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0  Advice for using this manual

O ADVICE FOR USING THIS MANUAL

Dear user,

Please read the following manual carefully before you start working with
the CAMSIZER® particle measurement system. The information in this
manual is essential to make optimum use of the features and advantages
of the instrument, and to prevent injuries of persons or damages to the
system resulting from operating errors.

The CAMSIZER® is a precise and sensitive instrument for the measurement
of the shapes, sizes and transparency values of grains. Please handle it
with the appropriate care.

Please read the first chapter “Safety instructions” carefully to prevent any
injuries of people or damages to the instrument, and make sure that any
person working with the instrument has read and understood these
instructions.

The manual does not include repair instructions. Any repairs are explicitly
reserved to customer service and authorized staff. A non-compliance with
this advice and an arbitrary carrying-out of repairs can lead to the expiry of
warranty claims. Please contact your distribution partner or Retsch
Technology GmbH for repair orders of the CAMSIZER®.

This manual contains all necessary information for the application fields of
the CAMSIZER®, and for the safe and appropriate operation of the
instrument.

As the CAMSIZER® offers a broad variety of elaborate functions, this
manual has been designed as a tutorial providing instructions for the
installation of the instrument and for the measurement process, and as a
reference book which can be consulted for looking up the functions of each
single menu item.
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The manual is structured into the following sections:

Chapter 1 Safety instructions

Chapter 2 Technical information
Chapter 3 Instructions for the installation and commissioning
Structure of the software user interface and description of
Chapter 4
the password-protected modes
Chapter 5 Preparations and measurement
Chapter 6 Short tutorial to carrying out a measurement procedure
Chapter 7 Reference book: Description of the software functions

Chapter 8 Appendix: Characteristics

Please consult the tutorial (Chapter 6) if you are not yet familiar with all of
the functions of the CAMSIZER®. In this chapter, all steps performed in a
measurement procedure are described in detail.

If you are familiar with working with the CAMSIZER® and you would like to
look up special functions, please refer to chapter 7. This chapter is
structured according to the software, and each function is described in
detail.

This manual was produced with the appropriate care. No liability will be
accepted for injuries of persons or damage to the CAMSIZER®, to
accessories of the CAMSIZER® or to any other items arising from a non-
compliance with the instructions contained herein.

Jena & Haan, May 2007

Retsch Technology GmbH
Rheinische StraBe 43
42781 Haan

Germany

Phone: +49 (0) 2129 5561-0
Fax: +49 (0) 2129 5561-87
E-Mail: technology@retsch.com
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Copyright information

No part of this manual may be reproduced in any form, nor may contents
be used, reproduced, processed or distributed without the prior explicit
permission of Retsch Technology GmbH. Contravention will result in claims
for indemnification.
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1 SAFETY INFORMATION

The CAMSIZER® is a precise high performance particle measuring system
by Retsch Technology GmbH. It is a state-of-the-art sensitive technical
instrument; please follow the safety regulations for transportation,
assembly and operation described in this chapter. In this way, any damage
to the CAMSIZER® or its component parts can be prevented.

/\

The CAMSIZER® is suitable for free flowing dry and harmless
material. Please make sure that all regulations for hazardous
goods and all information contained in the safety data sheets

of the analyzed materials are observed.

If used in compliance with the operation instructions, the instrument can
be operated safely and efficiently.

1.1 General safety instructions

1.1.1 Personal safety

As the operator of the CAMSIZER®, you are responsible for the safety of
your employees and of yourself. Do not carry out repairs by yourself.
Please observe the following safety rules to prevent any personal injury
caused by improper use. Make sure that

« every person working with the CAMSIZER® has read and understood
the safety regulations and operation instructions, and is familiar with
the safe and intended use of the instrument,

« every person working with the CAMSIZER® has always access to the
manual of this instrument,

« all safety regulations for the material to be analysed are observed,
especially when working with critical substances,

« new employees receive training and instructions to the safe and
appropriate operation of the instrument before starting to work with
the CAMSIZER®,

« unauthorized persons do not get access to the CAMSIZER®,
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« your employees confirm that they have been introduced to the safe
and appropriate operation of the instrument and have understood
these regulations. A suitable form is included in the appendix of this

manual.
No liability will be accepted in any case of physical injury
resulting from the non-compliance with the safety
instructions contained in this manual.
1.1.2 Device safety

If working with critical or reactive substances, all parts of the instrument
that have been in contact with these substances have to be cleaned
thoroughly before and after measurement. Observe the health and safety
instructions of the material to be analysed.

The particle measurement system CAMSIZER® has been designed as one
measuring unit and may be used only in its original version. Any
modification requires prior consultation and permission of Retsch
Technology. An arbitrary change of the CAMSIZER® might render the CE-
compliance of the instrument ineffective.

The installation of additional hardware (for example sound cards) and
software on the PC can risk your warranty claims and reduce the
performance of the data acquisition system. Please contact Retsch
Technology in case of any questions.

from the non-compliance with the safety instructions

v No liability will be accepted in any case of damage resulting
provided in this manual.
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1.2 Repairs

Any repairs are explicitly reserved to Retsch Technology customer service
and authorized staff. A non-compliance with this advice and an arbitrary
carrying-out of repairs can lead to the expiry of warranty claims.

Do not make any changes to the CAMSIZER®, and do only use such spare
parts and accessories that are explicitly recommended and permitted by
Retsch Technology. Failure to comply will render the statement of
conformity with the European Directives ineffective.

Please contact your supplier, the local representative of Retsch Technology
or Retsch Technology GmbH for repair orders for the CAMSIZER® or for
questions concerning spare parts and accessories.

The disposal of the entire unit or of parts of the unit must be made in
accordance with the local regulations (like WEEE or others).

Failure to comply with the safety advice will render the
statement of conformity with the European Directives
ineffective.
« Non-compliance can lead to an expiry of warranty
claims.
* No liability will be accepted for damages or personal
injuries arising from the unauthorized arbitrary
carrying-out of repairs.




1  Safety information: storage and transportation

1.3 Storage and transportation

1.3.1 Packaging

The packaging of the CAMSIZER® depends on the means of transportation
and complies with the general packaging guidelines.

The CAMSIZER® packaging conforms to the packaging norm FEFCO 0203
from KDW 2.7 (one-way).

The packaging has the following weight and dimensions:

Length 1000 mm
Width 590 mm
Height 615 mm
CAMSIZER® 48 kg
CAMSIZER®, computer, monitor and keyboard 60 kg

Please retain the packaging of the CAMSIZER® for the

duration of the warranty period. The return of the
CAMSIZER® with an incomplete packaging may lead to

damage of the instrument and an expiry of the warranty
claims.

1.3.2 Transportation

« Avoid any shocks during transportation (i.e. by throwing, shaking or
knocking against the CAMSIZER®) to prevent damages to the
instrument.

« When exposed to high temperature variation, the CAMSIZER® has to
be protected against condensation water.

« Please make sure to store the CAMSIZER® in a dry environment, also
during intermediate storage.
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V

Irreversible damage can be caused to the electronic and
mechanic parts if the advice for storage and transportation
are not observed.

1.4

Op

eration conditions

* Environment temperature: 10°C ... 40°C

e Air humidity:
o 80% maximum relative humidity at temperatures up to 30°C

o Linear decrease of humidity down to 50% at environment
temperatures from 31°C ... 40°C

Rel. humidity

90%
80%
70% -
60% -
50% -
40% A
30% A
20% -
10% -

Operation of Camsizer

@ Operation of Camsizer

0%
10C

20C 30C 40C

Temperature

The diagram illustrates the environment conditions (temperature and relative
humidity) under which the operation of the CAMSIZER® is permitted. Do not
use the instrument if temperatures or humidity exceed the values of the area
marked blue in the diagram.

+ Height of assembly and operation: maximum 3000 m above sea level.

« Operating location: place the CAMSIZER® onto a firm ground. The
instrument has to be placed shock-free onto an even horizontal plane.

« Light conditions: avoid strong direct external light on the particle shaft /
measurement shaft or on the cameras.

V

Irreversible damage can be caused to the electronic and
mechanic parts if the advice for the operation conditions is
not observed. Performance data can deviate to an unknown
extent.
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2 TECHNICAL INFORMATION ABOUT THE CAMSIZER®

2.1

The application range of the CAMSIZER®

The CAMSIZER® is an opto-electronic instrument for the measurement and

analysis of grain sizes, shapes and transparency properties of free flowing bulk

material. With the CAMSIZER®, the distribution of particle sizes and shapes
can be analysed at a high resolution and without contact. The wide

measurement range from 30 um to 30 mm makes the instrument suitable for a

wide variety of applications, and offers an alternative to the conventional
laborious sieve analysis.

Typical sample materials are:

Salt / sugar
Plastics

Catalysts
Abrasives

Carbon products
Sand

Carbon black / coal
Coffee

Refractory products
Foodstuffs
Polystyrene

Glass, ceramics
Fertilizers

Drugs

Metal powder

Typical application fields are quality control, research and production control.
For the use in industrial environment, Retsch Technology offers integrated
solutions for the application in continuous process control.

/\

CAMSIZER® is suitable for free flowing dry and harmless
material. Please make sure that all regulations for hazardous
goods and all information contained in the safety data sheets
of the materials are observed.
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2.2 The measuring_process with the CAMSIZER®

The measuring principle of the CAMSIZER® is based on Dynamic Digital Image
Processing described in ISO 13322-2. Particle size analysis with the
CAMSIZER® has been automated to the greatest possible extent, and manual
working steps have been reduced to a minimum.

The CAMSIZER® is structured into the following units:

The system comprises
the following basic
elements for the
realisation of particle size
and shape analysis to
carry out the measuring.

Dosage funnel

Dosage feeder

Planar illumination unit

Measurement shaft

Electronic assembly (funnel and feeding hardware)
Camera CCD-Basic

Camera CCD-Zoom

00O O0OOO

Sample collection container

10
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« Dosage Feeder DR 100-75 RT with storage funnel for feeding the sample
material

The sample material is supplied to the device through the storage funnel,
either manually or automatically using AutoSampler. Through the dosage
feeder DR 100-75 RT, the sample is transported to the measuring area in the
measurement shaft. The quantity of the sample material falling into the shaft
is defined by the automatic height adjustment of the funnel and the vibration
amplitude of the feeder, both controlled by the computer.

« Measurement shaft

The sample falls through the measurement area in the shaft where the planar
illumination unit and the CCD-cameras are located opposite of each other.

e CCD-cameras for generating the images (standard setting)

o} Basic camera CCD-B for measuring large particles:
300pm-30mm

o} Zoom-camera CCD-Z for measuring small particles:
30pm-3mm

During the measurement process, the CCD-image with both cameras can be
activated with the respective buttons (please see chapter 4.2 “The structure of
the software user interface”). The cameras are equipped with different lens
systems, each one optimised for the respective magnification.

e Planar illumination unit

The CCD-cameras and the planar illumination unit are located opposite of each
other to guarantee an optimum illumination of the image scene.

« Computer for the control of the system and the analysis of the
measurement data

All device functions for the measurement process and analysis are controlled
with the CAMSIZER® analysis software installed on the computer included in
your delivery. Measurement parameters like the height adjustment of the
funnel, the feeder vibration amplitude, the shadowed area, and the shape and
size parameters of interest can be set prior to the measurement process.
Images are processed in real time (~30 Hz with each camera).

1
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Vacuum unit for keeping clean the optical path

The vacuum unit can be activated automatically during the measurement
process to keep clean the optical path in the measurement shaft. Using low
pressure, the sample material is drawn through the shaft to the sample
collection container from where it can be easily removed.

12
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2.3 Technical data and measurement specifications
of the CAMSIZER®

Instrument data

Protection type
Dimensions (length x
width x height)
Weight

Required floor space
(length x width)
Measurement data

Measuring method

Acquisition rate
Image quality

Grain size range (min ...
max)
Measuring times

Quantity of measured
material

Nominal power
consumption
Emissions

(noise characteristics)

Image analysis station

Environment parameters
Environment
temperature
Air humidity

Height of assembly

IP 50

ca. 850 x 350 x 650 mm including funnel

ca. 852 x 315 x 515 mm without funnel
CAMSIZER® 48 kg
CAMSIZER®, PC, monitor, keyboard, mouse 60 kg
2000 x 700 mm

no safety distances are required

Dynamic digital image processing

~ 60 images/sec.

More than 780.000 pixel per image (corresponds to
more than 45 Mio. pixels per second)
30 um ... 30 mm

Appr. 2 ... 10min. depending on the material
quantity, the grain size, the width of the dosage
feeder and the measuring statistics

Depends on the grain size of the sample material.
For fine powders, a teaspoon of material is
sufficient, whereas funnels for up to 3.5 litres of
sample material are necessary, for example for
coarse gravel.

60 W

Emissions at 1 m distance: between 35 and 52 dB
(A) depending on the vibration intensity of the
dosage feeder and the properties of the sample
material

Computer including operation system, monitor,
keyboard, mouse, network card, PC-interface card
for hardware communication, analysis software

10 °C ... 40 °C
80% maximum relative humidity (10 ... 31°C);
linear decrease to 50 % relative humidity (31°C ...

40°C)
Max. 3000 m above sea level

13
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3 INSTALLATION AND COMMISSIONING

3.1 Delivery scope

CAMSIZER®-instrument
Planar illumination unit

Digital camera basic Cam-B for measuring particle sizes
from 300 um - 30 mm (standard setting)

Digital camera zoom Cam-Z for measuring particle sizes
from 30 pm - 3 mm (standard setting)

Continuous air flow options (vacuum ejector and dust
protection)

Dosage funnel

Dosage feeder

Automatically controlled dosage feeder (inside)

Dosage feeder holder (connected with two screws on the top)
Guide plate for fine samples

Level gauge (water or spirit) to align the CAMSIZER®
High performance computer

Windows XP professional

19" - Monitor, keyboard and mouse

PC-interface card (framegrabber) for hardware-communication
(installed)

Set of tools: Allen keys

Spare dust filter

CD-ROM

Modern 32-bit measuring and analysis software

Emulation of existing methods (such as sieving) is possible
Manual

Optional accessories

AutoHeight control system

Calibration reticule

Filter for air supply
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Please check that the delivery is complete and undamaged, and that any
additional accessories you have ordered are included.

Please check also that the CAMSIZER® works flawlessly and without any
problems.

If the product shipment is found to be incomplete and/or to
have suffered damage during transportation, the deliverer
and Retsch Technology GmbH must be promptly notified

(within 24 hours). Complaints received after this deadline

may not be taken into account.

15
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3.2 Assembly

Place the CAMSIZER® onto a firm, shock-free and even horizontal ground.
Remove the packaging.

For transportation safety reasons, some component parts of the
CAMSIZER® are delivered in separate packaging and have to be mounted
to the instrument. The mounting of the parts is described in the following
chapter.

assembly, otherwise there is the danger of personal injury

f Disconnect the CAMSIZER® from the power supply during the
through electric shock.

Please follow each step exactly as described, otherwise
personal injury or damages to the instrument can be caused.

3.2.1 Remoyval of the transportation locks

The vibration unit of the dosage feeder has been locked with red
transportation locks to protect it from damage during transportation. The
transportation locks have to be removed from the dosage feeder before
starting to operate the CAMSIZER®.

Remove the four screws and the flat washers from the shorter jacket

(housing) of the casing and remove the jacket. Put some ethyl alcohol on
the cylindrical funnel mounting to facilitate the removal of the casing.

16
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Funnel
mounting

Casing
screws

Remove the casing holding it horizontal. Please make sure not to damage
the sealing tape.

removal of the transportation locks, otherwise there is the

f Disconnect the CAMSIZER® from the power supply during the
danger of personal injury through electric shock.

Red trans-
portation lock

Frotective earth
conductor

17
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The casing and the instrument are connected with a protective earth
conductor. Disconnect the earth conductor during the disassembly by
removing the plug from the instrument (please see image above). Remove
the two red transportation locks from each side of the vibration unit (use
the 5mm Allen-key).

Replug the earth conductor to the contact of the CAMSIZER®, put some
ethyl alcohol on the cylindrical funnel mounting, and replace the casing.
Make sure not to damage the earth conductor and the sealing tape when
replacing the casing. Refasten the casing with the screws and the flat
nylon washers.

3.2.2 Mounting of the dosage feeder

The dosage feeder has to be fixed to the upper side of the casing.

Cylindrical
funnel
holder

Mounting of
the feeder
holder

Remove the two screws, and place the holder in the appropriate way. Fix
the holder with the screws.

18
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The dosage feeder can
now be easily placed
into the holder. Place
the feeder into the two
clamps of the holder
turn it clockwise and
press downwards until
the feeder is locked.

3.2.3 Mounting of the funnel

The funnel is mounted to the cylindrical funnel mounting.

Storage funnel

Height adjustment
wheel for the
funnel

Fastening wheel for
the funnel

Dosage feeder with
feeder holder

« Two wheels are attached to the funnel. The fastening wheel (1) is
used for fastening or loosening the funnel. The height adjustment
wheel (2) is used for the height adjustment of the funnel, and is

19
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equipped with a cogwheel that is connected to the cylindrical
mounting.

+ To adjust the height of the dosage funnel, loosen the dosage funnel
and turn the front wheel until the desired height is reached. Refasten
the funnel using the back wheel.

Please note

The distance between the funnel and the dosage feeder should amount to
the 2 to 3-fold maximum particle size in the sample. The quantity of the
material to be measured has to be inserted into the funnel.

3.2.4 Mounting of the quide plate (quidance sheet

For very fine sample material, or
for materials whose orientation
during the phase of the free fall
has to be alignhed, a guide plate
can be used. For example, the
orientation of longish particles can
be aligned so that all particles in
the sample assume the same
orientation during the fall.

Holdings (metal
rails) for the
guide sheet

Fix the guide plate onto the
two cylindrical holdings on each
side of the shaft.

Please set the opening of the guide plate slightly larger than the largest
particle diameter in the sample to prevent the blocking of the guide plate
during measurement. However, the distance should be as small as
possible. The long lines on the scale are the middle or zero position of the
plate. Open and close it symmetrically that the long lines are always in the
middle.

20
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3.2.5 Cable connections of the CAMSIZER® and the PC

3.2.5.1 Connections at the CAMSIZER®

= —-" Manometer

(Display of air
pressure)

Emergency Stop button

Fuse

Main control switch

Camera connections
Camera 1/ (FG 1 computer)
Camera 2 / (FG 2 computer)

Pressured air hose

Power supply

Pressured air
supply

Pressured air
control

Connection for the
feeder cable

21
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Emergency stop button

The emergency stop button has the purpose of a quick stop and lock of the
height control of the funnel. It is especially suitable for emergency cases
when the funnel movement has to be stopped to prevent injuries.

If you wish to operate the automatic funnel height control, release the
emergency push button by turning it clockwise and pulling it up.

Fuse

The fuse is installed behind a protective cover. Disconnect the CAMSIZER®
from the power supply, then open the protective cover before replacing the
fuse (see photo above).

Main control switch
Use the main control switch to power up the instrument.

Camera connections

The camera connection cables (Frame grabber FG 1 and FG 2) are included
in your delivery. Connect the cables to the respective camera outputs on
the back of the PC included in your delivery. The cable ends for the
CAMSIZER are labeled "CAM 1” and “"CAM 2"”; the cable ends for the PC
side are labeled “FG 1” and “FG 2".

Power supply cable

The voltage and frequency of the CAMSIZER® are printed on the type label.
Please make sure that the values on the type label correspond to the
values of your local mains supply. Connect the power supply cable to the
CAMSIZER® and to the power supply.

Failure to comply with the type label specifications may
v damage electric and mechanical components. We will not

assume liability for any damage caused by non-
compliance with this advice.

Compressed air supply

Connect the compressed air supply hose to the CAMSIZER® and to the
connection of your compressed air supply network. To prevent a
contamination of the glasses of the illuminating chamber and camera
chamber, the CAMSIZER® is equipped with a vacuum system at the lower
end of the measurement shaft. For this reason, the compressed air supply
should pass a higher-grade filter combination (maintenance unit) before
being supplied to the pressure inlet. We recommend filters that can remove
particles larger than 0.01 um (99.99 % for 0.01 um particle size). The
filtered air should contain less than 0.01 mg/m? of oil.

22
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Air pressure control

With the air pressure control, the pressure of the compressed air can be
adjusted. To keep the glasses clean, the air pressure should ideally not
exceed 2 bar.

Pressured air hose

The pressured air hose provides for the airflow in the measurement shaft
and therefore for the removal of most residues of sample material which
may contaminate the glasses of the optical path.

Feeder control connector

The feeder control cable is included in your delivery, and must be
connected to the respective socket at the back of the PC (see photo in
chapter 3.2.5.2.).

3.2.5.2 Connections at the computer

3.2.5.2.1 Connections at the ELTEC-PC

The cable connectors of the feeder and the framegrabber are labeled. Also,
the sockets for the respective cables on the computers delivered by Retsch
Technology are labeled.

Camera
Connections

Feeder Control

Optional second
COM 1 or COM 2

L

[T

Monitor
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3 Installation and commissioning of the CAMSIZER®: Cable connections

3.2.5.2.2 Connections at other PCs

Monitor display

Feeder control
via COM-port

Camera
Connections

HR 58 or HR70
cameras

Camera
Framegrabber

XC8500
cameras
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installation

3.3 Software Installation

3.3.1 Files and directories

3.3.1.1 Overview over the files and directories

| campoaT

Dy camsizer.cfg
s23) | CFG-Date
KB

) English.dl
Tl 4111611
Camsizer

. German.dl
| 4111611
Camsizer

Iy camsizer.bar
733] | BAR-Datel
1kKB

camsizer.hip

9) Hifectatei

152 KE

/'J CAMSYS

) Camsizer.exe b
Camsizer ) CamSizerSetup.exe
JEMOPTIK LS, \‘ g
_‘h'l Feeder.dl _‘h-'i Frerch.dl
L) 130605627 L 4.0.2_1.6092?
l_ Control for DR, 100RT-06 l_ Camsizer
;h'l- japanese.dl _‘h'l- Sparish.dl
L 4.1.1;.611 i 4.1.1_1.611
L Camsizer L Camsizer
Iy camsizer.bel _ Camsiz_d.hip
T33] | BEL-Datel 0 Hifedlatei
1KB - 162 KB

CAMSIZ_E.HLFP Iy Elpceye3_hr5B8.dat
25| | DAT-Datel

0 ) Hifedatei
172 KB 1KEB

b elpceyeld_hr70.dat

[ga8) | DAT-Diate

1kE

| ™ Codimage.d
W] 13081010 @ Messend. WaY
Cedimage for p3i_quadro with HR70

Normally the CAMSIZER software is installed in C:\Program files\CAMSIZER

CAMDAT

CAMSYS

In the folder CAMDAT, the measurement results are
stored.

« Measurement data are stored as RDF-files in
subdirectories

« Images recorded are stored as BMP-files (in a
subfolder “images”)

» Export files are stored as XLE, XLD (Excel
readable ASCII formatted) or CCG (Retsch
formatted)

In the folder CAMSYS, information about the
measurement tasks and references are stored:
» Size and shape class definitions: GKL-files
 Measurement task files (methods): AFG-files
» Reference files: REF-, REO-, RE2- files
» Sijze-class-dependent reference files: RPO, RP2
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3 Installation and commissioning of the CAMSIZER®: Software

installation
and RP3-files-files
« Fitting-files: FIT-files (Qs-fitting), FTE-files
(elementary fitting), MFT-files (meta-fitting)
CFG_COPY In this folder, the previously used configuration files of
the CAMSIZER® are stored with the information about
the date and time of usage.
Working The working directory of the CAMSIZER®-software
directory of the includes the following files:
CAMSIZER® Camsizer.exe, camsizer.cfg, camsizer.hlp,
camsizer.lex, camsizer.cf0, elpceye516.dll,
(for example elpceye3_hr70.dat, Ccdimage.dll, Feeder.dll,
CAMSIZER or Messend.wav, Logo.bmp, English.dll, German.dll,
CAMSIZER- Spanish.dll, Japanese.dll, (or other language
Version-4) files) elhard.dll
Framegrabber- |The framegrabber-software can be found in the
software directory: C: \ PROGRAMS \ ELTEC

MESSEND.WAV At the end of a CAMSIZER measurement a sound will
appear through a sound card of the computer. The
sound has to be saved as WAV-file and has the name
“messend.wav”.

The above-mentioned folders are created automatically when the software
is installed. The names of the files (e.g. measurement task files) used for
the individual measurement procedures can be selected individually.

3.3.1.2 Measurement results and size class files

open 2| %]

Leck e[ © Gyt sums e The measu®rement results of the
¥images: Cryskal_sugar_xc_rnin_005, rdf Cryska CAM SI Z E R are . save d as RD F_
Crystal_sugar_x_area_012.rdf Crystal_sugar_xc_min_006, rdf Crysta ﬂ I e s N th e S u bd | recto ry
Crystal_sugar_sxc_min_001.rdf Crystal_sugar_xc_min_007 . rdf
Crystal_sugar_sxc_min_002.rdf Crystal_sugar_xc_min_003.rdf . \CA M DAT . FU rt h e r
Bt mn ot B o subdirectories in the CAMDAT

" | » can be generated in
| = correspondence with the

_ _ — | definitions in the respective task

Files of type: IHaw data filez [*.rdf] j Cancel L f I e s

| | .

The files necessary for the measurement and the evaluation of the results
(*.afg, *.gkl, *.fit, *.ref) are saved in the subdirectory ...\ CAMSYS.

*.afg — Task file
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*.gkl - Size class file
*.fit - Fitting file
* . ref — Reference file

If the subdirectories ... \ CAMDAT and ...\CAMSYS are not available, they
will be generated when the program is started.

« Whenever the software is closed, the configuration “camsizer.cfg” is
saved in the main CAMSIZER folder and an additional copy of this
configuration file is copied to the folder

...\ CFG_Copy with date and time (camsizer_DDMMYY_HHMM.cfQ)

for example:

The file “camsizer_040706_1602.cfg” was generated on July 4™,
2006 at 04:02. p.m.

3.3.2 Installation of the CAMSIZER®-software

3.3.2.1 General information

Usually, the CAMSIZER®-software has been pre-installed on the computer
included in your delivery. For the description of the software installation
from a CD please see chapter 3.3.2.2 “Installation from a CD-ROM".

« The working directory of the CAMSIZER®-software can be found
under C: \ PROGRAMS \ CAMSIZER. If you wish to run the program
using a different working directory, please copy these files to the
desired directory.

« If you wish to install new software or to update the CAMSIZER®"
software, we recommend creating a new directory for this software.
If existing measurements or task files are to be used as templates or
for comparison purposes, please copy them into the new program
directory.

« We recommend copying the configuration file on a disk at regular
intervals. The configuration file is stored in the main program
directory under the name “camsizer.cfg”.

It is also recommended to save backup files of the result files and the
CAMSYS-folder to avoid the loss of the data in case of a HDD crash.
RDF-result files can be saved automatically using “"Dual saving” (please see
chapter 6.3.6 “The register card " Save task file ") to an external directory.
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3.3.2.2 Installation from a CD-ROM

J

AutoSampler

J

]

Marals

Instalations-C0...

EvallationSoftw. ..

J

Camsizer 4_1_4

J

Framegrabber...

]

J

Configfie

J

Install_exe_Ver..

-

Portl_WINZ20.. aestprogram me

(1)

On the supplied CD-ROM you will
find these files.

If you wish to re-install the
software from a CD-ROM, please
install the framegrabber-
software first. Afterwards, install
the CCD-camera-software from
the CD-ROM included in your
delivery.

If the framegrabber PCEYE-quadro is installed under a WINDOWS
operating system, the respective SETUP-file corresponding to the
operating system (Win 2000, Win XP) must be used.

(1)

CamSizer_Insta., CamSizerSetup_4

_laexe

Open the folder Install_exe, and the subfolder Ver_4_1a. The
following files are visible.

Afterwards, install the CAMSIZER®-software by using the SETUP.EXE -
program on the CAMSIZER®-disc. Double-click on the disc-icon. The setup-
routine will be started, and will guide the user through the setup.

28



3 Installation and commissioning of the CAMSIZER®: Software

installation
. ﬁ CamSizer 4.0 Setup E‘E‘@
Welcome to the CamSizer 4.0 Setup
Wizard

This wizard will guide you through the installation of CamSizer 4.0
Itis recornmended thatyou close all other applications before
starting Setup. This will make it possible o update relevant
system files without hawing to reboot your computer,

Click MNext to continua

Dlext > ‘ [ Cancel

Click [Next].

ﬁ CamSizer 4.0 Setup

Choose Components
Choose which festures of CamSizer 4.0 you want to install l‘ Ty
Check the componerts you wantto install and uncheck the components you don'twantto install. Click Next to continue:
Selactthe type of install;
Or, selectthe optional | = B CamSizar App D.escrlpt\on
components you wish to install: & ] AutoSampler
Ewaluatar

- Framegrabhber

& [ Feeder
Space required: 4. 2MB

< Back ] Dlext» ] [ Cancel

Select the type of installation. The following installations can be selected:

« Standard - standard installation of the CAMSIZER® for
measurements (CAMSIZER® model II with LED, after April 2006)

« Simulation- installation of the simulation software (without the
CAMSIZER® instrument)

» Special - select the DLL-types individually in the window below (old
CAMSIZER® or feeder type or CAMSIZER® with AutoSampler).

Choose the components and click [Next].
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e CamSizer 4.0 Setup

Choose Install Location P,
Choose the folder inwhich to install CamSizer 4.0 ka’

Setup will install CamSizer 4.0 in the following folder. To install in a different folder, click
Browse and select another falder. Clidk Mext to continue,

Destination Folder

‘ Browse. .

Space required: 4.2MB
Space available: 1.8GB

< Back ” Mext > I [ Cancel

Select the destination folder. By a click on [Browse], you can select the
drive and the folder individually in the dialogue “"Browse for folder”.

21 Choose the folder or create a
Select the Folder bo install CAMSIZER. 4.x in: new f0|der. C||Ck [OK]-

@ Deskbop
LD MMy Documents
j Iy Computer
& My Metwark Places
=) 07_o613
[5) camctest
[C3) DFC290-CT3 Vergleich
[5) DFC 500 SDK Teskprogram
[C2) Elcom Active ¥ driver
(5 emotion_z2
[23) 1P Treiber CxxPlusaDFCS00
I3 PiC 11 PC 50K
[C2) ProCaP-Fluo
[C5) ProgRes-Treiber
[C5) ProResCapturePro 2.1.1
[C5) Testprogramm SE7SH Stand 080207

Make Mew Folder |

Cancel

CCamSizer 4.0 Setup ;— Choose the Sta rt
Choose Start Menu Folder (__,_ menu folder. CI |Ck
Choose a Start Menu folder for the CamSizer 4.0 shortcuts. J_}

[Install]. The
Selectthe Start Menu folder inwhich you waould like to create the program's shortcuts. rou can also

enter & name to create & new falder. CAM SIZER® 4 .X —_
— software will be
Vireoot e oo installed.

Microsoft Visual Studio 6.0

ON Technology

SAP Frant End

SiS 650_651_MEE0_740

Spiele

Ultimate Zip

Werwaltung

“orlage Eins Beispiel b

< Back “ Install I [ Cancel
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d’-CamSizer 4.0 Setup E]'E'@

Completing the CamSizer 4.0 Setup
Wizard

CamSizer 4.0 has been installed on yvour computer.

Click Finish ta close this wizard.

[¥]Bun CamSizer 4.0

Click [Finish] to close the Wizard. You can start working with the
CAMSIZER®,

3.3.3 Installation of the PortIO.SYS driver

The driver has to be installed on computers working with Windows 2000
and Windows XP operating system.

@ Click onto the PortIO-folder

e The driver PortIO.SYS has to be installed following the advice on the
CAMSIZER-disc (TXT-file in the PortIO-folder).

e Do not use the SETUP.EXE file!

+ The installation has to be carried out using the device manager and
the PortIO.INF file.

3.3.4 Additional advice

If the 256-colour-mode has been set on the graphics card, it may occur
that programs running in the background change the colour palette
automatically. In this case, incorrect colours may be displayed when using
the function "CCD-image”. Any other functions, for example the accurate
measurement by the software, will not be affected. Please do either close
the respective programs, or select another colour mode for the graphics
card (HICOLOR or TRUECOLOR-Mode).
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If you wish to change your operating system, please contact the customer
service who will provide you with the suitable driver and software. Please
follow the installation advice on the CD-ROM.

3.4 Calibration and maintenance

3.4.1 Calibration

The CAMSIZER® has been calibrated by the manufacturer. Re-calibration
might become necessary occasionally, for example after the transportation
of the instrument or if required by quality management regulations.

For re-calibration, a tested calibration reticule can be ordered from the
manufacturer as an optional accessory (please see delivery scope
“Calibration standard reticule”).

To calibrate the instrument using the calibration standard, please remove
the metal rails in the measurement shaft. Make sure the glass window is
facing the side of the light source (left side). Remove the feeder before
inserting the calibration standard to avoid scratches.

To re-calibrate the
instrument with the
calibration standard,
select the menu item
O-Extras O Calibration
-0in the CAMSIZER®
software.

You will be guided by the software through the calibration process
step by step. Insert the calibration standard when required by the
software. For further information, please refer to chapter 7.6.8 “"The
menu " Extras - Calibration "".

3.4.2 Cleaning

If sample materials are very fine or contain a high proportion of dust, the
airflow option should be used. The contamination of the illumination unit
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and the chute can be avoided by using the vacuum function. Minor
pollution does not affect measurement results, as a background
measurement is performed with each measurement. In this way, deviations
and errors caused by minor dust contamination are compensated by the
system.

Occasionally, all parts that are in contact with the sample material, like
funnel, dosage feeder, guide plate, measurement shaft and sample
collection container should be cleaned, especially if the material contains a
high proportion of dust or if the sample material type is changed. The
cleaning may be performed with compressed air and with a dry and soft
brush. A vacuum cleaner may also be suitable for cleaning the CAMSIZER®.

The cover glass of the illumination unit and the protection glass cover in
front of the camera unit can be cleaned with ethyl alcohol.

To use compressed air for cleaning the instrument, please follow these
steps:

« Disconnect the compressed air hose from the separator.

e In the menu “Extras”, select “Pressure” to activate the compressed
air flow.

e Clean the instrument with compressed air. By turning the pressure
wheel and by controlling the air pressure on the manometer the air
pressure can be regulated.

If extensive cleaning is carried out, please put the instrument out of
operation and disconnect the instrument from the power supply.

There is a life-threatening danger of an electric shock!
Do only use a slightly moistened piece of cloth. Organic
solvents are prohibited.

ﬁ Do not use running water to clean the CAMSIZER®.

The CAMSIZER® complies with the IP 50 internal protection standard.
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3.4.3 Maintenance

The CAMSIZER® works maintenance-free to the largest possible extent.
Depending on the material to be measured, the filter of the exhaustion unit
should be cleaned or exchanged regularly.

The filter is located on the back of the instrument under the larger casing.
To replace the filter, loosen the thumbscrew, open the filter cover and pull
out the filter. Replace it by a new or clean filter.

Black lid

Please follow the safety instructions for handling the sample
material.

3.4.4 Necessary checks

The recommendations for the control of measurement means have to be
observed.

The instrument can be re-calibrated by the user whenever this is
considered necessary (please see chapters 7.6.8 “The menu " Extras -
Calibration"” and 3.4.1 “Calibration” for further information about the
calibration).
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4 The software user interface: Password-protection

4

4.1

THE SOFTWARE USER INTERFACE

Password-protection

4.1.1 The different software modes

The CAMSIZER® software comprises three different modes, each of which
has a defined set of functions. Each software mode constitutes a different
level of accessibility to the software operation and configuration.

The measurement mode permits the carrying-out of routine
measurements. The definition of parameters or of the configuration
of the software settings is not possible.

The parameter mode permits the definition of measurement
parameters and display settings, which are not available in the
measurement mode. In the parameter mode, task files, reference
files, fitting files and fraction limits can be defined. These are used for
carrying out measurements in the measurement and parameter
mode, and are applied in the evaluation of the results. For further
information, please refer to the respective chapters for the
description of the functions and chapter 7.6.16.1 “The menu " Extras
- Password protection "

The higher modes are limited to customer service.

When the password protection is deactivated, the program runs
always in the parameter mode. When the password protection is
activated, the measurement mode will be active when the program is
started. The password protection can be activated or deactivated in
the parameter mode.

Please note

This manual describes the functions for the measurement and the
parameter mode.
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4 The software user interface: Software modes

4.1.2 Functions available in the different modes

Each of the different software modes permits access to a defined set of
functions. In the following, the functions available in the measurement
mode are highlighted yellow; the functions available in the parameter
mode are highlighted green.

4.1.2.1 The menu “File”

Menu item

Measurement mode

New task file

Load task file

Load task file / Edit

Open measurement file

Read image

Save task file

Save measurement file

Export

Print report

Print preview

Print setup

Screen font

Printer font like screen
font

Printer font

Exit
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4 The software user interface: Software modes

4.1.2.2 The Menu “Edit”

Menu item Measurement mode

Copy Q3(x) X

4.1.2.3 The menu "Measure”

Menu item Measurement mode

| |

Measure X

Please note

The settings defined on the dialogue window “Measure” differ in both
modes. For a more detailed description, please refer to chapter 7.6.16.2.
“Password-protection - Measurement mode”.

4.1.2.4 The menu "Results”

Menu item Measurement mode
Table X
Graph X
Graph / Shape
characteristics X
Characteristics X
Calculate Average X
Trend Analysis X
Daily report X
Combine sieve and
Camsizer results

(optional) X
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4 The software user interface: Software modes

4.1.2.5 The menu

"Options”

Menu item Measurement mode
X

Size classes

Volume classes X

Classes for shape

characteristics X

Overview class files X

Input reference

distribution

Create fitting file

Info fitting file

Input fraction limits

4.1.2.6 The menu “Extras”

Menu item Measurement mode
CCD-image X
Feeder X
Feeder and dimming
configuration X
Funnel X
Pressure

X
Balance setup N
Measure for SPHT-
correction
Calibration

Image evaluation
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Toolbar

X
Status bar X
Save windows
automatically X
Apply standard X
Restore standard X
Language X
Password X
Change password
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4 The software user interface: Structure

4.2 The structure of the software user interface

f::I'.W-"E!F:Hﬂlm'!r:rn:l:fr-'.lll-.hl PSR -1 . alg
s [ Beavsw Errm - i

O o G G WS e Vs . 2

@ e @

frurs Cpirrs

] x

= o e ; '
& e+ =1 mE s e lonlinf

[ I

The software user interface of the CAMSIZER®-software is structured into a
menu bar, an icon bar, a main window and several “sub-windows” where
the measurement results can be displayed and evaluated.

The main functions of the software user interface and the analysis windows
are summarized in this chapter to provide an orientation in the software.
Each software function and analysis window will be described in more detail
in a separate chapter, please refer to the respective sections in chapter 7.
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4 The software user interface: Structure

The software user interface is structured into the following areas:

o

Menu bar

In the menu bar, different functions for the measurement, the editing
of the task files and the analysis of the measurement results are
available. The menu will be described in detail in chapter 7.

Icon bar

In the icon bar, several frequent functions are quickly accessible
without navigation in the menu.

Main window

In the main window, the dialogue windows are opened where the
functions and settings can be defined.

Analysis windows

In the analysis windows, the measurement characteristics and other
results are displayed. Each analysis window offers a menu bar with
functions for editing the display of parameters and results.

The analysis windows are opened with a click on the respective icons
in the icon bar or in the menu OResults. The following analysis
windows are available:

« Table
 Characteristics
e Graph

e Graph / shape characteristics

The analysis windows are available after a measurement process has been
performed. For a more detailed description, please see chapter 7.4 “The

menu  Results

/4

CCD-Image-Window

Display of the images of particles recorded by CCD-Basic or CCD-
Zoom camera.
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4.3 The sub-windows and their main functions

4.3.1 The window “‘Table”

B Table - ...\New_task\New_task001. rdf

Fle Edit Wew Help

@G| emfon 1 [% /L2 N[IA| ?

Size class [mm] P33 [%] Q3 [%)] ¥e_min3  hil3 ¥Fe2 [mm] x¥Maz [mm]
0.000 0.07a 0.081 0.081 0.065 0.982 0.066 0.066
0.075 0.090 0.136 0.227 0.080 0982 0.082 0.082
0.080 0106 0.255 0.482 0.104 0415 0108 0113
0.106 0124 0.4849 0.a71 0114 0815 0118 0123
0.125 0.150 1.042 2m3 0.143 0.9 0.144 0.146
0.150 0.180 1.936 3.948 0.1649 0973 017 0173
0.180 0212 2.896 6.845 0.189 0.936 0.2o07 0.211
0212 0.250 4 GB6 11.631 0.237 0.a71 0.241 0.244
0.250 0.300 7.998 19.524 0.270 0.956 0.276 0.274
0.300 0.354 10.262 2979 0.335 0.946 0.344 0.346
0.355 0.424 13.418 43.209 0.398 0.943 0.407 0.406
0.425 0.500 11.879 55188 0.463 0.936 0.477 0.475
0.500 0.600 11.475 BB.BG3 0.547 0.935 0.564 0.557
0.600 0.y10 13.662 80.325 0.654 0.928 0.678 0.669
0710 0.850 787 a8.112 0.760 0.926 0.787 0774
0.850 - 1.000 4.786 928498 0.913 0.926 0.947 0.924
1.000 - 1.180 5102 98.000 1.083 0921 1131 1.103
1.180 - 1.400 2.000 100,000 1.228 0.926 1.278 1.251
1.400 - 1.700 0.o0o 100.000
1.700 - 2.000 0.o00 100.000
2.000 - 2.360 0.o00 100.000
2.360 - 4.443 0.o00 100.000

MLIM

The window “Table” displays the grain size distributions and the shape and
transparency properties in the size classes. These values can be measured
with the CAMSIZER® in one measurement process or can be averaged over
several measurement procedures.

For a more detailed description of the table window please see chapter
7.4.1 “The menu "Results - Table’ ”.
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4.3.2 The window “Characteristics”’

B Characteristics - ...\New_task\New_task001.rdf

Fie Edit Wiew Help

Taskfile: New_taskafy ,xc_min , A_dens 1.0% , 70 mm feeder

Yolume based distribution Mumber based distribution
i [ram] 1-23 [%] % [rmm] 1-20 [%]
1.000 71 1.000 0z

2.000 ] 2.000 0o

4.000 0o 4.000 0o
J3=2252 Jo=1.862

Specific surface area Sv 14.247 f'mm Time: 23.5.2007, 1412

Duration of measurement. 2 min 44 5

CCD-B = 100664 paticles (4727 images)
CCD-Z = T411 particles (4726 images)

Mean value SPHT3=0.829
Mean value b3 = 0660
Mean value Conyd = 0.992

The window “Characteristics” displays the characteristics of the grain size
distributions, the shape values and transparency properties that have been
measured in one measurement procedure or that have been averaged over
several measurements.

The characteristics to be displayed can be selected individually in the menu

[-ViewCharacteristics-[. Please see chapter 7.4.4 "The window
" Characteristics *” for a more detailed description of this window.
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4.3.3 The window “Graph”

M Graph - ...\Crystal sugar\Crystal_sugar_xc_min_007.rdf

File Edit Wiew Extras Help

S BE| o] b b

| = Crystal_sugar_xc_min_007.rdf

L
Lof

] o7 5]= W2 D] 9]

04

ns

o7

0.6

05

04

0.3

0z

0.1

0 0.4 1.0 1.9 20 HE_in [rmrm]

LM

In the window “Graph”, the grain size distributions or transparency
properties of one measurement procedure or averaged over several
measurements are graphically visualised. If averaged values are
represented, the label “mean value” appears. The graph window can be
edited using the icon bar and the menu functions, please see chapter 7.4.2

i/

“The menu " Results - Graph "".
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4.3.4 The window “Graph, shape characteristics”

M Graph - .. \New_task\New_task001. rdf

Fle Edit Wew Exfras Help

& B&| +|o|[tn b

Q3 [%)]

Lo
I.ng

#it]=|=| 2

40

a0

O Mew_task001 rdf

70

60

50

40

30

20

MWLM

In the window “Graph, shape characteristics”, the shape values of one
measurement procedure or averaged over several measurements are
graphically visualized. If averaged values are represented, the label *mean
value” appears. The visualized shape characteristics and the display of the
x- and y-axis can be edited in the menu, please see chapter 7.4.3 “"The
menu " Results - Graph, shape characteristics "”
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4.3.5 The window “CCD-Image”

In the window “CCD-image”, the particles in the measurement shaft
detected by the cameras CCD-B or CCD-Z can be viewed.

Images can be viewed live during measurement or by activating the
manual feeder control (please see chapter 7.6.1 “The menu " Extras - CCD-
image "”), or they can be loaded and evaluated (please see chapter 7.6.9
“The menu " Extras - Image evaluation”").
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4.4 The n bar in the main software window

In the icon bar, the most frequently used functions are easily accessible.
These functions are also available from the menu. For a more detailed
description of the icon bar, please refer to chapter 7 * The CAMSIZER®
software menu”.

Fle Edit Measure PResults Options Exiras Help

= || YT

Create a new task file

Guides the user to create new
measurement task file and to find

[ CAMSIZER Retsch Tec the right parameters.

I,

- Edit Measure Pésults Load task file
Mew task file,.. @ Loads a task file. The task file can
be edited and changed.
Load task fle ]
=~y | Open measurement file
Gpen measurement file . E7 Opens measurement results of a
Readimage... preceding measurement procedure.
Save task file... "-"I Save task file
Save measurement fle. . ‘ - Saves a task file. The file name can
be selected in the window “Save
Expaort... task file”.
Frint report., Save measurement file

Saves measurement results (for
example average results). In the
dialogue, the file name and folder
can be defined or selected.

Frint Prevwicw
Frint Setup...
Screen font,.,
Frinter font like scresr font
Printer font...

Print report
Prints the measurement report.
Exit Print preview

Opens print preview of
measurement results.

o Dy
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4 The software user interface: icon bar

MeasUre d\=);

Measure

Starts a new measurement
procedure. The window “Start
measurement” is opened where
the task file, the size class file and
other options can be defined or
selected.

To use the functions “Table”, “"Graph”, “"Graph, shape characteristics” and
“Characteristics”, a raw data file from a previously performed
measurement procedure has to be available.

Technology - task file rvc
LesUts ' F Help

!
E

Graph...
Graph, shape characteristics,
Characteristics. .,

Calculate average...
Trend analysis...
Daily report...
Combine sieve and camsizer rest

o

Table

Displays measurement results in a
table.

Graph

Displays measurement results in a
graph.

Graph, shape characteristics

Evaluates the shape
characteristics of a measurement
procedure in a diagram.

Characteristics

Presents the characteristics of a
previously performed
measurement.
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The software user interface:

icon bar

ras Mgl

CCD image. ..
Feeder.
Feeder and dirmms
Funnel..s
Frassure
Balance s

configuration...

Calibration...

v Toolbar
v Statls bar
v Save windows automatic
Apply standard
Restore standard

Language. ..

Password...
Change password...

Help

CCD-Image
Opens the CCD-image window.

A CCD-image of the particles can
be viewed during the
measurement process or for
adjustment purposes. The
window allows to toggle between
both cameras (Basic and Zoom).

Feeder

Opens a window for the manual
feeder control.

Funnel

Adjusts the funnel height or
performs a reference run for the
funnel.

Pressure

Activates or deactivates the
exhaustion.

Restore Standard

Restores the standard alignment
of the sub-windows.

Help

Opens the help menu and displays
information for the CAMSIZER®
software.
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5 Preparations of a measurement procedure with the CAMSIZER®

5 PREPARATIONS

5.1 Assembly check

Please check that the necessary installation and assembly steps as
described in chapter 3 have been performed in the appropriate way:

* Mounting of the funnel and the dosage feeder
* Mounting of the guide plate (if necessary)

» Installation of the cable connections

« Installation of the software

» Calibration

Put the main control switch into the position "ON” to put the instrument
into operation. Afterwards, double-click onto the desktop-icon to open the
CAMSIZER® software.

> The software user interface for the CAMSIZER® software is
opened.

In this window, the previously opened task file is opened and displayed.
You can use it or modify it. If you wish to start a new measurement task
with a new material, please click O-FileCNew taskfile-[0 (please see chapter
6.2 "Create a new task file”).

5.2 Evaluation of the sample material

Before starting the measurement, the evaluation of the sample material
and especially of the particle size is necessary.

Particle size and properties

The particle size should correspond to the measurement range of the
CAMSIZER®. If the sample material is very dusty, please select the airflow
option during the measurement to prevent the contamination of the glass
screens and the swirling of fine particles.
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5 Preparations of a measurement procedure with the CAMSIZER®

Use of the guide plate for special particle shapes

For dusty materials or particles with a preferred orientation during the
phase of the free fall through the shaft, a guide plate has to be used. For
fines it is the standard plate with two stainless steel sheets. To orientate
extrudates you may order and use a guide plate with one flexible sheet.

Please set the opening of the guide plate slightly larger than the largest
particle diameter in the sample to prevent a blocking of the guide plate
during the measurement. However, the distance should be as small as
possible.

Agglomerated sample material

Sample particles may form agglomerates due to humidity, electrostatic
forces etc. The running properties of the material on the dosage feeder
improved by the use of Aluminium hard coat funnel and feeder. An
auxiliary agent may have to be added to the sample to improve the
behaviour and to reduce the adhesive forces (for example Aerosil® R972 or
Alu-C®, CAS-Reg.-Nr.: 1344-28-1, Producer: Degussa AG, D-60297
Frankfurt/Main).

To reduce the electrostatic forces among the particles, an ioniser can be
used optionally.

5.3 Reference run of the funnel

Occasionally, a reference run of the funnel is necessary to adjust its
position towards the dosage feeder. When a new measurement task is
defined or when working with the CAMSIZER® for the first time, a
reference run is recommended.

For a detailed description of the window “funnel control” and the

performance of the reference run, please see chapter 7.6.4 “The menu
"Extras - Funnel "".

Please note
This feature is only available when the option “"AutoHeight” was ordered.
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5 Preparations of a measurement procedure with the CAMSIZER®

To perform the reference run for the funnel height adjustment, please
follow the steps described and illustrated in the following chapter.

Please click on the funnel icon in the menu bar of the main software
window. The menu “funnel control” is opened.

To prevent a collision between the funnel and the feeder, please remove
the funnel from the funnel holder or loosen the connection between the
funnel and the funnel holder before proceeding.

Funnel control

Hove o Heferance

Uppes hantware limt
Uppier softveine limil

Read posdion

454
| 'l

| T i

4.59 mm

30 Lipper lemd |

fefare= 10 pasition

4.4 )

Lovewar lirmit

Updata

Hop

X

mm

mm

mm

Please note

Click [Move to Reference]. Confirm the
moving to the lower limit/zero position in
the subsequently opened dialogue
(reference position) by a click on [OK].

The funnel holder moves to the lower
reference. In this position, please fix the
funnel to the funnel holder so that the
funnel slightly contacts the surface of the
feeder. Use the fastening wheel of the
funnel holder.

A dialogue window opens in which the
move to the upper limit has to be
confirmed. Click [OK]. The funnel holder
moves to the upper limit.

Please click [OK] if the window “Reference
Ok” appears. The reference run is
successfully completed and the
measurement can be started now.

The funnel will always move from the zero position to the maximum
possible height. Please make sure that the path of the funnel is not limited
by any mechanic obstacle, e.qg. if working with an AutoSampler. The upper
software limit will only affect the movements during measurement!

Please note

After the reference run, the funnel will remain in the upper position. When
a measurement is started, the funnel will be moved to the required
position, please see chapter 6.3.1 “The register card ' Feeder and funnel

/4

parameters
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5 Preparations of a measurement procedure with the CAMSIZER®

Funnel control g‘ Camsizer g|

Move to Reference ‘ T !E Move to lower imit (refence position, position=0)
L
Upper hardware limit: 4961 mim
Abbrechen |
Upper software limit: 30 I
Read position | .00 rrm
30 Upper limit
25 —
20 Move to position: ‘ Camsizer 8|
15
10 0 N !E Move to Lpper limit
" @
— 0 Lawwver limit
000 mem Abbrechen ‘
Update
Stop |

Camsizer g|
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6 Tutorial to a measurement procedure with CAMSIZER®: Introduction

6 TUTORIAL TO PARTICLE MEASUREMENT WITH THE
CAMSIZER®

6.1 Introduction

The following chapters provide a tutorial to the particle measurement with
the CAMSIZER®, and will guide the user through each step of the
measurement process.

The new CAMSIZER®-software contains a “Wizard-Tool” which facilitates
the measurement procedure with the CAMSIZER®.

The measurement procedure with the CAMSIZER® generally comprises the
following steps:

« The creation of a task file
e The carrying-out of the measurement
« The evaluation of the measurement results

These steps will be described in detail in this chapter. It is recommended
for users which are not yet familiar with all of the software functions and
possible settings of the CAMSIZER® to use the “Wizard” and to follow the
steps as described in this tutorial.

For users who are already familiar with the CAMSIZER®-software and
would like to look up certain special functions, chapter 7 “The CAMSIZER®
software menu” in this manual provides a reference book where each menu
option is described and can be looked up.
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6 Tutorial to a measurement procedure with CAMSIZER®: Create a
new task file

6.2 Create a new task file

Whenever a measurement is started, a task file (AFG-file) has to be
available. In this task file, the measurement parameters and
characteristics, the classes and the parameters for the display of the
measurement results are defined. When using the “Wizard-Tool”, the
software automatically defines the basic settings for the subsequent
particle analysis.

Task files can be newly created or existing task files can be edited:

* A new task file is usually created when the CAMSIZER® is operated
for the first time and / or when a new material is measured.

* An existing task file can be loaded and edited if a measurement
procedure with this material has already been performed before, and
if certain parameters are to be changed. To load a saved task file,
click O-FileOLoad task file-0J, and click [Edit] in the opened dialogue
window.

An existing task file is usually loaded and edited if

« A measurement procedure is repeated using the same task file.

» Settings, characteristics or measurement parameters of the task file
are to be changed.

» The display of the results of the measurement is to be modified.

In this chapter, the definition of a new task file by using the “Wizard”-tool
will be explained. If you wish to load and edit an existing task file, please
continue with chapter 6.3 “Edit measuring parameters”.

A new task file should be created if an entirely new measurement task is
started, for example when a new material is measured. Before the creation
of the task file, the wizard conducts a test measurement in which the basic
settings for the subsequent particle analysis are automatically defined.

A “test measurement” is carried out to adapt the conveying performance of
the feeder automatically to the sample material and to preset important
measurement parameters. The user can change these parameters after the
test measurement in the opened register card deck (please see chapter 6.3
“Edit measuring parameters”.).
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6 Tutorial to a measurement procedure with CAMSIZER®: Create a
new task file

6.2.1 Preparations

Make sure that the funnel reference run has been performed (please see
chapter 5 “"Reference run of the funnel”). Select *New task file” in the menu
“File” or click the respective button in the icon bar. The dialogue window
“New task file” is opened.

In the window “New task file”:

Choose d hame fOF the taSk flle (eg Fill in the table and press OK
the sample name), the maximum size Task il =]
of the particles and the width of the
feeder. MWaximum size of particles 3
Width of feeder [mm] 40
Mark the checkboxes, if the respective ™ With guidance sheet
Opt|ons are used: [v Funnel to position 0
[ Yacuum
e With guidance sheet
e Funnel to position 0
« Vacuum (exhaustion) 4 2
Press [OK]. Follow the advice
appearing in the window. Cancel

The sample can now be put into the funnel. Click [OK].

The slide bar now becomes active and should be moved to the right until
the first particles fall into the shaft. The value displayed here will not
influence the measurement results. It is only used for the transportation of
the sample to the shaft prior to the test measurement.

Press [OK]. The automatic test measurement will be started.
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6 Tutorial to a measurement procedure with CAMSIZER®: Create a
new task file

6.2.2 Start a test measurement for the optimization of
funnel and feeder parameters

The sample is measured for several seconds to define the optimum
measurement settings automatically. A measurement window opens where
the graphic representation of the sample measurement is displayed. In the
dialogue window, the creation of the file and possibly the creation of sub-

directories for the result file have to be confirmed before the measurement
starts.

BB Wgasure - 1.-:".-..1-..1_,-,-:!,;:'-l:r,11|l_,r.u|,nrm:|1,rdr'
Eat- Fop  _

aa| el e
05t
nat
0t
D&

Camsizer

Feeder

Cleaning feeder
— e’ U= k1 fld=1.578

1o k2 14 Lh (I}

COOE A i it P (LA T ey
THAS parebai ELle DL RR]
N OET % 00w 1357 ey

After the completion of the test measurement, a window appears stating
that the feeder will be cleaned automatically. The automatic feeder
cleaning can take several seconds, depending on the amount of sample
material. The process can be cancelled by a click on [Cancel].

When the test measurement is completed, the measurement parameters

can be edited. Click the button [OK] in the dialogue “"New task file” to edit
the task file.
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7 Tutorial to a measurement procedure with CAMSIZER®: Create a
new task file - Edit measurement parameters

6.3 Edit measuring parameters

When the test measurement is completed, the task file can be edited. To
edit a task file, please click [OK] in the window “New task file”. The
“Wizard” opens a window with two decks of register cards for the editing of
the measurement parameters and the display parameters. Either one or
the other deck of register cards is visible.

The register cards "Measurement conditions”
» Feeder and funnel parameters
e Cameras (Measurement parameters)
» Save images (optional)
e Settings
 Warnings (optional)
» Save task file

The register cards “"Parameters for display”
» Size classes
* Volume classes Q(V) (optional)
« Shape characteristic classes

e Table
e Characteristics
» Graph

 Graph / Shape characteristics
» Save task file

The editing of the display parameters is recommended after the
measurement. The register card deck "measurement parameters” is also
available when the menu item O-OptionsCMeasurement parameters-0 is
opened. Please see chapter 7.5.1 “The menu " Options - measurement
parameters "” for a detailed description of each register card.

« With [Next] or [Enter], the next register card can be opened (except
“Save task file”).

« With [Undo], the changes on the actual register card are reset.

« With [Cancel], all changes are reset and the register card deck is
closed.

« With [OK], the register card “Save task file” can be opened.

58



7 Tutorial to a measurement procedure with CAMSIZER®: Create a
new task file - Edit measurement parameters

Please note

To apply the changes made on the register cards, they have to be saved to
the task file on the register card “"Save task file”. Please press [OK] on the
register cards or open the card “Save task file” manually, and click [OK] on
the card “Save task file”.

6.3.1 The register card “Feeder and funnel
parameters”

Measurement conditions §|

Feeder and funnel parameters l Cameras (Measurement parameters)] Save images] Settings ] Warnings] Save task ﬁle]

Funnel positioning Feeder

Fast forward hdeasurement

e

[v Funnel position [rm]; |54
Starting level

Contral level for .
[¥ Funnel to pasition 0 fast forward: ’768 for measurement: 60
haz. duration .
hax. control level: 90
of fast forward [s]: 30 20t controt leve
Mominal covered area [%]: |1

Base of control: 20

Waxirum covered area

MEASITEmRE [v Include in measurement, if
cowered area

[+ Funnel upwards CCD - Basic [%] < [100

Threshold of feeder e e v GCD - Basic [%]: 100

o Upwafd.s: CCD - Zoom [%] < {10 ra Iaximum covergd area

Upper position [rmm]: CCD - Zoom [%]: 100

Feeder value for con-

tinued measurament: Width of feeder [mm]: ’mi Cleaning feeder a

Duration of measu- [v  Automatic cleaning

rernent, upper position:

Max. covered area [%]: |5
[v With guidance sheat

[v “Yacuum hax. control level: 90

Minimum duration,
lower position:

Max. number
of steps:

TITTTT .

oK ‘ Cancel ‘ Undao ‘ i Mext

In this register card, the feeder, funnel and some related measurement
parameters can be edited.

(1] Funnel positioning
» Correct the funnel position in the input box if required.

« Mark the second checkbox to activate the funnel
movement to the zero position at the start of the
measurement.
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7 Tutorial to a measurement procedure with CAMSIZER®: Create a
new task file - Edit measurement parameters

Please note

The automatic funnel adjustment is only carried out if the functions “Funnel
position” and “Funnel to position 0” have both been activated.

@ Feeder

« Insert the feeder control level and the maximum duration of the
advance period of the material.

« The maximum control level of the advance period is automatically set
5 units higher than the starting control level for the measurement.

« Set the definitions for the covered area of those images recorded by
CCD-Basic and CCD-Zoom that are to be included into the
measurement.

* The correct feeder width has to be inserted, the use of a guidance
sheet has to be activated and the exhaustion should be activated if
not yet done in the window “Start measurement”.

@® Measurement (Funnel and feeder settings)

Insert the control level for carrying-out the measurement start and
the maximum covered area of the recorded images for each camera.

@ Cleaning feeder

Activate the automatic cleaning of the feeder at a certain covered
area and control level (important for CAMSIZER® online).

® Measurement (Funnel upwards, funnel and feeder

setting)

Define the funnel and feeder settings during measurement. This is
e.g. useful if measuring fibres that could stick in the funnel.

/\

The CAMSIZER® is suitable for free flowing dry and harmless
material. Please make sure that all regulations for hazardous
goods and all information contained in the safety data sheets
of the analysed materials are observed.
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7 Tutorial to a measurement procedure with CAMSIZER®: Create a
new task file - Edit measurement parameters

6.3.2 The register card “"Cameras (Measurement

parameters)”

Measurement conditions B|
Feeder and funnel parameters Cameras (Measurement parameters) lSave images] Settings} Warmngs] Save task ﬁlel
[ CCD - Basic [+ CCD - Zoom: o ®
lgnare particles lgnore particles
. . = 1> ]
for size for shape for size faor shape
characteristics characteristics characteristics  characteristics Characteristic Threshald
smaller than {mm): |D |D |D |D [ 8PHT
coarser than (mm) |1DD |1DD |1E |1E [ Syrm
[ b
[ Sigma_v
Image rate: 100% (1) = [ Fill transparent particles o
[ bA_rec
[v' Warning if image rate factor < |50 % [ BL
Cony
Display interval: 50 r
Stop measurement after
[# number of images: 1000 e o
[¥ number of empty images: 100 Combination | Sharpness |
OK Cancel | Unda |

In

the register card® Cameras (Measurement parameters)”, the

measurement parameters of the particles can be defined.

(1]

(2]

Define the size limits of the particles that are to be ignored by CCD-
Basic and CCD-Zoom.

Set image rate, warning and display interval. Set the maximum
number of images / empty images for the measurement. After
recording this number of images, the measurement will be stopped.
Mark the checkbox if transparent particles should be filled
automatically.

Ignore particles: Define the characteristics for the particles ignored
by the cameras by shape and / or transparency.

Set combined characteristics for the particles to be ignored by the
cameras. A dialogue will open where the combined characteristics can
be defined. Please see chapter 7.5.1.1.4 “"Set combinations for
parameters for particles that will be ignored” for further information.
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new task file - Edit measurement parameters

@ With a click on the button [Sharpness], a window opens in which the
upper sharpness value for the particles to be ignored can be defined.
All particles whose sharpness level is below this value will be ignored.

Please see chapter 7.5.1.1.5 “The button "Sharpness’” for further
information.

6.3.3 The register card “"Save images” (optional)

Set the saving definitions of CCD images.

Measurement conditions B‘
Feeder and funnel parameters] Cameras (Measuremnent parameters) Save images ISettings ] Warnings] Save task ﬂle]
[+ CCD-B v CccD-Z
Image saving rate 1:
CCD-B Cch-Z

M= 10 N= 10
Minimum cove- Iinimurm cove-

red area [%]= |0 red area [%] = [0

[ Sawe only, if at least 1 particle located in image
— Save only images, if at least 1 particle
fullfills combined conditions
The names of image files will be:

for CCD - B: <data file name>_b_<image Mo.>.bmp

for CCD - & <data file name>_z_<image No.= bmp

Ok | Cancel | Undo |

On this file card, the saving of the images recorded with CCD-Basic or
CCD-Zoom can be activated. Please note that this function requires much
free hard disk space (about 735 KB per image). When the storage capacity
is exhausted, the measurement will be stopped.

The images will be saved in a subfolder “Images” in the folder CAMDAT.
The register card will be described in more detail in chapter 7.5.1.3 “The
register card *Save images”".
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Defines the ratio between all images and the
N= images to be saved. If N is set to 4, then every
fourth image will be saved.

Minimum covered Define the minimum covered area (shading) of
area (%) the images that will be saved.

Mark the checkbox “Save only, if at least one particle located in the
image” to avoid the recording of empty images.

Mark the checkbox “Save only images if at least one particle fulfills
the combined conditions” and set the combination value for defining
the combined conditions by clicking on the respective button.

6.3.4 The register card “'Settings”

In this register card, the settings for the particle size and shape definition
for the measurement can be defined. The register card will be explained in
detail in chapter 7.5.1.4 “The register card " Settings "".

Measurement conditions B|
Feeder and funnel parameters] Cameras (Measurement parameters)] Save images Settings lWarnings] Save task ﬁle]
Particle model 0 Shape characteristics a
1 ]2 ] 3 ] 4 ] 5 ] Based on number Based on volume l Based an area]
Size definition:
Characteristics, depending on Characteristics, Mean value over
|}{c_min ﬂ depending an all particles:
threshald
. [v xFe3 [v SPHT3 [v SPHT3 [v SPHT3
Size-class file for measurement@
[v uhla3 [v Symm3 [v Symm3 [v Symm3
|Crytsa|_sugar gkl ﬂ
[v xc3 [v i3 [v b3 [+ b3
Qithreshold). depending on classes: [v xFe_min3 [ BiL_rec3 [ BiL_rec3 [ BiL_rec3
[v xhla_min3 [ Sigma_w3 [ Sigma_3 [ Sigma_3
without -l @ ¥ xc_min3 [ bAl_rec3 [ bAl_rec3 ™ bA_rec3
without - [v xFe_max3 [ BiL3 [ BiL3 [ BiL3
[v xha_max3 [v Com3 [v Com3 [v Comd3
) [w xc_max3
SPHT fitting: 1] -
! [v PD3
Computa e | 7 e Set all Clear all
Cornbination G
QK Cancel | Undo |

63



7 Tutorial to a measurement procedure with CAMSIZER®: Create a
new task file - Edit measurement parameters

@ Particle model

The “size” of a particle projection or image can be defined in different
ways. The CAMSIZER® can measure up to 5 different particle “size
definitions”, i.e. particle models according to whom the measured shape
characteristics are classified. These parameters will be explained in more
detail in chapter 7.5.1.4.1 “Settings - Select particle model” and in chapter
8 “Characteristics”.

Please note that each particle size model results in a different distribution
(i.e. a Q3 or cumulative distribution of particle volume). Each particle size
model allows measuring a different property of the particle projection.

The data of each selected particle size model are stored in a separate raw
data file (*.rdf) with the file name (taskfile_particlemodel.rdf). The raw
data files are stored in the CAMDAT-folder of the measurement file, for
example:

e Camsizer\CAMDAT\pvc_granulate\pvc_granulate_xc_min_001.rdf.

The number at the end of the file name indicates the count of the repetition
of the measurement procedure of this task file. If the measurement is
performed for a second time, the file name will be:

e Camsizer\CAMDAT\pvc_granulate\pvc_granulate_ xc_min_002.rdf.

@ Size class file

Select the class file in which the size classes have been defined. It is
necessary for the measurement preview and for “Q (threshold), depending
on classes”. Normally, the name of the task file will be used for the
corresponding size class file sizeclass.gkl. You can also select another class
file for your measurement procedure on the measurement start window.

® class-dependent Q-(-threshold) value (optional)

Here you can select a class-dependent Q- (-threshold) value. Depending on
the selected value, the cumulative distribution or the cumulative
distribution of residue of this threshold will be shown (please see chapter
7.4.1.2.3.1.4 “"Characteristics — Q-threshold, depending on classes” for
more detailed information).

Two Q-thresholds for the shape or transparency definitions of the particles
can be selected. The thresholds of this value can be edited after the
measurement in the menu “View” of the window “Table” (please see
chapter 6.5.1.4 “The register card "Table . Set combinations for
parameters for particles that will be ignored”).
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If the size classes used for display (after the measurement) are different
from those used in the measurement, the values will be interpolated, and
can differ slightly from the real values.

@® SPHT-fitting
SPHT-fitting (optional) has been configured for the compensation of
the sphericity deviation between CCD-Basic and CCD-Zoom. These
deviations are caused by the different pixel resolutions of the two
cameras. For spherical particles, the SPHT-value is 0 and an SPHT-
fitting is not necessary.

Please note

The correct value for an SPHT-fitting of non-spherical particles can be
found by comparing the two raw data files recorded by the two
cameras. Click [Compute]. Select the raw data files recorded with
CCD-B and CCD-Z in the dialogue windows.

Please see chapter 7.6.7 “The menu " Extras — Measure for SPHT-
correction ”” for a more detailed explanation of this function.

5 Define shape characteristics for the measurement procedure.
Depending on your software settings, the measurement
characteristics depending on area, volume or number can be
selected.

Only those characteristics will be recorded in the raw data files that
are defined in this window before the measurement. Please note that
class-dependent characteristics influence the size of the raw data file;
therefore please select carefully which shape characteristics you
would like to record.

® The button “"Combination”

Set a combination of the characteristics that are detected by the
cameras. Only the particles whose characteristics correspond to the
values inserted in this table will be recorded in the raw data file.
Please see chapter 7.5.1.4.6 “Settings — The button [Combination]”
for a detailed explanation of this function.
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6.3.5 The register card “Save images” (optional)

Set the saving definitions of CCD images.

Measurement conditions Bj

Feeder and funnel parameters ] Cameras (Measurement parameters) Save images I Settings ] Warnings ] Save task file ]

[+ ccD-B v ccD-I
Image saving rate 1 :

CCD-B Cch-7

M= 10 M= 10

Minimum cove- Minimurm cove-

red area [%]= |0 red area [%]= |0

[ Sawe only, if at least 1 particle located in image
~ Save only images, if at least 1 particle
fullfills combined conditions
The names of image files will be:

far CCD - B: <data file name>_b_<image No.=.bmp

for CCD - Z: <data file name>_z_<image No.=.bmp

QK | Cancel | Undao |

On this file card, the saving of the images recorded by CCD-Basic or CCD-
Zoom can be activated. Please note that this function requires much free
hard disk space (about 735 KB per image). When the storage capacity is
exhausted, the measurement will be cancelled.

The images will be saved in a subfolder “Images” in the folder CAMDAT.
The register card will be described in more detail in chapter 7.5.1.3 “The
register card " Save images "

Defines the ratio between all images and the
N= images to be saved. If N is set to 4, then every
fourth image will be saved.

Minimum covered Define the minimum covered area (shading) of
area (%) the images that will be saved.

Mark the checkbox “Save only, if at least one particle located in the
image” to avoid the recording of empty images.

Mark the checkbox “Save only images if at least one particle fulfills
the combined conditions” and set the combination value for defining
the combined conditions by clicking on the respective button.
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6.3.6 The register card “"Warnings” (optional)

Measurement conditions

Feeder and funnel parameters] Cameras (Measurement parameters)] Save images] Settings Wamings lSave task ﬁle]

Raw data limits @
Display

[ on screen

[v in report

when

Q3pd) == [10 g
at x1= 0 mrn

Q3(x2) <= |50 %o
at x2= 30 mrn

w 03 |ez | ®

[v  Lower reference file:

|ref1.ref ﬂ
[v' Upper reference file:

|ref1.ref ﬂ
Warning:

[ an screen
[ in report

[ infile

pO

p3 po l o
[v Reference file:
| reference_1.rp3 ﬂ

Warning:
[ aon screen
[ in report

[ infile

[v “Vaming if image rate factor < |50 Yo ® Segregation | @

DK

Cancel ‘

Unda ‘

X/

Activate warnings to check the deviation of the recorded results from
certain tolerance values. The warning can be activated on screen, in report

or in the file. Please see chapter 7.5.1.5 “The register card ~ Warnings

for a more detailed explanation.

Raw data limits

Set volume-based limits for cumulative distribution. A warning

appears if Q3(x1) = Qs limit; and/or Q3(x2) £ Qs limity.

Q3 , QO or Q2-limits (cumulative distribution)
A warning will be issued if the measured Qs, Q, or Q,-values fall
below or exceed the values of a selected reference file (“"Upper

reference file / Lower reference file”). The reference file can be

selected by a click on the arrow button in the drop-down menu. The
warning also appears when the raw data file is loaded by selecting
[-FileOOpen measurement file-O in the main software menu. If the
results are exported to an EXCEL- file, the warning will be written in

the headline.

A/
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Please note

To activate this warning function, at least one reference file has to be
defined. Please see chapter 7.5.1.5 “The register card * Warnings™ "
and 7.51.6 “The register card " Save task file "” for a more detailed
explanation.

P3 / PO Or P2 (fractions)

A warning will be issued if the reference data ps , po or p; are
infringed. Select the reference file in the respective box.

Please note:

To use this function, a reference file has to be created. To create the
reference file, please click O-Options[lInput fraction limits-0 (please
see chapter 7.5.9.)

Warning if image rate factor < [ ]

A warning will be issued if the number of images recorded per second
falls below a certain percentage of the maximum possible image rate.
A typical warning threshold is 95%.

Segregation

Set a segregation warning if you would like to inspect the segregation
behaviour of certain sample material. Some materials have physical
properties that may cause a segregation or agglomeration of the
sample. This option is only used in rare cases if you need to know the
tendency for the segregation of products (for example if you have a
broad size distribution).
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6.3.7 The register card “Save task file”

After editing the measurement parameters, please open the card “Save
task file”. This register card is available in the window “"Measurement
conditions” and in the window “Parameters for display”. It is also available
in the menu bar O-FileSave task file-[I. To apply any changes set on the
other file cards, the register card “Save task file” has to be used.

Parameters for display B|
Size classes ] Yolume classes Q(\/)] Shape char. classes ] Table l Characteristics] Graph ] Graph, shape characteristics Save task file l

Task file : 0 | Mew_task.afg ﬂ el il Q
[+ Raw data (*.rdf)

Size-class file: |New_task gkl ~| [ EXCEL readable, German (*.xld)
[ EXCEL- readable, English (*.xle)

¥ Shape parameter: 1 (7)) [~ Retsch - formatted (*.ccg)

I | J Directary: |New_task ﬂ
File name: |New_task

o [ Changeable in measurement mode
Task file for comments: |New task.afy ﬂ v Fi .
- ile number: 4
Head of report: | [ Changeable in measurement mode
: Retsch Technol

Gy | Fiseh fechnelogy [ Dual saving

Uszer: |
[ Print report after measurement

Mlaterial: |

Density: glem ® Mass: g Attention

The actual settings of measurement and
Comment: | presentation parameters will be saved in the
| measurement task file.
Ok | Cancel Undo

@ Select the task file and the size class file where the previously
selected measurement parameters will be saved. These files will be
used in the measurement procedure and for the display of the data.
When a new task file has been created, the task file name and the
size class file have been already defined (please see chapter 6.2
“Create a new task file”), however the settings can be saved under
another file using this register card.

@ Shape parameter and fitting file

In the task file, not only the parameters for the measurement, but
also the parameters for the processing and display of the data will be
defined. Shape parameter and fitting file alter the display, the export
or the printing-out of the data. The shape parameter shifts the x-axis
by multiplication with a factor.

69




7

Tutorial to a measurement procedure with CAMSIZER®: Create a
new task file - Edit measurement parameters

With a fitting file, the measurement results can be adjusted to a
comparison file (reference file) Qs (x), for example a sieve result file.
Please select the respective fitting file in the drop-down-menu.

Either a shape parameter or a fitting file can be used. Please mark
the respective checkbox and select a fitting file. For the availability
of this function, the fitting file has to be created under

[(-OptionsCFitting file-0J, please see chapter 7.5.7.

Edit the labelling of the report. The input boxes “Header of the
report”, "Company”, “User”, “"Material” and “"Comment” can be edited.

If you wish to compute the specific surface Sy, or the relative density
rD, the input of the density or the mass of the sample material is
necessary, otherwise the calculation of these values will not be
possible.

Result files

Select the export files for the measurement task, the directory and
the file name of the result files. Select whether the file name and
number are changeable in the measurement mode. When “File
number” is marked, a number will be added to the measurement
result files. When “dual saving” is marked, a second directory for the
storage of the result files can be selected. To activate an automatic
print out, please check “Print report after measurement”.

Please note

After the measurement parameters have been set, it is recommended
to perform the measurement procedure before editing the display
parameters. Most of the functions of the display parameters are
available after the measurement process. All settings can be re-
edited after the measurement process and will be updated in the
measurement report.
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6.4 Measure the sample

6.4.1 Start measurement

After the task file has been saved, the measurement of the material can be
started. A measurement process is started by selecting
[(-Measure- in the menu or by a click on the respective icon: [ﬁ]’

The funnel will be moved to the zero-position if this function has been
defined, and the window “Start measurement” will be opened. In this
window, the following settings can be defined (please see also previous
chapter):

o« Task file
« Sijze class file
« Fitting file

» Storage location of the result files
» Export files: file name

» File number

e Dual saving

 Report

Please note
If a new task file is defined, the size class files and the result files will be
changed automatically. The files can however be re-edited by the user.
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Start measurement B|
. Result files
Task file : | Mew_task.afy ﬂ
Size-class file for [“ Raw data
measurerment: New_task. gkl | | T EXCEL readable, German (xid
[ EBHCEL- readable, English (*.xle
[ Fitting file glish (xle)
[ Retsch - formatted {* cog)
Directary: |N9W_t39k ﬂ
File | Mew_task

[~ Changeable in measurement mod

: [+ File number: 2

Retsch Technol
Blsen fechnelogy [ Changeable in measurement mode

[ Dual saving
Material: |
Density: glem® Mass: g | | Printreport after measurement

Head of repart:

Campany:

WELTS

Comment:
Attention!
The actual settings will be saved in the
rmeasurernent task file,

Cancel

Select the task file, the report labeling and the result files.
Click [OK] to start the measurement process.

The measurement process is started. The raw data according to the particle
models defined on the register card “Settings” in the window
“Measurement conditions” will be recorded as RDF-files in the respective
directory.

During the measurement, a graph preview window appears showing the
progress of the measurement process. In the menu bar, the measurement
procedure can be interrupted (Stop) and continued (Start / F4), or
terminated (Exit).

When the defined number of images or empty images (e.g. 1000) is
reached for each camera (defined on the register card "Cameras
(Measurement parameters)” in the register card deck "Measurement
conditions” (please see chapter 6.3.2), a dialogue window appears:

Al click [Yes] to finish and

9P save the measurement.
k__..() Terminate measurement after 1000 imagesy? Click [No] to continue
measurement until
another 1000 empty
images.
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When the measurement procedure is finished, the graph window appears in
which the first particle model defined on the register card “Settings” is
displayed. The other particle models can be selected by

[-FileORead comparison file-]0, please see chapter “"Graph”.

6.4.2 Repeating a measurement procedure

If a measurement procedure of the same task file is repeated, the file
number of the RDF-file will be updated automatically in the respective box
in the window “Start measurement” (For example “2” will appear for the
second measurement”). Please see chapter 7.3.2 “The menu " Edit" " for
further information.
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6.5 Evaluate the measurement results

After a measurement procedure has been performed, the display of the
measurement results can be edited and the results can be evaluated. The
evaluation of the measurement results comprises two different procedures:

+ The editing of the display parameters of the results. Here the
“Wizard” will guide you through the different file cards.

« The combined evaluation and analysis of the results of several files:
average, trend analysis, daily report, combination of CAMSIZER® and
sieve data. These functions are available from the menu bar.

After the measurement process, the display parameters of the measured
results can be viewed and edited before the measurement report is printed
or the file is manually exported to another program. During measurement,
the data of the selected characteristics are collected and saved internally in
RDF-format. These raw data files are saved at a very high resolution: more
than 1000 classes are saved, therefore the classes can be edited
retroactively after the measurement procedure.

After the measurement, the graph window appears where the particle size
distribution of the first particle model is displayed.

« If you wish to start immediately to edit the graph display, please
continue with chapter 7.4.2 “The menu " Results - Graph™".

« If you wish to view and edit the size classes first, please click
[-Options[Size classes-0in the main software window. The wizard
will re-open; you can navigate between the different register cards
and edit the display parameters.
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6.5.1 Define display parameters

The window “Parameters for display” comprises the following register
cards:

» Size classes

* Volume classes (optional)

» Shape characteristics classes

« Table: display of the measured values in a table
+ Characteristics: display of the desired values

* Graph: display of the measured values in a graph

« Graph/shape characteristics: graphic display of the shape
characteristics

Before a measurement is started, at least one size class file must be
available. The size class file has been created by inserting the file name
into the respective input box in the register card “Save task file”.

The volume class file and the shape characteristics file must be
available. If no volume class and shape characteristics files are available, a
dialogue window asks for the input of the respective file names.

In the window “Characteristics”, the characteristics of the grain size
distributions can be displayed that have been measured in one
measurement procedure or averaged over several measurement
procedures.

In the windows “Table”, "Graph” and "Graph/shape characteristics”,

the display of the results can be edited. Simultaneously, the display in the
report is updated.
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6.5.1.1 The register card “Size classes”

Parameters for display

" Read size classes: | J
(" Sieve series: o
(" Linear division
(" Logarithmic division e
(e Edit 6
Save Update |
QK ‘ Cancel ‘ Undo ‘

Size classes ]anume classes QY) ] Shape char. classes ] Tahle ] Characteristics ] Graph ] Graph, shape characteristics] Save task ﬁle]

Lower limit of the
lowest size class: 0.000 6

Upper limits of all classes:

0.0400 0.0530 01000 01600 02500
0.4000 06300 1.0000

LUnit: ® mm

f‘ume

X/

The size classes can be defined in the following ways:

1

Read size classes / sieve series: Select the size classes from a
previously saved file ("Read size classes”) or select a sieve series.
Usually, the class file for the current task file is displayed using the
name of the task file (sizeclassfile.gkl). If you wish to use another
size class file, please select it in the respective drop-down-menu.
Either a size class file or a sieve series can be selected.

Select the linear or logarithmic division of the classes: The
input boxes “Measurement range” and “"Number of classes” will
become active. Please insert these values for each type of class

division.

Edit: When this checkbox is marked, the upper limits of all classes of
the respective class division type and the lower limit of the lowest
size class can be edited manually in the respective edit windows.
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@  select the units for the display of the values.

Click [Update] to apply the settings. Click [Save] to save the
settings.

6.5.1.2 The register card “"Volume classes for Q3(V)"”
(optional)

The representation of the particle size distribution (x-axis) can be based on
size or on volume. The calculation of the particle volume is based on the
dimensions detected in the measurement process and the volume model of
an ellipsoid.

Please note

It is recommended to assign a suitable name to the size class files to
enable the user to easily identify the individual files of the size, volume or
shape characteristics!

In the window “Volume classes”, the classes for the volume distribution can
be defined.

The window “Volume classes” is structured similar to the window "“Size
classes” and offers the following setting options:

@ Read size classes

Read the classes for a volume representation on the x-axis from a file
that has been previously saved. Usually, the volume class file for the
current task file is displayed (sizeclassfile.gkl). If you wish to use
another size class file, please select it from the drop-down-menu. The
selection of a sieve series is not available here.

@ Linear / logarithmic division:
Activate the checkboxes for the linear and logarithmic division. In the
input boxes, set the measurement range for the division (minimum
and maximum volume).

® Edit
Select “Edit” to edit the upper limits of the classes and the lower limit
of the lowest volume class. The edit-window becomes active for each
class type.

@ unit

The unit available here is mm?.
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Click [Update] to apply the settings. Click [Save] to save the
settings.

6.5.1.3 The register card “Shape characteristics classes”

In the register card “Shape characteristic classes”, the definitions for the
shape and transparency characteristic classes can be set. The window is
structured similar to the window “Size classes”, however the options “Sieve
series” and “Units” are not available.

Read size classes
Use the class file of the current task (sizeclassfile.gkl) or select a saved
task file from the drop-down-menu.

Linear / logarithmic division:

Activate the checkboxes for the linear and logarithmic division. In the input
boxes, set the measurement range (minimum and maximum grain size) for
the division.

Edit

Select “edit” to edit the upper limits of the classes and the lower limit of
the lowest shape or transparency class. The edit-window becomes active
for each class type. In the “Q: over Parameter” representation, only values
from O ...1 are possible.

Click [Update] to apply the settings. Click [Save] to save the
settings.
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6.5.1.4 The register card “"Table”

In the register card “Table”, the units and the presentation of the

measured values in the report can be defined.

After the measurement, the display of the measurement results (raw data)

can be edited.

Parameters for display

Size clazses ] Violume classes QY ] Shape char. clazses  Table lCharacteristic& ] Graph ] Graph, shape characteristics ] Save task file ]

3

nm 1% IWlZAJA 2] @

File Edit Wiew Help
& wn
Size class  [mm] b3 [%]
oo - 0.045 n.0n4
044 - 0.04a3 0.003
0.0a3 - 0.063 0.006
0.063 - 0.07s n0.004
0.07a - 0.090 0.ot1s
0.090 - 0106 0016
0106 - 0125 no17
0124 - 0.14a0 002z
0.1a0 - n.1an 0.040
0180 - 0212 n0.094
0212 - 0.2a0 0318
0.250 - 0.300 1.345
0.300 - 0.385 421
0.355 - 0.425 14,465
0.425 - 0.a00 28.8490
0.500 - 0.600 336879
0.600 - nFn 14273
0710 - n.aa0 2,425
0.8a0 - 1.000 0140
1.000 - 1.180 n.oo7
1.180 - 1.400 0.001
1.400 - 1.700 n.000
Ok ‘ Cancel |

3 [%]

0.004
n.o0ov
0.013
0.022
0.037
0.053
0.070
0.052
0132
0.226
0.544
1.889
6.120
20585
49,4745
83154
97427
99852
959.592
95.599
100.000
100.000

Undao

SPHT3

0.824
0.827
0.849
0.813
0.822
0.801
0.7745
0.730
0.760
0.756
0.780
0.797
0.816
0.835
0.845
0.844
0.908
0.901
0.85

0.838
0.728

Svmma3

0.873
0.842
0.855
0.847
0.858
0.858
0.858
0.842
0.870
0.876
0.891
0.903
0.907
0.911
04912
0.909
0.893
0.889
0.866
0.851
0.8329

b3

0.744
0.698
0.706
0.676
0.696
0.679
0.649
0.570
0.564
0.530
0.545
0.567
0.598
0.642
0.685
0.708
0.813
0.8
0818
0.247
0.826

TR

Size classes

Characteristics for the measurement results. In the
columns the measurement data will be displayed.

Icon and menu bar
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Define the settings for the display of the measurement report in the icon
bar:

e Unit (um or mm)

e Scale in % or between 0...1

« Fractions “.I.l.l

« Cumulative distribution /_"

e« Cumulative distribution of residue ll'-;

« Frequency distribution IA‘

In the menu O-ViewOCharacteristics-0J, a table window can be opened
where the columns for the table and the text files can be defined that will
appear in the measurement report. Furthermore, reference data and the
size limits for the display can be edited. Please see chapter 7.4.1 “The
menu " Results - Table " for a detailed description of the table window.

6.5.1.5 The register card “"Characteristics”

Parameters for display E|
Size classes ] Yolume classes QW) ] Shape char. classes ] Table Characteristics lGraph ] Graph, shape characteristics ] Save task file ]
File Edit WYiew Help
-
Taskfile: Sugar.afy ,xc_min , A_dens 1.0% , 70 mm feedear
Wolume based distribution Mumber based distribution
@3 3 [mm)] Qo ¥ [mim]
0.100 0.382 0.100 0.070
0.500 0.501 0.500 0.426
0.5900 0.633 0.5900 0.a71
# [rmim) Q3 # [rim) el
1.000 1.000 1.000 1.000
2.000 1.000 2.000 1.000
4.000 1.000 4.000 1.000
SPAN3=0502 SPAND=1.175
J3=1.380 Uo=6.484
Specific surface area Sy 12666/ mm Time: 1422007, 10:33
Duration of measurement: 6 min 52 s
CCD-B = 1008940 particles (11909 images)
CCD-Z =12536 pardicles {11908 images)
Mean value SPHT3=0.891
Mean value Syrmma3 = 0.894
Meanvalue bfl3 =0.785
Meanvalue Cony3 = 0.995
Meanvalue SPHTO=0.879
Mean value Syrmmi0 = 0.896
Mean value b0 = 0.760
Meanvalue Corvd =0.994 b
Ok Cancel Unclo
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In the register card “Characteristics”, it can be checked whether all of the
characteristics are displayed as desired. These characteristics have been
set in on the register card" Settings”.

If you wish to edit these characteristics or their display, please use the
menu “View” in this window.

In the window “Characteristics”, the characteristics displayed in the report
are shown. Please make sure that all characteristics are displayed as
desired and add or remove characteristics if necessary. Please see chapter
7.4.4 “The window " Characteristics *” for a detailed description of the
window “Characteristics” and its functions.
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6.5.1.6 The window “Graph”

In the window “Graph”, the grain size distribution of one measurement
procedure or of several measurement procedures (averaged) are displayed.
The file name of the presented measurement is given in the title bar. When
averaged values are presented, this is indicated by “"Mean value” in the
headline.

M Graph - ...\New_task\New,_task004. rdf
Fle Edit ¥ew Exfras Help 2

B RG] +| <[tz im[ =] [#]17 #= wfl2 DA 9

Q3 (%]

@ Graph window showing the cumulative distribution of particle
model. Other particle models (e.g. Qmass(mesh) results from
sieving) can be selected by loading a reference file.

@ Menu bar
® 1conbar

Show a section of the graph

By clicking with the right mouse button and drawing a rectangle, a section
of the graph can be shown and enlarged (Zoom).

¢ With a click on the button, the standard display can be
E— restored.
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With a click on this button, the area can be enlarged.

Read a comparison file

To view a comparison file, please select [-FileCRead comparison file-Ll.
Select the comparison file in the respective dialogue box.

Set display parameters

Use the toolbar to set the display parameters of the graph window.

To select the units, please clickJ-ViewOUnits-. Mark the respective
checkboxes in the dialogue window. Colours, types of curves, types of bars,
grid and legend can be selected in the menu “Extras”.

The graph window and its menu functions will be explained in detail in
chapter 7.4.2 “The menu "Results - Graph"”.

6.5.1.7 The register card “"Graph, shape characteristics"

Parameters for display B|
Size classes ] Yolume classes Q(V) 1 Shape char. classes] Table I Characteristics ] Graph Gtaph, shape characteristics } Save task ﬂle]
5| B G| 4| |[tr ] #[H == 2
x*Fel [mm]

9

g

;

B

g

4

3

2

1

1] 2 4 3] g 10 12 14 % [mm)

CAPS MUM
ok Cancel Unio 0

In the shape characteristics window, the shape or transparency
characteristics are displayed. These shape characteristics can be measured
in one measurement process or can be averaged over several
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measurement processes. The file name is shown in the header of the
window. If averaged values are represented, "Mean value” appears in the
header.

Similar to the window “"Graph”, a section of the shape characteristics graph
can be shown and a comparison file can be read.

View shape characteristics
To display certain shape characteristics in the window, please click

-View[ICharacteristics-00. The window "“Settings of graph for shape
characteristics” is opened.

Settings of graph for shape characteristics g

¥ axis: x hd 1st y axis: SPHT2 hd
uMa_max2 A
Scaling: Scaling:
® lingar ® linear
" logarithmic " logarithmic (ElsmlP
[~ Fixed range:
[T 2nd y axis:
#Fe_rind
[v Presentation based on classes uhda_mind
X 3 we_rind
Size-class file - «Fe_maxd
we_spheres.gkl hd sa_max0
‘p —sF £ J we_rnaxd
Presentation st PDD |0 % EDrEeanD
[ Print in report | =
PDE =[O SPHTO
e Syrmmi
PO2 =|0 g b/

In the window, the x- and the y-axis can be configured in the drop-down
menus. The representation is automatically defined with the selection of
the x-axis: Two ways of configuration are possible:

o If“x” is selected in the drop-down menu, the representation depends
on the classes, e.g. SPHT 3 (x).

« If a shape characteristic is selected, the representation is based on
thresholds, e.g. Q3 (SPHT).

If the checkbox “representation based on classes” is marked, the class-
dependent characteristics are displayed as a step graphic. This has the
advantage that the width of the classes can be visualized and empty
classes are not shown. Otherwise, the y-values will be assigned to the
centres of the classes that will be connected by a graph.

« To print the graph for the shape characteristics in the report, please
mark the checkbox “Print in report”.
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If class-dependent characteristics are not sufficiently statistically verified,
the thresholds for PDy, PD3 and PD; can be inserted in %. The
characteristics based on humber, volume or area will only be displayed if
their proportion is larger than the inserted threshold.

Set display parameters

e To select the units, please click(-ViewOUnits-[O. Mark the respective
checkboxes in the dialogue window.

« Colours, types of curves, types of bars, grid and legend can be
selected in the menu “Extras”.

+ Set the display of the window using the toolbar.

The window will be explained in detail in chapter 7.4.3 “The window
" Graph, shape characteristics "

6.5.1.8 The register card “Save task file”

After editing these settings, please open the card “Save task file”.

This register card is also available in the window “"Measurement
conditions”, and offers the same functions for saving the display
parameters. It is also available from the menu bar [-FileOSave task file-[.

The modifications made to the display parameters should be saved using
the functions of this file card. The main functions of this window will be
summarized, for a more detailed description, please refer to chapter 6.3.6
“The register card " Save task file "”

+ Save the task file and the size class file that will be used for the
recorded data. If another file than the pre-selected file shall be used,
please select it in the respective drop-down menu.

« If desired, select the use of a shape parameter or a fitting file. For
the availability of this function, the fitting file has to be created under
[-OptionsCFitting file-0J, please see chapter 7 “The CAMSIZER®
software menu” for a more detailed description of this function.

» Select the saving options and the export files. With a checkmark in
the box “Dual Saving” and a click on the button [Select], the file
format and storage place of a second file can be selected.

+ Insert and edit the labeling of the report.
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The display parameters are saved in the selected files and will be available
next time the task file is loaded.

6.5.2 Evaluation of combined Results

6.5.2.1 Calculate average

Calculate the average of several raw data files.

Click O-ResultsCAverage-[. The window “Select files” is opened. The
maximum number of the files to be selected appears in the header of the
box. Select the respective files (mark the files by drawing a rectangle with
the left mouse button or by using the CTRL-button) and click [Open]. The
graph window opens in which the mean value is displayed.

Select files (max. 50)

=]~ meim

06
I 05

Datsiname:  ["Crystal_sugar_xc_min_DUZrd* "Crystal_sugar_sc_

Dateityp: ‘Raw datafiles (*.ro) ﬂ Abhbrechen

If you wish to display the mean value of the files that have been measured
with different measurement tasks (which have been copied into the same
folder), the task file of the first file in the list will be used. A warning
appears:

After the files have been read, the
averaged values can be displayed in
the table window, the diagram
window and the characteristics
window. The title *“Mean value” will
""""""""" oK appear in the headline of the
.............................................. indow.

Camsizer

ﬁ Warning! Different tazk files
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If the window is copied or printed, the file names will be shown at the
beginning.

Please note

The file names will be shown if the graph window is copied or printed. They
will not appear in the report window available in the icon bar of the main
software user interface. If more than 50 raw data files are selected, the
calculation of the mean values will be terminated after the reading of the
50™ file.

The results of the mean value calculation are deleted when the window is
closed if they are not saved as a measurement file. Use the menu function
-File | Save measurement file- |.

6.5.2.2 Trend analysis

In a trend analysis, the results of up to 1000 single measurements can be
evaluated that are available as raw data files in a subdirectory. These files
can be a measurement series, selected files of a directory or all files of a
directory.

Lok [ G e o Bk Please select the files in the dialogue

e e bax “Open”. Use the CTRL-button or

Bt o i draw a rectangle to select the files.

Z crystal_susar «c_min 004.df 2] Crvstal_sugar_xc_min_010.rck Click [Open]_

1 | |

File name: | Dpen I

Files of typs:  [Riaw data fles [1df] =l Cancel P

= In the dialogue box “Trend analysis”,
Taskfle 0238 please select whether all files, the
e o marked files or the files measured with
remne sl the same task file should be used.

[~ Al files

[ Selected files

» Select the time interval in which
_ the measured data have been
© et o collected for which you would like

" Time interval: t t t d I .
e e [ o create a trend analysis.

Date: 1262007 Tirme: I 1338

[~ Allfiles with same task file

» Click [OK].

Cancel | Update | Back |
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Two windows are opened:

File list:

In the left window, the numbers and names of the files included in the
trend analysis are displayed.

Graph window:

In the graph window, the development of the particle size distribution over
a defined sequence of measurements is displayed.

B Trend analysis: ., ACrystal_sugar , all files 23.1,,.. r__@ﬁl

Mo Fia pame Bl Edt Mew Exras Hep
Crpsial_sugar_x_awa OH
Crpstal_=ugar_x_swn 002

—— x[mim] 3=50)
I |

Crpslal sggar 2 ses 003 l':::-:;&:

Crpslal_sugar_x_aeqh D04
0Eg
o0&l

L&y L -

= wad B o

[ER=1]

[ER=1

nGa

[ER=K ]

« Y-axis: particle size at Q(x) = 50
« X-axis: File number

Set characteristics for the display of the trend analysis graph under
-View[ICharacteristics-[.

Define graphic display settings (colours, types of curves, grid) in the menu

“Extra”. If defined in the software settings, it is possible to display the
trend analysis automatically after the measurement is finished.

88



6 Tutorial to particle measurement with CAMSIZER®: Evaluation of the

results

6.5.2.3 Daily report

In the daily report, the results of several single measurements can be
evaluated which are available as raw data files in a subdirectory. These
files can be a measurement series, selected files of a directory or all files of

a directory.

A dialogue window opens in which the files can be selected. Please select
the files by drawing a rectangle with the left mouse button or by using the

CTRL-button. Click [Open].

The dialogue window “Daily report” is opened.

Daily report BJ

Task file: 0235
Directory: Crystal_sugar

File name: Crystal_sugar_x_area_

[~ Allfiles
[ Selected files

[ All files with same task file

@ File numbers |7 to ‘4

" Time interval:

ke
FE

—
T

Cancel | Update | Back

The data can either be entered
as a numerical range, as a time
range, all files or as a selection
of files.

Please insert the files in the
directory or insert the numbers
of the files you would like to
analyze, or the time interval.
Click [OK].

The daily report window will be opened where the measurement results of
the selected files are displayed in a table. The characteristics and the units
in this window can be changed by a click on -View O characteristics-[.
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..\Crystal_sugar\Crystal_sugar_x_area_001.rdf - Crystal_sugar_x_area_004.rdf 23.1.2007 15:12 - 23.1.2007 16:10

File Edit View Help
File Date Time  Datafile Taskfile
File 1 23.01.2007 1812 Crystal_sugar_x_area_001.rdf  Crystal_sugar.af
File 2 23.01.2007 1514 Crystal_sugar_x_area_002rdf  Crystal_sugar.afg
File 3 23.01.2007 15:48 Crystal_sugar_x_area_003.rdf  Crystal_sugarafg
File 4 23.01.2007 18:10 Crystal_sugar_x_area_004 rdf  Crystal_sugarafg
Bize tlass [mm] p3 @3 1-G13 Q2
File 1 File 2 File 3 File 4 File 1 File 2 File 3 File 4 File 1 File 2 File 3 File 4 File: 1 File 2 File 3

<0100 000002 0.00002  0.00001 000000 000002 0.00002  0.00001 000000 098998 0.89992 009383  1.00000 0.00026  0.00031 0.00009
0.100 0.823 077526 079875 079314 082517 077320 079877 07935 082517 0.22472 020123 020885 017483  0.85308 006934  0.883IN
0.823 1.546 019852 018124 019287 014547 097480 0.98001 098612 098064 0.02520 0.01989 001388 0.01936 0.99042 0.99258 099431
1.6468 2268 001943 0.01786 0.01388 001936 099423 0.99787 1.00000 1.00000 0.00577 000213 0.oooon 0.00000 0.99836 099938 1.00000
2.288 2.8m 000577 0.00213 000000 000000 1.00000  1.00000  1.00000 100000  0.00000  0.00000 000000 000000  1.00000  1.00000  1.00000
2.981 374 0.00000  0.00000  0.00000 000000 1.00000  1.00000  1.00000 100000  0.00000 0.00000 000000 000000  1.00000  1.00000  1.00000
3714 4.436 0.00000  0.00000  0.00000  0O00DO  1.00000  1.00000  1.00000 100000  0.00000  0.00000 000000 00000 1.00000  1.00000  1.00000
4,438 6.159 000000  0.00000 000000 QOO0DDO  1.00000°  1.00000  1.00000 100000 0.00000  0.00000 000000  O0000O  1.000000  1.00000  1.00000
5.159 6.882 0.00000  0.00000 000000 0O0DDO 1.00000  1.00000  1.00000  1.00000  0.00000  0.00000  0OQOOO0 000000 1.000000  1.00000 1.00000
5.882 B.ED4 0.00000  0.00000 000000 QOO0DOO 1.00000  1.00000  1.00000 100000 0.00000  0.00000  0OQOOO0  OOQOOOO 1.00000  1.00000 1.00000
B.RO4 7327 o.noono 0.00000 0.00000 000000 1.00000 1.00000 1.00000 1.00000 0.00000 0.00000 000000 0.00000 1.00000 1.00000 1.00000
7327 8.0a0 o.noonn 0.00000 0.00000 0.oooon 1.00000 1.00000 1.00000 1.00000 0.00000 0.00000 0.oooon 0.00000 1.00000 1.00000 1.00000
B.050 8773 000000 0.00000  0.00000 000000  1.00000  1.00000  1.00000 100000  0.00000  0.00000 000000 000000 1.00000  1.00000  1.00000
8773 9.495 0.00000  0.00000 000000 0O00DO  1.00000  1.00000  1.00000 100000  0.00000  0.00000 000000 00000 1.00000  1.00000  1.00000
9.485 10218 0.00000  0.00000  0.00000  0O00DO  1.00000  1.00000  1.00000 100000  0.00000  0.00000 000000 00000 1.00000  1.00000  1.00000
10.218 10,941 000000  0.00000 000000 QOO0DDO  1.00000°  1.00000  1.00000 100000 0.00000  0.00000 000000  O0000O  1.000000  1.00000  1.00000
10.841 11,664 0.00000  0.00000 000000 0O0DDOD 1.00000  1.00000  1.00000 100000 0.00000  0.00000  0OQOOO0 000000 1.000000  1.00000 1.00000
11.664 12388 0.00000  0.00000 000000 QOO0DOO 1.00000  1.00000  1.00000 100000 0.00000  0.00000  0OQOOO0  OOQOOOO 1.00000  1.00000 1.00000
12.386 13108 o.noono 0.00000 0.00000 000000 1.00000 1.00000 1.00000 1.00000 0.00000 0.00000 0.00o0on 0.00000 1.00000 1.00000 1.00000
13109 13832 0.ooonn 0.00000 0.00000 0.oooon 1.00000 1.00000 1.00000 1.00000 0.00000 0.00000 0.oooon 0.00000 1.00000 1.00000 1.00000
13.832 14555 000000 0.00000  0.00000 000000  1.00000  1.00000  1.00000 100000  0.00000  0.00000 000000 000000 1.00000  1.00000  1.00000
14.555 16.277 0.00000  0.00000 000000 0O00DO  1.00000  1.00000  1.00000 100000  0.00000  0.00000 000000 00000 1.00000  1.00000  1.00000
15.277 16.000 0.00000  0.00000  0.00000  0O00DO  1.00000  1.00000  1.00000 100000  0.00000  0.00000 000000 00000 1.00000  1.00000  1.00000
»16.000 000000  0.00000 000000 QOO0DDO  1.00000°  1.00000  1.00000 100000 0.00000  0.00000 000000 000000 1.000000  1.00000  1.00000
< | >

If the daily report contains more than 20 columns, a warning will be issued.

1

| Warning: Mare than 20 columns in the table,

Cantinue?

6.5.2.4 Combination of sieve and CAMSIZER® analysis

Using this menu function, the results of the CAMSIZER®-measurement can
be combined with a sieve analysis. It is suitable for carrying out
representative measurements of samples with a wide size distribution in an
acceptable time.

The window “Combination of sieve analysis and CAMSIZER®-measurement”
is opened.
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Sigve data:

(s mm

[[es |

" pm

0.4
i %

Cancel

In the window “Combination of sieve analysis and CAMSIZER®-

measurement”:

Click the button [Select] to select the sieve data. A dialogue window

opens in which the sieve data files stored in the directory CAMSYS

are presented.

Lock s [ ) CAMEYS =] « @ o - o Select the reference data file.

Iiiéiii Click [Open]. The values of the
sieve file are presented in the
window.

File name: | Open |

Files of type: [ Reference file *.ref] =l Cancel |A
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results

Sieve data: Sugar ref

x1 [mm] «2 [mm] 3 [%]

0250 0355 27

0333 0500 a9
0.500 0630 430
0830 070 2.4
0710 0500 03
0.500 1.000 nz

camsizer raw data file

{(+ mm L T
" pm " %

Cancel

open x|

Look jn: I ') Crystal_sugar

x| & Bk Er

images

Crystal_sugar_x_area_012.rdf
Crystal_sugar_xc_min_001 .rdf
Crystal_sugar_xc_min_002 . rdf
Crystal_sugar_cc_min_003 . rdf

Crvstal_sugar wC_rin_004 rdf

L«

Crystal_sugar *C_min_005,rdf Crysta

Crystal_sugar _xc_min_00&.rdf Crysta
Crystal_sugar we_min_007 . rdf

Crystal_sugar_xc_min_00g,rdf
Crystal_sugar xC_min_009. rdf

Crvstal_sugar we_rmin_010.rdf

File: name:

Files of lype: | Rawe data files [*.rdf]

Combination of sieve analysis and Camsizer measurement

Select

Sieve data ref2.ref

® [rm] %2 [ p3

L0400 0.530 0.0011
0.630 1.000 0.0344

1.000 1.600 0.2453
1.600 2.500 0.4805
2500 4.000 0.2386

[w Camsizer data

Select ® mm ® 0.1
%

carnsizer raw cata file

" pm

Cancel

Select the display of the units
in the lower right area of the
window. Activate the
checkbox “Camsizer data”
and click the button [Select].
A window opens in which the
result files stored in the
CAMDAT-directory are
displayed.

Select the CAMSIZER® raw
data file. Click [Open].

The CAMSIZER® raw data file
is shown in the window
“CAMSIZER® raw data file”.

Click [OK]. The window
“Graph - Combination” opens
in which the combined sieve
and CAMSIZER®-results are
presented
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M Graph - Combination ...\Sugar_BZ_05%\combination.rdf
File Edit WYiew Extras Help

L
Log

k=1

ot R | [0
L3 %) T e

L RTI T I S S .
- B e B bk

2] SR R O S NS 1 /% N S

combination.rdf
H H | H H H H f sugar_BZ_05%_xc_min_001.rdf
L B SRS /At St e e el -

I S N A P
FTIE S ..

e B R B e R

1] 0.2 0.4 0.6 0.8 1.0 ®e_min [mm]

LM

The menu and the icon bar in the window “Graph — Combination” offer the
same options like in the graph window. Please refer to chapter 7.4.2 “The
menu " Results - Graph "” for a more detailed description.

Please note
In the legend, the result file of the combined files will be presented as
“Combination”.

Please note

To visually compare the original CAMSIZER® results and the combined
results, open the original CAMSIZER® measurement as a comparison file. A
click with the right mouse button on the original CAMSIZER® result file
name in the legend will remove the graph of the non-combined results.
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7 The CAMSIZER® software: The menu “File”

7 THE CAMSIZER® SOFTWARE MENU

The following chapters of the manual provide a reference book with a
detailed description of the functions of each menu item. The chapters are
arranged according to the menu structure of the software.

Some of the menu functions, especially those that are essential for carrying
out a measurement task, have already been referred to in chapter 6. In
this chapter, each menu item will be described in more detail.

The available menu items can vary according to the selected mode. Please

refer to chapter 4.1.2 “"Menu functions available in different software
modes” for a more detailed description.

7.1 The menu "“File”

The menu “File” contains the following items:

 New task file

e Load task file

e Open measurement file
« Read image

» Save task file

+ Save measurement file
* Export

e Print report

e Print preview

* Print setup

» Screen font

« Printer font like screen font
e Printer font

o Exit
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7 The CAMSIZER® software: The menu “File”

7.1.1 The menu “File - New task file” D

Create a new task file. The window “New task file” is opened. This option is
useful for example if a new material is measured. Please refer also to
chapter 6 for the definition of a task file and the carrying-out of a
measurement task.

7.1.1.1 The window “"New task file”

@ Insert the name for the new task

Fill'in the table and press OK
file (e.g. "New_task”).
. Task file Mew_task :h
® Insert the approximate
maximum size of the particles in Meximum size of paricles ’
the sample). Width of feeder [mm]: 40 2
. . [ with guidance sheet 0
@ Insert the width of the feeder in o Funmel o
v pasition 0 e
mm.
[ Wacuum
. ®
® Mark the use of the guidance
sheet (if used). ©®
["] H

® Activate the funnel movement to
zero position.

® Activate use of the airflow, Cancel

Task file

Define the file name for the task file (e.g. "New_task”). The task file will be
saved under this name in the directory CAMSYS.

Maximum particle size
Insert the approximate maximum particle size of the sample.

Width of the feeder

Insert the width of the feeder. Several feeders are available (75mm,
70mm, 60mm, 40mm, 18mm, 15mm).
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7 The CAMSIZER® software: The menu “File”

Guidance sheet (Guide plate)

If a guidance plate is used during the measurement, please mark this
checkbox. Make sure that the opening of the guide sheet is large enough
for the largest particles in the sample to pass, in order to prevent a
blocking of the opening during the measurement.

Funnel to position 0

If the funnel is to be moved into the “zero position” before the start of the
measurement, please check this box. The zero position is useful if small
particles are measured, if a better dispersion is to be achieved or if the
filling of the sample into the funnel is to be facilitated. The funnel height
will be adjusted automatically with respect to the maximum particle size
during the actual measurement.

Please note
This feature is only available when the option “AutoHeight” was ordered.

Vacuum

If the sample contains a high proportion of fines, please mark the checkbox
"Vacuum” to activate the airflow. Please make sure to turn on the
pressured air supply.

7.1.1.2 Create a task file

Fill in the information described above and press [OK].

The line “Put sample into the funnel” will become active. Put the sample
into the funnel and press [OK].

The slide bar becomes active. Move the slide bar until the first particles fall
into the shaft. The value displayed here has no influence on the
measurement file. As soon as the first particles fall into the shaft, press
[OK].

Now a test measurement starts, and the following files are used or created:
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7 The CAMSIZER® software: The menu “File”

Taskfile: Camsizer\CAMSYS\New_ task.afg
Size class file: | Camsizer\CAMSYS\New_task.gkl

Raw data Camsizer\CAMDAT\New_ task
directory:

After a following “real” measurement, the raw data file will
be created and saved in this CAMDAT-directory:
Camsizer\CAMDAT\New_task\New _task.rdf.

When the test measurement is completed, the task file can be edited with
a click on [Edit], please see chapter 6.3 “Edit measuring parameters” for
further information about editing the task file.

" |
7.1.2 The menu “File - Load task file" g

Load a saved task file to be edited, modified and/or used for a
measurement task.

Load task file BJ

Task file name: |Crysta|_sugar. afy ﬂ

sugar. afy
Crytsal_sugar. afy

Edit mess. afy
Mew _task. afy

MNew_task2.afy

pvec_granulate. afg
pve_granulate_edit. afy
rer erharas ofm

To load a task file:

Click [OK] to load the task file. The file name appears in the headline of the
main software window. The task file can now be used for a measurement
task or can be edited or modified.

To edit a task file:

Click [Edit] in the dialogue window “Load task file” to edit or modify the
task file. The window “Measurement conditions” will be opened, and the
“wizard” will guide the user through each step of the editing process.
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7 The CAMSIZER® software: The menu “File”

7.1.3 The menu “File - Open measurement file"

leiH == iz NIAf 2]

open RIX

Suchenin: | 0 pve_spheres ~] ok E@Ev

[Zpve_spheresoo Lrdf
[Bpve_sphereso02.rdf
[Elpve_spheres_x_len_001.rdf
pve_spheres_xc_min_00Lrdf
[Elpve_spheres_xFemax_001L.rdf
[Zlpve_spheres_xMamin_001.rdf

Dateiname:

be_spherssi0Zd
Dateityp [Frew et fles (<rofy ~| Apbrechen

Open a saved measurement file. A dialogue window opens in which the
measurement file can be selected. Select the measurement file and click
[Open]. The graph window is opened in which the measurement file is
displayed.

7.1.4 The menu “File - Read image"

View a saved image. The images can be saved by checking the boxes on
the register card “Save images” in the window “Measurement conditions”
before the start of the measurement. Please open the window
“Measurement conditions” / “Save images”

(C-OptionsOMeasurement parameters-[) and activate the saving of the
images.

When selecting the menu function “Read image”, a window opens
displaying the folders and directories of the images saved in previously
performed measurement tasks.

g spheremch B OO0 B
M B e Pala HEp

iR (B alis o @l wiwl 510 = =) - fale

Quctanty | Lrmeges =] e 4 -

e S0 b 0L b O prec ipinerea0s b OCsinerpe Sfliess_spihenesd
= pro=_ g mereeud0 b D000 bripr 5] jred g wred08_ B 0010 Exep e _tpberandt
4 ez _sphereaitS b (00 LErep - Sloess phenasi .

S g S0, [ o0 08 el ol wresios b 00 2alp D spnessn

=% pre_mirwen b IO b 5 pres opbered 00BN Heren SSpeoc pbenandt B = =
DTS D00 benp 8 prec_spherssiE b s lep Soeac_sphenari —" . A ¥
o e 0o b DO b M el il eiredi0ss b BG5S B T P dphennl '

e o5, b 0008 b (3 prec spheresol b 0016 Bmp Mlove sphenen - | -
¥ ¥

LDoovn lewe ssmizalds n I:l,'l:li:l.n‘-:u | ]

Cestgdyg [T ] -:-l dbbincten | - . - 2
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7 The CAMSIZER® software: The menu “File”

Select the directory of the measurement task. A folder “images” will be
available if the images have been stored in this directory. Select the image
in the directory. Click [Open]. The image is displayed.

7.1.5

The menu “File - Save task file"

This register card is available in the window “Measurement conditions” and
in the window “Parameters for display”. It is also available by selecting -

FileOSave task file-Ofrom the menu bar.

The task file should be saved after the measurement parameters have

been defined or edited.

Parameters for display

Size classes ] Yolume classes QM] Shape char. classes ] Table ] Characteristics] Graph ] Graph, shape characteristics Save task file l
Task file @  [new taskafy =] | [ Resultfiles L
[+ Raw data (".rdf)
Size-class file: |New_task-gkl j [~ EXCEL readable, German (%.xld)
[ EXCEL- readable, English [*.xle)
] Sliepe perEmar 1 () [~ Retsch - formatted (*.ccg)
[ | J Directary: |New_task ﬂ
File name: |New_task
0 [ Changeable in measurement mode
Task file for comments: |New task.afy ﬂ v Fi )
- ile number: 4
Head of report: | [ Changeable in measurement mode
: Retsch Technal
Campany: | Blsth Technology [ Dual saving
User: |
[ Print report after measurement
Material: |
Density: giem ® Mass: g Attention!
The actual settings of measurement and
Camment: | presentation parameters will be saved in the
| measurement task file.
oK ‘ Cancel ‘ Undo ‘

X/

The following parameters can be set in “Save task file”:

1

Select a size class file for the measurement preview and a
task file or type in a new name for this task file.

These files will be used in the measurement procedure and for the display.
Using the option “"New task file”, the task file hame and the size-class file
are pre-selected; they have been defined when the task file was created,

but they can be changed here.
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If you wish to save the edited and modified acquisition parameters under a
different file name, select the suitable file in the drop-down-menu or type
in @ new task file name.

@ Shape parameter and fitting file

The task file does not only define the parameters for the measurement, but
also the parameters for the processing and display of the data. Therefore
several display parameters are also saved in the task file. Shape parameter
and fitting file alter the display, export or print out of the data. The shape
parameter shifts the x-axis values by easy multiplication with a factor
(dilation).

With a fitting file, the display of the measurement results can be adjusted
to a comparison file (reference file) Qs (x), for example a sieve result file.
Please select the respective fitting file in the drop-down-menu.

Either a shape parameter or a fitting file can be used. Please mark the
respective checkbox and select a fitting file. For the availability of this
function, the fitting file has to be created under

[-OptionsCCreate fitting file-0J, please see chapter 7.5.7.

® Result files

Select export files for the measurement task, and select the options for
saving the files

Raw data (*.rdf)
Export files EXCEL-readable, German (*.xld)
(results files)  EXCEL-readable, English (*.xle)
Retsch formatted (*.ccq)

Input box Insert the name of the directory in which the data will
“Directory”: be saved.

Input box Insert the name of the file into the text box. The file
“File name”: will be saved under this name.

Changeable in  When this checkbox is marked, the filename can be
measurement modified in the measurement mode when the
mode: measurement is started.

File number When this checkbox is marked, a 3 digits number will
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7 The CAMSIZER® software: The menu “File”

be added to the name of the measurement result file if
the measurement is repeated with the same task file.

After the first measurement, the files saved in the
directory will have the name:

\CAMDAT\New_task\ New_task 004.rdf
\CAMDAT\ New_task\ New_task_ 004.xle

In the following measurements, the number will be
counted up:

\CAMDAT\ New_task\ New_task_ 005.rdf
\CAMDAT\ New_task\ New_task_005.xle

If “File number” is not marked, the result files will be
overwritten if the measurement task is repeated and
the upcoming message “File “...” already exists.
Overwrite?” is answered with “Yes” or you type in a
new name for the result file to be saved.

Checkbox file  When the checkbox is not marked, the file number
number cannot be changed in the measurement mode. When
“Changeable in the file is repeated with the same measurement task /
measurement file number, the measurement file is overwritten.
mode”

Dual saving:

Save the measurement result files additionally in a second directory.
Mark the checkbox and click [Select]. The window “Write results in a
second directory” is opened.
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write results in @ second | 2l
Selert files: Savein | ) DAMSYS x|« B ek E-
X Crystal_sugar.afg Globuli_EZ.afg Mew_task.afg
W Rav data (*rdf) Crystal_sugar.gk] @ kalib New_task.gk]
[~ EXCEL - readable, German (*.xld) Crytsal_sugar.afg messD.aFg p_shapeltl.gkl
Crytsal_sugar.gk] messD.ng p_shape2tl.gk|
[~ EXCEL - readable, English (*.xle) Fittl Fit New_task2.afg pv-:_granulate.afg
[~ Retsch - formatted (*.cog) Fitt_B.Fit New_task2.gk] pvu:_granulate.gk]
< | o
[¥ File numker: 13
|
Cancel |
v
O | Cancel |
Select the file format Select the second directory in which

for saving the files in the files will be saved additionally.

this directory.
Click [Select directory].

Please note

The register card “Save task file” and the window "“Start measurement”
(please see chapter 7.3 “The menu “Measure ") look identical. However
there is a difference:

In the window "“Start measurement”, you can select a task file and
carry out a measurement with this task file. In the register card
“Save task file”, the changes made to the edited task file on the
register cards can be saved, and the existing task file will be
overwritten.

o Edit the labelling of the report

Define the content of the comments for the report printout. The input
boxes “Head of report”, "Company”, “User”, “"Material” and "Comment” can
be edited.

If you wish to compute the specific surface Sy, or the relative density rD,
the input of the density or the mass of the sample material is necessary,
otherwise the calculation of these values will not be possible.

Please note: After the measurement parameters have been set, it is
recommended to perform the measurement procedure before editing the
display parameters. Most of the functions of the display parameters are
available after the measurement process. All functions (Sn and rD) can be
re-edited after the measurement process and will be updated in the
measurement report.
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7 The CAMSIZER® software: The menu “File”

7.1.6 The menu “File - Save measurement file"

Saveas zixj| Save the
Savein: | ) CAMDAT | « Bk E- measurement data as
|\_ECrystal_sugar! (D pve_granulate_edit a raw data file in RDF-
| ) Globuli_BZ |[pvc_spheres fo rm at A W| n d ow
|)mess0 |2 5ugar - . .
| Mews_task | Zucker glslilie:s%ﬁngges OpenS n Wh |Ch the
) Mew_taskz Files: pve_spheresonl . rdf, pvec_sphere d | recto ry a nd flle

|)pve_granulate

name can be selected
under which the file

File name: | save_ | can be saved.
Save as lype: IHaw data files [*.rdf] j Cancel |/
7

7.1.7 The menu “File - Export™

saveas 2 x| The measurement data will be
Save i [ ) Cystal_sugar -] « Bk E- saved. The format can be
[ Simages selected in the dialogue
window:
« EXCEL readable German
(*.xId)
 EXCEL readable English
(AP 1 st suigar_c_min 002 Save I (*.Xle)
Save as ype: | EXCELreadable, Geman [*d) =] Cancel | e RETSCH formatted
- (*.ccg)

* NSP-file (*.nsp)
« ASPECT RATIO-file
(*.sig)

Excel-Files

The XLD and XLE- files are structured similar, however the dots in the XLE-
files have been replaced by commas in the XLD-files.

The columns and the units are selected in the window “Table”, all
characteristics that are selected here appear as columns in the export file.

The first two columns are the lower and the upper limits of the
measurement classes. The values Qs3(x), 1-Qs(x), Qo(x) and 1-Qo(x) refer
to the upper limit of the class. The values gs(x) and qo(x) refer to the
middle of the respective class. The measurement classes are amended
automatically if particles are detected whose sizes are outside of these
classes.
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7 The CAMSIZER® software: The menu “File”

The RETSCH formatted file

The RETSCH formatted file has two columns. The first column is the
particle size in mm, the second column is the Qz(x)-value in the area from
0 ..1 (notin %). The numbers are displayed using commas.

The NSP-file

The NSP-file consists of two columns. In the first column, the sphericity
SPHT appears, in the second column, the numerical proportion Qo,(SPHT) of
the particles whose sphericity < the value of the first column.

The SIG-file

The SIG-file consists of two columns. The first column is the ratio (b/l) rec
and the second column is the numerical proportion Q.((b/l) rec) of the
particles whose relation < the value of the first column.

7.1.8 The menu “File - Print report”

erine 2l x|

— Printer

Mame: hp color Lazer et 4600 Properties... |

Statuz R eady
Type: HF Colar Lazer)et 4600 PCL o
Where:  hpoolorLaser]etdB00

Comment; [ Frint ta file
— Print range Copies
Lo | Mumnber af copies: |1 3:
" Pages  from: |1 to: |5
= Tl e
£ Selection z 3
(] I Cancel

The measured data are printed in the report.
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7 The CAMSIZER® software: The menu “File”

7.1.9 The menu “File - Print preview"

Display print preview of the report. The measurement report consists of 5
parts:

CAMBIZER" eEtsch’

TECHNOLOGY B
kD05

Reratme D141 UB KTe AHEYTIE NG aMs 8 FCAMDATUNG W T KN W
Task M Diknwe wle AHeydrE VG ams e rCAMS'YS e w_task aty
Page: 2
]
e et 1:1 21 40w Teeder
o0

253
0 1138

r tmm Q3ap
1000 832
20m a3

Soamse nams
e oaE
oo 1pm
7 .
/ A
2 nms
(==l Tl eop
b b
fr
e s "

samn- 120
ua- 5061
su- 821 /nm

Header: information about the measurement conditions, file
name, company etc

Table: corresponds to the table window

Graph (Size): the diagram is displayed as defined in the
window “Graph”.

Characteristics: corresponds to the characteristics in the
respective window, however the order is changed.

Shape characteristics graph: corresponds to the respective
window.

Please note

The display of the “table”, “characteristics”, “"graph” and “graph, shape
characteristics” in the print preview has to be activated in the respective
windows: Select in the menus [O-ViewOCharacteristics-00 and activate the
checkbox “Print in report” in the respective dialogue window. The same is
valid for the print out.
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7 The CAMSIZER® software: The menu “File”

7.1.10 The menu “File - Print setup”

Configure the printer before the report is printed.

7.1.11 The menu “File - Screen font”

Set the screen font. A window
opens where the settings for the
screen font can be defined. Click
[OK] to apply the settings.

lﬁ IHeguIar
tequla

Avial Black

) Aiial Marrow B

B Avial Uricods M5 Bald Italic:

H Barcode Uriversal
Batang

() Book Antiqua LI

— Sample

| AaBbYyiz

Script:

IWestern j

7.1.12 The menu “File - Printer font like screen font”

Set the screen font. A checkmark before the menu bar indicates that this
function has been activated. Please click again to reset this function.

7.1.13 The menu “File - Printer font”

Set printer font. A window opens in which the settings can be defined.

7.1.14 The menu “File — Exit”

Exit program
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7 The CAMSIZER® software: The menu “Edit”

7.2 The menu “"Edit"

The menu “Edit” contains one menu item:

+  Copy Qs3(x)

The menu “Edit” contains the menu item “Copy Q3(x)”. In the menu “Edit”,
the values of x and Qz(x) are copied to the clipboard. The particle size x is
given in mm and Qs(x) is given in the range between 0 and 1 (not in %).

Example:

X [mm] Q3
0,000 0,0000
0,355 0,0033
0,425 0,0136
0,500 0,0334
0,600 0,0908
0,710 0,1880
0,850 0,3642
1,000 0,5689
1,180 0,7336
1,400 0,8414
1,700 0,9099
2,000 0,9575
2,360 0,9881
2,800 0,9992

3,350 1,0000
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7 The CAMSIZER® software: The menu “Measure”

7.3

The menu “"Measure"

&

7.3.1 Start sample measurement

The menu “Measure” contains one menu item:

+ Measure

If you are working in the measurement mode, please refer to chapter
7.6.16.2 “Password protection — measurement mode” for a description of

this window.

When the menu item “Measure” is clicked, the window “Start
measurement” is opened. When working in the parameter mode, the
following settings can be defined on this window:

Start measurement

Taszk file ;

measurement:

Size-class file for

o | v _granulate_sdt afg

|pvu:_u:1ranulate_ed'rt.gkl

File natme:

LA @ fL] L

IFitt_3.i

[ with x50 adjustment

Result fies

[+ Rawv data

[ EXCEL- readahle, German (* xld)
| EXCEL- readakle, English (*.xle)
| Retach - formatted (* cog)

X
()

Head of repart:
COmpany:
Li=zer:

haterial:
Density:

Camment:

Directary: |pvc:_qranula18_ed'rt

File name: |pvc:_c1ranulaie_ed'rt

[ Changeablz in measurement mode

| Retzch Technaology

|
|
olcm ® Mass: r]

[v File number:

=5

[ Changeaklz in measurement mocde

[

[ Print report after measurement

[~ Dual saving

Cancel

Attention!
The actual settings will be saved inthe
measurement tazk file.
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7 The CAMSIZER® software: The menu “Measure”

o Insert the name of the task file and select the size class file for the
preview and the measurement.

@  Select a fitting file if necessary. A fitting file has to be created in
advance (please see chapter 7.5.7 “The menu " Options - Create
fitting file "”). The available fitting files are displayed when the arrow
button is clicked.

Checkbox “with x50-adjustment”: If Q3-fitting is used and when this
checkbox is marked, Q3-fitting file, which had been defined for a
certain size range can be used for a sample with another size range
that has the same size distribution.

@ Define the header and the comments for the measurement report:
The following comments can be inserted: headline, company, user,
material, density, mass and comment.

@ Define the export files for the measurement results.

@ Set the directory and define a file name for the automatic saving of
the measurement results. If the checkbox “"Changeable in
measurement mode” is activated, the file name can be changed by
the user who operates the CAMSIZER® in the measurement mode.

® File number: When this checkbox is marked, a 3-digit number will be
added to the measurement result file if the measurement is repeated
with the same measurement task. After the first measurement, the
file saved in the directory will have the name:

« \CAMDAT\pvc_granulate_edit\ pvc_granulate_edit 004.rdf

When the measurement is repeated using the same task file and raw
data file name, the number will be counted up:

« \CAMDAT\ pvc_granulate_edit \ pvc_granulate_edit 005.rdf

If the checkbox is not activated and the measurement is repeated
using the same task file, the previous file with the same name will be
overwritten.
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7 The CAMSIZER® software: The menu “Measure”

I Measure = | ueve prandlateipws granulate0ny rdf El@lgl
Ezt Stop

a1 i

0.9 :
o -
07-
(6 7
0.5-

| /
B2 i

i/

0 0.5 1.0 1.5 2.0 ¢ i)
19 ek (R0 %) CCOR 275 mpes CEO-T TS rapds =0 T0E e
LR LEL =10 ] A6 panEias e =0 285 mm
ur=31 fd= 0590 % E=0223% A0 T35 mim

During the measurement, a graph window appears where the
measurement results are recorded and displayed as a preview. In the
menu bar, the measurement procedure can be interrupted (Stop) and
continued (Start), or quit (Exit).

It is suggested to use the option “"Stop measurement after empty images
[~150]”. When the number of images (e.g. 1000) or the number of empty
images (e.g. 150) is reached for each camera (defined on the register card
“Cameras (Measurement parameters)” in the window “"Measurement
conditions”, please see chapter 6.2), a dialogue window appears:

x

\3) Terminate measurement after 1000 imagesy?

Yes

Click [Yes] to terminate the measurement. Click [No] to continue the
measurement and record another 1000 images.
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7 The CAMSIZER® software: The menu “Measure”

When the measurement procedure is terminated, the graph window
appears in which the first particle model is displayed.

The other particle models can be selected by [-FileORead comparison file-],
please see chapter “Graph”.

Please note

The register card “"Save task file” and the dialogue box “Start
measurement” look identical. However there is a difference:

In the window “Start measurement”, you can select a task file and carry
out a measurement with this task file. In the window “Save task file”, the
changes made to the edited task file on the register cards can be saved,
and the existing task file will be overwritten.

7.3.2 Repeating a measurement procedure

If a measurement procedure is repeated using the same task file, the file
number of the RDF-file will be updated automatically in the box “File
number” in the window “Start measurement” (For example “002"” will
appear for the second measurement process) if the checkbox “File number
is marked.

14

If you would like to overwrite a preceding measurement file, please insert
the respective file number and click [OK].

The measurement will be started. After the termination of the
measurement procedure, the system asks for confirming the overwriting of
each RDF- or ASCII-file (e.g. *.xld, *.xle, etc).

Click [Yes] if you want to overwrite the file. Click [No] if you would like to
select a new file name.
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7 The CAMSIZER® software: The menu “Measure”

saveas 21|
Save jn: | L pve_spheres =~ « & eF E2-
images: prc_spheres00s, rdf prvec_sph
pve_spheres001.rdf pve_spheres007 . rdf pve_spl
pve_spheres00z2.rdf pvc_spheres00s.rdf pvc_spl
pvi_spheres003,rdf pvi_spheres009,rdf
pvi_spheres004,rdf pve_spheres010.rdf
pve_spheres005.rdf pve_spheres_x_len_001 . rdf
L | ol
File name: | Save I
Save as lype: IHaw data files [*.rdf) j Cancel |/
£

Please enter the file name in the respective window. The files will be saved
using this name.
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7 The CAMSIZER® software: The menu “Results”

7.4 The menu “"Results™

The menu “Results” contains the following functions for the display and the
evaluation of the measurement results:

Edit the display of the measurement results:

e Table

 Graph

+ Graph, shape characteristics
e Characteristics

Evaluation of combined results and display of statistical results and trends:

e Calculate average

e Trend analysis

« Daily report

« Combine sieve and CAMSIZER® results

= Cptions  Exfras  Help
Fo

F&

Graph, shape characteristics.”

Characteristics... \
Calculate average...

Trend analysis...

Cally report.,..
Combine sieve and camsizer results. ..

(=
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7 The CAMSIZER® software: The menu “Results - Table”

7.4.1 The menu "“"Results - Table “

Ml Table - ...\pvc_spheres\pvc_spheres005. rdf
Fle Edt View Help

5|8 onfom [1 2| LINIA| B]g

Size class [mm] ¥Fed [mm] #Ma3 [mm] xed mm]

o.ooo - 0.355 0.00330 0.342 0.329 0334 0.3m 0291
0.355 - 0435 001028 0.436 0437 0.430 0.398 0.395
0.425 - 0.500 0.01934 0.499 0,492 0.4495 0.465 0.459
0.500 - 0.600 0.05735 0.5490 0.584 0.588 0.561 08587
0600 - ay10 0.09720 0684 0684 0684 0669 0671
ay10 - 0.850 017624 0.8049 0.808 0808 0792 0.792
0.8a0 - 1.000 0.20465 0.947 0.942 0.944 0927 0921
1.000 - 1.180 016473 1118 1.107 1112 1.086 1.0749
1.180 - 1.400 0107az 1.327 1.310 1.318 1.285 1.274
1.400 - 1.700 0.06853 1.4649 1.560 1.565 1.544 1.543
1.700 - 2.000 0.047458 1.914 1.878 1.899 1.852 1.842
2.000 - 2,360 0.03061 2277 2,209 2,249 21758 2156
2.360 - 2.800 o.o11o7 2518 2.448 2,482 2417 2401
2800 - 3350 0.oo07g 3037 2891 2985 2833 2.8048

@ 9 Pl

LI

@ Size class limits: The first two columns always show the size
class limits.

@ Displays the values of the characteristics. The display of the
results in the table is limited to 6 columns (8 columns in total).

@® Icon bar

In the window “Table”, the grain size distributions and shape
characteristics measured with the CAMSIZER® are displayed. These data
can be collected in one measurement procedure or can be averaged from
several measurements. The availability of a raw data file is necessary.

The file name of the measurement results appears in the title bar. If an
averaged measurement is shown, the label "Mean value” appears in the
header. The table window is limited to 8 columns. If more columns have
been configured, the columns on the right side will be omitted in the
display.

Please note
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7 The CAMSIZER® software: The menu “Results - Table”

If the table window is copied to ASCII or if the measurement data are
exported to EXCEL, all collected measurement data will be displayed. The
number of columns is not limited here.

The values of the size distribution in the table window can be displayed as
p(x1,x2), Q(x), 1-Q(x) or gq(x)-distribution, which can be selected using the
respective buttons in the icon bar.

e The values of Q3(x), 1-Q3(x), Qo(x), 1-Qo(x) refer to the upper class
limit.

« The values of g3(x) and qo(x) refer to the upper limit of the class. All
other values refer to the class range. The measurement classes will
be amended if particles are outside of the defined range.

If a sieve series (fractions) has been defined, the table range is limited
upwards or downwards by the corresponding x-value. The sieve series can
be selected and edited on the register card “Size classes” in the window
“Parameters for display”.

7.4.1.1 The icon bar in the window “Table”

lT!'_{ Copy the table displayed on the screen to the clipboard.
|§‘ Print the table.
Am Select the display of the size in um.
mm Select the display of the size in mm.
s Display of the proportions of the particle size distributions
1 on a 0...1-scale.

Display of the proportions of the particle size distributions
in %.

Display of the particle size distribution as a bar diagram
(histogram) p(x).

Display of the particle size distribution as a cumulated
distribution Q(x).

K E| [
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7 The CAMSIZER® software: The menu “Results - Table”

]l\ Display of the particle size distribution as a cumulative
distribution of residue 1- Q(x).

]ﬁ Display of the particle size distribution as a frequency
— distribution q(x).

7.4.1.2 The menu bar in the window “Table”

7.4.1.2.1 The menu “File” in the window “Table”

The menu “File” contains the following menu items:
e Print
+ Exit

7.4.1.2.1.1 The menu “File — Print"

Print the table window. The print window opens where the printer
settings can be chosen.

7.4.1.2.1.2 The menu “File - Exit”

Exit the table window.

7.4.1.2.2 The menu “Edit” in the window “Table”

The menu “Copy” contains the following menu items:

 Copy
e Copy (Text)

7.4.1.2.2.1 The menu “Edit - Copy”

The table as displayed on the screen is copied to the clipboard
(graphic). The name of the raw data file or the names of the several
raw data files included in the average are displayed in the header.
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7 The CAMSIZER® software: The menu “Results - Table”

7.4.1.2.2.2 The menu “Edit - Copy (Text)”

The table configured in the menu -ViewOCharacteristics-[ is copied in
ASCII-format to the clipboard. The name of the raw data file or the file
names of the averaged raw data files are displayed at the top of the table.
The tabulator separates the individual elements. Numerical values are
written using commas. This copy can easily be exported to MS-Excel or
MS-Word.

7.4.1.2.3 The menu “View” in the window “Table”

The menu “View"” contains the following menu items:

e Characteristics
* Fraction limits
» Size limits for display

* Units
e Show Q(x)
 Show Q(V)

7.4.1.2.3.1 Menu “View - Characteristics”

Select the table columns in the table window. The distribution
characteristics calculated by volume can also be adjusted by using the
buttons:

[T VAR NN
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7 The CAMSIZER® software: The menu “Results - Table”

Columns for table and text files §|
> o 2 Based an number Based on volume lBased on area] Ugn(tzlrzgggf)l depending
[ 63 o2 o Shape characteristics: @ 6
[~ 1-03 [ 1-02 -
o3 o [v xFe3 [v SPHT3
[w xhda3 [v Symm3
[ pO [ p2_Sv [v xc3 [v b3
[~ o [v xFe_min3 [
[~ 1-Q0 v xMa_min3 |— M
[~ qo [v xc_min3 [
[v xFe_max3 ]
v mm [v xbta_max3 [v Coma3
[ AETM Mesh [v xc_max3
[ Tyler Mesh [v PD3 Set all
e Clear all
Size-class file:
|pvc_spheres.gk| ﬂ
[ LBandlkh [ Reverse [ Mo automatic limi

p [ Caolared [v Print in report
|

Cancel ‘ Remove

Only those shape characteristics can be displayed in the table, which have
been measured and saved in a raw data file before. Before starting the
measurement, it is necessary to set the shape characteristics on the
register card “Settings” in the window “"Measurement conditions”
(OOptionsOMeasurement parameters-0).

@ 7.4.1.2.3.1.1 Characteristics - Distribution and size class file

Select the type of distribution for the values of the x-axis based on number
(Po, Qo, o, 1-Qo), area (p2, Qz, 1-Q2, q2) or volume (p3, Q3, 1-Q3, g3).

The specific surface p2_Sv shows the part of the sum of the surfaces of
each size class related to the total sum of all surfaces.

If "ASTM mesh” or “"Tyler mesh” has been selected, the respective mesh-
values of the upper class limits are displayed in two additional columns.

Select the size class file for the display in the table.
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7 The CAMSIZER® software: The menu “Results - Table”

@ 7.4.1.23.1.2 Characteristics - Shape characteristics

Only those shape characteristics can be selected that have been measured
in @ preceding measurement procedure. The grey-shaded characteristics
have not been measured, and cannot been determined from the available
data. The availability of the characteristics depends on the software
configuration.

If you wish to activate all grey checkboxes for a new measurement, please
click [Set all].

® 7.4.1.2.3.1.3 Characteristics - Checkboxes

Calculation of the values length/breadth instead of

L/B and I/b: breadth/length (width/length)

Display of the table in reverse order beginning with

Reverse:
the largest classes

The upper limits of the classes and the columns,

Coloured: which refer to these limits, are marked blue. All
other columns that refer to the lower limits or class
range are displayed in black.

Particles that exceed the upper limit of the size class,

No automatic are not displayed using their exact value but for

limit: example as >3 mm”.
Print in Print the table in the measurement report.
report:

(4] 7.4.1.2.3.1.4 Characteristics - Q-Threshold, depending on classes

For each class, the percentage of particles that have reached this Q-
threshold is displayed. Depending on the characteristic, the Q(x) or 1-Q(x)-
threshold will be shown in the table.

 For B/L, b/l and Sigma (V), the 1-Q value will be shown

 For Conv, Symm, SPHT, B/L_rec and b/I_rec the Q-value will be
shown

119



7 The CAMSIZER® software: The menu “Results - Table”

Please note

The Q-threshold and the characteristic under “Settings” have to be defined
before the measurement.

To set the "Q (threshold) depending on classes”, mark the checkboxes and
click [Threshold]. The window “Threshold” is opened.

Threshold B‘
(" for all classes The threshold can be selected
for all classes, or different
thresholds can be inserted for
0.106 A eaCh CIaSS.

01% 010 oo sPHT = {09
a1 02 oo — To select the threshold for all
D oa D classes, mark the checkbox
pam D DeE _ Upsate | and insert the threshold into
020 oo oo & mm the input box.
0600 0710 0.9000
0710 0.850 0.9000 " ASTM
0.850 1.000 0.59000 Tl
1.000 1.180 0.9000 p yier

Cancel

To define different thresholds for individual classes, mark the respective
class in the display window and insert the threshold in the input box on the
right side. Click [Update] to apply the value.

When [Set all] is clicked, the value is applied to all classes.
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7 The CAMSIZER® software: The menu “Results - Table”

7.4.1.2.3.2 The menu “View- Fraction limits”

Reference data i3]  1In the window “Reference data”,

0 B |2 | the fraction limits that have been
entered before can be selected
and displayed in the table
window. For this menu item, the
availability of fraction limits is
necessary.

[ Reference file: | J

Cancel

To create the reference fractions, please select [-OptionsCInput fraction
limits-C(see chapter 7.5.9). Mark the check box “Fraction limits” and click
on the arrow button. The available fraction limits (RP-files) will be
displayed in a drop-down menu. Select the fraction limits which are
displayed in the table.

7.4.1.2.3.3 The menu “View - Size limits for display”

Size limits for display g|
® |o |a | Set the upper_or/and the lower size
limit for the display. Set the particle
W Lowerfimit. xi= | mm size (x1) and the proportion of this
CHE)= & particle size in the sample Q3(x1).
o - The distribution in the table will be
caoar [0 adapted to these limits.
Cancel

This function is useful for example if it is known that a certain percentage
of the sample will exceed or fall below certain boundaries (for example if a
high proportion of fines is included in a sample). The size limits for the
display can be set for Qp, Q2 and Q:s.
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7.4.1.2.3.4 The menu “View - Units”

Set the units for the display.

Grain size Display grain size in mm,
Grain size: ™ mm MM or inch (”)
(" pm
" {inch)
Q(x), q(x) Display on a numerical
Q). alx): @ 0.1 scale or in %
C %
e .0 Fraction p Display on a numerical
C scale or in %
G
“ Time The function "time” is
e only active if a trend
analysis is performed
L Ok Cancel ‘ (see chapter 7.4.6.
“Trend analysis”).

7.4.1.2.3.5 The menu “View - Show Q (x)”

The values in the table represent a distribution function of the particle size
X.

7.4.1.2.3.6 The menu “View - Show Q (V)"

The values in the table represent a distribution function of the particle
volume V.

7.4.1.2.4 The menu “Help” in the window “Table”

Displays online help for this function.
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7 The CAMSIZER® software: the menu “Results ~Graph”

7.4.2 The menu "“"Results - Graph”

Ml Graph, - ...\New_task\New_task_001.rdf
File Edit “iew Extras Help

L
[og

a3 ) s 5 s

3| B|&| || [tin tsateg|rrs| 418 F]=] [l DA R

wfo
.
4 S S S R 1 S
e e
e R ik
o

e

L Rt St R e oy ol s
' 1 ' Mew task_001.rd '

1] 0.4 1.0 1.5 20 24 2.0 HE_min [mim]

MWLM

In the graph window, the grain size distributions measured with the
CAMSIZER® in one measurement or averaged over several measurement
procedures are displayed.

The name of the result file is displayed in the headline and the legend of
the window. If averaged files are displayed, "mean value” is indicated.

The display area can be changed in x-direction. By a click with the right

mouse button and the drawing of a rectangle, a section can be displayed
(zoom).
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7 The CAMSIZER® software: the menu “Results ~Graph”

7.4.2.1. The icon bar in the window “"Graph”

The icon bar contains the following functions (from left to right):

Lo
I.ng

s #[1#] == |l DA 2

S B|G| +|o|[bn b

2

Read comparison file: load a comparison file (e.g. another
particle model, another measurement result).

‘T!'.{ ‘ Cc_pr graph window to th_e WINDOWS clipboard. The graph
window can be exported into another program.

|§ Print: print graph window

e Adaptation of the x-axis: the x-axis is adapted to the range of
the measured particle sizes.

+  Enlarge the range of the x- and y-axis |° :
(zoom out). ) bar

Lin  x-axis linear, y-axis linear | S e

leg  x-axis logarithmic, y-axis linear

Log ‘ x-axis logarithmic, y-axis logarithmic

ds-curves

RRS RRSB—grid

-+ Add vertical grid lines.

| = Delete vertical grid lines. ~  p===

B IS || [t btz [#1F#[= w2 DIa| 2]

+ Add horizontal grid lines.
Qs-curves
_ x| # e | o |
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Delete horizontal grid lines
Bar diagram p (histogram).

Left y-axis: cumulative distribution curve Qs

Left y-axis: cumulative distribution of residue 1-Qs

Left y-axis: distribution frequency curve qs |ssss- s
- 1-Qs-curves

Help

2 5 P NIE

7.4.2.2 The menu in the window “Graph”

7.4.2.2.1 The menu “File” in the window “Graph”

The menu “File” in the window “Graph” contains three menu items:

+ Read comparison file
e Print
« Exit

7.4.2.2.1.1 The menu “File - Read comparison file”

In addition to the last-performed or loaded measurement, one or more
(max. 9) comparison files can be read in. These are displayed in the graph
window. With a click with the right mouse button on the comparison file in
the legend, the reference file can be removed from the window.

The raw data are read together with the measurement task. This means
that the shape parameter or the fitting file is taken into consideration of
the display.

If a different measurement task is loaded when the diagram window is still

open, then all measurement values in the graph window will be evaluated
using this different measurement task.
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7 The CAMSIZER® software: the menu “Results ~Graph”

Click O-FileORead comparison file-(0. In the window “Open”, please select
the folder and file of the raw data. Click [Open]. The comparison file(s) will
be displayed along with the graph in the graph window. The currently
loaded task file will be applied to these comparison files.

Dpen {max. 10) x|
Look | () CAMDAT x|« ¥ E- 03
prc_spheres o
08
07
08
' 0s =}
04
File name: e spheresig Open 02
’ - 01 =
Files of type: | Fiaw data files (%) =l Cancel
A
0 05 10 s 20 )
ok | cancel | ude | e

The comparison files are also loaded in the graph / shape characteristics
window.

7.4.2.2.1.2 The menu “File - Print”

Print graph window.
7.4.2.2.1.3 The menu “File - Exit”

Close graph window.

7.4.2.2.2 The menu “Edit” in the window “Graph”

Copy the graph as displayed on the screen in metafile format to the
clipboard. The name of the raw data file represented by the graph is
displayed in the header and the legend.

7.4.2.2.3 The menu “View” in the window “Graph”

The menu “View” in the window “Graph” contains the following menu
items:

» Characteristics

* Fraction limits

« Size limits for display
* Units
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7 The CAMSIZER® software: the menu “Results ~Graph”

Show Q(x)
Show Q(Vv)

7.4.2.2.3.1 The menu “View - Characteristics”

Set graph properties g|

Define the settings for
the display in the
graph. In particular,

W oaxist  Scaling: sk el

® linear
" logarithmic Scaling:

I Fixed range: @ linear the configuration of
o w[@ i the axes can be set in
q 9 o the window “Set graph
w o e | e properties”.
[ st reference file: B Zidy e ;'292
| =

[ 2nd refarence file: J
r

| 0| -

Size-class file: [ Prasentation based on classes

|messD.gkI ﬂ [+ Print in report
9

Select the scaling of the x-axis. A linear or logarithmic scaling is
possible. Also, a fixed range (minimum and maximum x-value
displayed) can be selected.

Define the settings for the y-axis. Select the type of distribution in
the drop-down-menu. Select the linear, logarithmic or RRSB-scaling
of the axis.

Please note that the RRSB-scaling is only possible for the Qo(X) ,
Q2(x) and Qs(x) selection.

Select a second y-axis for which the same settings as described
above can be defined. The second y-axis will be shown on the right
hand side of the graph. For example, select Qs for the 1% y-axis, g3
for the 2" y-axis .

Select the reference files for a Qo, Q2 and Qs-distribution (*.ref, in the
directory CAMSYS). Please note that a reference file has to be
created before (please see chapter 7.5.6 “Input reference
distribution”).
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7 The CAMSIZER® software: the menu “Results ~Graph”

@ Select the size class file for the presentation of the graph (and table)
based on classes.

Please note that the properties of the graph window can also be modified
after the measurement process. The report will be updated automatically.

7.4.2.2.3.2 The menu “View - Fraction limits”

Here, fraction limits that have been

w2 | created before can be read in and
displayed in the graph window p3.
For this menu option, the availability
of fraction limits is necessary. To
input fraction limits, please select -
Optionslnput fraction limits-[(see

_ Corcel | chapter 7.5.9).

I |reference_1 3 ﬂ

Mark the check box “Fraction limits” and click on the arrow button. The
available fraction limits (RP-files) will be displayed in a drop-down menu.
Select the fraction limits in the drop-down menu that will be displayed in
the graph window.

The fraction limits are displayed in the graph window as horizontal lines if
the graph window is displayed as a bar diagram (ps).

128
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[ Graph - ...\pvc_spheres'pyc_spheres_sxc_min_001.rdf =181 x]
File Edit Yiew Extras Help
5| 8|S 4| o[t tea] leg[mes| [#I1H] == [ 2N IA] 2]
4]
0.35
D_’)n
mve_spheres_xe_min_001.rdf
reference_d4.rp3
0. reference_4.rp3
0.z20
0.14
010
0.05
0 05 1.0 15 20 #c_min [rmm]
I
7.4.2.2.3.3 The menu “View - Size limits for display”

Size limits for display

[v Lower limit; x1=

]

—
v (Uisiint] 2= [0 o

—

Set the upper and/or the lower
size limits for the display. Set the
particle size (x1) and the
proportion of this particle size in
the sample Q3(x1). If the
measured values are outside of
these boundaries, they will not be
displayed. The size limits for the
display are set for the QO-
(=number based), Q2- (=area-
based) and Q3- (=volume-based)
distribution on the respective tab.
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7.4.2.2.3.4 The menu “View - Units”

Grain size | Display grain size in mm, m
Mm or inch (%)

Grain size: (@ mm
Q(x), q(x) Display on a numerical scale 1 um
orin % " {inch)
Fraction p Display on a numerical scale Q). i) Q0.
orin % ®
Fraction p: @ 0.1
Time The function “time” is only oo
active if a trend analysis is -
performed (see chapter .
7.4.6. "Trend analysis”). -
Cancel

7.4.2.2.3.5 The menu “View - Show Q (x)”

The values in the table represent a distribution function of the particle size
X.

7.4.2.2.3.6 The menu “View - Show Q (V)"

The values in the table represent a distribution function of the particle
volume V.

7.4.2.2.4 The menu “Extras” in the window “Graph”

In the menu “Extras”, the settings for the display of the graph can be
defined. These display functions can be modified after the measurement as
well.

The menu “Extras” in the window “Graph” contains the following menu
items:

+ Colours
 Type of curves
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 Type of bars

e Grid
 Legend

+ Type of reference curves

7.4.2.2.4.1

The menu “Extras - Colours"

Select the colours for the graph. The dialogue box for the selection of the
colours for the graphs is opened. The colour for each graph can be freely
selected. By a click on the button [Standard], the standard colours are

Set colours of the graph

~Letty -

Curve Mo

Diefine Custam Colors »» |

Co ]

Cancel |

[ I . T RS O

10

Reference

loener

upper

Colour

Right y -

1

© @ w @® ;A W M

10

Reference

Ioaer

upper

Curve Mo,

Colour

Select by clicking on the area with the left mouse button

Cancel |

Standard I

To define the colour of a curve, please click on the colour box of

the respective curve number (e.g. curve no 1 / green box).

A window opens where the colours can be selected. Click on a

box with the colour you would like to choose for the curve (e.g.

The colour appears now in the respective box.

restored.
Set colours of the graph g‘
Left y - axis Right y - axis
Curve No. Calour Curve hNo Calour
1 1
2 2
3 3
4 )
5 5
B b
7 7
& 8
9 9
10 10
Reference curves: Reference curves:
lewer lowrer
o . - 5
Select by clicking on the area with the left mouse
0K Cancel | Standard |
. .
here: yellow). Click [OK].

The colours for the reference curves can be set in a similar way. Click on
the respective box of the reference curve in the lower area of the box.
Standard colours can be set by a click on the button [Standard].
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7.4.2.2.4.2 The menu “Extras - Type of curves"

Type of curves

[v" with marking

o]

4 1n the dialogue box, mark the
checkbox to activate the display of the
graphs with symbols. These symbols
appear at the positions of the
Q(x)=10, Q(x)=50 and Q(x)=90.

Cancel

Please note

The markings appear only at these positions if “"Presentation based on
classes” is not checked, and a display of Qs is chosen.

7.4.2.2.4.3 The menu “Extras - Type of bars"

Bar graph

First graph type of [ hd
left v axis:

X

Set the display of the bars
which represent the fractions in
the bar diagram. Select the
display in the drop-down
menu.

7.4.2.2.4.4 The menu “Extras - Type of grid"

Type of grid

Grid

X Select the type of grid lines
select colou| and the colour for the grid.
Type of line:
e solid
" dashed
Cancel
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7.4.2.2.4.5 The menu “Extras - Legend"

Legend Bl Activate or deactivate the
display of the legend in the

graph window.

Define settings for the display

of the legend in the window.

|v Legend of cures

[ with one line (" without frame
[v max twoline & with frame

(" with shaded frame

Cancel

7.4.2.2.4.6 The menu “Extras - Type of reference curves"

Type of reference curves ﬁ| Mark the checkboxes to select the

display settings for the reference
curves. Select whether the
v Representation as curves reference files are displayed as
_ graphs, single dots or graphs with
[v with markers dots.
............... DK Cancel

7.4.2.2.5 The menu “Help” in the window “Graph”

Displays online help for this function.
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7.4.3 The menu “"Results - Graph, shape
characteristics"

B Graph - ...\New_task\New_task001.rdf

File Edit Wiew Exfras Help

B B8 +| ||t b

#¥Fel [mm]

Lo
Lng

EEEEK]

an

34

Menwe_taskonT.rdf

30

248

20

0.4

0 2 4 6 g 10 12 14 ¥ [mm]

MU

In the window “Graph, shape characteristics”, the distribution of the shape
characteristics can be displayed. The file nhame is shown in the header of
the window. If averaged values are represented, “Mean value” appears in
the header. The parameters and the range displayed on the x-axis and the
y-axis can be modified.

Show a section of the shape characteristics graph

By a click with the right mouse button and the drawing of the rectangle, a
section of the shape characteristics graph can be shown and enlarged
(zoom in).

134



7 The CAMSIZER® software: The menu “Results - Characteristics”

7.4.3.1 The icon bar in the window “Graph, shape

{

characteristics”

Read a comparison file.

Copy the graph displayed on the screen to the clipboard.

Print the graph.

With a click on this button the standard display can be restored.

With a click on this button, the area can be enlarged

X-axis linear, y-axis linear

X-axis logarithmic, y-axis linear

X-axis logarithmic, y-axis logarithmic

Add vertical grid lines

Delete vertical grid lines
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==

@ Online help
o

7.4.3.2 The menu in the window “Graph, shape

7.4.3.2.1 The menu “File” in the window “Graph, shape

Add horizontal grid lines

Delete horizontal grid lines

characteristics”

characteristics”

The menu “File” contains the following menu items:

+ Read comparison file
* Print
« Exit

7.4.3.2.1.1

The menu “File - Read comparison file”

To view a comparison file, please click in the menu
[-FileORead comparison file-00. Select the comparison file in the respective

dialogue box.
Lok in: I = pvc_spheres j - £ EE-
images: =0l puc_spheresnne.rdf = pwe_spt
@pvc;pheresool.rdf @pvc;pheresﬁﬁ?.rdf @pvc;pl
prc_spheres00z.rdf prc_spheres00g, rdf @ prc_spl

@ puwi_spheres003.rdf
@ pvi_spheresood, rdf
@ pve_spheres00s, rdf

41

@ puwi_spheres009, rdf
@ pvi_spheresol0.rdf
@pvc;pheres x_len_001.rdf

| i

File: name:;

Files of type: IFlaw data files [*.1df)

Ipvc_spheresﬂm DOpen I
j Cancel |

Z

M Graph - ... \Crystal_sugar\Crystal_sugar_x_area_001.rdf

Fie Edt View Extras Help

¥Fe0 [mm]

/

/
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7.4.3.2.1.2 The menu “File - Print ®
Print window “Graph, shape characteristics”.
7.4.3.2.1.3 The menu “File - Exit"

Close the window “Graph, shape characteristics”.

7.4.3.2.2 The menu “Edit” in the window “Graph, shape
characteristics”

The menu “Edit” contains one menu item
« Copy

Copy the graph as displayed to the clipboard. The name of the raw data file
or of the raw data files included in the average are displayed in the header.

7.4.3.2.3 The menu “View” in the window “Graph, shape
characteristics”

The menu “View"” contains the following menu items:

e Characteristics
* Units
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7.4.3.2.3.1 The menu “View - Characteristics”

Define the settings for the display in the diagram. In particular, the
configuration of the axes can be set here. The window “Settings of graph
for shape characteristics” is opened:

Settings of graph for shape characteristics B|
¥ anis: K A st y anis: #Fel i
Scaling: o Scaling: 9
(o linear (& linear
i logarithmic (" logarithmic
[ Fixed range:
[ 2nd y axis:

[ Presentation based on classe 0

Size-class file:

|messD.gkI e ﬂ -

Presentation at P00 |0 %
[ Print in report 0
@ PD3 =0 %,

PO2 [0 %

Cancel

(1) Select the scaling of the x-axis. For the x-axis, the particle size “x”
or a shape characteristic (e.g. SPHT) can be defined. A linear or
logarithmic scaling of the x-axis is possible. Also, a fixed range
(minimum and maximum x-value displayed) can be selected. Select
the type of the distribution in the drop-down-menu.

9 Define settings for the y-axis. Dependent on the choice for the x-axis
you can choose between shape characteristics (if the x-axis
represents the particle size), or the number-, area- or volume-
dependent quantity Q (if x-axis represents a shape characteristic).
Select the type of the distribution in the drop-down-menu.

3 Select a second y-axis for which the settings can be defined as
described above. The second y-axis will be shown on the right side of
the graph.
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For “Presentation based on classes”, mark the respective checkbox.
This option is only available if the x-axis represents the particle size.

Bl Graph - ...\Crystal_sugar\Crystal sugar_x_area_001.rdf

Fle Edit Wew Exfras Hep

2| |G| ||t b

=Fel [rmm]

1

o]+ =)= 2

a0 — Crystal_sugar_x_area_001.rdf
Crystal_sugar_x_area_002.rdf

0 2z 4 B g 10 12 14 w[mm]

MM

Select the class file for the display of the shape characteristics.

If the diagram represents a size-dependent shape distribution (x-axis
= particle size, y-axis = shape characteristics (e.g. b/l) then a size
class file is used.

If a shape parameter is selected for the x-axis (e.g. b/l) and y-axis
represents a distribution (e.g. Qs), then a shape class file has to be
selected. The shape class files are created on the register card
“Graph, shape characteristics”.

Also, the checkbox “Presentation based on classes” is not available
here.

Enter thresholds for PDg, PD3, PD; in % to suppress the presentation
of reference sizes, which are statistically not interesting or secured
(for example, exclude single particles or few agglomerated particles).
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PDo: reference sizes depending on the number
PDs: reference sizes depending on the volume
PD,: reference sizes depending on the area

Reference sizes depending on volume, area and number are only
made if the proportion of PDs,,,0 in each class is greater than the
threshold.

When the checkbox “Print in report” is marked, the shape
characteristics graph will be printed in the report. When the
respective option is selected, the graph will be printed based on
classes. The shape characteristics graph included in the report can be
viewed in the print preview of the report, please select |-File | Print
preview- |.

140



7 The CAMSIZER® software: The menu “Results - Characteristics”

7.4.3.2.3.2 The menu “View - Units”

G_ram Dlsplay grain size in mm, Srain sine. .
size MM or inch c um
" {inch)
Q(x), Display on a numerical 0. a0 o
q(x) scale or in % %

. . . Fraction p: o 0.1
Fraction Display on a numerical -
p scale or in % -

- - - (-\-
The function "time” is e
Time only active if a trend :
analysis is performed e Cancel

(see chapter 7.4.6
“Trend analysis”).

7.4.3.2.4 The menu “Extras” in the window “"Graph - Shape
characteristics”

In the menu “Extras”, the definition of the display parameters for the
shape characteristics graph can be defined.

The menu “Extras” offers the following menu items:

e Colours

e Type of curves
e Type of bars

e Grid
 Legend
 Help

141



7 The CAMSIZER® software: The menu “Results - Characteristics”

7.4.3.2.4.1

Set colours of the graph
Left - axis

Curve No.  Colour

The menu “Extras - Colours”

Set colours of the graph

Curve Mo, Calour

W m N m o o= W M

10

Reference curves:

lower

o .

Select by clicking on the area with the left mouse
ot

Reference curves.

o .

X
ity 2l Lony - v
Curve Mo, Colour Basic ?9!9_'31
‘ p T H———m— -
2 Uil 0l | s
3 B[O s
¢ Al 000 g
: NN NN 5
; L 0Bl el 5
& LCusztom colors: ;
¢ U i | .
CECT ] el "
lower Diefine Custorn Colars »> | ‘
ueeet 5 Cancel | "
Cancel ‘ Standard ‘ 0

X

Right y - axis
Curve No.  Colour

1

@ @ W ®m ;s W M

10

Reference curves.

lower

e 5

Select by clicking on the area with the left mouse

Cancel ‘ Standard ‘

Open a dialogue box for the setting of the colours in the graph window. The
colour of each curve and each bar can be freely selected.

o

To define the colour of a curve, please click on the colour box of

the respective curve number (e.g. curve no 1 / green box).

(2]

A window opens where the colours can be selected. Click on a

box with the colour you would like to choose for the curve (e.g.
here: yellow). Click [OK]. The colour appears now in the

respective box.

The colours for the reference curves can be set in a similar

way. Click on the respective box of the reference curve in the

lower area of the box. Standard colours can be set by a click on
the button [Standard].
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7.4.3.2.4.2 The menu “Extras — Type of curves”

Ml Graph - ...\Crystal_sugar\Crystal_sugar_x_area_001. rdf

fle Edt Wew Extas Hep

& ©8] ||t mlta] 72 ]= )
F e0 [mm]
15

Type of curves B‘

9

[ {with marking

Ok | Cancel |

0
x[mm]
NUM

Using this menu item, it can be defined whether the graphs will be marked
with signs. As signs, circles, squares and triangles are used.
Mark the checkbox to activate the display of the graphs with signs.

7.4.3.2.4.3 The menu “Extras - Type of bars”

Bar graph S|

First graph type of
left y axis:

In this dialogue window, the
settings for the bars
representing the fractions can
be defined. If “frame” is
selected, the bars are displayed
in the graph colour. If no
settings are defined, the bar
has the curve colour and the

c | H
[ Gved | frame colour is black.

First graph type of
right y axis:

Please note

To display the shape characteristics graph as a bar diagram, the display of
fractions has to be defined for the Y-axis. To select the display of fractions,
please click -ViewOCharacteristicsl and select “p3” for the display of the
Y-axis.
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7.4.3.2.4.4 The menu “Extras - Grid”

Type of grid 14| Select the colour and the line type
_ for a grid. These colours and line
o ssiect color| | types will be applied to the window

when the display of horizontal or
Type of ine: vertical grid lines is selected in the
o =l menu bar of the window using the
C dached respective buttons in the icon bar.

RETE

7.4.3.2.4.5 The menu “Extras - Legend”

Legend 4]  Using this menu item, the display of
the legend can be defined. The
legend will be displayed only if the
v max twoline ® with frame checkbox “Legend of curves” is
 with shaded frame activated.

Cancel

[v Legend of cures

[ with ane line (" without frame

7.4.3.2.4.6 The menu “Extras - Help”

Displays online help for this function.
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7.4.4 The menu "Results — Characteristics"

B Characteristics - ...\Crystal_sugar\Crystal_sugar_x_area_001.rdf

Ble Edit Wew Help

Taskfile: Crystal_sugar.afy , sphere model | A_dens 1.0 % , 70 mm feeder

Yolume based distribution MHurmber hased distribution
@3 x [mm] el ¥ [mm]
0100 0542 0100 0.431
0.a00 0.690 0.500 0.599
0.900 1.018 0.900 0.764
¥ [mm] @3 ¥ [rmm] e ]
1.000 0.896 1.000 0.987
2.000 0994 2.000 1.000
4.000 1.000 4.000 1.000
SPAN3 = 0689 SPAMO= 0558
Ui=1.3Nn J0=1.462
Specific surface area Sy B.605 Fmm Tirme: 23.1.2007 , 1512

Curation of measurement. dmin 9 =

CCD-B = 7027 particles (254 images)
CCD-Z = 81 padicles (253 images)

Mean value SPHT3 = 0,883
Mean value Symm3 = 0,900
Mean value bA3=07454
Mean value Convd = 0,997
Mean value SPHTZ2 = 0,384
Mean value Symm2 = 0.898
Mean value bA2=10754
Mean value ConvZ = 0.997
Mean value SPHTO = 0,885
Mean value Symm = 0.887
tean value bA0=0.7453
Mean value Convd = 0.997

In the window “Characteristics”, only those characteristics can be displayed
which have been measured before. The file name is shown in the headline
of the window.

The characteristics to be measured are set on the register card “Settings”
in the menu |-Options | Measurement parameters- |.

The file name is shown in the headline of the window.
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7.4.4.1 The menu in the window “Characteristics”

7.4.4.1.1 The menu “File” in the window “Characteristics”

The menu “File” contains the following menu items:

« Print

« Exit

7.4.4.1.1.1 The menu “File - Print”

Print the characteristics window. The window for the selection of the printer
is opened.

7.4.4.1.1.2 The menu “File - Exit”

Exit the window “Characteristics”.

7.4.4.1.2 The menu “Edit” in the window “Characteristics”

The menu “Edit” contains the following menu items:

 Copy

« Copy Text

 Show characteristics

+ Show measurement conditions

7.4.4.1.2.1 The menu “Edit - Copy"

Copy the displayed window to the clipboard. The name of the raw data file
or the names of all raw data files (if averaged values are analysed) are
shown at the top.
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7.4.4.1.2.2 The menu “Edit - Copy (Text)”

The characteristics are copied in ASCII-format to the clipboard. One line
contains the characteristic name and the value of the characteristic. The
elements of one line are separated by tabulators. Numerical values are
displayed using commas. In this way, the data can easily be exported to
EXCEL.

7.4.4.1.2.3 The menu “Edit - Show characteristics”

The characteristics are shown in the window. A checkmark before the menu
bar appears if this function is active.

7.4.4.1.2.4 The menu “Edit - Show measurement conditions”

The measurement conditions are displayed. If "Edit comments” has been
activated in the software configuration, the comments in the comment lines
can be modified and the modifications can be saved in the measurement
file (see chapter 7.1.6 “The menu " File - Save measurement file "”).

The following fields can be modified by a double-click on the respective text
field:

Ml Characteristics - ...\Crystal_sugar\Crystal_sugar_x_area_001.rdf gg

* Head of report Be Edt ew tep
« Company
* User
* Material

70mm
05cm
11

« Comment

Mumber of directions for shape characteristics 32
Particles = threshold were not ignored.

CCO- Basic CCOD - Zoom
iameter 0.000 mrm 0.000 rmrm
iamedter 100.000 mm 16.000 mm

ape characteristics
in. diameter. 0.000 mm 0.000mm
ax. diameter 100.000 mm 16.000 mm

Min
Max.
E

o
33

=3
=

=
3

il
I

SPHT - fitting, 0.0000

To save the changes permanently in the measurement file, they have to be
saved using the menu function |-File | Save file-|.
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7.4.4.1.3 The menu “View” in the window “Characteristics”

The menu “View” in the window “Characteristics” contains the following
menu items:

e Characteristics

» Size limits for display
* Units

 Help

7.4.4.1.3.1 The menu “View - Characteristics”

In the window “Characteristics”, the characteristics can be edited.

Basic characteristics e Shape characteristics o
(@) values: Based on number Based on volume ]Based on area]
= % :
v @1=|10 : Part of particlas: Mean value over
v Q2= {50 % Characteristic Threshald all particles:
v @a= o % @3 (SPHT) v sPnT <] [os [ ean value SPHT?
[v Span value Q3 (Symm) : ¥ Symm iJ 09 v Mean value Symm3
I ifarrmit

[v  Monuniformity a3 (bil) ; v kil ﬂ ,DQ—. v Mean value b/3
@ Qix) values: . - : -

Q3 (B/L £ [ By 1 [~ Meanvalie BAL re
(" 1-Q(x) values: (BVL_rec) ) _J

23 (Sigma_ ) : [ Sigms =] = (et vl s
M oxi=|1 i
Foe=[2  mm Q3 (bfl_rec) : otiree 5| [@ 5 (e s
¥ 3=+ mm Q3 (Bl Siis = EE [ Meanvalie 513

Q3 (Cory) ; [ Comw iJ 0.9 v Mean value Carw3

Further characteristics
[v Combination
[ Whlx), Sigra (x)
[v  Specific surface area Sv [ Print in report @ Q3(shape)
r o surface ; !
f [E1e] RRSEB characteristics - o
[ AFS number ; . [~ ey [ Pl{@1,G2)
[ nandd ™ MA - -
[v Calculate x(Q) and Q(x) based on QO [ e — soN & i Broken rice
v Calculate x(3) and Qx) based an O3 [ Carrelation : ‘ : % ol i - ;
[ Calculate x(0) and Qfx) based on 02
[™ W2 Silx), Sigma2_Sr(x) Cancel ‘ Remove data ‘
PP n
o 7.4.4.1.3.1.1 Characteristics - the area “Shape

characteristics”

Insert thresholds for the shape characteristics. Select the shape
characteristics by marking the checkboxes. Only the checkboxes of those
shape characteristics will be active and can be selected that have been
measured in a preceding measurement procedure.
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Click on the buttons [<] or [>] to select Q3 or 1-Qs of the respective shape
characteristic in the entire sample. The proportion of the particles will be
displayed whose shape characteristic values are above (1-Q) or below (Q)

a certain threshold.

Also, the display of the mean values of certain shape characteristics for all
particles in the sample can be selected.

Characteristics — the area “Basic characteristics”

e 7.4.4.1.3.1.2

x(Q)-values

SPAN-value

Non-uniformity

Q(x)-values or
1-Q(x)-values

Further
characteristics

Mv(x)

Sigma (x)

In the cumulative distribution, the x-values will be
displayed whose size correspond to or fall below by a
certain percentage of the sample.

- Insert the percentage thresholds.

Display of the SPAN-value, please see chapter 8
“Characteristics”.

Display non-uniformity of the particles, please see
chapter 8 “Characteristics”.

Select the display of the Q(x) values as a cumulative
distribution or as a cumulative distribution of residue.

- Insert the x-values into the boxes.
- The proportion of those particles in the sample

whose size is above or below these values will be
displayed.

A window opens in which 10 further values of each
Q(x), 1-Q(x), x(Q) and p3(x1,x2) can be determined
together with 10 data points or fractions that can be
selected independent from the selected sieve classes.
With the [Standard] button, the default values can be
reset by the software.

Select the checkbox “Print in report” to print these
values in the measurement report.

Mean value of x, determined from the distribution of
particles

Standard deviation of x, determined from the
distribution of particles
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Specific surface | Calculate specific surface area based on mass
area Sm

Specific surface Calculate and display specific surface area based on
area Sv volume

Calculate and display relative density of the material.

. m
Relative density S_V
rD Cam
The mass of the sample has to be inserted in the
window “Start measurement” or “Save task file”.
Grain size number (used for measurements of sand
AFS-number

for furnace)

Calculate Q(x) | Select whether the values are displayed based on
and x(Q) based particle number, particle projection surface or
on Qo, Q3, Q2 particle volume.

Mv2_Sv(x), Mean value and standard deviation of the specific
Sigma2_Sv(x) | surface

0 7.4.4.1.3.1.3 Characteristics - the area RRSB- and further
characteristics

In the RRSB-curve, the grain size is presented double-logarithmically, and
the distribution curve is approximated to a straight line.

If these values are selected, they will appear in the measurement report.
The values have the following meanings:

N Slope of the RRSB-line

d’ x-value which is reached by the line at a y-value of 0,632

Correlation between the RRSB-line and Q(x) at a range

. between Q1 and Q2.

correlation
Please define Q1 and Q2 in the respective input boxes.
Angle between the RRSB-line and the y-axis

B B=90°-arc tan(n)
(n=Slope of the RRSB-line)

The RRSB-curve can be viewed in the window “Graph” by a click on the
button "RRS” in the icon bar of the window “Graph”.
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The following further characteristics are available:

Ccv Coefficient of variation (used for measurements of sugar)

MA Mean aperture = Dsgp-value=median-diameter xsg
(used for measurements of sugar)

SGN Size Guide Number, please see appendix of this manual
(used for measurements of fertilizer)

Ul Uniformity Index; please see the characteristics described
in the appendix of this manual
(used for measurements of fertilizer)

Polydispersity index please see the characteristics
PI (Q1, Q2) described in the appendix of this manual
and insert Q; and Q> manually.

For a detailed explanation of the characteristics, please refer to chapter 8
“Characteristics” in this manual.

G 7.4.4.1.3.1.4 Characteristics - the button Qs (Shape)

Configuration Q3(shape) X Select the display of Qs(Shape).
In the drop down-menu in the
upper box, the shape
characteristic can be selected.

Shape characteristic: |hf|

v @3 bii= |UB Only those Qs-values are

v Q3 b= 07 displayed whose percentage in
the sample falls below the shape

v Q3 bil= |0.3 threshold in the boxes.

v 05 bii= |03

(054 Cancel

i 1717,
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e

7.4.4.1.3.1.5 Characteristics - the button [Q(V)]

= Select the display of the cumulative
I~ ¥(@0=5%) I~ i(@1=5%) distribution depending on volume
™ viao=sow) 7 vid=50%) Q(V). Mark the checkboxes to
™ v@o-esse) T~ vi@1=85%) display the Q(V)-values. Select the
FA@taty e 5 % display _of the polydispersity index
S and define Qla and Q1b to
calculate this ratio.
Cancel |

7.4.4.1.3.1.6 Characteristics - the button [Broken Rice]

“Broken Rice” permits the analysis of grains of rice and the
calculation of the proportion of broken grains in a sample. It is a
special feature, and is only available if the software is configured
adequately. If you have ordered the software version including this
feature, an appendix will be supplied to you where this feature is
explained in more detail.

7.4.4.1.3.1.7 Characteristics - the button [Q5_ MVH]

This feature can be used to detect and correlate the correct quantity
of one kind of particles in a mixture of two components. The two
different compounds must have at least one distinguishable shape
characteristic (for example round and angular particles). If you have
ordered this feature with your software version, you will be supplied
with an appendix where the parameters are explained.
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@ 7.4.4.1.3.1.8 Characteristics - the button [xmax (q)]
X Configure the display of the peaks of

v =maxd (g3 [ Disd (g

¥ =max2(g3) [~ Dis2(g)

x min for search [mm]: IIZI
Cancel |

The menu “View

X

7.4.4.1.3.2

Size limits for display

¥l = rmm

[w  Lawrer limit:

1

Qa(x1)=

100

Fm

Q3= (100 %

W

the frequency function. Mark the
checkboxes. In the box “x min for
search”, a minimum value for those
particles included in the evaluation
can be inserted. Particles with a size
below this value will be excluded
from the search of the peaks. This
function is especially useful for
samples with a high proportion of
fines or dust.

Set the upper and the lower size limits

for the display. Set the particle size

(x1) and the proportion of this particle
size in the sample Q(x1). If the
measured values are outside of these
boundaries, they will be excluded. The
size limits for the display are set for Qg
(number-based), Q. (area-based) and
Qs (volume based) distribution.

7.4.4.1.3.3 The menu “View” - Units
G_ram !D|splay grain size in mm or ym or e .
size inch »
¢ " [inch)
Q(x), Display on a humerical scale or in % 000, o) & 0.1
a(x) Ci%
Fraction p: w 0.1
Fraction Display on a numerical scale or in % : *
p 0
-
Time The function "time” is only active if a
trend analysis is performed (see Cancel

chapter 7.4.6 “Trend analysis”).
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7.4.4.1.4 The menu “Help” in the window “Characteristics”

Displays online help.
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7.4.5 The menu “"Results - Calculate average”

Calculate the average of a series of raw data files. Depending on the
software configuration, up to 1000 files can be included into this average
calculation. The maximum number of files is given in the headline of this
dialogue box.

Please note

If more than the maximum of the raw data files are selected, the
calculation of the mean values will be stopped after reading the maximum
file number!

Click O-ResultsOCalculate average-[. The window “Select files (max 50)” is
opened. Here, the files can be selected that are to be included into the
average calculation.

Lok [ pve_spheres e @k In the' dlal_ogue bo>§, the raw
images pvc_spheresDDEu.rdf pvc_spi data flles InC|Uded In the

wi_spheres0l.rdf wi_spheresio? . rdf v _spl 1

Evc_sEheresDDZ.rdf Evc_sEheresDDS.rdf Evc_s; average ca Icu Iatlon Ca n be

pvc_spheresDDS.rdF pvc_spheresDDQ.rdF selected . Mark the f||es and

puwi_spheres004.rdf pve_spheres010.rdf .

pvc_spheresDDS.rdF pvc_spheres_x_len_ﬂﬂl.rdF Cl |Ck [Open] . The g ra ph

q | »/| window opens in which the

Fiename e ] mean value is displayed.

Filez of type: |F|aw data files [*.rdf] j Cancel |

4
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fle Edt View Extias Hep

B| B&) +|o|[th rltsls| #IH == WL DA 2

select files (max. 50) 4 |
Lock in: [ (5 pue_sheres x| - =5 B2 0e

images pve_spheresné. rdf pve_spt
(i pvc_spheresnnt.rdf pve_spheresno?.rdf pve_spt
(| pve_spheresnnz.rdf pve_spheresnog. rdf pve_spt
(| pve_spheresnna.rdf pve_spheres00g.rdf 07
(| pc_spheresnna.rdf pve_spheres010.rdf
(| pe_spheresnos.rdf = pc_spheres_x_len_nat.rdf 08

08 —@— Meanvalue

. D _»
| | | P
File niame: || Open I

04
Files of upe: IHaw data files " rdf] j Cancel

A

The task file of the first raw data file is used for generating the average.
After reading the files, the mean values can be displayed in the table
window, in the graph window and in the characteristics window, and they
can be saved, copied and printed.

“Mean value” will appear in the headline of the window.

To save the averaged mean values, click -File| Save measurement file- | in
the main menu.

Please note

The file names used for the average will be shown if the graph, table,
characteristics and shape characteristics graph is copied or printed. The file
names are also visible in |-Results | Characteristics | Edit| Show
measurement conditions- |.

They will not appear in the measurement report preview and printout
available in the icon bar of the main software user interface.

: I If you calculate the average of
Camsizer files that have been measured

with different measurement tasks,
a warning appears. Click [OK] to
continue.

B Warning! Different task files
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Please note

Please make sure that the averaged files from different measurement tasks
have been measured using similar measurement conditions, otherwise your
averaged file may not contain meaningful results!

If the results of the mean value calculation are not saved, they will be
deleted when

A new measurement is carried out,

« A new raw data file is read by O-FileOpen measurement file-[],
« A trend analysis is carried out,

e The program is left.
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7.4.6 The menu "“"Results - Trend analysis”

In a trend analysis, the results of up to 1000 single measurements can be
evaluated that are available as raw data files in a subdirectory. These files
can be a measurement series, selected files of a directory or all files of a
directory.

Trend analysis g
Task file: 0235
Directary Crystal_sugar
Open {max. 1000) ﬂil File name: Crystal_sugar_x_area_
Look it: I ) pvc_spheres j = &5 Bl
[ Allfiles
images pwe_spheres006.rdf pec_sph
pue_spheres00l . rdf pre_spheres007 . rdf prec_sph | St e
pve_spheres00z.rdf pve_spheres00&.rdf prc_sph [ Allfiles with same task file
pve_spheres003.rdf pve_spheres009.rdf
pvi_spheres004, rdf pve_spheres010,rdf ® File numbers: |1 o |4
(=] pve_spheres0ns.rdf =) pve_spheres_x_len_001.rdf _» & Tt
| | i
File name: wic_spheresl Open I
Files of type: | Baw data files [*.rdf) j Cancel |
& i QK | Cancel | Update | Back |

Please select the files in the dialogue box “"Open”. Select the files and click
[Open]. In the dialogue box “Trend analysis”, please select whether all
files, the selected files or the files measured with the same task file should
be included in the trend analysis.

Alternatively, select the time interval of the recorded data or the file
numbers for which you would like to create the trend analysis.

Please note

Make sure to select the same size definition (for example x_area) to create
the trend analysis, otherwise the windows “time interval” and “file
numbers” will not be active. The results may not be meaningful.

Click [Ok]. The file list and the trend analysis window are displayed.
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i Trend analysis: ... Crystal_sugarCrys - |EI|E|
Filz Mo File name File Edit WYiew—Ewtrac Haln
1 Crystal_sugar_x_area_001 ;hrend analysis: ... \Crystal_sugarCrvstal_sugar_x_area_001.rdf
2 Crystal_sugar_x_area_002
3 Crystal_sugar_x_area_003 W [I'T'I I'TI] SPARG
s Crystal_sugar_x_area_004
5 Crystal_sugar_x_ares_005 (23=50) /ﬁ
5] Crystal_sugar_x_area_006 — . 4 E] B B . 0.s
T Crystal_sugar_x_area_007 04 o ] 0.7
0.2 o F 06
0 .
1 2 K] 4 ] File Mo, —_—
I
13 elen
1.5 w_‘ﬁ\‘/_/ 1.0
1.4 n.a
13 e 0.6
—
1 2 3 4 A File Mo, i
1 |
File list

In the left window, the nhumbers and names of the files are displayed from
which the trend analysis has been created.

Graph window
In the graph window, the developing of the particle size distribution over a
defined sequence of measurements is displayed:

Y-axis: Characteristics
X-axis: Developing of the measurement sequence

For example:

e Y-axis: particle size at Q(x) = 50
» X-axis: File number

Set characteristics for the display of the trend analysis graph under -
ViewCharacteristics-[.

Define graphic display settings (colours, types of curves, grid) in the menu
“Extra”.

159



7 The CAMSIZER® software: the menu “Results - Trend analysis”

7.4.6.1 The window "Trend analysis”

144

7.4.6.1.1 The menu “File” in the window “Trend analysis

The menu “File” contains the following menu items:

« Print
« Exit

7.4.6.1.1.1 The menu “File - Print"

Print trend analysis window. When the checkbox “Print inclusive
assignments” is marked in the window “Characteristics for trend analysis”,
the file list will be included into the printout. This window will be opened in
the menu |-View | Characteristics- | in the trend analysis window.

7.4.6.1.1.2 The menu “File - Exit"

Exit trend analysis window.

7.4.6.1.2 The menu “Edit” in the window “Trend analysis”

Copy: Copy the window as a metafile to the clipboard. The diagram
window can be exported to other programs.

7.4.6.1.3 The menu “View"” in the window “Trend analysis”

7.4.6.1.3.1 The menu “View - Characteristics”

Set the characteristics for the trend analysis window. In the window, a
second y-axis and a second coordinate system with another two y-axes can
be defined.
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The window “Characteristics of trend analysis” is opened.

Set the order of the x-axis.

W axis " Time Define the Va|Ues for the X-=
© Jmeeder and y-axis for the first and
phabelical orger .
e the second coordinate system
Tt coordinate systerm: by a click on the button [Edit]
oty ax xQ3) Edt behind the respective axis.
[v {2nd y axis! SPANI Edit
[v 2nd coordinate systermn:
1oty axis: U3 Edit..
[ 2nd y axis:
[ Print inclusive assignements
Cancel

X-axis

Set the scaling of the x-axis:

« Time of recording (in min, hours and days, which can be defined in
the window “Units”),

+ Time order (order according to which the files were recorded)
« Alphabetical order (according to the file nhame)
e Order according to the file number

15 coordinate system

For the first coordinate system, two y-axes can be defined. Both y-axes
can be edited by a click on the button [Edit] behind the respective axis.
The windows of the two axes will however contain different setting options.
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1. coordinate system - 1. axis g] 1. coordinate system - 2. axis

¥ anis #(03) - i ais: ISPANS vl
[ Fixed axis range: Q3a = I1D % [~ Fixed axis range:
Qo= 50 % ,— = I =0 £ Lowver walie: ID—
Qe = I o & Upper value: I 1
= |2 it
[ Lower limit ,—
K= I 3 TitT
[ Upper limit
~ Threshold = |0.9
Cancel Cancel |

The following settings can be defined in the windows for the first coordinate
system:

Y-axis:

Select the characteristic to be displayed on the y-axis in the drop-down
menu. Depending on the selected characteristics displayed on the axis,
other boxes become active.

Fixed axis range
« Define a fixed axis range. Mark the checkbox “Fixed axis range” and
insert the lower and the upper value of this axis range in the
respective input boxes.

« Definition of a lower and an upper limit. At both positions, a line will
appear in the coordinate systems of the trend analysis window.

If the checkbox “Message if out of limits” is active, a warning message will
be issued if the recorded results are out of the defined limits.

If NSP (non-spherical particles) has been selected in the drop-down menu
of the box “Y-axis”, the input box “Threshold” in the lower area becomes
active and the NSP-value can be inserted.

The NSP-value shows the proportion of particles whose sphericity is smaller
than a certain threshold. This threshold can be inserted into the input box.
The NSP is based on particle number.

Please note

The lower and upper limit and the message appearing when the data are
out of the limits cannot be defined in the window for the second y-axis.
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In a similar way, the settings for the second coordinate system can be

defined.

7.4.6.1.3.2

Grain size

Q(x), a(x)

Fraction p

Time

The menu “View - Units”

Display grain size in
mm or ym or inch

Display on a
numerical scale or
in %

Display on a
numerical scale or
in %

Select the time
period for the trend
analysis.

Units g|
Grain size: * mm
" pm
" {inch )
G, “ 0.1
%
Fraction p: w 0.1
%
Titme: {* min
" h
" didays)

Cancel

7.4.6.1.4 The menu “Extras” in the window “Trend analysis”

The menu “Extras” contains the following menu items:

« Colours

 Type of curves

« Grid
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7.4.6.1.4.1 The menu “Extras - Colours of curves”

Select the colours for the axes of the coordinate system and the lines of

the upper and the lower limit.

B asu: n:u:ulu:urs

21

2nd coordinste system: left y axis: upper limit: . . - - . . . .
right ¥ aixis: lovwver . . - - . I . I

Eolours of curves

1st coordinate system:  left y axis: upper limit:

right v axis: lowver

Select by clicking on the area
with the lett mouse button.

Cuztom colars;

A I I
C e il

Define Cugtomn Colors »» |

k. I Cancel |

Cancel | Stanclard |

Double-click on the box. The window “Color” is opened. Select the
colour in the respective box and click [OK].

In the window “Colours of curves”, click [OK] to apply the settings.

The colours can be applied as standard colours when the button
[Standard] is clicked.
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7.4.6.1.4.2 The menu “Extras -Type of curves”

Type of curves X Select whether the curves are
displayed with markings. Click
[+ with marking [OK] to confirm your selection.

]2 Cancel

7.4.6.1.4.3 The menu “Extras - Grid”

Type of grid ﬁ|
— Select the display of the grid in

____________ the window “Trend analysis”.
The line type and the colour can
"""""""" be selected. If no colour is

Grid:

Samersreor- Type of line: Lo g .
= i selected, the grid is displayed in
(@ dashed bIaCk'

QI Cancel

7.4.6.1.5 The menu “Help” in the window “Trend analysis”

Call online help for this function.
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7.4.7 The menu "“"Results - Daily report”

This menu item is used for the tabular evaluation of measurement files
saved in a folder. The following options are available for the selection of
the files for the analysis in a daily report:

o All files
« Selected files

« All files with the same task file

7.4.7.1 Select files for a daily report

Open {max. 4000}

Loak jr: I I pvo_spheres

images
pve_spheresool.rdf
pwe_spheres00z.rdf
pvi_spheresons.rdf
pre_sphereson4.rdf
pvc_spheresd0s,rdf

4

2lx|
R e e =
pve_sphereso0s,rdf pre_sph
pvc_spheres007 rdf pvc_sph
pve_spheresong.rdf pr_sph

pve_spheresogd.rdf
pve_sphereso10.rdf
pre_spheres_x_len_001.rdf

| i

File name:

Open I

Files of twpes | Raw data files [* rdf]

j Cancel |

o

Daily report
Task file: 0235
Directary: Crystal_sugar
File natme: Crystal_sugar_x_ares
[ allfiles

(==

(==

(% File numbers: |1

[~ Selected filss

—> [~ &l files with same task file

' Time interval:

I 23.1.2007
I 2.3.2007

Cancel |

ta |?

Time:

Tifme;

|15:12
|12:31

Upclate |

Back

Please select the files in the dialogue box and click [Open].

In the dialogue box “Daily report”, please select whether all files, the
marked files or the files measured with the same task file should be

measured.

« When the option “All files” is marked, all files stored in the subfolder
are included into the daily report. These files can also be the result
files of different measurement tasks.

« If "Selected files” is marked, only the selected files will be included.
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When the option “All files with the same task file” is selected,
only those files are to be included that have been measured using the
same task file.

o Please select the time interval of the recorded data or the file
numbers you would like to record in the daily report.

o Click [Update]. Then click [OK].

Please note

The windows “time interval” and “file numbers” will only be active if files
with the same particle model have been selected (for example x_area).

|II

If more than 20 columns are to be displayed in the table, a warning
message will be issued. If the table consists of more than 20 columns, the
table window will be less clearly structured, and the table cannot be printed
completely on one A4-sheet.

x

€ , ‘Warning: More than 20 colurmns in the table,
2)

Conkinue?

Click [Yes] to continue. The table window “Daily report” is opened and
displays the measurement results of the selected result files.

[ Daily report: ...\Crystal_sugar\Crystal_sugar_x_area_D01.rdf - Crystal_sugar_x =] 3
File Edt Yiew Help
File Data Time  Datafilz Taskle
File 1 23012007 1512 Crystal_supar_x_area_001.rdf  Crystal_sugar.afy
File 2 23012007 1514  Crystal_sugar__area_002rdf  Crystal_sugar afy
File 3 23012007 1546  Crystal_sugar__area_003.rdf  Crystal_sugar afy
File 4 23012007 1640  Crystal_sugar__area_004rdf  Crystal_sugarafy
File 5 28.02.2007 1545  Crystal_sugar_x_area_009.rdf  Crystal_sugarafy
File 6  28.02.2007 1607  Crystal_sugar_x_area_006.rdf  Crystal_sugarafy
File 7 2032007 1231  Crystal_sugar_x_area_007.rdl  Crystal_sugar.afy
Sizeclass  [mm] 03 @3
File 1 File 2 File 3 File 4 File 5 File®& File7 File1 File2 File3 Filed4 Filef
=0100 0000 0.000 0.000 o0.oo0o 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
0100 0823 0775 0789 0783 0825 0.843 0.848 0178 0775 0799 0.7a3 0825 0843
0823 1.548 0200 0181 0183 0156 0143 0140 0.660 0475 0.880 0888 0.881 0982
1.548 2.268 0018 oo1e 0014 0018 0.008 0.011 0148 0994 0898 1.000 1.000 1.000
2.268 2801 0.006 0002 0.000 o0.oo0o 0.000 0.000 0013 1.000 1.000 1.000 1.000 1.000
2901 3714 0.000 0.000 0.000 o0.oo0o 0.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000
3714 4.436 0.000 0.000 0.000 o0.oo0o 0.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000
4436 5158 0000 0000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000  1.000
5158 5862 0000 0000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000  1.000
5862 6604 0000 0000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000  1.000
B.604 7327 0.000 0000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000  1.000
7327 8.050 0.000 0000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000  1.000
8.050 8773 0.000 0000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000  1.000
8773 9.495 0.000 0000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000  1.000
9.495 10218 0.000 0000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000  1.000
10.218 10941 0.000 0000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000  1.000
10,941 11.664 0.000 0000 0.000 0.000 0.000 0.000 0.000 1.000 1.000 1.000 1.000  1.000
11.664 12.386 0.000 0.000 0.000 o0.oo0o 0.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000
12.386 13109 0.000 0.000 0.000 o0.oo0o 0.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000
13.109 13.832 0.000 0.000 0.000 o0.oo0o 0.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000
13.832 14.655 0.000 0.000 0.000 o0.oo0o 0.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000
14.655 16277 0.000 0.000 0.000 o0.oo0o 0.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000
16.277 16.000 0.000 0.000 0.000 o0.oo0o 0.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000
=16.000 0.000 0.000 0.000 o0.oo0o 0.000 0.000 0.000 1.000 1.000 1.000 1.000 1.000
K1 I

In the window "Daily Report”, move the scroll bar to the right side to view
all columns in the table.
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7 The CAMSIZER® software: the menu “Results —-Daily report”

7.4.7.2 The menu bar in the window "“Daily report”

7.4.7.2.1 The menu “File” in the window “Daily report”

Export: Export the table to another format. The table can be saved in
XLD- and XLE-format. The folder can be selected and the file
name can be defined in the opened dialogue window.

saveas 21|
Save i I ) pve_spheres j - = B
| Jimages
File name: I Save I
Save as lype: IEXCEL-readable,German [*.=ld] j Cancel |
HEEL.eadable German [ ad] &

Print: Print the daily report.

Exit: Exit the window.

7.4.7.2.2 The menu “Edit” in the window “Daily report”

Copy: Copy the table to the clipboard (ASCII-format).

7.4.7.2.3 The menu “View” in the window “Daily report”

The menu “View” contains two menu items: “Characteristics” and “Units”.
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7 The CAMSIZER® software: the menu “Results —-Daily report”

7.4.7.2.3.1 The menu “View” - Characteristics”

When the menu item “Characteristics” is selected, the dialogue window
“Daily report” opens where the file order, the characteristics and the table
display can be edited or selected.

x| The file order can be displayed
File order: & Time order according to the recording time

(“Time order”) or according to the

{ Alphabetical order : . - "
file name (“Alphabetical order”).

Select
The characteristics and the table can
¥ Table Select be edited. Mark the respective
checkboxes. The buttons [Select] will
oK Cancel become active.

7.4.7.2.3.1.1 Characteristics - Edit characteristics

When the button [Select] is clicked, the window “Characteristics” is opened
in which the characteristics can be edited.

Characteristics B‘
Basic characteristics o Shape characteristics a
«(Q) values Based on number Based on velurme | Based on area |
- o
v at=]10 Part of particles: Iean value over
Daily report x| f¢ @2= 50 % Characteristic Threshold alll itz

2 ezi=| K % 03 (5PHT) W oseHr < [os [ Mean value SRHT3

File order: i+ Time order [¥ Span value Q3 (Symm) W symm <] [0 [¥ Mean value Symm3

Hanurifarri
{ Alphabetical arder [ Nonurifommity @ (o) 2 <] [os [ Mean value b3
& Q) val
= . (S)( V)a”‘es 03 (B_rec) - Afps— ¢
| -0 values

¥ Characteristics: Select | P« P T 0 (Sigma_y) ~ [=] I
Foo-f Q3 (b/]_rec) ~ =l I

v Tahls Select | 2R 03 (B I E r

— Q3 (Corw) [V Conv <[ [os [¥ Mean valus Con3
Futther characteristics
[¥ Combination
oK I Tl | [~ hp), Sigma ()

[V Specific surface area Sv  Fintinrepot €
=
I RRSE characteristics 0
[~ AFS number nandd ’— ; ’\CA\; [~ PI{@1,02)
v Calculate x(Q) and Q) based on GO - ~ sen Eroken rice
W Celeulate x(3) and 004 based on 03 | [ — %~ u
[~ Caloulate x(G) and G(x) basad on G2
I Mv2_Su(. Sigma2_Sw(x) TR Cancsl ‘ [ ———

The window is identical with the window “Characteristics” in the menu
“View” of the window “Characteristics”, please see chapter 7.4.4.1.3.1 for a
detailed description of this window.
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7.4.7.2.3.1.2

Characteristics - Edit table

When the checkbox “Table” is marked and the button “Select” is clicked,
the window “Columns for table and text files” is opened. In this window,
the table displaying the daily report can be edited.

Daily report |

File arder: i+ Time orcer

" Alphaketical order

¥ Characteristics Select |

v Takle

Ok |

Cancel |

—> o

Columns for table and text files x|
Based on numbker  Based on volume | Based on area | Qithreshold), depending
o= Iz on classes:
W a3 VG2 Shape characteristics:
¥ 1.03 102
o " o ¥ xFe3 ¥ SPHT3 I [ QEPHT)
¥ a3 ¥ Symm3
¥ g0 I~ p2_sv ¥ %3 v b3 Threshold
¥ co ¥ xFe_min3 I~ B rec3
¥ 1-c0 ¥ sha_min3 ™ Sigma_va | D]
¥ xc_min3 I~ bil_recs
[ xFe_max3 | =] Threshold |
[ mm W xMa_mex3 ¥ Corre3
I~ ASTM Mesh W xc_maxs
I Tyler Mesh W PD3 Set all |
v x_mean3
S Clear al |
Size-class file:
[messo g -~
[¥ LBandlh I Reverse [~ Mo automatic limit
[~ Colored v Printinrepart
Cancel | Remove data |

The window “Columns for table and text files” is identical to the window in
the menu “View - Characteristics” in the menu bar of the window “Table”.
Please see chapter 7.4.1.2.3.1 “The menu " View - Characteristics " for a
more detailed description of the functions of this window.

7.4.7.2.3.2

Grain size:

Q) qie):

Fraction p:

Ol

mim

-

prm
" {inch)

-

-
[

Y

- 7
=1

Y

i I O T

Cancel

Grain size

Q (%), g (x)

Fraction p

Time

The menu “View - Units”

Select display of the grain size in
mm or gm or inch

Select the display of the
distribution in % or on a scale
from 0...1

Select the display of the fractions
on a scale from 0...1 or in %

The function "time” is only active
if a trend analysis is performed
(see chapter 7.4.6. “Trend
analysis”).

7.4.7.2.4 The menu “Help” in the window “Daily report”

Call online help for this function.
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7 The CAMSIZER® software: the menu “Results - Combine sieve and

CAMSIZER® results”

7.4.8

CAMSIZER®-results”

The menu "Results - Combine sieve and

This menu item permits the combination of the results of a CAMSIZER®
measurement with the results of a sieve analysis.

With a click onto the menu item, the window “"Combination of sieve
analysis and CAMSIZER® measurement” is opened.

7.4.8.1 Select the sieve data

Combination of sieve analysis and Camsizer mea x|

Sievedata | o Select

# [mm]l %2 [mm] pa cameze] raw data file

I | Camsizer data

Select | & mm @« 0.1
 um %

_ 21|
Laak jn: I \) pve_spheres j - ﬁ _

images
pwvi_sphereso0l, rdf
prc_spheres00z, rdf
pve_spheres003, rdf
pvi_sphereso04. rdf
pwvi_spheres00s, rdf

4

pve_spheres00&, rdf prc_spt
pvi_spheres007 . rdf pvi_spt
pve_spheresiog. rdf puc_spt

pve_spheres009, rdf
pve_spheres010,rdf
pve_spheres_x_len_001.rdf

| i

File name: ||

Open I

Files of bype: IFlaw data files [*.rdf]

j Cancel |

£

oK | Cancel |

Click the button [Select]. Sieve data have to be available as a reference
file, which will usually be saved in the directory "CAMSYS”. The data can be
saved as an REF-file or as an EXCEL or TXT-file.

In the window “Open” the directory and the file can be selected. The
classes of the reference file (x1 and x2-values) and the p3-values will be

shown in the display window.

In the lower right part of the display window, please select the units (mm
or um) for the display of the particle size (x-axis) and the scale on the y-

axis (% or a scale from 0...1).
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7 The CAMSIZER® software: the menu “Results - Combine sieve and
CAMSIZER® results”

7.4.8.2 Select the CAMSIZER®-data

Sieve data: |ref2.ref

#1 [mm] %2 [mm]

0.400

0.630 1.000
1.000 1.600
1.600 2.500
2.500 4.000

[ Camsizer data

0K |

Combination of sieve analysis and Camsizer meas =
p3 camsizer raw data file
0.0011
0.0344 open 2| x|
0.2453 = ;
0.4305 Look it I ) pvc_spheres j - B B
0.2386
images pvi_spheres00é, rdf pre_sph
pvi_spheres001.rdf pwi_spheres007, rdf pi_spt
pve_spheres002, rdf pvi_spheres008, rdf pre_sph
prvc_spheresi03,rdf prc_spheresn0d, rdf
pvi_spheres004, rdf pwi_spheres010.rdf
o & mm & 01 pve_spheres005, rdf pvi_spheres_x_len_001.rdf
S — | =,
(o pm % P | | _,I
File: name: || Open I
Cancel |
Files of twpe: IHaw data files [".rdf] j Cancel |

4

With each sieve class, a CAMSIZER®-file can be combined.

Mark the size fraction of the sieve data in the display window,

Mark the checkbox “Camsizer data” and click [Select]. A window
opens where the CAMSIZER® file can be selected.

Select the directory and the RDF-file you would like to combine with
the sieve data file.

Click [Open].

The CAMSIZER®-file will be displayed next to the sieve data file in the
display window.

With each sieve fraction a CAMSIZER® file can be combined.

When the selection of the files to be combined is complete, click [OK]. The
window “Graph - Combination” will be opened.
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7 The CAMSIZER® software: the menu “Results - Combine sieve and
CAMSIZER® results”

7.4.8.3 The window “"Graph - Combination”

M Graph - Combination ...\Sugar_BZ_05%\combination.rdf
File Edit WYiew Extras Help

2| in L Lo
3| (S| || [tin toe[tes[res] 4] 1H]=[=| [l DA 2
L3[BT oo e . : ! : :
S SR N S S — - SRR NN S —
N s
_______
7 combination.rdf
H H | H H H H sugar_BZ_05%_xc_min_001.rdf
B e Cugarret -

50 : : ‘ : ) ; S A L A
FTIE S ..

Y : f I : f f f : I s

1] 0.2 0.4 0.6 0.8 1.0 ®e_min [mm]

LM

In the window “"Graph - Combination”, the combined results are
represented in a graph window. “Combination” is displayed appear in the
headline of the window.

The results can be displayed as a bar diagram, a cumulative distribution
(Q(x)), a cumulative distribution of residue (1-Q(x)) or as a frequency
distribution (q(x))”. The functions are similar here.

The display of the results in this window can be changed using the icon bar
and the menu functions, and they can be saved, copied and printed. To
save the combined results, click |-File | Save measurement file- | in the main
menu. For a more detailed explanation of the functions of the menu items
and the icons, please refer to chapter 7.4.2 “The menu " Results - Graph”.

For the evaluation of the combined results, a table window and a
characteristics window are available. Both contain similar menu functions
like the “usual” table window (please see chapter 7.4.1"The menu " Results
- Table"") and characteristics window (please see chapter 7.4.4 “The menu
"Results - Characteristics *”.). A shape characteristics window is not
available, as the sieve data do not contain information about the particle
shape.
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7 The CAMSIZER® software: The menu “Options”

7.5 The menu "“"Options"

In the menu “Options”, the parameters for a measurement task can be set
and edited, and reference data can be inserted.

The menu “Options” offers the following menu items:

 Measurement parameters

» Size classes

* Volume classes for Q (V) (optional)
» Classes for shape characteristics

e Overview class files

e Input reference distribution
+ Create fitting file

« Info fitting file

e Input fraction limits

The menu item “"Measurement parameters” opens a deck of register cards
in which the measurement parameters can be defined. Please see also
chapter 6.3 “Edit measuring parameters”. The register cards will be
described in detail in chapter 7.5.1 “The menu " Options Measurement
parameters "

“Size classes”, “"Volume classes for Q(V)” and “Classes for shape
characteristics” are part of the display parameters which are also available
if the “Wizard”-Tool is used. From the main software menu, each of the
windows can be opened individually by a click on the respective menu item.
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7 The CAMSIZER® software: The menu “Options - Measurement
parameters”

7.5.1 The menu "“"Options - Measurement parameters”

With the menu item “"Measurement parameters”, the register card deck
“Measurement conditions” is opened. The card “"Cameras (Measurement
parameters)” is visible first and can be edited. The other cards can be
opened by navigation:

« With [Next] or [Enter], the next register card can be opened (except
“Save task file”).

« With [Undo], the changes on the actual register card are reset.
« With [Cancel], all changes are reset and the register card deck is left.
« With [OK], the register card “Save task file” can be opened.

Each of the cards will be described in the following.

7.5.1.1 The register card “"Cameras / Measurement

144
parameters
Measurement conditions S|
Feeder and funnel parameters Cameras (Measurement parameters) lSave images] Settings I Warnings] Save task ﬁle]
[v CCD - Basic: [v CCD - Zoom: 0 0
lgnore particles lgnore particles
. . = l> ]
for size for shape for size for shape
characteristics  characteristics characteristics  characteristics Charactaristic Threshold
smaller than (mm): |D |D |D |D [ SPHT
coarser than () |1DD |1DD |15 |15 [ Symm
[ bA
[ Sigma_v
Image rate: 100% (11« [ Fill transparent particles o
[ bfl_rec
[¥ Warning if image rate factor < |50 % [ BL
Cony
Display interval: a0 r
Stop measurement after
[v number of images: 1000 O e
[v number of empty images: 100 Cormbination | Sharpness |
Ok Cancel | Unda |
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7 The CAMSIZER® software: The menu “Options - Measurement
parameters”

o CCD-Basic & CCD-Zoom
Ignore particles
Define image rate
Set combination for particles ignored

Set sharpness for particles ignored

7.5.1.1.1 Define size of the particle ignored by CCD-Basic and
CCD-Zoom

In this area, the recording of particles by CCD-Basic and CCD-Zoom can be
activated. Mark the checkboxes of the respective camera. When these
checkboxes have been activated, the lower and the upper limit for the size
and the shape characteristics of the particles to be recorded by CCD-Basic
and CCD-Zoom can be selected.

All particles that exceed (“coarser than”) or fall below (“*smaller than”)

these limits will be ignored in the measurement. Activate these settings by
marking the checkboxes.

7.5.1.1.2 Set characteristics for particles ignored in files

« Define the settings of the particles to be ignored in the measurement
result files. By a click on the tab [<] or [>], the threshold type can
be selected. If particle parameters exceed or fall below these limits,
they will be excluded in the raw data file.

Mark the checkbox of the parameter. The input box will become active,
please insert the threshold.
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parameters”

7.5.1.1.3 Define the image rate

Image rate

Warning

Display
interval

Fill
transparent
particles

Select the image rate from the drop-down menu. The
standard value is 1:1 (100%). This may be altered if
the processing speed is insufficient because of too
many fine particles.

Activate a warning if the image rate factor falls below
a defined value. Insert this value in the checkbox.

Define the interval for the display of the images on
you computer. The image display can be activated by
a click on the respective button in the icon bar.

When transparent particles are measured, it might
occur that white areas exist in the middle of their
projection. These areas will usually not be recognized
as part of the particle and will be excluded from the
measurement.

If the option “Fill transparent particles” is activated,
these white areas which are surrounded by a shadow
projection will be filled automatically and thus will be
included into the measurement.

Stop measurement after

Number of
images

Number of
empty
images

Select the number of images to be recorded with CCD-
Basic and CCD-Zoom. When the number is reached,
the image recording will be stopped. The number will
be divided between both cameras, i.e. if a total
number of 1000 images is selected, 500 images will
be recorded with each camera.

An empty image is a camera recording with no
detected particles. When the defined number of empty
images (e.g. 150) will be reached, the measurement
will be stopped. Answer the software query with [Yes]
to terminate the measurement or [No] to continue, for
example if some sample material is still left on the
feeder. (Note: insert a value of typically between 150
and 500.)
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parameters”

7.5.1.1.4 Set combinations for parameters for particles that will
be ignored

* Click the button [Combination]. The window “"Combined
characteristics” is opened.

In the window “Combined characteristics”:

Combined characteristics g‘
Ignore particles, if

[» Characteristic: |SPHT ﬂ > |D.95 fl=] i
OR

[v Characteristic: |b,n’| ﬂ > |D.8 AND ¢ 095
AND

[+ Characteristic: |x_area[mm] ﬂ > |El.5 AND < |25
OR

[” Characteristic:
AND

[ Characteristic: | J |
OR

[ Characteristic

oK Cancel

+ Mark the checkboxes to activate the input boxes for the
characteristics. In the drop-down menu, select the characteristic. By
a click on [Update], the combination will change to "AND” or “"OR"
depending on the entered thresholds so that this condition makes
sense.

« In the example above, particles will be ignored which fulfill the
condition:

(((SPHT > 0.95) OR (SPHT < 0.8) OR (b/I > 0.8) AND (b/I< 0.95))) AND
((x_area>0.5) AND (x_area < 2.5))

Particles that fulfill that condition will be ignored in the result files.
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parameters”

7.5.1.1.5 The button “Sharpness” in the register card
“Cameras / Measurement parameters”

Click the button [Sharpness]. The window “Ignore unsharp particles” will
be opened.

lgnore unsharp particles

[+ lgnore ungharp paricles for size and shape charactarnistics

[ lgnore unsherp particles for shape chamacienstcs

sharpnass ¢ 3]

cares_|

In the input box, set the value for the particle sharpness.

The value for the particle sharpness is derived from the edge sharpness of
the particle. The maximum value for particle sharpness is 50. A hormal
value for particle sharpness is between 30 and 40.

All particles with a sharpness value smaller than the inserted value will be
ignored in the measurement.
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parameters”

7.5.1.2 The register card “"Feeder and funnel
parameters”

X

Measurement conditions

Feeder and funnel parameters lCameras [Measurement parameters)] Save images] Settmgs] Warnings] Save task ﬂle]

Funnel positioning Feeder

Fast forward
[v" Funnel position [mm]. |54

Starting level
Caontral level for 8

[+ Funnel to position 0 R — ,55— for measurernent G0

Max. duration

a. contral level: Ell
of fast forward [s]: a0 i rontral [Bve
Mominal covered area [%] |1

Base of contral: 20

~ Maximum cavered area

Measurement o

M EE ST [v Include in measurement, if
coverad area

] Il o GO - Basic [%] < | 100

Threshald of feeder CCD - Basic [%]: 100

covered area
Tl s CCD- Zoom [%] < [10

(%l v Maximum covered area

Upper position [mm]: CCD - Zoom [%]: 100
Feeder value for con-
tinued measurament Width of feeder [mm]: ’?’D— Cleaning feeder e
Duration of measu-

[v' Automatic cleaning
rement, upper position:

Max. covered area [%]: |9

Minimum duration,

Iower position: [v 'With guidance shest

TITTTT .

Max. nurmber [v “Yacuum Max. control level a0
of steps:
(1] Funnel positioning

The upper checkbox enables the automatic movement of the
funnel to the preset funnel position. Correct the funnel position
in the input box if required.

Mark the second checkbox to activate the funnel movement to
the zero position at the start of the measurement.

? Feeder
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Fast forward

Control level
for fast
forward

Maximum
duration of
fast forward

Set value for the feeder control level during the advance
of the material from the funnel to the shaft (before the
image acquisition). The control level for fast forward
should be about 5 units higher than the starting level.
Usually, this value is determined automatically by the
test measurement.

Set the maximum duration of the advance period (in
seconds) to feed the particles before the start of the
actual measurement.

Include in measurement if

Covered area
CCD-Basic

Covered area
CCD-Zoom

Width of
feeder

Guidance
sheet

Vacuum

A few particles might already fall into the shaft during
the advance period. The particles may be discarded or
included into the measurement if these checkboxes are
marked.

Set the level of covered image area at which the
measurement can be included. Mark the checkbox of the
respective camera. (Note: this option ensures that all
particles are measured. Set this value higher than
nominal covered area, for example basic 3% and zoom
5%.)

Insert the width of the feeder in the input box.

Indicate the use of the guidance sheet

Indicate the use of the airflow.
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parameters”

(3] Measurement

Starting level for
measurement

Maximum control
level

Nominal covered
area (%)

Base of control

Max. covered
area CCD-Basic
and CCD-Zoom

Please note

Feeder start value for the measurement. The feeder
start value is determined automatically during the
test measurement or when a new task file is
defined.

Maximum level for the feeder control. Avoid
settings that cause uncontrolled bouncing of the
particles at the end of the measurement process.

Insert nominal shading (i.e. the percentage of the
area covered with particles (shadowed) in relation
to the total camera acquisition area).

Insert number of images of which the average for
the feeder control will be calculated (images per
second).

Insert maximum particle density in % for the CCD-
Basic and the CCD-Zoom camera.

Note: images with a covered area exceeding the
entered value will be excluded from the evaluation!
Suitable for fine particles.

There is a feedback loop between the feeder and the covered area, i.e. the
feeder control level will be adapted if a certain level of covered area is

exceeded.
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parameters”

Cleaning feeder

Automatic cleaning

E

Maximum covered area

Activate or deactivate the automatic
cleaning after the measurement process.

If the automatic cleaning has been
deactivated, the feeder can also be
cleaned manually. Click the respective
button in the icon bar.

Insert the maximum covered area during

the cleaning process.

Maximum control level

Insert the maximum feeder control
during the cleaning process.

(5 Measurement (Funnel and Feeder setting)

Threshold of feeder for
upwards

Upper position (mm)

Feeder value for
continued measurement

Duration of measurement,
upper position

Minimum duration, lower
position

Max. humber of steps

Define the value of the feeder control
at which the funnel will be run
upwards.

Define the height of the funnel in the
upper position.

Define the feeder control value for
the continued measurement.

Define the duration of the
measurement while the funnel is in
the upwards position.

Define the minimum duration of the
period the feeder lasts in the lower
position.

Define the maximum number of

performing this process (upwards and
downwards movement of the funnel).
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7.5.1.3 The register card "' Save images” (optional)

Measurement conditions g|

Feeder and funnel parameters] Cameras (Measurement parameters) Save images ISettmgs] Warmings I Save task ﬁ\e]

[v ccD-B [v cch-Z

Image saving rate 1

CCD-B CCD-Z
M= 10 M= 10
Minimum cove- Minirmurm cove-

red area [%]= |0 red area [%] =

| Save anly, if at least 1 particle located in image
. Save only images, if at least 1 particle
fullfills combined conditions

The names of image files will be:

for CCO - B: <data file name>_b_<image No.=.bmp
for CCO - Z: <data file name>_z_<image No.».bmp

On this file card, the saving of the images recorded by CCD-Basic or CCD-
Zoom can be activated.

Please note that this function requires much free hard disk space (about

735 KB per image). When the storage capacity is exhausted, the
measurement will be cancelled.

The images will be saved in the folders of the task files under the subfolder
“images”.

Single images can be saved during the measurement process by opening
the live image and clicking the symbol “"Save image” during measurement.

For further details, please see chapter 7.6.1 “The menu " Extras - CCD-
image "".
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N= Defines the ratio between all images and the images
to be saved. If N is set to 4, then every fourth image
will be saved.

Minimum Define the minimum covered area (shading) of the
covered images that will be saved. In this way, the saving of
area (%) empty images will be avoided.

When the checkbox “Save only, if at least one particle located in the
image” is activated, images without any particles will not be saved.

Mark the checkbox “Save only, if at least one particle in the image fulfills
the following condition™ to define the conditions of the particles to be saved
in measurement. With a click on the button [Combination], the window
“ignore particles, if” is opened in which the conditions of these particles can
be defined. Please refer to chapter 7.5.1.1.4 “Set combinations for particles
that will be ignored” for a description of this window.

7.5.1.4 The register card “Settings”

Measurement conditions B|
Feeder and funnel parameters] Carneras (Measurement parametars) ] Save images Settings lWarnings] Save task ﬁle]
Particle model o Shape characteristics o
1 |2 ] 3 ] 4 ] 5 ] Based on number Based on volume lEiased on area]
Size definition: o . o
Characteristics, depending on Characteristics, Mean value over
|xc:_min ﬂ ’ depending on all particles:
threshold
. [v xFe3 [v SPHT3 [v SPHT3 [v SPHT3
Size-class file for measuremente
[v xtdad [v Symm3 [v Symm3 [v Symm3
|Crytsa|_sugar gkl ﬂ
[v xc3 [v bA3 [v b3 [v bi3
e, copening o Heses [v xFe_min3 [ BfL_rec3 [ BfL_rec3 [ BfL_rec3
[v xMa_min3 [ Sigma_v3 [ Sigma_v3 [ Sigma_v3
without -l @ V' xc_min3 [ bAl_rec3 [ bil_rec3 [~ bl rec3
without - [v xFe max3 [ BiL3 [ B3 [ BiL3
[v xMa_max3 [v Cor3 [v Coma3 [v Coma3
[v xc_max3
SPHT fitting: 0 -
[v PD3
Computa e ] e Set all Clear all
Combination @

(0]24 Cancel | Undo |
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Particle model

Select size class file
Q-Threshold
SPHT-fitting

Shape characteristics
Combination

7.5.1.4.1 Settings — Select particle model

The “size” of a particle can

be defined in different ways. The CAMSIZER®

can measure up to 5 different particle “size values” in one step according

to the following definitions:

X_area

XC_min

xFe_min,
Fe _max

xMa_min,
xMa_max

X_length

x_stretch

X_mesh

XxMa_rec

From the shadow projections of the particle the
equivalent diameter of a circle with an
equivalent area is computed.

Minimum chord; particle classification
according to the minimum extension

Minimum and maximum Feret diameter
(minimum and maximum extension)

Minimum and maximum Martin diameter

Diameter derived from the largest Feret and
the smallest Martin-diameter

Stretched lengths of orientated extrudates

Minimum square around the particle projection
(sieve analysis)

Minimum ratio of xMa and xFe (vertically
positioned to each other)

These parameters will be explained in more detail in chapter 8

“Characteristics”.

Up to five particle models can be selected for one measurement procedure.
Please note that each particle size model results in a different distribution.
Each particle size model allows measuring a different property of the
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particle. The choice of the particle size model depends on the application,
for example xc_min is a meaningful parameter to compare the CAMSIZER®
results with sieve analysis data, whereas x_FeMax is often used for length
measurements of extrudates.

The data of each selected particle size model are stored in a separate raw
data file (*.rdf) with the filename (taskfile_particlemodel.rdf). The raw data
files are stored in the CAMDAT-folder of the measurement file, for
example:

Camsizer\CAMDAT\pvc_pheres\pvc_spheres_xc_min_001.rdf.

The number at the end of the file hame indicates the count of the repetition
of the measurement procedure of this task file. If the measurement is
carried out for a second time, the file name will be:

CAMDAT\pvc_ spheres\pvc_ spheres_ xc_min_002.rdf.

After the measurement, the particle size model 1 is displayed in the
graphical display window. The other particle models can be selected in the

graph window by a click on

[(-FileORead comparison file-[J, for example:

« CAMDAT\pvc_spheres\pvc_spheres_x_area_001.rdf.

M Graph - ...\pvc_spheres\pvc_spheres_xFemax_001. rdf

Fle Edit View Extras Help

2| in L Lo
| B|E| [ [tin et |mes] [#]1#] #=[= W]l DNIA] 9
Q3
20x] 05
% : = pvc_spheres_xFemax_001 rdf
'-°°K-"":I—“"‘Efs”h‘a'ES j kol o g 0.8 Lplvc_siplheres_xMamin_Um.rdf
manes: [El e _spherssone.rdf S pe_spt
[ pe_spheresont.rdf =) pwc_sphereson7.rdf Er 0z
(1] pc_spheresDnz.rdf i prc_spherestng.rdf ] prc_spt
pwi_spheres0o3.rdf @pvc_spheresuog.rdf 06
pvc_spheresum.rdf pvc_sphereleU.rdf
= pvc_spheresons.idf = pre_spheres_x_Jen_not.rdf 05
< | | 04
File name:  [pvc_spheres04 Open | 03 ’
Files of type: [ Faw data files (%] =l Canel P 02 J
A

01 ]

o 2 4 B g 10 12 14 16 18 *[mm]

MU
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7.5.1.4.2 Settings - Select size class file

Select the class file where the size classes have been defined. In the task
file, the measurement parameters and conditions (for example particle size
model etc.) are saved. Different measurements can be performed with the
same task file.

7.5.1.4.3 Settings - Q-threshold value

Here you can select a class-dependent Q-threshold-value. This function is
optional.

Depending on the selected value, the cumulative distribution or the
cumulative distribution of residue of this threshold will be shown (please
see chapter 7.4.1.2.3.1.4 “Characteristics — Q-threshold, depending on
classes” for more detailed information).

Two Q-thresholds can be selected. These shape characteristics are saved in
the classes that are defined in the size class file. The thresholds of this
value can be edited after the measurement in the menu “View” of the
window “Table”.

If the size classes are changed during the analysis of the results (after the

measurement), the values will be interpolated, and can differ slightly from
the original values.

7.5.1.4.4 Settings - SPHT-fitting

SPHT-fitting (not available in every software version) has been configured
for the compensation of the sphericity deviation between the cameras
CCD-Basic and CCD-Zoom. These deviations are caused by the different
pixel resolutions of the two cameras.

Please note

This function is available after a measurement. Two raw data files of a
previously performed measurement will be read. Click [Compute]. Select
the raw data files recorded with CCD-B and CCD-Z in the dialogue
windows.

Please see chapter 7.6.7 “The menu " Extras - Measure for SPHT-
correction "” for a more detailed explanation of this function.

188



7 The CAMSIZER® software: The menu “Options - Measurement
parameters”

7.5.1.4.5 Settings - Shape characteristics

Define shape characteristics that will be measured in the following
measurement procedure. Depending on your software version, the
measurement of characteristics depending on area, volume or number can
be selected.

Only those characteristics will be recorded in the raw data files that are
defined in this window before the measurement. Please note that class-
dependent characteristics influence the size of the raw data file; therefore
select carefully which shape characteristics you would like to record.

7.5.1.4.6 Settings - The button [Combination]

Set a combination of characteristics that are detected by the cameras. Only
the particles whose characteristics correspond to the values inserted in this
table will be recorded in the raw data file.

Combined characteristics @

Mark the checkboxes to e
activate the input boxes. o rmmterote [FPT 5 | wo [
In the drop-down menu, on
select the characteristic. v Cheecterisic [Elec <] > | Ao < |
By a click on [Update], the T
combination will change to oo
“AND" Or “OR,, dependlng [~ Characteristic: i]rgg;&:[?nrpﬂ]]] )
x_stretch [mm
on the enFered thr_esholds [ Crorectorei [ e R
so that this condition SrHT
makes sense. -
[ Characteristic Ej‘?_ﬂ:eﬁc_v
E/L =3
[ Characteristic: s =]
Cancel Update
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7.5.1.5 The register card "Warnings” (optional)

Measurement conditions

Feeder and funnel parameters] Cameras (Measurement paramelers)} Save images] Settings YWamnings ISave task ﬁlel

Raw data limits

Display
[” an screen

[v inreport

when

@30 == [0
i

Q3(x2) <= |90
an

at ¥l =

at x2=

%

mrm

mm

o @3 |oz |
[v  Lower reference file:
|ref1.ref ﬂ
[v  Upper reference file:
|ref1 ref ﬂ
Warning

[ an screen
[ inreport

[ infile

pi p3 \ p2 ] ®
[w Reference file:
|reference_1 pd ﬂ

Warning:
[ anscreen
[ in report
[~ infile

[v \Warming if image rate factor < |50 %o ®

Ok Cancel |

Undo |

Segregation ®

X

Activate warnings if the recorded results deviate from certain tolerance

values.

Raw data limits

Qs(x)

Reference files for Qo (Xx), Q2(x%),

Fraction limits for ps , po or p2

(fractions)

Warning if image rate factor <

e o @b

Segregation
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7.5.1.5.1 Warnings - Raw data limits

Set volume-based limits for cumulative distribution. A warning appears on
screen or in the report if Q3 (x1) = and /or Q3 (x2) £ x(the inserted value).

In this way , an alarm will be issued if a certain size (in mm) exceeds or
falls below a certain proportion of the sample.

In the checkboxes in the “Display”-area, it can be selected whether the
alarm appears on the screen and/or in the report. This function applies to
the raw data. Shape parameters or fitting files are not taken into
consideration.

7.5.1.5.2 Warnings - Reference files

A warning will be issued if the measured Qs, Qo or Q,-distributions fall

below or exceed a selected reference file (“"Upper reference file / Lower
reference file”). The reference file can be selected by a click on the scroll
bar. It can also be selected whether this warning will appear on the screen,
in the report or in the file.

The warning also appears when the result files are loaded by selecting-
FileOOpen measurement file-O. If the results are exported to an EXCEL-
file, the warning will be written in the headline. This function can also be
applied to result files which have been fitted or to which a shape parameter
has been applied.

Please note

To activate this warning function, a reference file has to be defined.

If this warning is activated it can be shown on the screen after the
measurement or in the report. To create a reference file, please click -
Options O Input reference distribution-Cj(Please see chapter 7.5.6 for a
more detailed explanation).

/.5.1.5.3 Warnings - p3 , PQ_Or P2 (fractions)

A warning will be issued if the reference data ps, ps or p2

are infringed. Please select in the checkboxes whether the warning will
appear on the screen, in the report or in the file. Select the reference file in
the respective box.
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This function can also be applied to result files which have been fitted or to
which a shape parameter has been applied.

Please note

To use this function, a reference file has to be created. To create the
reference file, please click -OptionsCInput fraction limits-[J, (please see
chapter 7.5.9)

7.5.1.5.4 Warning if image rate factor <

A warning will be issued if the number of images recorded per second falls
below a certain percentage of the maximum possible image rate. A typical
warning threshold is 95%. If the image rate is too low the measurement
results might be wrong.

A low image rate might be caused by one of the following reasons:

« Too many fine particles with a high covered area value (acquisition
too fast).

e Reduced processor capacity due to other software running on the PC.

» Reduced processor capacity due to other processor tasks such as
data storage or graphics tasks such as frequent mouse actions.

7.5.1.5.5 Warnings - Segregation

Set a segregation warning. Some materials have physical properties that
may cause a segregation or agglomeration of the sample. In the dialogue
window, the segregation warning concerning certain characteristics can be
set. The user can set certain tolerance limits. If those limits are exceeded,
a segregation warning is issued. This option is only used in rare cases.
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r

Segregation warning

Activate segre-

gation warning \

Segregation moni-
toring by volume, i Ares
number, area

~ v Warning if tilt or segregation

Characteristic: Threshaold:

Standard deviation o Sigma3(x) e %
L |v x(03a), C3a= |10 % 20 %

Set alarm at a 0 e
= |A0 % 20 %
certain Q(x) v %(G3b), G3b : °
> v ¥(Q3c), Q3c= |90 % 20 %,
Set proportions in B : - E
the visual fields of < v “olume left, middle, right ¥

the camera —_—
= v Yolume left, right 20 %4

Insert thresholds

for the character- Ok | Cancel
istics selected on
the left side

7.5.1.6 The register card “Save task file"

After editing the measurement parameters, please open the card “Save
task file”. This register card is available in the window “"Measurement
conditions” and in the window “Display parameters”. It is also available
from the menu bar by selecting

[-FileOSave task file-[.

The task file should be saved after the measurement conditions have been
defined.

193



7 The CAMSIZER® software: The menu “Options - Measurement

14
parameters
Parameters for display R|
Size :Iassesl “olume classes Q(\/’JI Shape char. classesl Table 1 Character\stlcs] Graph ] Graph, shape characteristics Save task file I
Task file 0 |New7ta5k.afg ﬂ Rzl iz Q
[+ Raw data (*.rdf)
Size-class file: |New_task gkl = [~ EXCEL- readable, German (%.xId)
[ EXCEL- readable, English *.xle)
[ Shape parameter: 1 o [ Retsch - formatted (".ccg)
[ | J Directory | Mew_task ﬂ
File name: | MNew_task
o [~ Changeabls in measurement mode
Task file for comments: |New task afy ﬂ v .
- File number: 4
Head of report: | [ Changeable in measurement mode
. Retsch Technal
Ciafi ey | steeh echnology [ Dual saving
User: |
[ Print report after measurement
Material: |
Density gicm ® Mass q Attention!
The actual settings of measurement and
Camment | presentation parameters will be saved in the
| measurement task file
Ol | Cancel Undo

Select task file and size class file for the
measurement and the preview.

Shape parameter or fitting file

Head of report

o0 O

Result files

7.5.1.6.1 Save task file - Select task file and size class file

Select the task file and size class file under which the previously selected
measurement parameters will be saved. These files will be used in the
measurement procedure. Usually, the task file name and the size-class file
are pre-selected; they have been defined when the task file was created
(please see chapter 6.2 “"Create a new task file”).

If you wish to save the edited acquisition parameters in another file, select
the files in the drop-down-menus or enter a new task file name.
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7.5.1.6.2 Save task file - Shape parameter and fitting file

The task file does not only define the parameters for the measurement, but
also the parameters for the processing and display of the data. Therefore
several display parameters are also stored with the task file.

Either a shape parameter or a fitting file can be inserted to alter the display
of the data. Please mark the respective checkbox to select one of these
options.

The shape parameter is a constant factor according to which the
CAMSIZER®-distribution graph will be shifted on the x-axis. The scaling on
the x-axis is multiplied with the shape parameter.

With a fitting file, the measurement results can be adjusted to a
comparison file (reference file) Qs (x), for example a sieve result file.
Please select the respective fitting file in the drop-down-menu.

For the availability of this function, the fitting file has to be created under
-OptionsCFitting file-0J, please see chapter 7.5.7).

7.5.1.6.3 Save task file - Head of report

Edit the labeling of the report. The input boxes “Header of the report”,
“Company”, “User”, “"Material” and "Comment” can be edited.

If you wish to compute the specific surface S, and the relative density rD,
the input of the density of the material is necessary, otherwise the
calculation of these values will not be possible.

Please note

After the measurement parameters have been set, it is recommended to
perform the measurement procedure before editing the display
parameters. Most of the functions of the display parameters are available
after the measurement process. All functions can be re-edited after the
measurement process and will be updated in the measurement report.
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7.5.1.6.4 Save task file - Result files

Select export files for the measurement task, and select the options for

saving the files:

Export files

Input box
“Directory”:

Input box
“File name”:

Changeable in
measurement
mode:

File number

Raw data (*-rdf)
EXCEL-readable, German (*.xld)
EXCEL-readable, English (*.xle)
Retsch formatted (*.ccq)

Insert the name of the directory under which the data
will be stored.

Insert the name of the file into the text box. The file
will be saved using this name.

When this checkbox is marked, the filename and file
number can be modified in the measurement mode
when the measurement is started.

When this checkbox is marked, a number will be added
to the measurement result file if the measurement is
repeated with the same task.

After the first measurement, the files stored in the
directory will have the name:

\Camdat\Crystal sugar\ Crystal sugarl.rdf
\Camdat\Crystal sugar\ Crystal sugarl.xle
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Checkbox file In the following measurements, the number will be

number counted up:
"Changeable in \Camdat\Crystal sugar\ Crystal sugar2.rdf

mggztirement \Camdat\Crystal sugar\ Crystal sugar2.xle

If “File number” is not marked, the result files will be
overwritten if the measurement task is repeated and
the upcoming message "“File already exists. Overwrite?”

is answered with “Yes”.

If the checkbox is not marked, the file number cannot
be added to the file name in the measurement mode,

and the file will be overwritten if the meas

urement is

repeated with the same measurement task.

Dual saving:

Save the measurement result files additionally in a second directory. Mark

the checkbox and click [Select]. The window “Write results
directory” is opened.

in a second

Write results in a second d x| select a directory 7] x|
Select files: Save in: IJ CAMDAT j ] £ Ef-
¥ Raw data *rdf) \__Jpvc_spheres

[~ EXCEL - reacable, German (* xId)
[T EXCEL - readakle, English (* xle)

[T Retsch - formatted (*.cog)

¥ File number: I2
Select directory |

Save

Cancel

d

In the window “Write results in a second directory”, select the files that are
to be saved in a second directory by marking the checkboxes. Click [Select
directory]. The window “Select a directory” is opened. Select the directory

in which the respective files are to be stored.
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Please note
The register card “Save task file” and the window “Start measurement”

(please see next chapter) look identical. However there is a difference:

In the window “Start measurement”, you can select a task file and carry
out a measurement using this task file. In the register card “Save task
file”, the changes made to the edited task file on the register cards
“Measurement conditions” and “Parameters for display” can be saved, and
the existing task file will be overwritten.

7.5.2. The menu "“"Options - Size classes”

Edit the size classes. The register card “Size classes” in the window
“Parameters for display” is opened.

Parameters for display S|
Size classes l\a"olume classes Q(\/)] Shape char. classes ] Table ] Characteristics] Graph ] Graph, shape characteristics] Save task ﬁle]
(" Read size classes: Lower limit of the
| J lowest size class: 0.000 0
(  Sieve series: 0
. L Upper limits of all classes:
(" Linear division e
" Logarithmic division 0.0400 0.0530 01000 01600 0.2500
0.4000 0.6300 1.0000
& Edit e
Save Update | Unit: & mm
L2 e um
[8]24 | Cancel | Undo
o Read size classes / sieve series: Select the size classes from a

previously saved file ("Read size classes”) or select a sieve series.
Usually, the class file for the current task file is displayed
(taskfile.gkl). If you wish to use another class file, please select it in
the respective drop-down-menu. Either a size class file or a sieve
series can be selected.
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(2] Select the linear or logarithmic division of the classes. The
input boxes “"Measurement range” and “"Number of classes” will
become active. Please insert these values for each type of class
division.

(3] Edit: When this checkbox is marked, the upper limits of all classes of
the respective class division type and the lower limit of the lowest
size class can be edited manually in the respective edit windows.

® Select the units for the display of the values.
Click [Update] to apply the settings.

7.5.3 The menu "“"Options - Volume classes” (optional)

The representation of the particle distribution can be based on size or on
volume. The calculation of the particle volume is based on the dimensions
detected in the measurement process and a certain defined volume model.
Please note that this individual definition of the volume model depends on
the availability of a special configuration in your software version.

Parameters for display x|
Size classes  Wolume claszes QYY) |Shape char. classes I Takle | Characteristics I Graph I Graph, shape characteristics I Save task file |
{~ Read size classes: Imegslj_gm j Lowver limit of the
lovwest size class: I 0.1 0
Upper limits of all classes:
= Linear division 0
" Logarithmic division 0.8227 1.5455 22682 29909 3.7136
4. 4364 51591 555315 66045 73273
v Edit o g.0500 8.7727 949551021582 10.5409
11 6636 123864 131091 13.8315 14.5545
152773 16.0000
[easurement range: i = I 01 i * e
SOmEs = I 16 T *
Mumber of clagses: I 22
Sawve Upiiste | Q Lirit: mim =
oK Cancel Unico T
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In the window “Volume classes”, the classes for the volume distribution can
be defined.

The window “Volume classes” is structured similar to the window "“size
classes” and offers the following setting options:

o Read size classes

Read the classes for a volume representation from a file that has
been previously saved. Usually, the volume class file (GKL-file) for
the current task file is displayed. If you wish to use another class file,
please select it from the drop-down-menu. The selection of a sieve
series is not available here.

@ Linear / logarithmic division
Activate the checkboxes for the linear and logarithmic division. In the
input boxes, set the measurement range for the division (minimum
and maximum volume).

Edit

® Select “edit” to edit the upper limits of the classes and the lower limit
of the lowest volume class. The edit-window becomes active for each
class type.

Unit
O

The unit available here is mm?.

Click [Update] to apply the settings. Click [Save] to save the
settings.

Please note

It is recommended to assign a suitable name to the size class files to
enable the user to easily identify the individual files of the size, volume or
shape characteristics
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7.5.4

characteristics"

The menu "“"Options - Classes for shape

Parameters for display

Size clazses I waolume classes QU Shape char, classes |Table I Characteristics I Graph | Graph, shape characteristics I Save task file |

Lowver limit of the
lowest size class:

I 003 o

Upper limits of all classes:

" Read size classes: Ip_shape1 Okl j
" Linear division e
" Logarithmic division
~ Edit @
Weasurement ranae;  Hormin= | 003 6
K mae = I 2

Mumber of classes: I 10

Save Update: |

ok Cancel Undio

0.0437 00625 01053 01609 0.2449
03728 0.5674 0.8635 13141 2.0000

X

In particle measurement, the particle size and the volume and shape
characteristics can be measured. In the window “Shape classes”, the
parameters for the display of the shape characteristics classes can be

edited.

The window is structured similar to the window "“Size classes”, however the
options “Sieve series” and “Units” are not available.

o Read size classes

Use the class file of the current task or select a saved task file from

the drop-down-menu.

Linear / logarithmic division:

Activate the checkboxes for the linear and logarithmic division. In the
input boxes, set the measurement range (minimum and maximum
grain size) for the division.
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0 Edit
Select “edit” to edit the upper limits of the classes and the lower limit
of the lowest class. The edit-window becomes active for each class

type.

Click [Update] to apply the settings. Click [Save] to save the
settings.

7.5.5 The menu "“"Options - Overview class files"

Size and volume class files Ll View the size class files and

Size classes for |pvc_spheres.gk| ﬂ the VOlume ClaSS flle Used
for the measurement task.

Size classes for table and |pvc_spheres.gk| ﬂ
Size classes for shape -
characteristics, depending on «: |pvc_spheres.gk| J
Size classes for shape
charactenteristics p(korl Kgr2): |p_shape1El.gkI ﬂ

Yalume

Please note

In this menu, the files cannot be changed. If you would like to select other
files, please select them on the respective file cards and save the task file
on the register card “Save task file”. The task files will be updated in the
dialogue “Overview class files”.
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7.5.6

The menu "“"Options - Input reference
distribution”

A reference distribution is a cumulative distribution that can be entered to
compare the CAMSIZER®-results with the data of a reference file.

=l This reference distribution can
= e be loaded in the window “Graph”
B oot in the menu O-View
[Characteristics-0O (please see
chapter 7.4.2 “The menu"’
& mm o1 Results - Graph"").
 pm (ol
I': ASTM mesh To insert a reference
Tyler mesh - . - .
! distribution, please click onto the
n=10 Reference file: - XY
e S menu item ”Input rgferenc‘:‘e
s distribution”. The window “Input
® i = a reference distribution” will be
" Fraction (mazss) Open8d.
Read |
7]
Save |
Cancel | Update |

To input a reference distribution

1. In the window “Input a reference distribution”, define the
settings for the x-axis and the y-axis of the coordinate system:
select the units of the particle size display in pm or in mm (x-
axis), and the scaling of the y-axis in % or on a scale from
0..1.

2. If you wish to insert the reference distribution of an ASTM or a
Tyler Mesh, please mark the respective checkboxes.

3. Mark the insertion of the reference data as a cumulative
distribution (Qs), a cumulative distribution of residue (1-Qs3), as
fractions or as mass-related fractions. In the drop-down menu
on the right side, the particle size based on number (Qp), area
(Q2) or volume (Q3) can be selected (except from mass-related
fractions).
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7.5.6.1 Input reference distribution - Manual insertion

Insert the x- and the y-value separated by a blank space in the edit field,
i.e. the blank space on the left side (use a dot for a comma). The y-value
depends on the selection of the scale in % or on a scale from 0...1.

x-value y-value

Mm mm

500 0.5 15 y-axis in %
500 0.5 0.15 y-axis 0...1

The order of the inserted values depends on the distribution type selected
in the drop down menu.

Q3 (x) « Enter the particle diameter x in ascending order

e Enter the cumulative distribution Q3(x). Q3(x)
has to be strictly monotonously ascending, i.e.
the same values are not permitted.

1-Q3 (x) e Enter the particle diameter x in ascending order

+ Enter the residue 1-Q3(x) in a strictly
monotonously descending order, i.e. the same
values are not permitted.

Fraction p « Enter the particle diameter x in descending order

e Enter the fractions p3(x). The total sum of the
fractions must amount to 1.

Fraction « Enter the lower class limits of the particle
(mass) diameter x in descending order.

« Enter the fractions p3(x) as a mass. Enter the
mass of material lying on the single sieves.

7.5.6.2 Input reference distribution - Paste a
distribution

Paste a distribution that had been copied to the clipboard into the edit field.
Use the button [Paste]. With a click on [Save], this distribution will be
saved as a reference distribution and can be loaded.
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7.5.6.3 Input reference distribution - Edit a saved
reference distribution

By a click on the button [Read], a saved reference file can be loaded in the
edit window, and can be edited if necessary. The reference files in *.ref-
format are stored in the folder "CAMSYS”.

The following file formats can be read:

Retsch-file (*.ccq)
Size-class-file (*.gkl)
Reference file (*.ref)

Text file (*.txt). The text file must be arranged in 2 columns
containing x and Q(x). The x-value must be increasing.

o O O O

open 2| x|

Look in: | ) CAMSYS ~] « & ok B

File name: | Open I
Files of bpe: I Rieference file [* ref] j Cancel |

4

Click [Open] to load the file in the edit window. Any data in the field will be
overwritten.

+ Tabs or spaces are interpreted as separators
+ Commas or dots are interpreted as decimal points

e« Comment lines must not include any numbers

If [Update] is clicked, the software will check for correct input of
the file. Click [Save] to save the file.
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7.5.7 The menu "“"Options - Create a fitting file”

Fitting is used to match the results of a CAMSIZER® analysis with the data
collected using a different method, e.g. sieve analysis. The measurement
with the CAMSIZER® bears the advantages of being more precise and less
laborious, however the analysis results may diverge from those of sieve
analysis.

The reason is that the size of the particle measured with the CAMSIZER® is
measured as a physical dimension that can be equated with the size of a
sieve mesh: This dimension is the smallest maximum chord Xc min. Particle
images are taken with random views because of rotation, as the particles
fall under gravity. A three-dimensional particle has multiple 2-D views
depending on its orientation and shape.

Due to this fact, the size distribution of non-spherical particles is measured
broader than for example when measured with sieve analysis. One
exception is the particle model of ellipsoids and spheres that can be
inserted if the software is configured adequately. Here the results of Xc min
measurements are directly comparable with the results obtained by sieving
(depending on the particle shape and the particle size).

By fitting, the results of the CAMSIZER® can be adjusted towards the
results of sieve analysis. In this way, the results of a CAMSIZER®-
measurement will contain similar information like sieve analysis. This
function is especially suitable for customers that have been using sieve
analysis recently and would like the results of the CAMSIZER®-
measurement to be comparable with these sieve analysis results.

To fit the results of a CAMSIZER®-measurement, either a fitting file can be
created, or a shape parameter can be inserted. Fitting file or shape
parameter will be selected in the window “Save task file” before or after
measurement.

206



7 The CAMSIZER® software: The menu “Options - Create a fitting file”

Measurement conditions 5[

Feeder and funnel parameters | Catneras (Messurement parameters) | Save imaues I Seftings | Warnings  Save task fie

- Result files

Task fils : I Crystal_sugar afg j

[¥ Raw data (*rof)
S il [test o =l | exceL- reasbie, German (- a1
[~ EXCEL- readsbls, English (* xle)
I Shape parameter: I ] i ' [~ Retsch - formstted (*.cog) Insert s h a pe
[ Fitting file Directory: | Crystal_sugar = parameter

File name: |crvs1al,sugar j
v with XS%’"EM File name: I Crystal_sugar

[~ Changeable in measurement mode

Task file for comments: ICrysta\_sugar afg j ¥ File number: 8 e Loa d f| tt| n g
file

Head of report: I [~ Changeable in measurement mode

Company: | Retach Technology ™ Dusl saving Select
User: I

Materisl: |

Densiy: [ won*  ass: g | atention 9 Select x50-
|
|

[~ Prirt report after measuremert

The actual settings of measurement and .
presentation parameters wil be saved in the a dJ u St m e n t

measurement task file

Comment:

OK | Cancel Uncla

7.5.7.1 Fitting using a shape parameter

On the register card “Save task file”, mark the checkbox and insert the
shape parameter. The shape parameter is a constant factor according to
which the CAMSIZER®-distribution graph will be shifted on the x-axis. The
scaling on the x-axis is multiplied with the shape parameter.

7.5.7.2 Fitting using a reference distribution

When the menu item “Fitting file” is selected, the window “Create a fitting
file” is opened offering different functions for the creation of a fitting file:

*  Q(0)-fitting

*  Q(2)-fitting

*  Q(3)-fitting

* One sieve class

* One sieve class and entire distribution

« Entire distribution, using symmetrical Weibull distribution
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Create a fitting file @l

Fitting method: |23 fitting ~]

Q0 fitting

Q2 fitting

ane sieve clazs

one sieve clazs and entire distribution

entire distribution, using symmetrical Weibull distribution

Data of entire distribution
Camsizer raw data files [max 100 Reference files (zieving) (tnaex 107

Read Read
Remnave Remowve

0 files 0 files

7.5.7.2.1 Fitting using a reference file: Q(0)-, Q(2) and Q(3)-
fitting

When a fitting file is created using a saved reference file, each class will be
displaced individually. The reference file has to be created using -
OptionsCInput reference distribution-0 (please see chapter 7.5.6).

Please note

When the reference distribution is inserted, please make sure that the
minimum and maximum X-value is not inserted for 0 and 100%, but for 10
and 90%. The reason is that normally, a limited number of sieve classes is
used, (usually up to 8 sieve classes), and that therefore no exact
information is available about the absolute size of the smallest and the
largest particle.

Therefore, the particle size that passes the sieve meshes at 100% may
also be smaller than this value (e.g. a mesh of 2.0 mm is passed by
particles of 2.0 mm, but also by the particles of 1.9 mm).

In this way, a higher sensitivity is reached for the coarse and fine particles
in the distribution.
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il 3 il
Create a fitting file jl SelectilcslIEEE —I—I
Look jn: I |3 pvc_spheres j = &F Ed-
TR G IQS fiting j images pc_spheres00&,rdf @ pwve_sph
puc_spheres001 . rdf pc_spheres007.rdf I@ pwe_sph
@ pvr_spheresonz.rdf @ pc_spheres00s. rdf pwe_spt
@ prec_spheresns.rdf @ prc_spheresnog.rdf
pvi_spheres00d,rdf pwc_spheres010,rdf
puc_spheres00s. rdf puwc_spheres_x_len_001.rdf
il | |
File: namne: || Open I
Files of type: [ Raw data files [“.rdf] =l Cancel
4
r— Data of entire distribution
Camsizer ravw data files (e 10) Reference files (sieving)  (mesc 10) select files (max. 10) 2=
Crystal_sugar_x_srea_001 rot Reference_file_sugsr ret Laok jn: I () CAMSY'S j e =F B
Crystal_sugar_x_area_002 rdf Rea

Crystal_sugar_x_area_003 rdf

(Ehref1ref:
Crystal_sugar_x_area_004 raf FETE FErE @'EFZ-'EF
Crystal_sugsr_x_srea_005 rot 0

Crystal_sugar_x_area_006 rdf

@ ©

E E files 1 files
Fi [ geen |
Ok Cancel | Save | o 120 I Qpen
Files of type: IHe[elence file: (".ref] j Cancel
A

Click the button [Read] next to the edit box “data of entire
distribution”.

The dialogue “Select files” is opened where the raw data files stored
in the folder "CAMDAT" are displayed. Select one or several raw data
files. The number of files to be selected depends on the software
version.

The files will be displayed in the edit box "Camsizer raw data files”.

With a click on the button [Remove], selected files can be removed.
Mark the file you want to remove, then click the button [Remove].

When all of the CAMSIZER® result files have been selected, the
reference file according to which the raw data files should be fitted
has to be selected in the right edit box.

Click the button [Read] in the right edit box for “reference files
(sieving)”.

The dialogue will be displayed where the reference files can be
selected. Select the reference files and click on [Ok] in the dialogue.
The reference files will appear in the right edit box.

The reference files can be removed by a click on the button
[Remove].
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@ Click the button [Save] to compute the fitting data. A window
appears in which the graph of the fitting file is presented.

Create a fitting file x|

v Spline interpolation, if n= 2

Create a fitting file x|

Fitting file name: crystal_sucar] j

coce_|

m Mark the checkbox to activate the spline interpolation of the file.
Normally, a fitting file without a spline interpolation is preferred.

Click [OK]. In the dialogue box, the name of the fitting file can be
inserted. The file will be saved in *.fit-format in the directory
CAMSYS. The file contains the calculation parameters for fitting.

Please note

The Qs, Qo and Q; fittings are simple fit algorithms. For more advanced
algorithms, please refer to the elementary fitting (see following chapters)
or the metafitting (separate documentation).

The shape of the particles may be different for different samples, or
individual samples may have different Qs (x) distribution widths. Therefore
certain variances between matched (“fitted”) CAMSIZER® results and
results obtained with the help of reference procedures (e.g. sieving) cannot
be ruled out. So it cannot be guaranteed that the results of a fitted
measurement coincide with those of a reference procedure.
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7.5.7.2.2 Elementary fitting — One sieve class

Using the option “"One sieve class”, the information of one single sieve class
is used to fit a whole distribution. This function is suitable for samples with
a particle size independent from the particle shape.

To use this function, a sieve analysis of a sample has to be carried out
before. The particles of one sieve class (e.g. 0.5 ... 0.6 mm) have to be
analysed with the CAMSIZER® and saved as an RDF-file.

Create a fitting file i x|

Fitting methock:

— Data of one sieve class

Camzizer rav data files {max 107 Losweer limit [mm]:

(2]

| Lper limit fmim; |
Read ot
Retmave | Sieve factor: | 1 4'

0 files

Aftertion!

The sieve class has to be as small as possible.

Cancel | Save | 0

o In the window, “One sieve class” has to be selected as a fitting
method. Click [Read] to load the raw data file in the display
window.

In the right area, the lower and the upper limit of the sieve

9 class can be selected. The sieve factor 1 is the standard. If
during sieving the sifting-out degree has not reached 100%, or
if the sieve meshes do not any longer correspond to the
specified size, the fitted CAMSIZER® result on the x-axis can be
positioned correctly according to the sieve factor. Click
[Update].

211



7 The CAMSIZER® software: The menu “Options - Create a fitting file”

Click [Save] to save the fitting file. The fitting data will be
computed. The fitting file will be displayed in a graph window.

x| .
G In the lower part of this

I | Spline interpolation, if me 2 WII’]dOW, the maleum
deviation of the
CAMSIZER® data from
the sieving results are
displayed.

Click [OK]. A window appears
in which the name can be
inserted under which the
o fitting file is saved. The fitting
Max. diff : Camsizer = 10.714 % file can be loaded in the

cel window “Save task file”.

7.5.7.2.3 One sieve class and entire distribution

For most applications, the fitting method “one sieve class and
entire distribution” will be the most suitable method.

The combination of one sieve class and an entire distribution with a fitting
file has the advantage that the shape characteristic that becomes apparent
in one class, and the distribution width of the entire distribution are
combined.

Once a fitting file has been defined using this algorithm, it can be applied
to any measurement of the same sample material, even with a different
distribution width or D50 value. However, the fitting algorithm may
calculate misleading results if the fitting file is applied to samples with a
different particle shape.
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Create a fitting file i x|
Fitting methoc: |0ne sieveclass and entire distribution j

— Data of one sigve class

Camsizer ravw dats files (max 107 Lasver limit [mm].. | 1]
Crystal_sugar_x_area_001 rdf Upper limit [rmm]; | 2
Read Lpdste |

Remove |

1 les Adtertion!
The sieve class has to be as-small 52 possible.
— Diata of entire distribution

Camsizer ravy data files [max 10] Reference files (sieving)  (max 10)
Crystal_sugar_x_ares_ 001 rdf Reference_file_zugar ref
Crystal_sugar_x_area_002 rdf Read |
Crystal_sugar_x_area_003 rdf o
Crystal_sugar_x_ares_004 rdf e | e |
Crystal_sugar_x_area_005 rdf
Crystal_sugar_x_area_006 . rdf

B files 1 files

Ok | Cance| | Save l

In the upper window, click [Read] to load the sieve class. The sieve class
has to be measured with the CAMSIZER® before. In the lower box, select
the CAMSIZER® raw data files. In the right box, select the reference file
derived from sieving. Click [Save]. The fitting file will be created and
saved.

7.5.7.2.4 Entire distribution using Weibull-distribution

Also, a fitting file can be created from an entire distribution using a
Weibull-distribution. In this case, no prior separation of sieve classes is
necessary. A sieve data file has to be available.

This fitting method is recommended for samples with symmetrical
distributions, for example sugar or other angular particles.
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Create a fitting file 1 x|

Fittimg methiod:

— Data of entire distribution

Camsizer raw data files (max 103 Reference files (sieving)  (mesx 10)

Fead

Remoyve |

Reac

Remove |

0 files o files

Cance| I SEvE I

For the procedure of creating the fitting file, please refer to chapter
7.5.7.2.1 “Fitting using a reference file”. The particle sample is measured
with the CAMSIZER® and saved as a raw data file.

This raw data file is loaded in the window in the left area by a click on
[Read]. By a click on [Remove], the data can be removed.

Click [Read] in the window in the right area to load the reference files. The
reference files are loaded and appear in the display window.

Click [Save] to save the fitting file. The fitting file will be computed and
saved, and can be selected in the window “Save task file”.

Please note

Fitting using Weibull-distributions should only be used for symmetrical
distributions.
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7.5.8

The menu “"Options — Infos for fitting file"

With this menu item, information about the fitting file can be displayed.

The window “Infos for fitting files” is opened.

Infos for fitting files

Fitting file:

B raw data files:

|Fitt_3.fit

1
(2]

Time:

11.06.2007 | 14:40

Shape

at @3=10 % . 2.3314

at 03=50 % . 27585

at 03=90 % . 2.2593
Spline interpolation: yesa
¥ value:  x_area

Fitting method:

Q13 fitting

-

X

1 reference files:

Crystal_sugar_x_area_001.rdf
Crystal_sugar_x_area_002. rdf
Crystal_sugar_x_area_003.rdf
Crystal_sugar_x_area_004. rdf
Crystal_sugar_x_area_005.rdf
Crystal_sugar_x_area_006. rdf
Crystal_sugar_x_area_007 . rdf
Crystal_sugar_x_area_008. rdf

Copy

Print

ref2 ref

6

The following information are contained in the display window:

1
(2]

Fitting file: select the fitting file in the drop-down menu

Date and time of the creation of the fitting file

Form parameters that would be required for adjusting the
measuring curves to the reference curves at Q3=10 %, 50 %

and 90 %

Indicate the use of a spline interpolation
Show x_value (particle model)
Show fitting method

Show raw data files included in the measurement.
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@ Show name of the reference file.

With a click on [Copy], the data of the fitting file can be copied
to the clipboard and pasted into other applications.

With [Print], the information about the fitting file can be
printed.
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7.5.9 The menu "“"Options - Input fraction limits”

This menu item is used for monitoring fractions. Fraction limits can be
inserted and viewed by a click on -ViewOReference data-0in the graph
window when the ps-distribution of the data is selected. Fraction
monitoring can be dependent on the humber of particles, the area or the
volume.

The input of the fraction limits is useful for example in quality control,
when certain fractions of the sample should not exceed or fall below certain
limits.

The reference fractions can be inserted in the window “Input reference
fractions”:

Input reference fractions x|
*1 [min] X2 [mim] mim g3 s p3
0.000 355 min p3 = 01000 6
0.355 0425
0425 0500 max p3 = 0.4000 o
0500 0E00
0.E00 070
o710 0530 Reference file:
0250 1.000
n 12
1.000 1180 P M
1.180 1.400 B3
1.400 1.700 = mm 4
1.700 2,000 o &
I
2,000 2,360
2 360 2,500 " ASTM Mesh
2800 3.350 e
Tyler Mesh Fead
& 0.1
o @ Save
Ok ﬂl pclate

1) The lower (x1) and the upper (x2) limit of the fractions are displayed
here. These values correspond to the size class file chosen in the
window “Parameters for presentation” (register card “size classes” for
the table presentation).

) The minimum (min p3) and the maximum (max ps) fraction limits are
displayed here.
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® The minimum (min p3=) and the maximum (max p3=) fraction limit
values can be inserted here. Click [Update].

o Select the number-based (py), area-based (p2) or volume-based (p3)

reference fraction.

(5] Select the display of the x-value in pm or mm. Select Tyler mesh or
ASTM-mesh if necessary.

® select the display of the y-axis in % or as a scale from 0...1.

To insert the fraction limits:

Select the reference file type. Mark the line of the class in the display
window. Insert the upper and the lower limit into the input box.
Click [Update]. The fraction limits will be displayed in the window. Mark the

next line to create the fraction limits for the next fraction.

To read and edit a reference class file:

Click on the button [Read]. A window will open in which the reference
fractions are stored. The reference class files are stored in the folder
CAMSYS. Select the *.rp-file and click [Open]. The file will be displayed in
the window and can be edited.

Look in: | 3 CAMSYS

2lx

x| = &=k E-

reference_1.rp3
referance_z.rp3

File: nare: |\

Files of bype: IHeFerance file [*.1p3]

0.000
0.500
1.000
1.500
2.000

O

Click [Update] to update the entries.

*2 [mm]

0.500
1000
1500
2000
2500

min p3

0.3000
0.3100
0.1500
0.0400

max p3

03600
03700
02000
0.0700

cancel

Input reference fractions x|

1 [mm]

min g3 = 0.0050
TS = 0.0500

Reference file:

n 12 03 e

(: mim

i um

 ASTM Mesh

© Tylet Mesh

0.1

e Save |
Update |

Click [Save] to save the entries.
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To display the fraction limits:

In the graph window, select the display of the ps-distribution.
Select -ViewReference data-[.

= 3]

File Edit View Extras Help

2| B8] || [bn e tea]res] [#l1#] == [ LL|D1A] 2]
x| .

b0 B3 |p2 |

nce_4.]
v Reference file: Ireferencej.rpS j 5 reference_4.rp3

Cancel | 010

i 05 1.0 15 2.0 ¥e_min [mm]

s

Mark the checkbox “Reference file”. Select the respective tab for a p,, po or
ps-distribution. Click [OK]. The reference files for each distribution will be
displayed and can be selected in the drop-down menu that opens with a
click on the arrow button. The fraction limits will be displayed in the graph
window. The choice of the characteristic of the y-axis must correspond to
the chosen reference file (i.e. p3 or po.).
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7.6 The menu “Extras”

7.6.1 The menu “"Extras - CCD-Image”

With the function CCD-image, the particles in the measurement shaft
recorded by the cameras CCD-Basic and CCD-Zoom can be viewed. The
CCD-image can be opened from the menu “Extras” or with a click on the
respective icon.

The CCD-image can be viewed in two different modes:

» Saved images can be loaded and viewed (please refer to chapter
7.6.9 “Menu " Extras - Image evaluation ).

« Live mode of CCD-images: viewing of images in the measurement
shaft

o View images during measurement
o View images in the chute by using manual feeder control

In this chapter, the live CCD-image (measurement or manual feeder
control) will be described.

Saved CCD-images can be loaded and evaluated with a click on

-File [Read image- |. The menu and the icon bar of the loaded CCD-image
and the live CCD-image are different.

File Edit Wiew Functions Extras Help
| & e Glal @l11a el ?

Menu and icon bar of a loaded CCD-image

File Edit M“ew Extras Help
FEEEEEE e EEEIR T K

Menu and icon bar of the live CCD-image
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M CCD image
Ele Edit View Exfras Help

B e dle s S]] o b 2

" ‘

7.6.1.1 CCD-Image - View particles in the shaft (manual
feeder control)

To monitor the particles in the shaft, please activate the manual feeder
control to move the particles into the shaft or start a particle measurement
procedure.

By a click on “L” (live) or “S” (snap), the live image transfer of the camera
can be activated or stopped.

When the particles fall into the chute, please click the icon "CCD-image” or

click the menul-Extras O CCD-image-. The CCD-image —window is
opened.

7.6.1.2 CCD-Image - View particles during measurement

The CCD-image can be opened during measurement by a click on the
respective icon. For a more detailed description, please see chapter 6.4
“Measure the sample”.

The following functions are not available during measurement:
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e Snap/ Live

+ Grey / Pseudo colour (image display is always grey)
 Dark / Light

e Part of images

7.6.1.3 Menu and icon bar in the window “"CCD-image”

In the following, the menu and icon bar of the window “"CCD-image” will be
described. The icons corresponding to the menu items will be shown if
available.

7.6.1.3.1 The menu “File” in the window “"CCD-image”

Read Open a saved image. The images saved during measurement
image are stored in a subfolder “Images” in the folder of the respective
measurement task in the directory CAMDAT.

Save an image. The folder of the currently used
task file can be used or another folder can be selected.

=

- Save an image region. The folder of the currently opened task
= file can be used or another folder can be defined.

Both functions can be used for saving individual images when
monitoring images during measurement or in the feeder chute.

The following formats are available for saving images:
« BMP (8 bit, 256 colours)
« PCX (8 bit, 256 colours)
» Binary files (BID)

|§‘ Print image

@ Print image region

Exit Close the CCD-image window.
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7.6.1.3.2 The menu “"Copy” in the window “"CCD-image”

Copy image
% Copy image to the clipboard
Copy image region

Copy image region to the clipboard. Draw a rectangle around the
image region you would like to copy to the clipboard.

Please note
An image region can be defined by enlargement or reduction of the image
window, by shifting the scroll bars and by changing the image scale.

From the clipboard, images can be pasted into other applications.

7.6.1.3.3 The menu “View” in the window “"CCD-image”

Live: Activate live image transfer

r

Snap: The live image transfer is “frozen”. The image can be
saved by a click on the respective icon or via O-FileOSave
image-Ll.

=

Display image recorded with CCD-Basic.

Display image recorded with CCD-Zoom.

g Enlarge or reduce image size. The following scales are
[-] available: Factor 1; Factor 0.5; Factor 0.33; Factor 0.25

]

sk & N

With scale Show a scale in the image display to reference the size of the
(no icon)  particles.

Grey levels

|m Show the image in greyscale. This colour option is set by
default.
Ij Coloured
Display image in pseudo colours.

Display online help.

?
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7.6.1.3.4 The menu “Extras” in the window “"CCD-image”

In the menu “Extras”, no icons are available.

Toolbar Show or hide toolbar (=icon bar).
Status bar Show or hide status bar.

The following functions are only available when working with in the
manual feeder control, not in measurement mode.

Dark Reduce light intensity.
Light Enhance light intensity.

Limit the field of view of the cameras. Dependent on
the settings, only the particles in this special part of
Part of the field are evaluated. If for example a scale of 1:3 is
images selected, the upper third of the image will be
evaluated. This function is for example useful for evaluating
bar-shaped particles or for counting particles in an image.

- Ml CCD image
Select size of image parts B‘ @Q@épﬁg@@gﬁ@@
Ratio image part size to image size ° o o o
°
CCD - Basic: 13 - g .
ceD - Zoom :
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7.6.2 The menu “Extras - Feeder"

This menu item enables the manual regulation of the feeder control.

The menu item is suitable for the following functions:

* Monitoring samples in the chute
+ Cleaning feeder after measurement

* Moving the sample to the border of the dosage feeder before
measurement

The window “Feeder control” is opened.

Feeder control x|

Move the slide bar until the desired intensity of the feeder control is
reached. Click [Stop] when the dosage feeder is emptied or when the
material has reached the border of the feeder.

Click [OK] to close the window.
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7.6.3 The menu “Extras - Feeder and dimming
configuration"

7ot S Hsslsadlar Select the serial communication
interface (COM1 or COM2) and
Serial communication:  |COMZ h define the settings for dimming.
Normally the software recognizes
[v Dimming after measurernent which COM port is used. To save
energy and to extend the lifetime
of the illumination unit, the

Timeout time [s]. |10 illumination can be dimmed when
no measurement is carried out

G || with the CAMSIZER®.

[v i Dimming after timeout!

Dimming after measurement and / or dimming after a timeout can be
activated. If "Dimming after timeout” has been selected, a timeout interval
has to be inserted in the input box. After an inactivity of the CAMSIZER® of
this time period, the illumination unit will be dimmed (here: after 10
seconds). If no checkbox is marked, the dimming function is deactivated.

7.6.4 The menu “Extras — Funnel”

Perform a reference run of the funnel or set the funnel position in the
appearing dialogue window. The window can also be opened by a click on
the funnel button in the icon bar.

Typical occasions for a reference run are:

 First measurement of a sample with the CAMSIZER®
« After a new software installation or software update
» After activation of the emergency push button

« After exchange of the funnel or feeder
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Funnel control

Mowve to Reference h

Read position a

pd

Upper hardware limit; @ 49 55 i

Upper software limit; 30 glig

2474 Irirm

| ‘30 @  UYpper limit )0

__ 28
20 hlove to position: ‘
15 6
I (24758 o
" A
-0 Loweer Iin@

2474 mm

Update @‘

stop d

To prevent a collision
between the funnel and the
feeder, please remove the
funnel from the funnel holder
or loosen the connection
between the funnel and the
funnel holder before
proceeding.

To perform a reference run of
the funnel, please click the
button [Move to Reference]
and follow the instructions in
the appearing dialogue boxes.
Please see also chapter 5.3
“Reference run of the funnel”.
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The buttons and text boxes in the window assume the following functions:

@

® 0 © ©

Button [Move to
reference]:

Input box “Upper
hardware limit”

Input box “Upper
software limit”:

Read position

Scale

Move to position

Button [Upper limit]

Button [Lower limit]

Button [Update]

Buttons [OK] and
[Stop]

Start the automatic height adjustment of
the funnel.

Displays the maximum height to which
the funnel can be set on the funnel
holder. The maximum funnel height
cannot be edited by the user.

Individual insertion of the maximum
possible height of the funnel. If a
reference run is performed, the funnel
will be run not higher than this limit.

Display the actual position of the funnel.

Define the funnel position individually by
moving the bar. The maximum of the
scale is defined according to the settings
made in the input box “upper software
limit”. In the example, 30mm have been
defined as a maximum.

By entering the height (in mm) and
clicking this button, the funnel will be
lifted to the entered height.

Click this button to move the funnel to
the upper limit.

Click this button to move the funnel to
the lower limit.

Update the scale after the definition of
the upper and the lower limit.

Leave the menu after completing the
reference run by [OK] or cancel the
reference run by [Stop].

Perform the reference run for the funnel height adjustment

* Click [Move to reference]. Confirm the moving to the lower limit/zero
position in the subsequently opened dialogue (reference position) by
a click on [OK].
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e The funnel holder moves to the lower reference. In this position,
please fix the funnel to the funnel holder so that the funnel slightly
contacts the surface of the feeder. Use the fastening wheel.

» A dialogue window opens in which the move to the upper limit has to
be confirmed. Click [OK]. The funnel holder moves to the upper limit.

Please note

The funnel will always move from the zero position to the maximum
possible height. Please make sure that the path of the funnel is not blocked
by mechanic obstacles.

The upper software limit applies only for the particle measurement, not for
the reference run.

» Please click [OK] in the window “Reference Ok”. The reference run is
completed and the measurement can be started now.

Please note: after the reference run the funnel will remain in the upper
position. When a measurement is started, the funnel will be moved to
required position.

——1

7.6.5 The menu “Extras - Pressure" |]}}]

Activate or deactivate the airflow option. The function is also available by a
click on the respective button in the icon bar.
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7.6.6 The menu “"Extras - Balance setup"

With the function “"Balance Setup”, the communication between a balance
and the CAMSIZER®-software can be enabled. In this way, the weighting
data are directly transferred from the balance to the CAMSIZER®-software,
and do not have to be inserted manually.

The balance has to be connected to the computer with a serial interface.
The weighting data will appear in the window “Mass” in the window “Start
measurement”.

To set up the balance, click the menu item O-ExtrasCBalance Setup-0. The
dialogue window “Balance data” is opened.

In the window “Balance data”:

(" Input by hand .
When the checkbox “Input by hand” is

Interface marked, the communication between
; the balance and the software is
E‘z:;ﬂ;e' deactivated and the mass of the
sample has to be manually inserted in
the window “Start measurement”.

@ M

i Other balance

To activate the communication, select the balance in the region
"Interface”: the two most common balance types, Mettler and Sartorius
balance, are predefined. If you are working with another balance type, the
respective checkbox has to be marked and the data of the balance have to
be inserted. Click “"Balance-setup” to start the balance setup.
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7.6.6.1 Setup Mettler Balance

Setup Mettler balance [z| In the W|nd0W “COM'NO",
Data translation format select the serial interface for
COM-Na coml - _ . . .
® MT-SICS Mode (G600, €. 1, 1o party) the communication with the
S ,71 " Phtode (2400, 7, 1, even parity) ba Iance

(" PR-Mode (2400, 7, 1, even parity)

Cancel |

In the window "TimeOut”, select the timeout (in seconds). In the right area
of the window, the data translation format can be defined. Click [Ok] to
apply the settings.

7.6.6.2 Setup Sartorius Balance

Setup Sartorius balance §|

The communication interface

coMho:  [comi v and the timeout in seconds
have to be inserted.

TimeOut [s]. |7

i Recommended setup (300, 7, 1, even parity; like Graintest)

(" Factory setup (1200, 7,1, odd parity

Cancel

7.6.6.3 Setup Other Balance

Setup universal balance X In the window “S_et_u_p universal
balance”, the definitions for

COMNo:  [comT = Data bits: |7 - another balance type can be set.

Baud rate: 9500 - Stop bits: 1 — C“Ck [Ok] tO apply the SettingS.
For the correct entries of the

: Parity: -
Data lengih: | 24 ity Joen ] checkboxes please refer to the
operation manual of your

balance.
Cancel
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7.6.7 The menu “Extras - Measure for SPHT-
Correction”

An SPHT-factor can be inserted as a reference for the sphericity of the
particles. With this SPHT-fitting, sphericity deviations caused by the
differences of the pixel resolution of the cameras CCD-Basic and the CCD-
Zoom can be corrected. To calculate this SPHT-factor, one measurement
performed only with the camera CCD-Basic and one measurement
performed only with the camera CCD-Zoom is needed. These
measurements can be carried out using the function "Measure for SPHT-
Correction”.

To carry out a measurement for SPHT-correction, the availability of a task
file for the respective sample is necessary. Load the saved task file or
create a new task file for the material. To create a task file, click -
FileONew task file-OO and follow the advice in the dialogue boxes, please
refer to chapter 6.2 “Create a new task file”.

Please make sure that the measurement with both cameras is activated on
the register card "Cameras / Measurement parameters”. To collect
meaningful statistical data, make sure that sufficient data are collected by
measurement. A minimum of 1000 particles should be detected by the
cameras CCD-basic and CCD-zoom.

When the task file has been loaded and / or edited, the measurement for
SPHT-correction can be started.

232



7 The CAMSIZER® software: the menu “Extras - Measure for SPHT-
correction”

7.6.7.1 Start measurement for SPHT-correction

Click “"Measure for SPHT-correction”. The window “Start measurement” is

opened.

Start measurement

Task file

measurement:

[~ Fitting file

Head of report:
Company:
User.

Material
Density

Comment:

Mew_task. afy -

Size classes for

‘Retsch Technology

—

glem®  Mass: g
|
[

Cancel

Result files

[¥" Raw data

[~ ERCEL- readable, German (*.xId
[ EKXCEL- readable, English (".xle)
[~ Retsch - formatted (".ccg)

Directory | Mew_task — +]
File [Newtsh

[~ Changeable in measurement mod

T

[~ Changeable in measurement mode

[o

[~ Print report after measurement

[V File number

[~ Dual saving

Attention!
The actual settings will be saved in the
measurement task file

Select task file and file
name, insert the data
for the head of the
report. Click [OK].

The measurement is started, and the measurement window is opened.

Ml Measure - ...\New_task\New_task003.rdf

Exit Stop

a3

g0
70
60
50
40
30
20
10

0

45
ur=58

0.2 0.4 0.6

200images (97.7 %) CCO-B: 100+96 images  CCD-Z. 100+86 images
540+128 part.
fld=1.163 %

6216+1508 part.
fld= 0.483 %

0.8 1.0

*¥10=0.403 mm
#50=0.548 mm
H30=0.817 mm

In this window, the
progress of the
measurement can be
viewed. When the
defined number of
images is reached, the
finishing of the
measurement has to be
confirmed.
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correction”

Adjust the measurement graphs by CCD-Basic and CCD-Zoom

The numbers of images and particles recorded are visible in the footer of
the display window. After the measurement is finished, the feeder is
cleaned and the window "“SPHT" is opened.

SPHT X
SPHT
R
08
0.6
0.4
02 cCD-B
ccD-Z
0 05 10 15 20 25 3.0 =)
Cancel “ _J 0000
SPHT X

SPHT

0.8

0.6

0.4

0.2 CCD-B
cep-Z

0 0.5 1.0 15 2.0 25 3.0 3.5

Cancel ﬂ J J 1300

The graphs of the SPHT-factor
recorded by the cameras
CCD-Basic and CCD_Zoom
are displayed. The SPHT -
factor is displayed in the
lower right corner (as the
graphs have not been
corrected, the value is “0”).

Move the slider control to
adjust the two graphs. When
the graphs are exactly one
over another, the fitting is
complete and the factor can
be seen in the lower right
corner of the window.

When the adjustment is
completed, click [OK].
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correction”

Save SPHT-factor with the task file

Measurement conditions g
Faeder and funnel | Cameras | Save images | Settings | Wamings Save taskfile |

Task file New_task.afy = Result files

Size classes for 2] et G

RN New_task. gkI o [ EXCEL readable, German (*.xld)

[ EXCEL: readable, English (*xlz)
[~ Shape paramster [ Retsch - formatted (".ccq)
[~ Fitting fle Directory: | New_task -

File name: | Mew _task

[~ Changeable in measurement mode

Task file for comments Mew_task afg A [V File number: 5

Head of report: |

[~ Changeable in measurement mode

Cornpany: ‘Remh Technology I Dual saving
User

[~ Print report after measurement
Material

The actual settings of measurement and
presentation parameters wil be saved in the
1

\

Density. [ gem®  Mass: | g Attention!
\
\

oK ‘ Cancel Undo ‘ T Nexd

After the SPHT-adjustment
has been confirmed, the
register card , Save task file”
is opened. Click [OK] to
save the SPHT-factor with
the respective task file.

7.6.7.2 The graph window of the SPHT-measurement

After the factor has been saved, the window “Graph” opens where the
SPHT-factor recorded with the camera CCD-Basic is shown. The menu and
the icon bar of this graphic display window offers the same functions like
the window “Graph”, please see chapter 7.4.2. for further information.

M Graph - ...\New_task\New_task_ccd_z_004.rdf

Fle Edit W“iew Exiras Help
B |G| || [tn tm|tsglons] [#]1]%] =] [l D[IA] 2
Q3 [%]
a0
a0
70
Mew _task_ccd_z 004.rdf
60 Mew task_ccd_b_004.rdf
50
40
a0
20
10
0 0.z - 0.4 0.6 0.8 1.0 1.2 1.4 ¥e_min [mm]
UM

With a click on O-FileCRead
comparison file-J a window
opens in which the
comparison file, e.g. the
SPHT-factor as recorded with
the camera CCD-Basic can be
selected and loaded.

It can be saved by selecting
O-FileOSave measurement
file-O in the main software
menu.
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7.6.7.3 Use SPHT-fitting for particle measurement

Measurement conditions

| Save images Settings | Wamings | Sava task fie |

Characteristics, Mean value over
Il particles

depending on
threshold
[¥ SPHT3 [¥ SPHT3
[ Symm3 [ Symm3
[v b3 v b3
[~ BiL_rec3 [~ BAL_rec3
[~ Sigma 13 [ Sigma 3
[~ bf_recd I~ bil_rec3
[~ B3 [ B3
[ Convd [ Coma

Set all Clear all

Feeder and funnel | Cameras
Particle model Shape charaoteristics
1z |3 |4 |5 | Based an number Based on volume | Based an area |
Size definfion:
Characteristics, depending on
c_rmin ~ classes
IV xFe3 [ SPHT3
Size-class fil for measurement
o o [ a3 I+ Symm3
ew_task.: hd
tasrg P = b3
Qthreshold), depending on classes V" Fe_min3 [ Bl reck
[V xMamin3 [ Sigma,3
puithout =] [V xe_min3 [~ bi_rec3
Mo =] W xFemad [ BA3
[V xMa_max3 [ Comid
[v xc_maxd
SPHT ftting 0788 -
v PD3
I I [v x_mean3
[ chord o
[~ chord distribution, hot nomalized
oK Cancel | unds | [ ]

When a measurement is
carried out using the task file in
which the factor has been
saved (here: “"New task”), the
factor appears in the window
“SPHT-fitting” on the register
card “Settings”.

If you use another task file, "0” appears in the window “SPHT-fitting”. If
you wish to apply this SPHT-factor to this measurement task, click
[Compute]. The windows “Raw data measured with CCD-B” and “Raw data
measured with CCD-Z" open subsequently. The files can be selected in

these windows.

(B Maw_taskoo3.raf
(= Mew_taskood rdf
[BMaw_tasko0s rdf

(= Mew_task_cod_b_oo3.rdf

[Einew_task_ced_z_001.rdf
[ rew_task_cod_z_ooz.rdf
[BEiNew_task_ced_z_003.rdf
[ Mewr_task_cod_b_ooLrdf [ENew_task_ccd_z_oo4.rdf
[E|Mew_task_ced_b_002rdf E|New_task_ccd_z_005.rdf

Suchen in ‘ 3 New_task j £ Efv
(= Mewr_taskoo 1. rdf [®iMew_task_ced_t 004 rdf
[Eew_taskooz.rdf [ElNew_task_ccd_b._00S rdlf]

Dateiname: ‘New_task_ccd_b_UUS roif

Dateityp

‘Raw datafiles (*rdf)

=1

Ahbrechen ‘

Raw data, measured with CCD-Z

Suchen in:

[ New_taskoo 1rdf
=) ew_taskonz.rdf
[ New_taskoo3.rdf
[ New_taskoo4.rdf
=) Mew_taskons.rdf
B Mew_task_cod_b_001rdf [ENew_task_ced_z_004.rdf
B Mew_task_ced_b_002rdf [HNew_task_ced_z_005.rdf
=) Mew_task_ced_b_003.rdf

Dateiname:

Dateityp:

21X

-] cf B
B Mew_task_cod_b_00d rdf

[EINew task_ced b 00Srdf
Mew_task_ced_z_001.rdf
[EMew_task_ced_z_002.rdf

[ New_task_cod_z_003.rdf

‘ I Mew_task.

ﬂ Abbrechen

|Raw data files (*rdf)

Afterwards, the window “SPHT” opens where the graphs of the
measurements with CCD-Basic and CCD-Zoom are shown and can be
adjusted. The corrected SPHT-value will appear in the respective window.

The measurement can now be started using the SPHT correction. After the
measurement, the corrected SPHT-value will appear in the table-window.
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7.6.8 The menu “Extras — Calibration”

This menu item is used for the calibration and adjustment of the
CAMSIZER®. Please use the calibration standard included in your delivery
(optional accessory). The calibration process comprises two steps:

e The first step is a measurement of an empty frame without a
calibration standard.

+ The second step is the calibration by means of the calibration
standard.

After the menu item “Calibration” has been selected, the window
“Calibration” is opened.

x| Click [Ok] to continue. When
the background measurement
|E gﬂ‘f;ggg;gmun {resstrement is completed, the calibration
£ iwithaut calibration abjeck) with the standard can be
performed.

Cancel |
x|
Remove the metal rails from

.’T Insert calibration objsct the feeder chute and insert the
[ ]

calibration standard.
Cancel |
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Make sure the glass window is facing the side of the light source. Remove
the feeder before inserting the calibration standard to avoid scratches on
the calibration object. Click [OK] when the standard is inserted.

The CAMSIZER® is being calibrated. When the calibration is completed, the
measured display scales appear in a dialogue window.

Click [Yes] to optimize

9 calbrationis ok the adjustment_
‘:/ CCD-B: diff. -0.01 % , twlerance + 0.5 %

CCO-Z: diff. -0.03 % , twlerance + 0.5 %

Optmize adjustment?

=] A record of the calibration

process can be printed. Click

\ ? ) Prink recard? [Yes] to print the record. Click
[No] to cancel the printing.
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remove the calibration standard.
L standard has been removed. The
CAMSIZER® is calibrated now.

X If the calibration was not
9) Calbratin s not ok, successful, this warning
- -B: diff. -15.77 %, bal =+ 0.5 % 1 1
N5 B o 2O message will appear. Click
A\Y n H H
Optimize adjustment? YeS to Optlmlze the
adjustment.
Yes
) A message will appear stating
Camsizer g that the adjustment is not

possible. In this case, we
recommend contacting
customer service.

.’E Adjustment not possible!
L Flease contact the service,
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7.6.9 The menu “"Extras - Image evaluation”

With the menu item ,Image evaluation”, images can be evaluated that
have been saved as BMP-files during measurement (please see the register
card “Save images” in the menu “Measurement conditions”). These images
are stored usually in the CAMDAT-directory in the folder of the raw data
under a subfolder “images”.

Please note

In the window CCD-image, images can be loaded and viewed or evaluated.
When the menu function O-FileCRead image-[ is used, images can be read,
but an evaluation is not possible. To evaluate an image, the function -
Function[Image evaluation- has to be used.

7.6.9.1 Carrying out an image evaluation

7.6.9.1.1 Select background and results

To evaluate images, a background has to be available. If no background is
available, please select O-Functions[OParameters-00. In the menu
“Functions”, please select “Parameters”.

In the window “Parameters for image evaluation”, the task file and the
backgrounds for CCD-Basic or CCD-Zoom and the results displayed in the
image evaluation can be selected.

Parameters for image evaluation @
Task file Results
[ Mew task.afy ~| [¢ Particle Ma. [ uFs [+ SPHT
7 xs [v xMa ¥ Symm
[v xc
Background CCD - B [¢ ys [v bA
v uFe_min
pve_spheresO08_b_back.brap v g - IV BAL rec
H_EIER) [v xMa_min
[v Sigma_v
[ x_mesh [v wc_min
Select Compute ¥ x_langth - [v bfl_rec
v uF
[v x_stretch ) e v BiL
[ xMa_rec ] i [+ Conw
Background CCD - £ [V xc_max
pve_spheres008_z_back.bmp [v sharpness
Units
Select Compute ‘ @ pixels
" mm
" pm Set all Clear all
Ol Cancel
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When the automatic image saving has been used during measurement
(register card “Save images”), a background image for the respective
camera will be saved with the images. This background image can be found
at the end of the file list of the respective camera, and has the ending
“back” to the file name instead of the image number:

pvc_spheres005_b_back.bmp (CCD-Basic)
pvc_spheres005_z_back.bmp (CCD-Zoom)

Please select the background by a click on [Select]. The window “Read
image” opens, in which the background can be chosen for CCD-Basic and
CCD-Zoom.

When the images have been saved during measurement without activating
the automatic image saving function, the background is not saved and has
to be calculated for each camera. Click [Compute]. The window “Read
image (max. 10000)” opens. Select several images, from which the
background image will be computed.

7.6.9.1.2 Evaluate images

When the background is available, the images can be evaluated. Select -
FunctionsImage evaluation-0. The window “Read image (max. 10000)
opens.

Read image (max. 10000) e |
Laak in: I () images j (] cf EE-
oy spherssn0s b oo01; Tepve _spheresoos_b o001 felpue_spheresons_t
ﬁpvc_spheresﬂﬂs_b_ﬂﬂﬂz ﬁpvc_spheresuﬂg_b_ﬂﬂw Epvc_spheresﬂug_t
ﬁpvc_spheresﬂﬂs_b_back ﬁpvc_spheresuﬂg_b_DDDS ﬁpvc_spheresﬂug_t
ﬁpvc_spheresDDB_Z_DDEIl ﬁpvc_spherestlog_b_ﬂﬂm @pvc_spheresﬂt@_t
IE|:\~'c_spheresDDB_z_DUD2 IE|:\tc_spheresDDQ_h_DDDS IEpvc_spheresﬂﬁg_t
IE|:\-'c_5|:heresDDB_z_back IE|:\tc_spheresDDEl_h_DDDE; '@pvc_spheresﬂﬁg_t
N i
File mame: | Open I
Files of type: | BMP files [*bmp) =l Cancel |
A

Several images can be selected that are loaded simultaneously.

To select several images: Mark the images with (CTRL & Click) or draw a
rectangle around the files in the dialogue window and can be evaluated
successively.

The images will be loaded in the window “"CCD-image”.
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In the menu bar, you can switch between the background and the image
using the icons:

Bl

Several images can be selected that are loaded simultaneously.

You can navigate among the images in this window using the arrow keys
(up/down or right/left) and the keys image up/image down.

The key [Pos1] will guide you to the first image, the key [End] to the last
image.

When the image is selected, you can open an image evaluation window by
a click on the particle with the right mouse key. The values selected in the
window “Parameters for image evaluation” are displayed in this window.

() 14 particles , Parficle Mo, 5, x values in pixels
e

x5 = 580,11 WS = 191,65 ¥_area = &7.50
xFe = 75.29 ¥Ma = 65.77 XC = 70.27
wFe_min = 58,15 xMa_min = 53.06 Xe_tin = 57.57
wFe_max = 89.09 xa_max = 88.63 HC_fMax = 83.98
SPHT = 06305 Symm = 0.7610 bA = 06462
BA_rec = 0.6537 Sigma_v = 0,2834 bA_rec = 0.6526

BL = 06531 Conw = 09338
sharpriess = 38.5758
¥_mesh = 79.61 x_length = 57.99 x_stretch = 57.50

xMa_rec = 53.18

Further images can be evaluated by a click on “Image evaluation” in the
menu “Functions” and by selecting the respective images in the window.
These values can be saved by selecting the menu item
[-Functions[OResult File-[.
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7.6.9.2 Description of window “"Image evaluation”

Fle Edit View Functions Exfras Help

EECIEEEE] al1=1$EEI£W _-“?J@ _
- ~

° © ®

CCO - Zoom nx=1012 ny=742 1.1 [x=592 [y=598 |g=215,d7 G

The window “Image evaluation” is structured into the following areas:

Menu bar

Icon bar

Image / particles
Status bar
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7.6.9.2.1 The menu “File” in the window “Image evaluation”

The menu “File” contains the following functions. The functions are also
available from the icon bar, the respective icons are shown.

®

Read image
Open one or several saved images in the window.

Save image

Save an image that has been loaded and edited. The
directory and file name can be freely selected.

Save image region

An image region is an image that has been enlarged or
reduced in size by a click on the buttons "Zoom in” and
“Zoom out”. When the image is zoomed in, only the area
visible on the monitor is saved. When the image is zoomed
out, the reduced image is saved, however the image can be
enlarged again.

Print image

Print an image that had been loaded.

Print image region

Print an image region. Only the image area visible on your
screen will be displayed.

Exit

Close the image evaluation window.

7.6.9.2.2 The menu “Edit” in the window “Image evaluation”

Copy image
Copy the image loaded to the clipboard. The image can be
pasted into other applications.

Copy image region

Copy an image region to the clipboard. The image region can
be pasted into other applications.
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7.6.9.2.3 The menu “View"” in the window “Image evaluation”

The menu “View"” contains the following functions:

Q

@ |2

i

B B

Zoom out

Zoom out the image / reduce the image size. The scale of
the image is displayed in the status bar. The image can be
scaled down to 1:30.

Factor 1
Restore the 1:1 scale of the image.

Zoom in

Zoom in the image / enlarge the image size. The image can
be scaled up to 2:1.

Grey levels

Display the image in grayscale. Grayscale is the colour
palette applied to the images when they are recorded.

Grey levels and red

Display the images in grayscale. Areas overexposed will be
highlighted red.

Colours
Display the image in pseudocolours.

7.6.9.2.4 The menu “Functions” in the window “Image

evaluation”

For the menu “Functions”, no icons are available. The menu “Functions”
contains the following menu items:

* Parameters

+ Image evaluation
» Result file

« Image info
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7.6.9.2.4.1 Functions - Parameters

Parameters for image evaluation B|
Set the parameters for
Task file Results
T =1 | | 7 rascnne . S— the image evaluation.
[~ xMa
s  xc [v Symm
Background CCO-B [v ys [ bl
o rEe  x_oren r "Fefm‘_” ¥ BJL_rec
< [ xba_min Sy
[v x_mesh [¥ xc_rmin
Select Compute I x_length - [v bil_rec
[v x_stretch W st e v BiL
[~ xMa_rec I s [ Conv
Background CCD -2 [ xc_max
harmstafil41_z_back bmp [~ sharpness
Units:
Select Cormpute | O miels
" mm
" pm
Cancel

Select the task file and the background files for CCD-basic and CCD-Zoom.
The background files are stored with the BMP-images in the folder under
CAMDAT. Usually, the background images can be found at the end of the
file list of the respective camera under Filename_b_back.bmp.

Click [Open] to select the background. Select the background for both
cameras. In the area “results”, the parameters can be chosen which should
be displayed. Click on a particle in the image with the right mouse button.
A window is opened in which the values of the parameters selected are
displayed for this particle:

These values can be saved by selecting the menu item
[(-Functions[OResult File-.

7.6.9.2.4.2 Functions - Image evaluation

 TR——— [ With this menu item, a new
cuchenin: [@meaes <] - @ ot B2 image can be read. The image

=4 colours bmp [ pve_spheres00S_b_0008bmp Spve_spheresd WI” be seIeCted In the fOIder
S oo ety oo | Vimages” and can be

v thheresocs ooty S pranoe b izbmn Spvesreeo | IMMediately evaluated by a click

[ pvc_spheres00S_b_0005.bmp .j pvc_spheres00S_b_0013bmp [*pvc_sphereso w |th th e I’I g h t mouse b u tto n on

™ pvec_spheres00s_b_ooos.bmp M pve_spheresonS_b_0014 bmp M pve_sphereso
™ pvec_spheres00s_b_o007.bmp M pve_spheresonS_b_0015bmp M pve_sphereso t h e re S p e Ct | Ve p a rtl C | e

< >

peinore. | Select the image in the dialogue
Dateityp: |BMPfiles (*mp) ~| Abbrechen box.
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Please note

When the menu item “"Read image” is selected, the image is loaded in the
display area. For this image, the background and the task file has to be
defined before the particles can be evaluated.

When an image is selected in the dialogue box via the menu option “Image
evaluation”, the image can be evaluated immediately.

7.6.9.2.4.3 Functions - Result files

B Test_results_imageeval. txt - Editor

Datej Bearbeitenn Format  Ansicht 2

Particle No. X5 VS ¥_area xFe xMa A

778,75 4,00 7,82 7,76 7,80
174,00 16,76 323 7,17 7,17

3 478,26 16,41 5,86 5,74 5,74
4 509,57 22,55 il 8,16 il
5 800,27 27,44 10,16 10,13 10,13
6 900, 00 34,18 9,10 9,02 9,02
7 764,37 36,28 10,52 10,78 10,44
8 142,35 57493 10,03 9,97 10,02
9 593,34 64,03 13,82 15,22 13,39
10 581,13 59,13 3,19 3,07 3,18
11 130,17 72,32 10,16 10,11 10,15
12 234,04 75,81 5,75 53 L
13 222,59 91,28 5,08 5,00 5,07
14 4497, 00 101,50 8,74 8,69 8,73
15 481,11 108, T 5,68 5,54 5,55
16 827,36 108,29 10,65 10,59 10,61
17, 31158 116,93 5,86 5,79 5,84
18 421,49 121,58 17,51 12,54 12,50
19 566,95 129,25 12,96 12,90 12,96
20 709,71 144,71 8,14 8,06 8,06
21 165,67 148,25 3,91 3,77 3,85
22 520,96 207,40 19,54 19,51 19,54
23 564, 06 206,09 9,17 9,10 9,15
24 665,98 245,42 7,40 2438 7438
25 495,00 271,91 7,65 7558 7558
26 378,05 275,13 10,94 10,89 10,94
27 452,46 276,37 12,31 12,26 12,26
28 540,18 284,56 8,52 8,45 8,45
29 581,39 300,14 10,40 10,33 10,39
30 516,00 302,50 13,26 13,149 13,25
31 925,60 303,50 12,05 11,98 11,98
32 313,93 321,56 iy 7,50 et 3

< >

Save the result files as a *.txt or *.dat-file. The directory and the file name
can be freely selected. The results of the image evaluation will be saved.

« * txt-files can be opened by double-click on the file or by selecting
the file in the dialogue box.

» * dat-files can be opened using the editor.

The particles in the image are numbered consecutively from the upper left
to the lower right corner in the image. The center of the particle is decisive
for the position of the particle in the image. The particle number is
displayed in the first column of the result file window.
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7.6.9.2.4.4 Functions - Image info

Camsizer BJ Display the information about
the image. The serial number
[\ CAYSIZER: 0235 of the CAMSIZER® instrument,
Software Version 4.1 ¢ the software version, the
Carnera : CCD - Basic camera with which the image
sede R2RESS b has been recorded, the total
Time : 19,2,2007 , 16:56 pixel number of the image and
the recording date and time of
Ok the image are displayed.

7.6.9.2.5 The menu “Extras” in the window “Image evaluation”

Select display of toolbar and status bar. A checkmark before the menu bar
indicates that the function has been applied.

» Toolbar Show or hide toolbar.
« Status bar Show or hide status bar.
CCD - Basic nx=1012 ny=742 [1:1 |x=299 |y=5 |g=175,af

The status bar is structured into the following areas:

CCD-Basic / Camera with which the images have been recorded.

Zoom

nx and ny Size of the image in pixel.

ix and iy Coordinates of the position of the mouse pointer.
G Grey level: decimal number, hexadecimal number

7.6.9.2.6 The menu “Help” in the window “Image evaluation”

? | Call online help for this function.
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7.6.10 The menu “Extras - Toolbar”

Show or hide the toolbar on the main software window. A checkmark
before the menu bar indicates that this function is active.

7.6.11 The menu “Extras - Status bar"

Show or hide the status bar on the main software window. A checkmark
before the menu bar indicates that this function is active.

7.6.12 The menu “Extras - Save windows
automatically”

If this command is set, the position and the size of the windows will be
saved when the program is closed. When the program is re-opened, the
positions and sizes of the windows will be as defined. A checkmark before
the menu bar indicates that the function is active.

7.

=)

.1 The menu “Extras - Apply standard”

W

The position and the size of the open sub windows (table, graph,
characteristics, graph-shape characteristics) will be set as default.

7.

)

.14 The menu “Extras - Restore standard”

When “Restore standard” is clicked, the standard alignment of the sub
windows set under “Apply standard” will be restored.

=)

7.6.15 The menu “Extras - Language”

Select the language for the CAMSIZER®-software. The window “Select
language” is opened.

The following languages are available

» English
 French
« German

« Japanese
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» Spanish

Select the language in the drop-down menu. Click [OK]. The language will
be applied to the CAMSIZER®-software.

7.6.16  The menu “Extras — Password”

7.6.16.1 Password protection of the CAMSIZER® program

The CAMSIZER®-software has three modes, each of which is password-
protected:

 Measurement mode for routine measurements; parameters for the
measurement cannot be defined.

« Parameter mode for the creation of task files, fitting files, and
comparison files, for the measurement and the calibration.

* Higher mode; this mode is reserved to customer service.

When the password protection is deactivated, the program runs always in
the parameter mode. When the password protection has been activated,
the measurement mode will be active when the program is started. The
password protection can be activated or deactivated in the parameter
mode.

7.6.16.1.1 Change from measurement to parameter mode

From the measurement mode, the parameter mode can be reached by
entering the password. Select -Extras0Password-[] and enter the password
into the dialogue box:

x
Paszsword: I

Ok Cancel |
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/.6.16.1.2

Activate or deactivate password protection

The password protection can be activated or deactivated by the user in the
parameter mode. In the menu “Extras”, select the menu item “Change

password”.

Password

Mew password:

Reference input:

o]

[+ Password protection active

X/

=
-

Cancel |

To activate the password protection,
mark the checkbox “Password protection
active”. The standard password is
"password”. Insert a new, freely
selectable password in the input box
“New password”. Repeat the password in
the box “Reference input”. Click [OK].
Please refer also to chapter 7.6.17 “"The
menu “Extras - Change password”.

7.6.16.2 Password protection - Measurement mode

In the measurement mode, routine measurements can be carried out,
however the measurement parameters cannot be defined.

Start measurement

Task file:

Files to be created:

Data directory:
Size-class file:
Wyithout fitting
Head of repaort:
Company:
User:

Material:

Comment:

Mass

|Crysta|_sugar.afg ﬂ
Crystal_sugar008. rdf Raw data
Crystal_sugar ;
Meve_task2. gkl File name: |

File No.: |
|Retsch Technology
|
|
|
|

g
Cancel
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In the measurement mode, the window “Start measurement” is different
from the parameter mode. The following settings can be defined by the
user:

» Selection of the task file: file name and file number are adapted
automatically, they cannot be edited by the user if the task file has
been set up that way

e Head of the report
« Insertion of the mass of the measured material

7.6.16.3 Password protection - Parameter mode

In the “Parameter mode”, the following main window menu items are
available that cannot be used in the measurement mode:

Menu File Save task file
Save measurement file
Export
Screen font
Printer font like screen font
Printer font
Menu Measurement parameters
Options
Input reference distribution
Create fitting file
Info fitting file
Input fraction limits

Extras Calibration

Change password

The window “Start measurement” permits the individual editing of the
measurement procedure by the user.
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Start measurement g]
Task file : ‘ Crystal_sugar.afy ﬂ Result files
Size-class file for [ Raw data
measurement: \New_iask? gkl ﬂ [~ EXCEL- readable, German [*.xld
[~ EXCEL- readable, English (.xle
[ Fitting file alish .xle)
[~ Retsch - formatted (*.cog)
Directory: ‘Crystal_sugar ﬂ
File ‘Cryslal_sugar
[~ Changeable in measurement mod
Head of report: |
v File number: 8
Retsch Technol
Company: | elseh Technology [~ Changeable in measurement mode
User
[~ Dual saving

Material |

Density: gfom Maszs: g [ Print report after measurement

Comrment
Attention!
The actual settings will be saved in the
measurement task file

Cancel

The following functions are available in the window

« Selection of the task file

» Selection of the size class file for the measurement

» Activation and selection of a fitting file

e Head of the report

e Insertion of the mass of the measured material

» Result files, export of the raw data files to other formats
» Selection of the directory for these result files

e File and file number

o If the checkbox “Changeable in measurement mode” is marked,
the file name and file humber can be changed by the users who
operate the software in the measurement mode.

e Dual saving
e Print in report

7.6.16.4 Password protection - higher mode

The higher modes are reserved to authorized staff.
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7.6.17 The menu “Extras - Change password”

With this menu item, the password can be changed in the parameter mode
and the master mode.

x

¥ Password protection active

Mesy paEsord: I aaaaaaa
Reference input: I xxxxxxx

Ok I Cancel |

Please refer to chapter 7.6.16.1.2 “Activate or deactivate password
protection”.
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7.7 The Menu ,Help™

7.7.1 __ Help

Call online help.

7.7.2 Dictionary

Display the translation of the terms in a list.

7.7.3 About

Display the manufacturer information and the version number of the
CAMSIZER®-software in a window.

CAMSIZER Program

—_— T
JENOPTIK

GERMANY

Retsch Technology GmbH
and

Jenoptik L.O.5. GmbH
Wersion 4.1.15
Test - Version

CAMSIZER: 0235

X

etsch’

TecHnOLOGY H

w3i_ AUADRD, HRFD
PORTIOZ000
Serial feeder
Autornatic funnel

When you click on the JENOPTIK-Logo, the hardware and the drivers will be
displayed in the right area of this window.
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8 Appendix: Characteristics

8 APPENDIX

8.1

8.1.1

Xarea

Xc min

min (X¢)

XMa min

min (XMa)

XFe min

min (XFe)

XFe max

max (Xre)

Xlength

Xleng?2

Characteristics

Particle size distribution

Particle diameter calculated by the area of particle projection

Xarea = 1%

Diameter of the area equivalent circle with a volume of a sphere
with the diameter of Xarea

Width, breadth

particle diameter which is the shortest chord of the measured set of
maximum chords of a particle projection (for results close to
screening/sieving)

Width, breadth

particle diameter, which is the shortest Martin diameter, which is
dividing the area of the particle projection into two half (for results
close to screening/sieving)

Width, breadth

particle diameter which is the shortest Feret diameter of the
measured set of Feret diameter of a particle projection

Length

particle diameter which is the longest Feret diameter of the
measured set of Feret diameter of a particle (for results close to
microscopy)

Length

particle size, which is calculated from the longest Feret-diameter
and the smallest chord or Martin- diameter of each particle
projection

- 2 2 _ 2
Xlength _\/xFemax Xcmin XIengZ - \/XFemax = XMamin

(suitable for display of length distributions of cylinders, which are
orientated by a guidance sheet (e.g. to substitute optical
measurement systems like light table, calliper, microscope or static

2
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8 Appendix: Characteristics

Xstretch

Xmesh

Qs(x)

1-Q3(x)

p3(X1,X 2)

gs(x)

Qo(x)

1-Qo(x)

Po(X1,X2)

Jo(x)

image analysis systems)

Length

A

Xyreqen = ———
stretch
retcl X

Ma_min

particle size, which is calculated from the area of the particle
projection divided by the diameter (Martin-diameter) of each
particle projection, interesting for bended extrudates and short
extrudates

Side length of the minimum square, containing the projection area
of the particle

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

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

Fractions

ps (X1,X2) — volume proportion of particles in the range (x1,X2):
Ps(Xy,X;3) = Qs(X,) — Qs(xy)

Frequency distribution gs(x) based on volume:
dQs(x)

1. Derivative of Qs(x) gs(x) = ax

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

Cumulative distribution of residue 1-Qy(x), based on number of
particles

Fractions po(xi,X2) - number of particles in the range (xi,X2):
po(Xlrxz) = Qo(xz) _Qo(x1)

Frequency distribution go(x), based on number of particles:
First derivative of Qo(X) q,(x) = %
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8.1.2 Characteristics

Qs(x) Qs value, whereat a given particle diameter x is reached, based on
volume
x (Q3) x-value whereat a given Qs value is reached, based on volume
SPAN; Span value, based on volume:
Span, = X(Q3,3) _X(Q3,1)
X(Qs,)

Here the first index indicates that the values are based on volume.
In the program the first index has been left off, since for SPAN3 and
SPAN, the same Q(x) values are used.

Us Non-uniformity, based on volume:
X
U - 60
> X10

X10: X value for Q; =10 %

Xgo: X value for Q; = 60 %
Qo (x) Qo value, whereat a given particle diameter x is reached, based on

number
x(Qo) x value, whereat a given Qg value is reached, based on number
SPAN, Span value, based on nhumber of particles

Span, = X(Q0,3) _X(Qo,1)

X(Qo,2)
Here the first index indicates that values are based on the number
of particles.

In the program the first index was left off as for SPAN5; and SPAN,
the same Q values are used.

Uo Nonuniformity, based on number of particles
X
U - 60
° XlO
X10: X value for Q, = 10 %
Xe0: X value for Q, = 60 %
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8.1.3 Indirect determination of the specific surfaces S,
and S,
Sy Specific surface
_ surface of all particles
V" volume of all particles
Sm Specific surface for a given specific density

_ surface of all particles
mass of all particles

S

m

8.1.4 RRSB characteristics

" Slone 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

Qi1 and Q2

B Angle between the RRSB line and y - axis
B=90°-arc tan(n)
(n=Slope of the RRSB-line)
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8.1.5 Shape characteristics

XFe

XFe max

XFe min

XMa

XMa min

Feret diameter Xge

Distance between two tangents placed perpendicular to the
measuring direction. For a convex particle the mean Feret
diameter (mean value of all directions) is equal to the
diameter of a circle with the same circumference.

N

Xre max

X Fe

The longest Feret diameter out of the measured set of Feret
diameters.
The shortest Feret diameter out of the measured set of Feret
diameters.

Martin diameter xma
Length of the area bisector in the measuring direction

area hisector

X Ma

The shortest Martin diameter out of the measured set of
Martin diameters.
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Xc

Xc min

maximum chord x. in measuring direction

Xc

The shortest chord out of the measured set of max. chords Xx..
= breadth (width), which is very close to sieving.

SPHT

47A

P2

Sphericity SPHT =

P — measured perimeter/circumference of a particle projection
A - measured area covered by a particle projection

For an ideal sphere SPHT is expected to be as 1.

Otherwise it is smaller than 1.

Symmo,2,3

Symmetry  Symm,, = %(1 + min [LD

r

r; und r, are distances from the centre of area to the borders
in the measuring direction. For asymmetric particles Symm is
< 1.

r
If the centre of area is outside the particle i.e. r—l <0 symm
2

is < 0.5

Xva = 65 “Symm” is minimum value of measured set of
symmetry values

b/lo,2,3

X .
b/lpys = ——— ; Xc min @Nd  Xre max OUt Of the

XFe max

measured set of x. and xfe values

(b/l)rec 0,2,3

. X
(b /T)eco,,s = min (XC J ;' min quotient of perpendicular x. and
Fe

Xre OUt Of the measured set of X and Xre values.
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B/Lo,2,3

(B/L)rec 0,2,3

Convyg
Convs

Xp= Xmean

PDo, PD,, PD3

Sigma(Vv)o

Qo(SPHT)=
NSPg

Q3(SPHT)=
NSP3

Qos3; Symm;
b/1,(b/1)(rec)B/L,
(B/L)(rec)

Xee m
B/Los = ——": Xremin @aNd Xre max OUt Of the measured set of

XFe max

Xfe Values

| Xpe . . .
(B / L)co,; = min [ﬁj ; min quotient of perpendicular Xge; and
Fe2

Xre2 OUt Of the measured set of xre values.

Convexity = (square root) ratio of real area of the particle
projection and convex area of particle projection (as if a
rubber band was put around the particle projection)

The Feret diameter, the Martin diameter, the max. chord and
the sphericity for the various size classes are determined by
calculating a mean value, based on the number of

particles within a size class: x = %in
i=1

As the objects within a class can be distributed unevenly, the
mean equivalent diameter of circles equal in area, xp, should
be used as reference value for class-related information.

Number of particle detections, measure of the statistical
reliability of the shape characteristics. The larger PD the more
reliable is the value of Xge, Xma, Xc @and SPHT.

Standard deviation of the ratio

Sigma (v) = /%ia V)

_ MaxX(Xee, X¢)
~ min(Xe, X,)
in which the measuring directions of the “Feret diameter” and
the “"maximal chord” are perpendicular to each other.

with the ratio v

of the particle no. i,

Proportion of non-spherical particles, whose sphericity is
smaller than a given threshold; based on number of particles
or on volume

Proportion of particles or volume, whose symmetry, or
various b/I-ratios is smaller than a given threshold
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Mvg,/2/3(X) Mean value of a chosen characteristic, weighted; xi;r= > X
gr(x) Ax
Sigma(x) Standard deviation o(x) from the mean value Mv(x)

. | Fractions p2_Sv(x1,x2): part of the sum of the surfaces of
Ps_Sv (x1,x2): :
each size class related to the total sum of all surfaces

8.1.6 Optional characteristics

D relative Density, mass of sample divided by the volume of the
sample measured with the CAMSIZER®

AFS- Grain fineness, for materials in a size range from 0.02 - 5.6 mm.

number

SGN Size Guide Number

Calculated diameter of the “average particle”, expressed in
millimeters and multiplied with 100 (for example: dsgp = 0.123 mm
=> SGN = 12.3)

SGN =1001[x5, with X5, =X(Q; =50%) in mm

The calculation of SGN is based on the following size classes:
0.212, 0.300, 0.425, 0.600, 0.850, 1.18, 1.70, 2.36, 3.35, 4.75,
6.70mm

If xsp falls into one of these size classes, than xsp is an interpolated
value from the Qs value of the next lower and the next higher sieve.
If x50 lies beyond 0.212 mm or 6.7 mm than Xs is the actual value
determined by the CAMSIZER® and is not interpolated.

Ul Uniformity Index

ratio of the size of "SMALL PARTICLES"” to "LARGE PARTICLES” in the
sample, expressed in percentage;

UI is the ratio, times 100, of the two extreme sizes in the range of
large particles at the 90% Qs level and fine particles at the 5% Qs
level. UI =100 means that the particles have the same size,
perfectly uniform; Ul = 50 means that the small particles are half
the size of the large particles in the sample
Ul =10025  with x. = X(Q, =5%), X = X(Q, =90%)

X90
The determination of x5 and Xg¢ follows the determination of xso for
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cv

MA

PI

Qi(V)

Qo(V)

the calculation of SGN

Coefficient of Variation

the coefficient of variation is the standard deviation (SD) of the size
distribution divided by the average; it is dimensionless

cv=50 X=X with Xgs = X(Q; =84%) ; X;5 = X(Q, =16%), X, = X(Q, = 50%)
XSO

Mean Aperture = Dsg value = Median Diameter Xsg
Polydispersity Index  PI(Qi,Q;) = X&)
X(Q,)

Q. value, whereat a given particle volume is reached, based on
volume

Qo value, whereat a given particle volume is reached, based on
number
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8.2 Trouble shooting list

Error

Cause

What to do

Program cannot be
started.

CCD-software or
CAMSIZER® -software
is not correctly
installed.

Check whether the software
has been installed correctly;
if applicable, re-install the
software.

No images have been
transferred.

Check that the CAMSIZER®
is switched on (the light
must be on). Check that the
CCD-cameras are connected
to the computer.

The illumination in
the pseudo-colour
mode shows large
red areas.

The lighting unit is
receiving illumination
from an extraneous
source.

Remove the influence of
extraneous illumination.

A black edge is
visible within the
image frame.

A CCD-camera is
badly adjusted.

Please contact customer
services.

One-sided
illumination (one
side is noticeably
darker).

The electric power
supply to one of the
two sides of the
illumination has been
interrupted or the
lighting unit is
defective.

Please contact customer
services.

After the start of the
measurement no
material is fed.

Metering feeder is not
connected.

Check connection.

Start control level of
the feeder is too low.

Increase feeder control level
at the start.

The measure-ment
is interrupted
although no material
has been measured

Chosen time for initial
feed of the material is
too short or the initial
feeder control value is
too small.

Increase time for initial feed.

Increase initial feeder
control value.

After the complete
sample has passed
through the

No termination
condition has been
set.

Set the terminating
condition.
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instrument the
measurements are
not discontinued

The optical path has
become heavily
contaminated during
the measurement.

Clean; check flushing air.

After complete
sample has been
measured, the
program closes
automatically and no
results are saved

PORTIO driver is
corrupted or absent.

Re-install PORTIO driver.

The material is
flowing
predominately to
one side

The instrument is not
placed on an evenly
horizontal plane.

Adjust positioning of the
instrument using a water
level.

The measured
quantity per unit
area grossly
deviates from the
target value (this
can only be detected
when both CCD
cameras are being
used for measuring

The wrong feeder
width has been
entered in the task
file.

Set the correct feeder width
under "Options" - "Task file".

HELP-File cannot be
found.

The name of the
HELP-file is different
to program name of
the CAMSIZER®,

Rename the HELP-file using
the Windows explorer.

Autoheight shows no
reaction at all.

Red security push
button is pushed.

Release the security push
button.

Autoheight shows
errors when moving
to the reference
points.

Information about
height position
between the
CAMSIZER® and the
software is not the
same.

Shut down the PC and the
CAMSIZER® and restart.
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8.3

Confirmation form

I have read the foreword and the chapter on safety.

Signature of the operator

Signature of the service technician
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