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. General Safety Precautions

Seismic testing systems are potentially hazardous.

Seismic testing involves inherent hazards from high forces, rapid motions, and stored
energy. You must be aware of all moving and operating components in the testing
system that are potentially hazardous, particularly force actuators and upper table.

Carefully read all relevant manuals and observe all Warnings and Cautions. The term
Warning is used where a hazard may lead to injury or death. The term Caution is used

where a hazard may lead to damage to equipment or to loss of data. : )
]
1

Because of the wide range of applications with which our instruments-are used', &g{nyd
over which we have no control, additional protection devices and operating
procedures may be necessary due to specific accident prevention regulations, safety
regulations, further EEA directives or locally valid regulations. The extent of our
delivery regarding protective devices is defined in your initial sales quotation. We are
thus free of liability in this respect.

At your request; we will gladly provide advice and quotations for additional safety
devices such as protective shielding, warning signs or methods of restricting access to
the equipment.

The following pages detail various general warnings that you must always heed while
using materials testing equipment. You will find more specific Warnings and Cautions
in the text whenever a potential hazard exists.

Your best safety precautions are to gain a thorough understanding of the equipment
by reading your instruction manuals and t}) always use‘'good judgement.

4/
It is our strong recommendation that yot should carry out your own safety risk

assessment on the use of the test system, test methods employed, specimen loading
and specimen behavior at failure.
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WARNINGS

High/Low Temperature Hazard - Wear protective clothing when handling equipment
at extremes of temperature.

Materials testing is often carried out at non-ambient temperatures using ovens,
furnaces or cryogenic chambers. Extreme temperature means an operating
temperature exceeding 60 °C (140 °F). You must use protective clothing, such as
gloves, when handling equipment at these temperatures. Display a warning notice
concerning low or high temperature operation whenever temperature control
equipment is in use.

You should note that the hazard from extreme temperature can extend beyond the
immediate area of the test.

Crush Hazard - Allow only one person to always handle or operate the system.
Operator injury may result if more than one person operates the system. Before
working inside the hazard area between the grips or fixtures, ensure that no other
personnel can operate the computer or any of the system controls. When test is start,
no one inside working space.

Crush Hazard - Take care when installing or removing a specimen, assembly, structure,
or load string component.

Instaliation or removal of a specimen, assembly, structure, or load string component
involves working inside the hazard area between bearing rails and upper table and
stoppers. Keep clear of the hazard area during actuator movement. Ensure that all
actuator movements necessary for installation or removal are slow and, where
possible, at a low force setting.

#

Hazard - Do not place a testing system off-line from computer control without flrsii;!r
ensuring that no actuator or crosshead movement will occur upon transfer to manual
control.

The actuator or crosshead will immediately respond to manual control settings when
the system is placed off-line from computer control. Before transferring to manual
control, make sure that the control settings are such that unexpected actuator or
crosshead movement cannot occur.

Hazard - Press the Emergency Stop button whenever you consider that an unsafe
condition exists.

The Emergency Stop button removes hydraulic power or electrical drive from the
testing system and brings the hazardous elements of the system to a stop as quickly as
possible. It does not isolate the system from electrical power, other means are
provided to disconnect the electrical supply. Whenever you consider that safety may
be compromised, stop the test using the Emergency Stop button. Investigate and
resolve the situation that caused the use of the Emergency Stop button before you
reset it.

Robotic Motion Hazard - Keep clear of the operating envelope of a robotic device
unless the device is de-activated.

The robot in an automated testing system presents a hazard because its movements
are hard to predict. The robot can go instantly from a waiting state to high-speed
operation in several axes of motion. During system operation, keep away from the
operating envelope of the robot. De-activate the robot before entering the envelope
for any purpose, such as reloading the specimen magazing.

Flying Debris Hazard - Make sure that test specimens are installed correctly in grips or
fixtures to eliminate stresses that can cause breakage of grip jaws or fixture
components.

Incorrect installation of test specimens creates stresses in grip jaws or fixture
components that can result in breakage of these components. The high energies
involved can cause the broken parts to be projected forcefully some distance from the
test area. Install specimens in the center of the grip jaws in line with the load path.
Insert specimens into the jaws by at least the amount recommended in your grip
documentation. This amount can vary between 66% to 100% insertion depth; refer to
supplied instructions for your specific grips. Use any centering and alignment devices
provided.

Hazard - Set the appropriate limits before performing loop tuning or running
waveforms or tests. / :

Operational limits are included within your testing system to suspend motion or shut
off the system when upper and/or lower bounds of actuator or crosshead travel, or
force or strain, are reached during testing. Correct setting of operational limits by the
operator, prior to testing, will reduce the risk of damage to test article and system and
associated hazard to the operator. .,

Electrical Hazard - Disconnect the electrical power supply before removing the covers
to electrical .equipment.

Disconnect equipment from the electrical power supply before removing any electrical
safety covers or replacing fuses. Do not reconnect the power source while the covers
are removed. Refit covers as soon as possible.

Hazard - Protect electrical cables from damage and inadvertent disconnection.

The loss of controlling and feedback signals that can result from a disconnected or
damaged cable causes an open loop condition that may drive the actuator or
crosshead rapidly to its extremes of motion. Protect all electrical cables, particularly
transducer cables, from damage. Never route cables across the floor without
protection, nor suspend cables overhead under excessive strain. Use padding to avoid
chafing where cables are routed around corners or through wall openings.

@Db > B
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Rotating Machinery Hazard - Disconnect power supplies before removing the covers

to rotating machinery.

Disconnect equipment from all power supplies before removing any cover which gives
% access to rotating machinery. Do not reconnect any power supply while the covers are

removed unless you are specifically instructed to do so in the manual. If the

equipment needs to be operated to perform maintenance tasks with the covers

removed, ensure that all loose clothing, long hair, etc. is tied back. Refit covers as soon
as possible.

Explosion Hazard - Wear eye protection and use protective shields or screens
whenever any possibility exists of a hazard from the failure of a specimen, assembly or
structure under test.

Wear eye protection and use protective shields or screens whenever a risk of injury to
operators and observers exists from the failure of a test specimen, assembly or
structure, particularly where expiosive disintegration may occur. Due to the wide
range of specimen materials, assemblies or structures that may be tested, any hazard
resulting from the failure of a test specimen, assembly or structure is entirely the
responsibility of the owner and the user of the equipment.

the risk of fatigue failure.

Dynamic systems, especially where load reversals through zero are occurring, are at
risk of fatigue cracks developing if components of the load string are not correctly pre-
loaded to one another. Apply the specified torque to all load string fasteners and the
correct setting to wedge washers or spiral washers. Visually inspect highly stressed
components such as grips and threaded adapters prior to every fatigue test for signs
of wear or fatigue damage.

j Hazard - Ensure components of the load string are correctly pre-loaded to minimize
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1. HARDWARE

1.1. General Overview

- INTEGRATED LIMIT SWITCH FOR AUTOMATIC CENTERING AND SAFETY
- BERVO DRIVER
- CLOSE LOOP PID CONTROLLER

UPPER TABLE-—[

WIBRATION 1SOLATION
ETHERNET CONNECTIONS

SHAKE TABLE ATOM USER MANUAL

SERVD MOTOR

COUPLING—

LDEMOUNTABLE CARRYING HANDLE

“—INTEGRATED ACCELEROMETER QUTPUT
—POWER CONNECTION
POWER SWITCH
COMPONENTS DESCRIPTION

Main motion component of shake table is linear module. It includes linear guideway, ball
Linear Module screw, upper table and coupling.
Customer can fasten up specimen to upper table with M5 bolts.

Servo Motor and Driver
from the controller.

Servo driver transmits the motion signal to the servo motor with the command it receives

Controller directly connect to PC with ethernet. It gives signal that takes from PC software

Controller to the servo driver.
Integrated Accelerometer There is integrated accelerometer inside shake table. Customer can observe the
and Limit Switches acceleration output data during test.
®
EasyTest ShakeTable EasyTest ShakeTable testing software that controls the testing system, running tests and
Control Software analyzing test data to produce test results.

i | “TDG
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1.2. Specifications and Startup

TECHNICAL SPECIFICATIONS
Input Voltage 230V AC, 50-60 Hz
Upper Table Dimensions 250 x 250 mm
Overall Dimensions 635 x 360 x 160 mm (L x W x H)
Total Weight 18 kg
. 50 kg @ t1g
Capacity and Payload s @ <5 kg
Effective Stroke + 125 mm (250 mm)
Maximum Velocity 800 mm/s
Amplitude (mm) Frequency (Hz) )
125 0,9 i
+59,7 2
+23,9 5
Frequency Range £171 .
(< 5 kg Payload @ 4 g) 4 10 10
+7 12
+4,5 15
. +2 20
‘Resolution 16 Bit
Controller Closed Loop PID Controller
Position Feedback Quadrature Encoder 1
Acceleration Feedback Integrated Accelerometer
Encoder Resolution 626 counts/mm

NOTE: Shake table is delivered with all the connections except the ones mentioned
below are intact. When installing the first time,-take a look at the bottom side of the

table to check if there are any loose cabJ/e‘/s or connectors.

1. Connect the power cord of the table to 220 V power socket.

2. Connect the connectors between servo motor and driver, if not already connected.

3. Connect the ethernet to a desktop or PC by a standard network cable. Customer can
use either of two ethernet connectors located on behind of table. Also, customer can
use the other ethernet connector to connect a second network device to the
computer.

4. When all the connections are complete, press the power switch which is located next
to the power cord to power up the system.

5. The mini screen on the servo driver should show “rdy” that means ready.

6. Now the system is ready for enabling the torque, which will be done by PC software.
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1.3. General Dimensions
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SYMBOL VALUE UNIT
L 635 / 25 mm / in
H 160/ 6,3 mm / in
St 130/5,1 mm / in
S- 130/5,1 mm / in
A B 250/9,8 mm / in
X 45/ 1,8 mm / in
G M5 x 0,8 P 1
Mass 18 /39,7 kg /b
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input Displacement ﬂ ,&QE +

100

_.SEe 2| A E
& B - |
Lx [ Torque CFF ;i f
4§+ GotoZem Point [Ji1e=m reference point !
[ set Piston Parameters i, 3 | | \ ' ' ' E
i 16 17 Pt il
Output Displacement @ﬁ] ,Q[T ) pest e . (IS =
o8-
71 se Pt for Position Semsr ] P
Loestl . » —
.1_]—I ‘ t
083623 1/ 08:37:43
v R
¢ DAQ Channels o B+ - (A =
i 4l ; B ° |
Record Pah o8- ; T e
| CAUsers\HEDeskiap\l

: __,V; ;E ) 1 i — 8,03

Open "Record Viewer” after mation finished

2.1. Installation

Ih‘_order to run EASYTEST Shake Table software properly, “Galil Tools” software should be
installed which includes the necessary drivers. This software is used for detailed configuration
of the controller and should not be used by anyone other than experts.

2.2. |IP Settings

The controller is connected to the PC via a standard ethernet.cable and the PC’s IP address
should be configured as static IP. In order to do this;
- Goto the network connections page '
- Right click your local area connection and navigate,
- Properties -> Internet Protocol Version 4 -> Properties -> Use this IP address: section
and enter an appropriate IP address.

The controller is delivered with the default IP address 192.168.2.10-255

(which can be changed using Galil Tools).

The address you will set to your PC should have the same numbers in the first three sections
(192.168.2) and have a different number in the last section.

For example (192.168.2.5)

11
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2.3. Project Settings 2.4.1. Analog Input Settings
5 You can assign names to the analog inputs along with units and enter the calibration
Some settings specific to the project can be changed using the “project.ini” file located at the factor and activate the ones you would like to display in the first 10 Panel tab.
data folder of the software. o _ o
B3 10 Panel - X

X . |0 Panel  Analog Input Settings  Digital input Settings  Digital Cutpat Settings  Control Settings
| project.ini - Notepad
ANALOG INPUTS

File Edit Format View Help Active Source Nome Unit A B
[Project Parameters] —— -
s ecs waw M l@AN[1} | @AW [y | | [
axisSize = "1 I '
ADC_Resolution = "12 bit" { B leavz  eanm N | )
absoluteEncoder = "Yes" ) | ' R
dioType = "Sinking" 4 B [eam | [eans b} ' o
Axises.<size(s)> = "1" [ ——m [ e =
O Ly | “ @AN([4] f I @ANI[4] H v 1 1 : ]
Axises @.name = "A . - -
Axises @.UIName = "Axis-A" O [eans | ‘@ANE Vo 1 e ;’
Axises @.enablePin = "1" ' o I 4
Axises O@.positionSource = "_TPA" O @Angaj; | [@AN[S] v 1 ! 0 F o
Axises @.fLimitSource = "_LFA" O e o . : T
Axises @.rLimitSource = "_LRA" EE— =_=EEeeT— = e e
Axises @.accSource = "@AN[1]" O leans | eang Ly i ! N
The main settings that might be modified are:
Save
- absoluteEncoder: If there’s a relative encoder, write “No” instead of “Yes” : -
- dioType: If the outputs are Rising Edge type, write “Sourcing” instead of “Sinking” ' :
- enablePin: Write the number of the output that enables the servo system 2.4.2. Digital Input Settings
_You can assign names to the digital inputs of the controller and activate the ones you
NOTE: Editing this file in an incorrectly may cause some ! ~ would like to display in the |10 Panel tab.
features of the software not to function properly. -
IUPaneI — X |
I0Panel  AnalogInput Settings  Digital Input Settings  Digital Output Settings ~ Contro! Settings
2.4. 10 Panel DAGITAL TS
Active Source Kame
This panel is used to control and monitor digital and analog inputs/outputs of the controller. M e e
B [enog :  [enoa . ///
Bormd o - X I R
10 Panel  Analog Input Settings  Digital Input Settings ~ Tigital Output Settings ~ Controf Settings — = M; E&@::'—':
Analog Input Values Digital Input Values Digital Qutput Values o t@l@]_‘ ! @_'_N_[EE]M “_j:
U 26 v e @ I __eoumon ON O eno | e
e ' ! ; - O lenpn | [einor "
Lo eanm 26 v . — e BOEL . -
I T T s ON O onm | jenos i
¥ ———— N, s | N s ¥
O Temwi T 26 v S ‘ .
: all ewon @ L. eoumon ON ’
L eanw 26 V|
et : ) Save
|
|

12 13
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2.4.3. Digital Output Settings
You can assign names to the digital outputs, select the Edge Type and activate the ones s
you would like to display in the 10 Panel tab.

10 Panel

SHAKE TABLE ATOM USER MANUAL

- X
! 10 Panel  Analog Input Settings  Digitet Input Settings  Digital Output Settings  Contro} Settings
DIGITAL QUTPUTS
Active Saurce Name :
& eouten | @ouTol] Rising Edge {v )
B lzoutea {@ouToz] " Rising Edge v
@ [eounm | [eoutoy [ RisingEdge [
1 [eouTdl | @OUTI4 B | Rising Edge v
O [(eoumos . [eoumes L Rising Edge [V
O (eoumos . [eoumos) _ T [ ReingEdge -
O [eoumon | [eoumon | | ResingEdge v
O (eouws | [eoumes i | RsingEdge [vj
r Ve —ﬁl
L =l
2.4.4. Control Settings
In the Control Settings, tuning and control parameters can be displayed and modified.
B3 10 Panel - X |
|0 Panel  Analog Input Settings  Digital Input Settings  Digital Output Settings ~ Control Settings |
-PID -
Kp Ki Kd Pl
New 6 | :Wo‘““ D64 [ 0 1 [ReotFrom Comwlie
o T T sendsoConoller |
Grent | 6 o 0 g0 64 ] 0 SevetoConoler
| | AR 1
Steady State Errors | ] mm Position Error: 0.046 Emrn
| - QUTPUT LIMITS -
I Stationary Outpat Limith): | 0.5 " Sendto Controller
R w—
Qutput: = (L.035 _EV
Aurtomatic Output Limiting: D OFF
T Save T
“Send to Controller” button sends the values to the controller without saving them
permanently, whereas “Save to Controller” saves the PID values to the controller
permanently.
14
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After tuning the system, Position Error can be observed during the stationary conditions and
entered into the Steady State Error box. This way, the system will use this value as an offset,
which can result in better stability when the servo system is enabled.

Stationary Output Limit can be set to a small enough value {by observing the output value of
the system during stationary condition) which will help prevent jerks and oscillations while
the system is not moving. (Note that the maximum output of the system is 9.99 V and
typically, the Output Limit can be set between 0.2 to 0.5 V)

“Automatic Output Limiting” is another safety function, which calculates the required output
of any given motion (Point, sine or profile) based on its maximum speed and sets an
automatic output limit for the system. This feature should be enabled to prevent undesire
oscillations and resonances during the motion. ]
o o
A For information on how to tune a system, please refer to the tuning manual for the
controller or the documents provided by the manufacturer.

the necessary precautions at the test site and follow a well determined procedure for

i Undesired and excessive movements can occur during the tuning. Make sure you take
modifying the parameters.

2.5; Menu Bar
B Easytest Shake Table

. This The menu bar has 4 following sections respectively:
Settings

DAQ

Easy Mode

Profile Mode “

15
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2.6. Setup Tab

Table Position: Displays the absolute position of the table

4

100 ' 100 after the “learn reference point” function is applied.
= SETVE
@fﬁj"_’i_’ | 1ore Enable: Enables/Disables the torque to the motor. Enabling
= Getwzeropan | the torque is mandatory for the system to move. Click the
_ setpiston parameters switch button to enable it when you are ready to start the
Piston Stroke(mm) : i —20—0_ [:j Operat|on
EncoderCounts(Countfmmj : L 410 13
Maximum Speed(mm/s}: 800 i . . )
2ero CountiCouny N Go to Zero Point: This button takes the system to the middle

position (absolute zero)

[ use Fitter for Position Sensor

Set Piston Parameters: Allows changing the actuator
: parameters.

Piston Stroke: The total displacement capacity of the table. It

[CGsemmrmeroesnen crwaiezoe g IS recommended not to use to full mechanical stroke to leave
A Openiecord Viewer afsesimationificietit tolerances at both sides. The software will assign the stroke

lZG.EI.ZS,TR j reni it 2+ ~ e . . . . .

IzmwL;;;;j;”:{;;’;;g”” evenly to positive and negative sides, where the midpoint will
234 cin, i H 1% ”

) A il o . bedetermined by “Zero Count” parameter.

Encoder Counts This value is used to convert the rotation amount of the motor to linear
displacement. The unit is counts/mm. Value for Standard Shake Table Atom is “626".

Maximum Speed will be used by the software to warn the user if the given input has a greater
speed value than the maximum speed. It is also used for “automatic output limiting” function,
which is explained later in the manual.

Zero Count is the count value from the position sensor corresponding the midpoint of the
mechanical stroke. The position value is calculated as

Position (mm) = (rawValue — Zero Count) / EncoderCounts, where rawValue is the
uncalibrated count value read from the position transducer.

Use filter for position sensor Turns on/off digital filter applied to table position data. Filter
parameters can be set up to eliminate high frequencies which are out of the interested range
for the specified motion.

Use BL Correction Turns on/off baseline correction for table displacement.

Record Path The path on the computer where the record files will be saved.

Open “Record Viewer” after motion finished When selected, the View Panel will be opened
automatically once the last motion is finished.

NOTE: Make sure the Piston Parameters are
entered correctly before activating the torque.

16
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2.7. Main Panel

There are 3 graphs on the main panel, These means;

1- Input Acceleration or Displacement Graph (Changeable)
Displays the “Acceleration — Time” or “Displacement — Time” history of the input
motion. Customer can right click on this graph to select the data type to view.

Input Acceleration _@J L@JF cal | mmjsanz : [ 3806129 206 141

?f“ f{\/\ﬂﬂr\:ﬂiiu:

e \ A | _ Acceleration |
3-1"\/\/\/ ﬁl\I / / ‘ \/ i. \f ﬁ' f ll = |I 1 AutoScale X - Displacement
VY -"J'ﬁ“ =

2- Output Displacement Graph

Displays the “Real displacement of the table — Time” graph. The display starts
automatically once a motion is started.

Qutput Displacement ﬂ! QHT POS1 Tmm . Tiooss | aoo8s’

-;—f\/x/ VALY \ \J \/,\h / N[\ l‘w" j‘ 5‘1 j [\,J \.’!\‘,/“\_‘_:

15—,

B3 I
14:52:28 14:52:50

3- DAQ Channels Graph
Displays the data from sensors connected to Data Acquisition System (TESTBOX 2010)

DAQ Channels 5] B 3

o osarce W oo e,
Zas

< 6
EX 318

Customer can right click this graph or the fé)llowing settings:
- Select Channels: Customer can select 2 channels to view on graph during the motion.
- Clear Chart: Clears the current data on the graph.
- Viewon G’raph: Starts or stops the data display manually.
- Full View: Opens a separate window for this graph with its current content.
- View All Data: Opens a separate window where you can display data from all the
channels of Data Acquisition System.

automatically when a motion is initiated and stops when it is finished. You can right

f NOTE: The data display on “Output Displacement” and “DAQ Channels” graph starts
click and click “View on Graph” to start and stop the display manually.
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2.8. DAQTab

DAQ EASYTEST Shake Table can read data
- from TESTBOX 2010 Data Acquisition
) e
O — ENune...__ ] _@ You sh'ould select the chgnnels which
=== are going to be used during the test by
[] ChannelName Calibration (C}  Filter (F) checking the boxes on the left side. The
O WD;:-Q]-?E?] Select E§ © Select E]j data record will be made only from
___D#;Q]-Chzmj‘ [ acc [::E Filter! Et selected channels.

Calibrations and filters can be defined

'EI,

L | DAOT-GHS. || Seect | Select el and applied to one or more channels,
[1] DAQI-Chd | Select [v)| _ Select ~! using the drop-down menus.
[1 DAQI-Chs | Select v| Select v, ?\:Aalib Button: Opens the Calibration
TR =T n enu
L] Tg&fﬁ-thﬁ || e :‘ jﬁi::—':; Filter Button: Opens the Filter Menu
[0 _DAQI-Ch7 | Select |v| | Select |v] Table Accelerometer: Select the channel
[]| DAQI-Ch8 | Select |v| Select E: to which the accelerometer on the
- | - Shake Table is connected.
- R £ bl X - In calibration menu;
: e ) I‘_?IA Right click and select “New” for creating
A . anew calibration.
“Nome: | [aw , . — You can choose from the list by left
I S— el clicking and edit the parameters.
_pr;nms B Type: ’ After entering the parameters, click
Sensitwity: T‘z—__? orger: “Save”.
DC Ofiset : 00142061 ch Value Lower Fe:
acTmeonv. [0 [paake vl _— - In Filter menu;
Right click and select “New” for creating
new filter. Select a filter from the table to
) e o change its settings. Click “Save” to apply
Save ancel save | Cancel

new settings or to save the new filter.

2.9. Easy Mode Tab
EASY MQDE This menu allows applying some simple

moves to the shake table.

Type ' Point E“

Move [mm) 1 = Point to point or Sinusoidal moves are
B ‘ : possible. Click “Start” button after entering
the desired parameters.

Y
E3

Speed (mm/s) 1

18

“>TDG

SERVO SOLUTIONS SHAKE TABLE ATOM USER MANUAL

2.10. Profile Tab

More complicated motion types which are previously configured can be applied using this menu.
PROFEILE MODE M butjcon : Opens the “Profile” panel where you can create

' o new profiles or select a previously configured one.
Sample Rate: Is the Samples per Second (sample rate, record
_1 (S rate, record frequency) value of the recorded profile.

Scale Factor {5} : i Scale Factor: Allows quick scaling of the data, before starting

the motion. The unit is in percents.

“Start Point” button allows you to move the table to the best position for the selected motion. Then
click the “Start” button to apply the selected profile.

Losna Prizta W

sampie Rata () 100 1

2.10.1. Profile Menu
(BB

o e . T

N,

pattern

cat
kabe
eiCentro

Scale Facor (%1, 50 4

Loma.tdms

Kame : i ioma

ey ' | . 0303367 =~ b = R
=] ks pER 1% 5E - 145 o 25 5 5 T 125

T 1 OB+ B acvpiosted
T @ AccProfile

Data Type : . ' Acceteration [7]
unft: L 'gﬁ'['_v_'_.

Sample Rate(H2) :

Ti o ﬂ] /_@,IT [/} Uplosdes
Prafile.

D.0138786 -
€543 —’

2812~ —

Coefficient

DataStart ndex : oou-fl= -
201-f- -
FILTER OPERATION 0009

g &o0R~|

[ Juse Fitter [ Use BL Correction | B | AT AT il 5 ooy : L

wawazedng

g
& o.008-
3005~

Topology :
Type::
Order =

Low Fr:

HighFe: 001~

OS] P Sl S I b= H

1.8815557 - \-1.23111621
¥

Bob s b ows dods gt mia P e
e

NOTE: To apply a previously configured profile without changing any parameters, just click on

it in the top-left list and then close the Profile Menu.

Signal G tion M éesmk

IgNa eneration enu

& G

File Import Menu -
pattern
[ cal

kobe
elCentro

Using the File upload menu, you can load a tab-delimited file as a profile.
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3

—= Name: Enter a name for the profile to be loaded
=Sc) P

;-
I File Header Parameters

Nafiie - Xobe Data Type: Choose acceleration or displacement, with respect
Data Type - [ Acceleration =] to the content of the file.
Unit : g ET
Sampie Rate(Hz) - 00 | Unit: Select the unit for the data in the file.
Coefficient : l 1
bataRow Index: | 3 Sample Rate: Enter the sample rate ie the samples per
R 3 second rate in which the file was recorded.
L oK | Coefficient: You can use this field to convert the data into
another unit or to scale the data.

rcER— Data Row Index: Enter the number of the row where the first
Fo5yE zen  Arama . . .
Kodlama Dil Ayarlar Makrs value of the relevant data column lies. (This parameter is used

Eklentiler Pencere ? e X . . .
ST S T to skip the header parts in the file)

Kobe, Japan Eartl- Data Column Index: Enter the column number of the relevant
Acceleration [g] - data. (This parameter is used to choose within the multiple
columns of a file such as an additional time-stamp column or
X-Y-Z axis recordings of an accelerometer.)

The software can automatically detect files downloaded from Berkeley university’s Peer database. For
that, file extention should be “.AT2”. Below menu will be displayed after uploading this type of files:

B2 AT2File

0.2~

0.15-

Amplitude

\ | 4 W‘I\WWWWMMWN“WW

-O‘Z_I 1 3 1 1 1 1 1] I 1 1 1 t 1 ] i 1 t 1 1 1 3 I ] 1 1 1
0 25 5 75 10 125 15 175 20 225 25 275 30 325 35 375 40 425 45 475 50 525 53 575 B0 625 65
Time(Sec)
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After the file is uploaded successfully, Profile Menu will display the below graphs:

Profile Meny x

Tmeveodty p) @[ (B veewsss v [T 55 G
- 6 protie | o [ 0355 T oass |

| l/\" '# I DG Time-Acceleration | S+ [ Unlomted A
e e & Profie t I
52553 |

c.298

n ]

Name ~

patiern
toma
cal
xobe

.ScamFactur[%J: 50 3 g

Fite : Eicentro.tdms N
Name : eltentio
Data Type : Acceleration _331“2:(__.

| | |
5 10 s

Unit:g
:PARIAh;HERS;m Time-Displacement f”_‘ L@JT B vplosdes R+ B Rerrs
Sample Rate : 50.4 ¥

[ eriaams i i [ Profile B4 Acc-Uploaded
Stert Index: 1 ol i i
Fifter : ACTIVE :

BL Correction : PASSIVE PYTINS i WA = 3

—~FILTER-—
Tapotogy . Butterworth 3
Fitter Type : Bandpass j 64
Order: 3 ‘

Lower Fc:0.100 s
Upper ¢ : 12.000 i

Acceteration

T
v B TR R TR AR et Y oy T s S Ny o < St ST |
%~ 1 | @ 6d § 1% 2 i5 2 35 4 45 5 S5 £ €5 T N5 f 85 9 85 1¢
v & ' i 15 = 2133 Periad [Sec]

Time-Acceleration

Uploaded: Original acceleration-time history loaded from the file

Profile: Acceleration-time history after the selected modifications are applied (Filter, Base-line
Correction, etc.)

Time-Displacement

Uploaded: Original displacement-time history loaded from the file

Profile: Displacement-time history after the selected modifications are applied (Filter, Base-line
Correction, etc.)

Time-Velocity

Uploaded: Original velocity-time history loaded from the file

Profile: Velocity-time history after the selected modifications are applied (Filter, Base-line Correction)
FFT-RS Y,

Uploaded: Original FFT and RS (Response Spectrumyshistory loaded from the file

Profile: FFT and SRS history after the selected modifications are applied (Filter, Base-line Correction)

‘Using the Response Spectrum Upload button on the top left, users can install target response spectra:

&3 Response Spectrum Importer X
RS Fle: | C:\Users\Himmet\Deskiop\Hidrolik_STiDateiexample_specira.cav =2
Response Spectrum e - =] RS_Example ¢ B3 '
0.5 ————————

! Redrawﬁsl:iieJ o - @ADL i £ 34

0.45-] e 2 0.02,0.2145

The uploaded data : 0 163,0.22 35

must be formatted N 0.04,0.2355

like in the near. S 0.05,0.2493

It can be Imporied csv & 0.075,0.2549
format. T0.1,0.3377
0.15,0. 428'4
Response Spectrum List:
Exampiel ~
0~ 1 1 | 1 t t | ' 1 I
2 1 2 3 4 5 5 7 2 9 10
Periodisec)
Name: Examplel ! ‘Thddtolist | Delete from List
A : : v
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"

The spectrum file should be formatted as a csv (comma separated values) file and contain the period
information at the first column and spectral acceleration (g) in the second.

It is possible to upload several files and add them to the list. The RS Graphs will allow to choose WhICh
Target Spectrum will be displayed.

After loading a file, user should provide a Name and save this profile so that same motion can be
reached easily afterwards. By clicking the unlock button, user can modify the parameters below:

Scale Factor (%): Scale factor of the profile motion to be applied.

seale Factor (%): 100 q’ (Use %100 to apply original data)

Kabeitdizis Name: Name of the profile assigned by the user.
Name : M:; Data Type: Data type of the profile (Displacement or
Data Type . Acceleration EJ; Acceleration)

Unit: . g [2
Sample Rate(fi) 1 | Unit: Unit of the profile data.

Coefficient 1
1

Data Start Index :

Sample Rate: Sampling per second of the profile data.

R Coefficient: Shows whether a coefficient for unit conversion is

[TJuse Filter [[Juse BL Correction used.

Topotogy :tutte;rm_rth_E

Type - " lowpass |-|  DataStart Index: This parameter can be used to discard a certain

order - 12 number of data points from the beginning of the data set.

Low Fe: N

High Fe " mem | UseFilter: Enabled/disables the digital filtering to the input data.
i57_| Use BL Correction: Enabled/disables the base line correction to
| ave

the input data.

Using the Signal Generation Menu t below types of motion types can be generated.

- Sine - Frequency Sweep
- Triangle - Shock

- Square - White Noise

- Sawtooth - Sine Beat

- Chirp - Amplitude Sweep

{ +) Adds the selected signal

. —— type with the entered

[ B e parameters to the Signal List.
s (-) Removes the selected

entry from the Signal List.

( E) Updates the selected

signal using the current

parameters.

Name: The Name of the profile

to be saved.

Type: Type of the motion

profile to be saved.

Unit: Unit of the data in the

generated profile.

Sauare T+
Sswtooth
Ampiitude Sweep
Frequency Sweep E:
Chirp

Sine Beat

White Noise vl

R

The graph on the right-top shows the signal to be added to the main profile.
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2.11. Record Viewer Panel
Data recording starts automatically when a motion is started. (Except the “Point to Point” motion in
“Easy Mode”) The record files are generated in the folder selected by the user in the “Setup” tab.
The record format is “tdms” which can be converted and opened by MS Excel after “TDM Excel Add-
In” is installed. If “Open record viewer after motion finished” is selected, the panel will appear
automatically after the motion is complete. Also, click the “Record Viewer” to open the panel
manually.

C:A\Users\HGAD: ShakeTable\l 20170616, e .
ey \Users\i p\fog: G ¥ 2 . DataType: ’D_l_spla:emen( [=]  sampie Rate(ry;: 100
Time - Accelerstion @} 8+ o} [Mpcceleration mmfsnz [ 39065 F 390854 ime- paq Channeis o e+ | ]
7} [Ojpcceleration | mmjsatl . -117€.439 f, 107634 |

1074.14- 3 . . . 150

TR O 1

800- - : . ] j

800~ ————f—|—F 51—

400 - —— | f-— L — W -

200-—— — f- |

1500~ L fmrmmmeeme

17644,

Time - Displacement ﬂ]__[[_ 7} boispla:
7] [oloisp:

30082 o g g

Acceteration

; I I
Time-Acceleration: Acceleration-time graph of the input and the measured values.
[I] Accelaration: Input Acceleration
[O] Acceleration: Output (Measured) Acceleration, calculated by differentiating the measured table-
displacement.
If there’d a DAQ device with an accelerometer connected and selected as the “Table Accelerometer” it
will also appear on this graph. ‘
Time-Displacement: Displacement-time graph of the input and the measured values.
[l] Displacement: Input Displacement

"~ [0] Displacement: Output (Measured) Displacement

fime- DA Channels ] 2% B mcaong 5 oo ;s Time-Daq Channels: The channels which are
s s Selected asactive can be displayed in this graph.
. : - Right-click the graph to add data from DAQ
e  PlotNome [ S Channels to the Left or Right Y-axis.
W_,_,ﬁ%_ [A 24.0201-Ch2(0) [T N S
= W""ﬁ FFT-SRS: Displays the FFT and SRS graph for the
e - .. .. inputvsoutput data of acceleration and
<06 ' o displacement.
o, ko= Youcanright click any graph openitin a

seperate window for more detailed examination.

NOTE: There may be small phase differences while displaying the input and output graphs.
After clicking a graph, use the mouse scroll while holding down the Ctrl key to match the

graphs in time. Pressing Ctrl + Shift together will allow more precise adjustment.
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