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UTM-30 User manual

INTRODUCTION

This user manual will describe the process, step by step, of performing the
Indirect Tensile Strength (ITS) and Indirect Tensile Stiffness Modulus (ITSM)
tests with the 30 kN servo-hydraulic Universal Testing Machine (UTM-30). The
machine is located at the Politecnico di Torino, specifically in the DIATI
department in the Road Materials Laboratory. The processes of turning on and
off the system will be described to ensure its correct behavior.
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SYSTEM’S COMPONENTS

The machines that will be used are:

1. The UTM-30 Environmental C_hamber

2. The UTM-30 workstation
a. Computer
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b. Integrated Muti-Axis Control System (IMACS)
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TURNING ON THE SYSTEM

1. Turn the blue rotary switch on the right side of the HPS, rotating it
clockwise.
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2. In the same way as the previous step, turn the red rotary switch behind
the IMACS.

3. Turn on the Hydraulic Power Supply to activate the pump:
a. Turn on the black rotary switch.
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b. Press the ‘power on’ green button.

CDANGERD>

4. Press the turn-on switch at the back of the IMACS.

5. Turn on the computer.

6. Depending on the test that will be executed, connect the appropriate
transducers.

7. Turn on the ‘test’ switch at the bottom of the Environmental Chamber.
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SETTING THE TEMPERATURE

To set the temperature:
1. Leave the switch in the A position.

2. Press the ‘set’ button for a few seconds until the SP-A message appears,
and press it again.

4. Press the ‘set’ button again.
5. Press the ‘esc’ button.
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TUNNING FACILITY

Before starting any test, the system needs a cycle of conditioning for about 10
minutes to “For optimizing the system response of IPC Global equipment by
tuning of PID values”. For this purpose, it is used the tool ‘UTS001 Tunning
Facility’ present in the ‘UTS UNIVERSAL TESTING SOFTWARE’:

1.  Select ‘UTS001 Tuning Facility’.

UTS Launcher 1.3 E
.IPC global®  conmas U TS UNIVERSAL TESTING SOFTWARE
Last Run Test
UTS mfi?:eﬁosn‘r;i?slsr;:;:; :tsx;in controlled tests. e

0 02 Advanced loading options available for complex ramps and
waveshapes.

UTS000 Maintenance Utility kd a
UTS Forsetup of IPC Global systems and IMACS, including

000 configurations, diagnostics, calibrations and firmware
upgrades.

UTS001 Tuning Facility
UTS For optimising the system response of IPC Global equipment

by tuning of PID values.
001

Four Point Bending Apparatus

(Pneumatic) UTS002 Stress Strain Test [
UTS For performing stress and strain controlled tests.

Contact Us: 002 Advanced loading options available for complex ramps and

1PC Global waveshapes

T +61(0) 398002200 5005 T Meddies Tt

ulus Tes

F +61(0)398002813 UTS Determine resilient modulus of HMA by Indirect Tensile loading.

E sales@ipcglobal comay 003

W www.ipcglobal com au )

2. Press the ‘New’ button in the toolbar.
s

File Run Options View Help

@ &8 & @+

H E) New : I E Levels I & Stat I @

3. Press the ‘Virtual Pendant’ button in the toolbar.
o

File Run Options View Help

—
a- & & ||

3 New | E l_.evelsl & Stat I @

4. Select the following values:
a. HYDRAULIC POWER SUPPLY: press ‘LOW’, wait some seconds,
press ‘HIGH’, and wait again some seconds.
b. HYDRAULIC SERVICE MANIFOLD: press ‘LOW’, wait some
seconds, press ‘HIGH’, and wait again some seconds.
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18 Virtual Pendant 2.05 X

e @
(rauer

HYDRAUUC POWER SUPPLY

o

HYDRAULIC SERVICE MANIFOLD

AXIS JOG CONTROL

5. Press the ‘Levels’ button in the toolbar

s

File Run Options View Help
@ & & @
6.  Verify that the ‘A1A: Actuator displacement’ (red bar) is at half of the

& Start | @ I

entire level.
98 Transducer Levels X
Slose, View Offsets _Control
AlA: Actuator displ t (Disp Solatron S 025 sn AK08-01 +/-25mm]
| |1 0291988 6123
mﬁn max mm count

A1B: Auxial force (Load TC4 +/-30kN sn.628402)

| [-0. 015696 -274

max coLnt

A2A: Core temperature [Temp PT100 Short sn 1025 -50C to +160C)

| 5337639 211

max count

E'_

A2C: Surface temperature (Temp PT100 Short sn 1026 -50C to +160C)

EI

22, 63705 -153276

max count

AI1C: Horizontal LYDT-1 [Disp LYDT sn BM44-11 +/-0.06mm)

0.059999 524287

mm count

‘
g

A1D: Horizontal LYDT-2 [Disp LYDT sn BM44-13 +/-0.06mm)

0.059999 524287

m count

‘
g

If not, press the arrows in the ‘AXIS JOG CONTROL’ in the ‘Virtual Pendant’
panel to set the correct value.
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18 Virtual Pendant 2.05 X

®

I

HYDRAULIC POWER SUPPLY

I

HYDRAULIC SERVIOE MANIFOLD

AXIS JOG CONTROL

Press the ‘Start’ button in the toolbar, and let it run for more or less 10
minutes until the Environmental Chamber reaches the test

temperature.
o

File Run Options View Help

B New | [ Levels l

|
v s
J

Press the ‘Stop’ button in the toolbar.

File Run Options View Help

@ vi i

[ New | & Levelsl & Stat | @ I

Repeat step 6 to ensure that the piston is at half the level.
Close it.
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INDIRECT TENSILE STIFFNESS MODULUS (ITSM) TEST

1. Select ‘UTS003 IT Modulus Test'.

UTS Launcher 1.3 E
. ® :
(PC global’ | coumms U I S UNIVERSAL TESTING SOFTWARE
Last Run Test
UTS002 Stress Strain Test kd
UTS For performing stress and strain controlled tests.
Advanced loading options available for complex ramps and
0 02 waveshapes.
UTS000 Maintenance Utility k4 A
UTS Forsetup of IPC Global systems and IMACS, including
n configurations, diagnostics, calibrations and firmware
000 upgrades
UTS001 Tuning Facility
UTS Foropti g the system response of IPC Global
by tuning of PID values
‘ 001
Four Point Bending Apparatus
(Pneumatic) UTS002 Stress Strain Test 7]
uTS For performing stress and strain controlled tests.
Contact Us: 002 Advanced loading options available for complex ramps and
1IPC Global waveshapes.
T +61(0)3 98002200
F UTS003 IT Modulus Test
+61(0) 398002813 uTS Determine resilient modulus of HMA by Indirect Tensile loading
E sales@ipcglobal.com au 003
W www.ipcglobal com au L

2. Press the ‘New’ button in the toolbar.

i

File Run Options View Help

@ 6| &l @

B New I il Levelsl & stat | @

3. Press the ‘Levels button in the toolbar.

s

File Run Options View Help

@ | B =
v i o] EA

B New I ‘ [ Levels Iﬂ & Stat l @ |

4.  According to the serial number printed in each transducer, connect it
with the serial port in the IMACS indicated in the ‘Transducer Levels’
panel.
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ImMRCs8

g i Db 00 ek

SERIAL NO.
DATE
SPAN

U5 Transducer Levels X

Close View Offsets Control
AlA: Actuator displ t [Disp Solatron 5 025 sn AK08-01 +/-25mm)

| 0.291988 6123

min fmax mim count

A1B: Axial force (Load TC4 +/-30kN $n.628402)

[ | -0.015696 -274

max kN count

A2A: Core temperature [Temp PT100 Short sn 1025 -50C to +160C)
| . | 5337639 211
min may HE

A2C: Surface temperature (Temp PT100 Short sn 1026 -50C to +160C)

count

| 2263705 -153276

oin, : HE count
AILC: Honzontal LYDT-1 [Disp LYDT sn BM44-11 +/-0.06mm]

N | 0.059999 | 524287

miry Ma m count

1D: Honzontal LYDT-2 [Disp LYDT sn EM44-13 +/-0.06mm)
I, | 0.059999 | 524287
min mak mm count

5. Close the hole at the left wall of the Environmental Chamber where
the transducers pass through to avoid temperature loss.
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6. Mounting the specimen:
The image below shows the configuration for the ITSM test equipment to be

placed in the environmental chamber.

Key

1 - Upper loading strip

2 - Transducer’'s mounting frame
3 - Securing clamps adjuster

4 - Mounting frame bearing nut
5 - Lower loading strip

6 - Secure transducer bolt

7 - Transducer adjuster

a. First, the transducer’s mounting frame must be placed above the /ower
loading strip. Rotate the mounting frame bearing nut to raise the
alignment frame where the transducer's mounting frame is supported.
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b. Place the specimen into the fransducer's mounting frame and fix it using
the securing clamp adjuster, taking care to not over-tight it. The specimen
must be uniformly centered and supported in the /ower loading strip.
Verify that the specimen is axially centered in the three dimensions.

.r_-.lz._/.!uw
>

— P

c. Put the upper loading strip over the previously mentioned configuration.

UTM-30 User Manual




d. Putthe sample configuration inside the environmental chamber centered
with the loading cell. Plug the transducers into the mounting frame and
use the secure transducer bolt to fix it to the specimen. Rotate the
mounting frame bearing nut again to remove the support of the
transducer's mounting frame and ensure that it is only supported by the
clamps fixed to the specimen.

7. Then use the transducer adjuster to obtain the desired value
corresponding to half of the level bars in the ‘“Transducer Levels’
panel.
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10.

11.

12.
13.

14.
15.
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ontrol

AlA: Actuator displ t (Disp Solatron S 025 sn AK08-01 +/7-25mm)

| 0291585 6115

max mm count

§I

A1B: Axial force (Load TC4 +/-30kN sn.628402)

-0.015721 |-274 [

min ; max kN count
A2A: Core temperature [Temp PT100 Short sn 1025 -50C to +160C)

| 5337640 211
‘c

count

min j max
A2C: Surface temperature [Temp PT100 Short sn 1026 -50C to +160C)

§I

23.07816 -151074
‘C

count

A

A1C: Horizontal LVDT-1 [Disp LVDT sn BM44-11 +/-0.06mm)

- | || 0.004047 | 35369 '
TN s mm count
A1D: Honzontal LVDT-2 [Disp LVDT sn BM44-13 +/-0.06mm)

7 || 0.004471 | 39072
min R mm count

Open the ‘File’ menu and select ‘open template’.

Verify the template’s configuration, and define the name of the sample
and its dimensions.

Press the ‘Start’ button in the toolbar.

o
File Run Options View Help
@ b I I EI o B New I [ Levels H & Statt I () I

When the ‘Transductor Levels’ panel opens after the initial

conditioning cycles, close the panel to continue the test.

To save the results, click on ‘File’ -> ‘Export’ -> ‘Save’.

Rotate the sample to have results for 2 different diameters and repeat
from step number 6.

Verify that both peaks are similar.

Disconnect transducers
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INDIRECT TENSILE STRENGTH (ITS) TEST
1.  Select ‘UTS002 Stress Strain Test'.

UTS Launcher 1.3

/\

\ IPC'global®  cowmats:s

U TS UNIVERSAL TESTING SOFTWARE

Last Run Test

f UT ¢ UTS002 Stress Strain Test

For performing stress and strain controlled tests. .‘
0 02 Advanced loading options available for complex ramps and
| §| waveshapes.
a UTS000 Maintenance Utility )
uTs For setup of IPC Global systems and IMACS, including
‘ Vile : joss. O} tics. calibrations ad
| 0 0 0 | upgrades.

. »  UTSO01 Tuning Facility
‘ uTS Forop g the system

of IPC Global
3 by tuning of PID values.
i 001
Four Point Bending Apparatus
(Pneumatic) UTS002 Stress Strain Test "7
“TS For performing stress and strain controlled tests
Contact Us: 002 Advanced loading options available for complex ramps and
IPC Global A\ . waveshapes.
T +61(0)3 98002200
E - ulus
+61(0) 398002813 uTs Determine resilient modulus of HMA by Indirect Tensile loading.

E sales@ipcgiobal com au

W www.ipcglobal.com au

10033

2. Mounting the specimen: The image below shows the configuration for
the ITS test equipment to be placed in the environmental chamber.

7

II
I
il
Key

1 - testing head

2 - upper loading strip
3 - lower loading strip

To ensure it is loaded diametrically, the specimen must be centered and
aligned with the upperand lower loading strip, as shown in the figure below.
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Put the sample configuration inside the environmental chamber centered with
the loading cell.

3. Open the ‘File’ menu and select ‘open template’.
4. Press the ‘New’ button in the toolbar.
i
File Run Options View Help
a vll l’v-:l ‘““’l Bl “:V B New I E Levelsl §talt| @ |

5.  Verify the template’s configuration, and define the name of the sample
and its dimensions.
6. Press the ‘Start’ button in the toolbar.
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uTs

File Run Options View Help

A ~ I & I ’ J:\'I [ New I & Levels I & Start [ @ I

7. Press the ‘Stop’ button in the toolbar when the peak load is reached
and your sample fails or breaks.
8.  To save the results, click on ‘File’ -> ‘Export’ -> ‘Save’.
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TURNING OFF THE SYSTEM

1. Turn off the “Virtual pendant’ following instructions (inverse of the
turning-on process):
a. HYDRAULIC SERVICE MANIFOLD: press ‘LOW’, wait some
seconds, press ‘OFF’, and wait again some seconds.
b. HYDRAULIC POWER SUPPLY: press ‘LOW’, wait some seconds,
press ‘OFF’, and wait again some seconds.

818 Virtual Pendant 2.05

HYDRAULIC SERVICE MANIFOLD

AXIS JOG CONTROL

2. Turn off the computer
3.  Turn off the IMACS by pressing the turn-off switch at its back.
4.  Turn off the ‘test’ switch at the bottom of the Environmental Chamber.

COM PORT|
RS485
¢ \!

5. Turn off the red rotary switch located behind the IMACS
counterclockwise.
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6.  Turn off the Hydraulic Power Supply with the black rotary switch.
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