
电动车电池冲击测试试验指导



Battery Unit Shock Test Systems (Vertical)

Existing EV battery Cell and Unit Shock Systems

Battery Cell and Unit Mechanical Shock 动力电池机械冲击
Purpose试验目的

simulate the harsh conditions that batteries might encounter during the vehicle’s lifespan, including rough roads, sudden impacts, and 
other stresses. Proper testing ensures that the batteries can withstand these challenges without compromising performance or safety.

Test procedures 试验程序和波形
❖  The battery cells and units are required to be tested for safety enhancement; the most of test specs are from the UN, IEC, and the 

EV battery manufactures requirement, the high accurate shock pulses are involved as the following

       Test System (Models) with OFGP Applications Test pulses (+/-10% accuracy) Max. load

P40/40, P40/42, P45/50 Cells, Units 70g, 45ms, 90g, 20ms;150g, 15ms; 60g, 30ms; 95g, 6ms 30Kg

50g, 11ms, 35g, 51ms, 30g, 18ms, 25g, 30ms, 25g 60ms 40Kg

P60L, P95_115L_OS, HSX95115M Unit/Pack 90g, 20ms, 150g, 15ms, 150g, 11ms, 50g, 11ms, 50g, 6ms, 
98g, 11ms, 250g, 5ms, 300g, 7.5ms, 60g, 30ms, 85, 30ms, 
45g, 40ms, 35g 45ms, 60g, 45ms. 

200Kg
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UN Battery Pack Shock Test Standard

ECE-324-Rev.2 99 R100

Annex 8C Mechanical Shock 机械冲击
Purpose试验目的
The purpose of this test is to verify the safety performance of the REESS under inertial loads which may occur during a vehicle crash. 
该测试的目的是验证REESS（Rechargeable Energy Storage System）在车辆碰撞过程中可能发生的惯性负载下的安全性能

Test procedures 试验程序
❖  The tested-device shall be decelerated or, at the choice of the applicant, accelerated in compliance with the acceleration corridors 

which are specified in Tables 1 to 3.
       被测设备应减速，或根据测试的需要按表1至3的公差带范围加速度进行。
❖ The Technical Service in consultation with the manufacturer shall decide whether the tests shall be conducted in either the positive 

or negative direction or both. 
测试服务部门应与制造商协商，决定冲击测试是正向或反向，或双向兼做。

❖ For each of the test pulses specified, a separate tested-device may be used. 
      每一个指定的冲击波可以使用不同的试件。
❖ The test pulse shall be within the minimum and maximum value as specified in Tables 1 to 3. 
       冲击测试的波形必须在表1至表3规定的最大和最小值范围内。
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UN Battery Pack Shock Test Standard

E/ECE-324-Rev.2 99
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UN Battery Pack Shock Test Standard

E/ECE-324-Rev.3 add. 99/R 100

The Table 1 to 3 related EV’s 

Passenger Vehicle 乘用车
M1: Less then 9 seats including driver, total weight is 3500-5000Kg; （Car）含司机9座以下，车重3.5吨到5吨。
M2: Less then 9 seats including driver, total weight is less than 5000Kg; (Pickup, MPV, etc.) 同M1，总车重小于5吨。
M3: Less then 9 seats including driver, total weight is more than 5000Kg; (Mid size Van) 9座以下，总车重大于5吨。

Truck 货车
N1: Total truck weight less than3500Kg; 总车中小于3.5吨；
N2: Total truck weight is between 3500Kg to 12000Kg; 总车重在3.5吨和12吨之间；
N3: Total truck weight is more than 12000Kg. 总车重大于12吨。
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UN Battery Pack Shock Test Standard

Calculated shock pulse and specs according to the  （Table 1）

Table 1, Longitudinal
E/ECE/324/Rev.2/Add.99/Rev.2

E/ECE/TRANS/505/Rev.2/Add.99/Rev.2

Annex 8C

Table 1, Transverse
E/ECE/324/Rev.2/Add.99/Rev.2

E/ECE/TRANS/505/Rev.2/Add.99/Rev.2

Annex 8C
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UN Battery Pack Shock Test Standard

Calculated shock pulse and specs according to the  （Table 2）

Table 2, Longitudinal
E/ECE/324/Rev.2/Add.99/Rev.2

E/ECE/TRANS/505/Rev.2/Add.99/Rev.2

Annex 8C

Table 2, Transverse
E/ECE/324/Rev.2/Add.99/Rev.2

E/ECE/TRANS/505/Rev.2/Add.99/Rev.2

Annex 8C
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UN Battery Pack Shock Test Standard

Calculated shock pulse and specs according to the  （Table 3）

Table 3, Longitudinal
E/ECE/324/Rev.2/Add.99/Rev.2

E/ECE/TRANS/505/Rev.2/Add.99/Rev.2

Annex 8C

Table 3, Transverse
E/ECE/324/Rev.2/Add.99/Rev.2

E/ECE/TRANS/505/Rev.2/Add.99/Rev.2

Annex 8C
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Requirement for mechanical shock test

• Battery horizontal impact（not crash simulation）Test 

• Low acceleration - high delta V half-sine waveform

OFGP冲击波发生器
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Introducing the HSTS-200-200 OFGP

Main operation principle
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Shock Test – Not Crash Test

• This testing approach focuses specifically on the battery pack.

• Shock testing provides controlled, accurate, repeatable, and 

reliable testing inputs – leaving no doubt when assessing results. 

• Crash testing introducing additional variables, materials, 

couplings – all of which can influence test results.

• Focusing on just the battery pack allows for definition and 

possible enhancement of the pack’s fragility and durability.

• This quantitative information allows vehicle designers to consider 

that durability in the overall vehicle design.
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Half-sine waveform generator (OFGP)

6-20ms Elastomers 8 -200ms OFGP waveform generator

Long duration Half Sine

Elastomers have traditionally used to 

generate half sine shock pulses.

Modules must be 

mixed and matched 

in various 

configurations to 

alter pulse amplitude 

and duration.
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Half-sine waveform generator (OFGP)

20G, 80ms

10G, 100ms

Long-duration half sine shock pulses from 

Lansmont shock test system with OFPG
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HSTS-200-200 OFGP Specifications

Item Qty. Description

1 1 HSTS- 200 – ECE-R100 Horizontal Shock Test System

1.1 1

Shock waveform generator (OFGP) and accessories, can 
generate half sine waveform shock pulse, can design the 
acceleration and duration according to the standard 
specifications, make the accurate results

1.2 1 Shock controller can control single, multiple shock tests

1.3 1 System installation drawings and necessary kits

1.4 1 TP4 shock data acquisition and analysis system

1.5 1 Accessories for shock data acquisition system, accelerometers

1.6 1 Operation and maintenance manual

1.7 1 Software 

1.8 1 Site requirement and installation guidance

2 Acceptance

3 Installation, training 

Table size 2300mm (L) X 2000mm (W)

Load limitation 500Kg for ECE423 R100 Table 1,2,3

System envelope (LXW) ≤ 10600mm x 2000mm (W)

Maximum installation footprint ≤12600m x 4000mm (W)

Velocity change limit（Delta V） 12m/s

Max. Acceleration 27g

Peak acceleration tolerance ≤ ±10%

Duration tolerance ≤ ±10%

Range of HS generator（OFGTP） Cylinder travels 25-170mm

Acceleration range 5-27g

Pulse duration range 63-208ms

Shock pulse Half Sine

Compressed air requirement Not required

Compressed nitrogen requirement 135Bar or up
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HSTS-200-200 Installation Requirement

6/11/2025 HSTS Batter Pack Horizontal shock System 40

Site preparation requirements

System total mass 4,500 kg excluding accessories

Footprint 12600mm x 4000mm main assembly

Floor loading 7,000 kg, 15cm or up concrete base floor 

Door opening Smallest 2.2m, system limit 1.5m

Draw —

Pneumatics The equipment has the self cabling, high 

pressure airline, nitrogen tubes

Utilities Control: 220VAC/50Hz/single phase; 2KVA；
Equipment: Start power, not less than 

20KVA，including 25% allowance

Earthing requirement Normal- protectional

Heat dissipation Can be ignored

Temperature & humidity 17-27˚C; 0-70% RH

Chilling water -

Soft water -

Compressed Air NR

Nitrogen 130 bar nitrogen 

Operation alarm lights Yes. 
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