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Sample Information 
 

Sample description Foundry sand (3 samples) 
  

  
  

Sample photos 

 
 

  

Sample identification 
“Sand A” (left) 
“200-500” (middle) 
“25-5” (right) 
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General Information 
 

Technology Dynamic Image Analysis (ISO 13322-2)  
  

Instrument(s) CAMSIZER 3D 
  

Background Three sand samples were submitted for analysis. Currently, the materials 
are characterized with sieve analysis. The aim is to determine which 
measuring instrument is best suited for analyzing the samples. The 
results should be comparable with the sieve analysis.  

  

Content This report provides an analysis of the samples submitted to our 
laboratory. It contains particle size and shape measurement results 
obtained by dynamic image analysis and sieve analysis. This report and 
data can be customized to your specific application or needs. Please 
contact the laboratory if you have any questions regarding the data or its 
interpretation. 

  

Summary of results Since all samples are dry free-flowing bulk materials, the CAMSIZER 3D is 
suitable for measuring the materials. The analysis time is less than 5 
minutes and runs completely automatically after the measurement start. 
Except for the removal of the sample from the collectior box, there is no 
cleaning effort. The results are very comparable with the sieve analysis 
and excellently repeatable. The diagram below shows a comparison of 
the results of the three samples an a cumulative Q3 distribution. The size 
distributions are betwee 63 µm and 500 µm. However, sample 25-5 
contains some oversize particles up to 1 mm. 
.  

  

  
Size distribution (left) of all three samples, measured with CAMSIZER 3D. 25-5 (red), 200-500 (blue) and 
Sand A (green). The right chart shows a magnigication of the size range  550 µm –800 µm. it can be 
seen that sample 25-5 contains oversize particles.  
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CAMSIZER 3D 
 

The CAMSIZER 3D combines all the advantages of dynamic image analysis (ISO 13322-2) 
in a completely redesigned measuring system, setting new standards in the 
characterization of bulk solids. 
 
Unique 3D analysis: thanks to the extended field of view and large droplet spacing, 
each particle is analyzed up to 20 times and in different orientations, making the actual, 
three-dimensional particle morphology accessible for analysis. The evaluation of the "3D 
tracks" also enables a much more meaningful shape analysis than ever before. 
 
Proven 2-camera system: The new ZOOM camera in the CAMSIZER 3D (9 MPx) enables 
the evaluation of fine particles with high accuracy. In combination with the BASIC 
camera (5 MPx), this enables a large measuring range from 20 µm to 30 mm. The 
CAMSIZER 3D is the first choice for the analysis of dry, free-flowing bulk materials in 
both quality control and research applications. 
 

• Patented 3D analysis with "Particle Tracking 
• Up to 20 images of each particle 
• Particle size and shape analysis from 20 µm - 30 mm without hardware 

adjustment 
• Short measurement time of 2-5 minutes 
• High sample throughput 
• 100% detection of oversize particles 
• Excellent compatibility with sieve analysis 
• Excellent reproducibility 
• Evaluation of > 250 images / s in real time (in 3D mode) 
• Powerful, long-life LED light source 
• Maintenance free 

 

 

 

CAMSIZER 3D with ZOOM camera (blue) and BASIC camera (red). 
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Sample Preparation and Measurement Conditions 
 

Sample splitting We used a small riffle divider (lower 
right on the image) to split the 
sample volume to 1/2 or 1/4 of the 
supplied quantity. 

 
  

Sample preparation No sample preparation required  
  

Sample quantity Sand A: approx. 30 g 
200-500: approx. 30 g 
25-5: approx. 60 g 
For sieve analysis, approx. 60 g in all three cases. 

  

Measurement conditions CAMSIZER 3D: 
• 60 mm feeder 
• No guidance sheet 
• Nominal covered area: 0.5 % (samples Sand A and 200-500) 

1% (sample 25-5) 
• ZOOM camera and BASIC camera 
• Measurement in 2D mode. 2D mode is more suitable for sieve 

correlation than 3D measurement with particle tracking.  
• Size definition xc_min (particle width) 
• Image acquisition rate: approx. 60 / seconds 
• End of measurement: when sample is expired. 

 
Sieve analysis:  

• AS200 sieve shaker (Retsch GmbH) 
• 10 minutes 
• Amplitude 1.3 mm 
• 10 s interval 
• Sieves [µm]: 63, 90, 125, 180, 250, (280) 355, 500, 710, 1000 
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Result Overview & Repeatability 
 
 

 
 
Q3 distributions of all three samples, three consecutive measurements of each sample. 
The repeatability is excellent. The table below shows the percentiles d10/d50/d90. 25-5 
(red colors), 200-500 (blue colors), Sand A (green colors). 
 
 
 

 25-5 25-5 25-5 200-500 200-500 200-500 

D10 157.82 μm 160.46 μm 161.23 μm 268.77 μm 268.52 μm 269.45 μm 

D50 228.76 μm 229.99 μm 230.36 μm 360.40 μm 360.35 μm 361.47 μm 

D90 380.19 μm 384.43 μm 382.62 μm 465.58 μm 464.50 μm 466.69 μm 
 

 

 Sand A Sand A Sand A 

D10 172.39 μm 172.58 μm 172.35 μm 

D50 247.40 μm 247.21 μm 247.32 μm 

D90 333.35 μm 332.71 μm 333.40 μm 
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Comparability with Sieve Analysis 
 
 

 

 

The result of image analysis 

can be based on particle 

width (size definition xc_min), 

or particle length (size 

definition xFe_max), or on the 

diameter of the area-

equivalent circle of the 

particle projection (x_area). 

Xc_min results are 

comparable with sieve 

analysis, whereas x_area is 

closer to laser diffraction 

results. Therefore, both 

techniques can be matched 

by CAMSIZER 3D image 

analysis.  

 

Sand A: CAMSIZER 3D 

measurement, size 

definition xc_min (green). 

with sieve data (black).   

Cumulative distribution Q3 

 

 

Sample 200-500, 

CAMSIZER 3D 

measurement, size 

definition xc_min (blue). 

with sieve data (black). 

Cumulative distribution Q3 
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25-5, CAMSIZER 3D 

measurement, size 

definition xc_min (red). 

with sieve data (black). 

Cumulative distribution Q3 

 

The tables below show a comparison of Q3-values from sieve analysis and CAMSIZER 3D 
for every sample.  
 

SAND A 
Size CAMSIZER 3D Sieve Analysis 
63 µm 0.01 % N/A 
90 µm 0.12 % 0.2 
125 µm 1.34 % 0.6 % 
180 µm  12.35 % 12.3 % 
250 µm 51.80 % 52.5 % 
280 µm 70.14 % 70.2 % 
355 µm 93.90 % 94.0 % 
500 µm 99.88 % 99.8 % 
710 µm 99.99 % N/A 
1000 µm 100.00 % N/A 

 
200 - 500 

Size CAMSIZER 3D Sieve Analysis 
63 µm 0.10 % N/A 
90 µm 0.21 % N/A 
125 µm 0.38 % 0.1 % 
180 µm  0.96 % 0.7 % 
250 µm 5.81 % 5.3 % 
355 µm 46.76 % 47.5 % 
500 µm 96.39 % 96.1 % 
710 µm 100.00 % 99.9 % 
1000 µm 100.00 % N/A 

 
25-5 

Size CAMSIZER 3D Sieve Analysis 
63 µm 0.73 % 0.5 % 
90 µm 1.94 % 1.0 % 
125 µm 3.94 % 2.1 % 
180 µm  17.78 % 15.9 % 
250 µm 61.29 % 62.6 % 
355 µm 87.34 % 87.5 % 
500 µm 97.16 % 97.2 % 
710 µm 99.74 % 99.8 % 
1000 µm 99.87 % N/A 
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Shape Analysis 
 

 

Shape analysis is 

performed 

simultaneously with 

the size 

measurement. The 

diagram on the left 

shows a selection of 

available shape 

parameters.  

 

 

Shape results can be displayed just like size distributions as a cumulative curve. The x-

axis shows a shape parameter in this case. Shape characteristics can take values 

between 0 and 1, where high values always correspond to round, compact, symmetrical 

or convex particles (e.g. a perfect sphere has sphericity, compactness and aspect ratio of 

1). If the cumulative curve runs plots on the left in the diagram, this indicates "irregular 

particles". The chart below shows a comparison of the aspect ratio for all three samples. 

The particle shape is very similar for all samples.  
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Particle Images 

 
 
Images may be saved during the measurement for later evaluation. This page shows 
some images from sample 25-5. The size and shape values are displayed next to the 
particle images. Sample 25-5 has the oversize particles. The particles are sorted by size in 
decreasing order. Numbers below images are size (xc_min). 
 

  
Particles can be found in the images by applying filters. The size and shape data of the 
highlighted particle are displayed on the right.  
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Sand A 
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Contact Information 
 

 
 

More about CAMSIZER 3D and Dynamic Image Analysis. Click or scan code: 
 

 
 

Download brochure. Click or scan code: 
 

 

Microtrac Retsch GmbH 
 

Retsch Allee 1-5 
42781 Haan 

Germany 
 

info@microtrac.com 
 

www.microtrac.com 
 

 

https://www.microtrac.com/products/particle-size-shape-analysis/dynamic-image-analysis/camsizer-3d/
https://www.microtrac.com/files/15199/camsizer-3d.pdf
mailto:info@microtrac.com
http://www.microtrac.com/

