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Thank you for choosing instruments manufactured by LLC “ETMS”!

Vibration control system ZET 02X is developed and manufactured by LLC “Electronic tech-
nologies and metrological systems”, located in Zelenograd, Moscow.

Vibration control system ZET 02X is intended for the control of various types of electrody-
namic shakers.

The present Operator’s manual contains information concerning operation of the vibration con-
trol system ZET 02X. Due to the constant updating of the software, this user manual may slightly
differ from the software version, that you are currently using. LLC “ETMS” reserves the right to
introduce changes in the present Operator’s manual, as well as to withdraw it at any time without
preliminary notification.

The present Operator’s manual contains links to the following documents:

IEC 60068-2-6 «Environmental testing - Part 2-6: Tests - Test Fc: Vibration (sinusoidal)».

IEC 60068-2-64 «Environmental testing - Part 2-64: Tests - Test Fh: Vibration, broadband ran-
dom and guidance».

IEC 60068-2-27 «Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock».

MIL-STD-810H «Environmental engineering considerations and laboratory tests».

It should be noted, that vibration testing performance requires certain experience in the course
of its preparation and implementation. This issue should be considered both by the Customer and the
Manufacturer.

Additional information concerning scope and use of the instruments manufactured by LLC
“ETMS” in terms of vibration testing performance is available on our web-site in the section “Shaker
control systems”.

Warranty agreement

LLC “ETMS” guarantees absence of the defects in the hardware part of the system for the
period of ten (10) years from the date of system purchase upon condition of annual periodical verifi-
cation of the instruments in the manufacturing facility of LLC “ETMS”.

LLC “ETMS” does not guarantee error-free operation of the shaker control system and is not
responsible for the damage attributed to non-observation of the instructions specified in the present

Operator’s manual (including wrong commutation of the equipment).


http://www.gostinfo.ru/catalog/Details/?id=4177225
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Introduction

Vibration control system ZET 02X (hereinafter referred to as VCS ZET 02X) is a hardware
and software system used for generation of the signals applied to the input of the shaker amplifier in
compliance with the set test profile. The system is also used for recording of the response from the
transducers installed at the moving part of the system and at the specimen to be tested.

Depending on the configuration of VCS ZET 02X (see Table B.1), the controller can be used
for operation of one or up to four shakers.

The scope of VCS ZET 02X includes:

e Multi-channel data acquisition system ZET 024, or ZET 028 (hereinafter referred to as VCS

controller), depending on the configuration, the number of controllers varies from one up to four (see
Table B.1);
e Software (software programs) ZETLAB VIBRO (to be installed on the PC with Windows

0s);
e Primary transducers (accelerometers BC 110, BC 111, etc.).
Table B.0.1
, I Number of VCS controllers " Number of control channels
Number of VCS measure- .
, (signal generator channels)
ment channels ZET 024 ZET 028
4 1 - 1
8 - 1 1
16 - 2 2
24 - 3 3
32 4 4
The maximal number of measurement channels can be increased up to 160,
in the case if VCS is additionally equipped with FFT Spectrum analyzers of ZET 034, ZET 038 series.

ZETLAB VIBRO software is a task-specific software complex by ZETLAB. The list of pro-
grams included into the scope of ZETLAB VIBRO software is specified in Table B.2.
Note! The Manufacturer reserves the right to introduce changes and improvements, which do

not deteriorate performance of VCS ZET 02X, without specifying them in the present Opera-

tor’s manual. In the case of problems relating to the operation of VCS ZET 02X, please,
contact us.

LLC “ETMS” address: Russia, 124460, Moscow, Zelenograd,
street Konstruktora Lukina, house 14, building 12, room 423 Telephone/fax: (495) 739-39-19.
Web-site: www.zetlab.com Technical support: info@zetlab.ru



http://www.zetlab.com/
mailto:info@zetlab.ru
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Table B.0.2

Composition of ZETLAB Software program sets

Name of the program

AN
<
AN
AN
AN
AN
AN

Narrow-band spectrum v
Octave range spectrum
Cross narrow-band spectrum

Cross-spectrum octave
Cross-correlation analysis
Non-linear distortion analysis

AN

Synchronous accumulation
Modal analysis

Histogram
Super-resolution spectrum
STA\LTA detector
Wavelet analysis

NEANENANANAYAY

Signal analysis

AC voltmeter

DC voltmeter

Selective voltmeter

Frequency meter

L IDNI IRNI IR NI RN

Phase meter

ANI AN RN N N BN
ANI AN RN N N BN
ANI AN RN IR N RN RN RN IR NI RN IR

Power meter

Tachometer

Torsiograph

NNENENEV AV ENEN RN RN EN N EN AN AN EN BN EN RN AN AN
NANENENENENENENENEN AN EN AN AN EN AN ANV EN AN AN
NN AR A A A A A A A AN A AN AV AV AV AN AR

SN S

Encoder

Measurement

TR thermometer

TC thermometer
Strain-gauge meter
Vibration meter v v v v v

Data recording from third-party in-
struments (Agilent, etc.)

Multi-channel oscilloscope
XYZ-oscilloscope
XYZ-plotter

Results viewing

Signals gallery

Signals generator

ANIIEN AN NI AN RN IR NE BN RN IR NI IR NI NI IR NS R NE IR NS IR N AN AN AN

option | option | option | option | option | option

AN
<
AN
AN
AN
<

Display
SIS

NN AN AN AN AN

v

option
option

ANIIRNI AN RN RN RN
AN
ANIIRNI N IR N RN AN
ANIIRNI N IR N RN AN
ANIIENI N RN RN RN

Synchronous generator

Shaker parameters editor
Feedback generator (Classical
shock)

Feedback generator (Vibration v
shock)

Feedback generator (Sinusoidal vi- v v
bration)
Feedback generator (Random vibra- v v
tion)

SN EN BN AN RN AN RN RN

AN

Generators
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Table 2 (continued)

Signals recording v v v v v option | option
Signals archive converter v v v v v option | option
2’| Signal trends viewing v v v v v v v v
§ Signal trends scanner v v v v v v v v
é Event trends viewing v v 4 4 4 v v v
Signals reproduction v v v v v option | option
Multi-channel recorder v v v v v option | option
AFR measurement log. (AC) v 4 v
T s, e (i slcton o 2K «
AFR - log. scale (DC) v v v
AFR - log. scale (AC/DC) 4 v v
> AFR - lin. scale (AC) v v v
2 [ AFR -lin. scale (DC) v v v
2 | AFR - log. scale (Selective) v v v
= Log. Ph.-freg. response v v v
Lin. Ph.-freq. response v v v
Log. Non-linear distortion factor v v v
Frequency response measurement in v v v
fixed frequency range (AC)
Metrological self-check ZET7xxx v v v
ZETView option v option | option v option | option
ZETView (exe) v 4 option | option v option | option
Controller v v v v v option
S Arithmometer v v 4 4 4 v v v
T | Adaptive filter 50 Hz v v v v v v option v
§ Signals filtration v v v v v v option v
2 Synchronization of instruments & * & * v v
Formula v v v v v option
Switching unit control v & * * * v v *
Electrical circuits parameters control
Enable signals transmitter v v v option 4 v option v
é Connect to signals transmitter 4 v v v v v v v
; Connection of devices by Ethernet v v 4 v v v €
Connection of devices by Bluetooth 4 * * & & B~ v *
ZETServer time v v v v v v v v
g Device manager v v v v v v v v
& | Channels listening v 7 v v v v 7 v
ZETLab error log v v 4 4 4 v 4 v
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1 Common information concerning VCS ZET 02X
Before you start using VCS ZET 02X, it is necessary to:
e Study operational documentation to the VCS controller;
e Study operational documentation to the shaker, which is going to be controlled with VCS
ZET 02X;
e Study operating principles of ZETLAB VIBRO software programs, and install ZETLAB
software to the PC (section 2.1).
In order to start vibration testing, it is necessary to arrange the instruments in compliance with
the applied scheme (Fig. 1.1):
e Connect the VCS controller(s) to the PC via Ethernet (see section 4);
¢ Install the mounting fixture to the shaker and attach the specimen to be tested to it;
e Install the primary transducers (accelerometers) on the specimen in the areas, where it is
necessary to control the vibration level in compliance with the requirements specified in
«GOST IS0 5348-2002. Vibration and shock. Mechanical mounting of accelerometersy;
e Connect the primary transducers (accelerometers) to the inputs of the VCS controller, and
connect the output of the VCS controller to the input of shaker amplifier;
o Configure parameters of ZETLAB VIBRO software (see section 5) in order to secure the
vibration testing performance in compliance with the applicable requirements.

¢ Implement the test sequence and specify the relevant results in the test protocol.

Ethernet Accelerometer ®
1]}

VG
°

INPUT OUTPUT

PC with ZETLAB software Shaker with specimen

VCS controller

-- -

S —— 1

— Ground

Fig. 1.1 Structural scheme of VCS ZET 02X

Since this scheme implies the use of shaker amplifier, it is necessary to provide grounding for
all the components present in the scheme. The shaker and the amplifier are to be grounded in com-
pliance with the relevant operational documentation. The grounding terminal of the VCS controller

is located at the rear panel. All grounding wires are to be connected at a single physical point (as a
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common point you can use the grounding terminal of the amplifier), which is to be connected to the
grounding bus.

Grounding of the system components is necessary for securing protection of VCS controller
from the cross-talk relating to the amplifier or the shaker. Besides, in many cases, proper grounding
allows to reduce the interference from the power supply network (the harmonic signal at the frequency
of 50 Hz).

Note: In order to reduce electrical cross-talk, it is recommended to provide reliable electrical
m_!_m insulation between the primary transducers (accelerometers) and the table (head) of the
shaker.

For the purpose of emergency shut-down of vibration testing process, there is used “Stop” key
located at the front panel of VCS controller. Upon activation of the “Stop” key, the system discon-
nects the output circuit of the VCS controller, and the shaker is switched off. In the case if VCS
programs were not stopped automatically, it is necessary to close them in manual mode.

The rules of connecting the sensors (primary transducers) to the VCS controller are described

in user manuals for transducers and relevant equipment.
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1.1 General arrangement of VCS
Fig. 1.2 displays front panels of VCS controllers ZET 024 and ZET 028, and Table 1.1 describes

functions of panel elements.

Q Q@ @ @ 'V PEOM::

OYOYOYOTOYOYOYO g OYOY

Fig. 1.2 Front panels of VCS controllers ZET 024 and ZET 028

Table 1.1 Functions of front panel control elements
Labelling Function

Inputs of measurement channels with integrated indicators.
Green LED — operation mode “Input by voltage” is enabled.
(1...8) Blue LED — operation mode “ICP input” is enabled.

Generator outputs with integrated operation indicators.
Green LED — the generator is controlled from PC.
Blue LED - standalone operation mode.

Emergency shutdown of the vibration testing.

Indicator of operational status of the controller (on/off).

As the controller is on, the indicator flashes with green.

Indicator of controller’s operation mode.

When the controller is connected to the PC (stationary mode), the indica-
tor flashes with green.

If the controller is used for signals recording to SD-card without connec-
tion to PC (standalone mode), the indicator flashes with blue.

Controller synchronization indicator.

In the synchronization mode, the “Master” indicator flashes with green.
In the synchronization mode, the “Slave” indicator flashes with blue.
Error indicator.

Indicator flashes with red if an error is detected, or input voltage level at
the measurement channel is exceeded.

—~~
. r
N
N

B

! Two generator outputs (mutually inverted).
1-3
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Fig. 1.3 displays the rear panel of VCS controllers ZET 024 and ZET 028, and Table 1.2 de-

scribes functions of the panel control elements.

Digital /O

Fig. 1.3 Rear panel of VCS controllers ZET 024 and ZET 028

Table 1.2 Functions of rear panel control elements

Labelling Function
Digital input/output. Process connector.
SD slot for recording signals and files with «*.log» extension in
standalone mode. The system supports SD-cards of SD/SDHC format
with volume up to 32 Gb.
Port for connecting controller to the PC via Ethernet 10/100 interface.
EE «Reset» key of the Ethernet port address to the default parameters.
Port for connecting 12 V power supply module.
Key “Switching the controller on/off”.
Grounding terminal of the controller.
E Grounding terminal of the controller generator.

1-4
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1.2 Operational conditions of VCS
VCS controller can be placed on a table, or in the standard 19” frame with 19 support bracket
(option).
Operational conditions:
e Ambient temperature: 5 - 40°C;
e Relative air humidity: up to 90 % at 25 °C;
e Atmospheric pressure (630— 800) mm Hg;
e Power supply network frequency (50 £ 0,5) Hz;
e AC power supply network voltage (220 + 22) V.

1.3 Information concerning ZETLAB VIBRO software

ZETLAB VIBRO software contains a list of programs from ZETLAB software, covered by
general license. The license for operation of ZETLAB VIBRO software is located in the firmware of
VCS controller. Thus, as the controller is connected to the PC, all functions of ZETLAB VIBRO
software become available to the user.

Description of ZETLAB software installation process, and the rules of using ZETLAB control

panel are available in section 1 of the present manual.
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1.4 PC requirements
For operation of ZETLAB VIBRO software, we recommend you to use the following minimal
requirements to the PC configuration?:
e Two-core processor with processor speed more than 1,6 GHz;
e RAM — more than 4 Gb;
e Hard disk free space — more than 20 Gb;
¢ Video card with 3D-graphical acceleration, support of OpenGL, DirectX, memory — over
128 Mb;
e Minimal display resolution: 1600x900;
e Network interface 10/100 Mbps (RJ-45 port);
e USB 2.0 interface for installation of the programs;
e Mouse or any other pointing device (touch screen, track ball), TouchPad, graphic pad);

e Standard keyboard or any other input device (sensor screen, graphic pad).

ZETLAB VIBRO Software programs are intended for use on PC-s of IBM PC Intel® /Pen-
tium®/Celeron®/ or other compatible configurations with localized or russified OS versions:

e Microsoft® Windows® 7 32 bit with SP1 update package;

e Microsoft® Windows® 7 64 bit with SP1 update package;

e Microsoft® Windows® 8 32 bit;

e Microsoft® Windows® 8 64 bit;

e Microsoft® Windows® 8.1 32 bit;

e Microsoft® Windows® 8.1 64 bit;

e Microsoft® Windows® 10 32 bit;

e Microsoft® Windows® 10 64 bit.

2 These minimal PC requirements are recommended for operation with maximum 2 controller channels. For operation
with a greater number of channels it is necessary to use PC with a higher capacity.
1-6
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2 ZETLAB VIBRO: setting-up procedures

2.1 Installing ZETLAB software to PC

In order to install ZETLAB software, it is necessary to run installation file
ZETLAB.msi (supplied on USB flash-drive) and follow further instructions to install
ZETLAB Software to the directory C:\ZETLab.

2.2 Starting ZETLAB control panel
In order to start ZEETLAB panel, it is necessary to activate ZETLAB icon (Fig. 2.1), located at

ZETLab
Fig. 2.1 ZETLab icon image

the desktop.

At the top section of the screen there will appear ZETLAB panel (Fig. 2.2).

ER - soirirs | [l oo [l o o e [ S - T— - 0o =
Fig. 2.2 ZETLAB control panel

ZETLAB control panel allows to find the required programs by selecting a particular menu

section of ZETLAB control panel and finding the required program in the drop-down list.

Images near the names of the programs allow to simplify the search of the required program.

2.3 Help information
During operation of ZETLAB software programs the user can get access to the help infor-

mation, which has a tree-coded structure (Figure 2.3).
To get access to the help data for the program, which is currently used, click <F1> in the

window of this program.

& @
2 b

Fhe Hamurasuns: 2o toscs sbove s eveie e o

(o

This document is an operator mannal for work with ZETLab software. It contains necessary information on the software and its operation A

procedures.
A single instruction mamnal may be issued for batches of analyzers up to 10 pes.

Introduction

ZETLab software s for cquipment operation and has the following featres:
+ narrow-band (of even frequency) spectrum analysis
¥ construction of spectrograms and transit characteristcs for the frequency componeats

+ graphical display of proce:
+ spectrum analyzer operati
¥ graphical data copying

¥ storing obtained data in digital form on magnetic media and CDs

Note. The manufacturer reserves the right to make minor changes and mprovements to the software, which do sot impair the technical
specifications, without reflecting such changes and improvements in this operator manual G

Fig. 2.3 Help information window
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2.4 User directories configuration IL’ I

ZETLAB software needs several directories on the PC for proper operation. Some directories
are created by the software and cannot be changed, while the other can be configured by the user.

The directories containing signals, compressed signals, processing results and configuration
files can be configured by the user.

To assign user directories, it is necessary to create them (in the case, if they do not exist), and
then configure user path configuration for them.
To configure user path configuration, go to “ZETLAB control panel” (Fig. 2.2), click ZETLAB

icon, and enable the panel “User path configuration” in the window “Main menu of the control panel”
(Fig. 2.4).

ZETLab project manager Recently opened projects
Open project ...
H Save project as ...
Additionally

IC 1 Users’ path configuration

Visit the program site

About the program ZETLAB ...
-

[] Automatic window alignment feature
[ show errors

[JLaunch SilentConverter

[ Group mode programs of the screen 1

Shutdown Update
E []check for update beta
@ Clear configuration ZET 7o 6‘
&4 Check for update
f." Clear configuration X
Intelligent sensors ZET 7xxx
[save configuration
o Close all programs
[ pisplay diagnostics
[T -
?'Tl EnirzTaLEn - Service work with ZET 7o
Language selection
== English (USA) ~

Fig. 2.4 Main menu of ZETLAB control panel

In the window “Adjusting configuration access” (Fig. 2.5), activate the panel <;|» for each
user directory, which corresponds to the data type to be stored in them (signals, compressed signals,

processing results, configuration files). In the window “Choose directory” set the required configu-
ration path, and click “Select folder”.
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B Adjusting configuration access X

Configuration paths Choose the path

Directory ZETView CAZETLab\SCADA\

n Signals C:\Users\Public\Documents\ZET Lab\User\signalsy
Compressed signals ‘ C:\Users\Public\Decuments\ZETLab\User\compressed
Processing results C:\Users\Public\Documents\ZET Lab\User\result\
ETI Configuration Files ‘ CAZETLabh\configh
Amendments of the users ‘ C:\ProgramData\ZETLab\correcty
Help files ‘ CAZETLab\hlpy
Root directory ZETLab ‘ CAZETLab\
|
|

Help ZetView CAZETLab\SCADA\HELPY

forty

Fig. 2.5 Window «Adjusting configuration accessy

2.5 Indicator “Status of the connected devices” & |
-

Indicator of the connected devices status is located in the right section of ZETLAB panel.
Depending on the results of constant diagnostics of the connected devices manufactured by

LLC “ETMS?”, the indicator may have one of the three indication conditions:

e L2 Normal mode;

[(

o |C Warning;
. @ Error.

The Normal mode condition of the indicator is used in the case if the software does not detect
any errors in operation of the hardware and parameters configuration of the software.

In the case, if the software detects minor errors in operation of one or several devices, or pa-
rameters configuration error, the system activates “Warning” indicator (or “Error” indicator in the
case if a critical error is detected).

In order to obtain information concerning the reasons of the detected errors, activate the panel
with the symbol of the connected devices parameters indicator. You will see a window containing

description of the detected error type (Fig. 2.6).

Note! Before you continue using ZETLAB software, you should take measures aimed at elim-
ination of the detected error’s reason.
To obtain additional information, right-click the menu panel (Fig. 2.7) and click the line «Help».
In the help information window, (Fig. 2.8), you will see information concerning the measures

required for elimination of the detected error.
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. Status of the connected devices

Time Source
6/9/2020 12:44:36

o g/aIZDZOEJMJBS NetServer.exe

Device

Event

Connected devices notfound, program is operating in DEMO

mode

Ethernet connection not found

Send 1o error log

Clear all

0K

Fig. 2.6 Window «Status of the connected devicesy

A Status of the connected devices

6/9/2020 12:43:17
PM

Time Source

Help

Copy
Skip

Device

Ethernet connection not found

Send 1o error log

Clear all

0K

Fig. 2.7 Window «Status of the connected devices» with menu panel
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In the case, if the reason of the detected error was attributed to settings time or with connection
of the devices, and this reason has already been eliminated, then, upon activation of the key “Clear
all” in the window “Status of the connected devices” (Fig. 2.6), the indicator of the connected devices
status will switch over to «Normal mode» (absence of errors). In the case, if the error reason has not

been eliminated, the indicator of the connected devices status will display “Error” condition again.

2.6 Closing ZETLAB software programs '3

In order to close all programs, which have been started with the use of ZETLAB control panel,
go to “Main menu of the control panel” (Fig. 2.4), and click the key “Close all programs”. ZETLAB

panel will remain active.

2.7 Closing ZETLAB software control panel fﬁj

In order to close ZETLAB control panel, go to “Main menu of the control panel” (Fig. 2.4) and
click the key “Exit the program”. The system will close both ZETLAB control panel and all active
ZETLAB programs.
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3  Control and indication elements

3.1 Cursor control in graphs
Most of ZETLAB program windows that are used for displaying of graphs, have a cursor, which
allows to display the values, calculated by the program, at a particular position of the cursor.
You can move the cursor in the program window using one of the following options:
e Place the cursor at a particular point of the graph, click and hold the left key until the cursor
moves to the specified point;
e In active window of ZETLAB program (to activate the program window, left-click it) use
the scroll key to achieve the desired frequency value;
e To move the cursor to the left in active window of ZETLAB program, click and hold <A>,
to move the cursor to the right, click and hold <D>.
3.2 Scaling of numerical axes
You can scale the numerical axes using mouse.
To scale the numerical axes, place the mouse cursor to the scale axis of the graph. The cursor
will change its appearance depending on its position on the numerical axis:

e For horizontal axes: +—+, ¢+ , +— 6 —;
e For vertical axes: I , * , T , i .

Symbols +— and I stand for extension, and symbols -4 and * - for compression of the
graph scale by the corresponding axis. Symbols +— and — stand for moving to the left and to the

right by the horizontal axis, and symbols T : l stand for moving up and down by the vertical

axis.

As you select the required action for scaling by numerical axis and the cursor changes its ap-
pearance, you can scale the graph by using the left mouse key, or by using the scroll key.

For auto-scaling of the vertical axis in the registered range of values (which is displayed in

horizontal axis of the graph), place the cursor at the crossing of the numerical axes, so that the cursor

icon would change for -G and left-click it.

3-1



Control and indication elements ZETLAB

3.3 Selection from the lists

The icon «[ﬁ of ZETLAB programs allows the user to select the required parameter
value from the list.

In order to select the required parameter from the list, place the cursor at the corresponding
symbol. You will see a drop-down list with the available values. Place the cursor at the required value
and left-click it. You can switch between the available values using the scroll key, or the keyboard
keys <T> and <{>.

3.4 Configuration of program windows display parameters

Most of ZETLAB programs windows allow the user to change their display parameters. To
change the window display parameters, place the cursor at the graph section of the program to be
configured, and right-click it. You will see the Graph parameters window (Fig. 3.1).

In the tab “Display parameters” (Fig. 3.1) you can configure the line type and graph parameters.
The graph can be displayed as a stepped line or as a broken line. This tab also allows to set the display
parameters for each of the graphs (color, thickness, filling (color) of a particular graph area). As you

set the required parameters, click “Apply” to save the changes.

Graphic options

Text Parameters of additional Windows Scale
Display parameters Settings of grid Colors and Fortts

Digplay the legend Dizplay the cursor
(®) Bce sHaustma
(O Toneko sHaueHWe aBoLmcesl

W]  Name of the graph C.. T. A.
- [Level, g
[Iec111_7915_3-Nor.. [ 2 o
Mec111_7915_3-Spec.. [l 2 &°
[dec111_7915_3-5pec.. [l 2 &°
[JecC 111_7915_3-Spec... 2
Apply Cancel

Fig. 3.1 The tab for configuration of graph display parameters
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The tab “Settings of grid” (Fig. 3.2) allows to enable/ disable the displaying of horizontal and
vertical labelling of axes and grid. In this tab, you can also set the visible area of graphs to be dis-
played: upper, bottom, left and right boundaries of the graph. As you set the required parameters,

click “Apply” to save the changes.

Graphic options

Text Parameters of additional Windows Scale
Display parameters Settings of grid Colors and Fonts
Axes type
Partitioning
Vertical Horizontal
Grid lines
Stairs Vertical
Limits of visibility

ueﬂ

Apply Cancel

Fig. 3.2 The tab for configuration of graph grid parameters

The tab “Colors and fonts” (Fig. 3.3) allows to set the font size for numerical axes and the
measured values. In this tab, you can also set the color of grid, cursor, background, axes marks, leg-

end. As you set the required parameters, click “Apply” to save the changes.

Graphic options
Text Parameters of additional Windows Scale
Display parameters Settings of grid Colors and Forts
Fant
Legend fort size from 8to 30)
Pattem font size from 8to 30)
Colors
Grid Partitioning
- . -
Cursor Legend
. - . -
Background
L 1~
Apply Cancel

Fig. 3.3 The tab for configuration of color and fonts of the graph



Control and indication elements ZETLAB

The “Text” tab (Fig. 3.4) allows to add text to the graph (additional clarifying information) to
be displayed as the graph is copied to text documents and reports. To add a text, click the checkbox

“Show the text”, select the font and enter the text (in this example: “Transducer at the point 2”), then

click “Apply” to save the changes.

Graphic options
Display parameters Settings of gnd Colors and Fonts
Text Parameters of additional Windows Scale
[] Show the text
Apply Cancel

Fig. 3.4 The tab used for adding text to the graph

In this figure (Fig. 3.5) you can see a section of the program window «Narrow-band spectrumy

with additional text information- «Transducer at the point 2».

. Marrow-band spectrurm - BC 111_7915_3

Transducer at the point 2
Frequency= 6250.0 Hz RMS = 7.99e-005 g

1

Level, g

05

Fig. 3.5 Section of the program window with additional information
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The «Scale» tab (Fig. 3.6) allows to select the type of vertical and horizontal axes representa-

tion. As you set the required parameters, click “Apply” to save the changes.

Graphic options
Display parameters Settings of grid Colors and Fonts
Text Parameters of addtional Windows Scale
Vertical scale Horizontal scale
() Uniform () Uniform
(®) Logarithmic (®) Logarithmic
1/n octave
Apply Cancel

Fig. 3.6 The tab used for configuration of graph scale

To exit the Graph parameters without saving the changes, click “Cancel”, or click outside of
the “Graph parameters” window.
Note: selection of the representation type depends on the appearance of the displayed graph

[ —

and can have limitations both for vertical and horizontal scale.

3.5 Using the keys «Start», «Stop» and «Recording»

The “Start” key is used for displaying the graphical information in the program window in
compliance with the calculation parameters. In the case, if the program has additional graph windows
containing previously accumulated data, activation of the “Start” key clears this data, and data accu-
mulation begins again.

The key “Stop” (pause) suspends displaying of graphical data in the program window and stops
accumulation of data in additional graph windows relating to this program. To resume the data accu-
mulation process, click “Start” key.

The “Recording” key allows to save the graphical information values to a text file with *.dtx
extension. Upon activation of the “Recording” key, there appears a standard dialog window allowing
to set the name of the file and the file directory. The directory by default— C:\Users\Public\Docu-
ments\ZET Lab\User\result. The structure of the text file is described in Table 3.1.
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Table 3.1

Text file line num-
ber

Corresponding information

Name of the program window

Name of the measurement channel

Additional text (additional clarifying information set by the user — see sec-
tion 3.4)

Program parameters configuration

Data of file recording

Time of file recording

Headings of columns and saved data

O N O &~ W [N

Measurement units of columns and saved data

9, etc.

Numerical values of the saved data, distributed by columns and repre-
sented in the floating point format, where the symbol «.» is used for sepa-
ration of integer and fractional part
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3.6 Using signal level indicators
Most of ZETLAB programs used for processing of the registered signals (by the selected meas-
urement channel) have signal level indicators (Fig. 3.7), displaying the current integral level of the

signal.

Fig. 3.7 Indicator of signal integral level

Signal level indicator allows the user to evaluate the quality of selection, adjustment, and sen-
sitivity of elements for a particular measurement channel, thus excluding signal processing in the case
of overloading and signal failure in the selected measurement channel.

Two thirds of signal level indicator section display the signal level, which is below the maximal
admissible value. The higher is the level, the more is indicator value. As the maximal admissible level
is exceeded (without the presence of signal distortions), the indicator flashes with red. When over-
loading by the measurement channel will no longer be detected, the indicator will flash red until the
user left-clicks it.

When there is no signal in the measurement channel, the field of the indicator will be completely

filled with black color.

3.7 Adjustment of the color scheme used for displaying of the registered signal amplitude
values
ZETLAB program windows used for displaying of the data in 2- or 3-dimensional format have
indicators for adjustment of the color scheme of the registered values amplitude (Fig. 3.8).

0.02
0015

001

lELUUS

Fig. 3.8 Indicator of the color scheme adjustment

To switch over to the required color scheme and contrast level of the registered values, place

the cursor to the right part of the indicator (Fig. 3.8), the cursor will change its appearance (depending
onits particular location): § , ¥ , T, | X
The symbol I is used for extension of the color scheme, and the symbol * allows to com-

press it, symbol T allows to go to the bottom part of the color scheme, symbol l allows to go to
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the top section of the color scheme, symbol x is used for auto-scaling.

As you select the required type of scaling, left-click the cursor symbol, or use the scroll key.

3.8 Transmission of graphical and numerical data to text editors

ZETLAB programs allow to copy numerical values, graphs, and to convert the displayed graphs
into text sequence of numerical values, where the left column corresponds to graph values by hori-
zontal axis, and the right column — to those by vertical axis.

In order to copy numerical value from ZETLAB program window, place the cursor into the
window of the program used for recording of numerical values (e.g., “DC voltmeter”, “Encoder”,
etc.), and left-click it. The data will be copied to the Clipboard. Place the cursor in the window of the
text editor program (Microsoft Word, Excel, etc.), right-click it, and select the option “Paste”. The
numerical value registered by ZETLAB program will be copied to the document.

In order to copy a graph from ZETLAB program window, place the cursor on the relevant graph
image in the program window (e.g., “narrow-band analysis”, “multi-channel oscilloscope”, etc.), and
use the key combination<Ctrl> + <C>*, after that the graph will be copied to the Clipboard. Place
the cursor in the window of the text editor program (Microsoft Word, Excel, etc.), right-click it, and
select the option “Paste”. The relevant graph will be copied to the document.

In order to convert the graph into a text sequence of numerical values, place the cursor on the
graph displayed in the program window (e.g., “narrow-band analysis”, “multi-channel oscilloscope”,
etc.), and press the key <N>°. The sequence of numerical values will be copied to the clipboard. Place
the cursor in the window of the text editor program (Microsoft Word, Excel, etc.), right-click it, and
select the option “Paste”. The numerical sequence, which corresponds to the displayed graph will be
copied to the document.

In order to copy the graph values, which correspond to the particular position of the cursor,
place the cursor to the required graph point in the program window (e.g., “narrow-band analysis”,
“multi-channel oscilloscope”, etc.), and click the key <7>. The values will be copied to the clipboard.
Place the cursor in the window of the text editor program (Microsoft Word, Excel, etc.), right-click
it, and select the option “Paste”. The required values will be copied to the document. As you copy
the values, which correspond to a particular position of the cursor, the program also copies additional

information: name of the program, and name of the channel used for data recording.

3 You can also use the combination <Ctrl>+<V>,

4You can also use the functions “Copy graph” or “Copy image” to copy the graph to the clipboard (in the case, if
these functions are available)

% You can also copy the sequence of numerical values using the key “Copy data” (if this key is available)
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4 Connection of VCS controller to PC by Ethernet
4.1 Connection sequence

During the first connection of the VCS controller to PC, it is necessary to configure Ethernet
ports of the controller and PC, so that their network masks and IP-addresses would correspond to a
single sub-network. In order to do that, you can configure IP-address of Ethernet port of the PC to the
sub-network of the VCS controller port, or vice versa.

Note: You can check IP-address of the VCS controller using the instructions specified in sec-
T tion4.3

In the case, if you need to configure the IP-address of Ethernet port of the PC to the sub-network
of the VCS controller, follow the instructions specified in section 4.4.

In the case, if you need to configure the IP-address of VCS controller Ethernet port to the sub-
network of the PC, follow the instructions specified in section 4.4 to re-configure the initial IP-address
of the PC to the sub-network of the VVCS controller, then follow the instructions specified in section
4.5 to re-configure the IP-address of VCS controller to the initial sub-network of the PC, then restore
the value of the PC port IP-address to the initial one.

When the IP-addresses of Ethernet ports of PC and VVCS controller are located in the same sub-
network, activate Ethernet channel of the VCS controller. After that the VCS controller will be ready
for use.

Note: If you use several VCS controllers, it is necessary to use Ethernet switch to have the
A1 required number of Ethernet ports for connection. The connected ports of VCS controller and
PC should belong to the same sub-network, and there should be no identical IP-addresses.

4.2 Default parameters of VCS controller
By default, IP-address of the VCS controller is 192.168.0.100, network mask: 255.255.255.0.

Click and hold the “Reset” key at the rear panel of the VCS controller for more than 10 seconds
to reset the IP-address of the controller to default value.
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4.3 Checking IP-address of the controller

ZETLAB

In order to check the IP-address of the VCS controller, it is not necessary that IP-addresses of

Ethernet ports of VCS controller and PC should belong to the same sub-network.

To check the IP-address of VCS controller, go to ZETLAB panel — “Network programs” —

“Connecting devices via Ethernet”. You will see the window of the program (Fig. 4.8).

H Connecting devices via Ethernet

Number of connected devices via Ethemnet: EI
Connecting devices via Ethernet:
|P-address

2 0. 0. 0. 0D Check
3 0.0.0.0D Check
7 0 0.0 ] Check
10 0 0 0 0 Check

Activate Deactivate Initialize

IP addresses of the computer: 192.168.12.10/24, 192.168.7.55/21

List of devices

Status

Suspender

X

Fig. 4.1 « Connecting devices via Ethernet »

Click the key ey (List of devices). In the window «List of available devices» (Fig. 4.2),

you will see the IP-address of the VCS controller.

List of available devices

Ne  Device

1 ZET 028 NET1 5

IP-address |dentifier Status

192.168.12.108 Available

Update

4-2

Fig. 4.2 «List of available devices»
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4.4 Configuring IP-address of the PC
In order to configure the IP-address of the PC port, go to “Network connections”
(Fig. 4.3) and double-click the icon corresponding to the relevant Ethernet port. You will see the

window “Ethernet Status” (Fig. 4.3) of the selected port.

=
A E-' « All Control Panel ltems » Network Connections v | D = Search Network Connecti
Organize « Disable this network device Diagnose this connection Rename this connection  » -~ [
n. Ethernet U Ethernet Status =
S HeonosHaHHaA ceTb
B -
=" Realtek PCle GbE Family Controller General
Connection
IPw4 Connectivity: Mo network access
[ IPwE Connectivity: Mo network access
Media State: Enabled
|
| Duration: 00:21:21
| Speed: 100.0 Mbps

Activity
Sent L! Received
. -J‘-d
Bytes: 117,636,578,715 1,942,829,306,5610
|
¥ Properties ®0 Disable Diagnose
Close

Fig. 4.3 «Status - Ethernety

In the window « Ethernet Status » activate the panel «Propertiesy. In the window «Ethernet
Properties» (Fig. 4.4) select the line «IP version 4(TCP/IPv4)» (as it is shown in the figure) and click

the panel «Properties».
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U Ethernet Properties >

Networking  Sharing

Connect using:

? Realtek PCle GbE Family Controller

This connection uses the following items:

&3 Knment ann ceteit Microsoft ~
’:]:A_]Dﬁu.lwﬁ AOCTYN K Gainam ¥ npuHTEpam ana cetaid Mi
4 Npcap Packet Driver (NPCAP)

’IJ_] MnaHuposwmk nakeTos QoS

IR IF cepovn 4 (TCP/IPv4)

[ 4 MpoTokon mynsminnekcopa cetesoro ananTepa (Mai

4 [patieep npoTokena LLDP (MaiikpocodT) W
< >

Install... Uninstall Properties
Description

Mpotokon TCP/IP. CraHaap e mpoTokon rnodansHed:
ceTel, 0BeCnNeUMBAIWLIMA CEASE MEXTY Pa3MMUHEIMA
B3aUMOOSACTEYIOLLMMIA CETAMM.

OK Cancel

Fig. 4.4 «Properties»

ZETLAB

In the window «IP version 4 (TCP/IPv4) Properties» assign IP-address and mask of Ethernet

port of

4-4

the PC.

IP sepcun 4 (TCP/IPvd) Properties

General

You can get IP settings assigned automatically it your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an [P address automatically
(@) Uge the following I address:

IP address: 192 . 168 . 12 . 10

Subnet mask: 255,255 .255. 0

Obtain DNS server address automatically

(®) Use the following DMS server addresses:

.. ]
.. ]

Breferred DNS server:

Alternate DN5 server:

[ validate settings upon exit Advanced...

Cancel

Figure 4.5 «Properties: IP version 4 (TCP/IPv4)»

Note: by default, VCS controllers use the mask «255.255.255.0», that corresponds to the sub-

net of C-class (in this example, the IP-address is 192.168.12.xxx, where xxx stand for IP-

addresses in the range from 1 up to 254 (in this example: 108 for controller port, and 10 for

the PC port).
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4.5 Configuring IP-address of the PC

In order to configure IP-address of the VVCS controller, enable Ethernet channel of the VCS
controller following the instructions specified in section 4.6.

As the connection to the VCS controller is established, enable the program, “Device Manager”
in the “Service” section of ZETLAB panel (Fig. 4.6)

ZET Device Manager — [m| X
File Actions VYiew Help
XEE ¢ a
|8 ZET 028 NE7915 Sensitivity Freguency ICP  Constant gain of exter. amplifier  Reference value Offset DC  Inputtype Charge amplifier Gain Range X Y Z Axis
@ BC111_7915_1 10 mVig 25kHz Yes 1 3e-005 0 AC Mo 1 ‘1000 0 0o 0 o
@ BC111_7915_2 10 mVig 25kHz Yes 1 3e-005 0 AC Mo 1 1000 0 o0 0 o
@ BC111_7915_3 10 mVig 25kHz Yes 1 3e-005 0 AC Mo 1 ‘1000 0 0o 0 o
@ BC111_7915_4 10 mVig 25kHz Yes 1 3e-005 0 AC Mo 1 1000 0 o0 0 o
@ BC111_7915_5 10 mVig 25kHz Yes 1 3e-005 0 AC Mo 1 ‘1000 0 0o 0 o
@ BC111_7915_6 10 mVig 25kHz Yes 1 3e-005 0 AC Mo 1 1000 0 o0 0 o
@ BC111_7915_7 10 mVig 25kHz Yes 1 3e-005 0 AC Mo 1 ‘1000 0 0o 0 o
@ BC111_7915_8 10 mVig 25kHz Yes 1 3e-005 0 AC Mo 1 1000 0 0 0 o
0.001 25kHz M. 1 -3 Dc Mo 1 0 0 0 Mo

Fig. 4.6 «ZET Device Manager»

In the window of the program “ZET Device Manager” double-click the icon of the VCS con-
troller. In the “Properties” window (Fig. 4.7) set the required IP-address and mask of VCS controller
subnet (in this example: IP-address 192.168.12.108, mask 255.255.255.0).

Properties: ZET 028 N27915 *

Common Sampling frequency  Identification Ethernet  Synchronization

IP-address: | 192 . 168 . 12 . 108 |

Subnet mask: | 255 255 . 255 . O |

Main gateway: | 182 . 168 . 12 . 1 |

Port: eog

MAC-address: E8-08-C2-0E-1E-EB

Timeout, min: 5 |

Transmission mode Bit rate

(@) Duplex () 100 Mbps
(C) Half-duplex (2) 10 Mbps

| IP addresses of the computer: 169.254.57.154, 192.168.12.10, 192.168.7.55 |

Fig. 4.7 «Ethernet» tab of the window «ZET properties»

Note! As the IP-address of the controller is changed, its Ethernet channel will be disabled.

For further activation, re-configure the IP-address of the PC following the instructions spec-

ified in section 4.4, so that it would correspond to the sub-net containing the IP-address of the
VCS controller, then activate the Ethernet channel following the instructions specified in sec-
tion 4.6

4-5



Connection of VVCS controller to PC by Ethernet ZETLAB

4.6  Activation of VCS controller Ethernet channel
In order to activate Ethernet channel of VCS controller, make sure, that IP-addresses of VCS
controller Ethernet ports and PC belong to the same sub-network. If necessary, follow the instructions
specified in section 4.4 to re-configure IP-address of PC Ethernet port to VCS controller sub-network.
To enable Ethernet channel of VCS controller, go to “Network programs” of ZETLAB panel,
and start the program “Connecting devices via Ethernet” (Fig. 4.8).

Connecting devices via Ethernet — *

Number of connected devices via Ethernet: El List of devices

Connecting devices via Ethernet:
|P-address Status

1 0. 0. 0.0

2 0. 0. 0.0

0. 0. 0.0

0. 0.0 .0

Activate Deactivate Initialize Suspender

IP addresses of the computer: 192,168.12.10/24, 192.168.7.55/21

Fig. 4.8 «Connecting devices via Ethernety

In the field “Number of connected devices via Ethernet” set the value equal to the number of
VCS controllers used for vibration testing performance (in this example- «1»). As a result, you will
be able to edit the first line of the IP-addresses list (Fig. 4.9).
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H Connecting devices via Ethernet — >
WNumber of connected devices via Ethernet: List of devices
Connecting devices via Ethernet:
|P-address Status

1 [ o 0o 0o 0| Check .|Nnonnnecli{:n
2 [0 0 0 0| Check
3 [0.0.0. 0] Check
4 [0 0. 0. 0| Check
5 [0 o o o |8 Check
6 [0 o o o |8 Check
7 [0 . 0. 0. 0| Check
8 [ 0.0.0. 0| Check
9 [0 o o0 o] Check
[0 0 0o 0| Check

Activate Deactivate Initialize Suspender
IP addresses of the computer: 192,168.12.10/24, 192.168.7.55/21

Fig. 4.9 «Connecting devices via Ethernety

Enter the IP-address of the VCS controller to be activated (in this example - 192.168.12.108)
(Fig. 4.10). If necessary, check the IP-address of VCS controller following the instructions specified
in section 4.3.

ﬂ Connecting devices via Ethernet — *
Number of connected devices via Ethernet: List of devices
Connecting devices via Ethernet:
|P-address Status

1 [ 192 168 12 108 Check .|Nooonnec1ion
2 [0 0o o _ o] Check
3 [0 o o o] Check
4 [0 0o o0 o] Check
5 [o. 0. 0. 0] Check
& [ o o o o |8 Check
7 [0 o o0 o] Check
8 [0 0o 0 _ 0| Check
9 [0 . 0. 0. 0] Check
w [ o o 0o o] Check

Activate Deactivate Initialize Suspender
IP addresses of the computer: 192,168.12.10/24, 192.168.7.55/21

Fig. 4.10 «Connecting devices via Ethernety»
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Click the key “Activate”. If the VCS controller is successfully connected to the PC, its status
in the program “Connecting devices via Ethernet” will change for “Connected” (Fig. 4.11).

ﬂ Connecting devices via Ethernet — *
Number of connected devices via Ethernet: I List of devices
Connecting devices via Ethernet:
|P-address Status

1 [ 192 168 12 108 || Check . | Connected ZET 028 N27915
2 [0 0o o _ o] Check
3 [0 o o o] Check
4 [0 0o o0 o] Check
5 [o. 0. 0. 0] Check
& [ o o o o |8 Check
7 [0 o o0 o] Check
8 [0 0o 0 _ 0| Check
9 [0 . 0. 0. 0] Check
w [ o o 0o o] Check

Activate Deactivate Initialize Suspender
IP addresses of the computer: 192,168.12.10/24, 192.168.7.55/21

Fig. 4.11 «Connecting devices via Ethernety»
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5  Working with ZETLAB VIBRO E
To operate VCS programs in the ZETLAB (Fig. 2.2) control panel, activate VCS section, VCS

panel window will open (Fig. 5.1).
Caution! If you don't see VCS section in the ZETLAB control panel, it means that the appro-
1 priate license is not detected. Make sure that the VCS controller is connected to PC according

to the instructions in section 4.

CONFIGURATION TEST
L oJ
Shaker
parameters Sine
Learn more
(E, ® L
© *,
Specimen
parameters Random
Learn more
a7
o000
I
HarQWare and
inputs Shock
Learn more
- rL
—_—
—_——
SN
Pre-Test User defined
transient
Learn more 4
-EH r A
L J
Quick Manual
start guide control
Listening to the Shaker
control channel simulation
Test results
[#  BacktoZETLAB panel

Fig. 5.1 VCS panel

Note: When you open the VCS control panel, the ZETLAB control panel window will be mini-
1. mized. If you need to go back to the ZETLAB main panel, press the Back to ZETLAB panel
button on the VCS panel.
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5.1 Shaker Parameters Program [[D]S

Shaker
parameters

5.1.1 Program Purpose
The Shaker Parameters program is designed to set the ZETLAB VIBRO software parameter val-
ues corresponding to the parameters of the shaker being used in the following cases:
e After installing the ZETLAB software on your computer, or updates;
e When you start using another model of shaker;

e If you need to change the parameters of the shaker being used.

5.1.2 Program Operation Principles
To go to the Shaker Parameters program window, press the Shaker Parameters button on the

VCS panel (Fig. 5.1). The Shaker Parameters window (Fig. 5.2) will appear on the screen.

[A shaker parameters — X
Print
TECHNICAL CHARACTERISTICS
Shaker's name TV 52120

Serial number of the installation

Frequency range, Hz 2 : Jooo :

Maximum stroke (peak-peak), mm 15 =

Maximum velocity, m/s 15 =

‘T:mmum acceleration | Sinus/ Handom vibration/ Snack |pg =1 [ s0 SIEyY <
Rated peak force ( Sinus/ Random vibration/ Shock ), N 200 = oo = 300 =
Mass movable part, kg 0.25 =

Maximum voltage (RMS), V 3 =

Max. useful load, kg 3 =

Axis Vertical (2 ) ~
Maximum current intensity of the amplifier, A 0.01 =

Change the image

(]

% Shakers database

User database Apply Cancel

Fig. 5.2 Shaker Parameters window

If the software is installed for the first time, the program window will display the default pa-
rameters of the shaker.

To go to the shaker database and check whether the database contains the model identical to
the model being used, press the Shaker Database button, the corresponding window will open (Fig.
5.3).
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E Shakers database

B

SKB TOCHRADIOMASH

Leading Russian engineering company among
the largest suppliers of the specialized

measuring and test equipment.

TIRA GmbH

Enter a row to search for

ENEIEX

Area of expertise covers the development and

" manufacturing of vibration test systems,
" material testing machines and balancing

Brilel & Kjeer =&&w
~ HBK campany

machines in combination with the in-house

mechanical production

ROSTEC, LLC»

The company was founded on April 4, 2000
Manufactures vibration shakers using digital
control systems for vibration tests on
sinusoidal, broadband random vibration and
tests on the impact of standard shocks.

Briiel & Kjeer Sound & Vibration
Measurement A / S

For over 75 years, Brilel & Kjaer has played a
leading role in the world of sound and
vibration. From the world’s first charge
accelerometer in 1943 to innovative solutions
and advanced analyzer systems for
21st-century satellite systems - Brilel & Kjar
has led this industry from the very beginning.

Fig. 5.3 Shaker Database window

In the opened Shaker Database window, shakers are grouped by manufacturer, where each

manufacturer group contains a list of available shakers. To select, click the Go to button under the

name of the corresponding manufacturer, and the window will display a list of available shakers. To

search for a specific model of the shaker, use the Search field (Fig. 5.4).

[ shakers database

LY

TIRA i

Enter a row to search for . . .

TV 50009

Frequency range, Hz : 2..20000
Loading weight, kg : 0.1
Force,N:9

TV 51110

Frequency range, Hz : 2..7000
Loading weight, kg : 1
Force, N : 100

TV 50018

Frequency range, Hz : 2..18000
Loading weight, kg : 0.3
Force,N: 18

TV 52110

Frequency range, Hz : 2..7000
Loading weight, kg : 3
Force, N - 100

Fig. 5.4 Shaker Database window

After the required shaker is found in the Shaker Database window (Fig. 5.4), press the corre-

sponding Select button, and the shaker parameters will be displayed in the Shaker Parameters window

(Fig. 5.2), then press the Apply button to use this type of shaker for the VVCS operation.
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If the required type of shaker is not found in the database, then in the Shaker Parameters window
(Fig. 5.2), press the User Database button and the Add symbol in the opened window. The following
options will appear:

e New;
e Add the existing;
e Add from database.

When you select New, you will be prompted to fill in the form of the Shaker Parameters win-
dow, and after filling in the form manually and pressing Save, this type of shaker will be saved in the
user database. When you select Add the existing, the type of the shaker displayed in the Shaker Pa-
rameters window (Fig. 5.2) will be added to the user database. When you select Add from database,
the Shaker Database window will open, and after selecting a type of the shaker from the database, it
will be added to the user database.

In the user database, you can not only set required ranges and values for the used shakers, but
also quickly select the type of shaker for testing (if VSC is periodically used to control various shak-
ers).

Note: For some types of shakers, the maximum permissible acceleration values and expulsive
force for noise and shock may be unavailable. In this case, you can enter the manufacturer’s

= values of the maximum acceleration and expulsive force parameters for sinusoidal vibration in
the corresponding parameter fields.

If necessary, press the Change the image button to add a photo of the shaker. The photo in the
Shaker Parameters window provides an additional identification of the shaker in the user database.

Note: The photo to be added in the shaker parameters window should be in any graphic format

[ —

with 2/3 (width/height) aspect ratio and in any available directory.



ZETLAB

5.2 Specimen Parameters program i?éa

Specimen
parameters

5.2.1 Program Purpose
The Specimen Parameters program is designed to set the ZETLAB VIBRO software parameter
values consistent with the parameters of the specimen and tooling needed to fix the specimen on the
shaker.
The Specimen Parameter program is used in the following cases:
e After installing the ZETLAB software on your computer, or updates;
¢ When changing the type of specimen subject to vibration tests;

¢ When changing the model of equipment used for fixing the specimen.

5.2.2 Program Operation Principles
To go to the Specimen Parameters window, press the Specimen Parameters button on the VCS

panel. The monitor screen will display the Specimen Parameters window (Fig. 5.5).

[ Specimen parameters - X

Image of the specimen

Specimen | number |:| \-._./ E
Specimen mass, kg 003 = v
Allowable vibroscceleration, g [ E it

Min. Max.
Frequency, l:l = l:l =
Direction of the impact X v P 7

% A

-
Tool serial numbs I:l Change the image
Tool mass, kg <

MEnbiTaHkA NpoBoauny

Position ‘ | Family | |

Position | | Family | |

Date 6/ 9/2020 B

Specimen database Save in database

Apply Cancel

Fig. 5.5 Specimen Parameters window

In the parameter fields, enter the values corresponding to the weight of the specimen installed
on the shaker and the weight of the tooling and, if necessary, the values limiting frequency and ac-
celeration for testing this type of specimen. To apply the specified parameters (so that the ZETLAB
VIBRO software applied the parameters displayed at the time of clicking on the Specimen Parameters
window), press the Apply button, otherwise (to cancel the changes) press the Cancel button. The

Specimen Parameters window will be closed in both cases.

5-5



Working with ZETLAB VIBRO ZETLAB

Note: If the specimen has no requirements for limiting exposure to the frequency range and
1 vibration level, the Frequency and Allowable vibroacceleration fields can be empty. In this
case, the limits applied to the shaker will be applied to the corresponding parameters.
To add a specimen to the database, press the Save in database button. The specimen parameters
will be saved in the database.
In the subsequent testing of specimens added to the database, select the desired type of speci-

men from the database window (Fig. 5.6), and use the Specimen Database button in the Specimen
Parameters window to go to it.

Specimen database x
Mame Specimen mass Tool mass Min. frequency Mazx. frequency Mcceleration
arrectay 0.5 0.50 Mot assigned Mot assigned Mot assigned Mot assigned
NOArcTOBKA_K_HH 0.01 Mot assigned Mot assigned Mot assigned Not assigned
Se3 u3genuA Mot assigned Mot assigned Mot assigned Mot assigned Mot assigned
aTTECTaLMHA 0.26 Mot assigned Mot assigned Mot assigned Not assigned
atTectayun CP 0.03 0.20 Not assigned Not assigned Not assigned
block. 005 |0 | Notassigned | Notassigned | Notassigned
IZX  Delete from database Select the specimen Qutpart

Fig. 5.6 Specimen Database window

Press the Change the image button to add a specimen photo to the Specimen Parameters win-

dow. The photo in the Specimen Parameters window provides an additional specimen identification
in the database.

Note: The specimen photo to be added in the specimen parameters window should be in any

= graphic format with 2/3 (width/height) aspect ratio and in any available directory.
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5.3 ZET Device Manager Program

Hardware and
inputs

5.3.1 Program Purpose
The ZET Device Manager program is designed to configure measuring channels according to
the parameters of AC/DC converters (sensors) connected to the channels to be configured. The pro-
gram displays IDs of devices connected to the computer, as well as lists of measurement channel IDs
corresponding to these devices.
In the ZET Device Manager program, you can perform the following operations:
e Set the sample rate of the ADC controller (go to Device ID/Properties/Sampling frequency);
e Select a specific type of primary converter connected to the VCS controller's measuring
channel from the list (go to Measurement Channel ID/Properties /Name);
e Set parameters of primary converters such as sensitivity, gain, range, unit of measurement
(go to Measurement Channel ID/Properties/field corresponding to the parameter being set);
e Enable/disable the ICP power function for the sensors (go to Measurement Channel
ID/Properties/Use ICP field);
e Enable/disable the high-pass filter function (go to Measurement Channel ID/Properties/AC
field).

S5-7



Working with ZETLAB VIBRO ZETLAB

5.3.2 Program Operation Principles
To go to the ZET Device Manager window, press the Hardware and inputs button on the VCS

panel. The ZET Device Manager window will appear on the monitor screen (Figure 5.7).

ZET Device Manager - [m| X
File Actions Yiew Help
AlE® e 8
e ZET 028 NET915 Sensitivity Freguency ICP  Constant gain of exter. amplifier  Reference value OffsetDC  Input type Charge amplifier Gain Range X Y 2 Axis
@ BC111_7915.1 10 mv/g 25kHz Yes 1 Je-005 o AC Mo 1 1000 0 0 0 o
@ BC111_7915_2 10 mV/g 25 kHz Yes 1 3e-005 o AC Mo 1 1000 o0 0 o
@ BC111_7915_3 10 mv/g 25kHz Yes 1 Je-005 o AC Mo 1 1000 0 0 0 o
@ BC111_7915_4 10 mV/g 25 kHz Yes 1 3e-005 o AC Mo 1 1000 o0 0 o
@ BC111_7915_5 10 mv/g 25kHz Yes 1 Je-005 o AC Mo 1 1000 0 0 0 o
@ BC111_7915_6 10 mV/g 25 kHz Yes 1 3e-005 o AC Mo 1 1000 o0 0 o
@ BC111_7915_7 10 mv/g 25kHz Yes 1 Je-005 o AC Mo 1 1000 0 0 0 o
@ BC111_7915_8 10 mV/g 25 kHz Yes 1 3e-005 o AC Mo 1 1000 o0 0 o
0.001g 25kHz Mo 1 -3 DC Mo 1 3 0 0 0 Mo

Figure 5.7 ZET Device Manager Window
The selection of the controller's sampling rate depends on the objective of the vibration tests
and type of the shaker used. To set the sampling rate of the controller, open the Properties menu by
double-clicking left mouse button on the controller name. In the opened Properties window, go to the
Sampling frequency tab (Figure 5.8) and select one of the available sample rate options in the ADC
field:
e 5KkHzis used for low frequency testing;
e 25 KkHz is a standard sampling rate value (used by default) suitable for most vibration
tests;

e 50 kHz is used in most cases, when high-frequency testing is required.

Properties: ZET 028 N€7915 *

Commen Sampling frequency  |dentification Ethernet  Synchrenization
ADC
Sampling freguency, Hz:

25000 -

DAC

Sampling frequency, Hz:

50000

Figure 5.8 Sampling frequency tab of the Properties menu

5-8



ZETLAB

To select a measurement channel to be configured, double-click left mouse button on the meas-
urement channel name. In the Properties window, set the parameters of the measuring channel ac-

cording to the datasheet for the primary converter and the current test conditions (Figure 5.9).

Properties: BC 111_7915_3 X
Measuring channel
Name: | BC111.7915_3 v
Comment: | |
Sensitivity, mV/g: 10 | mv e | / | g v|
Reference value, g: | 3e-005 |
Offset DC, g | i} |
Censtant gain of exter. | 1 |
Coordinates: x:| 0 |Y:| 0 |Z:| 0 | P:|I v|
Integrated level of signal:
|- [
Range: 1000 g (to 150 dB) Gain 1
Use ICP [ Aac Use TEDS
[ Copy | Apply

Figure 5.9 The Properties window of the measuring channel
In the Name field, enter the name of the connected sensor or select it from the drop-down list if
its parameters were entered in the sensor database previously.
In the Sensitivity field, enter the sensor sensitivity value specified in the verification certificate
of this sensor and the sensor's units, or select them from the drop-down list (all frequently used units
are listed there).

Caution! To perform vibration tests, you need measuring channels which are capable of re-

cording vibration acceleration and set to "g" or "m/s?" units.

In the Reference value field, enter the value corresponding to the O dB level. For the units in
the list, the reference value is set automatically according to GOST.

In the Offset DC, enter a constant value for the channel. Enter the offset only after you have set
and saved the sensitivity.

In the Coordinates fields, enter the coordinates of the primary converter relative to the shaker
table, vibration axis direction according to the vibration direction of the mobile part of the shaker.

The Integrated level of a signal scale shows the ratio of the current signal strength to the maxi-
mum possible value specified below in the Range line. The range value is calculated as the ratio of
the maximum measured input voltage of the VCS controller to the sensor sensitivity. The maximum

measured input voltage of the VCS controller is 10V. To reduce the measurement error of low-level
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signals, the maximum measured input voltage (measuring range) of the VCS controller can be re-
duced by 10 or 100 times (respectively, up to 1V, 0.1V).

For the sensors requiring external ICP power, check the Use ICP option.

By activating the AC parameter, you apply a high-pass filter to the signal recorded in the meas-
uring channel at the software level in all operation modes, in order to exclude the constant component
from the signal.

Caution! If you enable the AC parameter in one of the device channels, the signal phase will

be shifted in this channel relative to other device channels, where this parameter is disabled,

since a high-pass filter with 0.5 Hz cutoff frequency is used. In cases, where several measuring
channels are involved, it is recommended to set the same AC parameter value for these chan-

nels.
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5.4 The Control Parameters program =

5.4.1 Program Purpose
The primary converters (accelerometers) are installed on the specimen under test according to

the test configuration and connected to the measuring channels of the VVCS controller. You can assign
a specific status (control, tracking, view) to each measuring channel of the VCS controller during
vibration tests. In the Control Parameters program, a VCS operator can set which sensors are the most
suitable for control, tracking, and view, before conducting the main tests. In the Control Parameters
window, you can start the Pre-Test program, which is used to record the parameters required for the
subsequent VVCS operation. When the Pre-Test program is running (the test duration is 20 seconds),
a low-intensity broadband test signal is supplied, while the shaker affects the specimen with sensors
installed on it. The software is analyzing the signals returned by the measuring channels (from sen-
sors) for compliance with the specified impact and provides recommendations for assigning the status
for all available measuring channels of VCS.

Caution! No vibration test will be available without a positive pre-test result. Most of the

changes critical for VCS (made by the operator), after which a pre-test is needed, are controlled

by software which prevents access to tests without the effective pre-test result. For those cases

when the program does not control changes in the test conditions (changes in the sensor mount-
ing locations, tooling for mounting the specimen or type of specimen), we strongly recommend
that you conduct a pretest before starting the vibration tests, otherwise the specimen and the

shaker may be exposed to overload during the tests.

5.4.2 Program Operation Principles
To go to the Control Parameters window, press the Pre-Test button on the VCS panel. The

monitor screen displays the Control Parameters program window (Fig. 5.10).
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“{s Control parameters - X
Control

@ Inputs Unit Control Tracking View
VC5 module: ZET 028 N2T915
BC111_7915_1 g [ O O
BC111_7815_2 g O O O
BC111_7915_3 g [ O O
BC111_7915_4 g [ O O
BC 111_7915_5 g [ O O
BC 11179156 s O O O
BC111_7915_7 g O O O
BC111_7915_8 g O O O
Clear Control According to v Recommendations
— Result of the Pre-Test
© Generators Unit Status In order to obtain results, it is necessary
Output_7915 mv [ off to conduct in the Pre-Test
g.# Settings for Pre-Test Pre-Test
Duration 30 s View
Amplitude 30.00 mV A
Frequency From 3.00Hz-To 7... ESmances
Reseclution 0.763 Hz I Select
l:‘ - Recommended l:l - Allowable l:‘ - Not recommended
Apply Cancel
Make sure that the vibration stand amgplifier is turned on and then click the Pre-Test button

Fig. 5.10 Control Parameters window

Before the Pre-Test (if necessary), configure its parameters. To do this, in the Control Parame-

ters window, press the Settings for Pre-Test button, and then the corresponding window will open

(Fig. 5.11).

Settings for Pre-Test n

Pre-Test duration, s :

Pre-Test amplitude, mV :

Frequency range

Min. 3 = Hz () by hand
Max. 7000 | % Hg (®) Maximum
Frequency resolution, Hz 0.76293% -~

[] piscret value's filtratior
Filter length 15

Apply Cancel

Fig. 5.11 Settings for Pre-Test window

Set the required values, then press the Apply button to save the changes.
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The Pre-Test Amplitude parameter determines the level of pretest signal generation and can be
set in the range from 10mV to 50mV.
Note: The Pre-Test Amplitude parameter's upper threshold is 50 mV in order to limit the supply
1. of high vibration levels to the shaker, including at the maximum position of the regulator on the
shaker amplifier.
Caution! Do not set low values for the Pre-Pest Amplitude parameter, when the regulator on

the shaker amplifier is below 50% of the maximum gain - in this case the pretest will not ensure

the necessary level of parameter estimation for conducting vibration tests.

Caution! After the pretest, do not change the regulator position on the shaker amplifier, as this

will affect the quality of the vibration tests. If you change the regulator position on the shaker
amplifier, you'll have to perform the pretest again.
The selection of the Frequency Range parameter values depends on the selected sampling rate
of the controller. The lower the sampling rate, the lower frequency resolution value can be set.
Caution! The lower set frequency range value, the more detailed the measurements you get.
1 However, keep in mind that with decreasing frequency resolution, the computing load on the
computer increases.

To pass the pretest in the Control Parameters window, enable the channel of the generator that
exciting impact by activating the corresponding cell (Fig. 5.12), otherwise the Pre-Test button will
be unavailable.

Note: The software makes it possible to perform vibration tests with up to four independent
control channels, which requires an appropriate number of VCS controllers and shakers. In
1 this case, in the Control Parameters window, activate the generators to be involved in the
vibration tests and conduct a pre-test for each of them, and select a control channel for each

of them (feedback channel) according to the pre-test results.
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4 Control parameters — X
Control

@ Inputs Unit Control Tracking View

VCS module: ZET 028 N&T913

BC 111_7915_1 g O O (I

BC 111_7915_2 ¢ O O (I

BC 111_7915_3 g O O O

BC111_7915_4 g O O (I

BC 111_7315_5 ¢ O O (I

BC 111_7915_6 g O O O

BC111_7915_7 ¢ O O O

BC 111_7315_ 8 ¢ O O (I

Clear Control According to ~ Recommendations
- Result of the Pre-Test ———
@ Generatars Unit Status In order to obtain results, it is necessary
[outpu_7915 mv on to conduct in the Pre-Test

p‘“‘ Settings for Pre-Test Pre-Test

Duration 30 s View

Amplitude 30.00 mV A

esonances

Frequency From 3.00 Hz-Te 7...

Resolution 0.763 Hz e Select
l:‘ - Recommended l:‘ - Allowable |:| - Net recommended

Apply Cancel
Make sure that the vibration stand amplifier is turned on and then click the Pre-Test button

Fig. 5.12 The Control Parameters window

ZETLAB

To start the pre-test, press the Pre-Test button in the Control Parameters window. In the

Pre-Test window, you will see a process visualizing the analysis of whether the response of the meas-

uring channels from sensors is consistent with the specified impact (Fig. 5.13).

W Pre-Test = o X
Amplitude-frequency response Correlation analysis between generator and sensors.
Time = -0.09999: -007g/mV  BC111._7915_2= -55862e-007g/mV _ BC111 7915_3 93e. .
BC111.7915_4 791557 1 88740-007g/mV BC111_7915_6 % -4 550.007 g/mV
BC111_7915_7 158+ 1 4936€-006 g/mV.
3052 10 100 1000 7000 008 006 004 002 0 002 004 006 008
Frequency, Hz Time, s
Coefficient of total harmonic distortion with noise
Frequency=30519Hz BC111_7915_1=-1 7032 | e Accl.g Velwms Deo.mm  Soralqualty Deby.ms  Vanab.dB K Skew Nose.g PRatoS0/ . Leve
AC111.7915_3= 18411  HC111.79 1764 [ output.7915 30.6... o
8C111.7915.6=-17889 BC111.7915.7=1 M 81179151 0,183  0.113  0.002 98.549 % 0.08 68.8 2.99 0.01 0.007 4% -
3 B & 111 7915_ 2 0.734  0.3%  0.003 98.983 % 0.10 8.1 2.99 0.00 0.005 7% ™
. 2 Bc 111 7915_ 3 1.319  0.778  0.028 99.976 % 0.04 35.6 2.99 0.00 0.005 7%
3 B Bc 111 7915_s 0.690  0.616  0.029 99.935 % 0.20 51.2 2.99 0.00 0.003 10 % @
B &k 1m7as_ e 0.935  0.837 0029  99.95 %  0.20 6.3 3.02 0.00 0.003 9% =
& sc 11 ra1s_ 7 0.752  0.624  0.030 99.915 % 0.16 511 3.00 -0.00 0.003 10% =
M & 11 7915_ 8 1874 7397  1.286  99.9%9 %  0.04 18.5 3.00 0.02  0.005 49 %
3052 10 100 1000 7000 ey -
Frequency, Hz femenzs %

Fig. 5.13 Pre-Test window with graphs for all measuring channels
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The processing results will be displayed in the table in the lower-right corner of the Pre-Test

program (Fig. 5.14).

m]  Input Accel.g  Vel.mmss Disp.. mm Signal quality Delay, ms Varab., dB  Kurt. Skew. Moize,g  Ratio 50/ ... Level
[] output_791s 32.9...

|:| BC 111 7915_ 1 0.179 0.111 0.002 98.658 & 0.08 74.3 3.03 -0.00 0. 007 6% [ ]
D BC 111 7915_ 2 0. 715 0.387 0.003 99,222 % 0.10 79.3 3.04 0. 00 0. 005 14 %

BC 111 7915_ 3 1.284 0.759 0.028 99,990 % 0.04 35.8 3.04 -0.01 0. 005 7%

1 BC 111 _7915_ 4 0. 851 0.775 0.029 99,874 % 0.20 79.8 2.98 0.0l 0. 003 10 %

[ BC 111 _7915_ 5 0. 009 0.035 0. 005 69.102 % -3.98 79.5 3. -0.08 0. 010 10 %= | |

[ BC 111 _7915_ 6 0. 914 0.819 0.029 99,956 % 0.20 89.4 3.04 0.0l 0. 003 9 %

[1 BC 111 _7915_ 7 0.716 0.611 0.029 99,957 & 0.16 49.8 3.02 -0.00 0. 003 14 %

D BC 111 _7915_ & 0. 010 0.037 0. 005 69,457 & -4, 04 Bl.6 3.11 -0.09 0. 010 10 % [ |

Fig. 5.14 Measured values of the pre-test results

For convenient viewing graphical information in the Pre-Test window, you can select the num-
ber of graphs to display. The figure (Fig. 5.15) shows an example of displaying graphical results for

only one channels, for which only one channel selection field is activated in the table area (left col-

-Test - a x
Amplitude-frequency response Corelation analysis between generator and sensors
Frequency= 45770 Hz  BC111_7915_3+ 0.00050397 g/mV Time=-00826535  BC111_7915_3=16141e-007 g/mv
) T ooie
2 &
-3 0z o4
£ omz
ol
o0
i 0.008
0006
002
0004
001 000z
0005 1
0002
LOLE 0004
o001 0006
00005 s
am
0.0002 omz
0014
305 i0 100 1000 7000 -0.08 006 004 002 [ 0.02 0.04 0.06 008
Frequency, Hz Time, s
Coefficient of total harmonic distortion with noise
Frequency= 45779 Hz  BC111.7915_3 % -21.094 @ o Rocel.g  Vel.mms Dm.mm  Sgraiqusty Delayms  Vab.dB Kt Skem Nose.g RaboS0/ .. Leve
L O ow a3,
= [m} 0.181 0.1z 0.002 98.567 % 0.08 7.5 2.99 -0.00 0.007 4% (]
: [u} 072 0w 0.0 010 T4 s 0w oo uw
k] = = 1313 0. 0. 0.04 35.6 3.00 0.00 0.005 6%
O 0.20 7a.0 5.0 .00 0.003 1%
30 ] 0.20 519 3.00 0.0 0.003 12%
O 0 651 1.02 0 0.001 9%
N 0 |16 1.3 00 0.003 11
0 o o 18 0.005
50
-0
70
-80
-s0
00
305 10 100 1000 7000
FrequencyHz T L]

Fig. 5.15 The Pre-Test window with a single channel graph
To save the pre-test results (after the test is completed), you can press the Apply button. The
pre-test results will be saved and the Pre-Test window will close.
If you save the pre-test results in the Control Parameters window, the measuring channel status
selection cells will be colored to indicate the recommendation for assigning the status for each meas-

uring channel: green - recommended, yellow — acceptable, red - not recommended (Fig. 5.16).
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@ Inputs Unit Control Tracking View
V5 module: ZET 028 N27913
BC111_7915_1
BC111_7915_2
BC111_7915_3
BC111_7915_4
BC111_7915_5
BC111_7915_6
BC111_7915_7
BC111_7915_8

OoOOoOooood
OoOoooood
Ogoogooood

[F= T = B = BT~ T = BT R T= T =

Fig. 5.16 Cells for selecting measuring channel status

To assign the status to the measuring channels (Control, Tracking, View), activate (check) the
corresponding cells (Fig. 5.17).

The Control status means that the measuring channel is involved in the feedback and that the
control system will response when the vibration test stops in case of exceeding the Limit thresholds
in the profiles or the parameter values specified on the Control tabs of the profiles.

The Tracking status means that the control system will stop vibration tests if the parameters set
on the Tracking tabs of the profiles are exceeded.

The View status means that the channel is monitored only without the control system's response

to the values recorded in the channel.

s Control parameters - X
Control
@ Inputs Unit Control Tracking View
WCS module: ZET 028 NET915
BC111_7915_1 g [ Il Viewing
BC111_7915_2 g [ O Viewing
BC111_7915_3 g Contrel O O
BC111_7915_4 g [ Tracking O
BC111_7915_5 g [ ] ]
BC111_7915_6 g [ Tracking |
BC111_7915_7 g [ Il Viewing
BC111_7915_8 g [ I I
Clear Control According to w Recommendatiens

Result of the Pre-Test
© Generators Unit Status Pre-Test time; 14:20:22
Output_7915 mv on

Sensor feedback = 99.97

;f* Settings for Pre-Test Pre-Test
Duraticn 30 s View

Amplitude 30.00 mV
Freguency From 3.00Hz-Te 7...
Reselution 0.763 Hz X Select

Resonances

l:‘ - Recommended l:' - Allewable l:‘ - Not recommended
Apply Cancel

Fig. 5.17 Control Parameters window
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Note! If necessary, you can assign any status for measuring channels without taking into ac-
count the pretest recommendations.

Caution! The Control status is mandatory, since the signal recorded by it will be used for

feedback during the tests.
Caution! You can select channels with the Control status only from the list of measurement
channels corresponding to the VCS controller where the control channel is generated, while

tracking and viewing channels can be selected from any measurement channels involved in
the vibration tests.

The Control Mode parameter defines an option for generating a feedback signal for measuring
channels with the Control status:

e According to;
e By average;
e By maximum.

The "According to " control mode means that only one measuring channel is involved in gen-
erating the feedback signal. The "By average" or "By maximum" control mode means that two or
more measuring channels are involved in generating the feedback signal, while VCS generates a
feedback channel based on the principle of signal superposition by average values or maximum values
recorded in the measuring channels.

Note! When testing sinusoidal vibration, it is difficult to ensure the required level of specimen
vibration in the "by one™ mode if the sensor (with the Control status) records deep anti-reso-
§ nances in the tested frequency range. For such cases, it is recommended to use the "by aver-
age" or "by maximum™ control mode by assigning the Control status to sensors which are not

consistent in antiresonances in the test frequency range.

Caution! In case of selecting "by average™ or "by maximum" control mode, the channels se-

lected for controlling will change their status to tracking, and a virtual channel formed by
average or by maximum values becomes the controlling channel, respectively.
To save the statuses assigned to the measuring channels in the program's Control Parameters
window, press the Apply button.
Note! In cases where it is only needed to change the statuses of the measuring channels, no
A N repeated pre-test is required. Open the Control Parameters window, change the statuses of
the measuring channels, and then press the Apply button to save the new status configuration.

5-17



Working with ZETLAB VIBRO ZETLAB

After passing the pretest, the VCS software will detect most configuration errors and element
switching errors and output diagnostic results as recommendations for elimination.

You can view the diagnostic information after passing the pre-test. To do this, press the Rec-
ommendations button in the Control Parameters window. The opened Recommendations for Chan-
nels window will display the diagnostic results (Fig. 5.18). When you click on the symbol "@" in the
line with the error, a help window will open with a detailed description of the error and recommen-

dations for resolving it.

{4 Recommendations on channels O X
Total recommendation
Input " BC 111_7915_ 3 " has the best feedback equalto 99.99
Control channel " BC 111_7915_ 3 " has the least delay 0.040 ms
Errors and warnings Input
Error! High noise level — @
Ermor! Poor grounding — @
Emor! Cable break or inoperative sensor BC111_7915_5, BC111_7915_38 @
Emor! Check the sensitivity of this sensor — @
Emmor! Poor contact in the senser or in the cable — @®
Error! Increase the gain of the measuring channel — @
Emor! Reduce the gain of the measuring channel — @
Emmor! Bad attachment of the sensor cable - tribo-effect — @
Error! Mondinear distortion in the power amplifier — @
Emor! ICP faulty = @
Waming! Disabled ICP — @
Waming! Excessive constant component of the channel _ @
(Disable AC) .
=it the progran

Fig. 5.18 Recommendations for Channels Window
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55 The Sine Vibration Program WV,

5.5.1 Program Purpose

To test specimens for vibration resistance at different frequencies and in different ranges, the

Sine Vibration program is used.

5.5.2 Preparing for testing
When preparing to testing sine vibration, set the following parameters (if not set): shaker pa-
rameters, specimen parameters, channel parameters (see sections 5.1 to 5.3), and then start pre-test
according to the section 5.4.
To go to the Sine Vibration program window, press the Sine button on the VCS Panel (Fig.
5.1). The Sine Vibration program window (Fig. 5.19) will appear on the monitor screen.
Caution! The Sine button on the VCS panel will only be available if the program detects the
pretest results.

8 Sine | Project - CA\ZETLab\config\suviprofile\New profilexsvp - m] X
Windows Help  View
= Channel's name Values  Me.. Level Col.
Frequency= 3.05 Hz  Specified profile =007g Abort(+) =015g Tolerance(-) =0.05g Tolerance(+) =011g Fcontrol
Abort(-) =0.04g BC111_7915_3 =nodata BC111_7915_3(CMEKTP) = 0.00g &
o BC 111.7915_3 0.00 g I | ]
c 5 BC 111_7915_3(CMEKTP)  0.00523 g [ [ |
g 2 Tracking
= o Ol — T =l Tl = == ==l T [Oview
& 1 -
] = T = = = = — = = = == = = = = = = CJoutput
e -
2 05 — =
- —
02 SE - FREQUENCY AMPLITUDE
o1 = = 1 1 Velocity, oct./min
— 0 G021 [ 100 G
0.05 = o o
3apaTh CKOPOCTH 3apaTk YacToTy
0.02
0.01 CURRENT BY THE PROFILE
0005 secsemiong |0 o
0.002 0 0
0001 Velocity, m/s | |
00005 pistscenenmm | O o
iz 2 TIME OF TESTING
0.0001
Current 00:00:00
B Frequency, 0
2e-5 Pass 1 Total 00:22:22
le5
—_ Profile : New profile
Acceleration: 0.07-1.13 g
3052 10 100 1000 7001 Frequency : 3-7000 Hz Edit profile
Frequency, Hz Number of passes : 2
Current time Time of testing ~ Description
14:50:25 00:00:00 Pre-Test files successfully uploaded
/)
Start Recording

Fig. 5.19 Sine Vibration window

To set the test profile, press the Edit Profile button in the Sine Vibration program window. Edit

profile — Harmonic Vibration window will open on the Profile tab (Fig. 5.20).
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~ Edit profile - harmonic vibration | Project - C:AZETLab\config\suv\profile\New profilexsvp - m} x
Common testing time: 00:22:23 Frequency range : 3 Hz - 7000 Hz Acceleration range:0.07-1.13¢g
Freguency= 3.05 Hz  Specified profile =0.07g Abort(+) =015g Tolerance(-) =005g Tolerance{(+) =011g Abort(-) =0.04g
o
c
s 2T 1 T 111 | T Lt/ ==L =9 L= = 0= L & £
o -
[
5 T T Lt = — F = o = = o = = & &
2 - -1
o 05 - i
< — -
- -
- -
0.2 i =
— -
-~
01~ -
-~
005~
3052 10 100 1000 7001
Frequency, Hz
Profile | Options Schedule Limits = Phase Preview Resonances Statistics
Nz Frequency, | n, | Vibrodispl i, Sweep type Velocty, Duration, Pause, Abort (+), [olerance ( + Jolerance (-)  Abort (-), Designer
Hz | g m/e mm oct./min h:m:s m:g dB dB dB | dB
1 3 0.07246 0.0377 2 = & 3 3 &
l l | Leg - Log 1 00:00:05 Insert
2 31831 0.08158 0.04 7 = ] 3 3 6
I I I Log - Log 1 00:03:47 Delete
3 4421 1133 0.04 0.144 = 6 3 3 6
. l l Log - Leg 1 00:07:18
4 7000 1133 0.000253 5.742-006 - 6 3 3 6 Acceleration
units
g v
O Max. level
. = Display limits by shaker - specimen ; o
Display: i i i Log - L e I:I oct./min ~ 113g
isplay: Acceleratic [ Velocity [] Displacement 2g - Log - e
= New profile % Open profile Current profile : New profile = Save as oK Apply

Fig. 5.20 Edit Profile window, Profile tab

Set the vibration test profile on the Profile tab. To add or delete new lines to/from the table, you
can use the Insert or Delete buttons after specifying the required place (line) in the table with the
mouse.

Another possible option to add and delete profile rows is as follow: using the mouse, point to
the place to edit, click the right mouse button to open the context menu, change the number of rows
(Fig. 5.21) and select the necessary operation, such as insert, insert row above, insert row below,
delete.

Note: Not all operations from the context menu can be available at the same time, it depends

on the place to be edited in the table.

1 3 0.07246 0.0377
2 31831 008158 004
3 4421 1.133 004
T T — TR
Insert
Insert upper
Insert lower
Delete

Fig. 5.21 Context menu for changing the number of rows

The vibration test profile consists of a set of segments defined by boundary points. The bound-
ary points have serial numbers in the table and must be ranked by frequency. The boundary points
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have four main parameters: Frequency, Acceleration, Vibrovelocity and Vibrodisplacement, and their
values can be edited manually to set the required parameters of the test profile.

q Note: Activating the arrow symbol ' in the table field moves the value from the previous row

[ —

to the next one, thus facilitating the profile editing process.

Note: Acceleration, Vibrovelocity and Vibrodisplacement are mutually dependent parame-
ters, and when you enter one of them, the program automatically recalculates the others.
Caution! When editing the profile table, only the ascending sequence is allowed in the Fre-

quency column. If violations are detected in the frequency value sequence, the software will
report these violations by red highlighting the table fields.
If you point the mouse to the Sweep Type field, in the context menu (Fig. 5.22) you can change
the No sweep mode to Fix mode and Maintenance of resonance frequency mode. The sweep type can

be selected individually for each boundary point.

Sweep type Velocity, Duration, Pause, Abort (+
oct./min h:m:s h:m:s dB
Log - Fix
. Maintenance of rescnance frequency
L':n"g T L T WL
- ]
Log - Log 1 00:07:18

Fig. 5.22 Context menu for the sweep type

If the Fix mode is selected, set the time of fixing at the frequency specified for this boundary
point in the Duration column.

If you select the Hold the Resonance Frequency mode, another column Phase will be added to
the end of the table, where you must set the phase value corresponding to the resonance frequency
for this boundary point (the value specified in the Frequency column).

Each boundary point also has 4 parameters defining the allowed range for the vibration tests
Tolerance (+), Tolerance (-), Abort (+), and Abort (-). If the Tolerance (+) and Tolerance (-) parameter
values are exceeded, a warning message will be sent to the user via the control channel. If the Abort
(+) and Abort (-) parameter values are exceeded, the tests in the control channel will stop. The pa-
rameters set the tolerance of the integral acceleration level at each boundary point according to the
profile. By default, the tolerances are set to £3 dB and +6 dB, respectively, but you can change them
manually, if necessary.

The neighboring boundary points determine the profile segments. To edit parameters of the
profile segment, the table contains the scan lines between the boundary points.

Each scan line in the table has three parameters: Sweep Type, Velocity, and Duration.

The Sweep Type parameter can be "logarithmic™ or "linear".
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The Duration parameter defines the time needed to pass the vibration tests through the scan
between the boundary points.

The Velocity parameter determines the frequency change rate when passing through the scan
between boundary points.

Note: Duration and velocity are mutually dependent parameters and when you enter one of
=7 them, the program automatically recalculates the other one.

Note: For the linear scan type, the Velocity parameter is measured in Hertz per second; for
“* the logarithmic scan - in octaves per minute.
The Designer button opens the corresponding window (Fig. 5.23) that allows to quickly create

profiles with the necessary displacement, velocity, and acceleration.

Profile designer n
Initial frequency, Hz =
End signal frequency, Hz | 7000 =
Acceleration, g 42,4882 :
Velocity, m/s =
Displacement, mm -

Maximum profile

Minimum profile

AFR measurement ( 1g)

[ Fixed frequency

Apoly Cancel
Fig. 5.23 Profile Designer window

The Maximum Profile button in the Profile Designer window allows you to automatically re-
build the profile to the maximum allowed values.

The Minimum Profile button in the Profile Designer window allows you to automatically re-
build the profile to the minimum allowed values.

When you select the Fixed Frequency parameter, you can automatically create a profile with
fixed frequencies of the 1/3-octave or octave band by specifying the required frequency holding time
in the corresponding field in the Profile Designer window.

In the Display section of the Edit Profile window, set a reference value for displaying the test
profile graph. The profile graph can be represented as the dependence of the frequency on the accel-
eration, velocity or displacement; to do this, set the switch to the appropriate position. The graph of

the acceleration test profile can be presented in either "g" or "m/s?".
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The profile's sweep type can be implemented in two ways: linear (Lin — Lin) and logarithmic
(Log — Log). Also, you can set the test pass speed for the profile. For linear sweeping, the sweep
speed is set in Hz/s, Hz/min or min/cycle. For logarithmic sweeping, the sweep speed is set in oct/min
or min/cycle. If this function is enabled, the sweep speed will be the same for each test segment.
When you select the Display Limits by shaker - specimen parameter, the spectrum graph in the
Sine Vibration window (Fig. 5.19) will additionally display graphs of the maximum and minimum
acceptable profile values (the range of acceptable profiles).
Note: The graphs of maximum and minimum acceptable profile values are calculated accord-
“* ing to the shaker and specimen parameters, as well as the pretest results.
When you select the Display Limits by generator parameter, the spectrum graph in the Sine
Vibration window (Fig. 5.19) will additionally display graphs of the maximum and minimum allow-
able values (the range of acceptable values) of the generator level when generating the control signal.
Note: The maximum value of the generator level is determined in the shaker parameters and
7 cannot exceed 10V, the minimum value is determined by the pretest results.
The Max. Level field in the Edit Profile window displays the maximum acceleration value in

the profile.
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The vibration test parameters can be set on the Options tab (Fig. 5.24).

~ Edit profile - harmonic vibration | Project - C:AZETLab\config\suv\profile\New profilexsvp - m} x
Commen testing time: 00:11:11 Frequency range : 3 Hz - 7000 Hz Acceleration range: 0.07-1.13 g
Freguency= 3.05 Hz  Specified profile =0.07g Abort(+) =015g Tolerance(-) =005g Tolerance{(+) =011g Abort(-) =0.04g
o
c
s 2T 1 T 111 | T g/ ==L =9 L= = 3= L & £
o -
o
5 1 T T LTt = — F - e o = = o = = &+ &
E - -~
Qo 05 - i
L4 — -
-~ -
— -
0.2 — -
- -t
01 [~ I
—
005 [~
3052 10 100 1000 7001

Frequency, Hz

Profile  Options  Schedule Limits = Phase Preview Resonances Statistics
Settings

10 i
0.763 Frequency resolution, Hz _| Smrmmrteimane

Selective - Method of measurement &0 ~ | Rate of signal attenuation, dB/s

B0 i dB
e Ui okl 1 ~ | Emergency shutdown decay time, 5

[Juse a median filter

3 Median filter length

. 20 ~ | Maximum increasing rate, dB/s
[[] Smoothly adjustment to the specified profile

DPreclse compliance with the profile 20 ~ | Maximum decreasing rate, dB/s

Mew profile Open profile Current profile : Mew profile ) Save as oK Apply

Fig. 5.24 Edit Profile window, Options tab

The Frequency Resolution parameter displays the value to be used by the program when per-
forming the calculations. The frequency resolution value is changed when setting the pre-test param-
eters (see the section 5.4).

The Method of Measurement parameter sets the method for calculating the spectrum values,
which can be Selective or Effective. When the Selective method of measurement is selected, the
control channel records the values corresponding to response only at the generated vibration test fre-
quency, if the Effective method is selected, in the entire band of the recorded signal.

The Dynamic Range parameter limits the difference between the maximum value and minimum
value of the amplitude response.

The Use Median Filter parameter is used to "align” the amplitude response. The greater the
value of the Median Filter Length parameter, the greater the alignment value.

When the Smoothly adjustment to the specified profile parameter is selected, the spectrum
graph can return to the test profile when the transfer characteristic changes due to physical changes

in the specimen under test or tooling.
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When the Precise compliance with the profile parameter is activated, it will be forbidden to
exceed the lower threshold of the specified profile for zones in the frequency range where antireso-
nances are detected in the feedback signal. If this parameter is deactivated, it simplifies the test pro-
cess of the areas with antiresonances.

The Output mode time parameter defines the time for increasing the signal from zero level to
the profile level.

The Rate of signal attenuation parameter determines the rate at which the signal will be reduced
at the end of the test.

The Emergency shutdown decay time parameter defines the time when the signal will be re-
duced to zero when the program has detected the need for an emergency stop of testing.

Note: The emergency stop attenuation time excludes the impact on the shaker and the specimen
“* that occurs when the control signal instantly (abruptly) disconnects.
The Maximum increasing rate and Maximum decreasing rate parameters determine the maxi-

mum rate of increasing and decreasing signal strength during the tests.
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On the Schedule tab, you can set the time to enter test mode, as well as the number and direction

of passes during the tests (Fig. 5.25).

Profile | Options | Schedule | Limits = Phase Preview | Rescnances  Statistics

Single pass time: 00:11:11
Pass adjustment

Direction :
Direct
— O
(C) Reverse
Number of passes : = @ To either side

= Mew profile Open profile Current profile - New profile = Save as

oK

~ Edit profile - harmonic vibration | Project - C\ZETLab\config\suv\profile\MNew profilexsvp — m} *
Common testing time: 00:11:11 Frequency range : 3 Hz - 7000 Hz Accelerationrange: 0.07-1.13 ¢
Frequency= 3.05 Hz  Specified profile = 0.07g Abort(+) =015g Tolerance(-) =005g Tolerance(+) =011g Abort(-) =0.04g
=]
S T 1 111 1 =Tt f=——C =St ff==3S =Lttt
= el
@
5 1 T L+t — — E = o= = 4 = = = £ =
8 - -]
o 05 - i
< — -
- -
— -
0z = -
- -
-~
01~ -
-
005
3.052 10 100 1000 700
Frequency, Hz

Fig. 5.25 Edit Profile window, Schedule tab

The Direction parameter determines how the vibration test cycles will be counted: Direct - from

lesser frequency to greater frequency; Reverse - from greater frequency to lesser frequency; To either

side - from low frequency to greater frequency and back.
The Number of Passes parameter determines the number of vibration test cycles.
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On the Limits tab (Fig. 5.26), you can set the acceptable test limits for the control and tracking
measurement channels. According to the parameters with enabled control, (during the tests) exceed-
ing the set parameter values will be monitored, and if they are exceeded, the tests will stop immedi-

ately.

~ Edit profile - harmonic vibration | Project - C:\ZETLab'\configsuprofile\New profilexsvp - ] x

Commen testing time: 00:11:11 Frequency range : 3 Hz - 7000 Hz Acceleration range 1 0.07-1.13g

Freguency= 3.05 Hz  Specified profile =007g Abort{+) =015g Tolerance(-) =005g Tolerance(+) =011g Abort(-) =004g

o
§ 2T T 111 [ IO df - F - — - —-+fiftf—-=- - +f Tt
= -~
o
z —
s - e 1T I TI[F — — - — [ — -] [+ - — 4 — - I L+ =
2 - -
Qo 05 - -
<< — —~
-~ -
- -
02 i -
— o~
-
01~ -
-—
005~
3.052 10 100 1000 7001

Frequency, Hz

Profile  Options Schedule Limits =~ Phase Preview Resonances Statistics

Test interrupt parameters by control channels

[ Profile exceedance by RMS (effective method)

12 Z  Maximum allowable deviation acceleration, dB

[] Profile exceedance by peak value

Test interrupt parameters by tracking channels

[ Profile exceedance by amplitude (selective method)

20 = Maximum allowable deviation acceleration, dB

[] Profile exceedance by RMS (effective method)

20 ~ Maximum allowable deviation acceleration, dB

[] Profile exceedance by peak value

12 2 Maximum allowable deviation acceleration, dB 20 > Maximum allowable deviation acceleration, dB

Current profile : Mew profile = Save as 0K Apply

Fig. 5.26 Edit Profile window, Limits tab

= New profile Open profile

To enable parameter control, activate (check the cell) the corresponding parameter, and to dis-
able it, deactivate (uncheck the cell).
You can set limits for the following parameters:
e Profile exceedance by RMS;
e Profile exceedance by peak value;

e Profile exceedance by amplitude (only for tracking channels).
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e On the Phase tab, you can set the operation mode for the VCS generators (Fig. 5.27).

~ Edit profile - harmonic vibration | Project - C:AZETLab\config\suv\profile\New profilexsvp - m} x
Commen testing time: 00:11:11 Frequency range : 3 Hz - 7000 Hz Acceleration range: 0.07-1.13 g
Freguency= 3.05 Hz  Specified profile =0.07g Abort(+) =015g Tolerance(-) =005g Tolerance{(+) =011g Abort(-) =0.04g
o
c
s 2T 1 T 1111 [ =2 L& — — & —[— = L/&Xf— — O — — & £
o -
o
5 T T Lt = — F = o = = o = = & &
2 - -1
Q 05 - -
< — -
— -
o -
0.2 i =
— -
-~
01~ -
-
005"
3052 10 100 1000 7001
Frequency, Hz

Profile  Options Schedule Limits = Phase Preview Resonances Statistics

Operati ode tor:
peration mode generators ¥= 0.00 Output_7915

one or more devices 1

In ph
(®) In phase I

two or more devices

In phase opposition

5 -05
three or more devices

Wave ]
20 40 60 80

= New profile Open profile Current profile : New profile = Save as oK Apply

Fig. 5.27 Profile Configuration window, Phase tab

Whether it is possible to select the generator's operation mode on this tab depends on the num-
ber of simultaneously involved VCS controllers during the vibration tests:
e One VCS controller — In phase
e Two VCS controllers - In phase and In phase opposition
e Three VCS controllers - In phase and Wave.
e Four VCS controllers - In phase, In phase opposition and Wave.
Note: /n the Wave mode, the phase shifts between the controller control channels by 120°

when three VCS controllers are involved and by 90° when four VCS controllers are involved.
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On the Preview tab, you can preview the vibration test graphs for a given profile obtained by
calculation based on the pretest results (Fig. 5.28).

~ Edit profile - harmonic vibration | Project - C\ZETLab\confighsuvprofile\New profilexsvp - O *
Common testing time: 00:11:11 Frequency range : 3 Hz - 7000 Hz Acceleration range: 0.07-1.13 g
Frequency= 3.05 Hz Specified profile =007g Abort(+) =015g Tolerance(-) =0.05g Tolerance(+) =011g Abort(-) =004g -

BC111_7915_3 = 007g

Acceleration, g

3.052 10 100 1000 7001
Frequency, Hz

Profile  Options Schedule Limits Phase  Preview | Rescnances Statistics

Attention! The parameters specified in this page will not be applied

@ Inputs Control Tracking View Noises Quality =
ZET 028 NETO15 0On this page you can see the progress of your
_ test
BC111_7915_ 1 O O O 9%
BC111_7915_2 O O O 99%
BC 111_7915_3 Contral O 100 %
BC 111_7915_4 O O O 100 %
BC 111_7915_5 O O O 3/
BC111_7915_6 ] ] ] 100 %
BC111_7915_7 [l [l [l 100 %
BC111_7915_8 O O O 3/
ket &7
Contrel mode According to
B Mew profile - Open profile Current profile : New profile = Save as 0K Apply

Fig. 5.28 Profile Settings window, Preview tab

The graphs are presented for all measuring channels of the VCS controller, and each measuring
channels can be assigned any type of control (control, tracking, view, and also check the noise level
of the channel). To display the desired vibration graph, check the corresponding table cell.

Note: The graph information is for reference and intended to inform the VCS user of the ex-

pected results to be obtained in the vibration tests for a given profile.
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The Resonances tab contains statistical information based on the pretest results. On this tab, the
operator to evaluate the presence of resonances and antiresonances on the amplitude response (Fig.
5.29).

Note: If necessary (for more detailed consideration), scale the amplitude response on the fre-
1 quency scale to the area of interest, and only resonances and antiresonances falling within

[ —

the visualized graph area will be left in the table.

~ Edit profile - harmonic vibration | Project - C\ZETLab\config\suv\profile\MNew profilexsvp — m} *
Common testing time: 00:11:11 Frequency range : 3 Hz - 7000 Hz Acceleration range: 0.07-1.13 g
Frequency= 3.05 Hz  Transfer-BC111_7915_3 = 0.00023424 g/mV

02
01
0.05

Transfer, g/mV

0.0z
0.0
0.005

0.002
0.0m
0.0005

0.0002

3.052 10 100 1000 7000
Frequency, Hz

Profile | Options | Schedule =Limits = Phase Preview | Rescnances  Statistics

Table of resonances Table of anti+esonances

N Frequen... Q g/V  Phase.. Contribu... N Frequen... Q g/ Phase.. Contribu... VCS module ZET 028 N=7915

1 5838.84 3143 22842 -12836 n.n 1 1195.06 12.67 3.91 -4.71 66.23 Input BC 111_7915_3

2 203942 23.86 50.15 -7.06 14.99 2 695894 14390 1113 -127.35 2691

3 6905.87 90.29 3269 -126.36 9.67 3 1791.09 3.74 5.76 -15.74 3.56 On this page, you can see resonance and

4 129512 11.88 12.25 3.57 3.63 4 664249 5.24 6.50 -97.17 1.74 anti-resonance components by H1
5 184596 3.68 702 -32.32 1.56

Pass through rescnances Exclude points from the test
Mew profile Open profile Current profile : Mew profile ) Save as oK Apply

Fig. 5.29 Edit Profile window, Resonances tab

Using the Pass through Resonances button, you can build a profile with frequency holding at

the resonances specified in the resonances table.

Note: If necessary, you can manually edit the profile built automatically with frequency hold-

ing on resonances by excluding "excessive" boundary points.
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The Statistics tab contains statistical information based on the set values for the test profile
parameters. It provides the user with a possibility to assess the load of the shaker during vibration
tests (Fig. 5.30).

= Edit profile - harmonic vibration | Project - CAZETLab\confighsuv\profilé\New profilexsvp - O *

Common testing time: 00:11:11 Frequency range : 3 Hz - 7000 Hz Acceleration range: 0.07-1.13 g

Frequency= 3.05 Hz  Specified profile =007g Abort(+) =015g Tolerance(-) =0.05g Tolerance(+) =011g Abort(-) =004g

[=2]
R I B ey Iy g [ s s A A iy A [ s s A A
= el
©
-
5 1 — = O L +fr — — L - —I—— Tt — — 0 — T T —
[} — -
3 05 - -
- -
- —
- -
0z o= -
P -~
-~
01~ -
-
005
3052 10 100 1000 7001

Frequency, Hz

Prefile  Options Schedule Limits = Phase Preview Resonances Statistics

Parameters of the constituent elements of the test

Shaker Test subject

Tv 52120 block_1 Peak value Minimum value
Acceleration, g 100.0 4248 1.133 0.072 | 2%

Velogity, m/s 1.500 - 0.040 0.000

Displacement, mm 7.500 - 2.000 0.000006
Payload mass, kg 3.000 0230 — —

Pushing force, N 2000 - 0.543 0.543

Generator level, v 5.000 - 0291 0.004
Amplifier current, A 0.000 = 0.000 0.000

= New profile w Open profile Current profile : New profile = Save as o e 0K Apply

Fig. 5.30 Edit Profile window, Statistics tab
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To save the settings in the Edit Profile program, press the Apply button.

Also, the user can save the current test profile as a file which can be downloaded from the Edit
Profile window. To save the current test profile, select the Save as function in the Edit Profile window
(Fig. 5.).

= Save as
Fig. 5.31 Button for saving the test profile

In the opened window, set the name of the test profile and specify the path to save, and then

press the Save button (Fig. 5.).

A1 Note: You can save the current profile with any tab open.

~ Save profile *
™ » ThisPC » Windows-55D (C:) » ZETlab » config » suw » profile » v ] 2 Search profile
Organize + Mew folder 4= - o
Mpodwan gna e ™ Mame Date modified Type Size
PO-CYE Mpodman gna TecTuposanua File folder
[ This PC | | 1-3octavexsvp XSVP File 4KB
J 3D Objects || MNew profilexsvp XSVP File 4KB
|| npoxoa no pesoHancamxsvp XSVP File KB
[ Desktop e o .
| | pesoHancxsvp XSVP File 4 KB
] Documents | | recroBmiil xsvp XSVP File 4KB
J’ Downloads | | recroemiii2 xsvp XSVP File 5KB
J’i Music | | Tecropmiiiasvp XSVP File 4 KB
= Pictures | | pexsvp XSVP File 4 KB
[ Videos | ] w3lxsvp XSVP File 4KB
o Windows-55D (€
) DVD Drive (F:) O
v
File name: | Mew profilexsvp "
Save as type: | Sinus profile (*xsvp) ~
 Hide Folders Cancel

Fig. 5.32 Path to save the test profile

To download a previously saved test profile, select the Open Profile function. In the opened

window, select the desired test profile file and press the Open profile button.
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5.5.3 Testing

There is a coordinate grid with graphs in the center of the program window. During the vibration
tests, it displays graphs of acceleration by frequency, minimum tolerance, and maximum tolerance.

The Manual Control field is used for changing the acceleration amplitude, sweep speed, and
pass direction during the test. To display the Manual Control field, select it from the View menu of
the Sine Vibration program.

The Integral Parameters field contains indicators of the current state of vibration tests (acceler-
ation, velocity, displacement), as well as the test parameter values set in the test profile.

The Frequency and Time field contains the current frequency indicator and time counters. The
Total Time counter shows the total duration of vibration tests. The Current Time counter shows the
time elapsed from the start of the test.

The lower pane of the Sine Vibration program displays the event log, where important infor-
mation of the program operation is saved. After starting the program, the event log displays infor-
mation of the successful download of the pretest file (Fig. 5.33).

Current time Time of testing Description

15:53:42 00:00:00 Pre-Test files successfully uploaded

Fig. 5.33 Event log of the Sine Vibration program

Vibration tests are managed from a special menu in the lower-right corner of the program (Fig.

5.34).
O @

Start Recording

Fig. 5.34 Control menu of the Sine Vibration program

To start the vibration tests, press the Start button. To stop testing at any time, press the Stop
button. To pause testing, press the Pause button, and to resume testing, press the Start button.

Pressing the Recording button starts/stops recording electrical signals from all involved chan-
nels of the VCS controller. You can view the recorded signals in the View Results program from the
ZETLab Panel Display menu (see ZETLAB software. Operator's manual).

After pressing the Start button, the test system will gradually enter the specified mode (Fig.
5.35).
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Current time Time of testing  Description
15:53:42 00:00:00 Pre-Test files successfully uploaded
15:55:50 00:00:00 Control module is running
15:55:53 00:00:00 Mode parameters stabilization . . .

Fig. 5.35 Event log of the Sine Vibration program

ZETLAB

After the current acceleration RMS reaches 95% of the required acceleration, the program will

start vibration tests and report it in the event log (Fig. 5.36).

B Sine | Project - C\ZETLabh\confighsu\profile\Mew profilexsvp
Windows Help View

] Channel's name Values  Me. Level  Col
Frequency= 3.08 Hz Specified profile = 0.07g Abort(+) =015g Tolerance(-) =005g - - Contral
Tolerance (+) =011g Abort(-) =004g BC111_7915_3 =007g BC111_7915_3(CMEKTP) = no data
o . -BABC1117915_3 0.136 g 0 | ]
s 3 -[Z1BC 111_7815_3( CMEKTP ) = g [l ||
£ -] Tracking
2 [view
= | /1t e - e ] = == 4. JOutput
03.' - Ooutpu
<
1 / - FREQUENCY AMPLITUDE
08 / _______________ Velocity, cct./min ‘
o8 - 1.000 U@ e =
06
3anaTb CKOPOCTE 3anats 4acToTy
05 i
9 / / CURRENT BY THE PROFILE
02 ) rcocleraiong | 0141 o
02 LA Veoeymis | 0.0401 o4
VA ez 147 116
L
01 TIME OF TESTING
Current 00:00:52
TG 7 Frequency, 547
0.06
0.05 Pass 1 Total 00:11:11
i Profile : Mew profile
003 Acceleration : 0.07-1.13 g
3.052 10 100 1000 7001 Frequency :3-7000 Hz EIETETD
Frequency, Hz Number of passes : 1
Current time Time of testing ~ Descripticn
15:53:42 00:00:00 Pre-Test files successfully uploaded ‘
15:55:50 00:00:00 Control module is running ~ » \
15:56:03 00:00:00 Tests started u L
L 4
Pause Stop Recording

Fig. 5.36 Starting vibration tests

To display a measurement channel on the graph, select it from the list of channels in the right

pane of the program window (Fig. 5.37). This list includes all measuring channels for which one of

the test control types was selected in the Control Parameters program (Control, Tracking, View). The

measurement channel line also displays information of the current acceleration and the integral load

level for this channel.

(m] Channel's name Values
=] Control
[+]BC 111_7915_3 0.50

-[]BC 111_7915_3( CMEKTP ) i
[ Tracking

[ View

|:| Output

Me... Level Col..

Fig. 5.37 Selecting a channel to display on the graph
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If the Control status was assigned to multiple measuring channels in the Control Parameters
program, then list of channels in the Sine Vibration program will contain an additional channel "Total
(Medium)" or "Total (Max)", depending on the set parameters (Fig. 5.38).

(m] Channel's name Values Me... Level  Col. [m] Channel's name Values Me... Level Col..

=-i+]Contral =] Contral
Total (Medium) 0.00 g | Total (Max.) 0.00

| g [l [
. [ Total (Medium){ CTIEKTP ) 0.00436 g [l I [~ Total (Max.){ CMIEKTP ) 0.00521 g [ I
--|:|Tracking --|:|Tracking
[ View i [ view
w ] Output Il Output

Fig. 5.38 Selecting a channel to display on the graph
Note! If the control mode is selected based on the average value or maximum value, the chan-
nels selected with the Control status change their status to Tracking, and a virtual measuring

channel formed according to the average value or maximum value respectively becomes a
control channel.

If the value of the control channel exceeds the set limits (exceeding the permissible limits, ex-
ceeding the maximum parameters of the shaker, etc.), the tests will stop. The message log will display
information of the reasons for interrupting the test. To resume the vibration tests from the moment
they stopped, press the Continue button (Fig. 5.39).

BB Sine| Project - CAZETLab\confighsuvprofilé\New profilexsvp - m] *
Windows Help View
]| Channel's name Values Me.. Level Col.
Frequency= 3.05 Hz Specified profile = 007g Abort(+) =015g Tolerance(-) =0.05g - = Control
Tolerance (+) =011g Abort(-) =004g BC111_7915_3 =0.07g BC111_7915_3(CMNEKTP ) = no data Ty
= BC 111_7915_3 0.50 g ]
s 3 BC 111_7915_3( CMEKTP ) g Il ]
2 - Tracking
S 2 [view
T I e (7220 U (I I S A N I I ) ) U S O A - JOutput
GBJ s [outpu
<
1 / FREQUENCY AMPLITUDE
08 / _______________ Velocity, oct./ min
22 v 1.000 Y 0% || 100  [+10%
06 3803TE CKOPOCTE P
05 4 s A y
U / CURRENT BY THE PROFILE
os 7 Acceleration,g | 095 [ 025
02 Velosity m/s | 0.000543 | 004
Displacement, mm ‘ 0.00867 ‘ 0638
01 TIME OF TESTING
Current 00:01°44
007 Frequency, 997
0.06
0.05 Pass 1 Total 00:11:11
0.04
Profile : New profile
0.03 Acceleration *0.07-1.13 g
3052 10 100 1000 7001 Frequency - 3-7000 Hz EiEER
Frequency, Hz Number of passes : 1
Current time Time of testing  Description ~
15:55:50 00:00:00 Control module is running
15:56:03 00:00:00 Tests started
15:56:55 00:01:44 Beyond the tolerance limits ( +) by channel * BC 111_7915_3" on frequency 9.99 Hz, with acceleration 0.527 g ), /]
15:57:53 00:01:44 Tests stopped ‘ 4
155754 00:01:44 Connection to control module is stopping Recording
W

Fig. 5.39 The vibration test interruption

5-35



Working with ZETLAB VIBRO ZETLAB

During the tests, it is possible to track changes in the condition of the specimen under test at the
point (s) of the control channel setup in real time. To do this, start the Additional Graphs program
(Fig. 5.40) from the Windows menu.

B Additional graphics - [m] X
Amplitude characteristic Non-linear distortion
Frequency=305Hz BC111_7915_3 =024g/V  Pre-Test_7915 = 027 g/V Frequency=3.05Hz BC111_7915_3(THD) =050% -
g BC111_7915_3(THD+N)=1.07% BC111_7916_4(THD)=049%
3 200 BC111_7915_4(THD+N) =053% BC111_7916_6(THD) =054%
= BC111_7915_6(THD+N) =053% Pre-Test_ 7915 =1316%
ET w 214 -
50 c
e12
=
20 210
10 g
5 8
6
2
1 4
05 2
]
0z 0
3052 10 100 1000 7001 3.052 10 100 1000 7001
Frequency, Hz Frequency, Hz

Daz0Bad XapakTEPHCTHKA

Freguency=3.05Hz BC111_7915_3 =15700° Pre-Test 7915 =160.44"

°_ 200 (™ Channel's name Acceler.. Acceler.. Velocit.. Displ.. Peakwva.. Kurtosis Ske.. C..
] = [ Control
é 150 i .[ZIBC111_7915_3 1.13 1.3 0.00 0.00 115 1.50 o.00 [
100 i Tracking
| [APre-Test 7915 |
50
0
50
-100
-150
-200
3.052 10 100 1000 7001
Frequency, Hz
(®) Rel. the generator channel (O Rel. the control channel it the progran

Fig. 5.40 The Additional Graphs program window

The graphs of the Additional Graphs program show deviations of the current spectrum param-
eter values of the selected channel from the spectrum parameter values of the control channel gener-
ated in the test profile after passing the pretest. The calculation can be performed relative to the con-

trol channel or the oscillator channel.

To display information of the temporary implementation of signal parameters, start the Results
table program from the Windows menu of the Sine Vibration program. The opened Results table

window (Fig. 5.41) will show information of the vibration test process in the past.
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B Resultstable
16:03:13.750 09/06/2020
12

Acceleration, g

0.8

0.6

0.4

0.z

16:03:13.750 09/06/2020

Attenuator

05

-05
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Phase, *
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I} Name
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1BC 111.7915_3 ( Amplit...
L ]BC111_7915_2 (RMS-v2)
. []BC111_7915_2 ( Peak)
~.[]BC111_7915_3 ( Averag.)
= [JTracking

a[JBC 111.7915_4

w[JBC 111.7915_6
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]BC 111_7815_1
w[BC111_7915_2

m[JBC 11179157
[JOutput

@[] Output_7915

[Frequency

[ Acceleration
£ [(JGraph_2
=] Centrel
={BC 111_7915_3
-[£1BC 111_7915_3 ( Phase)
* []BC111_7915_3 { Cohere...
= [JTracking
aJBC 111_7915_4
[ BC 111_7915_6
=] View

B 111_7915_1

m[JBC 111.7915_2

w[JBC 111_7915_7
[Joutput

(=-[_]Output_7915

- Oattenuator
¢ [velocity

[Load level

Values c...

112
112
114
113

538.84
113

5.16
1.00

0.20

0.05

Selec...

113
113
1.16
113

64.76
113

-17.44
1.00

020

0.05

Dim...

oo ow e

Hz

Level C..

Recording

16:01:10 16:01:42 16:02:15 16:02:47 16:03:20 160352 16.04:24
09/06/2020 09/06/2020 09/06/2020 09/06/2020 09/06/2020 09/06/2020 09/06/2020

Fig. 5.41 The Results table program window

The upper-right corner lists the names of channels with available graphs. You can change the
graph color by clicking on the colored rectangle. To save the recorder readings, press the Recording

button. Only selected graphs available in the View Results program will be saved.
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To display information of resonances and antiresonances, start the Resonance Analysis program
from the Windows menu of the Sine Vibration program. The opened Resonance Analysis window

(Fig. 5.42) will display information of the changed resonances and antiresonances parameters during
the vibration tests.

7| Resonance analysis - O X
Besultzliable Generator relative : BC 111_7915_3 v
155558100 09/06/2020 Fr_1=nodata Qph_1=nodata > @ Resonances O Antiresonances
Qpar_1 =nodata Contribution_1 =nodata  Fr_2 = no data
Qph_2=nodata  Qpar_2= no data
Contribution_2=no data Fr_3=nodata Qph_3=nodata
2 Qpar_3=nodata Contrbution_3=nodata  Fr 4= no data Fr, Hz Gph Qpar Contributi..  Quality, % Fr, Hz Qph Qpar Contributi..  Quality, %
5888.84 28.93 3143 54.52 1195.06 2331 12.67 41.06
18 8655.11 3213 32.13 13.22 7786.90 12048 36.91 38.01
16 2039.42 1834 23.86 11.39 6958.94 143.90 143.80 16.68
14 7137.18 28.46 2938 10.76 1791.09 435 3.74 2.20
) 6905.87 140.79 90.29 735 6642.49 10.11 5.24 1.08
1.2 1295.12 9.61 11.88 2.76 1845.96 368 368 0.97
1
o8
06
04
02
(o]
155632 155754 155916 16.00.38
09/06/2020 09/06/2020 09/06/2020 09/06/2020
Amplitude characteristic
Frequency=3.05Hz BC111_7915_3=000B/B N N
o . Nyquist diagram
@ 01 T= 8324 Amplitude=-0188B/B8 Phase=-0.08"°
o
5 001
gn 001
0
3052 10 100 1000 7001
Frequency, Hz
Phase response
Frequency=3.05Hz BC111_7915_3=16044"
200 -01
o
@
E 100
a
0
-0.2
100
-200
3052 10 100 1000 7001 -05 -04 -0.3 -0.2 -01 0 01 02 0.3 04
Frequency, Hz

Fig. 5.42 Resonance Analysis Program View

To save the report, run the Report command from the Windows menu in the Sine Vibration
program. In the opened window, you can specify the name of report file and path to save it, and then
press the Save button. The report is also saved automatically after the vibration tests are completed.

To view the report files, press the Test Results button on the VCS panel. In the opened window,
select the appropriate test type and go to the Test Results folder. You can view the report files using
the View Results program. To do this, right-click on the file and select Open in ResultViewer (Fig.
5.43) from the context menu.
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In the View Results program, the Graph tab displays the graphical part of the report on the

completed test (Fig. 5.44).

B View results - [New profile_16-08-47.dtx]
File Edit Window Help

-8 x

Graph  Table  Statistics

Frequency= 28.23 Hz

w

Acceleration, g
~N

08
07
06

05
0.4

0.3

0z

0.08
007
006
005

0.04

3.062 10

<

loToso

Specified profile = 072g  Abort(+) =144g

Tolerance (-) =051g

Tolerance (+) =102g Abort(-) =036g BC111.7915_3=070g

BC 111_7915_3(CMNEKTP ) = no data

1000

7001
Frequency, Hz
>

Fig. 5.44 Example of a vibration test report
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To view the graph values in table form, go to the Table tab (Fig. 5.45).

B View results - [New profile_16-08-47.dt] - ] X
File Edit Window Help -8 x
Graph  Table  Statistics
~
v
Eres = |
[x [¥1 [y2 [¥3 [va [¥s |6 [¥7 [v8 [¥a [r10 [¥11 [¥12 [r13 2 [¥15 [ -~
|Frequency | Limit by shaker |Limit by shaker | Minimum value ¢| Maximum value | Specfied profile| Abort (+) | Tolerance () |Tolerance (+) [Abort (<) |BC 111 7915_|BC 111 7915_ ‘EC 111,7915,-| c 111,7915,w|ac 111 7915_ |BC 111 7915_ |BC 111 7
Hz g g [mv [mv g la g [a la la la g ] g la g
34 3 240594 0.00686757 0.076 5000 0.723454 144348 0.512166 102191 0.362585 0704663 0.745781 0764235  0.0181589  0.0161606  0.781
35 28.9945 25,3774 0.00666757 0.07% 5000 0.743007 148249 0.525009 1.04953 0.372386 0.735393 0.765445 0782883  0.0216783  0.0147643 0.7998
36 29.7576 26,7307 0.00686757 0.07% 5000 0.76256 152151 0.539851 LO7714 0.382185 0.751776 0776321 0790665 0.0195914  0.0122865 0.8077
37 30.5208 28.119)  0.00666757 0.07% 5000 0.782113 1.56052 0.553693 1.10476 0.391385 0.764389 0.788429 0802495  0.0218941  0.0172514 0.8193
38 31.283 29,5426 0.00686757 0.076 5000 0.801665 159953 0.567536 1.13238 0.401784 0.775017 0.805642 0519947 0.0239386  0.0170424  0.8363
39 32.0466 30,7957 0.00666757 0.076 5000 0.521218 163855 0.581373 116 0.411584 0796436 0.825837 084085 0.0294001  0.0167415  0.8568
40 32.8095 315289 0.00686757 0.076 5000 0.840771 167756 0.53522. 118762 0.421384 0.815612 0847437 0863206 0.0257887 0016225 08788
41 33.5727 322621 0.00666757 0.07% 5000 0.860324 171657 0.609063 121524 0.431183 0.834339 0.366316 088233 0.0295849  0.0157298  0.8574
2 34.3357 329954 0.00666757 0.07% 5000 0.879877 1.75558 0.622905 1.24286 0.440983 0.852553 0885541 0.903518|  0.0345535  0.0180327 0.9172
43 35.0987 337286 0.00686757 0.07% 5000 0899429 17946 0.636747 1.27048 0.450733 0.871821 0811263 0.927593 0038592 0.0182134 0,841
4 35.8617 349618  0.00666757 0.07% 5000 0.918982 1.83361 0.65059 1.2981 0.4508582. 0.891822 0938595 0.945265|  0.0384569 0020297 09517
45 36.6248 351851  0.00686757 0.07% 5000 0938535 187262 0.664432 132572 0.470382 0.910202 095522 0962028  0.0373504  0.0223529  0.9783
% 37.3878 35.9283|  0.00666757 0.07% 5000 0.958088 191164 0.678274 1.35334, 0.480181 0.92751 0.972936 0.579952)  0.0355726  0.0227813  0.994
47 38.1508 366515 0.00666757 0.076 5000 0.977641 1.95065 0.692117 1.38095 0.489581 0.945331 099739 100507 00318125  0.0204238 1016
48 38.9138 37.3348|  0.00666757 0.076 5000 0.957154 198966 0.705959 140857 0.499751 0.964201 101621 102196 00284161  0.0181436 1033
£ 39.6768 38128 0.00666757 0.076 5000 1.01675 2.02868 0719801 143619 0.50958 0.983929 103772 104193 00187053  0.013%5 1053
50 40,4399 38612 0.00666757 0.07% 5000 10363 206769 0.7336%4 146381 0.51933 L0035 106112 106855  0.0161003 00110733  L.078
51 41,2029 395944 0.00666757 0.07% 5000 1.05585 2.1067 0.747485 1.49143 0.52918 1.02351 107927 108768 00188921  0.0144574 1098
52| 41,9658 40.3277 0.00666757 0.07% 5000 1.0754 2.14571 0761328 151305 0.538578 1.04232 108486 11 00187939 0.0166921 1113
53 42.7289 410803 0.00666757 0.07% 5000 1.094%5 2.18473 0.775171 1.54667 0.598773 1.06056 1.11489 111744 00171797  0.0216317 1131
54 43,492 417941 000666757 0.07 5000 111451 2.22374 0.789013 157429 0.558578 L0799 11359 113825 00196533  0.0260673  L148
55 44.255 424882 0.00666757 0.07% 5000 1.13302 2.26067 0.802115 1.60043 0.567854, 1.10046 1.15838 116127  0.0350044  0.0284388 1167
56 45.018 424882 0.00666757 0.076 5000 113302 2.26067 0.802115 1.60043 0.567854 111668 1.1648 116802  0.0388725 0031222 1170
57| 45.781 42.4882  0.00666757 0.07% 5000 1.13302 2.26067 0.802115 160043 0.567854 112579 116654 116999  0.0313237  0.0363231  L171
58 46.544 424882 0.00666757 0.076 5000 113302 2.26067 0.802115 1.60043 0.567854 113048 1.16545 117048 00259757  0.0293528 1171
59 47.3071 42.4882  0.00666757 0.07% 5000 1.13302 2.26067 0.802115 160043 0.567854 113264 116237 116792  0.0262355  0.0282467 L1171
50 48.0701 42,4882 0.00666757 0.07% 5000 1.13302 2.26067 0.802115 1.60043 0.567854 113254 1.15836 116511 00251522  0.0281417 1171
61 48.8331 42,4882 0.00666757 0.076 5000 1.13302 2.26067 0802115 160043 0.567854 113189 116084 116732 0023907  0.0270577  L178
62 49.5961 424882 0.00666757 0.07% 5000 1.13302 2.26067 0.802115 1.60043 0.567854 1.13242 1.16407 11717| 00227474 0.0209215 1186
63 50.3592 42,4882 0.00666757 0.07 5000 1.13302 2.26067 0802115 160043 0.567854 113441 1.16955 117734 00217042 0.0176675 1194
54 51.1222 424882 0.00666757 0.07% 5000 1.13302 2.26067 0.802115 1.60043 0.567854, 1.13652 117121 118017  0.0215892  0.0174021) 1197 ,,
< >
loTose

Fig. 5.45 Example of a vibration test report
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5.6 The Random Vibration program *r,

5.6.1 Program Purpose
To test specimens for vibration resistance in a wide frequency range, the Random Vibration
program is used.

5.6.2 Preparing for testing

When preparing for vibration resistance tests in a wide frequency range, set the following pa-
rameters (if not set): shaker parameters, specimen parameters, channel parameters (see sections 5.1-
5.3), and then perform a pre-test according to section 5.4.

To go to the Random Vibration program window, press the Random button on the VCS Panel
(Fig. 5.1). The Random Vibration program window (Fig. 5.46) will appear on the monitor screen.
Caution! The Random button on the VCS panel will only be available for activation if the

program detects the pre-test results.

B Random vibration | Project - CAZETLab\config\suprofile\ MIL-STD-810H-514.8C-12.xwbn - u] X

Windows  View

Frequency=10.68Hz  Specified profile = 0.01 g2Hz'  Abort(+) =002g*Hz' Tolerance (+ ) = 0.01 gz Hz™" - Channel's name Values  Me.. Level Col.
_ og,BC111.7915.3 = 0,00 g*Hz" _ BC111.7915_3 (SDP) =nodata _ Abort(+) =no data = Control
By BC 111_7915_3 0.00272 g I [ ]
£s 0 BC 111_7915_3 (SDP) 0.00272 g I [ ]
= -[JBC111_7915_3 (ZETSDP) 000272 g [ |
3 ; Tracking
(5 Cview
[Joutput
01
001 = — — Equalization
Equalization, % 020 Adjustment of the = -G I:I +G
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Time
1e-8 Remain On level Total
| oooooo | oooooo | owmoowoo
1e-9
1068 100 1000 2000 Profile: MIL-STD-810H-514.8C-12
Frequency,Hz | frequency range: 10-2000 Hz
Frequency resolution : 0.763 Hz Edit proil
Current time Time of testing  Description Integral level - 3.22 g it profile
16:30:53 00:00:00 Pre-Test files successfully uploaded Duration : 00:02:45

O e

Start Recording

Fig. 5.46 Random Vibration program window

To set the test profile, press the Edit Profile button (Fig. 5.47) from the main window of the
Random Vibration program.

Edit profile

Fig. 5.47 Edit Profile button
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The Edit profile — Random vibration window will open (Fig. 5.48).

[ cdit profile - Random vibration | Project - CAZETLab\config\suvprofiley MIL-STD-810H-514.8C-12.xwbn - O X
Test duration: 00:02:45 Frequency range: 10 - 2000 Hz Integral level: 3.22g
Frequency=10.68Hz  Specified profile = 0.01 gHz Abort(+) =0.02g*Hz" Tolerance(-) =0.00g*Hz™" Tolerance(+) =0.01 g*Hz™ Abort(-) = 0.00g>Hz™

-

T

E 10

~

=]

a 1

[=]

w

01

0.01

0.001

0.0001
10.68 100 1000 2000

Frequency,Hz
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Hz g?Hz ! dB/octave a % dB dB dB dB
1 10 0.006 6 3 3 6 Delete
o 0.232 0.52
2 19 0.006 6 3 3 &
-7 0.10 0.0964
3 23 0.0008 6 3 3 &
o 0.299 0.863
Measurement unit of the
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i 350 0.015 3 3 3 6 322
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8 570 0.0015 ] 3 3 ] hd
[[] show throughout frequency range [[] Display limits by shaker - specimen
Mew profile Open profile Current prefile : MIL-5TD-810H-514.8C-12 =y Save as oK Apply

Fig. 5.48 Edit profile — Random vibration window, Profile tab

On the Profile tab, you can set the parameters of the Random Vibration test profile in the table.
To add a row to the table, select the area in the table where you want to add the row and press the
Insert button. In the new row, enter the parameters defining the inflection point. To delete a row,
select it with a mouse click and press the Delete button. To start vibration tests, you need a profile
consisting of at least two lines with different frequencies.

In addition, each reference point has 4 parameters defining the allowed range for vibration tests:
Tolerance (+), Tolerance (-), Abort (+), Abort (-). If the Abort (+) and Abort (-) parameter values are
exceeded, the tests in the control channel will stop. The parameters set the integral acceleration level
tolerance at each test point according to the profile. By default, the tolerances are set to +3dB and
+6dB, respectively, but you can edit them manually.

The Measurement unit of the acceleration parameter sets the acceleration unit to g or m/s? for
the test profile graph.

To change the overall noise level in proportion, enter the required value in the Acceleration
integral level field and press the Set button. The coefficients in the SDAP table will be automatically
recalculated so that the total integral level becomes consistent with the specified number.

Activating the Show throughout frequency range parameter displays the entire frequency range

set during the pretest on the spectrum graph.
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When you select the Display Limits by shaker - specimen parameter, the spectrum graph in the
Random Vibration window will additionally display graphs of the maximum and minimum accepta-
ble profile values (range of the allowed profiles).

Note: The graphs of maximum and minimum acceptable profile values are calculated accord-
“* ing to the shaker and specimen parameters, as well as the pre-test results.
A graph of the spectral density of acceleration power with tolerance graphs is displayed in the

upper pane of the Edit profile — Random vibration program window.
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The Options tab contains settings for calculating and displaying spectrum graphs (Fig. 5.49).

. Edit profile - Random vibration | Project - CAZETLab\confighsuvprofile\MIL-5TD-810H-514.8C-12.xwbn — m] *
Test duration: 00:02:45 Frequency range: 10 - 2000 Hz Integral level: 3.22g
Frequency=10.68Hz  Specified profile = 0.01 gHz Abort(+) =0.02g*Hz" Tolerance(-) =0.00g*Hz™" Tolerance(+) =0.01 g*Hz™ Abort(-) = 0.00g>Hz™

-
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[=]
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0.0001
10.68 100 1000 2000

Frequency, Hz

Profile  Options | Schedule Random vibration on Random vibr Sinus to the Random vibration Limits = Resonances Preview Statistics
Options

30 ~ | Duration of averaging, s 0.763 Frequency resolution, Hz
120 ~ | Number of degrees of freedom 10 ~ | Output mode time, 5
70 ~ | Dynamic range of amplitude response, dB 40 ~ | Rate of signal attenuation after shut down, dB/s
Selective ~ | Method of measurement 20 ~ | Maximum increasing rate, dB/s
S0P ~| Control method 20 ~ | Maximum decreasing rate, dB/s
[+/] Smesthly adjustment to the specified profile : Kuriosis of broadband noise

[[Juse & median filter to smooth the spectrum 5 ~ | Maximum value of the crest factor

Median filter length Henonb308aTe GYHKUMKS KCPPEKLIMK NPH NOACTPORKE

Mew profile Open profile Current prefile : MIL-5TD-810H-514.8C-12 =y Save as oK Apply

Fig. 5.49 Edit profile — Random vibration window, Options tab
The Duration of averaging parameter sets the interval duration of averaging values on the spec-

trum graph. In this way, the spectrum graph shows the averaged values for a set time period.

The Number of Degrees of Freedom parameter determines the time of data accumulation when
calculating the spectrum, taking into account the specified frequency resolution. This parameter is
the specimen of the accumulation time and frequency resolution. Thus, the lower the frequency res-
olution value, the greater the data accumulation time for the same number of degrees of freedom.

For the Dynamic Range of the amplitude response parameter, select a value that sets the differ-
ence between the maximum value and minimum value of the amplitude response.

The Method of measurement parameter sets the method for calculating SDP values. It can be
Selective or Effective. With the Selective measurement method, the SDP values will be calculated
according to the transfer characteristic H1 (when calculating SDP, only the response signal to the
impact is taken into account). With the Efficient measurement method, the SDP values will be calcu-
lated according to the transfer characteristic Hv (when calculating SDP, the entire recorded signal is
taken into account).

The Control Method parameter sets the method to control and display SDP of the registered
signal. It can be SDP or ZET SDP. In the SDP control method, the spectral power of the recorded
signal is used as the controlled quantity. The ZET SDP control method additionally includes digital
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processing of the power spectral density for quick smoothing and clearing the noise on the power
spectral density graph when averaging is insufficient, as well as reducing control errors.

When the Smoothly adjustment to the specified profile parameter is selected, the spectrum
graph can return to the test profile when the transfer characteristic changes due to physical changes
in the specimen under test or tooling.

The Use a median filter to smooth spectrum parameter is used to eliminate the generated pulses
on the spectrum graph. The larger the Median filter length parameter value, the wider pulse can be
taken.

The Frequency Resolution parameter displays the frequency resolution value set in the Control
Parameter program.

The Output mode time parameter defines the time for increasing the signal from zero level to
the profile level.

The Rate of signal attenuation after shut down parameter determines the speed at which the
signal attenuates at the end of the test.

The Maximum increasing Rate and Maximum decreasing parameters determine the maximum
rate of increasing and decreasing signal strength during the tests.

The Kurtosis of Broadband Noise parameter is used for individual configuration of the proba-
bility of distribution of noise emissions (pulses) for the generated wave shape. Increasing the kurtosis
leads to a significant increase in high-power noise emissions (pulses).

The Maximum value of the crest Factor parameter limits the maximum allowed value of the

signal's peak factor during the vibration tests.
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The Schedule tab is used for setting the vibration test schedule: the number of vibration test
stages, the time of each stage, equalization, and enabling / disabling the sine and noise adding func-
tion. (Fig. 5.50).

. Edit profile - Random vibration | Project - CAZETLab\config\suv profile\MIL-5TD-810H-514.8C-12.xwbn - O X
Test duration: 00:02:45 Frequency range: 10 - 2000 Hz Integral level: 3.22 g
Frequency= 10.68 Hz  Specified profile = 0.01 g2Hz' Abort(+) =002g®Hz"' Tolerance(-) = 0.00g>Hz' Tolerance(+) =001 g*Hz"' Abort(-) = 0.00g?Hz"

SDP, g2 Hz"*

01

o f— — — —

0.001

0.0001
1068 100 1000 2000

Frequency, Hz

Profile  Options | Schedule Random vibration on Random vibr Sinus to the Random vibration Limits = Resonances Preview Statistics

h= Mode Duration, Equalization, Equalization, Integral level, lom vibration on Random vibrSinus to the Random vibration| Insert
s kA dB a sert

Work 00:00:10 20 -14 0.645 No All Delete
Work 00:00:10 30 -10 0967 No 13
Work 00:00:10 5 -26 0.181 Ne 245
Work 00:00:03 40 -8.0 129 No b
Loop from the position 1 number of iterations 5

[ SR

Test duration

00:02:45

= Mew profile Open profile Current profile : MIL-STD-810H-514.8C-12 = Save as oK Apply

Fig. 5.50 Edit profile — Random vibration window, Schedule tab

The vibration test schedule is a data table. To add new rows to the table, press the Insert button.
If vibration tests have multiple stages, add the appropriate number of rows to the table. The configu-
ration is individual for each stage of the test.

The Mode parameter has several states:

e Work — in this mode, the program is performing tests according to the profile;

e Pause — in this mode, the program is pausing tests for a specified time;

e Loop — in this mode, the program is repeating operations from a specified position a
specified number of times.

The Duration parameter is used to set the duration of the vibration test stages.

The Equalization (%), Equalization (dB) and Integral level (g) parameters are used to set the
integral acceleration level ratio at the current test stage to the level determined by the test profile, and
the values in one column automatically recalculate the values in other column.

The Random Vibration on Random Vibration and Sinus to the Random Vibration parameters
are used for adding narrowband noise or sinusoidal vibrations to Random Vibration according to the

settings on the respective tabs of the vibration test profile. To add segments with narrowband noise
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or sinusoidal vibration overlaid on Random Vibration, left click on the corresponding cell and select

the required segments (Fig. 5.51).

Nz Mode Duration, Equalization,
s %

Insert

Equalization, Integral level, jom vibration on Random vibr3inus to the Random vibratios
dB

Nelete

2 work 00:00:10 30 -10 0.967 Mo 1,3 ¥ 1-Maintain (102 Hz, 2.62 g}
3 Work 00:00:10 5 26 0.161 No 245 & 2 Maintain (204 Hz, 099 g)
4 Work 00:00:03 40 80 129 Mo 13
i - Maintai .
5 Loop from the position 1 number of iterations 5 SR Ehe g
~ 4 - Maintain (408 Hz, 1.03 g)
~ 5 - Maintain (510 Hz, 0.54 g)

Fig. 5.51 Selecting segments for adding Sine to Random Vibration
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In order to enable adding narrowband noise to Random Vibration (combined tests) when per-
forming vibration tests, go to the Random Vibration on Random Vibration tab (Fig. 5.52).

. Edit profile - Random vibration | Project - CAZETLab\config\suv profile\MIL-5TD-810H-514.8C-12.xwbn* - O X

Test duration: 00:11:00 Frequency range: 10 - 2000 Hz Integral level: 3.22 g

Frequency=10.68 Hz  Specified profile = 0.01 g2Hz' Abort(+) =002g2Hz"' Tolerance(-) = 0.00g>Hz Tolerance(+) =001 g*Hz"' Abort(-) = 0.00g?Hz"

SDP, g2 Hz"*

01

o f— — — —

0.001

0.0001
1068 100 1000 2000

Frequency, Hz

Profile  Options | Schedule Random vibration en Random vibr Sinus to the Random vibration Limits = Resonances Preview Statistics

Nz Mode Initial frequency. End signal frequency, SDAP, Frequency band, Sweep velocity Measurement unit o
Hz Hz g?Hz™" Hz sweep speed

1 Pass 20 80 0.01566 10 1 oct./min Delete
2 Maintain 1000 0.01566 100

= Mew profile Open profile Current profile : MIL-STD-810H-514.8C-12* = Save as hr ) oK Apply

Fig. 5.52 Edit profile — Random vibration window, Random Vibration on Random Vibration tab

The parameters of adding narrowband noise to Random Vibration are listed in a data table. To
add new rows to the table, press the Insert button. If there are multiple segments, add the appropriate
number of rows to the table. For each test segment, settings are made individually.

The narrowband noise adding to Random Vibration function has two modes:

e Pass mode — in this mode, narrowband noise with a set frequency band is moving from
the initial frequency to the final frequency and back. In the table, set the values for the
initial frequency and final frequency, frequency band, SDAP, and scan speed;

e Maintain mode — in this mode, narrowband noise is held in the specified frequency band.

In the table, set the values for the initial frequency, frequency band, and SDAP.
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To enable adding sinusoidal vibrations to Random Vibration (combined tests) when conducting
vibration tests, go to the Sinus to the Random Vibration tab (Fig. 5.53).

. Edit profile - Random vibration | Project - CA\ZETLab\config\suvprofile\MIL-5TD-810H-514.8C- 12 xwbn™ - O x
Test duration: 00:11:00 Frequency range: 10 - 2000 Hz Integral level: 3.22 g
Frequency= 10.68 Hz  Specified profile = 0.01 g2Hz' Abort(+) = 002g?Hz" Tolerance(-) =0.00g2Hz' Tolerance (+) =0.01 g2Hz' Abort(-) = 0.00 g2Hz"

SDP, g2 Hz"*

01

o f— — — —

0.001

0.0001
1068 100 1000 2000

Frequency, Hz

Profile  Options | Schedule Random vibration on Random vibr Sinus te the Random vibration Limits Resonances Preview Statistics

= Mode Initial frequency, End signal frequency, Amplitude, Sweep velocity Measurement unit o=
Hz Hz g sweep speed
1 Maintain 102 262 Delete
2 Maintain 204 099
3 Maintain 308 125
4 Maintain 408 103
5 Maintain 510 0.54
= Mew profile Open profile Current profile : MIL-STD-810H-514.8C-12% = Save as hr ] oK Apply

Fig. 5.53 Edit profile — Random vibration window, Sinus to the Random Vibration tab

The parameters of adding the sinusoidal vibration to Random Vibration are listed in a data table.
To add new rows to the table, press the Insert button. If there are multiple segments, add the appro-
priate number of rows to the table. For each test segment, settings are made individually.

Adding sinusoidal vibration to Random Vibration has two modes:

e Pass mode — in this mode, sinusoidal vibration with a set amplitude is moving from the
initial frequency to the final frequency and back. In the table, set the values for the initial
frequency and final frequency, amplitude, and scan speed;

e Maintain mode — in this mode, sinusoidal vibrations are held at the specified frequency.
In the table, set the values for the initial frequency and amplitude.

A graph SDPA power with added sine, as well as tolerance graphs are displayed in the upper

pane of the Edit profile — Random vibration window.
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On the Limits tab (Fig. 5.54), you can set the acceptable test limits for the control and tracking
measurement channels. According to the parameters with enabled control, (during the tests) exceed-

ing the set parameter values will be monitored, and if they are exceeded, the tests will stop immedi-

. Edit profile - Random vibration | Project - CAZETLab\configisuv profile\MIL-5TD-810H-514.8C-12.xwbn* — m] *
Test duration: 00:11:00 Frequency range: 10 - 2000 Hz Integral level: 3.22g
Frequency=10.68Hz  Specified profile = 0.01 g2Hz Abort(+) =0.02g*Hz" Tolerance(-) =0.00g*Hz Tolerance(+) =0.01 g*Hz™ Abort(-) = 0.00g*Hz™
-
T
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~
=]
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[=]
w
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0.01
0.001
0.0001
10.68 100 1000 2000
Frequency,Hz

Profile  Options | Schedule Random vibration on Random vibr Sinus to the Random vibration Limits Resonances Preview Statistics

Test interrupt parameters by control channels Test interrupt parameters by tracking channels

BuifBneHue menkux gedekTos u gpebeara nagenns
[[] Excess of background noise in the vibration signal [[] Excess of background noise in the vibration signal
10 ) 10

Slow development of specimen deformation
[[] Deviation of specimen AFR integral [] Deviation of specimen AFR integral
LS 10

Rapid development of specimen deformation

[[] Excess of signal crest-factor []Excess of signal crest-factor

5

> Mew profile . Open profile Current profile : MIL-STD-810H-514.8C-12* = Save as - oK Apply

Fig. 5.54 Edit profile — Random vibration window, Limits tab

To enable parameter control, activate (check the cell) the corresponding parameter, and to dis-
able it, deactivate (uncheck the cell).

You can set limits for the following parameters of the monitoring and tracking channels:
e Excess of background noise in the vibration signal;
o Deviation of specimen AFR integral;

e Excess of signal crest-factor.
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The Resonances tab contains statistical information based on the pretest results. On this tab,

you can evaluate the presence of resonances and antiresonances on the amplitude response (Fig. 5.55).

Note: If necessary (for more detailed consideration), scale the amplitude response on the fre-

A1 quency scale to the area of interest, and only resonances and antiresonances falling within
the visualized graph area will be left in the table.

. Edit profile - Random vibration | Project - C:\ZETLab\configisuvprofile\MIL-5TD-810H-514.8C-12 xwbn™

- m] X
Test duration: 00:11:00 Frequency range: 10- 2000 Hz Integral level: 3.22 g
Frequency= 3.05 Hz  Transfer-BC111_7915_3 = 0.00023424 g/mV
>
E
=
2 o1
[T
E Vi
c
=
= oo
0.001
3052 10 100 1000 7000
Frequency, Hz

Profile  Options | Schedule Random vibration on Random vibr Sinus to the Random vibration Limits Resonances Preview Statistics

Table of resonances Table of antitesonances
N¢ - Frequency,... Q g/V Phase, ©  Contributi.. N Frequency,... Q g/V Phase, *  Centributi.. VCS module ZET 028 N=7915
1 5888.84 3143 228.42 -128.36 #1711 1 1195.06 1267 3.01 -47 66.23 Input BC 111_7915. 3
2 2039.42 23.36 50.15 -7.06 14.99 2 6958.94 143.90 1113 -127.35 26.91 — -
3 6905.87 90.29 32.60 -126.36 9.67 3 1791.09 3.74 5.76 -15.74 3.56 . .
On this page, you can see resonance and anti-rescnance
4 129502 1188 1225 357 363 4 664249 5.24 6.50 9717 174 components by H1
5 1845.96 3.68 T.02 -32.32 1.56
> MNew profile Open profile Current profile : MIL-5TD-810H-514.8C-12* = Save as e ] oK Apply

Fig. 5.55 Edit profile — Random vibration window, Resonances tab
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On the Preview tab, you can preview the vibration test graphs for a given profile obtained by
calculation based on the pre-test results (Fig. 5.56).

. Edit profile - Random vibration | Project - CAZETLab\config\suv profile\MIL-5TD-810H-514.8C-12.xwbn* - O X
Test duration: 00:11:00 Frequency range: 10 - 2000 Hz Integral level: 3.22 g
Frequency= 1221 Hz  Specified profile = 0.01 g2Hz* Abort(+) =002g2Hz"' Tolerance(-) = 0.00g>Hz' Tolerance(+) =001 g*Hz"' Abort(-) = 0.00g2Hz" R

BC111_7915_3=0.00g*Hz™"

N 10
=
o
= 1
o
a
“ 01
001 —/ |0 o
0001 — e = = e = = =
0.0001
1068 100 1000 2000
Frequency, Hz
Profile  Options | Schedule Random vibration on Random vibr Sinus to the Random vibration Limits = Resonances Preview Statistics
Inputs. Control Tracking View Noises RMS
ZET028 N27915
BC111_7915_1 | O O 6039
BC111_7915_2 O O O 1699
BC111.7915_3 Control Oa 395g
BC111.7915_4 Oa O Oa 14.1g
BC111_7915_5 O m| |
BC111_7915_6 O N O 134g
BC111_7915_7 O O O 100g
BC111.7915_8 O O O
Output
Output 7915 O off 489 mV
Control mode According to
= New profile . Open profile Current profile : MIL-STD-810H-514.8C-12* = Save as - oK Apply

Fig. 5.56 Edit profile — Random vibration window, Preview tab

The graphs are presented for all measuring channels of the VCS controller, and each measuring
channels can be assigned any type of control (control, tracking, view, and also check the noise level
of the channel). To display the desired vibration graph, check the corresponding table cell.

Note: The graph information is for reference and intended to inform the VCS user of the ex-

pected results to be obtained in the vibration tests for a given profile.
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The Statistics tab contains statistical information, so that the user can assess the load of the

shaker during vibration tests (Fig. 5.).

. Edit profile - Random vibration | Project - CA\ZETLab\config\suvprofile\MIL-5TD-810H-514.8C- 12 xwbn™ - O x
Test duration: 00:11:00 Frequency range: 10 - 2000 Hz Integral level: 3.22 g
Frequency=12.21 Hz  Specified profile = 0.01 g2Hz' Abort(+) = 002g?Hz" Tolerance(-) =0.00g2Hz' Tolerance (+) = 0.01 g2Hz' Abort(-) = 0.00 g2Hz"
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o
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0.001 — e — = == = = = o = e \"j,//k
LS — — —_— — - — — —_— — —_— — -—
0.0001
10.68 100 1000 2000

Frequency, Hz
Profile  Options | Schedule Random vibration on Random vibr Sinus to the Random vibration Limits Resonances Preview Statistics

Parameters of the constituent elements of the test

Shaker Test subject

TV 52120 block 1 Expected value (RMS) Expected value (Peak)
Acceleration, g 50.00 2124 32727 16.11
Velocity, m/s 1.500 = 0.029 0.149 I 9%
Displacement, mm 7.500 = 0332 1.661 - 22%
Payload mass, kg 3.000 0.230 0.230 = I 7%
Pushing force, N 100.0 = 15.16 75.84 .
Generstor level, v 5000 = 0488 2442
Amplifier current, A 0.000 = = =
= New profile - Open profile Current profile : MIL-STD-810H-514.8C-12* = Save as | | oK Apply

Fig. 5.57 Edit profile — Random vibration window, Statistics tab
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Also, the user can save the current test profile as a file which can be downloaded from the Edit
Profile window. To save the current test profile, select the Save as function in the Edit Profile window
(Fig. 5.).

B Save as
Fig. 5.58 Save as button to save your profile

In the opened window, set the name of the test profile and specify the path to save, and then
press the Save button (Fig. 5.).

. Save the vibration test profile *
™ » ThisPC » Windows-55D (C:) » ZETlab » config » suw » profile » v ] Search profile
Organize + Mew folder 4= - o
PO-CYB "~ Mame Date modified Type Size
[ This PC Mpodman gna TecTuposanua 6/1/2020 4:08 PM File folder
J 3D Objects | | MIL-5TD-810H-314.8C-12xwbn XWBN File 6 KB
o . o
I Deskiop || npoBreiixwbn XWEM File 3KB
|| npodune 5_20_300.xwbn XWEN File KB
|| Documents . . .
|| recrxwbn XWBHN File 4KB
* Downloads
J’i Music
=/ Pictures
m Videos
o Windows-55D (T
= ZETFlash (E:)
) DVD Drive (F:) O
v
File name: | MIL-5TD-810H-514.8C-12xwbn “
Save as type: | Vibration test profile file (*.xwbn) ~
 Hide Folders Cancel

Fig. 5.59 Saving a profile

To download a previously saved test profile, select the Open Profile function. In the opened
window, select the desired test profile file and press the Open button.

To apply the settings in the Edit Profile program, press the Apply button and then OK button.
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5.6.3 Testing
The lower pane of the Random Vibration program displays the event log, where important in-
formation of the program operation is saved. After starting the program, the event log will display

information of successful download of the pretest files (Fig. 5.).

Current time Time of testing  Description

17:43:28 00:00:00 Pre-Test files successfully uploaded

Fig. 5.60 Event log

Vibration tests are managed from a special menu in the lower-right corner of the program (Fig.

5.61).
O -

Start Recording

Fig. 5.61 Vibration test management menu

The Start button is used to start or resume vibration tests.

The Stop button is used to stop vibration tests at any time.

The Pause button is used to hold tests under conditions corresponding to the current test stage.
That is, when you click the Pause button, the tests will continue, but the test time for the current stage
will be suspended until you click the Start button again.

Pressing the Recording button starts/stops recording electrical signals from all involved chan-
nels of the VCS controller. You can view the recorded signals in the View Results program from the
ZETLab Panel Display menu (see ZETLAB software. Operator's manual).

To start the vibration tests, press the Start button, and the program will gradually bring the test
system to the specified mode (Fig. 5.62).

Current time Time of testing  Description

18:00:50 00:00:00 Pre-Test files successfully uploaded
18:01:19 00:00:00 Is to run the centrel module
18:01:21 00:00:00 Contrel medule is running
18:01:32 00:00:00 Mode parameters stabilization

Fig. 5.62 Event log
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When the required acceleration RMS is reached, the program will start performing vibration
tests and report it in the information field (Fig. 5.63).

B8 Random vibration | Project - CAZETLab\config\suv profile\MIL-STD-810H-514.8C-12xwhn - u] X
Windows  View
Frequency=10.68Hz  Specified profile = 0.01 g?Hz'  Abort(+) =002g*Hz"' Tolerance (+) =001 g2Hz™" b d Channel's name Values  Me.. Level Col..
BC111_7915_3 =nodata BC111_7915_3(SDP) = 0.00 gHz' Abort(+) = 0.03g*Hz™" ntrol
N BC111.7915_2 0 g W [
T BC 111_7915_3 (SDP) 0.793 g M ]
2 10 o f BC 111_7915_3 (ZET SDP) 0793 g W |
2 [racking
a -] View
[Joutput
q
Equalization
01 Equalization, % 020 Adjustmentofthe = & l:l +G
Acceleration, g
Measured By the profile Expected
0.01
3-7000 Hz I [ em I
10-2000 Hz | 0793 | 397 ‘ 0793
0.001
10- 2000 Hz (corr) | 0.793 | 397 \ 0793
Time
0.0001 Remain On level Total
| 000051 [ ooooo9 [ oooo2e
les Profile: MIL-STD-B10H-514 8C-12
10.68 100 1000 2000 | Frequency range: 102000 Hz
Frequency, Hz Frequency resolution : 0.763 Hz . ~
’ Edit profile
Integral level : 3.22 g
Current time Time of testing  Description o | BT
12:01:49 00:00:00 control module is stopped
12:02:12 00:00:00 Is to run the control module -
12:02:14 00:00:00 Control module is running ™ » \
18:02:25 00:00:00 Mode parameters stabilization v ‘ y
18:02:32 00:00:00 Tests started
18:02:32 00:00:00 Starts phase 1. Integral level 0.643 g. Duration 00:10:00. 5 Pause Stop Recording

Fig. 5.63 Starting vibration tests
To display a measurement channel on the graph, select it from the list of channels in the right
pane of the program window (Fig. 5.64). This list includes all measuring channels for which one of
the test control types was selected in the Control Parameters program (Control, Tracking, View). The
measurement channel line also displays information of the current acceleration and the integral load

level for this channel.

Channel's name Values Me... Level  Col..
=[] Control
[BC 111_7915_3 0.00274 g

[F1BC 111_7915_3 (SDP) 000274 g
[1BC 111.7915_3 (ZETSDP) 000274 g

|:| Output

Fig. 5.64 Menu for selecting channels to display on the graph
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If several measurement channels were defined as control channels in the Control Parameters
program, list of channels in the Random Vibration program will display an additional channel Total

(Medium) or Total (Max) depending on the set parameters (Fig. 5.65).

Channel's name Values Me... Level Col... Channel's name Values Me... Level Col...
=] Central =] Contral
[ Total (Medium) 0.00244 g [l I i L[ Total (Max.) 0.00282 g [ I
Total (Medium) (SDP) 000244 g [I I [ Total (Max.) (SDP) 000282 g [I |
[Total (Medium) (ZETSDP) 000244 g I ] ..[]Total (Max.) (ZET SDP) 000282 g [I ]

--DTracking
--D‘u’iew
w0 Cutput

--DTracking
--|:|‘u’iew
m] Output

Fig. 5.65 Control channels "General (Medium)" and "General (Max)"

Note! In case of selecting a control mode by average value or by maximum value, the channels

1 selected for control will change their status to tracking, and a virtual channel formed by av-
erage value or by maximum value becomes the control channel, respectively.

If the value of the control channel exceeds the set limits (exceeding the permissible limits, ex-

ceeding the maximum parameters of the shaker, etc.), the tests will stop. The message log will display

information of the reasons for interrupting the test. To resume the vibration tests from the moment

they stopped, press the Continue button (Fig. 5.66).

B8 Random vibration | Project - CAZETLab\config\suviprofile\MIL-STD-810H-514,8C- 12.xwbn - ul X
Windows  View
Frequency=1068Hz  Specified profile = 0.01 g?Hz  Abort(+) =002g*Hz" Tolerance (+) =0.01 g2Hz™" - Channel's name Values  Me.. Level Col.
_ 00 BC111-7915_3 =000 g Hz _ BC111.7915_3 (SDP) = 000g" Hiz" _Abort(+) =008 g*Hz™ o HAContral
N B 111_7915_3 00022 g I -
NI ----- [ABC 111_7915_3 (SDP) 0.00272 g I [ ]
= [[JBC 111_7915_3 (ZETSDP) 0.00272 g 1 [ ]
o 10
@ [racking
(5 [view
1 [JOutput
o1 Equalization
Equalization% | (20  Adjustmentofthe = & |:| +6
Acceleration, g
0.01
Measured By the profile Expected
3-7000 Hz [ [ anm [ o%s
0.001
10-2000 Hz ‘ 0778 ‘ 397 ‘ 078
0.0001 10-2000 Hz (corr) \ 0778 \ 397 \ 078
Time
1e-5 Remain On level Total
| 00:09:59 ‘ 00:00:01 ‘ 00:00:28
1e6 Profile: MIL-5TD-810H-514.8C-12
1068 100 " "1ooo 2000 Frequency range: 10-2000 Hz
Frequency resolution : 0.763 Hz
Frequency, Hz quency : Edit profile
Integral level - 2.22 ¢
Current time Time of testing  Description @ | P ey
18:04:36 00:00:00 Mode parameters stabilization
18:04:43 00:00:00 Tests started
18:04:43 00:00:00 Starts phase 1. Integral level 0.645 g. Duration 00:10:00.
18:04:45 00:00:01 Crest-factor on the channel BC 111_7915_ 3 (4.09) exceeded the maximum allowable crest-factor (3.00) 1 /
18:04:50 00:00:01 Connection to control module is stopping 4
18:04:53 00:00:01 contrel medule is stopped . Gontinue Recording

Fig. 5.66 Stopping vibration tests
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During the tests, it is possible to track changes in the condition of the specimen under test at the
point (s) of the control channel setup in real time. To do this, start the Additional Graphs program
(Fig. 5.67) from the Windows menu.

B Additional graphics

— O X
Amplitude characteristic Non-linear distortion
Frequency= 076 Hz BC111_7915_3 = 0.02 g/V Pre-Test_7915 = 0.02 g/V Frequency=0.76 Hz BC111_7915_3(THD+N) =70.26 % -
_>_‘ 100 Pre-Test_7915 = 66.39 %
3 50 3{1 0o
= —
o
2 (=
3 10 =
=%
@ 80
g s &
2 60
]
05
40
0.2
01
20
005
002 0
o001
0.763 10 100 1000 12500 0.763 10 100 1000 12500
Frequency, Hz Frequency, Hz
MazoBas XapakTEpHCTHKA
Frequency=076Hz BC111_7915_3 =17829" Pre-Test_7915 =17475"
°_ 200 [m] Channel's name RMS, g RMS10-2000,g RMScorr.10-.. Color
E o A Control
& 150 ¢ LfBC 11179153 092 079 079 |
[Qtracking
100 L [AAPre-Test_7915 | ]
50
0
-50
-100
-150
-200
0763 10 100 1000 12500
Frequency, Hz
(@) Rel. the generator channel () Rel. the control channel xit the progran

Fig. 5.67 Additional Graphs program window

The graphs of the Additional Graphs program show deviations of the current spectrum param-
eter values of the selected channel from the spectrum parameter values of the control channel gener-
ated in the test profile after passing the pretest.
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To display information of the temporary implementation of signal parameters, start the Results
table program from the Windows menu of the Random Vibration program. The opened Results table

window (Fig. 5.68) will show information of the vibration test process in the past.

B Results table — u] X
18:07:40.200 09/06/2020 BC111_7915_3 (RMS) = 0.82g
= m Name Valuescurrent  Selectedvalues Dimension  Level  Color
8 094 = [AGraph_1
® 092 =-[4 Control
5 09 = [Z1BC 111.7915_3
g £.[Z1BC 111_7915_3 (RMS) 082 082 q [ ] [ ]
< ogs i-[]BC111_7915_3 ( RMs 3 - 7000) 097 091 g [ ] [ ]
0.86 £.[18C111_7815_3 (RMS 10 - 2000} 0.80 0.80 9 [ | ]
084 :.[]BC111_7915_3 ( RMS corr. 10- 2000) 0.80 0.80 g [ ] [ ]
-[]BC111_7915_3 (Peak) 336 3.12 g [ ]
082 +-[18C111_7815_ 3  Crest-factor ) 413 .75 [ ]
aE +.[]BC 111_7915_3 { Transf. const. ) 818 833 alV [ ]
Tracking
L0 [view
076 [ 10utput
074 [Acceleration 082 0.82 g [ ]
[Transf. const. g.18 833 av [ ]
072 =[Graph 2
07 =[] Control
B 7
18.07.27 18:07.48 18:08:09 18.08.31 18.0852 18.0913 ‘::‘ch*'mij
09/06/2020 09/06/2020 09/06/2020 09/06/2020 09/06/2020 09/06/2020 -IBC 11179153 (aH) 114 1.08 |
£ []BC111_7915_3 (AS) 257 2.66 [ ]
[ Tracking
~ [view
18:07.40.200 09/06/2020 BC111_7915_3(AH) =1.08%
- o Ooutput
S 3 15245
g 2
g 26 1445
2 34 13618
= 32 128
3 12
28 e et i 112
26 1.04
24 0.96
22 0.88
2 0.8
18 0.72
16 0.64
14 056
12 0.48
18:07:27 18:07.49 18:08:11 18:08:33 180855 180917 —
09/06/2020 09/06/2020 09/06/2020 09/06/2020 09/06/2020 09/06/2020 =

Fig. 5.68 Results table program window

The upper-right corner lists the names of channels with available graphs. You can change the
graph color by clicking on the colored rectangle. To save the recorder readings, press the Recording

button. Only selected graphs available in the View Results program will be saved.
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To save the report, start the Report program from the Windows menu of the Random Vibration
program. In the opened window, enter the name of report file and specify the path to save it, then
press the Save button (Fig. 5.69).

B Report *
« v <« 20200 » 06,09 » TV 52120 » block 1 » widebandnoise » resultOfTheTest v [¥] ' Search resultCfTheTest
Organize + Mew folder 4= - o
Mpodwan gna e ™ Mame Date modified Type Size
PO-CYB B MIL-STD-810H-514.8C-12_17-56-08. dix £/9/2020 5:56 PM ZETLab Result File 581 KB
B This PC B MIL-5TD-810H-514.8C-12_17-57-50.dtx 6/9/2020 5:57 PM ZETLab Result File 582 KB
. B MIL-5TD-810H-514,8C-12_17-58-08.dix £/9/2020 5:59 PM ZETLab Result File 581 KB
- 30 Objects
o Decke B MIL-STD-210H-514.8C-12_18-00-40. dbx £/9/2020 6:00 PM ZETLab Result File 600 KB
e Bl MIL-STD-210H-514.8C-12_18-01-51.dbx  6/9/2020 6:01 PM ZETLab Result File 586 KB
] Documents B MIL-5TD-210H-514.8C-12_18-03-31. dtx £/9/2020 6:03 PM ZETLab Result File 581 KB
¥ Downloads B8 MIL-5TD-810H-514.8C-12_18-04-55. dix 12020 6:04 PM ZETLab Result File 583 KB
B Music B MIL-5TD-210H-514.8C-12_18-09-55. dbe /2020 6:08 PM ZETLab Result File 581 KB
| Pictures
m Videos
o Windows-55D (€
) DVD Drive (F:) O
. W
File name: | MIL-STD-810H-514,8C-12_17-56-08.dtx "
Save as type: | Settings of grid (*.dtx) ~
# Hide Folders Cancel

Fig. 5.69 Specifying the file name when saving the test results report

You can view the report file using the View Results program. To do this, right-click on the file

and select Open in ResultViewer (Fig. 5.70) from the context menu.

I & = | resultOfTheTest - m} x
Home Share View 0
= / e at
Cut B Mew item ~ Open ~ Select all
. ¢ B X= 17 o] Mo B
W Copy path < | Easy access ~ Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename New Properties .
access d Paste shorbout to~ tow - folder - £ History EFIn\rertselectlon
Clipboard QOrganize MNew Open Select
« v < User » result » Suv_history » 2020 » 0609 » TV52120 » block_ 1 » widebandnoise » resultOfTheTest ~ | D £ Search resultOfTheTest
0518 " Marmne Date modified Type Size
0527 . MIL-STD-210H-514.8C-12_17-56-08.dtx £10/2000 555 DAA TETI 2k Rarult Eila
0528 B MIL-STD-810H-514.8C-12_17-57-50.dix Open in ResultViewer
05.29 B MIL-5TD-810H-514.8C-12_17-59-08.dtx | & Share with Skype
06.01 B MIL-STD-810H-514.8C-12_18-00-40.dtx | [ Edit with Notepadh++
06 02 B MIL-5TD-210H-514.8C-12_18-01-51.dtx

Vs [MpoBepnTs Ha BUPYChI

. MIL-5TD-210H-314.8C-12_18-03-31.dtx

06_04 Fa [Mposeputs penyTaumnto B KSN
. MIL-5TD-810H-514.8C-12_18-04-55.dtx
06.05 B MIL-STD-B10H-5148C-12_18-00-55.d5 | & Share 581 KB
0608 Open with..
06.09 Give access to >
v 52110 -
& TortoiseSVN >
TV 52120
attestaz\ya SR Restore previous versions
block_1 Send to >
pred_test Cut
sinVibration Copy
Create shortcut
signals Delete
PE3YNETATEI ATTECTALMN Rename

CYB ZETLAB v Properties

Gitems 1 item selected 380 KB = |
Fig. 5.70 Selecting a file from the test results directory

‘ widebandnoise
|
|
|
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In the View Results program, the Graph tab displays the graphical part of the report on the

completed test (Fig. 5.71).

B view results - [MIL-STD-810H-514.8C-12_17-56-08.dtx] - u] X
File Edit Window Help _ 8 x
Graph  Table  statistics
Frequency=10.68Hz  Specified profile = 0.01 g*Hz"  Abort(+) =002g2Hz™ Tolerance (+) =001 g*Hz' BC111.7915_3 =nodata BC111_7915_3(SDP) = 0.00 g*Hz™ Abort (+) = 0.02 g*Hz"'
N
I 20
>
= 10
@
a 5 F—
2
]
05
0.2
01
0.05
0.02
0.01 [—
0.005
0,002 N —_—_.
0.001
0.0005
0.0002
0.0001
5e5
Zed
1es
1068 100 1000 2000
Frequency, Hz
< >
Totose
To view the graph values in table form, go to the Table tab (Fig. 5.72).
B view results - [MIL-STD-810H-514.8C-12_17-56-08.dtx] - u] X
File Edit Window Help _ 8 x
Graph | Table  statistics
~
v
<K= = |
[x [r1 [r2 [¥3 [va [rs [re [y7 [vs [ra Y10 [y11 [v12 [ri3 [ri4 [¥1s [v16 ~
|Frequency |Limit by shaker |Limit by shaker | Minimum value | Maximum value | Specified profile| Abort { +) | Tolerance (-) | Tolerance ( +) [Abort (-) |BC 111_7915_|BC 111_7915_|BC 111_7915_|BC 111_7915_|BC 111_7915_(|BC 111_7915_|BC 111 7
Hz g7 Hz* | [y Hz-: [mv2Hz- | R |a*hz-t |2 Hz-: g2 Hz= | R | |2 Hz-t g Hz—* g2 Hz | |a?Hz-t g2 Hz—*
1 0 0.122204| 5317872007 4.6208¢-007, 125644 0.005  0.0238864  0.00300712  0.0119716  0.00150713 0.000297516  0.000265178 0.000312168 0.000317928 912452009 3706120
2 114448 0.122204) 1367322007 4.62082-007 125644 0005  0.0238864 0.00300712  0.0119716  0.00150713 0000331206 0.000280469 0.000345094  0.000353741 1.05341e-008| 1095%-0
3 12.207%6 0.122204| 1367320007 4.6208e-007, 12564.4 0005  0.0238864  0.00300712  0.0119716  0.00150713 0.00035669 0.000283934  0.00037707 0.000380321 1.60035e-008 095860
4 12.9708 0.122204) 1367322007 4.6208¢-007) 125644 0005  0.0238864  0.00300712  0.0119716  0.00150713 0000354025  0.000283085 0.000375272 0.000377251 2.05212¢-008 130256-0
5 13.7341 0.122204| 1367320007 4.6208e-007) 12564.4 0005  0.0238864 0.00300712  0.0119716  0.00150713 0.000323573  0.000289992 0.000343476 0.000345108 2.20711e-008 7693520
6 14,4373 0122204 1367320007 4.6208e-007, 125644 0005  0.0238864  0.00300712  0.0119716  0.00150713 000028352 0.00028210% 0.000299323 0.0003026%  2.2693e-008 712540
7 15.2605 0.122204) 1367326007 4.6208¢-007) 125644 0005  0.0238864 0.00300712  0.0119716  0.00150713 0.0002506 000027515 0.000271146 0.000278122 2.47052e-008 6053320
8 16.0238 0122204 1367320007 4.6208e-007, 125644 0005  0.0238864  0.00300712  0.0119716  0.00150713 0000262654 0.000263447 0.000270146 0.000280103  2.7623e-008 27873e-0
3 16,787 0.122204 1367322007 4.5208e-007 125644 0005  0.0238864 0.00300712  0.0119716  0.00150713 0.000255455 0000258931 0.000276746 0.000287052 3.04495e-008 726450
10 12.5502  0.122204] 1357320007 4.5208e-007 125644 0005  0.0238864  0.00300712  0.0119716  0.00150713 000027013 0.00024858  0.00027842 0.000287603 3.72255e-008 89051e-0
11 18.3135 0.122204) 1367328007 4.6208¢-007) 125644 0005  0.0238864  0.00300712  0.0119716  0.00150713 0.000256885 0.000240078 0.000265722 0.000273589 4.37042e-008 2579680
12| 19.0767  0.117329] 1.357322-007 4.5208e-007 125644 0.00576064  0.0229335  0.00288716 0011434 0.00144701 0000213268 0.000220822 0.000221207 0.000227294 3.8483-008 321760
13 19.8399  0.0775834) 1.367322-007 4.52082-007 125544 0.0038092  0.0151647  0.00130912  0.00760036 0.000956828 0000152864 0.000141293 0.000159087  0.00016293 2.47355€-008 47173e-0
1] 20,6032 0.052109 1367320007 4.6208e-007 125644 0.00255846  0.0101854  0.00128226  0.00510479 0.000542655 0.000105783 9.39592¢-005 0.000110315 0.000112656 1.4302e-008 9181720
15 213664 00355094 136732007  4.6208e-007 125644 0.00174345 0.00634073 0.000873733  0.00347863 0.000437934 7.55207e-0056.33292e-005 7.87887e-005 8.03949e-005 1.01111e-008 56514e-0
16 221296 0024525 1367326007 +4.6208e-007 125644 0.00120416 0.00479335 0.000603511 000240262 0.000302472 5.25475e-005 4.50502¢-005 5.510462-005 5.63376e-005 8.079482-009 ..3656e0
17| 228929 0.0171532] 1471772007 4.6208e-007 125544 0000842192 0.00335283  0.0004220%6  0.00168039 0.000211542 3.79767e-005 3.25414e-005 3.96127¢-005 4.05196e-005 8,50256-003 350230
18 23651 00162939 1471776007  +4.6208e-007 125644 0.0008 0.00318436  0.00040095  0.00153621 0.000200951 3.3043-005 3.12433e-005  3.4526e-005 3.54765¢-005 1 15622e-008 42165¢-0
19 24,4193 00162939 1471772007 4.6208e-007 125644 0.0008) 0.00318486  0.00040095  0.00159621 0.000200951 3.38649¢-005 3.23280e-005 3.541220-005 3.64187e-005 144056e-008 5933220
2 251825 00162933 1471772007  4.6208¢-007 125644 00008 0.00313436  0.00040085  0.00159621 0.000200851 3.456612-005 3.323766-005 3.610492-005 3.72021e-005 143009e-008 7786280
21 25.9458) 00162933 1471772007 4.6208e-007 12564.4 0.0008 0.00313436  0.00040095  0.00153621 0.000200951 3.395%-005 3.39267-005 3.53584c-005 3.65754e-005 1.68784-008 94907e-0
23] 26709 0.0162939 147177007 4.6208-007 125644 0.0008 0.00318486  0.00040035  0.00159621 0.000200851 3.27155:-005 3.41584e-005 3.38719e-005 3.518582-005 2.285826-008 1049780
2 27.4723 00162939 1471772007 4.6208e-007 12564.4 0.0008 0.00313486  0.00040095  0.00153621 0.000200951 3.00966e-005 3.29378e-005 3.098722-005 3.23054e005 2.74044e-008 951370
24 28.2355 00162933 147177e-007  4.6208e-007 125644 0.0008] 0.00318486  0.00040085  0.00153621 0.000200851 27824005 3.15999e-005 2.85599¢-005 2.98587e-005 2.79685e-008 64430
25 259987 00162939 1471776007 +4.6208e-007 125644 0.0008 0.00318436  0.00040095  0.00153621 0.000200951 2.96308¢-005  3.1505¢-005 3.044322-005 3.15083¢-005 2.69309e-008 187080
2 29762 0.0162939 1.47177e-007 46208007 125644 0.0008) 0.00318486  0.00040095  0.00159621 0.000200951 3.45376e-005 3.20005e-005 3.56477¢-005 3.708782-005 2.60133-008 731590
27 30.5252  0.0162939) 1471772007 4.5208e-007 125644 0.0008 0.00318436  0.00040095  0.00153621 0.000200951 3.70334e-005 3.20087¢-005 3.84234e-005 3.97831e-005 2.47725¢-008 662810
2 312884 0.0152939 1471772007 4.5208e-007 125644 0.0008 0.00313486  0.00040095  0.00159621 0.000200951 3.63408e-005 3.18198¢-005 3.78390¢-005 3.90414e-005 2.51742e-008 2996420
= 32.0517  0.0162938 L47177e-007 4.62082-007 125644 0.0008 0.00318436  0.00040085  0.00159621 0.000200851 3.64149e-005 3.16817e-005 3.796312-005 3.914092-005 3.060412-008 9906280
30 328149 0.0162939| 1471772007 4.5208e-007 12564.4 0.0008 0.00313436  0.00040095  0.00153621 0.000200951 3.74174e-005 3.15454e-005 3.90526e-005 4.02851e-005 3.99445e-008 226470
31 33.5781  0.0162933 147177e-007 4.52082-007 125644 0.0008 0.00318486  0.00040035  0.00159621 0.000200851 3.63537e-005  3.1431e-005 3.807328-005 3.916422-005 4.84168e-008 8008920 .,
<
Totose

Fig. 5.72 Table tab of the View Results window
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ra"
5.7 The Shock program A\

L J

Shock

5.7.1 Program Purpose

The program is used for classic shock test. The program can generate different wave shapes:
sinusoidal, triangular, rectangular, serrated, and trapezoidal.

5.7.2 Preparing for testing

When preparing for classic shock tests, set the following parameters (if not set): shaker param-
eters, specimen parameters, channel parameters (see sections 5.1-5.3), and then perform a pretest
according to the section 5.4.

To go to the Shock program window, press the Shock button on the VCS Panel (Fig. 5.1). The
Shock program window (Fig. 5.73) will appear on the monitor screen.

Caution! The Shock button on the VCS panel will only be available if the program detects the
pretest results.

B8 shock | Profile - New profilexshk

- [m] X
Windows Help View
Time=-3156ms Profile=00g Tolerance(+)=20g Tolerance(-)=-2.0g Abort(+)=40g Abort()=-40g IO} Channel's name Value Level  Col.
BC111_7915_3= no data
=16 =8 Control
c = [AZET 028 Ne7915
= H LBC111.7915_3 ] |
E ~[]BC 111_7915_3_vel 0 [ ]
= L.[BC 111.7915_3 dis 0
ol
o @[] Tracking
@ i
- View
w-[] Generators
Equalization
Equalization a
coefficient AL 100 % HUs
Integral parameters
Gurrent shock Profile
Duration, ms | 0 ‘ 0
velociymis | 0 ‘ 0
Displacement.mm | 0 \ 0
Duration
MNumber of Total shocks
B 0 imoe | 1000
Current time ‘ 00:00:00 Total time: ‘ 00-16:43
8 Profile: New profile
-30 25 -20 EF E 5 0 5 10 15 20 25 30 Shock amplitude - 10.0 g
Time, ms Duration of the shock : 6.0 ms
Edit profile
Current time Time of testin Description i enocS L 000
° " Test duration : 00-16:43
18:26:25 00:00:00 Pre-Test files successfully uploaded
Stant Stop Recording

Fig. 5.73 The Shock window

To set the test profile, press the Edit Profile button (Fig. 5.) in The Shock program window.
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The Profile Editor window will open with the active Options tab (Fig. 5.).

. Vibration tests profile editor | Project - CAZETLab\confighsuv\profile\New profilexshk — O *
(®) Acceleration (10.0g\-2.0q) O Velocity ( 0.2 m/s\-0.2 m/s ) (O Displacement { 0.7 mm\-0.7 mm )
Time=-31.68ms Profile=0.000000g Velocity= 0.000000m/s Displacement= 0.000000 mm
: 10 E
=
80 101 1
= =
5 5 5 o
o 5 o
Q =
o
< o -~ o ¥ e g o E
S P S e 0 E
5 §
- 5 E
]
1
10 =
10 10 F
a
-30 -26 -20 -15 -10 -5 0 [ 10 15 20 25 30
Time, ms
Options | Schedule | Limits | Preview Spectra Resonances | Statistics
Parameters of main shock
Form of the impulse shock Parameters of pre-post impulses Additional adjustments
Acceleration ~ | Primary parameter Pre-post impulses ~ | Preparation of the shock [ use a median filter
3
Half-sine ~ | Shape of the shock oscillations Linear | View of profile smoothing =
RN Adjustment of the form shock
Upward ~ ock direction - . . -
— Amplitude of the pred.-post. impulses, % 100 B veroging sies
: Shock amplitude, g a i
= R 80 ~ | Dynamic range
. Correction for coherence
I:I = Duration of the shock, ms N
id o ~
] x
] x
+} New profile = Open profile Current profile: New profile = Save as ® 0K

In

Fig. 5.74 Profile Editor window, Options tab

the Options tab, you can set the primary parameter to produce the shock: acceleration or

displacement.

If the Acceleration parameter is selected, specify the amplitude and duration of the produced

shocks. If the Displacement parameter is selected, specify displacement and duration.

You can set the following as the Shock Shape:

half-sine;

triangle;

rectangle;

serrated (peak in the beginning);
serrated (peak in the end);
trapeze;

haversine.

You can find an example of the shock pulse shapes in Appendix A. Shapes of the shock pulse

accelerograms .

The Direction parameter is used to set shock direction - upward or down.
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The Pre-post impulses parameter includes the pre-signals for balancing the velocity and dis-
placement of the shaker. You can select the following as the pre and post pulses when producing a
shock:

e No pre-post impulses;

e Post-impulses only;

e Pre-impulses only;

e Pre-post impulses.

You can select the following parameters for smoothing the displayed shock profile:

¢ Without smoothing;

e Linear;

e Hanna;

e Sinusoidal.

To accurately determine the required generator voltage when reproducing a shock pulse, set
Amplitude of the pre-post impulse parameter. The Pre-post impulse value is set as a percentage of
the value set for the Shock Amplitude parameter.

The Adjustment of the shock form parameter is used to adjust a shock shape in the test in case
of differences between the registered shock shape and shock shape in the profile.

The Use a Median Filter parameter is used to "align" the amplitude response. The greater the
value of the Filter Size parameter, the greater the alignment value.

The Dynamic Range parameter limits the difference between the maximum value and minimum

value of the amplitude response.
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To go to the Schedule tab (Fig. 5.), check the corresponding field in the Profile Editor window.

8 Vibration tests profile editor | Project - CAZETLab\confighsuvprofile\New profilexshk - [m| X

(® Acceleration (10.0 g\-2.00) O Velocity (0.2 m/s\-0.2 m/s) (O Displacement ( 0.7 mm \-0.7 mm )

Time=-31.68ms Profile= 0.000000g

-
=

Acceleration, g
(4]

o

— S A

&n

110

-30 -25 -20 -15 -10 5 o 5 10 15 20 25 30

Time, ms
Options  Schedule = Limits  Preview Spectra Resonances Statistics

Schedule of reproducibles shocks

Stepwise activation of the mode

N2 Mode Number Frequency, sh... Period, 5 Duration, 5 Amplitude, % Direction |:|Turn on & gradual exit

1 Work 1000 60.0 1.0 1000.0 100.0 upward

Add
- Insert
£
Delete

25

- Total shocks
number

1000

Total test duration

00:16:43

New profile i-;.-' Open profile Current profile: New profile = Save as S | oK
Fig. 5.75 Profile Editor window, Schedule tab

The vibration test schedule is a data table. To add new rows to the table, press the Insert button.

If vibration tests have multiple stages, add the appropriate number of rows to the table. The configu-
ration is individual for each stage of the test.
The Mode parameter has several states:
e Work — in this mode, the program is performing tests according to the profile;
e Pause — in this mode, the program is pausing tests for a specified time;
e Loop — in this mode, the program is repeating operations from a specified position a
specified number of times.
The Number column is used to set the total number of shocks in the test.
The Frequency column is used to set the number of shocks per minute.
In the Period, sec column, you can set the period of shock.
The Duration, sec column is used to set the total time of the test.

The Amplitude (%) column is used to set the shock pulse amplitude as a percentage of the value
set for the Shock Amplitude parameter.

The Stepwise activation of the mode parameter is used for gradual mode entry, where the shock
level is evenly increasing at each step.
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To go to the Limits tab (Fig. 5.), activate the corresponding field in the Profile Editor window.

. Vibration tests profile editor | Project - C\ZETLab\confighsuvhprofile\New profilexshk

— O X
(®) Acceleration (10.0g\-2.04a) (O Velocity (0.2 m/s\-0.2 m/s ) (O Displacement (0.7 mm \-0.7 mm )
Time=-31.68ms Profile=0.000000g Tolerance (+)=2.000000g Tolerance (-)=-2.000000g Abort(+)=4.000000g v
Abort (-) = -4.000000 g
M5
c
=
=
@10
o
]
g s
P _/’ ........
0 Lmm———
___________ .
5
-30 -25 -20 -15 -10 -5 o] 5 10 15 20 25 30
Time, ms

Options | Schedule | Limits | Preview Spectra Resonances | Statistics

Vibration test interrupt parameters by control channels

Maximal allowable deviation from the specified profile Rate of change

40 ~ | Maximal allowable deviation from the specified profile, % 20 ~ | Maximum transmissicn ratic change, dB
Allowable deviation from the specified profile

20 ~ | Allowable deviaticn frem the specified profile, %

New profile -l‘*_,: Open profile Current profile: New profile = Save as br BN +4 OK.
Fig. 5.76 The Profile Editor window, the Limits tab

On the Limits tab, you can set the test thresholds (in dB and %) for the control channel. Ac-
cording to the parameters with enabled control, (during the tests) exceeding the set parameter values
will be monitored, and if they are exceeded, the tests will stop immediately.

To enable control by parameter, activate (check the cell) the corresponding parameter, and to
disable it, deactivate it (uncheck the cell).

You can set limits for the following parameters of a control channel:
e Maximum allowable deviation from the specified profile;
¢ Allowable deviation from the specified profile;

¢ Rate of change.
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To go to the Preview tab (Fig. 5.), activate the corresponding field in the Profile Editor window.

. Vibration tests profile editor | Project - CAZETLab\confighsuv\profile\New profilexshk — O *
(®) Acceleration (10.0g\-2.0q) O Velocity ( 0.2 m/s\-0.2 m/s ) (O Displacement { 0.7 mm\-0.7 mm )
Time=-31.68ms Profile=0.000000g BC111_7915_3=0.025671g
o
c10
=
W 8
=
=
86
<
4
2
0 —/—\
-2
-30 -25 -20 -15 -10 5 o] 5 10 15 20 25 30
Time, ms

Options | Schedule | Limits | Preview  Spectra Resonances | Statistics

Preview of the expected shock signal

@ Inputs Control Tracking View Acceleration, g Velocity, mm/s Displacement, ... Quality 2
ZET 028 N27915
BC 111_7915_1 O O 0.000 0.000 0.000 99 %
BC111_7915_2 O O 0.000 0.000 0.000 99%
BC 111_7915_3 on 9.982 189.494 0.899 100 %
BC 111_7915_4 [} ] 0.000 0.000 0.000 100%
BC111_7915_5 O O 0.000 0.000 0.000 35%
BC 111_7915_6 ] | 0.000 0.000 0.000 100 %
BC111.7915_7 [} ] 0.000 0.000 0.000 100%
BC111_7915_8 O O 0.000 0.000 0.000 35%
Output
Output_7915 O off 757.646 mV
W
New profile ¥ Open profile Current profile: New profile ) Save as o o oK Apply

Fig. 5.77 Profile Editor window, Preview tab

On the Preview tab, you can preview the shock spectrum graphs for a given profile obtained by
calculation based on the pretest results.

The graphs are presented for all measuring channels of the VCS controller selected at the test
stage, and each measuring channel can be assigned any type of control (control, tracking, view, and
also check the noise level of the channel). To display the desired vibration graph, check the corre-
sponding table cell.

Note: The graph information is for reference and intended to inform the VCS user of the ex-

pected results to be obtained in the vibration tests for a given profile.
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To go to the Spectra tab (Fig. 5.), activate the corresponding field in the Profile Editor window.

. Vibration tests profile editor | Project - C\ZETLab\confighsuvhprofile\New profilexshk

- O X
(®) Acceleration (10.0g\-2.0a) (O Velocity (0.2 m/s\-0.2 m/s ) (O Displacement (0.7 mm \-0.7 mm )
Frequency 0.76 Hz  Spectrum= 9.713692g Shock spectrum = no data
o
=
220
o110
[T]
T 5
8
< 2
1
05
02
01 [\
A
0.7629 10 100

1000 " 12500

Frequency, Hz
Opticns | Schedule | Limits | Preview  Spectra A Resonances  Statistics

Shock spectrum and spectrum of the shock
Interval for calculating the spectra

Shock impulse w

Calculation parameters of the

= Quality factor

+] New profile .:,‘ Open profile Current profile: New profile = Save as S | oK
Fig. 5.78 Profile Editor window, Spectra tab
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To go to the Resonances tab (Fig. 5.), activate the corresponding field in the Profile Editor
window.

. Vibration tests profile editor | Project - CAZETLab\config\su\profile\New profilexshk - O X
(®) Acceleration (10.0g\-2.0q) O Velocity (0.2 m/s\-0.2 m/s) ) Displacement ( 0.7 mm \-0.7 mm )
Frequency 3.05 Hz  Transfer-BC111_7915_3 = 0.00027824 g/mV
-
E
&
-~ 01
]
—
w
c
=
= 0.01
0.001
3.052 10 100 1000 7000
Frequency, Hz
Opticns hedul Limits = Preview | Spectra R Statistics
Table of resonances Table of anti-resonances
N Frequen... Q g/V  Phase.. Contrib... N Frequen... Q g/V  Phase.. Contrib... VES module ZET 028 NE7913
1 5882.84 3143 22842 12836 7171 1119506 1267 391 -471 66.23 Input BC 1117915, 3
2 2039.42 23.86 50.15 -7.06 14.99 2 6958.94 14390 1113 -127.35 26.91
3 690587 9029 3269 -126.36 9.67 3 1791.09 3.74 5.76 -15.74 3.56 On this page, you can see resonance and
4 129512 11.88 1225 3.57 3.63 4 664249 5.24 6.50 -97.a7 1.74 anti-resonance components by H1
5 1845.96 3.68 7.02 -32.32 1.56
+} New profile = Open profile Current profile: New profile = Save as ® 0K

Fig. 5.79 Profile Editor window, Resonances tab

The Resonances tab contains statistical information based on the pretest results. On this tab, the
operator can evaluate the presence of resonances and antiresonances in the amplitude response.
Note: If necessary (for more detailed consideration), draw the amplitude response on the fre-
A1 quency scale closer to the area of interest, and only resonances and antiresonances falling
within the visualized graph area will be left in the table.
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To go to the Statistics tab (Fig. 5.), activate the corresponding field in the Profile Editor win-

dow.
. Vibration tests profile editor | Project - CAZETLab\cenfig\suprofile\New profilexshk - O X
(®) Acceleration (10.0g\-2.0q) O Velocity (0.2 m/s\-0.2 m/s) () Displacement (0.7 mm \-0.7 mm )
Frequency-31.68Hz Profile= 0.000000g Velocity= 0.000000m/s  Displacement= 0.000000 mm
= 10 E
s 10/° £
® 3
8 5 5 ©
[T) 5 5
5} -
o
< 4 Pl ™~ —\ 0 E
\ L~ e T ] =
5 8
i 5 E
o
8
-10 =
. 0] &
a
-30 -26 -20 -15 -10 -5 0 ] 10 15 20 25 30
Frequency, Hz
Options = Schedule Limits  Preview Spectra Resonances Statistics
Parameters of the constituent elements of the test
Shaker Test subject
TV 52120 block_1 Epectedialug

Acceleration, g 1220 63.73 10.00 ] 15%

Velocity, m/s 1.500 = 0.187 B 12%

Displacement upward, mm 8.053 — 0711 l 8%

Displacement dowm, mm 6.946 - 0.709 ] 10%

Payload mass, kg 3.000 0.230 0.230 I T%

Pushing force, N 300.0 - 48.00 | R

Generator level, V 5.000 - 0.757 . R

Amplifier current, A 0.000 - 0.000 0%

2y Mew profile *;  openprofile Current profile: New profile & Save as o oK

Fig. 5.80 Profile Editor window, Statistics tab

The Statistics tab contains statistical information based on the set values for the test profile
parameters. It provides the user with a possibility to assess the workload of the shaker during vibration

tests.
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5.7.3 Testing

There is a coordinate grid with graphs in the center of the program window. During vibration
tests, it displays acceleration graphs of the last recorded shock, the minimum tolerance, and the max-
imum tolerance.

The Integral Parameters field at top right contains indicators of the current state of vibration
tests (acceleration, velocity, displacement), as well as the test parameter values set in the test profile.

The Duration field right down contains shock counters and time counters. The Total Time coun-
ter shows the total duration of vibration tests. The Current Time counter shows the time elapsed from
the start of the test. The Number of Shocks counter shows the number of recorded shocks. The Total
Shocks Number counter shows the required number of blows during the test. Vibration tests are au-
tomatically completed when the Number of Shocks counter reaches the Total Shocks Number value.

The lower pane of the Shock program shows the event log, where important information of the
program operation is saved. After starting the program, the event log displays information of the
successful download of the pretest file (Fig. 5.).

Current time Time of testing ~ Description

18:26:25 00:00:00 Pre-Test files successfully uploaded

Fig. 5.81 Event log

Vibration tests are managed from a special menu in the lower-right corner of the program (Fig.

O ©

Start Stop Recording

Fig. 5.82 Vibration test management menu

To start the vibration tests, press the Start button. To stop testing at any time, press the Stop
button. To pause testing, press the Pause button, and to resume testing, press the Start button.

Pressing the Recording button starts/stops recording electrical signals from all involved chan-
nels of the VCS controller. You can view the recorded signals in the View Results program from the
ZETLab Panel Display menu (see ZETLAB software. Operator's manual).

After clicking on the Start button, the program will start vibration tests and report it in the event
log (Fig. 5.83).
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-30 -25 -20 -15 -10

Current time Time of testing  Description
18:26:25 00:00:00 s successfully uploaded
18:29:50 00:00:00 g: Output_7915
18:29:51 00:00:00
18:30:01 00:00:00

Starts phase 1. Amplitude 10.0 g, Number 1000, Frequency 60 shock/min

20

25

wView
[[]Generators

ZETLAB

B shock | Profile - New profile.xshk - m} x
Windows Help View

Time=-3156ms Profile=00g Tolerance(+)=20g Tolerance(-)=-20g Abort(+)=40g Abort(-)=-40g -~ m Channel's name Value Level  Col..

BC111_7915_3=0.0g
=16 &+ Control
5 i & AzZET028 NeTO1S
244 [FBC 111_7915_3 99g ]
E [JBC 111_7915_3_vel 02m/s [ ]
4 ; +.[JBC 111_7915_3_dis 0.2mm
8 [Tracking

Equalization
Equalization )
coefficient -10% 100 % +10%
Integral parameters
Current shock Profile
pustonms | 572 \ 0
velogitymis | 0.19 \ 0
bisplocementmm | 0.78 \ 0
Duration
Number of Total shocks
shocks 4 number ‘ 1000
Current time ‘ 00:00:03 Total time ‘ 0016:43
Profile: New profile
.30 Shock amplitude - 10.0 g
Time, ms Duration of the shock : 6.0 ms Edit profile
Number of shocks : 1000 Lt
Test duration : 00:16:43
] m O
Q 7
Pause Stop Recording

Fig. 5.83 Shock program window

To display a measurement channel on the graph, select it from the list of channels in the right
pane of the program window (Fig. 5.). This list includes all measuring channels for which one of the

test control types was selected in the Control Parameters program (Control, Tracking, View). The

measurement channel line also displays information of the current acceleration and the integral load

level for this channel.
(m]

Channel's name

=] Contral

[/]ZET 028 N27915

L [ABC111_7915_3
-[JBC111_7915_ 3_vel
[JBC111_7915_3_dis

--DTracking
-] View
w1 Generators

Value

99g
0.2 m/s
0.2 mm

Level Col...

Fig. 5.84 Menu for selecting channels to display on the graph

During the tests, if the value of the control channel exceeds the thresholds set on the Limits tab,

the event log will display information about exceeding the threshold, and the tests will be stopped

(Fig. 5.).
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B shock | Profile - New profile.xshk - m] ®
Windows Help  View

Time=-3156ms Profile=00g Tolerance(+)=20g Tolerance(-)=-20g Abort(+)=40g Abort()=-40g =~ [m] Channel's name Value Level Col...
BC111_7915_3=0.0g

ol =k Control
c =-FAZET 028 NeTa15
244 FABC 111_7915_3 100g ]
E [IBC 111_7915_3_vel 0.2 m/s I
EWZ ~[]BC111_7915_3_dis 08mm ]
g [Tracking

E-View

[[1Generatars

Equalization
S 0% 100 % +10%

Integral parameters

Current shock Profile
ouraton,ms | 5.68 | 0
veloeityrrs | 019 | 0
bisplacement mm | 0.83 | 0
Duration

Number of Total shock:
ool I ) BT
Current time 00:00:17 Total time 00:16:43

8 Profile: New profile
-20 -25 -20 -18 -10 5 0 5 10 15 20 25 20 Shock amplitude - 10.0 g
Time, ms Duration of the shock : 6.0 ms. .
Edit profile
Current time Time of testing  Description & Number of shocks . 1000
Test duration : 00:16:43
18:32:52 00:02:27 Generator running: Output_7915
18:32:53 00:02:27 Tests started
18:33:04 00:00:00 Starts phase 1. Amplitude 10.0 g, Number 1000, Frequency 60 shock/min.
18:33:22 00:00:17 Exceeded the maximal allowable deviation from the specified profile N W
18:33:23 00:00:17 Tests completed 2
18:33:23 00:00:17 The VCS module is disabled!
18:33:27 00:00:17 Generator stopped Start Stop Recording
~

Fig. 5.85 Stopping vibration tests

During the tests, it is possible to track changes in the condition of the specimen under test at the
point (s) of the control channel setup in real time. To do this, start the Additional Graphs program
(Fig. 5.40) from the Windows menu.

1 Additional graphics - o X
Amplitude characteristic Shock spectrum
Frequency0763Hz BC111_7915_3pre =000g BC111_7915_3avg =000g i Frequency 0.763Hz 000001 = no data 000051 = no data BC111_7915_3= no data
BC111_7915_3 delta =000g BC111_7915_3 spectr =0.00g E
© S 20
Z 00 5 10
I &
£ 0 g °
8 g e
< r
2
S 00 v
B o001 1
Z 0.0001 05
E tes
le-6 02
1e7 01
l1e-8
1e9 coe
&0 07629 10 100 1000 12500
Frequency, Hz Frequency, Hz
Phase response
Frequency 0.763 Hz BC111_7915_3 pre =180.00 * BC111_7915_3 avg - 18000
g 200 [ Channel's name acceleration velocity displacement
c
A o a [ Contral
- . LEABC 11179153 10.01 0.19 0.78
& 100 (view
& [Tacking
]
£ s0
0
50
-100
-150
5250 07629 10 100 1000 12500
Frequency, Hz
Close

Fig. 5.86 Additional Graphs program window
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The graphs of the Additional Graphs program show deviations of the current spectrum param-
eter values of the selected channel from the spectrum parameter values of the control channel gener-
ated in the test profile after passing the pre-test. The calculation can be performed relative to the

control channel or the generator channel.

To display information of the temporary implementation of signal parameters, start the Results
table program from the Windows menu of the Shock program. The opened Results table window

(Fig. 5.) will show information of the vibration test process in the past.

A7 Results table - u] X
x= 81.00 BC111_7915_3(accel.) =10.01 g
z.‘ 10,025 ] Name Values current  Selected values  Dimension  Level Color
o = [ Graph of values
o - [acceleration
2 1002 [JBC 111_7915_1 (accel.) 022 0.22 g I
8 [JBC 111.7815_2 (accel. } 0.15 0.14 g (] ]
® 10015 [IBC 111.7915_ 3 ( accel. ) 10.01 10.01 g [ |
[JBC 111.7915_4 (accel. } 10.35 1035 g9 ]
[IBC 111.7915_6 (accel.) 1027 1027 g [ ]
1001 [JBC 111.7915_ 7 { accel. ) 10.52 10.52 9 ]
- [velocity
[ displacement
10.005 +.[IDuration
- []Correlation
10 = [AParameters graph
& [JAFR change of the control channels (rel. the Pre-T..
=[] Attenuator
9.995 [A10utput 7915 ( atten.) 030 030 ]
50 100 150 200 & [ Transfer constant
=[] Distortien coefficient
[1BC 111_7915_3 ( Distortions ) 212 215 |
x= 81.00 Output_7915 (atten.) = 0.30
5 S
2 15168 0.30336 &
3
3 15166 030332 §
g 2
W 15164 0.30328 T
15162 0.30324
1516 0.3032
15158 0.30316
15156 0.30312
15154 0.30308
15152 0.30304
1515 0303
15148 0.30296
15146 0.30292
50 100 150 200 BI=ETITE

Fig. 5.87 The Results table program window

The upper-right corner lists the names of channels with available graphs. You can change the
graph color by clicking on the colored rectangle. To save the recorder readings, press the Recording
button. Only selected graphs available in the View Results program will be saved.
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To save the report, start the Report program from the Windows menu of the Shock program. In
the opened window, enter the name of report file and specify the path to save it, then press the Save
button (Fig. 5.88).

8 Report *

« v <« Suv_history » 20200 » 0609 » TV 52120 » block 1 » shock » resultOfTheTest w [¥] O Search resultOf TheTest

Organize + Mew folder == - o

Mpodwam ana e ™ MName Date modified Type Size

PO-CYB B Shock_block_1_New profile_Report_auto_200609_183233.dtx

[ This PC . Shock_block_1__Mew profile_Report_auto_200609_183322.dtx
. Shock_block_1__New profile_Report_auto_200809_183729.dtx

ZETLab Result File 185 KB
ZETLab Result File 183 KB
ZETLab Result File 184 KB

- 30 Objects

[ Desktop

t&-‘] Documents

* Downloads

J! Music

=/ Pictures

m Videos

i Windows-55D (C
) DVD Drive (F:) O

W

File name: | Shock_block_1_New profile_Report_aut0_200509_133233.db<| w

Save as type: | Settings of grid (*.dtx) ~

~ Hide Folders Cancel
Fig. 5.88 Saving the vibration test report file

You can view the report file using the View Results program. To do this, right-click on the file

and select Open in ResultViewer (Fig. 5.) from the context menu.

I & = | resultOfTheTest - 0 X

Home Share View 0

o Cut x @ 07 New item ~ lil B coen - FHselectan
w. Copy path « Tj Easy access ~ Edit Select none
Pinto Quick Copy Paste Move Copy Delete Rename MNew Properties
accass d Paste shartcut tow - - folder - £ History DD Invert selection
Clipboard QOrganize New Open Select
<« v <« ZETLab » User » result » Suv_history » 2020 » 0609 » TV52120 » block 1 » shock » resuftOfTheTest v O O Search resultOfTheTest
05_08 ~ Name Date modified Type Size
0511 B shock_block_1_MNew profile_Report_auto_200608_183729.dtx £/0/2020 £:37 M 7FT1 ah Result File 184 KB
0513 [ shock_block_1_New profile_Statistics_auto_200609_183729.dt1 Open in ResultViewer 3 3KB
0515 & Shock_block_1_Mew profile_Report_auto_200509_183322.dtx | €3 Share with Skype e 183 KB
0518 - Shock_block_1_Mew profile_Statistics auto 200609 183322.dty [ Edit with Notepad-++ e 3KB
85K
05.27 = Shock_block_1_New profile_Report_auto_200609_183233.dtx R g 183 KB
Shock_block_1_M file_Statisti to_200609_183233.dt 3KB
0528 ok Dlork. | e proliestahistics_auto - 1 ¥a Mposeputs penytauumio B KSN 3
0529 & Share
0601 QOpen with...
06.02 Give access to >
06 04
ﬁ TortoiseSVN >
06_05
06.08 Restore previous versions
06_09 Send to >
TV 52110 Cut
TV 52120 Copy
attestaziya SR Create shortcut
block_1 Delete
pred_test Rename
chock v Properties
Bitems 1 item selected 183 KB = |

Fig. 5.89 Viewing the vibration test report file
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5.8 User Defined Transient U

nnnnnnnnn

5.8.1 Program purpose
The program is intended for single or multiple vibrational shock testing. In this program, you

can generate a series of shocks with pre-set timing parameters filled with noise in a certain frequency
band.

5.8.2 Preparation for testing
To prepare for vibrational shock testing, set the following parameters (if not set beforehand):

shaker parameters, product parameters, channel parameters (see Sections 5.1 through 5.3), and per-
form a pre-test according to Section 5.4.

To switch to User Defined Transient program window, click the User Defined Transient button
on the VCS (Vibration Control System) (Figure 5.1). The User Defined Transient program window
will be displayed on the screen (Figure 5.90).

Attention! The User Defined Transient button on the VCS Panel will be available only if the

program detects pre-test results.

I8 User defined transient | Profile - C:AZETLab\config\suprofilelvibroshacklxvsh (=N EoN <=
Windows  View
Time=-10.00ms Specified profile =0.00g Abort(+) =400g Tolerance(-) =0.00g Tolerance(+) =000g - Channel's name Values  Me.. Level Col..
- Abort(-) =-400g BC111_71003_1 (acceleration ) = no data o[ Control
=16 [V]BC 111 71003 _1 (accelera... g I [ ]
= [T1BC 111 71003_1 ( velacity ) m... I [ ]
w14 [7]BC 111 71003 _1 { displace... mm I [ ]
% [F] Output
ol
o
@

Equalization
Equalization, % 025 Adjustment of the III
Integral parameters
Measured By the profile Expected
Duration, ms 0 300 0
Velocity, mm/s 0 0.0 0
Displacement, mm 0 0.0 0
Time
Remain On level Total
00:00:00 00:00:00 00:00:00
0 0 0
Profile: vibroshock1
16
0 50 100 150 200 250 300 i“nct"smpf";:‘”en1i”gsu o
Time, ms uration of the shoc) ms
Number of shocks : 200 el
Test duration : 00:04:04
Current time During the test  Description
12:19:30 00:00:00 Pre-Test files successfully uploaded
) J
7

Start Recording

Figure 5.57 User Defined Transient window

To set a test profile, click the Edit Profile button (Figure 5.90) in the User Defined Transient

window.
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The Vibration tests profile editor window will open with the Envelope tab active (Figure 5.91).

‘ Vibration tests profile editor | Project - C\ZETLab'\config\suv\profilelvibroshockl xvsh EI@
[Signal of the acceleration v] Shock spectrum v] Calculation is completed
Time=-10.00ms Envelope (+)= 0.000000g 7 Frequency=153Hz Shock spectrum= 0.074516g hd
Envelope (-) = 0.000000g Acceleration = 0.000000 g Shock spectrum = 0.000000g  Profile = no data
o 04 Tolerance (+)=nodata Tolerance (-) = no data
- — =
s »100
2 g
o
5° 2
8 5 10
Q
<0 g
= 1
-5
10 = 01
o] 50 100 150 200 250 300 1526 10 100 1000 12500
Time, ms Frequency, Hz

Envelope = Filling | Schedule Options Limits | Preview Shock spectrum  Resonances = Statistics

Parameters of shock impulse envelope
Parameters of envelope [ Set table of the piecewise linear envelope

Function window | Form of the envelope
10 Amplitude envelope, g
300 Duration of the envelope, ms
Interval before shock, ms

Interval after shock, ms

Sinus window « | Function window

[ + Mew profile ] [ . COpen profile ] J oK ] [ Apply
Figure 5.58 Profile Editor with Envelope tab

On the Envelope tab, you can set shock impulse envelope curve parameters.

The following Parameters of envelope Shape are available:

¢ Rectangular,

e Trapezoidal,

e Damping,

e Teardrop,

e Function window,

e Piecewise linear.

The Amplitude envelope parameter defines the maximum amplitude of the shock impulse en-
velope in “g” units.

The Duration of the envelope parameter defines the shock impulse amplitude duration, in msec.

The Interval before shock and Interval after shock parameters define intervals before and after

the shock, respectively, in msec.
The Function Window parameters become active when the Window shape of the envelope is
selected. For the Function Window, two options are available:
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e Sinus window,
e Hann window.
When Set table of the piecewise linear envelope is selected, the corresponding table becomes
available on the Envelope tab. To add new rows to the table, click the Add button.
To switch to the Filling tab (Figure 5.92), activate the relevant field in the Vibration Test Profile
Editor.

‘ Vibration tests profile editor | Project - CAZETLab\config\su\profilevibroshockl xvsh EI@
[Signal of the acceleration v] Shock spectrum v] Calculation is completed
Time=-10.00ms Envelope (+)= 0.000000 g 7 Frequency=153Hz Shock spectrum=0.074516g hd
Envelope (-)= 0.000000g Acceleration = 0.000000 g Shock spectrum= 0.000000g  Profile = no data
o 0@ Tolerance (+)=no data Tolerance (-) = no data
c o
s »100
2 g
o
5° 2
8 5 10
Q
<0 g
<

01

0 50 100 150 200 250 300 1526 10 100 1000 12500
Time, ms Frequency, Hz

Envelope | Filling | Schedule Options | Limits | Preview Shock spectrum  Rescnances | Statistics

Fill parameters of the shock impulse

Signal filling parameters [ Set the noise SDP table
10 = Initial frequency, Hz
300 : End signal frequency, Hz
Sine filling
+ Mew profile ] [ . Open profile ] J oK ] [ Apply

Figure 5.59 Profile Editor window, Filling tab

On the Filling tab, shock impulse spectral component parameters can be set.
The following shock impulse fill options are available for the Signal filling parameters:
e Sinus,
e Noise.
The Initial Frequency and End Signal Frequency parameters define the frequency band for the
shock impulse fill.
For the Sinus fill, Linear and Logarithmic fill methods are available.
For the Noise fill, Uniform and Table fill methods are available. When Table method of shock
impulse fill is selected, the relevant table Set the noise SDP table on the Filling tab becomes available

for editing. To add new rows to the table, click the Add button.
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To switch to the Schedule tab (Figure 5.93), activate the relevant field in the Vibration Test
Profile Editor.

‘ Vibration tests profile editor | Project - C\ZETLab\confighsuv\profile\vibroshockl svsh EI@

[Signﬂl of the acceleration v] Shock spectrum v] Calculation is completed

Time=-10.00ms Envelope (+)= 0.000000g 7 Frequency=153Hz Shock spectrum= 0.074516g hd
Envelope (-) = 0.000000g Acceleration= 0.000000 g Shock spectrum= 0.000000g  Profile = no data
Tolerance (+)=no data Tolerance (-) = no data
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Figure 5.60 Profile Editor window, Schedule tab

On the Schedule tab, you can set a test schedule, including shock quantity, frequency, duration,
period, and current shock amplitude to test-profile-defined amplitude ratio.

Vibration test schedule is a data table. To add new rows to the Schedule of reproducible shocks,
click the Add button as many times as the number of test ranges to be added.

In the Number column, set the total number of shocks during the test.

In the Frequency/min. column, set the number of impulses per minute.

In the Duration (sec.) column, set the total duration of the test.

In the Amplitude (%) column, set the shock impulse amplitude, as a percentage of the value set
for the Shock Amplitude parameter.

The Stepwise activation of the mode parameter defines a gradual process stabilization increas-

ing evenly the repeatable shock level on each stage.
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To switch to the Options tab (Figure 5.94), activate the relevant field in the Vibration Test
Profile Editor.

{8 Vibration tests profile editor | Project - C:AZETLab\config\suv\profile\vibroshockl xvsh =n| Wl <
[Sig'bal of the acceleration v] Shock spectrum v] Calculation is completed
Time=-10.00ms Envelope (+)= 0.000000 g 7 Frequency=153Hz Shock spectrum=0.074516g hd
Envelope (-)= 0.000000g Acceleration = 0.000000 g Shock spectrum= 0.000000g  Profile = no data
D5 Tolerance (+)=no data Tolerance (-) = no data
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[_0 MNew profile ] [." Open profile ] B & [ oK ] [ Apply
Figure 5.94 Profile Editor window, Options tab
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To switch to the Limits tab (Figure 5.95), activate the relevant field in the Vibration Test Profile

Editor.

‘ Vibration tests profile editor | Project - C\ZETLab'\config\suv\profilelvibroshockl xvsh EI@
[Signal of the acceleration v] Shock spectrum v] Calculation is completed
Time=-10.00ms Envelope (+)= 0.000000 g 7 Frequency=153Hz Shock spectrum= 0.074516g hd
Envelope (-) = 0.000000g Abort (+)=4.000000g Shock spectrum= 0.000000g  Profile = no data
Abort ()= -4.000000g  Acceleration = 0.000000 g Tolerance (+)=nodata Tolerance (-) = no data
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Rate of change

Maximum ratic change, dB
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[ + Mew profile ] [ . COpen profile ] J oK ] [ Apply
Figure 5.95 Profile Editor window, Limits tab

On the Limits tab, you can set the permissible test limits (as % of relevant measurement units)
for the reference channel. The parameters with activated control (during the tests) will be monitored
for exceeding the set limit values, and if so, testing shall be stopped immediately.

To activate parameter monitoring, set the relevant parameter flag, or clear the flag to deactivate
monitoring.

In case of the reference channel, limits may be set for the following parameters:

e Maximal allowable deviation from the specified profile;

e Rate of change;

e Change of the instantaneous rates.
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To switch to the Preview tab (Figure 5.96), activate the relevant field in the Vibration Test
Profile Editor.

‘ Vibration tests profile editor | Project - CAZETLab\config\su\profilevibroshockl xvsh EI@
[Signal of the acceleration v] Shock spectrum v] Calculation is completed
Time=-10.00ms Profile = 0.000000 g Frequency=1.53Hz Shock spectrum=0.074516 g v

Shock spectrum= 0.000000g  Profile = no data
Tolerance (+)=no data Tolerance (-) = no data
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Figure 5.96 Profile Editor window, Preview tab

On the Preview tab, the set shock profile preliminary spectra built through calculations based
on the pre-test data are displayed.

The spectra are provided for all the VCS controller measurement channels selected on the pre-
test stage. For each measurement channel, you can set any control type (control, monitor, display) or
check noise level in the channel. To display a required vibration spectrum, check the relevant cell in
the table.

Note: Information provided by the spectra is for information only; it is for providing the VCS

operator with the expected results to be obtained in vibration tests using the set profile.
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To switch to the Shock Spectrum tab (Figure 5.97), activate the relevant field in the Vibration
Test Profile Editor.

{8l Vibration tests profile editor | Project - C:AZETLab\confighsuv\profile\vibroshockl xvsh =n| Wl <
[5ig‘bﬂ| of the acceleration v] Shock spectrum v] Calculation is completed
Time=-10.00ms Envelope (+)= 0.000000g 7 Frequency=153Hz Shock spectrum= 0.074516g hd
Envelope (-) = 0.000000g Acceleration= 0.000000 g Shock spectrum= 0.000000g  Profile = no data
o 10 Tolerance (+)=no data Tolerance (-) = no data
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[:b New profile ] [." Open profile ] B & [ oK ] [ Apply
Figure 5.97 Profile Editor window, Shock Spectrum tab

Parameters for shock spectrum calculation are set on the Shock Spectrum tab.
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To switch to the Resonances tab (Figure 5.98), activate the relevant field in the Vibration Test
Profile Editor.

' Vibration tests profile editor | Project - CAZETLab\config\suv\profile\wvibroshockl svsh EI@
[Signﬂl of the acceleration v] Shock spectrum « | Calculation is completed
Time=-10.00ms Envelope (+)= 0.000000 g 7 Frequency=153Hz Shock spectrum=0.074516g
Envelope (-)= 0.000000g Acceleration = 0.000000 g ™ 0p
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Figure 5.61 Profile Editor window, Resonances tab

The Resonances tab displays the statistical information calculated using the pre-test results. The
tab allows the operator to estimate the presence of resonances and anti-resonances in the amplitude
characteristic curve.

Note: If required (for more detailed analysis), zoom in the amplitude characteristic curve on
(b afrequency scale in the area of interest, and only those resonances and anti-resonances which
fall inside the visualized section of the curve will remain in the table.
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To switch to the Statistics tab (Figure 5.99), activate the relevant field in the Vibration Test
Profile Editor.

. Vibration tests profile editor | Project - C\ZETLab\confighsuv\profile\vibroshockl svsh EI
[Signal of the acceleration v] Shock spectrum v] Calculation is completed
Time=-10.00ms Envelope (+)= 0.000000g 7 Frequency=153Hz Shock spectrum= 0.074516g hd
Envelope (-) = 0.000000g Acceleration= 0.000000 g Shock spectrum= 0.000000g  Profile = no data
o 10 Tolerance (+)=no data Tolerance (-) = no data
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Parameters of the constituent elements of the test
Shaker Test subject
TV 55240/L5-180 Wagenwe_1
Acceleration, g 150.0 50.00 1104 | B
Velocity, m/s 2.000 - 0192
Displacement, mm 25.40 - 2715 B 10%
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Pushing force, N 12000 = 6838
Generator level, v 10.00 = 0.000
Amplifier current, & 0.000 — 0.000
SR | T 5) (@) [ox) (oo

Figure 5.62 Profile Editor window, Statistics tab

The Statistics tab displays the statistical information calculated using the set values of the test
profile parameters, giving the operator the possibility to estimate the shaker utilization during the

vibration tests.
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5.8.3 Testing
There is a coordinate grid in the center of the program window. During the vibration tests, it

shows acceleration curves of the last registered shock, minimum and maximum tolerances.

Integral Indicators field in the right top corner contains the indicators of the current vibration
test status (duration, speed, travel) and test parameter values set in the test profile.

Time field in the right bottom corner displays shock counters and timers. The Total counter
displays the overall duration of the vibration test and the number of shocks. The Current counters
display the time passed from the start of the test and the number of shocks registered. The Remaining
counters display the time and number of shocks left. Vibration testing stops automatically when the
Current counter reaches the value of the Total Shock Number parameter.

The event log in the lower part of the User Defined Transient window contains all information
relevant to the program operation. After the program launch, the event log displays the information

on successful loading of the pre-test file (Figure 5.100).

Current time During the test  Description
12:19:30 00:00:00 Pre-Test files successfully uploaded
13:47:38 00:00:00 Profile updated

Figure 5.63 Event Log

Vibration tests are controlled from the dedicated menu in the right bottom area of the program

window (Figure 5.101).

Start Recording
Figure 5.64 Vibration Test Control Menu

To start a vibration test, click the Start button. To stop a test at any moment, click the Stop
button. To pause a test, click the Pause button, and the Start button to resume testing.

Click the Recording button to start/stop recording of electric signals from all the activated chan-
nels of the VCS controller. The recorded signals can be viewed in the Signal Gallery program from
the Show ZETLAB Panel menu (refer to ZETLAB Software. Operator manual)

After clicking the Start button, the program will start vibration testing which will be reported

in the event log (Figure 5.102).
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I8 User defined transient | Profile - C:AZETLab\config\suprofile\vibroshackl sovsh (== ECR =<=|
Windows  View
Time=-1000ms Specified profile =0.00g Abort(+) =400g Tolerance(-) =0.00g Tolerance(+) =0.00g - Channel's name Values  Me.. Level Col..
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% -] Output
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o
@

Equalization
Equalization, % 100 Adjustment of the II'
Integral parameters
Measured By the profile Expected
Duration, ms 247 300 0
Velocity, mm/s 171 180 0
Displacement, mm 2.08 287 0
Time

Remain On level Total
00:03:31 00:00:14 00:00:32

185 15 15

Profile: vibroshockl
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0 50 100 150 200 250 300 ‘gmct’f am';“t;“deh m}(?gugo o
Tirems uration of the shock : ms Edit profile
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Test duration - 00:04:04
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13:56:24 00:00:00 Mode parameters stabilization
13:56:29 00:00:00 Tests started X
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13:56:33 00:00:02 Test stage 2 : Number of shocks 2, acceleration 5.0 g, Duration 3 s = G g /-"
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. . LS Pause Stop Recording
13:56:45 00:00:14 Test stage 4 : Number of shocks 100, acceleration 10.0 g, Duration 100 s =

Figure 5.65 User Defined Transient window

To display a measurement channel curve, select it from the channel list in the right pane of the
program window (Figure 5.103). This list includes all the measurement channels for which one of
test control types (Control, Monitor, Display) has been selected in the Control Parameters program.
The row with a measurement channel also shows information on the current acceleration and integral

channel load.

Channel's name Values Me... Level Col.
=-[¥] Control
-] BC111_71003_1 ( accelera... 10.0 g
[T BC111_71003_1 ( velocity ) 171 (I
LJTBC111_71003_1 ( displace... 2.08 mrm
&[] Output

Figure 5.66 Menu for selecting channels to be displayed

During the test, if a value in the measurement channel exceeds the permissible limits set on the

Control tab, it will be displayed in the event log, and the test will be stopped (Figure 5.104).
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Figure 5.67 Vibration testing stop

During the tests, it is possible to track changes in the condition of the specimen under test at the

point (s) of the control channel setup in real time. To do this, start the Additional Graphs program
(Figure 5.105).
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The charts of the Additional Graphs program display the deviations of the current spectrum
values of a selected channel from the reference channel spectrum parameter values generated in the

test profile after pre-test. The calculation may be performed using the reference channel or the oscil-

lator channel.

To display information of the temporary implementation of signal parameters, start the Results

table program from the Windows menu of the User Defined Transient program. The opened Results

Figure 5.68 Additional Graphs program window

table window (Figure 5.106) will show information of the vibration test process in the past.
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Figure 5.69 The Results table program window

The upper-right corner contains a list of the channels with available graphs. You can change
the graph color by clicking on the colored rectangle. To save the recorder readings, click the Record-
ing button. Only selected graphs available in the View Results program will be saved.

To save the report, run the Report command from the Windows menu in the User Defined
Transient program. In the opened window, you can specify the name of report file and path to save
it, and then click the Save button. The report is also saved automatically after the vibration tests are
completed.

To view the report files, click the Test Results button on the VCS panel. In the opened window,
select the appropriate test type and go to the Test Results folder. You can view the report files using
the View Results program. To do this, right-click on the file and select Open in ResultViewer (Figure

5.107) from the context menu.
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In the View Results program, the Graph tab displays the graphical part of the report on the
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Figure 5.70 Report Directory

completed test (Figure 5.108).
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Figure 5.71 Example of a vibration test report
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6 Terms and definitions

ZETLAB

The main terms and definitions are listed in the table (Table 61).

Table 61

Accelerogram

Recording displacement, velocity, or acceleration as a time func-
tion

Accelerometer

Primary Converter (sensor) generating an electrical signal pro-
portional to the registered acceleration

Amplitude

The largest (by module) instantaneous values determining the
signal for the averaging period

Antiresonance

The frequency at which the response to the control signal (oscil-
lator) is decreasing sharply (very small). Do not install sensors
that will be assigned the Monitoring status (feedback channel) in
areas of the test object with large anti-resonances. If there are
high value antiresonances, you can use multipoint control (by se-
lecting "by average" or "by maximum" control mode in the pre-
test) for several sensors with Monitoring status whose antireso-
nances are inconsistent in frequency.

Vibration installation

The equipment including a shaker with a power amplifier

Imaginary reference point

A reference point to which a certain signal is assigned, produced
by vibration signals from several verification points (with meas-
uring channels in the Monitoring status) and used to control the
test mode (multipoint control) so that to meet the test require-
ments

Reproducibility

The proximity of measurement results of the same dimension
with the same value carried out by different methods, with differ-
ent primary converters (sensors), by different operators, in differ-
ent testing laboratories, at different times, the interval between
which is significantly longer than the time of one measurement.

Averaging time

The time interval for sampling instantaneous signal from the
recorded stream to the instantaneous value array for further pro-
cessing of the array.

Boundary points

The points used for building vibration test profiles for sinusoi-
dal vibration and broadband vibration

Effective vibration

Vibration characterized by signal from a sensor installed at the
reference point.

Decibel (dB)

The unit of measurement of a physical quantity relative to the
selected reference value, expressed as the logarithm Ig (based on
10) of the ratio of the physical quantity value to the reference
value. In the ZETLab vibration control system, the reference
value is equal to one; therefore, for converting values in linear
physical quantities "x" to dB, the formula is: dB = 20Ig(x), and
in the case of physical quantities with the power dimension "x2",
the formula is: dB=10lg(x2)
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Dynamic range of the measur-
ing channel

It is defined as the ratio of the maximum level of recorded signals
to the minimum recorded level. The theoretical limit for a 24-bit
ADC is 140 dB, but the actual dynamic range is reduced due to
interference and distortion in the system.

Dynamic range of the control
signal

It is defined as the ratio of the maximum value of the signal gen-
erated on the control channel to its minimum value. For sinusoi-
dal vibration mode, if the control signal changes from 1 mV to
10 V, the dynamic range is 10000 times = 80 dB. For broadband
random vibration (BRV) mode, the maximum value and mini-
mum value of the control signal are measured by the power spec-
tral density. The dynamic range of the vibrating system in whole
is determined not only by the dynamic range of the VCS's DAC
controller, but in any particular test may be limited to other fac-
tors, such as noise level at the shaker table (recorded without con-
trol signal), a dynamic range of the vibratory installation, the
maximum allowable vibration level in testing, etc.

Duration of the shock pulse

The time interval from the beginning to the end of the shock pulse
which is a significant part of the accelerogram

Quiality factor

This is a measure of resonance sharpness which is inversely pro-
portional to the logarithmic decrement of attenuation. When test-
ing specimens with high-quality resonances for sinusoidal ef-
fects, set high frequency resolution (a large number of frequency
bands) and reduce the frequency scan speed

Units

You can connect sensors to the VCS controllers inputs to record
various physical quantities, such as acceleration (m/s?, mm/s?, g),
displacement (m, mm, micron), velocity (m/s, mm/s), therefore,
to obtain valid results, for the measurement channels set units
which correspond to the types of sensors being connected.
Note: Units of measurement for primary converters (accelerom-
eters) are listed in their respective datasheets.

Significant part of the accelero-
gram

For a classic shock: a part of the accelerogram between two
points in time, when the signal reaches 10% of the peak value for
the first time and when it falls below this level for the last time.
For a vibration shock: a part of the accelerogram between two
points in time, when the signal reaches 25% of the peak value for
the first time and when it falls below this level for the last time

Measuring channel (monitor-
ing/tracking/viewing)

The input channel (ADC channel) of the VCS controller with
connected primary converter used for vibration tests. Measuring
channels can be assigned the Monitoring, Tracking, and Viewing
status during vibration testing.

The Monitoring status determines that data from the measuring
channel are used for generating a control signal, including an
emergency stop of vibration tests upon exceeding the thresholds
defined on the Profile tab of the test profile editor window.

6-93




Terms and definitions

ZETLAB

The tracking status indicates that measurement channel data are
used to initiate an emergency stop of vibration tests when the
thresholds defined on the Stop tab of the test profile editor win-
dow are exceeded.

The Viewing status indicates that measurement channel data are
not involved in the vibration tests control and are only used for
visualization of the recorded signals.

Instrumental error

A set of errors introduced by both analog devices connected to
the controller inputs and the VCS controller itself.

True spectral density of accel-
eration

The spectral density of acceleration affecting the specimen under
test.

Feedback channel

The control system channel is used for: signal digitalization at the
reference point, signal processing and conversion of the pro-
cessed signal into analog format to feed to the power amplifier of
the shaker.

Control channel

The VCS controller's oscillator channel used for generating the
control signal.

Emergency stop button

The button located to the right on the front panel of the VCS con-
troller and intended for emergency stop (STOP mode) of trans-
mitting control signal to the shaker.

VCS controller

ZET 024 or ZET 028 model devices provide one output control
channel (DAC) and, respectively, four or eight measurement
channels (ADC).

Reference point

One of the verification points (with the measuring channel with
Monitoring status), the signal from which is used to control the
test mode (single-point control) in a way to meet the test require-
ments.

Correction

Procedure for minimizing the error in reproducing the accelera-
tion spectral density

Maximum control voltage

Voltage threshold at the control channel (oscillator) output of the
VCS controller

Instantaneous value of the sig-
nal

The signal amplitude value registered for a single ADC count.

Multipoint control

Control by signals averaged by analog method or other suitable
mean, recorded by measuring channels from vibration sensors in-
stalled at several verification points.

Observed acceleration spectral
density

Visualized acceleration spectral density on the VCS monitor, in-
cluding instrumental error, random error, and offset.

Test Object

A specimen subjected to vibration tests.

Single-point control

Control by a signal recorded by the measuring channel from the
vibration sensor installed at the reference point, to keep the spec-
ified vibration level at this point.

Cutoff of the drive signal

Limiting the maximum drive signal at the level determined by the
peak factor value.

6-94




ZETLAB

Primary converters

Sensors converting various physical quantities (acceleration, ve-
locity, displacement, deformation, temperature, etc.) into an elec-
trical signal proportional to the effect of the physical quantity.

Peak factor

The ratio of the peak value to RMS value of the signal.

Error in reproducing the accel-
eration spectral density

The difference between the specified acceleration spectral den-
sity and the acceleration spectral density of the control signal.

Transverse vibration

Vibration acting in a direction other than the specified direction
(usually defined in two orthogonal axes in a plane perpendicular
to the specified direction of movement. Please note that the trans-
verse vibration must be measured close to the attachment points.

Preferred directions of vibra-
tion effect

Three mutually orthogonal directions chosen to ensure the maxi-
mum probability of damage to the test object in case of vibration
exposure in these directions.

Verification point

The sensor installation points (with measuring channels with
Tracking status) on the attachment device, vibration table or test
object, located as close as possible to the attachment points of the
test object (rigid connection) and used to monitor compliance
with the test requirements.

Vibration test profile

Defines a profile required by the test conditions, which must be
provided during vibration tests by generating a required signal
through the control channel. For tests with broadband random vi-
bration and sinusoidal vibration, the profile is determined in the
frequency domain, and for tests in shock mode - in the time do-
main.

The frequency resolution

The width of the frequency increment interval in the acceleration
spectral density view (in Hz)

Recording

Processing a set of readings (recorded in measuring channels at
regular intervals) using the fast Fourier transform algorithm.

Control mode (by one, by aver-
age, by maximum)

There are three control modes used as a basis for generating con-
trol signal: in "by one" mode, the control signal is generated
based on data recorded in a single control channel. In the "by av-
erage" mode, the control signal is generated based on the average
values recorded in a group of channels selected for control. In the
"by maximum" mode, the control signal is generated based on the
maximum values recorded in a group of channels selected for
control. The "by average™ mode and "by maximum" mode refer
to multipoint control.

In this mode, the emergency stop button on the right pane of the

STOP mode front panel of the VCS controller is pressed.
The frequency at which the response to the control signal (oscil-
lator) increases sharply (very high). When examining the speci-
Resonance ) ply (very high) g p

men's fatigue characteristics, exposure to resonant frequencies is
used.
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Profile segment

A section of the vibration test profile bounded by adjacent fre-
quency boundary points

Control signal

Output voltage of the control channel (oscillator) of the VCS con-
troller used to excite the shaker

Signal attenuation rate

When stopping vibration tests, the control signal (oscillator) must
attenuate smoothly, otherwise the test object may be subjected to
shock. The control signal strength reduction can be selected from
20 dB/s to 60 dB/s

Random error

Error in estimating the acceleration spectral density that varies
from one measurement to another and is caused by finit time of
signal averaging and the finite filter bandwidth

High-frequency roll-off

A section of the acceleration spectral density at frequencies
higher than the upper limit of the effective test frequency range

Low-frequency roll-off

A section of the acceleration spectral density at frequencies lower
than the lower limit of the effective test frequency range

Acceleration spectral density

Frequency function defined as the threshold ratio of the average
square of the acceleration signal value after it passes through a
narrowband filter, whose geometric mean frequency is consistent
with the specified frequency, to the filter bandwidth when the
bandwidth tends to zero, and the averaging time tends to infinity.

The acceleration spectral den-
sity of the control signal

Acceleration spectral density of a signal measured at a reference
point (real or imaginary)

Signal RMS

The square root of the sum of squares of instantaneous signal val-
ues recorded during averaging

Standard deviation

The characteristic of a random time signal that is consistent with
the RMS value for a vibration signal

Static degree of freedom

A value that characterizes the properties of estimating the accel-
eration spectral density obtained by random samples with time
averaging method, and depends on the frequency resolution and
time of averaging.

Static accuracy

The ratio of true acceleration spectral density to the observed one

Response measurement point

Sensor installation points (with measuring channels with View-
ing status) on the test object, the signals from which are not in-
volved in the vibration test control, but used only for examining
its frequency response.

Attachment point

A part of the test object which is in contact with the attachment
device or vibration table in the place where it is usually attached
during operation. If a device used during the operation of the test
object is used for testing, the attachment point is determined on
this device rather than on the test object.

Control by the maximum value

A method for determining the signal in multipoint control by se-
lecting the maximum value of the controlled parameter for each
frequency component at least in two verification points whose
measuring channels are assigned the "Monitoring™ status
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Control by average value

Method for determining the signal for multipoint control by av-
eraging each frequency component at least in two verification
points whose measuring channels are assigned the "Monitoring”
status.

Acceleration

A vector value determining the degree of speed change over time.

Acceleration of gravity

Acceleration of gravity is rounded to the closest integer, i.e. up
to 10 m/s2.

Averaging (linear/exponential)

The time interval during which instantaneous signal values are
sampled from the recorded data stream to the array for further
array processing.

It is used to improve statistical accuracy or suppress interfer-
ences. In case of linear averaging, each data element contributes
the same amount to the average value. Linear averaging is usually
used for limited time intervals, since for large time intervals, the
last added values actually no longer affect the resulting averaged
value. In case of exponential averaging, each last averaged value
has a greater weight than those involved in the averaging earlier,
so it can be used at infinite intervals. The average value will dy-
namically reflect the influence of the new recorded values in-
volved in averaging, and the influence of the previous ones will
decrease as they age. The degree of exponential averaging is de-
termined by a weighting factor calculated as reciprocal value of
the number of averaging.

Frequency

The number of vibrations or cycles per unit of time. Unit of meas-
urement is Hz.

Sampling rate (sampling)

In relation to the measuring channels, it refers to the number of
analog-to-digital conversions per second for each recorded meas-
uring channel, in relation to the control signal, it refers to the
number of digital-to-analog conversions per second when gener-
ating the control signal. The ZETLAB programs processing a
digital signal require a data array from a set of recorded instanta-
neous values of the processed signal amplitude accumulated dur-
ing averaging, and the frequency of recording instantaneous val-
ues is determined by the sampling rate. Thus, the higher the sam-
pling rate, the larger the array becomes at the same averaging
time.

The accuracy of the measurement results is directly related to
whether the averaging time and sampling rate are properly con-
figured. The best measurement results are achieved when provid-
ing the required level of detail without unneccesary redundancy.
For VCS with max. 48 channels, the sample rates are set to 25
kHz for measuring channels and 50 kHz for control channels. For
VCS with 49 to 160 channels, the sample rate values are set to
2.5 kHz for measuring channels and 5 kHz for control channels.
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Resonance frequency

The frequency value typical for an object susceptible to vibration,
at which the following is recorded: increase in vibration ampli-
tude of the object and the difference between the vibration effect
phase and oscillation phase of the object equal to 90 degrees

Frequency range for testing

The range between the lower and upper limit in the frequency
domain defined in the test profile.

Number of degrees of freedom

Indicates the number of independent variables used in calculating
the average value. It is used in averaging for the broadband ran-
dom vibration control. Each averaging adds two degrees of free-
dom. The more degrees of freedom, the more accurately the spec-
tral power density of the broadband signal is calculated

The peak width at -3 dB

The bandwidth between two frequency response points located at
0.708 of its maximum value, assuming that the frequency re-
sponse in this bandwidth describes a single resonance peak

Broadband random vibration
(BRV)

The signal generated on the control channel (when testing BRV)
is noise randomly distributed over a wide range in the frequency
range

Stage of tests

A test program element occupying a line in the schedule table

Effective test frequency range

The range between the lower and upper limit in the frequency
domain defined in the test profile. Remember that beyond the ef-
fective frequency range, there are also signal components due to
lack of sharp drop in the acceleration spectral density curve at the
profile boundaries.
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Appendix A. Shapes of the shock pulse accelerograms

The Figure Al-Figure A5 show the accelerogram shapes of waveforms being generated with
specified parameters.

T (duration of shock, ms) refers to the duration of the signal of the corresponding waveform.

A (amplitude of blow, g) refers to peak value of vibration acceleration.

T1 (rise time, ms) refers to the time to reach the maximum value for the trapezoidal waveform.

T2 (decay time, ms) refers to the time when the signal drops to the minimum value, for trape-
zoidal and sawtooth pulses.
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Figure Al Sinusoidal waveform
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Figure A2 Triangular waveform
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Appendix B. Common errors when operating ZETLAB VCS

1. Low pre-test quality due to poor contact of the control signal cable
Figure B.1 shows an example of a negative pre-test result obtained on a shaker with an exten-
sion table. The conclusion on the low pre-test quality is mainly based on the high harmonic distortion

factor (close to 0 dB). The Signal Quality parameter (in the results table) also indicates the low results

quality. Its value is below 90 % (highlighted in yellow or red).

Figue.6. Negative pre-tet result

In this case, it is needed to identify and rectify the cause of the negative pre-test result before
the commencement of testing. To do this, click the Recommendations button in the Pre-Test program
window and in the appeared window check the suggested options of probable failures. Eliminate the
cause, if relevant. If nothing of the suggested recommendations gives the result, try the options below,
one by one:

- poor grounding,

- poor contact,

- damaged cable,

- failed sensor.

After fault handling, repeat the pre-test and make sure that the result is positive. Figure B.1
shows an example of a positive pre-test result after handling a fault related to poor contact of the
control cable.
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Figure B.7. Positive pre-test result
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2. Poor pre-test quality due to poor grounding

Figure B.3 shows an example of low quality of a pre-test result obtained on an empty shaker
(without an extension table). The conclusion on the low pre-test quality is mainly based on the high
harmonic distortion factor in the low-frequency region (exceeding -20dB). The Signal Quality pa-
rameter (in the results table) also indicates low quality of the pre-test results for an empty shaker. Its
value is below 98%. A positive result of pre-test (for an empty shaker) is at least 99% signal quality
level.
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Figure B.8. Low pre-test result quality

After proper grounding, the pre-test was repeated. Its results are shown in Figure B.4. The
figure shows that the harmonic distortion factor decreased significantly (below -30 dB) and the signal
quality increased (above 99 %).

6-103



Appendix A. Shapes of the shock pulse accelerograms ZETLAB

B g e

AMNIMTYAHO4aGTOTHAR XapaKTEPNCTURG KOPDGNALMCHH I GHANN3 MEAY [GHERATOPOM 1 AATHHKAMA

YacToTa=5.3409 My 1=000053563g/MB  2-0.00054582 g/mB DA Bpemna = -0.099993 ¢ 3.4981e-07g/MB 2= -6.2056e-07 g/mB
s 02 2
g
; o 0.006
s i
i 0.004
0.05
0.002
0.02 9
-0.002
0.01
-0.004
0.005
-0.006
-0.008
0002
-001
0.001
0012
0.0005 @
5341 10 100 1000 5001 -0.08 -0.06 -004 -002 0 0.02 0.04 006 0.08
UYacrora, Bpems,

T 7 ¢ yueTom wyma

“YacToTa= 5.3409 'y 1=-36332 2= -37 Karan Yex.g Cx..mm/c Mepem.mm  KavecTso cu. KauecTso of. 3anepxa, Nameny. KypT. Mowmex. 0m.50/60 Ypose.
") [[] reneparop_1000 30.0, |
3 0 1 0.899 0.852 0.018  99.690 %  72.112 %  0.08 2.6 2.0 0.061 4% Cam|
z
H 2 0.928 0.878 0.018  99.688%  69.796 %  0.08 2.8 2.0 0.064 4% |
@ -0
2
£
-20
-30
-40
50
-60
70
-80
-90
-100
5341 10 100 1000 5001

Yacrora,ly

Figure B.9. High pre-test result quality
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3. Influence of the shaker frame’s horizontal position on the transverse vibration level

Figure B.5 shows harmonic distortion curve plotted at a small deviation of the shaker frame
from the horizontal position (within 2 degrees), while Figure B.6, at the frame horizontal position.
During the comparative tests, the shaker was loaded to 60 % of the maximum permissible load, and

the effect level was 25 % of the maximum permissible level considering the installed weight.
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Figure B.11. Frame is in a horizontal position

The curves show that in the suspension member resonance region (20...50 Hz) even small de-
viations from the horizontal position may cause significant transverse vibrations on the shaker. This
may be an obstacle both at the certification stage as well as during testing, especially when a signifi-
cant effect level is set.

6-105



