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WIRELESS INTERFACE SUBSYSTEM

Wireless interface subsystem (further WIS) is designed for operation automation of petroleum product
quality control laboratories.

Wireless interface subsystem has the following functions:

- automatic transfer of test results from the tester located in the laboratory to PC via wireless commu-
nications channel (IEEE 802.15.4/ZigBee standard);

- safe storage of information obtained from the tester in a common database;

- user-friendly, standardized representation of information to the user (in a table-oriented, graphical,
printed view);

- providing tools for effective work with test results, tools for calculating accuracy parameters using
standard methods.

Wireless interface subsystem provides communication at the distance up to 100 m indoors, all LintelL®
tester can be integrated in a common network.

LinteL® tester are equipped with hardware and software providing tester operation with the Wireless
Interface Subsystem? .

\1

System operation requires purchase and installation of a radio modem with USB interface and

PC software. The software includes data communication protocol driver and LinteL® - LINK software.
Test results are automatically transferred to the database, which simplifies access to data and sched-
ules, improves the quality of work, and eliminates most routine operations.

1 For additional information, please, call (347) 284-44-36, 284-27-47.



Up-to-date devices for petroleum product quality control

Thank you for purchasing and usage of LinteL® DB-20-100 automatic tester for determining the extensi-
bility of petroleum bitumen.

Since 1959, BSDO Neftehimavtomatika JSC has been manufacturing and supplying tester for quality con-
trol of petroleum products in the laboratories of factories, airports, and fuel and energy complex enter-
prises.

Our tester’s implement STANDARD METHODS, have passed metrological certification, are included in Ml
2418-97 "Classification and application of technical means of testing of petroleum products" and the
corresponding GOSTs Standards as a means of implementing quality control methods.

The tester has special solutions that allow you to implement in addition to standard methods and meth-
ods for performing research, which is especially important when developing new types of products. Lin-
tel uses the latest technologies and components to ensure consistently high quality of tester, conven-
ience of their operation, in order to reduce the time spent on testing and increase the efficiency of your
work.
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2 AIF 2.773.019 RE

The operating manual contains information about the design, operating principle, characteristics of the
automatic LinteL® DB-20-100 and instructions necessary for its correct and safe operation.

1 LIST OF ABBREVIATIONS

Tester —automatic tester DB-20-100 for determining the extensibility of petroleum bitumen
PC — personal computer.
PSD - protective shutdown device

2 DESCRIPTION AND OPERATION

2.1 Purpose

The tester is automatic Lintel® DB-20-100 (further tester) manufactured in accordance by TU 28.99.99-
053-0015785-2016, it is a desktop-type test equipment and is designed to determining the tensile
strength, elasticity, strain energy of petroleum bitumens, as well as testing plastics and polymers for
tensile strength in accordance with standards GOST 11505, GOST 33138, GOST R 52056, GOST 11262,
ASTM D 113, EN 13398, ASTM D 6084, EN 13703, EN 13587, EN 13589.

2.2 Specifications
2.2.1 Performance data of the tester given in Table 1.
Table 1 — Performance data

Unit of meas-
Parameters Value
urement

Tap water temperature °C from +5 to +15
Tap water consumption, not less than liters /min 3
Number of simultaneously tested samples pcs. from1to3
Maximum load on each meter N 300
Range of supported bath temperature? °C from -10 to +40
Speed of movement of the carriage cm/min from 0,1 to 100
The volume of the bath liters 17
Voltage \Y from 198 to 242
Frequency Hz from 49 to 51
Power consumption, max wW 650
Ambient temperature °C From 10 to 35
Relative humidity at +25°C, max % 80
Barometric pressure mm Hg from 680 to 800

2.2.2 Weight and dimensions of the tester given in table 2.
Table 2 — Weight and dimension

Parameters Unit of meas- Value
urement
Dimensions of the tester (width x height x depth) mm 1750x260x370
Weight of the device in the package, max kg 100
The volume of packaging, max m3 0.4

1 At a tap water temperature of +10°C.
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2.2.3 The accuracy parameters of the oven given in table 3.
Table 3 — The accuracy characteristics

Unit of meas-

Parameter urement Value
Force measurement accuracy ! % 1
Irregular temperature of the coolant in the bath, max °C 0,5
The error of temperature measurement, max °C 0,2
Accuracy of carriage speed maintenance, max cm/min 10,25
Length measurement accuracy mm 12

Deviation of form dimensions

meet the standards

The manufacturer guarantees that the accuracy parameters confirmed during the initial certification af-

ter transportation remain unchanged.
2.2.4 List of automated functions:

1) maintaining the set temperature of the coolant;
2) setting the carriage to the desired position;
3) moving the carriage at a set speed;

4) measuring the tension force of samples and displaying it on the display;

5) measurement of sample elongation;

6) fixing the sample break when the tension force falls below the specified threshold or when the op-

erator presses a remote button;
7) determination of sample elasticity;
8) determination of the standard strain energy of samples;

9) storing test results and graphs of force dependence on elongation of samples in non-volatile
memory of the device with the possibility of transmitting to a personal computer (PC) via RS-232 in-

terface or using the wireless interface subsystem (WIS);
10) customizable timer for easy sample preparation;
11) delayed start of the thermostat;
12) overload protection of force sensors.

2.3 Arrangement and operation
1) Scope of delivery:
2) Tester Linte® DB-20-100 AIF 2.773.019.
3) Operational documents:
- Operating manual AIF 2.773.019 RE;
- Passport AIF 2.773.019 PS;

- Certification program and procedure AlIF 2.773.019 MA.

1 Relative to the measured force; for a force less than 30 N, the error is not more than 0.3 N.
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4) Attachment:

Mold assembly type 1 AIF 6.434.013-03 Mold assembly type 2\'AIF 6.434.0142
(EN 13398, ASTM D 113, GOST 11505, GOST (ASTM D 6084, EN 13589) 1!
R 52056, GOST 33138)*

S

Knife

Sample table Hoses with quick-release couplings

Remote button

2.3.1 General view of the tester is shown in figure 1, page 5. Tester is switched on by the "POWER" tog-
gle switch (1). Protective cover (2) covers the cable system of the carriage drive. The coarse filter (3)
prevents debris from entering the outlet of the bath. The touch screen (4) is used to control the tester.
The coolant is poured into the bath (5). Tube (6) is designed to drain the coolant.

ATTENTION
Do not use the device with the cable cover open to prevent injury in the event of a cable break.

! The appearance of forms for bitumen assembly type 1 and 2 may differ from the one presented in compliance with all sizes
according to standards.
21t is delivered by the separate order.
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1- Toggle Switch 2 - Protective cover 3 —The coarse filter
"Power"

6 - The drain tube

4 - The touch screen

Figure 1 — General view of the tester

2.3.2 The power supply and communication connectors are shown in figure 2.

1 - Protective shutdown device

2 - Toggle switch “Power”

5 — Antenna WIS*

&

il

6 — Connector RS-232

7 - Remote button
connector

3 - power cord 4 - Terminal “Earth”

* Supplied with the module WIS as an option

Figure 2 — Power supply and communication connectors

2.3.3 Connecting tap water

ATTENTION
Do not operate the tester without installing a water softener filter. Otherwise, it is possible to reduce the

performance of the cooling module and its failure.
The connection diagram of the tester to the water supply is shown in figure 3, page 6.
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Clamps

Water drain hose Sewerage

Quick-release couplings
Water supply e

The hose connected
to the water supply

Water supply hose

Iron and scale filter

Fittings

Fine filter hatch

Water outlet fitting

ater inlet fitting

Figure 3 —Connecting to the water supply

2.3.4 The loading system is shown in figure 4. Before testing, the sample forms are mounted on pins on
the force sensors (1) and on the movable carriage (4). The basic position of the carriage is marked on the
casing of the cable system with the mark "0 cm" (6). The bath is filled with the coolant to the limit (5). A
built-in temperature sensor (2) controls the temperature of the coolant. When the tester is certified, the
exemplary thermometer is inserted into the socket (3).

1 - Force sensor 2 - Bath temperature sensor

e,

[

4
i

AN

3 - The exemplary socket of the thermgmete

4 - Carriage 5 - The risk of coolant 6 - Mark «0 cm»

Figure 4 — Loading system
3 PREPARATION FOR OPERATION

3.1 Requirements for installation place
3.1.1 Tester design is intended for table-top installation.

3.1.2 At the installation site, vibration with a frequency of 5 to 25 Hz with an amplitude of no more than
0.1 mm is allowed.
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3.1.3 The tester should be connected to a Euro socket that has a ground connection, and it should also
be connected to a ground terminal (see figure 2, page 5). Use a ground loop that is not connected to the
power one as the ground bus.

3.1.4 The tester should be connected to the water supply (see paragraph 2. 3. 4 of this Operating manu-
al).

3.2 Visual control

Before using the tester:

1) unpack the tester;

2) check scope of supply;

3) perform visual control of the tester for damage;
4) check for supporting documentation.

An appropriate report is drawn up for all defects.

3.3 Test run

ATTENTION
After entering a heated room from a zone with a temperature below 10°C, keep the tester in the package
for at least 4 hours.

3.3.1 Turn the power cord of the tester into a socket ~220V 50 Hz.
3.3.2 Turn on the tester with the "Power" toggle switch (see figure 1, page 5).

The safety shut-off device must also be switched to the "I" position (toggle up).
After 2-3 seconds, the initial window will appear on the display (see figure 5).

BASHKIR SPECIAL DESIGN OFFICE

NEFTEHIMAVTOMATIKA

DUCTILOMETER. DUCTILITY OF
BITUMINOUS MATERIALS.

LinteL ® DB-20

450075, Ufa, Oktyabrya pr., 149

Telephone: (347) 284-28-32 1.01
Fax: (374) 284-26-00

E-Mail: support@bashnxa.ru

Website: http://bashnxa.ru

Skype: neftehimavtomatika CONTINUE

Figure 5 —The initial window

When the tester initialization is complete, a waiting window opens (see figure 6).

@ READY TO TEST
Bath temperature 35.4°C
@ Force 00N 00N 00N MENU @
Test parameters TO BASE @
[Method: GOST R 52056-03
Mode: relax. speed|| << || < || > || 5> @
t bath: 35°C
Speed: 5 cm/min .
@ Elongation: 10 cm, 5 min TIMER 59:59
|[Relaxation: <0.1cm in 15 min
Fixation: automatic 0.05 N|| THERMOSTAT @
Sample: ABCD-1234567890...
Technician: lvanov lvan
— - TEST @
Bath: 6.1lit/min Heat sink: 21.0°C S ’

®

1 - status of the tester; 2 - the temperature of the coolant in the bath and readings of the force sensors; 3 - test parameters; 4
- the flow rate of the coolant in the bath and the temperature of the radiator; 5 - the menu button; 6 - button to set the car-
riage to the base position and reset the force sensor readings; 7 - buttons for adjusting the carriage position; 8 - start / stop
button for the sample shutter speed timer; 9 - thermostat on / off button; 10 - test start button..

Figure 6 — Waiting window
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4 INTENDED USE

4.1 Additional equipment and materials
The equipment, materials and method of sample preparation are specified in the standard according to
which the test is performed.

4.2 Operating limits
1) it is forbidden to turn on and operate the tester if there are foreign objects in the bath that pre-
vent the carriage from moving;

2) itisforbidden to hold the moving carriage with your hands, since the force exceeds 90 kg;

3) itis forbidden to turn on the tester after liquids or foreign objects get inside the electronic or pro-
cess unit before removing them;

4) itis forbidden to turn on the tester with the covers removed;

5) during operation, the device should be earthed by connecting to the ground terminal, as well as
connected to a Euro socket that has a ground connection. Use a ground loop that is not connected
to the power supply as the ground bus;

6) when performing work related to removing the covers, disconnect the power plug from the outlet;

7) when working with the tester the service personnel should follow the safety rules when working
with electrical installations with a voltage of up to 1000 V;

8) service personnel should:

pass training to work with the tester and get a permit;

know the principle of operation of the tester;

know the rules for safe maintenance;

know what to do when a failure occurs;

9) the tester's operation mode is continuous, with the operator switching off the power switch after
the end of operation;

10) persons authorized to work with the tester should have safety training when working with testers
of this type.

4.3 Sample preparation

4.3.1 Sample preparation is performed according to the requirements of the standard for the specified
test method.

4.3.2 When preparing samples to meet the required time intervals, you can use the built-in timer; to
open the timer menu in the waiting window, click the [TIMER] button (see figure 7).

@ & TIMER X @

@ Sample shutter speed in the air
@ Duration 30 minutes
@ Timer turned off

1—go to the main menu; 2 — select a preset value; 3 — set time interval; 4 — start / stop the timer; 5 — close the menu and go
to the waiting window.

Figure 7 — Timer menu
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Table 4 - The menu item «Timer»

Parameter Value
Sample shutter Select a preset timer value.
speed
Duration The specified time interval; when selecting the value of the «sample shutter

speed» parameter, the duration is set automatically in accordance with the re-
quirements of the standard for the specified test method; the value can be
changed.

Timer Start / stop the timer.

After starting the timer, you can close the menu. After the specified time interval has elapsed, the corre-
sponding message will be displayed, accompanied by an audio signal.

4.4 Tester preparation for testing

4.4.1 Pour the coolant into the bath of the tester to the point marked on the carriage (see figure 4, page
6, position 5).

The composition and density of the coolant are specified in the standard for the method; if the standard
does not allow the samples to be immersed in a liquid, pour the coolant 5-10 mm below the samples
mounted on the carriage. The dependence of the solidification temperature of aqueous solutions on the
concentration is given in APPENDIX B, page 44.

4.4.2 Install a coarse filter on the bath outlet to prevent clogging of the circulation pump (see figure 1,
page 5, position 3). Place the filter on the bottom of the bathtub in an angle up to the stop with the seal-
ing ring down.

4.4.3 Connect the water supply to the thermostat fittings (see figure 3, page 6).

4.4.4 Install the bath temperature sensor (see figure 4, page 6, position 2) so that the distance to the
bottom is 2.5 mm.

4.4.5 Switching on the tester in accordance with paragraph 3.3 of this Operating manual.
4.5 Testing
4.5.1 Test conditions

4.5.1.1 Setting the test method
In waiting mode, click on the "Test parameters" table (see figure 6, page 7, position 3) - the "TEST PA-
RAMETERS" menu opens (see figure 8).

(1) [<3|TEST PARAMETERS X| G
Method GOST R 52056-03
Bath temperature 35°C
Speed 5 cm/min

@ Elongation 10 cm
Relaxation <0.1cmin 15 min
Fixing relaxation automatic
1] 2

[E——

®

1-go to the main menu; 2 - menu items; 3 - select a page if all items do not fit on the screen; 4 - menu name; 5 - close the
menu and go to the waiting window

Figure 8 — «Test Parameters» menu

Click on the "Method" parameter and select the desired value from the list.
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4.5.1.2 Setting the bath temperature

If the method allows you to perform tests at different bath temperatures, click on the "Bath tempera-

ture" parameter and set the desired value.

Close the menu with the [x] button in the upper-right corner of the display.

4.5.1.3 Checking the thermostat bath:

- the connection to the water supply, the level of the coolant in the bath and the installation of the built-
in bath temperature sensor should comply with paragraph 4.4.1 - 4.4.4 of this Operation manual;

- the freezing point of the coolant should be lower than the test temperature (see APPENDIX B, page
47);

- the density of the coolant should match the density of the samples;

- the flow rate and temperature of the tap water should correspond to the values indicated in table 1,
page 2.

4.5.1.4 Starting stabilization of the bath temperature.

When the thermostat is on, the status of the tester (top line on the display) takes on the value “EXIT

MODE”; after stabilization of the temperature at a given level, the status changes to “READY FOR TEST”.

NOTES

If there is insufficient flow, the message “LOW EXPENSE” is displayed. In this case, the thermostat turns
off until the required flow rate is restored. Possible reasons are indicated in paragraph 4.8 of this Opera-
tion manual.

4.5.1.5 Installing the carriage in the base position

Installing the carriage in the base position is performed before installing the samples:

1) remove foreign objects between the force sensors and the movable carriage;

2) press the button [BASE] — the carriage will be set to the base position;

3) after installing the carriage on the base, the force sensor readings will be reset to zero;

4) install the sample forms on the pins on the force sensors and the carriage; if necessary, adjust the
carriage position using the buttons [<<], [<], [>] and [>>] (the carriage moves while the button is
pressed).

ATTENTION

Install the carriage in the base position after the temperature of the bath has stabilized immediately be-
fore the test begins.

When installing the carriage in the base position, free the force sensors from foreign objects; do not
touch the force sensors until the operation is complete and the values of the "Force" parameter are reset
(see figure 6, page 7, position 2).

4.5.2 Additional test parameters

4.5.2.1 Touch threshold

The presence of the sample and the moment when it begins to elongate are recorded when the touch
threshold is exceeded on the corresponding force sensor. The touch threshold selects the backlash that
occurs when the form is installed with the sample.

To change the touch threshold in waiting mode, go to [MENU] > «Settings»> «Check» > «Loading sys-
tem», select page 3 in the bottom line of the display, and edit the «Touch threshold» parameter.

If the touch threshold is set incorrectly, the situations described in table 5 are possible.

Table 5 - Setting the touch threshold

Situation Fix a problem
The sample is not installed, but the tester registers the presence of | Increase the touch threshold
the sample
The sample is installed, but the tester does not detect its presence, | Reduce the touch threshold
or detects the presence of the sample after the start of elongation
The manufacturer has set the touch threshold to 0.5 N.
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4.5.2.2 Graph threshold

During the test, graphs of the force dependence on the sensors on the carriage position are plotted.
New data is recorded when the force on one of the sensors changes by more than the specified graph
sensitivity threshold.

If necessary, the threshold can be changed. To do this, go to [MENU] > «Settings» > «Check» > «Loading
system» in waiting mode, select tab 3 and edit the «Graph threshold» parameter.

If the graph threshold is set incorrectly, the situations described in table 6 are possible.

Table 6 - Setting the graph threshold

Situation Fix a problem
The initial section is missing from the graph Increase the graph threshold
Insufficient of detail in graphics Reduce the graph threshold

The manufacturer has set the graph threshold to 0.05 N.

4.5.2.3 Delayed start of the thermostat

It is possible to delay the start of the thermostat in order to ensure the temperature of the coolant be-

fore the start of the working day.

For a delayed start, you should do the following:

1) connect the water supply to the tester and ensure that the water consumption is not less than the

value specified in table 1, page 2;

2) in the waiting window, click the [MENU] button and select «Delayed start»;

3) in the opened numerical editor, enter the delay of inclusion in hours;

4) leave the tester on.

After the specified time, the thermostat will be turned on; it will take additional time to reach the set

temperature.

4.5.2.4 Thermostat mode during testing

By default, the thermostat and mixing of the coolant in the bath automatically stop when the test starts

and resume after completion. The setting can be changed. To do this, press the [MENU] button in wait-

ing mode and select «Turning off the thermostat», then select the mode from the list shown in table 7.
Table 7 — Turning off the thermostat during the test

Parameter value
«Turning off the thermostat»
At the operator's command The thermostat and mixing of the coolant in the bath are switched on
and off only when the operator commands ([THERMOSTAT] button in
waiting mode)

Explanation

During the test * Before the test starts, the thermostat and mixing of the coolant are
switched off, and after the test is completed, they are automatically
switched on

Before the test Before the test starts, the thermostat and mixing of the coolant in the

bath are switched off; switching on again at the operator's command

* default value.

Regardless of the set mode, the thermostat and mixing can be turned on and off manually during the
test (see the sections describing test methods).

4.5.3 Test according to ASTM D 113, GOST 11505, GOST 33138

4.5.3.1 Setting test parameters

Before starting the test, check and, if necessary, change the test parameters. To do this, click on the

«Test parameters» table in the waiting window (see figure 6, page 7, position 3) - the «TEST PARAME-
TERS» menu opens (see table 8).
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Table 8 — Test parameters for burst test methods

Parameter Value

Method The method by which the test will be performed

Test mode «rupture» - samples are stretched to a rupture

Bath temperature The set temperature of the coolant in the bath (for ASTM D 113, you cannot
change it)

Carriage speed The speed of carriage movement when extending samples (for standard meth-
ods, you cannot change)

Fixing the rupture «automatic» - the break of samples is fixed automatically when the load de-

creases below the value of the «Breaking force» parameter»;
«manually» - the break of samples is fixed by pressing the remote button or on-
screen buttons.

Breaking force If the force decreases below this value, the sample rupture is automatically de-
tected

Sample The name of the sample

Laboratory techni- Laboratory technician performing the test

cian

If the sample break is not detected correctly in automatic mode, set the «Breaking force» parameter
(see table 9).
Table 9 — Setting up the break force

Situation Fix a problem
The sample didn't break, but the tester detected a break To reduce the breaking force
The sample ruptured, but the device did not record the rup-|Increase the breaking force
ture
At the manufacturer, the breaking force is set to 0.05 N.
4.5.3.2 Starting the test
To start the test, press the [TEST] button (see figure 6, page 7, position 10) — the test window will ap-
pear on the display (see figure 9).

TEST GOST 11505 ¢ AUTOMATIC
[Elongation... [rurn oFd| GRAPH | @

1 2 3
Status test test test
@ Force, N 0.01 0.01 0.02
|EIongation, cm 20.00 19.98 19.99

t bath 35.1°C
@ Bath: 6.1 liymin Heat sink: 21.0°C STOP @

1-test method and mode; 2-test status; 3-sample status; 4-current bath temperature, coolant flow rate in the bath and the
temperature of the radiator; 5 - button for turning on / off the thermostat and coolant pump; 6-switching to view the sample
loading sample; 7 - button for stopping the test.

Figure 9 — The rupture test

If necessary, the thermostat and mixing of the coolant in the bath can be turned on or off at any time by
pressing the button (see figure 9, position 5).

During the test, the carriage moves at a set speed. When the load on the force sensors exceeds the
touch threshold, the elongation of the corresponding sample begins to count (both in automatic and
manual modes).

If the test is performed in automatic mode (the inscription «k AUTOMATIC» in the upper right corner of
the display, the parameter «Fixing the rupture» = «automatic», see paragraph 4. 5. 3. 1 of this Operat-



Linte£® DB-20-100 13

ing manual), the rupture of samples is fixed when the force on the sample becomes less than the value
of the parameter «Breaking Force» (see paragraph 4.5.3.1 of this Operating manual).

If the test is performed in manual mode («MANUALLY» in the upper right corner of the display, the pa-
rameter «Fixing the rupture» = «manually», see paragraph 4. 5. 3. 1 of this Operating manual), the rup-
ture of samples is fixed by pressing the remote button (in this case, the sequence of break samples is
not controlled) or by clicking on the corresponding column in the sample table (see figure 9, position 3).
During the test, the sample loading graph shall be constructed. To view the graph, click the [GRAPH]
button (see figure 10).

LGRAPH
i

F1,H
F2,H
F3,H

:\

1 / \\
J \\‘
10 20 30 40 5 60 70 80 ALm
CLOSE

Figure 10 — Sample loading graph

On the graph, the vertical axis shows the force on the samples, and the horizontal axis shows the car-
riage position relative to the base, which corresponds to the elongation of the samples when using
standard sample mounts.

If the graph is displayed incorrectly, set the «Graph threshold» parameter (see paragraph 4. 5. 2. 2 of
this Operating manual).

The parameters defined for each sample during the burst test are shown in figure 11, page 13.

F
Fm
Ft Fr ~
, L'm ,
L't] dim dir L'r L

dLm — elongation of the sample at maximum force; dLr — elongation of the sample at the moment of rupture; Ft — touch
threshold: when the force exceeds the specified threshold, the touch of the sample is detected and the elongation measure-
ment begins; L't - to the position of the carriage corresponding to the touch threshold; Fm — maximum force; L‘m — the posi-
tion of the carriage corresponding to maximum force; Fr - force at which a fixed rupture; L’r — the position of the carriage cor-
responding to the rupture.

Figure 11 — Performance of the burst test
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4.5.4 Test according to EN 13398, ASTM D 6084, GOST R 52056

ATTENTION

Results are not saved during manual testing.

When tested in automatic mode:

- the test pieces shall not be cut; the elasticity shall be determined by the return of the carriage with the
minimum load on the samples maintained;

- during the test according to GOST P 52056, the samples shall be lengthened by a given value at the
same temperature at which their reduction (0°C or 35°C) will be performed.

4.5.4.1 Setting test parameters

Before starting the test, check and, if necessary, change the test parameters. To do this, click on the
«Test parameters» table in the waiting window (see figure 6, page 7, position 3) - the «TEST PARAME-
TERS» menu opens (see table 10).

Table 10 — Test parameters for relaxation test methods

Parameter Value
Method Test Method
Test mode «relaxation» - samples are stretched to a specified distance

Bath temperature

The set temperature of the coolant in the bath (can only be changed for
GOST R 52056)

Carriage speed

The speed of carriage movement when extending samples (for standard
methods, you can not change)

Pre-extension

Samples are lengthened by a specified amount

Exposure

After elongation the samples are kept in a stretched state for a specified
time

Fixation of relaxation

«automatic» - determination of elasticity automatically;
«manually» - elasticity is determined manually

Thread tension

The amount of force supported on the samples when determining elasticity
in automatic mode

Relaxation mode

«by time» - sample recovery is performed within a given time interval (the
«Relaxation» parameter);

«by speed» - sample recovery is performed until the sample recovery speed
is less than the set value («Relaxation» parameter).

You can't change the relaxation mode for standard methods

Relaxation The value of the sample recovery time or speed (depending on the value of
the parameter «Relaxation mode»).
For standard methods the parameter value cannot be changed

Sample The name of the sample

Laboratory technician

Laboratory technician performing the test

In case of incorrect operation when restoring samples in automatic mode, set the parameter «Thread

tension» (see table 11).

Table 11 — Thread tension setting

Situation

Fix a problem

There is no fixed break in the samples when stretched.
Threads are folded during recovery

To increase the value of the parameter
«Thread tension»

stretched.

less)

The tester detects the

The threads are too tight (received the elasticity will be

rupture of samples when|Decrease the value of the parameter
«Thread tension»

At the manufacturer, the value of the thread tension force is set to 0.02 N.
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4.5.4.2 Starting the test
To start the test, press the [TEST] button (see figure 6, page 7, position 10) — the test window will ap-
pear on the display (see figure 12).

®

TEST EN 13398 AUTOMATIC
| Elongation... [rurn oF| GrRAPH | @

1 2 3
Status test test test
Force, N 0.01 0.01 0.02
@ Elongation, cm 20.00 19.98 19.99
Elasticity,% 50.5 49.9 50.1

t bath 35.1°C
@ Bath: 6.1 liymin  Radiator: 21.0°C STOP @

1-test method and mode; 2-test status; 3-sample status; 4-current bath temperature, coolant flow rate in the bath and the
temperature of the radiator; 5 - button for turning on / off the thermostat and coolant pump; 6-switching to view the sample
loading graph; 7 - button for stopping the test.

Figure 12 — Relaxation test

If necessary, the thermostat and mixing of the coolant in the bath can be turned on or off at any time by
pressing the button (see figure 12, position 5).
During the test, the carriage moves at a set speed. When the load on the force sensors exceeds the
touch threshold, the elongation of the corresponding sample begins to count (both in automatic and
manual modes).
When the first detected sample is extended by a specified amount, the carriage stops and a timer starts
for holding the samples in a stretched state, if required by the test standard.
If the test is performed in automatic mode (the inscription « AUTOMATIC» in the upper right corner of
the display, the setting «Relaxation fixation» = «automatic», see paragraph 4.5.4.1 of this Operating
manual), after the exposure time of the samples in the stretched condition runs slow carriage return
with minimum load on the samples (parameter «Thread tension»). The elasticity of samples is calculat-
ed using the formula:

R= EEX-100% (1)

where:

R — elasticity;

E — elongation of the sample during tension;

X —residual elongation of the sample after recovery.

If the test is performed in manual mode («MANUAL» in the upper right corner of the display, the pa-
rameter «Relaxation fixation» = «manual», see paragraph 4.5.4.1 of this Operating manual), an audible
signal is given when the sample holding time in the stretched state is exceeded. After this, it is necessary
to cut the samples in the middle. If the value of the parameter «Relaxation mode» = «by time», the
time is counted down and an audio signal is given after the time specified in the parameter «Relaxa-
tion». If «Relaxation mode» = «by speed», then a direct countdown is performed; the decision to com-
plete the test is made by the operator.

During the test, the sample loading graph shall be constructed. To view the graph, click the [GRAPH]
button (see figure 10). The appearance of the graph is similar to a break test (see figure 10, page 13).
The parameters defined for each sample during the relaxation test are shown in figure 13, page 16.
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Ft Frelax.

L't )IZ residual L’elong. L

E —elongation of the sample; X - residual elongation of the sample; Ft — touch threshold; L't — position of the carriage corre-
sponding to the touch threshold; L'elong. — position of the carriage at a given elongation of the samples; Frelax. — force sup-
ported on the samples during recovery; L'residual - position of the carriage after recovery of the samples.

Figure 13 - Parameters for the relaxation test

The elongation of the sample is determined from the point where the touch of the sample is recorded.
4.5.5 Test according to EN 13587, EN 13589

4.5.5.1 Setting test parameters

Before starting the test, check and, if necessary, change the test parameters. To do this, click on the
«Test parameters» table in the waiting window (see figure 6, page 7, position 3) - the «TEST PARAME-
TERS» menu opens (see table 12).

Table 12 - Test parameters for strain energy testing methods

Parameter Value
Method Test method
Test mode «energy» - standard energy is calculated for each sample

Bath temperature

Set temperature of the coolant in the bath

Carriage speed

The speed of movement of the carriage when the elongation of the samples

Sample cross section

MepBOHaYanbHaA NAOWAAb cevyeHUs 06pa3LLoB (ANA CTAHAAPTHbLIX METOL0B
napameTp U3MEHUTb Hesb3A)

Initial sample cross-section area (for standard methods, this parameter can-
not be changed)

Energy calculation from
L1

Elongation of samples, at which the strain energy calculation begins (for
standard methods, the parameter cannot be changed)

Energy calculation up to
L2

Elongation of samples at which the strain energy calculation ends (for stand-
ard methods, the parameter cannot be changed)

Elongation

Sample elongation value (for standard methods, this parameter cannot be
changed)

Breaking force

If the force decreases below this value, the sample rupture is fixed

Sample

The name of the sample

Laboratory technician

Laboratory technician performing the test

If the sample break is detected incorrectly in automatic mode, set the «Breaking force» parameter (see

table 9, page 12).
4.5.5.2 Starting the test

To start the test, press the [TEST] button (see figure 6, page 7, position 10) — the test window will ap-
pear on the display (see figure 14, page 17).



Linte£® DB-20-100 17
®
TEST EN 13589 AUTOMATIC
Elongation... ||TURN OFF" GRAPH @

1 2 3
Status test test test
Force, N 0.01 0.01 0.02
Elongation, cm 45.00 44.98 35.55
Fluidity Ff, N 10.5 9.9 10.1
@ Fluidity dLf, cm 5.01 4.98 5.05
Ei, J/cm2 0.11 0.13
Force FL2 2.00 1.98 ---
Rupture Fr, N - 0.05
Rupture Lr, cm 15.55

Bath temperature 35.1°C
@ Bath: 6.1 lit/min  Radiator: 21.0°C SToP @

1-test method and mode; 2-test status; 3-sample status; 4-current bath temperature, coolant flow rate in the bath
and radiator temperature; 5 - button for turning on / off the thermostat and coolant pump; 6-switching to view the
sample loading graph; 7 - button for stopping the test.

Figure 13 — Strain energy test

If necessary, the thermostat and mixing of the coolant in the bath can be turned on or off at any time by
pressing the button (see figure 14, position 5).

During the test, the carriage moves at a set speed. When the load on the force sensors exceeds the
touch threshold, the elongation of the corresponding sample begins to count.

During the test, the sample loading graph shall be constructed. To view the chart, click the [GRAPH] but-
ton. The appearance of the graph is similar to a break test (see figure 10, page 13).

The standard energy for each sample is calculated in accordance with EN 13703.

The parameters determined for each sample when tested for strain energy are shown in figure 15.

77
Ft - Z% Fro N

Fr - force, which recorded the rupture of the sample; Lr — elongation at which the sample break is fixed; E- is the energy of
deformation of the sample; L1 - is the elongation at which it begins the computation of the strain energy; L2 — extension,
which ends the calculation of the strain energy; L't - to the position of the carriage, wherein the fixed-tap sample; Fm — L’r —
the position of the carriage in which are recorded the rupture of the sample.

Figure 15 - Parameters for strain energy testing

4.5.6 Testing according to GOST 11262

4.5.6.1 Setting test parameters

Before starting the test, check and, if necessary, change the test parameters. To do this, click on the
«Test parameters» table in the waiting window (see figure 6, page 7, position 3) - the «TEST PARAME-
TERS» menu opens (see table 13).
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Table 13 — Test parameters for test methods according to GOST 11262

Parameter Value
Method Test method
Test mode «plastic» — the samples are stretched to breaking
Bath temperature Set temperature of the coolant in the bath
Carriage speed Carriage speed during elongation of samples (cannot be changed for standard
methods)
Breaking force When the force becomes less than this value, the sample rupture is fixed
Sample The name of the sample
Laboratory techni-|Laboratory technician performing the test
cian

If the rupture is detected incorrectly, set the «Breaking force» parameter (see table 13).
4.5.6.2 Starting the test

To start the test, press the [TEST] button (see figure 6, page 7, position 10) — the test window will ap-
pear on the display (see figure 16).
®

TEST GOST 11262 AUTOMATIC
Elongation... [rurn oFH| GrRAPH @

1 2 3
Status test test test
Force, N 1.1 1.01 1.02
|[Elongation, cm 0.01 0.02 0.01
[[Ffm, N
@ |}d|of, mm -
Ffm, N 11 1.01 1.02
|g|om, mm 0.01 0.02 0.01
Fbf, N ---
[dlor, mm

Bath temperature 35.1°C
@ Bath: 6.1 lit/min Heat sink: 21.0°C STOP @
1-test method and mode; 2-test status; 3-sample status; 4-current bath temperature, coolant flow rate in the bath and radia-

tor temperature; 5 - button for turning on / off the thermostat and coolant pump; 6-switching to view the sample loading
graph; 7 - button for stopping the test.

Figure 16 - Test according to GOST 11262

If necessary, the thermostat and mixing of the coolant in the bath can be turned on or off at any time by
pressing the button (see figure 16, position 5).

During the test, the carriage moves at a set speed. When the load on the force sensors exceeds the
touch threshold, the elongation of the corresponding sample begins to count.

During the test, the sample loading graph shall be constructed. To view the chart, click the [GRAPH] but-
ton. The appearance of the graph is similar to a break test (see figure 10, page 13).

The parameters defined for each sample during testing according to GOST 11262 are shown in figure 17.
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F
Ffm
Fff
Fbf
Ft
L't| U'f [I'm L'r L
dlof
dlom dlor

Fff - turnover force (no conditional turnover determined); Ffm - force strength (maximum force); Fbf - the breaking force; dlof
— elongation corresponding to turnover force; dlos — elongation corresponding to the strength; dlor — elongation at which the
rupture was observed; L't - elongation at which carriage position where a tear was recorded by touching the sample; L’f — the
position of the carriage corresponding to the force of fluidity; L’s — the position of the carriage corresponding to the strength
of the carriage; L’r — is the position of the carriage at which the rupture of the sample is recorded.

Figure 17-Parameters for testing according to GOST 11262

4.5.7 Test in research mode

Tests in the research mode are similar to tests using standard methods for testing bitumen before
breaking, for relaxation, or for strain energy.

A distinctive feature is that all test parameters can be changed.

To test in research mode, click on the table «Test parameters» (see figure 6, page 7, position 3) — the
«TEST PARAMETERS» menu opens — and set the parameter «Method» = «KRESEARCH». Set the value of
the «Test mode» parameter and perform further actions in accordance with the required test mode
(see paragraphs 4.5.3 — 4.5.5 of this Operating manual).

4.6 Processing test results
4.6.1 View results
To view the results log in waiting mode, click [MENU] > «Results» (see figure 18).

RESULTS X @
Ne Date Sample Method
601.01.01 BND XX/XX EN 13398
@ 7(01.01.01 BND XX/XX EN 13398
8]01.01.01 BND XX/XX EN 13398
]2

®

1-results; 2 - select a page (if all results do not fit on one screen); 3 — go to the menu.
Figure 18 - Results log

For a detailed view, click on the line with the desired result.

The composition and number of fields in the result window depends on the method used for the test
(see paragraphs 4.5.3 - 4.5.7 of this Operating manual).

To view the loading graph, click the [D] button in the upper line of the result window. The appearance
of the graph is similar to a break test (see figure 10, page 13).
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To return from the graph view mode to viewing the result, click [CLOSE].
4.6.2 Transfer results to a personal computer

4.6.2.1 Transmitting results over the wireless interface

If the laboratory is equipped with Linte£® LINK wireless communication system, the test results are
transmitted automatically.

The device should be equipped with a wireless communication module (available on request).

To configure the network number and communication channel from the waiting window, go to [MENU]
> «Settings» > «Wireless».

4.6.2.2 Transmitting results via the RS-232 interface

The computer should meet the following requirements:

1) hardware COM port and COM port extension cable or USB com port emulator;

2) a terminal program configured to receive from the COM port at a speed of 19200 bits/sec (see AP-
PENDIX A, page 37).

To transfer the results on the computer, start writing data to a file, and on the tester go to [MENU] >
«Settings» > «Service» > «Print results» from the waiting window.

After the transfer of the results log on the computer is complete, finish writing data to the file.

4.7 Completing work
4.7.1 Completion of the test according to ASTM D 113, GOST 11505, GOST 33138

After rupture all samples or the carriage limit is reached, the test is completed; if there are samples for
which a rupture is fixed, the result is stored in the device's power-independent memory and displayed
(see figure 19).

@ ®

@ Q|z|resut || 1 | D] X @
Completed 01.01.01 09:00
Sample BND-XX/XX
Method GOST 11505
Mode rupture

@ t bath 25.1°C (25.0 ... 25.3)
Carriage speed 5 cm/min
Breaking force Fr ---/0.05/0.05N
Rupture elongation dLr ---13.32/3.72cm
Max. force Fm ---/555/5.81N

1]z ]

[

®

1-go to the results log; 2-result fields; 3 - select a page (all result fields do not fit on the same screen); 4 — show the loading
graph; 5 —result number; 6 — go to the waiting window.

Figure 19 - Burst test result
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Table 14 — Burst test result

Field Value

Completed Test completion date and time

Sample Sample name

Method Method used for performing the test

Mode «rupture» - elongation of samples is performed before they break

bath t Average bath temperature during the test (minimum and maximum values
are shown in parentheses)

Carriage speed Speed of carriage when samples are elongated

Breaking force Fr The force at which the break of each sample was recorded*

Rupture elongation dLr |Elongation of each sample at break*

Max. force Fm The maximum force for each sample*

Elongation (at Fm) dLm |Elongation of samples corresponding to the maximum force*

Fixation «automatic» - the rupture of samples was fixed by reducing the load below
the specified threshold (see paragraph 4.5.3.1 of this Operating manual);
«manually» - the break of samples was recorded at the operator's command

Laboratory technician Laboratory technician performing the test

* values from left to right, respectively, for samples 1, 2, and 3; if the corresponding sample is marked «---», then
the sample was not installed or was not torn.

To switch to waiting mode, press the [x] button in the upper-right corner of the display.

4.7.2 Completion of the test according to EN 13398, ASTM D 6084, GOST R 52056

In manual mode, the result is not saved. In the case of a time-relaxation test, the tester sends a signal
after the specified relaxation time has elapsed; in the case of a speed-relaxation test, the operator de-
cides to complete the test.

In automatic mode, when the specified relaxation time has elapsed or when the sample recovery rate
has decreased below the specified one (depending on the specified test conditions), the test is complet-
ed; if there are samples with elasticity greater than 0 and less than 100%, the result is saved and dis-

played (see figure 20).

@ Q| |resut || 1 | D] |X @
Completed 01.01.01 09:00
Sample BND-XX/XX
Method GOST 11505
Mode rupture
t bath 25.1°C (25.0 ... 25.3)

@ Carriage speed 5 cm/min
Elongation E --/10/9.95cm
Residual elongation X ---/3.32/3.72cm
Elasticity R ---/55.5/58.1 %
Technician Petrov Peter

1-go to the results log; 2-result fields; 3-show loading graph; 4-result number; 5-go to the waiting window.
Figure 14 — Relaxation test result

NOTES

If, after the relaxation time has elapsed, the load on the sample is lower than the thread tension (see
paragraph 4.5.4.1 of this Operating manual), after the countdown is complete, the carriage will shift to
eliminate the thread sagging until the load appears on the sensor.
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Table 15 — Relaxation test result

Field Value
Completed Test completion date and time
Sample Sample name
Method Method used for performing the test
Mode «rupture» - elongation of samples is performed before they break
Batht Average bath temperature during the test (minimum and maximum values
are shown in parentheses)
Carriage speed Speed of carriage when samples are elongated
Elongation E The value of elongation of samples before recovery*
Residual elongation X The residual elongation of the samples after recovery*
Elasticity R Elasticity of samples calculated by the formula (1)*
Laboratory technician Laboratory technician performing the test

* values from left to right, respectively, for samples 1, 2, and 3; if the value for the corresponding sample is «---»,
it means that the sample has not been set or that it has obtained an elasticity of 0 or 100%.

To switch to waiting mode, press the [x] button in the upper-right corner of the display.

4.7.3 Completion of the test according to EN 13587, EN 13589

Manual testing mode is not provided.

The test is completed if:

- one of the samples is stretched by a specified amount;

- all detected samples are torn;

- reached the limit position of the carriage;

- the operator stopped the test with the [STOP] button.

The test result is saved if there is at least one sample for which an extension of at least the value «Ener-
gy calculation up to L2» is obtained.

The saved result is displayed (see figure 21).

@ ®

@ Gl |resutt (] 1 | D] IX @
Completed 01.01.01 09:00
Sample BND-XX/XX
Method EN 13359
Mode energy (0...0.2) m

@ Bath t 25.1°C (25.0 ... 25.3)
Carriage speed 5 cm/min
Sample cross section 1cm?
Standard energy Ei --13.32/3.72 Jem’
Yield strength F 251/259/2.49N

1]z ]

[e—

®

1-go to the results log; 2-result fields; 3 - select a page (all result fields do not fit on the same screen); 4 — show the loading
graph; 5 —result number; 6 — go to the waiting window.

Figure 21 - Result of the strain energy test
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Table 16— The result of the test strain energy

Field Value

Completed Test completion date and time

Sample Sample name

Method Method used for performing the test

Mode «energy» (the initial and final elongations at which the strain energy is cal-
culated are indicated in parentheses).

Batht Average bath temperature during the test (minimum and maximum values
are shown in parentheses)

Carriage speed Speed of carriage when samples are elongated

Sample cross section Sample cross section before the test

Standard energy Ei The ratio of strain energy to the cross section of the samples*

Yield strength F The maximum force when the elongation of the samples*

Yield strength L Elongation of samples, at maximum force*

Force at L1 The force when extending the sample by the amount at which the energy
calculation begins*

Breaking force Force immediately before fixing the sample break*

Elongation at rupture Elongation at which a sample break is detected*

Laboratory technician Laboratory technician performing the test

* values from left to right, respectively, for samples 1, 2, and 3; if the value for the corresponding sample is «---»,
then the parameter has not been defined (the sample is not set or is torn before the elongation at which the en-
ergy calculation is completed).

To switch to waiting mode, press the [x] button in the upper-right corner of the display.

4.7.4 Completion of the test according to GOST 11262

Manual testing mode is not provided.

The test is completed if:

- all detected samples are torn;

- reached the limit position of the carriage;

- the operator stopped the test with the [STOP] button.

Pe3ynbTaT UCNbITaHUA COXPAHAETCS, eCIn ecTb XoTA 6bl oaMH obpasel, oS KoToporo 3adpuKCUpoBaH
paspbiB.

The test result is saved if there is at least one sample for which a break is recorded.

The saved result is displayed (see figure 22).

@ ®

@ G|z |resut || 1 [ D] X @
Completed 01.01.01 09:00
Sample not set
Method GOST 11262
Mode plastic
Bath t 23.1°C (23.0 ... 23.3)

@ Carriage speed 1 mm/min
Breaking force Fbf ---/10/9.95N
Rupture elongation dLor ---133.2/37.2mm
Yield strength Fff ---/155/18.1N

1]z ]

——— ——

®

1-go to the results log; 2-result fields; 3 - select a page (all result fields do not fit on the same screen); 4 — show the loading
graph; 5 — result number; 6 — go to the waiting window.

Figure 15 - Test result according to GOST 11262
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Table 17 — Test result according to GOST 11262

are shown in parentheses)

Field Value
Completed Test completion date and time
Sample Sample name
Method Method used for performing the test
Mode «plastic» - the test is performed before all samples break
Batht Average bath temperature during the test (minimum and maximum values

Carriage speed

Speed of carriage when samples are elongated

Breaking force Fbf

The force just before the sample breaks*

Elongation of the rup-
ture dlor

Elongation at which the sample break is detected*

force fluidity Fff

The force at which the sample fluidity is fixed*

Elongation of fluidity dlof

Elongation at which the sample fluidity is fixed*

Strength force Fsf

The force at which the strength of the sample is fixed*

Strength elongation dlos

Elongation at which the strength of the sample is fixed*

Laboratory technician

Laboratory technician performing the test

* values from left to right, respectively, for samples 1, 2, and 3; if the value for the corresponding sample is «---»,
then the parameter was not defined (the sample was not set or broken).
To switch to waiting mode, press the [x] button in the upper-right corner of the display.

4.7.5 Turn off the tester by pressing the «POWER» switch (see figure 1, page 5). The safety shut-off
tester should also be switched off to the «0» position (toggle switch down). Disconnect the tester from

the network.

4.8 List of potential failures

Possible reasons for incorrect operation of the tester and methods of their elimination are presented in

table 18.
Table 18 — Potential failures

Failure description

Probable cause

Elimination

Incorrect sample presence

The touch threshold is incorrectly con-
figured

Please see paragraph 4.5.2.1 of
Operation manual

The sample rupture is not
fixed correctly

The break force is incorrectly config-
ured

Please see paragraph 4.5.3.1 of
Operation manual

Plastic samples are tested: there is no
force on the force sensors

To lower the temperature of the
test or perform the test in manual
mode (not possible with all test
methods)

The «Additional rupture monitoring,
mN» parameter is incorrectly config-
ured

Please see table 15 of Operation
manual

The graph is displayed in-
correctly

Graph sensitivity threshold not con-
figured correctly

Please see paragraph 4.5.2.2 of
Operation manual

The error in measuring
length, force, or tempera-
ture exceeds the permissi-
ble values (see table 6 of
Operating manual)

Calibration required

Please see paragraph 5.6, 5.7, 5.11
of Operation manual

Continuation of table 18
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Failure description Probable cause Elimination
Forcibly pump the coolant into the
drain hole of the bath.

Air lock

Low flow rate of the coolant Freezing of the coolant in the radiator Lower the freezing point of the
in the bath g coolant (see APPENDIX B, page 47)

Please see paragraph 5.4 of Oper-
ating manual

Coolant circulation system blocked

Lower the freezing point of the
Increasing the bath temper- coolant (see APPENDIX B, page 47)

ature stabilization time
L ) Please see paragraph 5.5 of Oper-
Scale formation in the radiator . paragrap P
ating manual

Freezing of the coolant in the radiator

In case of other malfunctions, contact the manufacturer.

4.9 Emergency response

If liquids or foreign objects get inside the tester, you should:
1) turn off the tester with the «<POWER» toggle switch;
2) remove the power plug from the wall outlet;
3) open the block cover by turning the fastening screws;
4) remove liquid or foreign objects;
5) close the lid.

NOTES

It is recommended to use compressed air to remove the liquid. The faster the liquid is removed, the more
likely it is that the tester will remain functional. After removing the liquid, the tester should be kept for at
least 16 hours before switching on again.

5 MAINTENANCE

5.1 Maintenance

It is necessary to monitor the condition of the tester, remove dust and dirt. If the tester has not been
used for a long time, carefully inspect it before turning it on, clean it from dust with a cotton cloth mois-
tened with ethyl alcohol (nefras) and dry it.

5.2 Additional equipment and materials
The list of additional maintenance materials given in table 19.

Table 19 —List of additional materials

Material Purpose
Ethyl alcohol, or an alcohol-toluene mixture cleaning the display, tester case and mechanical
Cotton napkin components from dirt
Nefras GOST 8505-80 cleaning the walls and bottom of the bath, sample
Cotton napkin forms from bituminous stains
A brush with soft bristles flushing filters
Citric acid GOST 908-2004 . . .

descaling the internal surfaces of the radiator

Water
5% aqueous solution of ethyl alcohol or calibration of the bath temperature sensor
nefras GOST 8505-80

The list of additional equipment for maintenance is shown in table 20.
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Table 20 — List of additional devices

. Measurement
Device Error Purpose
range
Ruler GOST 427-75 1000 mm 0,2 mm, max calibration of the length meter
Thermometer TSTM £0.2°C. max calibration of the bath tempera-
9410/M2 with sensor from -50 to +200°C al_t (') an;:I 55oC ture sensor
TTST 01-180
Dynamometer calibration of force sensors
+ 0
ATSD/1R-0,5/11-1 from 0,05 to 0,5 kN 10,24 %

It is allowed to use measuring instruments that meet the requirements of standards for test methods
and are structurally compatible with the tester.

5.3 List of operations
The list of maintenance operations given in table 21.

Table 21 —List of operations

Operation Parag Periodicity
raph
Cleaning the display from contamination - As required, if any contamination is present
Cleaning the case from contamination - As required, if any contamination is present

5.48 | if necessary, if the tester is idle for longer than
Drain the coolant 24 hours when using solutions that cause corro-
sion of the bath (for example, salt solutions)

Washing the bath, cleaning the filters 5.43 | As required, if any contamination is present
Descaling the radiator 5.58 | Monthly

Mold cleaning 5.6@ | At the end of the test

Checking the protective shutdown device 5.78 | Monthly

Checking the length meter 5.8

Checking the bath temperature sensor 5.98 | Annually

Calibration of the bath temperature sensor | 5.100

5.4 Washing

5.4.1 To increase the service life of the tester, it is recommended to keep the bath clean by draining the
coolant through the tube (see figure 1, page 5, and position 6). Wash off deposits on the walls and bot-
tom of the bath, without using of abrasive and aggressive detergents, wipe off the bituminous stains
with a napkin moistened with nefras, without using of sharp hard objects.

ATTENTION
If the tester is idle for more than 24 hours when using solutions that cause corrosion of the bath (for ex-
ample, salt), it is recommended to drain the coolant and wipe the bath dry.

5.4.2 If the coolant flow rate decreases, flush the coolant pipes and filters. To flush the pipes, bring a hot
water hose to the suction hole at the bottom of the bath (in the far right corner) and supply water with
a flow rate of at least 4 liter/min for at least 1 minute. Wash the filters in warm water with a soft-
bristled brush.

Flushing may be required for the coarse filter installed in the bath above the suction port, as well as for
the fine filter, which is accessed through a hatch on the back of the tester. To remove the hatch, un-
screw the 4 screws at its corners (see figure 23).
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Figure 16 — Fine filter

5.4.3 To flush the fine filter, drain the water from the tester's bath and turn the filter flask counter-
clockwise. When re-installing the flask, pay attention to the correct installation of the o-ring seal to
avoid leaks.

5.5 The descaling

During long-term operation, deposits may form on the inner surfaces of the radiator. This can lead to
reduced performance and even failure of the thermoelectric modules. It is recommended to pour a con-
centrated solution of citric acid into the radiator and leave it overnight.

5.5.1 Disconnect the hoses from the water supply and drain the radiator.

5.5.2 Pour 1 liter of the solution into the inlet hose through the funnel, avoiding air bubbles (about 0.5
liter of the solution will flow out of the drain hose).

5.5.3 Squeeze the inlet and outlet hoses or lift their ends so that the solution does not leak out.
5.5.4 Leave the solution in the radiator for at least 8 hours, then drain.

5.6 Cleaning of the molds
5.6.1 After each test, the molds should be cleaned of bitumen.

ATTENTION
It is forbidden to scrape off the bitumen with hard sharp objects, as this may lead to a change in their
size.

5.6.2 It is recommended to pre-soak the molds with the remaining samples in a container with nefras.

5.7 Checking the protective shutdown device

5.7.1 Turn on the tester with the «POWER» toggle switch. The screen saver should appear on the dis-
play (see figure 5, page 7).

5.7.2 Press the «T» button (TEST) of the safety device (see figure 2, page 5). Tester should turn off.

5.7.3 After releasing the «T» button (TEST), move the safety switch to the upper position. The tester
should turn on.

5.7.4 Turn off the tester with the «POWER» toggle switch.
5.7.5 The tester that has not passed the test is not allowed for further use.

5.8 Checking the length meter
5.8.1 Remove all foreign objects from the tester's bath.
5.8.2 Turn on the tester.

5.8.3 In the waiting window (see figure 6, page 7), press the [BASE] button and wait for the carriage to
be set to the base position; the check mark on the carriage should be exactly at the «0 cm» mark (see
figure 4, page 6); if necessary, adjust the carriage position using the adjustment buttons.
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5.8.4 Go to [MENU] > «Settings» > «Check» > «Carriage drive».

& CARRIAGE DRIVE X
Start / end / button -/-1-
Carriage speed 50 mm/min
Mode base
Distance 100 mm
Start / stop stopped

Figure 17 — Length meter check menu

Table 22 —Menu items for checking the built-in length meter

Menu item Value
Start / end / button Status of carriage limiters and user buttons:

«-» - the limiter is free / the button is not pressed
«+» - stroke limit / button pressed
Set speed of carriage movement in the «by distance» mode

Carriage speed

Mode «base» - the carriage will be set to the base position at the maximum speed;
«by distance» - the carriage will be moved relative to the current position by
the specified distance (or to the stroke limit)

Distance The specified distance to which the carriage will be moved after starting in the
«by distance» mode

Start / stop Starting the carriage in the specified mode

5.8.5 Set the «Carriage speed» parameter value = 50 mm/min.

5.8.6 Set the value of the «Mode» = «by distance» parameter.

5.8.7 Set the «Distance» parameter value = 1000 mm.

5.8.8 Start the carriage by clicking on «Start / stop» - the carriage will be moved by 1000 mm.

5.8.9 Use a standard length meter to measure the distance traveled by the carriage and compare it with
the value of the «Distance» parameter: the discrepancy should not exceed the value shown in table 3,
page 3; if there is a larger discrepancy, the built-in length meter should be calibrated (see paragraph
5.11).

5.9 Checking the bath temperature sensor
5.9.1 From the waiting window, go to [MENU] > «Settings» > «Check» > «Bath t sensor».

-l BATH t SENSOR X
Thermostat turned off
t set 0°C
Bath t 20.75°C
Bath pump turned off
rBa::;ljtigt((:)?nsumption/t 0.0/21.0
1| 2

Figure 25 - Menu for checking the bath temperature sensor
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Table 23 — Menu items for checking the bath temperature sensor

Menu item Value

Thermostat «turned off» - the thermostat is off;

«turned on (x%)» - the thermostat is turned on at the set temperature (the cur-
rent capacity of the thermostat is indicated in parentheses).

Power is not supplied if the flow of tap water or coolant in the bath is insufficient

t set The set temperature of the thermostat
Batht Current temperature of the heat carrier according to the built-in sensor
Bath pump «turned off» - the bath coolant pump is off;

«turned on» - the bath coolant pump is on.
The pump turns on automatically when the thermostat is turned on.
Bath consumption/t |The current flow rate of the coolant in the bath and the temperature of the radi-

radiator ator

5.9.2 Pour a 5% aqueous solution of ethyl alcohol into the bath until it is at risk (see figure 4, page 6, po-
sition 5).
5.9.3 Connect the water supply to the tester fittings (see figure 3, page 6).

5.9.4 Install the built-in and exemplary sensors in the sockets (see figure 4, page 6) so that the sensors
remain 2-5 mm from the bottom of the bath.

5.9.5 Set the parameter value «t set» = 0°C.
5.9.6 Turn on the thermostat by clicking on «Mode».

5.9.7 After stabilizing the temperature of the coolant according to the readings of the sample thermom-
eter, wait for at least 15 minutes.

5.9.8 Compare the readings of the built-in temperature sensor (parameter «bath t») and the exemplary
thermometer: the discrepancy should not exceed the value shown in table 3, page 3, plus the error of
the exemplary thermometer. Otherwise, calibration is required (see paragraph 5.12).

5.9.9 Set the parameter value «t set» = 35°C.

5.9.10 After stabilization of the bath temperature according to the indications of the exemplary ther-
mometer, wait for at least 15 minutes.

5.9.11 Compare the reading of the exemplary thermometer and the value of the «bath t» parameter:
the difference should not exceed the value shown in table 3, page 3, plus the error of the exemplary
thermometer. Otherwise, calibration is required (see paragraph 5.12).

5.10 Checking force sensors
5.10.1 Remove all foreign objects from the bath and drain the coolant.

5.10.2 Turn on the tester and in waiting mode by pressing the buttons [<<], [<], [>] and [>>] adjust the
position so that the exemplary dynamometer is freely mounted on the pins.
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Figure 18 — Installation of an exemplary dynamometer

5.10.3 Install the exemplary dynamometer on the force sensor Ne 1.
5.10.4 From the waiting window, go to [MENU] > «Settings» > «Check» > «Loading system».

& LOADING SYSTEM X
Mode stop
Load (reset) 0.00.00.0
Set load 300 N
Carriage speed 50 mm/min
Distance 100 mm
Total load 0.0N

1 | 2 |

Figure 19 — Force sensor test menu
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Table 24 — Menu items for checking force sensors

Menu item

Value

Mode

«stop» - the carriage is stopped;

«base» - the carriage moves to the base position;

«unloading» - the carriage moves in the direction of reducing the load;
«loading» - maintaining the specified load;

«test» - moving a specified distance under load

Load (reset)

Current readings of force sensors from left to right Ne 1, 2, 3 (when you click
on the item, the readings are reset to zero)

Set load The specified value of the load in the «loading»

Carriage speed The speed of movement of the carriage in the «test»
Distance The distance the carriage will be moved in «test» mode
Total load Total load on all force sensors

Threshold of touch The force at which the presence of the sample is detected
Graph threshold Changing the force at which data is written to the graph

Break control,
milliNewtons

If the load on the sample is reduced to this value and does not change more
than 5 mm of the stroke of the carriage, the break of the sample is recorded
(if you set the value to 0, additional control will not be performed)

Load 1 Load on the force sensor No. 1 (farthest from the operator)
Load 2 Load on the force sensor No. 2 (medium)
Load 3 Load on force sensor No. 3 (nearest to the operator)

5.10.5 Reset the exemplary dynamometer to zero.

5.10.6 Reset the force sensor readings: click «Load (reset)».
5.10.7 Set the value of the parameter «Set load» = 300 N.

5.10.8 Set the value of the parameter «Mode» = «loading» — the sensor will be loaded to the specified
load.

5.10.9 After stabilization of the readings, wait for at least 1 minute and compare the readings of the ex-
emplary dynamometer and the value of the parameter «Load (reset)» (sensor N2 1 corresponds to the
left value): the deviation should not exceed the value shown in table 3, page 3. Otherwise, the force
sensor should be calibrated (see paragraph 5.13).

5.10.10 Check the force sensor readings for a load of 50, 160, 300 N.

5.10.11 Set the value of the parameter «Mode» = «unloading», after removing the load, remove the
dynamometer.

5.10.12 Check the other force sensors in the same way.

5.11 Calibration of the length meter
5.11.1 Calibration is performed if the tester does not pass the test (see p. 5.8).
5.11.2 From the waiting window, go to [MENU] > «Settings» > «Calibration» > «Carriage drive».

NOTES
To enter the « CALIBRATION» menu, when prompted for a password, enter «37201».
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& CARRIAGE DRIVE X
Start / end / button -1-1-
Carriage speed 50 mm/min
Mode base
Distance 100 mm
Reduction k spmm 0.0000
Start / stop stopped

Figure 20 — Length meter calibration menu

Table 25 — Calibration menu items of the integrated length meter

Menu item Value
Start / end / button
Carriage speed
Mode See table 22
Distance
Start / stop
Reduction k spmm Correction for the readings of the built-in length meter

5.11.3 Correct the value of the parameter «Reduction k spmm» using the data obtained during verifica-
tion in paragraph 5.8 (we recommend writing the old value):

Sk
S

k (2)

where:

k — new value of the parameter «Reduction k spmmp;

S’ —value of the «Distance» parameter after the carriage stops;
k'—the old value of the parameter «Reduction k spmmpy;

S —the distance actually covered by the carriage.

5.11.4 After calibration, re-check the built-in length meter.
5.12 Calibration of the bath temperature sensor

5.12.1 Calibration is performed if the tester has not passed the test (see paragraph 5.9).
5.12.2 From the waiting window, go to [MENU] > «Settings» > «Calibration» > «Bath t sensor».

NOTES
To enter the « CALIBRATION» menu, when prompted for a password, enter «37201».

& Bath t sensor X
Thermostat turned off
Sett 0°C
Bath t 20.75°C
Bath pump turned off
ia;tgt(;?nsumption /'t 0.0/21.0

al

Figure 21 — Bath temperature sensor calibration menu
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Table 26 — Menu items for calibrating the bath temperature sensor

Menu item Value

Thermostat

Set t

Bath t See table 23

Bath pump

Bath consumption /

t radiator

Point 1 «~~~»- calibration data is not specified;

(uncalibrated) «0.64 (0.02)» - the exemplary thermometer reading at the calibration point, the

Point 2 uncalibrated readings of the built-in temperature sensor are shown in parenthe-

(uncalibrated) ses; the values are given conditionally

Calibrate «no data» - no indication of the exemplary thermometer at any calibration
point;
«calibrate» - everything is ready for calibration

Bath slope kt Slope coefficient of the temperature sensor

Bath bt offset The offset characteristics of the temperature sensor

5.12.3 Before setting it, it is recommended to write down the value of the parameters «Slope kt of the
bath» and «Offset bt of the bath».

5.12.4 Pour a 5% aqueous solution of ethyl alcohol into the bath before use (see figure 4, page 6, posi-
tion 5).
5.12.5 Connect the water supply to the tester fittings (see figure 3, page 6).

5.12.6 Install the built-in and exemplary sensors in the sockets (see figure 4, page 6) so that the sensors
remain 2-5 mm from the bottom of the bath.

5.12.7 Set the parameter value «t set» = 0°C.
5.12.8 Turn on the thermostat by clicking on «Mode».

5.12.9 After stabilizing the temperature of the coolant according to the readings of the exemplary ther-
mometer, wait for at least 15 minutes.

5.12.10 Click on the menu item «Point 1 (uncalibrated)» and enter the readings of the exemplary ther-
mometer.

5.12.11 Set the parameter value «t set» = 35°C.

5.12.12 After stabilization of the bath temperature according to the indications of the exemplary ther-
mometer, wait for at least 15 minutes.

5.12.13 Click on the menu item «Point 2 (uncalibrated)» and enter the readings of the exemplary ther-
mometer.

5.12.14 Click on «Calibrate» - the built-in temperature sensor will be calibrated (the parameters «Slope
kt bath» and «Offset bt bath» have been changed).

5.12.15 After calibration, the built-in temperature sensor should be checked again at both points.

5.13 Calibration of force sensors
5.13.1 Calibration is performed if the tester has not passed the test (see paragraph 5.10).
5.13.2 Remove all foreign objects from the bath and drain the coolant.

5.13.3 Turn on the tester and in waiting mode by pressing the buttons [<<], [<], [>] and [> >] adjust the
position so that the exemplary dynamometer is freely mounted on the pins.
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Figure 22 — Installation of an exemplary dynamometer

5.13.4 Install the exemplary dynamometer on the calibrated force sensor.
5.13.5 From the waiting window, go to [MENU] > «Settings» > «Calibration» > «Loading system».

NOTES
To enter the «CALIBRATION» menu, when prompted for a password, enter «37201».

& LOADING SYSTEM X
Mode stop
Load (reset) 0.00.00.0
Set load 300 N
Carriage speed 50 mm/min
Dictance 100 mm
Total load 0.0N

1]2]s]

Figure 23 — Force sensor calibration menu
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Table 27 — Menu items for force sensor calibration
Menu item Value

Mode

Load (reset)

Set load

Carriage speed

Distance

Total load

Threshold of touch see table 24

Graph threshold

Break control,
milliNewtons (mN)

Load 1
Load 2
Load 3
OTC1
0TC2 Operating transmission coefficient of force sensors
OTC3

5.13.6 Reset the exemplary dynamometer to zero.

5.13.7 Reset the force sensor readings: clicking «Load (reset)».

5.13.8 Set the value of the parameter «Set load» = 300 N.

5.13.9 Set the value of the parameter «Mode» = «loading» — the sensor will be loaded to the specified
load.

5.13.10 After stabilizing the readings, wait for at least 1 minute.

5.13.11 Change the value of the parameter «Load X» («X» is the number of the sensor to be calibrated)
in accordance with the readings of the exemplary dynamometer.

5.13.12 After adjustment, wait for load stabilization and re-check the readings.

5.13.13 Set the value of the parameter «Mode» = «unloading», after removing the load, remove the
dynamometer.

5.13.14 After calibration of the force sensors, their readings should be checked again (see paragraph
5.10).

6 STORAGE AND TRANSPORTATION

6.1 Storage
6.1.1 The storage conditions of the tester in terms of the impact of climatic factors should comply with

the group «L» GOST 15150-69.

6.1.2 The tester should be stored in closed, heated rooms in the packaging on racks that are not subject
to vibrations and shocks.

6.1.3 The tester should be stored at an air temperature of 5 °C to 40 °C and a relative humidity of no
more than 80 %.

6.1.4 Storage of the tester without packaging is not allowed.

6.1.5 Shelf life of the tester is 6 years.

6.1.6 The tester is preserved according to the version VZ-10 of GOST 9.014-78, the packaging version is
VU-5.

6.1.7 If after unpacking the tester was not used for its intended purpose, then it should be stored in a
case made of polyethylene GOST 10354-82.
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6.2 Transportation

6.2.1 Conditions for transporting the tester in terms of the impact of climatic factors should correspond
to the group of storage conditions 5 (0ZH4) according to GOST 15150-69.

6.2.2 The tester may be transported by all means of transport in covered vehicles (air transport in heat-
ed sealed compartments) for any distance.
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APPENDIX A. Data transfer by RS-232

A1l General

To transfer data from the tester to a personal computer (PC) via the RS-232 interface, the PC should be

equipped with:

1) RS-232 DB9M port (currently rare), the tester is connected by RS232 DB9F-DBO9M cable (mouse
extension cable, not included in the package);

2) USB port, the tester is connected via a USB — RS-232 interface converter, such as «TRENDnet TU-S9»
(cable RS-232 DB9F-DB9M cable may also be required, for extension, the converter and cable are not
included).

The terminal program should also be installed on the PC. This guide describes how to configure the

"PuTTY" program.

Program page on the network: «www.putty.org»

Download link: «http://the.earth.li/~sgtatham/putty/latest/x86/putty.exe».

The program does not require installation, and can be started immediately, after downloading. In this

example, after downloading the program, it is placed in a folder «C:\Program files (x86)\PuTTY». The

actual placement of the program is determined by the convenience of further use.

A2 Program setting

A2.1 Port definition
Before setting up the program, you need to determine the port number to which the tester is connect-
ed.

For this, press the buttons simultaneously on the PC keyboard @ and the «Run» program

opens (see figure 32).

Run >

= Typethe name of a program, folder, document, or Internet
—_ resource, and Windows will open it for you.

Opemn: ( ||:|E'.rmgmt.m5c| ) v
Cancel Browse...
T e ——

Figure 24 — Program «Run»
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In the text field, type «devmgmt.msc» and click [OK] - the tester manager opens (see figure 33).

o Device Manager
File Action View Help
e« T HET

v A 205-Lukonina
I Audicinputs and outputs
3 Computer
o Disk drives
& Display adapters
* Firmware
i Human Interface Devices
=2 |IDE ATASATAPI controllers
E2 Keyboards

@ Mice and other pointing devices
A Monitors
Ij Metwork adapters

v I Ports (COM & IPT)

& & Profilic USE-to-Serial Comm Port (COME) -
= Hnin

[ Processors

07 Security devices

!t Software components

B Software devices

ij| 5ound, video and game controllers

&y Storage controllers
B3 Systemn devices
¢ Universal Serial Bus controllers

Figure 25 — Device manager

In the «Ports (COM and LPT)» section, find the port number to which the cable is connected: in the case
of the TRENDnet TU-S9 pre-educator, the port will be called «Profilic USB-to-Serial Comm Port
(COMX)», where COMKX is the desired port number. When you disconnect the converter from the USB
connector, the port disappears from the list of devices, and appears again when you connect it. You
should always connect the converter to the same USB port, because otherwise the port number changes
and you will have to configure it again.

If the computer is equipped with an RS-232 port and the tester is connected without a USB-RS-232 con-
verter, you can only determine the port number by experimentally, setting the program to all the
«COM» ports from the list of devices (the port name should not contain «USB»).

A2.2 Connection setup
Start the «PuTTY», program, set the settings on the «Session > Logging» tab (see figure 34).
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@ PuTTY Configuration

Category:

—|- Session
Logging
= Teminal
- Keyboard
- Bell
- Features
= Window

- Appearance
- Behawiour
- Translation
- Selection
- Colours
—I- Connection

About

Options contralling session loaging

Session logging:
1 Mone @ Prirntable outp
1 All session output F H packets

1 55H packets and raw data

Log file name:
D:Moghputty log Browse...

{Loag file name can contain &Y, &M, &0 for date, &T for
time, and &H for host name)

What to do f the log file already exists:
' Always overwrite it
I Always append to the end of it

@ Ask the user every time

Flush log file frequertty
(Dptions specific to 55H packet logging

Omit known password fields
[ Omit session data

I Open J I Cancel

Figure 26 — Program «PuTTY»
«D:\log\putty.log» —a way of storing data received from the tester. The parameter can be changed if

necessary.

Set settings on the tab «Terminal» (see figure 35).

-
ﬁ PuTTY Configuraticon %
Category:
= -Sgssinn COptions controlling the terminal emulation
gging Set various terminal options
- Kevboard 0 Wrap mo eu'.u !E.Il'j’l]n
.. Bell glty on
- Features
= Window Implicit LF in every CH
- Appearance e ety colour to erase screen
- Behaviour [ Enable blinking text
- Translation Answerback to “E:
- Selection PUTTY
- Colours
=I- Connection Line discipline options
’ Eata Local echo:
'Tl'flm’ @ futo i Force on ' Force off
Hle nn.at Local line editing:
odin @ furto ! Force on 1 Force off
+- 55H
----- Seral Remote-controlled printing
Printer to send AMS| printer output to:
About I Open J I Cancel

Figure 27 — Set setting
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Set settings on the tab «Window > Translation» (see figure 36).

@ PuTTY Configuration

Category:
= -Spssion Cptions controlling character set translation
; TE"" LPglgjing Character set translation
Tﬂl‘(g:board Fepotachagm-ter sat:
- Bel w -
- Features (Codepages supported by Windows but not listed here,
= Window such as CPBEE on many systems, can be entered
.. Appearance manualky}
- Behaviour
Treat CJK ambiguous characters as wide
- Selection Caps Lock acts as Cyrillic switch
-~ Colours Adjust how PuTTY handles line drawing characters
—I- Connection
. Data Handling of line drawing characters:
P @ Use Unicode line drawing code points
T“:x:" Poor man’s line drawing {+, -and [}
ent.at Fortt has XWindows encoding
- Rlogin Use font in both ANS| and OEM modes
L SSH Use font in OEM mode onby
""" Serial Copy and paste line drawing characters as lgqgk
About | Cpen | | Cancel
Figure 28 — Set setting
Open the tab «Connection > Serial» (see figure 37).
ﬁ PuTTY Configuration P

Category:

=I- Session
i -logging
= Terminal

Options controling local seral lines

Select a seral ine

Specify the port number, defined earlier in paragraph 2.1 of this Appendix (for example, this is the

COMS8 port).
Configure other connection parameters:

- Speed:.....cccovvveeeeennnn. 19200;
- Data bits: .cccoeeeeeeeiein, 8;
- Stop bits: vveeeeeieieiine, 1;
- Parity: oo, None;

- Flow control: .... XON/XOFF.

- Keyboard Serial line to connect to

- Bell

- Features Corffigure the serial line
—I- Window Speed (baud)

- Appearance ;

- Behaviour REBEE

- Translation Stop bits

- Selection Pari

- Colours =i
—I- Connection Flaw control

- Data

About | COpen | | Cancel
Figure 29
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Open the tab «Session» (see figure 38).

]

ﬁ PuTTY Configuraticn

Basic options for your PuTTY session

LT ) I_.og?ing Specify the destination you want to connect to
= Teminal o
.. Keyboard Senal line Speed
.. Bell COMn XAX
- Features Connection type:
=~ Window Raw Telnet Rlogin S5H
- Appearance

) Load, save or delete a stored session
- Behaviour

- Tranglation y
... Selection COMn_XXX

~ Colours Default Settings Load
—|- Connection

.. Data ‘ Save

. Prowy

. Telnet Delete

.- Rlogin

+- 55H

""" Serial Close window on exit:

Mways MNewver @ Only on clean exit
About | Cpen | | Cancel

Figure 30 — Tab «Session»

Select the «Serial» connection type, name the connection according to the port number and data rate
(for example, «COM_8_19200»), and click [Save].

Close the «PuTTY» program.

In the free area of the desktop, right-click and select «Create » Shortcut» from the context menu (see
figure 39).

View >
Sort by b
Group by >
Refresh

Customize this folder...

Paste
Paste shortcut
Undo New Ctrl+Z

@] SV Mzeneus...
# TortoiseSVN >

< New > > Folder
Properties C! Shortcut >

B Microsoft Access Basa gaHHBIX

|&] Bitmap image
@5 dokyment Microsoft Word
[°| Mpesentaumna Microsoft PowerPoint
i Jdoxyment Microsoft Publisher
=] Text Document
‘:I_] Jokyment Microsoft Office Visio
B35 Nucr Microsoft Excel
Compressed (zipped) Folder

Figure 31 — Item selection
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A dialog box opens (figure 40):

s Create Shortcut

What item would you like to create a shortcut for?

This wizard helps you to create shortcuts to local or network programs, files, folders, computers, or
Internet addresses.

Type the location of the tem:

C\Program Files (x86\PuTTV\putty.exe” -load "COMn_}HX" W Browse...
__-;-

Click Mext to continue,

Figure 32 — Dialog box

In the text field, type the path to the program location and space-separated parameter «-load
“COM_8_19200"», where «COM_8_19200» is the name of the connection saved when setting up the
"PuTTY" program. The name of the connection should be enclosed in quotation marks. If there are
spaces in the program location path, then the path should also be enclosed in quotation marks. For ex-
ample, the value is entered in the text field «”C:\Program Files (x86)\PuTTY\putty.exe” -load
“COM_8_19200"»

Click [Next] to open the next window (figure 41):

€ 4 Create Shortcut

What would you like to name the shortcut?

Type a name for this shortcut:
N

Click Finish to create the shortcut.

Finish Cancel

Figure 33

In the YYYY text field, enter a shortcut name that is convenient for further use.
Click [Done] to complete the shortcut setup.
Now the PUTTY program can be started by double-clicking on the shortcut (see figure 42).
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I

Figure 34

When you connect the analyzer and start transmitting, the received data will be displayed in the win-
dow that opens. They are automatically saved to the file specified when setting up the connection. To
finish receiving data, close the PuTTY program with the [x] button in the upper-right corner of the win-

dow.
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B1 Main window

APPENDIX B. USER INTERFACE

Turning on JSC BSDO «Neftehimavtomatika»
Ductilometer. Ductility of Bituminous
Materials.
LinteL ® DB-20
450075, Ufa, Oktyabrya pr. 149.
Tel.: (347) 284-28-32 1.01
Fax: (374) 284-26-00
Email: support@bashnxa.ru
Website: http://bashnxa.ru
Skype: neftehimavtomatika CONTINUE
Automatically after 10 seconds or
by clicking « CONTINUE»
Waiting  |READY TO TEST o&—— status
bath temperature and load on iath t 35.4°C .
load cells orce 0ON O0ON OON MENU < 9o to the user main menu
Test parameters BASE 4w Placing the carriage on the
[Method: GOST R 52056-03 base
Mode: relax. speedfl << [ < [| > || >>-—®» go to the "Timer" menu
|[Bath t: 35°C
Speed: 5 cm/min i i > .
go to the "Test parameters"” menud—l‘:Elongation: 10 cm, 5 min TIMER 59:59 turning on / off thermostat
|[Relaxation: <0.1cm in 15 min
Fixation: automatic 0.05 N|| HERMOSTAT
Sample: ABCD-1234567890...
. - ter in th Technician: Ivanov lvan TEST
consumption of tap water in the - —— o 5
radiator and refrigerant in the bath—’Bath' 6.1li/min Radiator: 21.0°C :
Test TEST GOST 11505 AUTOMATIC
[Elongation... | orF | craPH]|
1 2 3
Status test test test
Force, N 0.01 0.01 0.02
Elongation, cm 20.00 19.98 19.99
Bath temperature 35.1°C -, A
Bath: 6.1lit/min Radiator: 21.0°C STOP ——» stop the test, go to the waiting window

automatically after the
test is completed

test graph

Result

go to the results log

previous result
the number of

the result

/ following result

—» go to the waiting window

Ve

<G| zlresur [ F D] 134
Completed 01.01.01 09:00
Sample BND-XX/XX
Method GOST 11505
Mode rupture
Bath t 25.1°C (25.0 ... 25.3)
Carriage speed 5 cm/min
Breaking force, Fr ---/0.05/0.05N
Rupture elongation dLr ---13.32/3.72cm
Max force Fm ---/5.55/5.81N

1]

Figure 35 — Main window
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B2 Menu system

B2.1 MAIN MENU
In the waiting window, click the [MENU] button.

Table 1

Test parameters Go to the menu for editing test parameters
(see paragraph 4.5.3 - 4.5.6 of this Operating manual)

Timer Go to the start and stop menu of the sample exposure timer (see para-
graph 4.3 of this Operating manual)

Delayed start Delayed activation of the thermostat (see paragraph 4.5.2.3 of this Oper-
ating manual)

Turning off the Thermostat mode during testing (see paragraph 4.5.2.4 of this Operating

thermostat manual).

Results Go to the results log (see paragraph 4.6.1 of this Operating manual)

Settings Go to the «SETTINGS» menu (see below)

Device information Go to the «DEVICE INFORMATION» menu (displays the software version
of the device, operating time, number of turns on the device and tests
performed)

Return, mm/min The speed at which the carriage will return to its base position

B2.2 MENU «SETTINGS»
In the main menu, select "Settings".
Table 2

Interface Go to the «INTERFACE» menu (editing the device's clock and calendar,

display brightness, sound volume, and the test completion ringtone)
Wireless communication | Go to the WIS menu (edit the network number and channel of the WIS

module)
Check Go to the «CHECK» menu (see below)
Calibration Go to the «CALIBRATION» menu (see below)
Service Go to the «SERVICE» menu (see below)

652.3 MENU «CHECK»
In the «SETTINGS» menu, select Check.

Table 3
The drive carriage Go to the «CARRIAGE DRIVE» menu (see clause 5. 8 of this Operation
manual)
The t sensor bath Go to the «BATH SENSOR t» menu (see item 5. 9 of this Operation manu-
al)
Loading system Go to the «LOADING SYSTEM» menu (see clause 5.10 of this Operation
manual)
62.4 «CALIBRATION» MENU
In the « SETTINGS» menu, select «Calibration» and enter the password «37201».
Table 4
The drive carriage Go to the «CARRIAGE DRIVE» menu (see item 5. 11 of this Operation
manual)
The t sensor bath Go to the «BATH SENSOR t» menu (see item 5. 12 of this Operation man-
ual)
Loading system Go to the «LOADING SYSTEM» menu (see clause 5.13 of this Operation
manual)
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Bb2.4 «SERVICE» MENU
In the «SETTINGS» menu, select «Service».

Table 5

Print the results

Transfer of the results log to the PC via RS-232 (see item 4.6.2 of this Op-
eration manual)

Printing parameters

Transmitting the device's settings to a PC via RS-232

Printing errors

Sending the error log to the PC via RS-232

Sensor readings

Go to the «SENSOR READINGS» menu (displays the device's sensor read-
ings)

Delete results

Clear the results log

ples

Delete the list of sam-

Clear the list of sample names

Delete the list of labora-
tory assistants

Clear the list of laboratory assistants

Reset settings

To load the factory setup parameters

Factory menu

For specialists of the manufacturer

FREEZING POINT OF WATER SOLUTIONS

Table 6
Glycerin Sodium chloride NaCl Ethyl alcohol
Content, % by Freezing Content, % by Freezing Content, % by Freezing
weight point,°C weight point,°C weight point,°C
10 -1,6 0 0 5 -2,2
20 -4,8 5 -2,8 10 -4,7
40 -9,5 10 -6,4 15 -6,8
50 -15,4 15 -11,1 20 -10,4




