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Zoom

Basic

The Dual Camera Technology of the CAMSIZER systems sur-
passes other image analysis systems with regard to dynamic 
measuring range, shape sensitivity and resolution. The divi-
sion of the measurement range between two cameras enables 
creating optimum measurement conditions for both fine and 
coarse particles without having to compromise with worse 
resolution, accuracy or detection limits.
The measurement range of the systems comprises more than 
three decades without having to alter the system settings (no 
change of lens, no adjustment works and no adjustment of 
measurement range).
The measurement speed does not only depend on the frame 
rate of the cameras but also on the size of the detection field 
and thus on the amount of particles in an image. Only by this 
reproducible measurement results within short analysis times 
are possible. If similar should be obtained with only one camera, 
this needed to have more than 40 Megapixles and a refresh rate 
of 30 Hz which is technically not possible at present.

The basic camera 
detects the larger 

particles.

The complete particle 
flow is recorded by two 

cameras.

The zoom camera 
analyzes the smaller 

particles.

Measurement principle of CAMSIZER P4 with zoom and basic camera

6. Digital Image Analysis



44

x [mm]

Q3 [%]

		  1	 2	 3	 4	 5

100

90

80

70

60

50

40

30

20

10

 0

– CAMSIZER 1
– CAMSIZER 2
– CAMSIZER 3
– CAMSIZER 4
– CAMSIZER 5
– CAMSIZER 6
– CAMSIZER 7
– CAMSIZER 8
– CAMSIZER 9 
– CAMSIZER 10

x [µm]

Q3 [%]

	 200	 400	 600	 800	 1000	

100

90

80

70

60

50

40

30

20

10

 0

Sieve analysis the most commonly used 
basis for quality standards and product 
specifications which are the basis for 
the communication between suppliers 
and purchasers. A fast and powerful 
alternative to sieve analysis has to take 
this into account and must be able to 
deliver fully compatible measurement 
results. Therefore the CAMSIZER soft-
ware is equipped with algorithms which 
allow matching sieve analyses. In this 
way a vast number of users could 
replace sieving by the CAMSIZER sys-
tem without having to abstain from the 
familiar quality characteristics.

Due to the automatic measurement and 
wear-free operation the measurement 
results are more reliable and more 
reproducible.
Moreover CAMSIZER users benefit from 
additional information like particle 
length and width (fibres and extru-
dates) or particle shape (e.g. angularity 
of abrasives) which sieve analysis can-
not deliver.

Particle size
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Excellent reproducibility: 10 measurements of 
the same sample with 10 different CAMSIZER 
systems. The curves perfectly match each other.

Sample 1 – CAMSIZER 
Sample 1 – Sieving

Sample 2 – CAMSIZER 
Sample 2 – Sieving
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Comparison of CAMSIZER results with sieve 
analysis for two different samples

6. Digital Image Analysis

All particle images and corresponding 
measurement parameters can be optionally 
stored in the particle library.
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7. Summary

Sieve analysis is frequently used in areas such as research & 
development, quality control of raw materials, intermediate 
and finished products as well as in production monitoring.

Meaningful and reliable sieve analysis results can only be 
achieved if the premises described in this guide are taken 
account of. Modern calibrated sieve shakers such as the AS 
series combined with calibrated RETSCH test sieves and a 
comprehensive evaluation software allow for accurate sieving 
results with world wide reproducibility.

8. Annex

8.1. Sieve Standards with Comparison Table

There are various international sieve standards which means 
that comparable mesh sizes may be named differently. The 
most common sieves are those which comply with the stan-
dards ISO 3310 and ASTM E11. 

The table on the next pages gives an overview of the different 
standards:

7. Summary   8. Annex
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8.1. Sieve Standards with Comparison Table
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8.1. Sieve Standards with Comparison Table
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8.2. Sieve Certificates

ISO 3310-1
Compliance Certificate
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8.2. Sieve Certificates

ISO 3310-1
Inspection Certificate 
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8.2. Sieve Certificates

ISO 3310-1
Calibration Certificate
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8.2. Sieve Certificates

ASTM E11
Compliance Certificate
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8.2. Sieve Certificates

ASTM E11
Inspection Certificate 
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Traceability

Traceability

The measuring equipment used to examine the mesh is subject 
to periodical inspection according to DIN ISO 9000 ff. The cali-
bration of measuring equipment for mesh ≤10 mm is carried 
out using objects which are calibrated by the PTB Braunsch-
weig ("Physikalisch-Technische-Bundesanstalt"), Germany, 
with the calibration No. 4101-PTB-04. Herewith is the trace-
ability to national standards insured, with which the PTB pres-
ents the physical dimensions in accordance with the Interna-
tional Units System (SI). The calibration of measuring equip-
ment for mesh >10mm is traceable to 0116 DKD-K-25501 and 
0131 DKD-K-25501.
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8.3. Sieve Analysis Parameters

p3(x1,x2)
Fractions p3 (x1, x2) – volume proportion of particles in the range (x1,x2): 
p3(x1,x2) = Q3(x2)-Q3(x1)
(indicates the percentage by volume of a fraction)

Q3(x)
Cumulative distribution Q3(x), based on volume:
volume proportion of particles smaller than x in proportion to the total 
volume

1-Q3(x) Cumulative distribution of residue 1-Q3(x), based on volume

q3(x)
Density distribution q3(x), based on volume:

1. Derivative of Q3(x)       q3(x) = 
dQ3(x)

	 dx

Q3(x) Q3 value, whereat a given particle diameter x is reached, based on volume
x1(Q3) x value, whereat a given Q3 value is reached, based on volume

SPAN3

Span value, based on volume:

Calculated from three x(Q3) values. The first index indicates that the valu-
es are volume-related. The first index was omitted from the program. The 
SPAN value indicates the width of distribution.

U3

Non-uniformity, based on volume:

x10: x value for Q3 = 10 % 
x60: x value for Q3 = 60 % 

SPAN3 = 
x(Q3,3)-x(Q3,1)

	 x(Q3,2)

U3 = 
x60

	  x10

For sieving, percent by volume corresponds to percent by weight (the mass is 
determined by weighing)

Parameters:

8.3. Sieve Analysis Parameters

With EasySieve® the sieving results can be displayed as diagrams and parameters.

The following characteristics of particle size distributions can be determined with 
EasySieve®:
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8.3. Sieve Analysis Parameters

n Slope of the RRSB line
d' x value, whereat the line reaches a value of 0.632
Correlation Correlation between the RRSB line and Q(x) in the range between Q1 and Q2

Sv

Specific surface

Sm

Specific surface for a given specific density 

If no material density was defined, this parameter cannot be selected.

Sv =   
surface of all particles 

	 volume of all particles

Sm = 
  surface of all particles 

	  mass of all particles

XSt

Sauter diameter
If the complete volume of the particles of a bulk was transformed into 
spheres of identical size, whose complete surface equalled that of the 
particles, then these spheres would have the Sauter diameter.

AFS no.

AFS number 
The ASF no. is used to classify foundry or core sand

Can only be calculated if the appropriate sieves are used.

The sieves have to be a subset of the ASF series 0.020 mm, 0.063 mm, 
0.090 mm, 0.125 mm, 0.180 mm, 0.250 mm, 0.355 mm, 0.500 mm, 
0.710 mm, 1 mm, 1.4 mm, 2 mm, 2.8 mm, 4 mm, 5.6 mm. Moreover, 
between the smallest and the biggest sieve all ASF sieves have to be 
included.

xSt = 
6 

	 Sv

The RRSB parameters can only be calculated, if the Q3 values of at least two sieve 
cuts lie between 5% and 95%.

Indirect determination of specific surfaces Sv and Sm:

RRSB characteristics:
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RETSCH GmbH  
RETSCH-Allee 1-5
42781 Haan  ∙  Germany

Phone	 +49(0)2104 / 2333-100
Fax	 +49(0)2104 / 2333-199
E-Mail	 info@retsch.com
Web	 www.retsch.com

Headquarters:

You will find a current list of all world wide 
distributors at www.retsch.com.
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