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No Inspection item name Unit Standard requirement Measured value

1 Over discharge 
/ 

1)Standard charging; 

2) Let stand for 30min; 

3) Discharge with 1C current for 90min; 

4) Observe for 1h.

Requirements: no fire, no explosion.

0001 No fire 

Unexploded

2 Over charge
/ 

1)The standard charging stops when the voltage reaches 1.15 times the 

charging termination voltage specified in the technical conditions of the 

enterprise or 115% SOC; 

2)Observe for 1h.

Requirements: no fire, no explosion.

0002 

No fire 

Unexploded

3 

External short 

circuit 
/ 

1)Standard charging; 

2)The positive and negative electrodes are short-circuited externally for 10 

minutes, and the external circuit resistance should be less than 5mQ; 

3)Observe for 1h.

Requirements: no fire, no explosion.

0003 

No fire 

Unexploded

4 

Low voltage short circuit 

/ 

Conditions: The ambient humidity is 25℃, and the low-voltage wiring harness 

is 0.35mm². The module and the low-voltage wiring harness are well inserted. 

1)The main positive and main negative collection harnesses (POWER, GND) of 

the module are short-circuited through a relay. Observe the status of the 

module and the low-voltage harness after the short-circuit, and record the 

short-circuit current; 

2) Short-circuit the VO and V1 connections, and short-circuit the V2 and V3 

connections; 

3)Requirements: The module and low-voltage wiring harness do not fire or 

explode, the FPC surface film is not damaged, and the fuse is blown within 1S.

0011 

The module and low-voltage 

wiring harness did not catch fire or 

explode, the FPC surface film was 

not damaged, and the fuse was 

blown within 1S. 

5 
Fall / 

1) Standard charging; 

2) The positive and negative terminals of the module fall freely from the 1.2m

height freely to the concrete floor; 

3) Observe for 1h.

Requirements: no leakage, no fire, no explosion.

0003 

No leakage 

No fire 

Unexploded
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6 Heating
/ 

1) Standard charging; 

2) The sample is put into the temperature box, and the temperature box is 

increased from room temperature to 130C±2℃ at a rate of 5℃/min, and the 

heating is stopped after keeping this temperature for 30 minutes;  

3) Observe for 1h.

Requirements: no explosion, no fire

0004 No fire 

Unexploded

7 Extrusion
/ 

1) Standard charging; 

2) Carry out the test under the following conditions: 

a. Extrusion direction: module length direction and width direction

b. Form of extruded plate: semi-cylinder with a radius of 75mm, half The length 

of the cylinder is greater than the size of the squeezed battery, but not More 

than 1m  

c. Extrusion speed: (5±1)mm/s 

d. Extrusion degree: the deformation of the module reaches 30% or the 

extrusion force reaches 100kN 

e. keep for 10min 

3) Observe for 1h. 

Requirements; no explosion, no fire 

0005 

0006 

No fire 

Unexploded

8 Acupuncture
/ 

1) Standard charging ;

2) Use a high temperature resistant steel needle of Φ6mm-10mm (the cone

angle of the needle tip is 45°-60°, and the surface of the needle is smooth, free 

of corrosion, oxide layer and oil stains), at a speed of (25±5) mm/s, from In the 

direction perpendicular to the battery plate, run through at least 3 single 

batteries in sequence (the steel needle stays in the battery) ; 

3) Observe for 1h

0007 

Catch fire

9 Sea water immersion

/ 

1) Standard charging ;

2) Immerse the module in 3.5% NaCl solution (mass fraction, simulating the 

composition of seawater at room temperature) for 2h; 

3) The water depth should completely cover the module ;

4) Observe for 1h.

Requirements: no explosion, no fire

0008 

No fire 

Unexploded



Shenzhen Westart Technology Co.,Ltd. 

Add.: No.4 Huan Ping Road, Ping Di Street, Long Gang District, Shenzhen, China. Post code:518116 

No Inspection item name Unit Standard requirement Measured value

10 Vibration

/ 

1. Environmental adaptation: 

1) The test sample is placed in the test box to simulate the actual installation 

state, as follows Requirements for testing: 

a) Keep it at (90±2)C temperature for 6h; 

b) Keep at (23±2)C temperature for 1h; 

c) Keep at a temperature of (40 ± 2) C for 6h; 

d) Keep it at (23±2)C temperature for 1h; 

e) At a temperature of (50±2)C, the minimum relative humidity is 95%, 

10h; 

f) Maintain 1h at a temperature of (23 ± 2) C; 

2) When the temperature is changed, the sample should be transferred from

one test box to the earlier test box as soon as possible. If an environmental test 

box is used, the temperature change rate should not be less than 5°C/min.  

3) After the test, the sample is placed at a temperature of (23 ± 2) ℃ for 2h.

2. Vibration test: 

1)Before the test starts, adjust the voltage of the test object to the rated

voltage. 

2) Install the module tabs upward on the vibration closure. The vibration test is 

carried out in three directions. The test starts from the Z axis, then the Y axis, 

and finally the X axis. The test process refers to GB/T2423.56.  

3)Vibration is measured according to the parameters specified in GB/T31467.3-

20157.1.1 test. 

Requirements: The module connection is reliable, the structure is intact, no 

leakage, shell rupture, fire or explosion, no voltage sharp change (the absolute 

value of the voltage difference is not more than 0.15V) 

0009 

The module connection is reliable, 

the structure is intact, there is no 

leakage, shell rupture, fire or 

explosion, and no voltage 

degradation (the absolute value of 

the voltage difference is less than 

0.15V)

11 Damp heat cycle 

/ 

1) The test object is placed in a damp and heat test box, the temperature range 

is 25℃-80℃, and the humidity range is 55%-98%. The specific temperature and 

humidity cycle flow refers to GB/T2423.4 to perform the experiment Db, and 

the variables are shown in GB/ Figure 4 in T31467.3, 5h per cycle, 5 cycles.  

2) Observe for 2h at room temperature.

Requirements: No explosion, no fire, no leakage, and the insulation resistance 

value within 30 minutes after the test is not less than 100Ω/V.

0008 
No explosion, no fire, no leakage, 

the insulation resistance value is 

5.39GΩ within 30 minutes after the 

test.

No Inspection item name Unit standard requirement Measured value
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12 

 

Low air pressure 

 

 

/ 

1) Standard charging  

2) Put the module into the low-pressure box and adjust the air pressure in the 

test box to 11.6kPa, the temperature is room temperature, stand for 6h  

3) Observe for 1h. 

Requirements: no explosion, no fire, no leakage 

 

0001 

No leakage  

No fire  

Unexploded 

 

13 

 

Mechanical shock 

 

 

/ 

1) Install and fix the module on the impact test bench. 

2) Apply a 25g, 15ms half-sine shock waveform to the test object, shock 3 times 

in the z-axis direction, and observe for 2h.  

3) Apply 50g, 15ms half-sine leaching waveform to the test object, impact 3 

times in the X and Y axis directions and observe for 2h.  

4) Requirements: no leakage, rupture, fire, explosion, etc., and the insulation 

resistance is not less than 100Ω/V 

 

0002 

 

No leakage, no rupture, no fire and 

explosion, infinite insulation 

resistance 
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Thermal diffusion 

(acupuncture trigger) 

 

 

/ 

The recommended method of acupuncture triggering out of control:  

Needle material: steel; Needle diameter: 3mm~8mm.  

Tip shape: cone shape, angle 20°-60°;  

Needle punching speed: 0.1mm/s~10mm/s ; 

Needle position and direction: select the position and direction that can trigger 

the thermal runaway of the battery cell (for example, the direction 

perpendicular to the pole piece)  

a) The trigger object produces a voltage drop, and the drop value exceeds 25% 

of the initial voltage;  

b) The temperature of the monitoring point reaches the maximum operating 

temperature specified by the Westart;  

c) The temperature rise rate of the monitoring point dT/dt>1℃/s, and lasts for 

more than 3s.  

When a) and c) or b) and c) occur, it is determined that thermal runaway has 

occurred. If the recommended method is used as the trigger method for thermal 

runaway, and no thermal runaway occurs, in order to ensure that thermal 

diffusion will not cause hazards to the vehicle occupants It is necessary to prove 

that the above two recommended methods will not cause thermal runaway. 

Record the quality before and after the experiment, video and photos of the 

whole process Record the voltage, temperature, and energy introduced into the 

system during the test to trigger the temperature of the cells at different 

locations around the thermal runaway cell. Requirement: If a battery cell is 

thermally out of control, the thermal expansion will not be triggered within 5 

minutes, and the thermal out-of-control warning signal (such as pressure drop 

rate, temperature rise rate, temperature warning value or recommended 

 

 

 

 

 

 

0012 

Initial temperature (℃) 

T1 T2 

(Trigger point) 

T3 T4 

29.6 29.6 29.6 29.6 

Initial voltage (V)  

3.703 3.703 3.702 3.695 

When the acupuncture cell will be 0V, the 

temperature of the monitoring point will not be 

29.8℃. 

When the temperature rise rate reaches 1℃/S 

and maintains above 3S, the detection point 

temperature: 52.7℃. 

Temperature (℃)/Voltage (V) after 5 minutes of 

thermal runaway 

T1 T2 

(Trigger point) 

T3 T4 

175.7 41.4 32.1 30.7 

V1 

(Trigger cell) 

V2 V3 V4 

0 3.706 3.703 3.695 

Maximum process temperature (℃) 

T1 T2 

(Trigger point) 

T3 T4 
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warning signal) is provided at the same time 207.6 61.5 37.9 33.6 
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Thermal diffusion  

(heat trigger) 

 

 

/ 

Use a flat or rod-shaped heating device, and its surface should be covered with 

a ceramic flask, metal or insulating layer. For the block heating device with the 

same size as the battery cell, the heating device can be used to replace one of 

the battery cells and directly contact the surface of the trigger object; for the 

film heating device, it should always be attached to the surface of the trigger 

object; heating The heating area of the device should not be greater than the 

surface area of the battery cell; the heating surface of the heating device 

should be in direct contact with the surface of the battery cell, and the position 

of the heating device should correspond to the position of the temperature 

sensor; after the installation is completed, it should be activated within 24h 

The heating device heats the trigger object with the maximum power of the 

heating device; when a thermal runaway occurs or the temperature of the 

monitoring point reaches 300°C, the trigger is stopped. Recommended thermal 

runaway trigger judgment conditions:  

a) The trigger object produces a voltage drop, and the drop value exceeds 25% 

of the initial voltage  

b) The temperature of the monitoring point reaches the maximum operating 

temperature specified by the Westart  

c) The temperature rise rate of the monitoring point dT/dt≥1℃/s, and lasts for 

more than 3s;  

When a) and c) or b) and c occur, it is determined that thermal runaway has 

occurred. If the recommended method is used as the thermal runaway trigger 

method, and no thermal runaway occurs, in order to ensure that thermal 

diffusion will not cause danger to the vehicle occupants, it is necessary to 

prove that the above two recommended methods will not cause thermal 

runaway. Record the quality before and after the experiment, video and 

photos of the whole process Record the voltage, temperature, and energy 

introduced into the system during the test to trigger the temperature of the 

cells at different locations around the thermal runaway cell. Requirement: A 

battery cell undergoes thermal runaway, and thermal diffusion will not be 

triggered within 5 minutes. At the same time, it provides a thermal runaway 

warning signal (such as pressure drop rate, temperature rise rate, temperature 

warning value or recommended warning signal) 

 

 

 

 

 

0013 

Initial temperature (℃) 

T1 T2 

(Trigger 

point) 

T3 T4 

28.0 27.9 27.9 27.8 

Initial voltage (V) 

V1 

(Trigger cell) 
V2 V3 V4 

3.800 3.799 3.798 3.799 

The heating time when the cell voltage drops 

to 0V after the heating plate is: 1 hour and 4 

minutes; Detection point temperature is not 

108.7℃ 

Temperature (℃)/Voltage (V) when the 

explosion-proof valve is opened for 80 

minutes 

T1 T2 

(Trigger 

point) 

T3 T4 

238.8 119.0 63.0 39.2 

V1 

(Trigger cell) 
V2 V3 V4 

0 3.799 3.799 3.799 

 

Picture of module before 001 over-discharge test Picture of module 0001 after over-discharge test 
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Voltage and temperature change curve diagram of module 0001 during over-discharge 

 

 

 

Picture of module 002 before overcharging experiment Picture of module 002 after overcharging experiment 
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Curve of voltage and temperature changes during overcharging of 002 module 

 

 

 

 



 

Shenzhen Westart Technology Co.,Ltd. 

Add.: No.4 Huan Ping Road, Ping Di Street, Long Gang District, Shenzhen, China. Post code:518116 

 

Photo of module 0003 before short circuit test Photo after short circuit test of module 0003 

 

 

Picture of module 00011 after low voltage short 

circuit power-GND short circuit 

Low-voltage short-circuit power-GND short-circuit 

waveform of module 00011 

 

 

Remarks: shunt model 100mv, 100A 
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Picture of module 00011 after low voltage short circuit V2-V3 short circuit 

      

          

Low voltage short circuit V2-V3 short circuit waveform of module 00011 

Remarks: shunt model 100mv, 100A 
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Picture of module 00011 after low voltage short circuit V0-V1 short circuit 

    

Remarks: shunt model 100mv, 100A 

 

Picture of module 0003 before drop test Picture after module 0003 drop test 
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Picture of module 0004 before heating experiment Picture of module 0004 after heating experiment 

 

 

Picture before short axis experiment of module 0005 Picture after short axis experiment of module 0005 
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The curve of extrusion force and displacement of the short axis of module 0005 with time 

 

Picture of module 0006 before long axis extrusion 

experiment 

Picture of module 0006 after long axis extrusion 

experiment 
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Extrusion force and displacement of the long axis of module 0006 change with time 

 

Picture of module 0007 before acupuncture 

experiment 

Picture of module 0007 after acupuncture experiment 
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Picture of module 0008 before acupuncture experiment Picture of module 0008 after acupuncture experiment 

  

Picture of module 0008 before damp heat cycle 

experiment 

Picture of module 0008 after damp heat cycle 

experiment 
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Positive insulation resistance of module 0008 after 

damp heat cycle experiment 

Negative insulation resistance of module 0008 after 

damp heat cycle experiment 

  

Picture of module 0010 before low-pressure 

experiment 

Picture of module 0010 after low-pressure 

experiment 
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Photo of module 0011 before mechanical impact on 

Z axis before experiment 

Photo of module 0011 before mechanical impact on Y 

axis before experiment 

         

Photo of module 0011 before mechanical impact on 

X axis before experiment 

Picture of module 0011 before the experiment after 

mechanical shock 
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Picture of module 0011 after the experiment after mechanical shock 

 

Z-axis impact map of mechanical shock for module 0011 
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X-axis impact map of mechanical shock for module 0011 

 

Y-axis impact map of mechanical shock for module 0011 
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Positive insulation resistance of module 0011 after 

mechanical impact test 

Negative insulation resistance of module 0011 after 

mechanical impact test 

  

Picture of module 0012 before heating to trigger 

thermal runaway 

Picture of module 0012 after heating to trigger 

thermal runaway 
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Picture after module 0012 test 
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Picture of the experiment before acupuncture 

triggering thermal runaway of module 0013 

Experimental picture of module 0013 when 

acupuncture triggers thermal runaway 

Experimental picture of module 0013 when acupuncture triggers thermal runaway 
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Vibration test conditions of module 0009 
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Random vibration test is carried out in accordance with the requirements of GB/T31467.3-2015 "Lithium-ion power battery 

packs and systems for electric vehicles Part 3: Safety requirements and test methods". The test sample is subjected to random 

vibration test in 3 directions of X, Y, and Z axis, and the total vibration test time is 63h. 

X-axis vibration test conditions

Test type Test conditions 

Random 

vibration 

Frequency (Hz) 5 10 20 200 RMS 

PSD（g²/Hz） 0.0125 0.03 0.03 0.00025 0.96g 

Y-axis vibration test conditions

Test type Test conditions 

Random 

vibration 

Frequency (Hz) 5 10 20 50 200 RMS 

PSD（g²/Hz） 0.01 0.015 0.015 0.01 0.0004 0.95g 

Z-axis vibration test conditions

Test type Test conditions 

Random 

vibration 

Frequency (Hz) 5 10 20 200 RMS 

PSD（g²/Hz） 0.05 0.06 0.06 0.0008 1.44g 
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X-axis vibration profile Y-axis vibration profile

Z-axis vibration profile

Picture before Z-axis vibration 
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Z-axis vibration self-power spectral density

Picture before Y-axis vibration 
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Y-axis vibration self-power spectral density
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Picture before X-axis vibration 

X-axis vibration self-power spectral density
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Appearance after the vibration is completed 

Positive insulation resistance after vibration Negative insulation resistance after vibration 
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Comparison of cell voltage before and after vibration 

Cell voltage V1(V) V2(V) V3(V) V4(V) 

Begin 3.696 3.693 3.694 3.690 

The end 3.695 3.693 3.694 3.690 

Differential pressure 0.001 0.000 0.000 0.000 

Torque comparison before and after vibration 

Bolt point 1(N/m) 2(N/m) 3(N/m) 4(N/m) 

Begin 12.08 11.83 11.83 12.22 

The end 10.05 10.94 10.56 11.03 

Attenuation percentage (%) 16.8% 7.5% 16.8% 9.7% 

Torque point map 
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Serial number Test number Series No. Experimental project 

1 0001 06LME10914311197S0000014 Over discharge 

2 0002 06LME10914311197P0000027 Over discharge 

3 0003 06LME10914311197S0000001 External short circuit 

Fall 

4 0004 06LME10914311197P0000063 Heating 

5 0005 06LME10914311197P0000005 Extrusion (short axis) 

6 0006 06LME10914311197P000007 Extrusion (long axis) 

7 0007 06LME10914311197S0000010 Acupuncture 

8 0008 06LME10914311197P0000020 Damp heat cycle 

Sea water immersion 

9 0009 06LME10914311197P0000028 Vibration 

10 0010 06LME10914311197P0000003 Low air pressure 

11 0011 06LME10914311197P0000044 Mechanical shock 

12 0012 06LME10914311197S0000009 Low voltage short circuit 

Thermal diffusion 

(acupuncture)13 0013 06LME10914311197W0000042 Thermal diffusion (heating) 


