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Production description



       This equipment is used to simulate various types of batteries, battery cells, battery modules and modular 
batteries being squeezed and pierced by sharp objects during transportation and storage under certain temperature 
conditions, so as to observe the degree of deformation that caused the battery to short circuit. The purpose of 
improvement is to ensure that the battery does not explode and does not catch fire.
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1.Fin-tube heater
2.With dry heating prevention device
3.Heating control: adopt PWM pulse intelligent width adjustment control technology

Overtemperature 
protection

PT100 temperature 
sensor

 Gas protection switchSolid state relayHeating tube

Customized heating tube, Long 
life and reliable quality

Temperature level one 
protection

Brand: Carlo gavazzi Swiss
To control heating tube 

interruption

Brand: Rainbow Kirea
Temperature level two 

protection

1.2 Heating system



1.3 Crush system
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 Force sensor
Accurately reflect the 

pressure on the deformation

Pull on the rope displacement sensor
Reflect the depth of acupuncture 

through the size of the displacement

Internal load-bearing platform
Large load-bearing capacity, 

one-piece structure

 Servo Electric Cylinder

Precise control and smooth operation

Servo electric cylinder propulsion
The seamless inner cylinder bears high 

pressure, safe and reliable

Extrusion die 1 Extrusion die 2 Extrusion die 3
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The control parts such 
as air switch, contactor, 

relay, touch screen, 
frequency converter, etc. 

adopt international 
famous brands

Communication 
Interface

Equipped with a variety of 
communication interfaces

Contactor（Schneider） overload protector 
(Schneider)

PLC controller
（Mitsubishi）

Flame retardant 
wire

No fuss switch
（Schneider）

  magnetic motor

1.4 Control system



1.5 Explosion-proof system
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Stainless Steel Eye Screws     Stainless steel buckleStainless steel chain Explosion-proof 
pressure relief port
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1.6 Fire Fighting System
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Gas fire extinguishing 
agent, clean and hygienic

Combustible gas detectorSmoke detector
Quickly and effectively detect 
flammable and harmful gases

Quickly and effectively 
detect smoke gases

Pressure sensor
Detect chamber pressure

Fire sprinkler
Spray quickly and spread thoroughly 

for all-around coverage

Waterway two-way control valve Gas collection deviceWater valve control boxFire bottle set
Control spray water to reduce 
temperature in all directions

Manual and electric double 
protection, safe and reliable

Quickly and effectively 
collect gas for early warning
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产介绍

1.7 Product Standards

Simplewell昇微

Crush and nail penetration (battery monomer) test standards stipulated in the 
GB 38031-2020 standard

1．GB/T2423.1-2008 Environmental testing for electrical and electronic 
products-part 2 test methods- Test A:Cold                                   
2．GB/T2423.2-2008Environmental testing for electrical and electronic 
products-part 2 test methods- Test B:Dry heat                             
3．GJB150.3A-2009 Laboratory environmental test method for military 
materiel-Part 3: High temperature test                  
4．GJB150.4A-2009 Laboratory environmental test method for military 
materiel-Part 4: Low temperature test                         
5. GJB360B-108 High temperature life test
6.GB38031-2020 Electric vehicles traction battery safety 
requirements 8.1.5 Dry heat 8.1.6 Temperature cycle  8.2.4 Crush, 
C.5.3.3 Nail penetration trigger thermal runaway method Crush and nail penetration (battery pack or system) test standards stipulated in 

the GB 38031-2020 standard
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产介绍Simplewell昇微

Crush and nail penetration (battery monomer) test standards and judgment 
conditions stipulated in the GB 38031-2020 standard

1．GB/T2423.1-2008 Environmental testing for electrical and electronic 
products-part 2 test methods- Test A:Cold                                   
2．GB/T2423.2-2008Environmental testing for electrical and electronic 
products-part 2 test methods- Test B:Dry heat                             
3．GJB150.3A-2009 Laboratory environmental test method for military 
materiel-Part 3: High temperature test                  
4．GJB150.4A-2009 Laboratory environmental test method for military 
materiel-Part 4: Low temperature test                         
5. GJB360B-108 High temperature life test
6.GB38031-2020 Electric vehicles traction battery safety 
requirements 8.1.5 Dry heat 8.1.6 Temperature cycle  8.2.4 Crush, 
C.5.3.3 Nail penetration trigger thermal runaway method

Crush and nail penetration (battery monomer) test standards stipulated in the 
GB 38031-2020 standard

1.8 Product Standards
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产品介绍

1.9 Performance index

Simplewell昇微

u Temperature index
u Temperature range：-40℃～+120℃ (The whole process is 

controllable; the resolution accuracy is 0.01℃) 
u Nail penetration index
u Use a 3~8mm high temperature resistant steel needle, the tip of 

which is conical, with an angle of 20°~60°, at a speed of 
0.1mm/s~10mm/s, perpendicular to the direction of the capacitor 
plate, to penetrate (the steel needle stays in the capacitor ), 
observe 2h at ambient laboratory temperature

u Crush index
u Use a standard extrusion plate to apply pressure perpendicular to 

the direction of the battery plate, the speed is not greater than 
2mm/s, stop extrusion when the extrusion force reaches 100KN 
or the extrusion deformation reaches 30% of the overall size of 
the extrusion direction, and keep for 10min. After completing 
the above experimental steps, observe 2H at ambient 
temperature in the laboratory
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1. Pipeline welding process: high-quality copper tube nitrogen 
shielded welding method is adopted, which avoids the damage 
to the compressor caused by the oxide impurities on the inner 
wall of the copper tube entering the refrigeration system caused 
by the traditional welding method.

2. Damping measures: Install damping springs and anti-vibration soft rubber pads 
at the bottom of the compressor and pipeline to reduce vibration.

3.Pipeline protection measures: The pipeline of the refrigeration 
system adopts the method of adding anti-vibration hose and C-
shaped elbow to avoid copper pipes and cracks caused by 
vibration and temperature changes.

产介绍

4. Noise control: The condenser adopts the German Marl low-speed high-air 
volume condensing fan, and installs wave-shaped sound-absorbing sponge 
around the refrigeration unit to achieve lower noise.

5. When the equipment is 
running, detect the circuit 
temperature of the power 

distribution cabinet.

1.10 Process advantage 
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1.11 Simulated road condition vibration test
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Vibration test for small equipment 
before shipment

Parts such as evaporator,motor and water tank are 
subjected to vibration tests before installation
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Confirmation of the production process: After the production of the equipment begins, the person in charge of 
each link will carefully fill in the confirmation form to correct the problems in the production process in a timely 
manner. At the same time, trace the source, optimize the production process, improve production efficiency, and 
ensure the quality of each equipment produced

1.12 Manufacturing process
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Flame-retardant storage board
 The picture shows the performance test report of the storage board in terms of 

flame retardancy, compressive strength, and bending bearing capacity

1.13 Flame-retardant material
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Adopt flame retardant wires, the picture shows the wire flame retardant 
certification

1.14 Wire Flame Retardant Certificate
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产品特点

2.1 Product innovation features

Simplewell昇微

 1. Simplewell improves the test chamber on the basis of the original battery equipment. It not only retains 
the basic functions of the original equipment, but also adds new functions of crush and nail penetration. It is 
a comprehensive battery composite test equipment.
 2. The battery composite test machine adopts servo electric cylinder to control the pressure and displacement. 
Compared with the traditional hydraulic cylinder, it is more accurate, easy to control, and reduces the overall 
space of the equipment.
 3. The battery crush and nail penetration test chamber can provide the required environmental factors such 
as temperature, humidity, pressure, etc., and use the servo electric cylinder to squeeze and puncture different 
types of batteries on the platform.
 4. The lower part of the cabin is the battery fixture, and the middle position is the servo electric cylinder. 
The lower part of the electric cylinder is a battery extrusion mold of different shapes (steel needle, round 
head, long round head, etc.), which can be quickly replaced according to requirement
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3.1  Advanced related technology

Simplewell昇微

Inner cabin

Spherical 
extrusion 
head

pull on the rope 
displacement 
sensor

Adapter

Standard connector Bearing 
platform

Servo cylinder tie 
rod

●Simplewell battery crush and nail penetration test chamebr adopts the servo electric cylinder as the power source, 
which is easy to install and simple in structure.
●Simplewell battery crush and nail penetration test chamebr adopts an integrated tensile pressure sensor to directly 
measure the pressure value, which is easy to control 
●Simplewell battery crush and nail penetration test chamebr adopts pull on the rope displacement sensor and flexible 
transmission, which improves the accuracy of displacement measurement, and the sensor is placed outside, which 
improves the life of the sensor.
●Simplewell battery crush and nail penetration test chamebr adopts an integrated platform, and the platform is placed 
inside the integrated gantry, with uniform force, firm structure and compact overall
●Simplewell battery crush and nail penetration test chamebr adopts the national standard standardized die head, 
standardized connection, quick and convenient replacement
●The control system adopts closed-loop loading control with stable control and high precision.

Testing machine moving parts   Cabin platform   Gantry

I-beam gantry
tensile 
pressure 
sensor
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4  Customer case

Simplewell昇微 Prooduction 
description

Simplewell offers custom made service to meet the requirements of different customers 
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Thanks for watching

Simplewel l  Technology  Co. ,  Ltd

Team

Cooperation Persistence

Honor
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