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Anpassa huvudtextrutans höjd baserat på 
rubrikens höjd. Använd stödlinjerna för 
korrekt placering.

TEXT SLIDE

Adjust the height of the main text frame 
based on the height of the heading. Use 
the guides to find the correct 
placement.

Introduction

• Batteries – lots of energy inside a small volume

• Robustness and safety

• UN38.3
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• Robustness

– Surrounding environment

– Changes in pressure, vibrations, 

shocks, temperature variations.

• Safety

– Thermal runway

– Troublesome fire extinguishment

• Three types of stresses:

1. Thermal

2. Mechanical

3. Electrical

What threatens a 
battery?

https://www.fox13news.com/news/tesla-reduced-to-ashes-after-catching-fire-on-pennsylvania-highway
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UN38.3 – the eight tests

• Global standard

• For Li-ion samt Na-ion batteries

• Transport simulation by flight, ship and truck

• In total 8 tests, depending on product type (cell/module/pack)

• Environmental tests (T1-T4)

• Electrical and mechanical abuse tests (T5-T8)
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• Small or large cells, small or large

batteries?

• Number to be tested depends on the 

category

• Testing at 100% charge (100% SOC)

• Cycling – first cycle and 25th cycle

• Tests must be performed in sequence T1-

T5. T6, T7 & T8 are tested on seperate

DUTs.

• Voltage measurement and weighing in 

between tests

UN38.3 - definitions
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• Simulates air transport

• 11.6 kPa for a minimum of 6h

• Pass criteria:

– No leakage

– No venting

– No disassembly

– No rupture

– No fire

– Allowed voltage drop: 10%

UN38.3 T1: Altitude
simulation
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• -40°C to +72°C in 30 min, 10 cycles

• Small cells and batteries: 6h dwell

• Large cells and batteries: 12h dwell

• Pass criteria:

– No leakage

– No venting

– No disassembly

– No rupture

– No fire

– Allowed voltage drop: 10%

UN38.3 T2: Thermal
test 
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• Simulates road transport

• 3 axes á 3h/axis (X, Y, Z).

• Pass criteria:

– No leakage

– No venting

– No disassembly

– No rupture

– No fire

– Allowed voltage drop: 10%

UN38.3 T3: Vibration

Frequency [Hz] Acceleration [g] Displacement [mm]

7 – 18 1.0 -

18 – 50 - 0.8

50 – 200 8.0

Frequency [Hz] Acceleration [g] Displacement [mm]

7 – 18 1.0 -

18 – 25 - 0.8

25 – 200 2.0

Vibration levels for small batteries and cells

Vibration levels for large batteries
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• Simulates retardation forces

• 6 axes á 3 shocks/axis (±X, ±Y, ±Z)

• Half-sine pulse

• Pass criteria:

– No leakage

– No venting

– No disassembly

– No rupture

– No fire

– Allowed voltage drop: 10%

UN38.3 T4: Shock
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• Simulates short circuit of terminals

• 57 ± 4 °C

• Max 0.1 Ohm

• Pass criteria:

– Max 170°C

– No disassembly

– No rupture

– No fire

UN38.3 T5: External
short circuit
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• Simulates internal short circuit

• For cells only

• Impact – cylindrical with a diameter >18mm.

• Crush – all other types

• Pass criteria within 6h after test:

– Max 170°C

– No disassembly

– No fire

UN38.3 T6: 
Impact/Crush
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• Test for protective circuits

• Charge current is 2x recommended

• 24h

• Pass criteria within 7 days after test:

– No disassembly

– No fire

UN38.3 T7: 
Overcharge
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• Simulates forced discharge

• For cells only

• Serial connection with 12V DC supply

• Max discharge current according to 

specification

• Test duration according to specification;  

(
𝐶𝑎𝑝𝑎𝑐𝑖𝑡𝑦𝑟

𝐴
)ℎ

• Pass criteria within 7 days after test:

– No disassembly

– No fire

UN38.3 T8: Forced
discharge
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• Minimum requirement

• Transport – ok

• In use – not ok

From test to reality
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• Samsung Note 7

• Design problem

• Other standards, such as IEC, in addition 

to UN38.3

From test to reality

Source: https://www.bbc.com/news/business-37618618
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• Test summary

• Requirement since 2020

From test to reality

§
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