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The compaction density of the powder materials is not only related to its particle size and distribution, but also closely effect the 

capacity, internal resistance and the cycling performance of the produced lithium-ion batteries (LIBs). Theoretically speaking, the 

higher the compaction density, the higher the capacity of the LIB can be. Therefore, the compaction density is used as one of the 

key indicators to evaluating the energy density of materials. The compaction density is closely related to the intercalation and 

deintercalation of lithium ions during the cycling. Appropriate compaction density can effectively increase the capacity of the LIB 

reduce internal resistance, reduce polarization loss, and prolong the overall service life of the battery. On the one hand, the 

measurement of powder compaction density can be used as an effective index to monitor the differences between batches of 

powder materials, and on the other hand, it can be used as an effective means of R&D material evaluation and process optimi-

zation.

The integrated design of the pressure application and thickness measurement modules can measure the compaction 
density under different quantitative pressures in real time;
Fully automatic measurement software system, multi-parameter synchronous acquisition, intelligent and efficient test-
ing process;
Various testing modes such as single point, variable pressure, pressurization, and pressure relief can be optional, and 
the performance of the powder material can be evaluated in an all-round way;
Equipped with machine inspection standard parts, preprocessing equipment and automatic demoulding equipment to 
ensure stable testing and improve overall efficiency.

2.Creative Solution

3.Measurement System Analysis (MSA)

4. Application Cases

1.Background

Effective evaluation of the compaction density of positive and negative electrode powders and conductive 
materials of lithium-ion batteries;

Monitor the long-term stability of the compaction density of the material;

Realize the effective evaluation of material stress-strain performance;

Realize the effective evaluation of material compression rebound performance;
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Application Case - Long-term Stability Evaluation of Nickel Cobalt Manganese Materials

Long-term stability of the compaction density of the sample can be monitored!

Application Case - Lithium Iron Phosphate Material Evaluation

It can evaluate the real-time change trend of the compaction density of the material with the increase of the pressure!

Application Case-Lithium Cobalt Oxide Material Evaluation

It can help R&D to evaluate the stress-strain performance of materials!

Parameters: 10-200MPa, sampling points at intervals of 20MPa, holding pressure for 10s, and tested 4 samples in total.

Result analysis: The results show that the stress-strain curves of the four lithium cobalt oxide materials are different du-

ring the compression process, and the compression properties of the materials can be further evaluated in combination

with the material particle size distribution.

Parameters: 10-200MPa, sampling points at an interval of 20MPa, holding pressure for 10s, a total of 5 groups of tests.

Result analysis: The COV of the compaction density of 5 groups under each pressure is less than

 0.5%, and the data fluctuation range is less than 0.05g/cm3, indicating that the the repeatability of this equipmentis good.

Parameters: 12MPa, 180MPa, hold pressure for 10s, test 3 groups every day, a total of 30 days of testing.

Result analysis: The results of compaction density in 30 days are all less than ±3σ, and the long-term stability of the

compaction density of this sample is good.

Test mode:

Steady-state mode

Test mode: 

Variable Pressure mode

Test mode:

Multipoint mode



Max pressure

Model PCD1000 PCD2000

5000kg1000kg

Pressure measurement resolution / accuracy

Thickness measurement range

Thickness measurement resolution / accuracy

Maximum capacity that can be filled

Power supply

Voltage variation tolerance

Power

Environment temperature

Environment humidity

Net weight

Size(W*D*H)

0.1kg/±0.3%F.S

0-8mm

0.5μm/±10μm

φ13*8mm (can be customized)    

200~240V/50~60HZ

±10%

450W

10~35℃,13mm*8mm( customizable )

2100W

< 80%RH （no condensation）

85kg

330*402*780mm (W*D*H) 370*565*1200mm (W*D*H)

250kg

5. Parameters and Installation Requirements

Application Case-Graphite and Carbon Material Evaluation

It can help research and development to evaluate the compression rebound performance of materials!

Parameters: 10-200MPa, sampling points at intervals of 20MPa, hold pressure for 10s, release pressure to 3MPa, hold

pressure for 10s, test 4 samples in total.

Result analysis: The results show that the thickness rebound of graphite and carbon materials during the process of

pressurization and decompression are different, and the rebound of graphite material is greater than that of hard car-

bon.

Test mode:

Pressure relief mode
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