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1. INTRODUCTION

Dear customer, thank you for choosing the Ultimate Compression Flexometer from DOLI Elektronik GmbH. This
manual will help you to get familiar with the instrument soon and it will help you to be able to answer questions
and solve problems that may arrive during the operation.

e You will get a description of your new instrument.
e You will get an installation and user manual.

¢ You will get a description of the Flexometer test procedure.

© 2004 DOLI Elektronik GmbH. All rights reserved.
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1.1. Safety Hints

1.1.1. General Safety Hints

Read this manual carefully before starting with the installation and operation of the Flexometer. False handling of
the instrument can cause severe damage to persons and property. It is essential to adhere to the technical
directions and connection conditions from the name plate and documentations.

1.1.1.1. Warning Signs and Hints

This manual contains several symbols, that will allow you to find your way more easily. Furthermore, the manual
contains warning signs adverting to possibly dangerous situations. These warning signs may be found on the
instrument, too. It is essential to adhere to the warning signs and the related hints:

Table 1 : Symbols and their meanings.

Symbol Meaning

Safety Instructions:
In order to avoid interruptions in the work flow as well as damages to
man and machine, follow the safety instructions at all cost.

Safety Instructions: Danger by electricity and its effects
In order to avoid interruptions in the work flow as well as damages to
man and machine, follow the safety instructions at all cost.

Job/work instructions:
Instructive part of the document with precise work instructions
Here you are asked to do something.

Information:
General information and descriptions of working procedures, etc.

Note:
Important note for the operation, the function or for the working
procedures.

Tip:
Gives tips for easy handling of the Flexometer.

HER®DR R

1.1.1.2. Demands on personnel

A Attention! Only qualified personnel are allowed to perform transport, mounting, installation,
start-up, operation or maintenance.

Qualified personnel are people being well acquainted with transport, mounting, installation, start-up, operation or
maintenance. These people must be adequately qualified for their occupations. In detail:

e Transport: Personnel skilled in treating componentries being susceptible to electrical discharge, only!
¢ Installation: Personnel with electro-technical apprenticeship, only!
e Start-up: Personnel with wide-ranged skills in the fields of electrotechnics and/or drive engineering, only!

e The qualified personnel must know and adhere to the following standards and directions:
IEC 364 respectively CENELEC HD 384 or DIN VDE 0100
National accident prevention directives or VBG 4

Page 6 UltiFlex_Manual_EN.doc
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ﬂ Attention! The EDC appliances do contain componentries being susceptible to electrical discharge.
These componentries may be damaged by incorrect treatment. Avoid the contact with
highly insulating material (synthetic fibres, synthetic foils etc.)

& Attention! Do not open the EDC appliances! Keep all coverings closed during operation. There is
danger of dead or severe damage to persons or property.

A Attention! Draw the mains plug before opening the covering of the EDCs. There is danger of dead
or severe damage to persons or property.

A Attention! Never disconnect any electrical connection especially at the EDC, while the instrument is
still energized. In bad cases, electric arcs may emerge and damage persons or property.

& Attention! After having drawn the mains plug, wait at least two minutes before touching potentially
live componentries (e.g. contacts, thread bolts) or disconnecting any electrical
connection. After disconnection of the supply voltage, capacitors may bear dangerous
voltages for up to two minutes. For your safety, it is recommended to measure the
voltage in the link and wait, until it has fallen below 40V.

1.1.2. CE-Conformity, Directions and Standards

CE Declaration of Conformity: In sole responsibility we herewith declare, that the product Flexometer, Type 1170
meets the requirements fixed in the directive (73/23/EEC), Council Directive of 19. February 1973 on the
harmonisation of the laws of Member States relating to Electrical Equipment designed for use within certain
voltage limits.

Low Voltage Directive (73/23/EEC): The harmonized standards of the series prEN 50178 in connection with EN
60204 are used for our appliances.

EMC-Directive (89/336/EEC) and (2004/108/EC): Under observance of the installation instructions of this
documentation, we herewith declare the meeting of the objectives of the EMC Law (EMCG) for facilities and
instruments with the following standards:

EN 50082-2 of 12.1994, EN 50081-1 of 08.1993, IEC 801-2 of 01.1991, IEC 801-4 of 09.1987, EN 55011 of
03.1991.

In this documentation, you will find instructions for the EMC-compatible installation, such as shielding, grounding,
manipulation of plugs and laying of wires.

EC Machinery Directive (98/37/EC) and future (2006/42/EC): The Flexometer meets the instructions of the EG
Machinery Directive.

The EC directive (2002/95/EC) is used for our appliances, also.

Regarding the safety of machines, the following standards are met:

DIN EN 292, DIN EN 294 part 1...4, DIN prEN 954 part 1, DIN EN 418 of 01.93, DIN EN 349 of 08.90, DIN VDE
0160 of 05.88, DIN EN 50081 part 2, DIN prEN 50082 part 2, DIN 51233 of 11.91, VW 11.062 of 10.87

Observe national rules for prevention of accidents or VBG-4.

UltiFlex_Manual_EN.doc Page 7
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1.1.3. Specified normal Operation

The Flexometer has been designed to carry out tests of rubber samples following the standard ISO 4666/3.

Operate the Flexometer with the allowed power supply systems and under the allowed environmental conditions,
only! Adhere to the instructions given in this manual.

A start-up of the instrument (i.e. the specified normal operation) is allowed for compliance with the EMC directive
(89/336/EEC), only. The appliances meet the requirements of the EC Low Voltage Directive (73/23/EEC).

A Attention! Inappropriate handling of the Flexometer may affect the functionality of the instrument or
cause severe damage to persons or property.

Page 8 UltiFlex_Manual_EN.doc
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1.2.Description of the DOLI Ultimate Compression Flexometer

1.2.1. The System

Fig. 1: Fully automated DOLI Ultimate Compression Flexometer

A Flexometer is used to measure the permanent deformation and the increase in temperature of cylindrical rubber
samples (following the standards ISO 4666/3, ASTM D 623 and BS 903, part A50).

For this purpose, the sample is loaded between two holders applying it with a constant load. Then, the sample is
cyclically upset along its axis.

The Ultimate Flexometer is a position- and load-controlled system, all parameters and controlling jobs of which
can be defined via software! The parameters can be changed for each single sample. The Flexometer works
fully automated and has a silo capacity of up to 56 samples.

UltiFlex_Manual_EN.doc Page 9
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1.2.2. The Actuator

THERMO
CONTROLLER
CHAMBER TEMPERATURE
CONTACT TEMPERATURE ~ DIGITAL
| B
LOAD FEEDBACK o CONTROL -
NEEDLE TEMPERATURE [~ EDC120
P -~ ~-| ENCODER FEEDBACK I
2 . - | COMMAND
1 o 1 SERVO QUTPUT
— L "}~ POWER —:):I
I s, Y AMPLIFIER
= <H
a) ) I N S “'HK

Fig. 2: Functional principle of the Ultimate Flexometer with 3-phase-linear-motor (draft). a) Sample is not impinged with test load, b) sample is
impinged with test load. 1=3-phase-linear-motor, 2=puncture needle, 3=incremental transducer for the deformation, 4=lower holder, 5=thermo
sensor, 6=sample, 7=upper holder, 8=connection between the linear motor and the upper holder, 9=temperature chamber, 10=corpus of the
Flexometer.

The Ultimate Flexometer is driven by a 3-phase-linear-motor, showing very high dynamic characteristics: The
load is selected in a way, that the maximum Flexometer standard with 30Hz and 6.4mm stroke will be reached
(3.2mm amplitude). However, smaller and larger frequencies of up to 50Hz (1.0mm amplitude) are possible, also
(see chapter Vibration Absorbing System). Furthermore, compared with an eccentric or hydraulic drive, the linear
motor offers the following advantages:

e |low power consumption
e no water cooling

e high degree of dynamics
e electronic control

e environmental friendly

e |ow noise

Page 10 UltiFlex_Manual_EN.doc
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1.2.2.1. Vibration Absorbing System

The Flexometer has been constructed for a frequency
of 30Hz. When working with lower frequencies, it may
start to vibrate. An absorbing system has been
developed especially for this reason, increasing the
spring resistance of the instrument and therefore
preventing it from vibrating.

1.2.3. The Sample

The Ultimate Flexometer handles samples with a
height of 25mm £0.25mm and a diameter of 17.8mm
+0.15mm (standard Flexometer sample following DIN
ASTM 623; BS 903, part A50; ISO 4666/3; JIS K
6265) as well as samples with a diameter of 30.0mm
(standard sample following JIS K 6265).

1.2.3.1. Hardness of the sample

The hardness of the sample must not exceed
82 Shore A.

nNote: Having hardness degrees higher
than 82 Shore A, the sample may
start to jump or move from the
sample holder. In both cases, a
test according to regulations with
30Hz is not possible anymore.

1.2.3.2. The lower Holder

The lower holder can be replaced by a sample
changer serving both sizes, 17.8mm and 30.0mm
diameter.

1.2.3.3. The Input Station

With the Ultimate Flexometer, the silo known from the
Standard Flexometer has been replaced by a rotary
disk, being able to serve both sample sizes. With this
system, up to 12 samples can be loaded into the
magazine of the instrument at one time (see chapter
The Magazine, t00). As a result, the problem of
samples sticking together as it used to occur
occasionally with the old silo shape has been
eliminated.

UltiFlex_Manual_EN.doc

Fig. 3: Vibration Absorbing System.
1=rubber damper, 2=clamps.

I N

Fig. 4: Input Station of the Flexometer.
1=Temperature chamber (side wall), 2=input station
(with 9 samples), 3=samples, 4=Magazine lid.
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1.2.4. The Temperature Chamber

The test procedure can be executed inside a temperature chamber with selectable temperature.

The temperature chamber will be supplied with current, as soon as the main switch of the instrument is turned to
the ON-position. The temperature chamber of the fully automated Flexometer has a software-controlled rear door,
enabling the handlingarm to bring the sample into the chamber automatically. The stop positions door open and

door closed are reported to the software by limit switches.
1 E I

2—1,00

REM
—@ur 2

] [ [ [4]

Fig. 5: Front view of the Flexometer (trimmed area, cover removed). N 4 |
N

1=main switch, 2=emergency-stop, 3=compressed-air display,
4=temperature chamber, 5=chamber display, 6=fan-switch

Fig. 6: Display and fan-switch of the temperature
chamber (draft). 1=current value, 2=set value,
3=AUTO-switch, 4=fan-switch

1.2.5. The Preheat Station

The sample can be preheated within the temperature
chamber for a selected period of time. In an automatic
test course, preheating and testing of samples can
overlap in time.

1.2.6. The Magazine

The magazine is organized like a high shelf storage
and offers room for up to 56 samples (optionally):

1 shelf with 11 sample storages and the height
measurement station, 3 shelves with 15 sample
storages each. The PC handles the whole magazine
administration and the handlingarm serves it
completely.

Fig. 7: Inner view of the magazine (from the top site). 1=handlingarm,
2=shelf (11 storages, one height measurement station), 3=optional
shelfs (15 storages each), 4=input station, 5=Temperature chamber.

Page 12 UltiFlex_Manual_EN.doc
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1.2.7. The Handlingarm System

A handlingarm carries out the whole sample handling, starting with fetching the sample from the input station up
to the output of the sample at the output station (optionally).

c)
Fig. 8: Handlingarm. a) Handlingarm inside the magazine, view from the right side. b) Handlingarm inside the magazine, view from the left

side. c¢) Function of the handlingarm (trimmed area): |. Lifter opens the sample storage by lifting the upper holder, Il. Grips insert the sample
into the station. 1=grips, 2=lifter, 3=handlingarm, 4=sample, 5=upper holder of the sample storage.

UltiFlex_Manual_EN.doc Page 13
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1.2.8. The Height Measurement Station

The Flexometer automatically measures
the height of the sample before (hy) and
after the test (he) (having a standard
Flexometer test). In the meantime, the
sample stays inside the sample storage
with environmental temperature. This
guarantees exact and comparable results
for all samples. In case of height hy
exceeding the tolerances

(25.0mm £0.25mm), the sample will
directly be brought to the output station
(garbage).

Fig. 9: Inner view of the magazine. 1=incremental gauge of 2, 2=height
measurement station, 3=sample storages, 4=input station,
5=Handlingarm.

1.2.9. The Puncture Needle

After the end of the test, a pneumatically controlled puncture needle punctures inside the sample and measures
the centre temperature of it. Optionally, a linear controlled needle can be used to stay inside the sample (at the
middle height of it) during the whole test course.

1.2.10. The Output Station (Garbage)

After the test course has finished, the samples can be given out in batches or as single samples.

Page 14 UltiFlex_Manual_EN.doc
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1.3. Specifications

Compressed-air supply: 6 bar, 1l/min
Inner diameter of the hose of the instrument: 6mm

A Attention! The compressed-air must be absolutely clean and free of water and oil!
Otherwhise, a severe damage of the Flexometer may be caused.

Power supply: TN-S A400V,, 50Hz, 1.5kW
(for Canada, USA:
TN-S A200...210V,., 60Hz, 1.5kW ; Un 120V,., 60HZ)

Stromversorgung / Power Supply

TN-S Ultimate Flexometer
AdO0W e, BOHZ, 15KV

L3

A400W ac, 50HZ, 16A L2

| =]

L1
230V ac, 50Hz, 164

N
PE peJEN '
yellow/green
a)
Stromversorgung [ Power Supply
Kanada, USA
TN-S Ultimate Flexometer
A200...210%ae, BOHz, 1,5k
:—_L3
A200..210Vag, 4
G0Hz, 164 | L2
L L1
116,120V, BOHz, 16A
N
Lgeign
EE yellow/yreen
b)

Fig. 10: Voltage supply connection plan (draft). a) World, b) Canada/USA

UltiFlex_Manual_EN.doc Page 15
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Dimensions:
= S | i i =1 i
| ] | ] e 3
| = | g
| | h-"
| I
Flexometer empfohlener F 3
8 1 o |~ Platzhedart | i
(] ]
= | @ |
! |
| Front PC | =
| | E
L. s00 e 200 - | Front
| I
by Y| [ S EA P o S 1SS S S A _| |_| |_| ¥
g 1800 | 500
a) b)

Fig. 11: Dimensions of the Ultimate Flexometer (draft). a) View from the top site: Recommended space, b) View from the front site: Height.

Delivery Data

Packing: Wooden box on euro pallet
Size (incl. Box and pallet) W 120cm, D 80cm, H 193cm
Weight: net 435kg, incl. packing 485kg

Environmental Conditions:

Temperature: +5°C to +40°C

Humidity: max. 50% at +40°C
max. 90% at +20°C

Frost: The instrument must not be exposed to frost!

If possible, operate the instrument in an air conditioned lab.

Sample

Material: Rubber

Size: Height 25.0mm +0.25mm, diameter 17,8mm +0.15mm or 30.0mm +0.15mm
Hardness max. 82 Shore A

1.4.0nline - Help

The Online help system needs the Microsoft Internet Explorer Version 5.0 or higher and the operating system
Microsoft Windows XP or higher.

Page 16 UltiFlex_Manual_EN.doc
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2. OPERATION

2.1.Security

In order to protect man and machine, the Ultimate Flexometer has security sensors, causing a shut-off of the
instrument or single subunits in case of doors or coverings being opened during the test course.

n Note: The security shut-off causes a loss of the actual test datal

2.1.1. Sensors of the Temperature Chamber
2.1.1.1. Front Door

Fig. 12: Front door of the temperature chamber, open. 1=security sensors.

2.1.1.2. Rear Door

Fig. 13: Temperature chamber, rear view. 1=temperature chamber , 2=rear door,
3=security sensors for the rear door, 4=message sensor for the rear door.

UltiFlex_Manual_EN.doc Page 17
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2.1.1.3. Position of the Temperature Chamber

Fig. 14: Test area, temperature chamber tipped. 1=security sensors, 2=preheat station, 3=test area.

2.1.2. Sensors of the Magazine

Fig. 15: Flexometer (front view, trimmed area). 1=lid, 2=fan, 3=security sensors for the lid, 4=temperature chamber.

Furthermore, the instrument has security sensors for the coverings on the right rear and left side.

Page 18 UltiFlex_Manual_EN.doc
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2.1.3. Overview

Table 2 : Overview of the reactions of the Flexometer to the activation of the safety sensors.

Action

Feedback of the Instrument

Temperature chamber: front door opens

Linear motor shuts off

Upper holder stops

Temperature chamber: rear door opens

Linear motor shuts off
Upper holder stops

Handlingarm stops

Temperature chamber tips

Linear motor shuts off
Upper holder stops

Handlingarm stops

Magazine lid opens

Handlingarm stops

Magazine lid opens and rear door opens

Linear motor shuts off
Upper holder stops

Handlingarm stops

Temperature chamber: front door and rear door opens

Linear motor shuts off
Upper holder stops

Handlingarm stops

UltiFlex_Manual_EN.doc
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2.2. Flexometer

2.2.Flexometer

2.2.1. Switch-On

1. The main switch (see Fig. 16, no 1) has to
be turned to the ON-position. —» The
initialisation of the hardware starts. It takes
approx. 1 minute. Now, the temperature
chamber is supplied with current.

2. Use the fan-switch (no 6) at the
temperature chamber (no 4) to turn on the
heater and the fan. Now, the temperature
chamber can be controlled completely via
software. The automatic mode (display
AUTO in the display field, no 5) has been
preset. If not (mode Manual, display MAN),
the mode has to be changed to Automatic
with the Auto-switch (below the display). —
The display REM will blink (remote control) _ _ _ _

Fig. 16: Front view of the Flexometer (trimmed area, covering

to show, that communication b_etween removed). 1=main switch, 2=emergency-stop, 3=Compressed-air
temperature chamber and PC is active. display, 4=temperature chamber , 5=chamber display, 6=fan-switch

3. Turn the compressed-air valve in the back
of the Flexometer (see Fig. 17, no 1) into
flow-through position (longitudinal to the
hose).

4. Now, start the Flexometer software
DOLIFlex. - The Flexometer carries out
the needed reference drives by itself.

Fig. 17: Compressed-air unit and outlet box in the back of the
instrument. 1=compressed-air valve, 2=compressed-air setting valve,
3=compressed-air display, 4=water separator, 5=water separator
valve, 6=maintenance access for the filter mat.
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2.3.Program

2.3.1. Start and Control
2.3.1.1. Start of the Program

Main Menu Window

After the start of the DOLIFlex-Software, the main menu window opens:

LI | UM te it

Fis  Fleconster  Sarpls 7 _‘.ﬂ e

— Time: [ b mmzs | Contact bemp. [ "] Delesmalion | X | Parztinae/Ficload  [M]
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SFAC Pl COEDED 00 | 00 | 0.0
I D E* [MPa] E* | MPa | E™ [HFa]
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1307 13
e
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[}
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’ i i
i .
[} H i e ] =
| Time | Min ]
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Fig. 18: Main menu window.1= datagrid for sample data; 2= graphic section with the scalings for the following graphs: 2a= Deformation, 2b=
Contact temperature, 2c= E’, 2d=tan d, 2e= E*, 2f= E”(2c to 2f = viscoelastic properties); 3= Numerical display section; 4= Function fields for
4a= sorting of the sample data in the datagrid, 4b= loading of the samples, 4c= administration of the sample data, 4d= control of the test
procedure; 5= Main menu line.

The main menu window contains several sections, the datagrid, the graphics section, the “digital display” section
and the “function field” section. Please see the paragraphs below for further explanation.

Datagrid

On the left side, there is the datagrid for the administration of defined sample data. Depending on the capacity of
the Flexometer, this grid can contain up to 56 records. The states of the single samples are shown by the colour
markings (see chapter Legend, also). Sorting of the records happens following the entry order, the youngest of
which standing on bottom of the list, the oldest one on top. Processing of the samples happens from the top to the
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bottom, meaning that the oldest sample will be processed first. The function fields above the datagrid (4a) are
used to change the order of processing (see chapter Control with the Function Fields, also).

Graphic Section

The right side of the dialog window shows the graphic section for the display of the graphs for “Deformation” and
"Contact temperature” (at the lower holder) in relation to the test time. Furthermore, the graphs for the viscoelastic
properties of the sample are shown: E*, tan d, E', E". The colours of the graphs do correspond to the related
scalings in order to increase the clearness of the diagram.

During the test course, the graphs will be displayed in real-time.

Digital Display Section

Time [ hhomm:ss ] Contact temp. [ °C ] Deformation [ % ] Preztress/Preload

000:00:00] 00 | 00 | 00 _

tan D E* [ MPa] E' [ MPa] E" [MPa]

Fig. 19: Digital Display Section.

The digital display section shows the digital values for:

e Time [hh:mm:ss] This display shows the actual test time.
e Contact temp. [°C] This display shows the contact temperature at the lower holder.
e Deformation [%)] This display shows the actual deformation of the sample
in % of the height hO.
e Prestress/Preload [N] This display shows the prestress / preload, the sample is impinged with.
e tanD Dissipation factor (tangent of loss angle)
e E*[MPa] Complex elastic modulus
e E'[MPg] Reversible resilience (stored energy)
e E"[MPq] Irreversible loss of energy
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Function Fields

4d
] o 3]

Dl x| g 9|0 0

4c 4b 4a

Fig. 20: Function fields 4a= for the datagrid, 4b= to load/unload samples, 4c= the administration of the sample data, 4d= the control of the test
procedure.

The function fields are used to change the order of the sample records in the datagrid (4a), to load or unload
samples (4b), to administrate sample data (4c) and to control the test course of the DOLI Flexometer (4d). For
further explanation, please see chapter Control with the Function Fields).

Main Menu Line

File Flexometer Sample ?I

Fig. 21: Main menu line.

The main menu line contains the menus File, Flexometer, Sample and ? (Help). For further explanation, see
chapter Control with the Main Menu Line).
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2.3.1.2. Control with the Function Fields

There are different ways to control the DOLIFlex-Software: with the function fields, with the popup-menu or with
the main menu line. This section describes the function fields.

Function fields for the datagrid
A data file has to be marked before editing:
+. Move up sample in the grid
—_— The chosen record will move upwards for one position.

*. Move down sample in the grid
—_— The chosen record will move downwards one position

#. Move sample in the grid to the selected position

The chosen record will move to a defined position: A dialog window (Go to position) opens,
where the new position can be entered into.

Function fields to load/unload samples

Rotate wheel

—_— Clicking on this function field will cause the input station to turn itself for one position in order to
transport the sample into the working area of the handlingarm. Clicking on function field Load
will then cause the handlingarm to fetch it and bring it into the magazine.

Load selected samples

—_— This opens the dialog window Samples. The shown sample will be taken from the input station
and loaded into the sample storage. Clicking on STOP will interrupt the loading.

Unload selected samples

— The marked sample will be fetched from the sample storage and moved to the output station.
Clicking on STOP will interrupt this action.

Function fields for the administration of the sample data

B i New
Opens the window Parameter for: for creating a new sample record.

Delete

Deletes the marked record.

ot
Open Archive
ﬁ p

Opens the dialog window Archive containing the records of samples, that have been tested
and moved to the archive.

Function fields for the control of the test procedure

i Start

The next Flexometer test will be started, i.e. the not tested sample standing on top
of the list.
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[ Pause i Pause
The Flexometer stops after the end of the actual running test. All samples being in

the actual test course will be tested and the data will be stored. Then, the
Flexometer pauses. In order to start with the next test course, the function field
Start has to be activated again.

[=] Stop Stop
The running test will be stopped immediately, i.e. the preheat station, the test area
and the height measurement station will stop and their samples cannot be tested
furthermore. This is valid for the samples being in the sample storages for cooling,
also. They will not be height measured anymore. (The handlingarm finishes its
movement, inserts the sample into the station and stops.) All data detected so far
will be stored. Clicking Start will cause the instrument to start with a new sample.

2.3.1.3. Control with the Popup-Menu

This menu can be opened by clicking the right mouse key in the designated dialog window or section.

Popup-Menu for the datagrid (main menu window)

Y Mew ShroM New creates a new sample record

> Delete  Strg+D Delete deletes the selected sample record

(0] Pause Pause stops the Flexometer after the end of the running test
I} Select al Select all  selects all records in the grid

Fig. 22: Popup-menu for the datagrid of the main menu window.

Popup-Menu for the graphics section (main menu window)

Scale options El
Time Deformation Contact temp. tan D E" E' E™*
v Grid [ Grid [v Girid I~ Grid [~ Grid [ Grid I~ Gnd
GEY EY [LEH EY GEY (L EH
ﬁ A0 [%] 260 ] 0.8 [z 15 [MPa] 15 [tPa] 15 [tMPa]

tdin il Min Fdin tdin Min

in
10 [=] 20 [*C] 0 [‘C] 1] [MPa] 1] [tPa] 0 [tPa]
Background colour of the online graphic ; Silver

& Help

Fig. 23: Popup-menu for the graphics section of the main menu window

Standard

X Cancel ‘

Clicking the right mouse key in the graphics section of the main menu window opens the dialog window Scale
options. Here, you can define the scalings for the single axes (in the fields Min and Max), display grids for the
single values (checkmark box Grid) and change the background colour of the online graphic (selection field
Background colour of the online graphic).
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2.3.1.4. Control with the Main Menu Line

The DOLIFlex software can be controlled via the main menu line in the main menu window, also.

File Flexometer Sample ?‘I

Fig. 24: Main menu line.

File
$ Settings Strg+T Clicking on the menu item File, the following choice will appear:
Maove archive  Strg+a Settings opens the dialog window Ultimate Flexometer

Options (password-protected)
K] Exit

Move Archive Opens the dialog window Move archive, which can be
used to select a new destination for the archive.

Fig. 25: Menu File

Exit Closes the DOLIFlex software.
Flexometer
m Machine b Clicking on the menu item Flexometer, the following choice will appear:
El Chamber 4 Machine incl. submenu
Power On Strg+P Chamber incl. submenu
Poweer OFF Strg+wd Power on Switches on the EDC
Debugmessages  Strg+M Power off Switches off the EDC

Debug messages Opens the window Debug messages containing debug

Fig. 26: Menu Flexometer messages from the EDC.

Q Supervisor  StrgH-s The submenu Machine offers the following choice:
@ signals Skrg+l Supervisor Opens the dialog window Supervisor
Fig. 27: Submenu Machine n Note: This dialog window is for the supervisor

and the DOLI-Service only and
therefore it is protected by a password!

Signals Opens the dialog window Signals

See chapter Status Information for further details.

Preheat The submenu Chamber offers the following choice:
OFf I Preheat starts preheating sequence in the temperature chamber

with the set temperature

Fig. 28: Submenu Chamber Off temperature chamber control will be shut off
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Sample

D e Skrg+N
» Delete Strg+D

@ Archive Strg+R

+§ Move up
*§ Move down
£8 Move to position

Fig. 29: Menu Sample

? (Help)

Q Conkents & Index
Legend

Test specification

Testing machine informatian
Testing machine protocol

About, .,

Clicking on the menu item Sample, the following choice will appear:

New
Delete

Archive

Load sample

Unload sample

Rotate wheel

Move up

Move down

Move to position

Legend

Fig. 30: Menu ? (Help)
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Contents & Index

Test specification

Creates a new sample record
Deletes the selected sample record

Opens the dialog window Archive containing records
of tested samples.

opens the dialog window Samples. The selected
sample will be taken from the input station and loaded
into the sample storage.

The marked sample will be fetched from the sample
storage and moved to the output station.

the input station turns itself for one position in order to
transport the sample into the working area of the
handlingarm.

The chosen record will move upwards for one position.

The chosen record will move downwards for one
position.

The chosen record will move to a defined position: A
dialog window (Go to position) opens, where the new
position can be entered.

Clicking on the menu item ? (Help), the following choice will appear:

calls up the online-help

opens the dialog window Legend; see
chapter Legend, also.

opens the dialog window
Test specification,
see chapter Security, also.

Testing machine information opens the dialog window

Testing machine protocol

About...

Testing machine information,
see chapter Security, also.

opens the dialog window
Testing machine protocol,
see chapter Security, also.

general information about the DOLIFlex
software, the instrument and DOLI.
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2.3.2. Flexometer Settings

Use the path File — Settings (incl. security check) to open the dialog window Ultimate Flexometer - Options.
It is divided into 7 submenus:

Ultimate Flexometer - Options

l Files ] Filengmel Language / Print/ Fu:urmula] Displa_l,l] Eraphic] ﬁecurit_l,l]

Fig. 31: Flags of the dialog window Ultimate Flexometer - Options.

n Note: Each change of the options needs to be followed by a new program start!!

2.3.2.1. Hardware

Ultimate Flexometer, - Options: E‘ Options
:_ﬂﬁ[_df_\_‘?[% ] Files 1 Fi\engme] Language / Print/ Fulmula] Display] Qraph\c] ﬁeculily} ) )
Options Customer-ID: Field for customized
Customer!D - [Standed names (no effect on the test)
Halder cooling time 1] rin A A .
Holder cooling time: Here, insert the
Flexometer wished holder cooling time.
Calculation mode : Mode O -
tanual flexameter ? I n
Note: Keeping a definite cooling
Samples H
Sample: height | Default | E time at the en(_j of the tQSt
Sample height [ Minimum | 23.500 mm [ Lower fimit: 23.0 mm ] (ﬂOI’ma”y 5 mInUteS) Wl”
Sample height [ Maximurn ] 25,500 mm [ Upper limit : 26.0 mm | prevent the next Sample
Sample diameter [ Standard ) 17.800 [l fI’OI’n an unlntel’]ded warm
up by the lower holder
(which may still be warm
from the previous test).
Flexometer
Calculation mode: There are two
@ Hep Ok X Cancel different ways to calculate the
deformation in %. Mode 0 is the standard
Fig. 32: Window Hardware. mode normally used for flexometers.

This mode has been preset and should
be used for your tests. (Mode 1 is for
future test types, only).

Manual Flexometer ?: In case of a dysfunction of the handlingarm, this option can be activated: Despite the
dysfunction, the Flexometer will continue in the manual mode without the handlingarm. (The configuration has
been preset by the DOLI service).

Samples
This function block is for entering the sample height and the permissible variations.

Sample diameter: Furthermore, the diameter can be entered: 17.8mm (standard) or 30.0mm (optional).
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2.3.2.2. File Management

Data directory

Hardware Filan_ama} Language ¢ Print? Fnrmula} D\sp\aﬂ Eraphic} §ecunly|

Data directory

.\Data

&% Help

o Ok

X Cancel

Fig. 33: Window Files.

2.3.2.3. Filename

Ultimate Flexometer - Options

Haldwale] Files ”FII[.E.HEH{E.‘E] Language ¢ Print? Fnrmula} D\sp\aﬂ Eraphic} §ecunly|

Unlack file name far input |

Filename

Select up to 3 hields for the filename :

Co
Ch
Sa
Cu
Ag
Op
Or

L A e e

Co

@ Help

o Ok

X Cancel

Fig. 34: Window Filename.
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The path leading to the storage directory for
sample data is entered here.

Tu

=
Click on the function field to open the
needed dialog window.

Unlock filename for input: This enables
the user to define the filename in the
Parameter window freely (see chapter Input
of the Sample Parameters, also).

Filename

Up to 3 fields can be chosen to compose
the name of the result file (ASCII-Format)
out of.
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2.3.2.4. Language/Print/Formula

Ultimate Flexometer, - Options: E‘
Hardoare | Fies | Fiengme  Larauade 7 PHii/ o] Display | Graphic | Secury |
Language
Display language : A% Englisch [ English | A
Print
Frint T
Formula generator
nu Click. far changing the new result-
BH parameters on this button |
Result parameters
& Help o Ok x Cancel
Fig. 35: Window Language/File/Formula.
Formula generatar L]
Hame Formula
Actye |
e |
Arcdren = |
Mewve 7| I
F1 =5l F13 =L won vt ot F&=k sal / FRAL oW
F2 = Iniial fimsing compres F2ReF ond a o | Moo | e
P3 = Final flaving comgeess, P15 = Floom lemp. start P27 <E " stant
& Max [ SN oS
P = Cortac lemp, dail P16 = Hiom bemg. erad Fili=E"and
3 TAN | ASIN | ACOS
P = Conlact bemp. ond P17 = Inner inmpesnturs. P28 = Defoamation / Tima
PoaDekaT25 P10 = Faigue e P30 = Contact temo. / Time oMo | e |
P7=Della 1 P19 = Cieep Pl =ten D/ T BF | B BP0
PR = Iriiad gaugn P20 = Teating fime: P32«E "/ Timn L0G | LoG2 | LoG1o
P = Final gauge cold P21 «tan D start PHI=E"/ Tire w1 SUR ™
P10 = Fnal gaage bol FaZ=lanD end PH=E*/ Tme
P11 = Chambar PII=E st
o Ok X Covel
P12 = Conpredtion set coid Pa4sC end — -

Fig. 36: Window Formula generator.
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Language

Display language: represents the language
of the Flexometer software. All dialog
windows and printouts will appear in the
chosen language.

The following languages are available:

1. German
2. English
Print

Set a checkmark if you want to have the
possibility to print the results.

Formula generator

Clicking on the function field Result
parameters will open a dialog window for
entering different formulas for further
results. These results will show up in the
dialog window Tested Samples as well as
in the printouts.

Up to four formulas can be entered in order
to get additional results out of the tests. The
results will show up on the printouts and on
the screen.
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2.3.2.5. Display

Parameters

Haldwale] Eiles ] Filamgmal Language / Print/ Formula  Display ]Qraphic} §ecunly| . P
You can change the names for the individual Thls Smeenu Offers the pOSSIblllty to
patameters as you wish: change the names of single program
Parameters paramete IS.
Compound : |Eumpund
Charge : |Eharge
Sample : |Sampls
Cure: |Eura
Aging : |Aging
Operator : |Dperator
Originator : |D|igmatnr
Cornment : |Eummenl
& Help o Ok x Cancel

Fig. 37: Window Display.

2.3.2.6. Graphic

Time scale

Ultimate Flexometer - Options &
Haldwale] Files ] Filan_ama} Language ¢ Print? Fnrmula} Display Graphic lgecunlyl

There are two different scaling types.

Time scale

Fixed scale: No further settings are
needed. The scale depends on the actual
test time.

Variable scale: The user is free to choose
scalings according to his needs (possible

Yaniable scale

"4
O
- Standard :

Scale for deformation, holder temp., tan D, E*, E' and E™

pEslmeami Ly units: hours, minutes, seconds).
Time Defamation Halder temperature tan D E* E' E"
v Grid [ Grid v Grid [ Grid [ Grid [ Grid [ Grid Scale for dEformatlon! h0|der temp etC
(EM (EM Max Max Max Max H .
O EEE O - User—releasg f_qr scale options: Thg user
mﬁ; e i i i i i has the possibility to re-scale the online-
[io il roifo [0 (P2l [0 [Pal [0 [MPa] graphic per right mouse-click.

The following options define the look of the
graphics: grids for the single axes, minimum
and maximum values for the scalings.

Backaround colour of the anline araphic Silver =

& Hob i X oo | The settings chosen in this submenu will
automatically be taken as base for a new
Fig. 38: Window Graphic. parameter file (see chapter Input of the

Sample Parameters, also).

Standard: This function field returns all
settings to the preset standard values.

Background colour of the online graphic

Here, it is possible to change the
background colour of the online graphic.
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2.3.2.7. Security

e ") Change password

ﬂardwara} Files 1 Fi\engme] Language / Print/ Folmula] Display] Graphic  Security ]

Change password

Click far changing the password
@ o this: button |

b Change password

Machine information

0 Test specilication
Testing machine information
Testing machine protocol

Special

E Special options far DOLI
oo

o Ok |

x Cancel

& Help
Fig. 39: Window Security.
Change password @
Old password : |
Mew pazzword :
Confirm new pazsword :
Ok | XK Cancel |

Fig. 40: Window Change password.
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Activating the function field Change
password opens a dialog window, enabling
the user to define or change a password (no
password preset).

Machine information

This function block is for creating the dialog
windows in the submenu ? (Help) (main
menu window, see chapter Control with the
Main Menu Line, also).

Special

n Note: This function is for the DOLI
service only and therefore,
protected by a password.

Before defining a new password, the old
one has to be entered!
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2.3.3. Sample Parameters
2.3.3.1.

Input of the sample parameters

There are different ways to open the dialog window Parameter for... A differentiation has to be made, whether

files have to be edited or newly entered.

u Note: However, the following is valid for each case: If afile is selected, it will be opened as pattern.

New

Click on icon New (alternatives: open the popup menu in the datagrid (right mouse key) and click on icon New or
open the menu Sample — New in the main menu line). The window Parameter for.. opens with a white frame

surrounding the input area (see picture below).

Edit an existing file

Double click on a file. The window Parameter for.. opens with a yellow frame surrounding the input area.

Parameter for :

Fig. 41: Window “Parameter for..” for the parameter entry.
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& Open | H save @ Help <k | ==
Testing time [ :E [Rhb:rorn] Compund |
Coaling tirne na :ﬁ [hbv:rar] Charge |
Charnber 100 [ Sample |DDIiEI2
Preheat time oo W [hh:mm] Cure |
M aximal O eformation 300 [%] Aaging |
Filename | Operator |
tove Contral | J Originatar |
Test procedure | Flesteszt j Comrment |
Blowout Factar Results after : ono :|ﬁ [kkb: rrr]
Stioke 1-700 | 445 |mm | B -
Prestress/Preload | 1.00 |MPa ﬂ Urnload autornatic r
Compression set [ 1 hrs, ]: [
1-38 30.0
IR ATE [Hz] Show Tangent Delta v
[nput area : Show E * [
S ample height [mm] 235.255 s d
p= =R Sl ShowE " v
Sample diameter [rrirn] 17.8
Sample count 1
Axis zcale
D eformation Halder temp. tan [t E= E' E"
Max | 50 [z | 260 ['C) 0.81 | 145 [MPa] | 145 [MPa] | 145 [MP3]
Min | 02 | 20 ') i | 0 [MPa] | 0 [MPa] | 0 [MP3]
4/ Ok | x Cancel |
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Testing time

Input of the testing time in hours and minutes (max. possible: 999 hours and 59 minutes)

Cooling time

Input of the cooling time of tested samples in hours and minutes (max. possible: 99 hours and 59 minutes).
Chamber

Input of the temperature for the temperature chamber.

n Note: An entry of 0°C means no preheat of the sample before the test. However, with this entry, the
preheat time should be set to 0 also, otherwise the handling arm will insert the sample into
the preheat station.

Preheat time
Input of the preheat time in hours and minutes (max. possible: 99 hours and 59 minutes)
Maximal Deformation

Input of the max. deformation in percent.

n Note: The input must be between -50% and 0%. For reasons of hardware, a deformation higher than
-55% is not possible. It would definitely damage the instrument.

Filename

Input of the filename for this parameter file. In case of an activation of the automatic name composition
(Flexometer Settings — Filename), the software automatically enters the name (composed out of up to three
parameter fields; see chapter Filename, also).

n Note: However, special characters at the beginning of the filename will definitely cause problems
with the file management in Windows. If the filename is entered manually, any kind of file
extension must not be entered, as the program adds them automatically.

Move control (control mode)

This field is for choosing the control mode, the instrument should run with. The mode Deformation has been
preset and should not be changed.

Test procedure

This is the field to choose the wished test type. Possible test types are:
Flextest: standard Flexometer test

Blowout deformation

Blowout temperature

For descriptions, see chapter General Test Description.

Blowout factor

This field is relevant only for Blowout tests (see chapter Blowouttest). The factor 3 has been preset, it can be
changed if necessary.

Stroke

The stroke has been preset to 4.45mm (standard value) but can be changed.

A Attention: By means of hardware reasons, it has to be within the range 1.0mm and 7.0mm.
Prestress/Preload

The load, the sample is tested with, has been preset to 1MPa but can be changed.
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Frequency

The testing frequency has been preset to 30Hz but can be changed. For lower frequencies, the software
automatically activates the “vibration absorbing system” (see chapter Description of the DOLI Ultimate
Compression Flexometer).

A Attention: By means of hardware reasons, the frequency has to be within the range given behind
the field.

Sample height / Sample diameter

This field shows the entries already made in Flexometer Settings — Hardware (see previous chapter, also).

n Note: In case of the existence of a height measurement station, the software enters the detected
height into the first field and deactivates it.

Axis scale

The axis scalings have already been defined in Flexometer Settings — Graphic. This field offers the possibility
to change the scalings due to the experiences of the user (recommendations for standard samples: deformation
10% to -50%, holder temperature 50°C to 150°C).

Compound to Comment

These fields are pure comment fields without any influence to the test. (Having activated the automatic name
composition, the file name will be composed out of the chosen parameter fields; see chapter Filename, also).

Results after

If you want to have intermediate results after a certain time, enter the time here and the software will store the
results after this time.

Graphic print

If the option Print has been released in Flexometer-Setting — Language/Print/Formula, a checkmark at this
place will enable you to printout the results.

Unload automatic

If this function is activated, the sample will be moved to the output station after the end of the test course.
Otherwise, it will be moved to the sample storage.

Compression set (1hrs)

Choose, whether the sample should be height measured again after one hour cooling time in order to calculate
the compression set after 1 hour.

Show tangent Delta

Choose, whether tan D should be displayed in the graphics or not.
Show E*

Choose, whether E* should be displayed in the graphics or not.
Show E’

Choose, whether E’ should be displayed in the graphics or not.
Show E”

Choose, whether E” should be displayed in the graphics or not.

Sample count
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Enter the number of samples that are to be tested with these parameters.

n Note: This option is possible for the creation of a new file, only.

Function fields

n Note: If you opened a new file, the function fields Open, Save and Help are active. If you opened an
existing file, the function fields Save, Help, Back and Next are active.

& Open h Open  This function field opens a dialog window where you can search and
import existing flexometer files with.

B save i Save This function field opens a dialog window used for storing files.

& Help h Help This function field opens the online-help of the flexometer software
DOLIFlex.

= Back h Back With this function field, you can change to the input mask of the
previous file in the datagrid.

= et h Next With this function field, you can change to the input mask of the next
file in the datagrid.
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2.3.4. Status Information
2.3.4.1. Supervisor Menu

Via the menu Flexometer —» Machine — Supervisor (and a password check), the window Supervisor opens.

u Note: This mode is for the supervisor and the DOLI Service, only!! It is used for installation and
checking of the hardware functionality. For this reason, it is protected by a password.

A Supervisor

Room [*C] Chamber [*C] Load [N]

Gauge [mm]

Sample [mm]

Needle Temp [*C]

Am R[]

E* [MPa]

Digital Inputs 2
| ¥head Fan_Low [ A _Open I
[ ¥head Up [~ A_Back I
[~ Xhead Down [~ A _Forward
[~ Xhead Motor_ref I~ A_Lifter_Up I
[ ¥head_|2t_Ok I A_Lifter_Down I
[ Xhead_Temp_Ok I A_Lifter_Back
[ Chamber_On ™ A_Lifter_Forward [
F Chamber_F;Iwr_Closed ™ A_R_Ref -
Chamber_Fized ™ A R Ref Signal r
[~ Chamber_Bdoor_Closed Sk
= - [ A_Z Ref I
[” Chamber_Bdoor_Open = =
[~ Meedle_Down ™ Slider_Back r
[~ Needle_Up I Slider_Forward
[~ Meedle_Ref I
Digital Outputs 3
[~ Needle_Up ™ A_Dpen ™
™ A_Back r
[" Low_Frequency ™ A_Fonward
[~ A_Lifter_Up r
[" ¥head Up ™ A_Lifter_Down r
[~ Xhead_Down ™ A_Lifter_Back r
[~ A_Lifter_Forward [
[~ Chamber_On [~ A_Close
[~ Chamber_EDoor_Close r
[~ Chamber BDoor_Open | Gauge Down
Limit switch
[ A Z upper limit switch

E' [MPa]

E" [MPa]

Gauge Up
Gauge _Down

Sample_Lifter_Up
Sample_Lifter_Down

Wheel_rotate

Magazine_left_Closed
Magazine_back_Closed
Magazine_nght_Closed
Magazine_front_Closed
Magazine_Lldoor_Closed

Air_OK

Slider_Back
Slider_Fomward
Sample_Hold_Up
Sample_Hold_Down
Sample_Lifter_Up

Sample_Lifter_Down

Wheel_Tumn

[ &m Z lover limit switch

1

Control
I Position

I~ Load

[~ AmR

[~ AmZ

™ Needle
eocon B
¥ Holder
v AmR

¥ AmZ

W Needle

Holder Arm
Move to Ref Mgve to 0% (<44 | << | < | > | » | b5 |
CTRL on CwL off A Test Aum forward o
Tare load Untaig load Ref. Signal on Open am “n
Frequency LOW Frsqusn&-llGH Emergency I/ Lifter forward -
*head down Xhaad‘ Emlgenc%wn Lifter up v
Reference move \ CTRfon Sample holdup | wv
Chamber T fonward Sample lifter up | wwy
Open door Wnr Mate wheel (n] | Rotate wheel [1]
CTRL on CTHLUM. 8’ Reference move
Gauge Graphic Needly Armm adjustment
Up Start Up
Down Stop Down _ RI1
/22 NN = oo
st st \- RN =
1. Set 0% 2 Set max
3. Ref. adjustment| XHead reset
Calculate AL R/Z Block positions
Running time meter Set offset OP‘ALL R#Z positions
DDD:HH:MM:55 7 Delete ALL R/ Z positions
_ Set sample hold offset

MNeedle Pos [mm]

Arm Z [mm]

Contact Temp ['C]

Holder Pos [mm]

Fig. 42: Supervisor-window. 1=digital displays of the measurement values, 2=states of the digital inputs, 3=states of the digital outputs,

4=states of the limit switches, 5=states of the control, 6=states of the EDC, 7= display of the running time of the instrument, 8= function blocks

for the control of hardware components.
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2.3.4.2. Signals Menu

Via the menu Flexometer —» Machine — Signals, the window Signals opens. It is consistent to the supervisor
window in inactive mode.

ignals
Room [*C] Chamber [*C] Load [N] Gauge [mm] Sample [mm] MNeedle Temp ['C]
tan D E= [ MPa] E' [ MPa] E" [MPa] Meedle Pos [mm] Arm Z [mm] Holder Pos [mm]
Digital Inputs Control Holder Arm
I ®head Fan_Low I~ & _Open ™ Gauge_ Up I™ Position | | | | |
™ ¥head Up I A_Back ™ Gauge Down [ Lead
I ¥head_Down I~ A_Forward
™ ¥head_Motor_ref [~ A_Lifter_Up ™ Sample_Lifter_Up [~ AmBR
[~ ¥head |2t_Ok [~ & _Lifter_Down [~ Sample_Lifter_Dawn [ iAmE
™ ¥head_Temp Ok I~ A_Lifter_Back
™ A_Lifter_Fonward I~ wheel_rotate [ Neede
™ Chamber_On
I” Chamber_Fdoor_Closed r : EDC ON
™ Chamber Fised & F_Ref i Magaz!ne_left_Elosed [ Elder
= I~ A_R_Ref_Signal I™ Magazine_back_Closed
I Chamber_Bdoor_Clozed g SOl e Chamber
= w I~ A _Z_Ref I Magazine_right_Closed I~ &mR
I” Chamber_Bdoor_Open gazing_ngn'_
= S ™ Magazine_front_Closed
[~ Needle Down [ Slider_Back [~ Magazine Udoar_Closed | I AmZ
™ Meedle_Up I Shider_Fanward
[ Meadle Fef ™ air 0K [ Meedl Gauge Graphic  Needle Arm adjustment
Digital Dutputs
™ Needle_Up [~ &_Open I Slider_Back
™ A_Back I Slider_Fonward
™ Low_Frequency ™ A_Fonward
I~ A_Lifter_Up I Sample_Hold_Up .
™ #head Up [~ & _Lifter_Down I~ Sample_Hold_Daown Holder adjustment
™ ¥head_Down [T A_Lifter_Back ™ Sample_Lifter_Up
™ A_Lifter_Forward I™ Sample_Lifter_Down
™ Chamber_On ™ A_Close
I” Chamber_BDoor_Close I~ wheel_Tum
™ Chamber BDoor_Open | Gauge Down Running time meter
BmitCewitch DDD:HH:MM:55
I A 2 upper limit switch [~ & Z lower limit switch

Fig. 43: Window Signals.

The inactive mode is accessible for each user and is for information, only. All function blocks and fields are
inactive, but the digital displays and the checkmark boxes are active and do show the actual state of the
Flexometer.
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2.3.4.3. EDC - Messages

You can open the window Debug Messages via menu Flexometer - Debug Messages.

A Debug Messages

——— 3Start Destructaor()

JetDhataTransmit=0

JetDhataTransmit=0

et new temperature 0.0°%C

DoPE ERFOR 32772 sending temperature
End Executei)] --—-
Jtart Destructor ()] —--
End Destructori)l --—-
End Executei)] --—-
Jtart Destructor ()] —--

GaugelDown (] no

LrmIamplelifterUp (] no

LrmI3ampleHoldlp () ves

LrmiTheelRotate (1 no

——— End Destructori] --—-

——— Start Destructor(] ---

MNeedle DOWH

Frequency HIGH

Xhead TUF

——— End Destructor ()

——— End Destructor ()

Fig. 44: Debug Messages

These messages help to precise states and to recognize possible errors more easily.

The massages will not only be displayed by the software but also stored in a logfile on the hard disk (FlexLogl.txt
and FlexLog?2.txt).

Basically, the messages will be stored into the file FlexLog1.txt. If the data amount extends a certain degree, all
data will be stored into the second file and the first one will automatically be used to store new data.

This dialog window can be opened with CTRL+M, also.

UltiFlex_Manual_EN.doc Page 39



2.3. Program nnll
I

2.3.4.4. Legend

Via the menu ? (Help) — Legend a legend will open explaining the colour code for the state of the single
samples.

Legend X
Sample =  Sample not loaded
Sample =  Sample loaded
Sample =  Sample i test
Sample =  Sample test finizhed
sample = Sample - erar
_ Sample - pauze

Fig. 45: Legend for the state of the samples.

2.3.4.5. Invalid Samples

In case of the appearance of this dialog window, errors have been caused during a test course. The Flexometer is
unable to handle the shown samples. For this reason, they must be removed manually from the system.

Invalid zamples

The following samples must be

removed from the system by hand :

Wr.  [Station |natei | <]
= 1 3 Halder pl_.0M
Ld 21 Gauge pl_.002

-

% Reference move |

Fig. 46: Dialog window Invalid samples.
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3. TEST

3.1.General Test Description

A Flexometer is used to measure the permanent deformation and increase in temperature of cylindrical rubber
samples. For this purpose, a sample is loaded between two holders applying it with a constant load. Then the
sample is cyclically upset along its axis.

During the test course, the following values will be measured:
1. Testtime
2. Contact temperature at the lower holder
3. Deformation of the sample
4. Prestress/preload
The curves
1. Contact temperature at the lower holder
2. Deformation of the sample
in relation to the test time will be displayed in real time.

Optionally, it is possible to detect viscoelastic properties of the sample (see chapter Viscoelastic Properties).
Then, the curves for

1. tanD
2. E*
3. F
4. E”

will be displayed in relation to the test time, too.

An incremental encoder measures the deformation in percent (%) of the initial height hy of the sample, i.e. 100%
correspond to a change in height of 25mm. Immediately after the termination of the test (and if needed one hour
after the test) a puncture needle injects into the sample, measuring the centre temperature of the same. After the
test, the measurement data can be printed.

The following sections do explain different test types.
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3.2.Flextest

The standard Flexometer test. Test course with all possible hardware options:
1. Entry of the sample data by the user.
2. Filling up the input station (rotary disk with 12 sample places) by the user.

3. Loading the sample storages (main menu window, function field Load). Handlingarm fetches samples
from the input station and inserts them into the sample storages.

4. Start of the test (main menu window, function field Start).

5. Insertion of the sample into the height measurement station (by the handlingarm) and measuring of the height
(with option height measurement station, only) - if necessary, rejection of sample.

6. Insertion of sample into the preheat station and preheat of the sample (with option preheat station, only).

7. Insertion of sample into the test area. Linear motor will be activated, pneumatic cylinder (for the parking
position of the crosshead for the upper holder) will be deactivated.

8. Linear motor drives crosshead to a clamp load of 5N for means of clamping the sample (Handlingarm releases
the sample and moves to parking position).

9. Dynamic test, controlled by the linear motor. Permanent detection of the values "Contact temperature at the
lower holder", "Deformation” and "Prestress/Preload" (displays and graphics in the main menu window).

10.Test end happens at the end of the given test time, at exceeding of the maximum allowed deformation or at
abortion by the user. Upper holder keeps its position.

11.Detection of the center temperature of the sample by the puncture needle. (Puncture needle punctures into the
center of the sample, measures the temperature and comes out again. The software stores the detected
temperature maximum as center temperature.)

12.Linear motor drives the crosshead back to the clamp load of 5N.

13.Handlingarm fetches the sample, linear motor drives the crosshead back to parking position, pneumatic
cylinder will be activated, linear motor will be activated (pneumatic cylinder keeps the crosshead in parking
position).

14.Insertion of sample into the height measurement station and measuring of height; calculation of deformation
out of the height (with option height measurement station, only).

15.Insertion of sample into the sample storage for the given cooling time (with option magazine, only).

16.0nce again: Insertion of sample into the height measurement station (e.g. after one hour) and measuring of
height; calculation of static deformation out of the height (with option height measurement station, only)

17.Insertion of sample into the sample storage or the output station.
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3.3.Blowout Test Deformation/Temperature

During the Blowout Test, the sample will be impinged with enough energy to cause a gasification of different
components of the rubber compound inside the sample. The event of the escape of gas out of the sample is
called “Blowout”.

The software uses the acceleration graph for recognizing the Blowout. This curve represents the first
differentiation of the deformation- and/or the temperature graph:

accelerstion
,‘( a [m.fsz]

i+de|ta x factor
AN
T

' delts x factor
Y

0 20s= als Blowout

time t[3]

Fig. 47: Acceleration graph of the Blowout Test (draft).

After a response time of 20 seconds the software measures the tolerance band (=Delta) of the graph for a period
of 10 seconds and normalizes its width to the value 1.

The Blowout causes a strong change of acceleration. Therefore, the graph obviously deviates from Delta. At the
moment, this deviation reaches or exceeds factor 3 (this factor is an empirical value for standard samples) (+/-
Delta x Factor), a Blowout will be recognized and the test stops.
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3.4.Viscoelastic Properties

In addition to the standard flexometer test results, the DOLI Ultimate Flexometer is able to detect the viscoelastic
propertiesof the sample, also.

If you want these results to be detected, you have to activate the related checkmark boxes when entering the
sample parameters in the window Parameter for... (see chapter Input of the sample parameters).

The following properties are detected:

e tanD Dissipation factor (tangent of loss angle)
e E*[MPa] Complex elastic modulus

e E'[MPg] Reversible resilience (stored energy)

e E"[MP3g] Irreversible loss of energy
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4. RESULTS

As soon as a sample test has been finished, the whole file will disappear from the main menu window. However,
you can access the data of tested samples via the function field Open archive (main menu window) or via menu
Sample — Archive. As a result, the window Archive will open.

4.1.Results Overview

The window Archive contains the data records of the tested samples as well as the related graphics.

Archive

X Delste ) Preview J Offset for -asis : v Defoimation v Contacttemp. | tanD[v E* ¥ E'

—
lc | Fil | Date [
= Fez01_—_001 26.02.2008 10.10:47 : : : : ‘ : : : e
— Fez02_—._001 28 012 2008 10:11-01 1 : ; ; 3 : L1 o 1[14 t“
- Fez03_-._001 28022008 10:11:45 : : ] ‘ !
= Fez04_—_001 26022008 10:11:28 -451-240-- - : : !
ez0d_—_ : : ‘ 2 13 SR SF
— Fez05_—_001 28.02.2008 10:30:50 : ' o
— Fez05_—_002 28022008 10:31:43 : ; : : : !
- Fez05_—_003 28022008 10:31:27 40 TE0-- : : : : : g o= R
Fez3s_—_001 1903 2005 16:0213
Fez35_---_002 1903 2005 16:01:56 F11 =11
-— Fez38_---_1003 25032008 1x15:28 i
- Fez3s_—_004 25.03.2008 10:48:21 Fio Fio
= Fez39_—_001 25032008 10:56:45
— Fezdl_—_001 27.03.2008 09:04:58 5 :
= Fezdl_—_002 27 03,2005 03,08 47 re e
= Fezdl_—_003 27 03,2005 0319.53 —-
= 27 00 = = A .
s z ®: L F - = =
g 201402 gl Ef & B
g g T S =
s it = L -
T 2 \
= 2!
15 4+120-F
1 §1120-2: 8 6
Q.
i 03
.......................................................... 5 IS 5
: : ‘ ; L4 F4 4
ipeesieacasetaeaseod [Fomemssi=oasen T easesfimsases qEe=eas o2
i : 3 3
: P2 L2 2
: — [ 1
b
% 108 120
Time [ Sec ]

Fig. 48: Dialog window Archive containing the records and graphs of the tested samples. 1= datagrid, 2= graphics section,
3= checkmark boxes for the graphics section, 4= field “Offset for X-axis”, 5= function keys.

It consists of the datagrid on the left side (no 1), the graphics section on the right side (no 2). The top region
consists of the checkmark boxes on top of the graphics section (no 3), the field Offset for X-axis (no 4) in the
middle and the function fields on the upper left side (no 5).

The window offers the following options:
Datagrid

Choose arecord

In the datagrid, you can choose a sample record by clicking on it with the left mouse key. As a result, this file will
be highlighted in blue and the related graphics will be shown in the graphics section on the right.

Open the record data

Double clicking on a record in the datagrid with the left mouse key will open the window Results for.. (see
chapter Single Results) containing all entered data and results of this record.
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Multichart display

You can mark up to 5 records by pressing the CTRL key (or SHIFT key) and clicking on the wanted records. The
records will be highlighted in different colours, while the related graphs will appear in the graphics section in
identical colours.

Graphics section and checkmark boxes

Zoom
Move a frame around the desired field having the left mouse key pressed and then release the mouse key.
Undo zoom

Keep the right mouse key pressed and draw a frame from the lower right to the upper left somewhere in the
graphic. Then release the mouse key.

Scroll

Move the cursor with pressed right mouse button

Display or remove graphs

Set/remove checkmarks at the boxes, if you want to display or remove graphs.
Move the X-axis

Entering a value on the field Offset for X-Axis moves the graphic in X direction.
Function fields

The function fields offer the following functions:

[| Exit Exit Closes the window.
= Open Open Opens a dialog window for the search and upload of sample records.
> Delete Delete Deletes the marked sample record.

& Piint Print Prints the sample record on a printer.

[ Preview Preview Shows a print preview of the results.

ddi:
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4.2.Single Results

Results for : Fez41_---_.005

[l Exit | &5 Print | O Preview [ ] - > »i |
Sample data
Test end reason : |Mommal end
Gauge Deformation
Gauge start : ’7240 mm Compression set hot © ’701 4
Gauge end hat : ’7240 mm Compression set cold : ’700 4
Gauge end cald : ’700 mm Compression set [ 1 hrs. | ’700 4
Gauge after 1 hrs. : ’700 mm Static compression : ’7‘198 4
Temperature Flexing compression start : ’788 4
Flexing compression end : ’7‘115 4
Inner temperature ; 932 °C
Room temp. start 225 °C tan D
Room temp. end 225 °C tan O start 017 %
Contact temp. start : 330 °C tan D end : 013 %
Contact temp. end 470 °C E = start 9,58 MPa
,7 . E*end: 793 MPa
& ,71 = éE E ' start: 9.44 MPa
are 00 Qe E'end: 786 MPa
Fatigue life : 3600 Cycles E " start : 153 MPa
Creep : 29 % E"end: 1.06 MPa
Results after : 000 :01 [hhh:mm]
D eformation : 115 %
Testing time : ,m hhemm:zs et e Iiass o
Ennam tan O 014
Farmel - tanD ’7002 B |78,38 WIRa
Foarmula 1 ’m E": |78,28 e
Farmel - E * ’70?'8 E™: 1131
Farmula 2 [P32-P23) - [P24-F3
Formel -E* ’70?'4
Farmula 3 [P33-P25) - [P2E-F3
Farmel -E " ’7029
Farmula 4 [P34-P27) - [P2B-F3

Fig. 49: Window Results for...

Double clicking on a sample record in the window Archive opens the window Results for... It contains the
entered sample data (flag Sample data) and the results (flag Results) of this sample record. Click on the related
flag to change the display of the wished list.

Just like the window Parameter for.. , i.e. the sample input window, (see chapter Input of the sample
parameters), this window is surrounded by a coloured frame. The colour shows the status of the sample. The
colours are explained in the window Legend (menu ?(Help) — Legend, see chapter Legend, also).

Furthermore, the field Test end reason shows the reason for the test end and the related colour, too.
Function fields

The function fields Exit, Print and Preview have the same functions as with the Archive window.

I - » L3
Fig. 50: Arrow function fields.

With the arrow function fields, you can change to the Results for.. window of the other sample records (first,
previous, next, last record). As a result, the Archive window shows the graphs of the selected record.
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4.3.Printouts

The printout contains the sample data, the graphics and the results as values.

DOLI Uttimate Flexometer 0.04 2008
Sample data:
Testingtinme ©Do0:02  hbhrmm Freque noy ann He
Codingtime oo:00 thmm Sample height 242 mm
Charnbezr &[] LE; Sarmple dameter 178 mm
Prehe tirne oo:o0 throm Co
Max, Ceformation il % Ch
Fle o Sa : Feel
Mowe Control Deformetion Cu -
Test procedure Blow out deformation bg -
Blorwout Fackor D30 or -
Stroke Y mm Op S
Cale. droke o446 mn Co -
Prestress/freload 0 100 hFa Dete o 2E0e 2008 1011
i 1] 15 1
s P 14 14
13 13
-0 20
12 12
-3 100 119 1
an Foan o 10 0
CE S - -
g I L g L
5 e i = =
e 1§ Rk B
5 LR Rk e 5
-10 4 5] 5
50 - .
3] 3
0]
i b
57 MERE 1
o y y Y Y y u u Y o
1} 12 24 X 48 L1} TZ 24 02 120
Timsa [ Sec]
Results :
Gauge start 24z mm tan Dstart fend ‘apo f0a0n
Gauge end hat Foold 241 an mn E* start f end Rijili] Jonn MFa
Cauge dFter 1 brs. N mn E' start fend 000 oo MFa
IFmertemparaure 96,9 S E" =start ferd oo fonn MFPa
Roormtemp. start fend 2335 1236 °C . X
Cortacttemp.start Jend 283 MFC Ezﬂi;?;er :ng il 'm':'h
Dtz T #T &5 134 o °C . a
Fatigue life #6H Cydes  oriEEtiEmp. e c
. : tan D 00
Creep 28 L £+ a0 WFa
Testedt.lme :UEIJ 0200 hhbermn == e 000 WP
Calou ation rode E ] e 000 WEa
Comprezsionset hat foold 03 fnn 4
Cornpressionset 1 brs. an L
Staic compress . a7 %
Deformation start fend -84 2R LL
1E Copyight 2002 - 2008 DOL Bekironi: GrrbHE

Fig. 51: Result Printout.
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4.4.Explanation of the Results

Table 3 : Explanation of the test results

Result Explanation
Test end reason Reason for test end (abortion, regular test end, etc.)
Gauge

Gauge start

sample height before test, Iy in [mm]

Gauge end hot

sample height at test end in [mm]

Gauge end cold

sample height after cooling time in [mm]

Gauge after 1 hrs.

sample height after 1 hour of cooling time in [mm]

Temperature

Inner temperature

Center temperature of the sample at test end in [°C]

Room temp. start

Room temperature at test start in [°C]

Room temp. end

Room temperature at test end in [°C]

Contact temp. start

Temperature of the lower holder at test start in [°C]

Contact temp. end

Temperature of the lower holder at test end in [°C]

dT Temperature difference at the holder after test end:
dT = Ttestend - Tstan in °C

dT 25 Temperature difference at the holder after 25 minutes:
dT25 = Tosminutes - Tstartin °C

Fatigue life Number of strokes at test end

Creep Ft =100% x (hg - hy) / hg
he = deformation after 6 seconds
ho = deformation after start
h; = deformation after test end

Testing time Testing time

Formula Formulas and results as defined in Flexometer Settings —

Language/Print/Formula.

Deformation

Compression set hot

Deformation of the sample after test end in %

Compression set cold

Deformation of the sample after cooling time in %

Compression set 1 hrs.

Input parameter: "Compression set 1 hrs.".
Deformation of the sample after 1 hour of cooling time in %

Static compression

Static deformation of the sample in % (measured in the testing area)

Flexing compression start

Dynamic deformation after 5 seconds of testing time in %

Flexing compression end

Dynamic deformation after test end in %

Tan D

Tan D start Dissipation factor (tangent of loss angle) at start of the test
Tan D end Dissipation factor (tangent of loss angle) at end of the test
E* start Complex elastic modulus at start of the test

E* end Complex elastic modulus at end of the test

E’ start Reversible resilience (stored energy) at start of the test

E’' end Reversible resilience (stored energy) at end of the test
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E” start Irreversible loss of energy at start of the test

E” end Irreversible loss of energy at end of the test
Results after

Deformation Deformation of the sample after the given time.
Contact temp. Temperature of the lower holder after the given time.
Tan D Value for tangent Delta after the given time.

E* VValue for E* after the given time.

E’ VValue for E’ after the given time.

E” Value for E” after the given time.
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5. MAINTENANCE

5.1. Maintaining the Instrument

5.1.1. Draining of the Compressed-air System

Fig. 52: Compressed-air unit and outlet box in the back of the instrument. 1=compressed-air valve,
2=compressed-air setting valve, 3=compressed-air display, 4=water separator, 5=water separator valve,
6=maintenance access for the filter mat.

The compressed-air system of the Flexometer has equipment to separate the water from the compressed air.
This equipment must be emptied:

1. The water separator has to be emptied once a week by pressing the water separator valve (no 5 in picture
above).

2. Below the compressed-air unit, a filter mat can be found (behind the maintenance access, no 6). This mat
must be changed every three months.
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V4

5.1.2. Changing the lower holder
1. Tip the temperature chamber.
2. Remove the covering of the maintenance area.

3. Use pliers to press the end of the manacle ring
(see Fig. 53, no 3) and draw off the holder
together with the manacle ring.

4. In the maintenance area, the holder has cable
connections (no 7) to the instrument. Loosen
the binders.

5. Fix the binders of the new holder:

A Attention: red to red, blue to blue.

6. Insert the new holder and fix it with the manacle
ring.

Page 52

Fig. 53: Test area (A) and maintenance area below it (B) (temperature
chamber tipped, covering removed). 1=crosshead for the upper
holder, 2=upper holder, 3=lower holder with manacle ring,
4=crosshead for the lower holder, 5=cylinder with puncture needle,
6=load cell, 7=wire of the lower holder.
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5.1.3. Changing the puncture needle
1. Tip the temperature chamber.

2. Remove the covering of the
maintenance area.

3. Loosen the binders for the puncture
needle (see Fig. 54, no 4).

4. Hold the fixing nut on top of the
crosshead (no 5) while loosening the
nut below it (no 3).

A Attention: You must not damage
the loadcell!

5. Draw off the lower holder (see Fig. 55,
no 5) incl. its mounting to the top.

6. Carefully draw off the cylinder (see
Fig. 54, no 1) to the front.

Fig. 54: Maintenance area. 1=cylinder with puncture needle, 2=puncture
needle, 3=fixing nuts for the cylinde , 4=cable connections of the puncture
needle, 5=crosshead for the lower holder.

Fig. 55: Test area with preheat station (temperature chamber tipped).
1=preheat station, 2=sample, 3=crosshead, 4=upper holder, 5=lower
holder with manacle ring
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7. Unscrew the screw (see Fig. 56, no 3) at
the cylinder (no 2) and pull out the needle
(no 1).

8. Push the new needle into the cylinder,
close the screw and re-insert it into the
instrument (from the bottom).

9. Re-insert the lower holder.

10.Fix the nuts and re-connect the cable
binders:

A Attention:red to red, blue to blue!

b)

c)

Fig. 56: Changing the puncture needle. a) Cylinder dismounted.
b) Screw opened. ¢) Puncture needle pulled out.
1=puncture needle, 2=cylinder, 3=screw

5.1.4. Cleaning the Stations

In order to prevent the samples from sticking to the stations, the latter ones must be cleaned every 6 months. This

concerns the following parts: upper and lower holder of the sample storages, upper holder of the test area, the
preheat station, the silos, the output station.

The parts have to be cleaned with silicon oil. In case of the use of another mild cleaner, the parts must be
covered with silicon oil or talcum powder.
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5.2.Spare Parts

Table 4 : Spare parts for the instrument.

Description Package size Order No.
lower holder, 17.8mm 1 FLX 1466
lower holder, 30.0mm 1 FLX 1467
lower holder, vario (for 17.8mm and 30mm) |1 FLX 1468
puncture needle 1 FLX 1469
filter mat 5 FLX 1470
compression tool 1 FLX 1462
manacle ring 1 FLX 4322
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6. APPENDIX

6.1.Where is the Sample?

The software uses a code of three numbers to inform the user about the position of a sample within the
Flexometer.

Table 5 : Numbering of the positions.

Position Number
Parking 0
Gauge (height measurement station HMS) 1
Preheat station 2
Holder (test area) 3
Garbage (output station) 4
Handlingarm 40
Input station 50
________________ Magazin 1/
134 133 132 1 i Magazine 1
> IE :I /l;léj: i;l;iﬁ p7 77
77777777, 77777777, 77777777, 50 A
124 123 122 i ]
77777 077777 7777 . < 4
I { I :
Q
=
I :
FITTFT77. 77TIFII, FFFFTIIZ. 77IIIIT7, w
114 113 112 111 110
/T /T /r s ! (.
77777777, 77777777, 77777777, 77777777, 77777777,
< Position

Fig. 57: Numbering of the stations in magazine 1 (draft): 1=Gauge (height measurement station), 50=input station, 110 to 134=reference
positions for the single magazines.

Coding of the sample storages for the sample storage 134 (example):

134

134 position in the level
134 level in the magazine
134 magazine number
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Flexometermagazin /
Flexometer magazine

Magazin 3/

. Magazin 2/
magazine 3

magazine 2

334

Magazin 4/ <
magazine 4 Ll Ll Magazin 1/
magazine 1
434

©

Temperaturkammer / temperature chamber

Fig. 58: Numbering of the stations in the Flexometer magazine (draft): 1=gauge (height measurement station), 2=preheat station, 3=holder
(test area), 4=garbage (output station), 50=input station, 134, 234, 334, 434=reference positions for the single magazines.
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