Code: AB-BAT-03-b

T.3 Vibration 
Cells and batteries are firmly secured to the platform of the vibration machine wi-
thout distortingthecellsin such a manner as to faithfully transmit the vibration. The 
vibration shall be a sinusoidal waveformwitha logarithmic sweep between 7 Hz and 
200 Hz and back to 7 Hz traversed in 15 minutes. This cycleshall be repeated 12 
times for a total of 3 hours for each of three mutually perpendicular mountingpo-
sitions of the cell. One of the directions of vibration must be perpendicular to the 
terminal face. The logarithmic frequency sweep shall differ for cells and batteries 
with a gross mass of not morethan12 kg (cells and small batteries), and for batteries 
with a gross mass of more than 12 kg (largebatteries). 
For cells and small batteries: from 7 Hz a peak acceleration of 1 gn is maintained 
until 18 Hz isreached.The amplitude is then maintained at 0.8 mm (1.6 mm total 
excursion) and the frequency increaseduntil a peak acceleration of 8 gn occurs 
(approximately 50 Hz).A peak acceleration of 8 gn is then maintained until the fre-
quency is increased to 200 Hz. 
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For large batteries: from 7 Hz to a peak acceleration of 1 gn is maintained until 18 
Hz is reached. Theamplitude is then maintained at 0.8 mm (1.6 mm total excursion) 
and the frequency increaseduntil apeak acceleration of 2 gn occurs (approximately 
25 Hz). A peak acceleration of 2 gn is then maintaineduntil the frequency is increa-
sed to 200 Hz. 
Cells and batteries meet this requirement if there is no leakage, no venting, no 
disassembly, noruptureand no fire during the test and after the test and if the open 
circuit voltage of each test cell or batterydirectly after testing in its third perpendi-
cular mounting position is not less than 90%of its voltageimmediately prior to this 
procedure. The requirement relating to voltage is not applicable to test cellsand 
batteries at fully discharged states. 

Code: AB-BAT-03-b

T.4 Shock 
Test cells and batteries shall be secured to the testing machine by means of a rigid 
mount whichwill support all mounting surfaces of each test battery. 
Each cell shall be subjected to a half-sine shock of peak acceleration of 150 gn 
and pulse durationof 6milliseconds. Alternatively, large cells may be subjected to a 
half-sine shock of peak accelerationof 50gn and pulse duration of 11 milliseconds. 
Each battery shall be subjected to a half-sine shock of peak acceleration depen-
ding on the massof thebattery. The pulse duration shall be 6 milliseconds for small 
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batteries and 11 milliseconds for largebatteries. The formulas below are provided 
to calculate the appropriate minimumpeak accelerations.  

 
     

 
  
 
 
  

 
 
  
 
 
 
 

Each cell or battery shall be subjected to three shocks in the positive direction and 
to three shocksinthe negative direction in each of three mutually perpendicular 
mounting positions of the cell or batteryfor a total of 18 shocks. 
Cells and batteries meet this requirement if there is no leakage, no venting, no 
disassembly, noruptureand no fire and if the open circuit voltage of each test cell 
or battery after testing is not less than90%of its voltage immediately prior to this 
procedure. The requirement relating to voltage is not applicabletotest cells and 
batteries at fully discharged states. 

Battery Minimum peak acceleration Pulse duration

6ms

11ms

150 gn or result of formula

100850
mass*

mass*
30000

Acceleration(gn)=

50 gn or result of formula

Acceleration(gn)=

Whichever is smaller

Whichever is smaller
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T.5 External short circuit 
The cell or battery to be tested shall be shall be heated for a period of time ne-
cessary to reacha homogeneous stabilized temperature of 57±4°C, measured on 
the external case. This periodof timedepends on the size and design of the cell or 
battery and should be assessed and documented. If thisassessment is not feasible, 
the exposure time shall be at least 6 hours for small cells and small batteries, and 
12 hours for large cells and large batteries. Then the cell or battery at 57±4°Cshall 
besubjected to one short circuit condition with a total external resistance of less 
than 0.1 ohm.
This short circuit condition is continued for at least one hour after the cell or bat-
tery external casetemperature has returned to 57±4°C, or in the case of the large 
batteries, has decreased by half of themaximum temperature increase observed 
during the test and remains below that value. The short circuit and cooling down 
phases shall be conducted at least at ambient temperature. Cells and batteries 
meet this requirement if their external temperature does not exceed 170°Cand-
there is no disassembly, no rupture and no fire during the test and within six hours 
after the test. T.5 外部短路 
在一定的时间内加热电芯或电池使其外壳达到 57±4°C 均匀稳定的温度，温升时间取决
于电芯或电池的尺寸和外观，并且被评估和记录。如果这种评估记录不可行，那么小型电芯
或电池的暴露时间应至少持续 6 小时，大型电芯或电池应至少持续 12 小时。然后使电芯
或电池在57°C±4°C下经受总外电阻小于 0.1 欧姆的短路条件。 
这一短路条件应在电芯或电池外壳温度回到 57°C±4°C 后持续至少1 小时，或者大电池的
温度下降至最大温升值的一半并保持低于此温度值。 短路和冷却期间应至少在环境温度
下进行。 
要求电芯和电池外壳温度不超过 170°C， 并且在试验过程中及试验后6 小时内无解体，无
破裂，无起火。 

T.6 Impact / Crush 
Impact (applicable to cylindrical cells greater than 18 mm in diameter) The sam-
ple cell or component cell is to be placed on a flat smooth surface. A 15.8 mm± 
0.1mmdiameter, at least 6 cm long, or the longest dimension of the cell, whiche-
ver is greater, Type 316stainless steel bar is to be placed across the centre of the 
sample. A 9.1 kg ± 0.1 kg mass is tobedropped from a height of 61 ± 2.5 cm at the 
intersection of the bar and sample in a controlledmanner using a near frictionless, 
vertical sliding track or channel with minimal drag on the falling mass. Thevertical 
track or channel used to guide the falling mass shall be oriented 90 degrees from-
the horizontal supporting surface. 
The test sample is to be impacted with its longitudinal axis parallel to the flat sur-
face and perpendicularto the longitudinal axis of the 15.8 mm ± 0.1mm diameter 
curved surface lying across the centreof thetest sample. Each sample is to be sub-
jected to only a single impact. 
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Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells not 
more than 18 mmindiameter) 
A cell or component cell is to be crushed between two flat surfaces. The crushing 
is to be gradual withaspeed of approximately 1.5 cm/s at the first point of contact. 
The crushing is to be continued until thefirst of the three options below is reached. 
(a) The applied force reaches 13 kN ± 0.78 kN; 
(b) The voltage of the cell drops by at least 100 mV; or 
(c) The cell is deformed by 50% or more of its original thickness. 
Once the maximum pressure has been obtained, the voltage drops by 100 mV or 
more, or thecell isdeformed by at least 50% of its original thickness, the pressure 
shall be released. A prismatic or pouch cell shall be crushed by applying the force 
to the widest side. A button/coincell shall be crushed by applying the force on its 
flat surfaces. For cylindrical cells, the crush forceshall beapplied perpendicular to 
the longitudinal axis. 
Each test cell or component cell is to be subjected to one crush only. The test sam-
ple shall beobservedfor a further 6 h. The test shall be conducted using test cells or 
component cells that have not previously been subjected to other tests. 
Cells and component cells meet this requirement if their external temperature does 
not exceed170°Cand there is no disassembly and no fire during the test and within 
six hours after this test. 
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T.7 Overcharge 

The charge current shall be twice the manufacturerʼs recommended maximum con-
tinuous chargecurrent. The minimum voltage of the test shall be as follows: 
(a) When the manufacturerʼs recommended charge voltage is not more than 18V, 
the minimumvoltageof the test shall be the lesser of two times the maximum charge 
voltage of the battery or 22V. (b) When the manufacturerʼs recommended charge 
voltage is more than 18V, the minimumvoltageof the test shall be 1.2 times the 
maximum charge voltage. 
Tests are to be conducted at ambient temperature; the duration of the test shall be 
24 hours. Rechargeable batteries meet this requirement if there is no disassembly 
and no fire during thetest andwithin seven days after the test. 
T.7 过度充电 
充电电流必须是制造商建议的最大持续充电电流的两倍。试验的最小电压如下：

（a）制造商建议的充电电压不大于 18V 时，试验的最小电压应是电池最大充电电压的两倍
或22V 两者中的较小者； 

（b）制造商建议的充电电压大于 18V 时，试验的最小电压应为最大充电电压的1.2倍。
试验应在环境温度下进行，进行试验的时间应为 24 小时。 要求充电电池在试验过程中和
试验后 7 天内无解体，无起火。 

T.8 Forced discharge 
Each cell shall be forced discharged at ambient temperature by connecting it in 
series with a 12VD.C. power supply at an initial current equal to the maximum 
discharge current specified by the manufacturer. The specified discharge current 
is to be obtained by connecting a resistive load of the appropriatesizeand rating 
in series with the test cell. Each cell shall be forced discharged for a time interval 
(inhours) equal to its rated capacity divided by the initial test current (in ampere). 
Primary or rechargeable cells meet this requirement if there is no disassembly and 
no fire duringthetest and within seven days after the test. 
T.8 强制放电 
每个电芯应在环境温度下与 12V 直流电电源串联在起始电流等于制造商给定的最大放电
电流的条件下强制放电。 
将适当大小和额定值的电阻负荷与试验电池串联，计算得出给定的放电电流。对每个电池进
行强制放电，放电时间应等于其额定容量除以初始试验电流。 要求原电芯或充电电芯在试
验过程中和试验后 7 天内无解体，无起火。
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7. TEST PROCEDURE 测试程序 

 

Pretreatment 预处理

 
Marking 编号分组

C1-C5. C6-C10

 

C11-C15

 

C16-C20

 

C21-C24

 

C25-C28

 

C29-C38
 

C39-C48

Altitude simulation

 

高度模拟

 

Thermal test

 

热测试

 

Vibration 振动

 

Shock 冲击

 

External short circuit

 

外部短路

 

Impact 撞击

 
Overcharge Forced discharge

 强制放电
 

Analysis 数据处理

  过度充电
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No. Mass
loss 

(%) 

Voltage
  loss

(%) 

Whether leakage,  
 venting,

 disassembly,Mass Voltage Mass Voltage

C1  47.195  4.175  47.171  4.161  0.05 0.34 N
C2  47.441  4.181  47.418  4.165  0.05 0.38 N
C3  47.524  4.175  47.501  4.162  0.05 0.31 N
C4  47.568  4.175  47.546  4.162  0.05 0.31 N
C5  47.098  4.179  47.079  4.164  0.04 0.36 N
C6  47.351  4.181  47.328  4.165  0.05 0.38 N
C7  47.428  4.176  47.408  4.161  0.04 0.36 N
C8  47.267  4.182  47.247  4.168  0.04 0.33 N
C9  47.581  4.174  47.556  4.161  0.05 0.31 N
C10  47.365  4.173  47.348  4.159  0.04 0.34 N

No. Mass
loss 

(%) 

Voltage
  loss

(%) 

Whether leakage,  
 venting,

 disassembly,Mass Voltage Mass Volta-
ge

C1  47.195  4.175  47.195  4.175  0.00  0.00 N
C2  47.441  4.181  47.441  4.181  0.00  0.00 N
C3  47.524  4.176  47.524  4.175  0.00  0.02 N
C4  47.573  4.175  47.568  4.175  0.01  0.00 N
C5  47.098  4.179  47.098  4.179  0.00  0.00 N
C6  47.354  4.181  47.351  4.181  0.01  0.00 N
C7  47.428  4.177  47.428  4.176  0.00  0.02 N
C8  47.267  4.182  47.267  4.182  0.00  0.00 N
C9  47.581  4.174  47.581  4.174  0.00  0.00 N
C10  47.365  4.173  47.365  4.173  0.00  0.00 N
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Peak acceleration: 150 gn, Pulse duration: 6 ms 

 

    

No. Mass
loss 

(%) 

Voltage
  loss

(%) 

Whether leakage,  
 venting,

 disassembly,
rupture, fi-

Mass Voltage Mass Voltage

C1  47.171  4.161  47.171  4.161  0.00  0.00 N
C2  47.418  4.165  47.418  4.164  0.00  0.00 N
C3  47.501  4.162  47.501  4.162  0.00  0.02 N
C4  47.546  4.162  47.543  4.162  0.01  0.00 N
C5  47.079  4.164  47.079  4.164  0.00  0.00 N
C6  47.328  4.165  47.328  4.165  0.00  0.00 N
C7  47.408  4.161  47.408  4.161  0.00  0.02 N
C8  47.247  4.168  47.247  4.167  0.00  0.00 N
C9  47.556  4.161  47.552  4.161  0.01  0.00 N
C10  47.348  4.159  47.348  4.159  0.00  0.00 N

No. Mass
loss 

(%) 

Voltage
  loss

(%) 

Whether leakage,  
 venting,

 disassembly,Mass Volta-
ge

Mass Voltage

C1  47.171 4.161  47.171  4.161  0.00  0.00 N
C2  47.418 4.164  47.414  4.164  0.01  0.00 N
C3  47.501 4.162  47.501  4.161  0.00  0.02 N
C4  47.543 4.162  47.543  4.162  0.00  0.00 N
C5  47.079 4.164  47.079  4.164  0.00  0.00 N
C6  47.328 4.165  47.328  4.164  0.00  0.02 N
C7  47.408 4.161  47.408  4.161  0.00  0.00 N
C8  47.247 4.167  47.243  4.167  0.01  0.01 N
C9  47.552 4.161  47.552  4.161  0.00  0.00 N
C10  47.348 4.159  47.348  4.159  0.00  0.00 N
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Peak temperature°C) Whether disassembly, rupture, fi-
re(Y/N)

C1  58.1  N

C2  58.2  N

C3  57.7  N

C4  57.5  N

C5  57.9  N

C6  58.5  N

C7  58.2  N

C8  57.8  N

C9  57.5  N

C10  57.9  N

Peak temperature°C) Whether disassembly, rupture, fi-
re(Y/N)

C11  89.7  N

C12  91.8  N

C13  90.5  N

C14  88.5  N

C15  89.3  N

C16  90.6  N

C17  90.8  N

C18  89.8  N

C19  91.4  N

C20  92.6  N
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Whether disassembly, rupture, fire(Y/N)

C21  N
C22  N
C23  N

C24  N
C25  N
C26  N
C27  N
C28  N

Whether disassembly, rupture, fire(Y/N)

C29  N
C30  N
C31  N

C32  N
C33  N
C34  N
C35  N
C36  N
C37  N
C38  N
C39  N
C40  N
C41  N
C42  N
C43  N
C44  N
C45  N
C46  N
C47  N
C48  N
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DECLARATION 

1. United Nations Recommendations On The Transport Of Dangerous Goods, Ma-
nual Of Tests And Criteria (ST/SG/AC.10/11/Rev.6/Amend.1). 

 
2. Test place Lab: Shenzhen Anbotek Compliance Laboratory Limited Address:East 

-
zhen, Guangdong, China 

3. This report shall not be revised and deleted. 

5. This report shall not be published as advertisement without the approval of Shen-
zhen Anbotek Compliance Laboratory Limited. 

6. This report shall not be copied partly without the written approval of ShenzhenAn-
botek Compliance Laboratory Limited. 

-- End of report -- 

-- End of report -- 


