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1. Necessary Software

Download the software from website:
MSR PC software (standard): https://www.msr.ch/en/support/msr-pc-software-standard/

MSR165 ShockViewer: https://www.msr.ch/en/support/datalogger-msr-shockviewer-software/

2. Explanation of Terms

Acceleration max: the resulting acceleration - only v
this is displayed in the Report.

ag = /a,zc+a§,+a§ x

Acceleration Threshold: Is the amplitude of the
recorded measured values, the exceeding of which
triggers an event recording. Definition according to DIN
EN 15433 part 6:

A stochastic impact event is present if the acceleration 1
peak value in at least one spatial axis exceeds the
acceleration threshold value aresnoa S€t for this particular
axis and if the impact duration of this event is equal to or s 7o\
greater than a minimum impact duration TShock(min).

The adjustable threshold value for the acceleration must
cover at least the range between 10 % and 75 % of the
actual measured value or the upper limit (DIN EN 15433 ?
Part 6). '

0,18 uyztman)

Event ID: 10 Start Timestamp: 2023-07-05 15:25:42 ToT total: 10 msec ToT max: 10 msec IoT total: 635 IoT max: 6.35 Time: 91.969 msec Total: 1.287 g

Change of Velocity: Time . Seon . P

1. o °

integral of the acceleration within J L

the shock duration Tspock (NOt yet = 1

available in the software).

to+Tshock 5 J

Av = axyz(max) dt

L]
..
¢ o
)
'S
L

°
to e °

shock

The object velocity v can be T w R
found in the formula for the pulse I:

and for the kinetic energy E: E =

I =Massm=xv
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Fast Fourier Transform: For the practical Time-FFT window
application the Fast Fourier Transformation FFT
was developed. This is an algorithm which leads by
clever handling of the data substantially faster to the
same result as the Discrete Fourier Transformation
DFT. Today, the FFT is used everywhere in
vibration or shock analysis. By using the inverse
FFT, the original signal can be restored here as well.

0 o
A, —iB;, . A, +iB; . Time Sy Frequency
0= a0r 3 (BB g At By | et
k=1
. . . Ai—iB Ap+iB
Simplification: Co = 4y~ € = 2 —( =2k
e T/2
it follows: £(6) = z €, elort Real Part: R = f -
—® . -T2
T/2
1 _ . T/2
Co=7 Z F(t) cos(wt) dt Imaginary parts:  (w) = i J £(6) sin(wt)dt
-T/2 _i2
IoT (Intensity over Threshold): e e e 0755 R T RS 25 A Y SRR O 7S

This is the time integral of the
acceleration within the shock =
duration Tshock, above the threshold
value (non-dimensional). This value
is used to select and sort the shock 7

events. N

IoT = j (ar() —Th(D) dt e arararm T R S T
to

Magnitude FFT: Refers to the absolute (all positive: magitude = R(w) B »

abs(x)) value of the Fast Fourier Transform (FFT) results, which b Gl eTn

allows for the analysis of the frequency components of a signal. The

magnitude is the square root of the sum of the squared coefficients,

also known as the Fourier-transformed:

F(w) = a+ bi =/R(w)? + [(w)?

The magnitude has the unit g=9.81 m/s?. 0 a I(w)
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Nyquist—=Shannon Sampling Theorem: Is an essential — FR—
principle for dlglt_al signal processing linking the frequency — f =100t
fm range of a signal and the sample rate f; required to .. . A . .
avoid a type of distortion called aliasing. R R
The theorem states that the sample rate must be at least ' |
twice the bandwidth of the signal to avoid aliasing. The
Formula for Nyquist Sampling Theorem can be givenas ™
fs > 2+ fm s o Famar = 40tz

. f. = 8005

fs refers to frequency signal (sampling rate). AN AU AU A

fm refers to max spectral frequency. - "‘-‘ :‘1 / ""‘. :a f e

Power Spectrum: The power spectrum is a general term that describes the distribution of
power contained in a signal as a function of frequency. From this point of view, a power
spectrum can be defined over a discrete set of frequencies (applicable to infinitely long
periodic signals) or a power spectrum defined as a continuous function of frequency
(applicable to infinitely long aperiodic signals). Do not confuse the power spectrum with the
spectral power density!

Magnitudel[i]?

PowerSpec[i] = SpectrumSize - 3

The power spectrum has the unit g2.

SpectrumSize, RealSpec, ImagSpec: Using Fast Fourier sl camplngime
Transform is very simple. First, insert as many FFT components !
as needed into a form and specify the correct size(s) of the data
array by setting the ‘SpectrumSize’ property. To calculate the
fourier spectrum, fill the ‘RealSpec’ array property with the data
and call the transform method. After that, the results of the [T T[] reasee

transform are available through the array properties ‘RealSpec’ T =
(real part of the complex spectrum) and ‘imagSpec’ (imaginary =~

part). Dividing ‘RealSpec’ and ‘ImageSpec’ gives the ‘Phase Fourier Transform
Angle’ en.

on|r|B|M RealSpec

f0ln|@|#6|HM ImagSpec

Sampling rate: In signal processing, sampling is the reduction
of a continuous-time signal to a discrete-time signal. A common J
example is the conversion of a sound wave to a sequence of ¢+
"samples”. A sampleis a value of the signal at a point in time

and/or space; this definition differs from the term's usage in

statistics, which refers to a set of such values.

9 10 11 12 13 ¢
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Event ID: 10 Start Timestamp: 2023-07-05 15:25:42 ToT total: 10 msec ToT max: 10 msec IoT total: 635 IoT max: 635 Time: 91.969 msec Total: 1287 ¢

ToT (Time over Threshold): For
each shock event recorded, the
pulse durations in msec in whichthe ™
shock amplitude has exceeded the
pre-set g-value threshold (from the -
MSR data logger PC configurator) -
and subsequently fallen short of it

again are ascertained. ,

°

— TN
o‘. e
° \
L 3%

X
o

ToT = tz - tl

Weighting Functions: The array ‘WgtFunction’
contains ‘SpectrumsSize’ coefficients which are multiplied with
the corresponding data elements before the fourier transform
takes place. The index ix may assume values between 1
and ‘SpectrumSize’. By default, the weights are all set to 1.0,
thus implementing a rectangle window function.

22

Fourier transform

amplitude
decibels

samples

Please note that choosing the right window is always a
compromise and is a kind of art. Moreover, the cosine bell
window, the Hamming window and the general Tukey window
are closely related. The general Tukey window is defined by
the following function:

flx) = 1—2a+2a-cos(%)

Triangular window Fourier transform
=1 <N = .
Rectangle S for Ixd =
f(x)=0for|x| >N sk
Em
. ) =1~ lxl/N for Ix < N| 2
Triangle -
f(x)=0for|x| >N =
Cos2 FOx) = cos?(x/N) e
Gauss f{x) = exp(—(qx/N)z) Sine window Fourier transform
Hamming F(X) = 0.54 + 0.46 - cos(x/N) Y S
Blackman f(x) =042+ 050" cos(x/N) + 0.08 - cos(2x/N) § -
Blackman-Harris | f(x) = 0.359 + 0.488 - cos(x/N) + 0.141 - cos(2x/N) + 0.012 - cos(2x/N) _E
Blackman-Nuttal | f(x) = 0.364 + 0.489 - cos(x/N) + 0.137 - cos(2x/N + 0.011 - cos2x/N) samples T e
Blackman window Fourier transform

V‘!II[ TTTT

samples

Hamming window (a;, = 0.53836)

"40-30-20-10 0 10 20 30 40

bins

Fourler transform

"

i
%

0
-
0
&
m

o
an
"

samples

(EHEE
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The parameter a determines the type of the window: [ m— o —
Hamming window: a = 0,23 o . E
iy 2w
. . Fo iz
Hanning window: a = 0,25 3t

KL

Please note that the resulting equation for the Hanning window
can be converted to the cos2 function by simple trigonometric
calculations.

samples

Blackman-Harris window Fourier transform

decibels
bhysbiba:

kzé;a

2 o
samples bins
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3. Pre-Mission Settings

3.1 MSR165 Vibration and Shock Mode
The settings for the MSR165 data logger are made in the MSR PC software (standard).

>200 mS 0 MSRe607.03 .
Erograms | Settings ‘ Infox ‘ User manuals ‘ —200 ms

I ﬁ;\
5 <_+I(v‘ standard I I(‘ Acceleration measurememl_> om‘i;
I

Setup Shock assistent
[ Vw165 setop 073 - 3 “B: MSRIGSB Shock 6.09.01 - o x

::SR tvoe MSRI65 V202 Pot 2o snaseans 3 Bt Pott Read | Exit

ame
Info andmesswement poromelers | & Divice rformaiion

Stete ACCx =0016G Fiecord stalus inactive

ACCy =004 Reed - Active messurement data

N 56489 ACC: =1000G &-Mission ifommation

Cerdslot insteled - Acosierstion messurement

Freememory.  100% - Agdional messurement valugs to be messured
Time diff (MSR-PC) 25 I Freere - Piecord cartrel

BAT =408V, Merker =0 #-Options during record
Basicetings |Liits | User satings | Format memory |
~— Mainstorage rafe
imits s u -

T 7 1r 1= P [ Emnf s

ACCxy.z |™1600Hz hd I ‘Record control

RHTRH) [0 r P Limis octve

it f ] r ¥ periodic record active (anly if ACC >= 25Hz)

ALAd 1 ]

€ Siatimmadietely
L o 3 [ o
etat pane e =
Precicion ALl o
ptans durng record — =
busiccicaion
W i
Vietkar
I~ Corim clam
Stoprecord ‘ Callup assistant | 2 basic ceffng \ Stoprecord
Resding successfully completed.

) sisins fndlesten Important note for vibration and shock mode:

I ring buffer If amicroSD card is installed in the data logger, the ring buffer,

I Marker overwrite mode for the internal flash memory must be set!
[T Canfirm alarm

3.2 MSR165 Vibration Settings

For longer shock durations > 200 ms, vibration mode can be used with the limit setting. The

limit settings are comparable to a threshold value.

Record control

.
[™ perindicrecard active {only if ACC >= 26Hz)

<L1orl2 inactive

<L1orl2 fmad\ve

b=

-3.00
2023-08-08 2023-00-08 2023-08-08 2023-09-05 2023-08-06 2023-00-08 2023-00-08 2023-08-08 2023-08-08 2023-08-05 2023-00-08 2023-08-08 2023-08-06
11:44.07 11:44:08 11:44.08 114208 11:408 11:44:08 11:44:08 11:44:08 11:44:08 11:42.08 11:44:08 11:44.08 114408

Liorsl2 inactive -1.000 11.000 G :

------------------------------ e L e L EEECEECEEtEn |
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Option: The ‘Periodic Record’ option is suitable for longer ship passages. Predefined pauses
and recording intervals allow for a considerable extension of the overall measurement time.

Fecord control

perodicrecord (only if ACC >= 25Hz and duration <> 0)
[ Limits active

duration pause /s duration record /s
v inenodic record active (only it ACC »= 25Hz) =————————vxp| 110 10

20,00
18.00
16.00
14.00
1200
10.00
8.00
600
400

2,00
[IRrrer s e

EE e F Y T T P 000
200
-4.00
600
800
-10.00
-12.00
-14.00
-16.00
-18.00

230906 2023-09-08 2023-09-08 2023-09-06 2023-09-08 2023-09-08 2023-09-06 2023-09-08 2023-09-08 2023-09-08 2023-09-08 2023-09-08 20230908 2023-09-08 2023-09-08

1:56:52 11:55:67 115602 11:55:07 115812 115617 115622 115827 115832 11:56:37 115642 1:56:47 115682 115557 115702
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3.3 MSR165 Shock Settings (Call up Assistant)

For shock measurements follow ‘Acceleration measurements’ — ‘Shock assistant’. The
‘Call up assistant’ will guide you through the necessary settings.

Call up assistant |
Acceleration measurement assistant X Acceleration measurement ascistant X
Stepl | StepZ | Step3 | Stepd | Steph | Stepk Step1 | |Step? | Step3 | Stepd | Steps | Stepb

The configuration data will be saved additionally inthe record and can be displayed inthe

With selected acceleration rate all 3 axes (- -, Z-axis) will be scanned. At aversteppin
ShockWiewer b ) (FPE

oftollowing threshold an acceleration value is being stored

> Teshold -

Title: |Messung URGNCE hib 23.9.20191 (max. 32)

Operatar |1m of svg (e 24) Measurementrate: 1600 Hz -

Fill out title and operator. Select threshold value and sampling
rate (Measurement rate).

] G DR el

Acceleration measurement assistant % Acceleration measurement assistant x
Stepl | Step2 | Step3d | Stepd | Step5 | Stepb Stepl | Step2 ||Step3 | Stepd | Step5 | Stepb
Here you can configure how the measurement is heing started Additionally you can recard other measurements. Flease note that the required memony

capacity is not available anymore for acceleration events

Measurement values: |

= snimmesiwery  CNOOSE the start option.

Select other sensors and the sampling

s CXTEUING | R rate, if available

r [aoe20s -] [e01s =

" Startand stop by push-button r Measurement rate |Dg 01 hhzmm J

Gzl { " > Cancel

Acceleration measurement assistant X

Step 1 Step 2 Step3 | Stepd Step5 | Stepb

The microSD card option must be enabled. All
other functions are optional.

Additionally options can be gelected here.

u :\A::;Es:l:;;?gnbemg stored with time measurement. PI eas e n Ote:
T T e beng earfm by  kepsicke All these functions require additional battery power.
- Stalus ncicaton This can affect the measurement duration.

Ewery 5 seconds the LEDs indicate the device status

& Ring buffer mode:
When mermory is full the oldest measured data will be overwritien

< | i > Cancel
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Acceleration measurement assistant

Sepl | Sep? | Seps | Sepd | Seps |[Swepe |

You have defined the configuration far the MSR1ES.

¥ Transcribe nowthe configuration inta the MSR165 and activate it

it

Cancel

Fant e -] Fiead
MSRIES

202 (26118]

456403

Fecord acive

Messung URGNCE hib 23920191
I cfsvg

Threshold 156G
Maazursment rate 1600 Hz
ichional measurement values io be meas

Siop ecord

Wrting successfuly completed.

Press the ‘forward button’

to finalize the configuration and write the data to
the data logger.

Check the current settings on the first page of the
Shock Assistant. If all details are correct,
complete the process by selecting ‘Write basic
settings’. The data logger is now ready for
measurement.

© MSR Electronics GmbH, July 2025, all rights reserved. It is forbidden to reproduce, disseminate, modify, or make this
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4. Read Out Measurement Data

4.1 Reader

The f‘Reader’ only reads the
internal flash memory. If your data
logger has a microSD card
installed, continue with the card
reader. You will find the
measurement files saved at in the
following directory.

Select the files that are to be saved
on MSR/Data. Finalise the
selection with 'OK".

Confirm X

Feader

IR VSR165 Reader r6.02.01 [COMS, SN456482]

Selectreguired records :

= X

Selectall Selectnone

Record | Starttime Pages | Status
[1 2025-06-29 21:03:24 7 0K
0Oz 2025-05-1614:45:26 8185 OK

Cancel

™ Readoutfrom several MSR with equal starttime

@ i, The data logger may still be in operation when it is read out. If this warning

appears, press the 'Yes' button.

© MSR Electronics GmbH, July 2025, all rights reserved. It is forbidden to reproduce, disseminate, modify, or make this
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4.2 Card Reader

To read out a microSD card, remove it from the card
slot of the data logger. Use the enclosed card
adapter to connect the card to the PC / laptop.

The card reader recognizes the USB connection with
the microSD card.

Each card contains two files: msr.dat (data
container) and the directory file msr.cfg.

Do not delete these two files. When the system is
restarted, existing data in the data container will be
overwritten.

A 32 GB microSD card contains 8 containers of 4 GB
each.

This card cannot be reformatted by the user.

Select the appropriate data format:

*.msr for data in standard (vibration mode).
*.mshock for data in shock mode.

Select the data records you wish to download.

At the end, you can choose whether you want to read
the data directly in CSV, start the ShockViewer or
write the data to the MSR/Data directory.

8 Speichern unter X

Speichem n: [~ data =] - cF B~
o Name Anderungsdatum Ty
e ] demo.mshock 28.06.2025 18:51 M
I MSR455212_250516_131500.mshock 16.05.2025 15:03 M
i ] MSRA56182_220828_060000.mshock 01.03.2024 1411 M
Deskiop ] MSR458266_230525_120000.mshock 31.01.2024 0822 M
I MSR458265_230511_115959.mshock 31.01.2024 0822 M
- ] MSR438264_230511_113859.mshock 31.01.2024 0822 M
Bibletheken [ MSR458170_230525_120000.mshock 31.01.2024 08:22 M
_ FI MSRA57954_230421_120000.mshock 31.01.2024 0222 M
] MSR453587_230421_180000.mshock 31.01.2024 0822 M
e [ MSR454481_231116_083738_1.mshock 23.11.2023 1748 M
] MSR438383_231120_131948.mshock 20112023 13:20 M
Netowerk [ MSRA58383 231120131433 lmsheck  20,11.2023 1318 M
FRFIMSRASRIAT 721120 11147 mehnck 011913 1215 v

Dateiname:

i

CARD Reader

$9 MSR CARD Reader r6.09.01 - o X

Read SO card directory.

Cancel

§3 MSR CARD Reader r6.09.01 = o X

Acceleration measurement

@ Shock¥iewer
Mote: A MSHOCK file will he created for the Shockviewer

" standard

Mote: Files with different formats can be created which howewver can notbe opened
wiith thee Shock'iewer

Next | Directory

1§91 MSR. CARD Reader r6.09.01 = o X

Select required records

Pecord Starttime Pages Position
=&
=¥ Selactall
A 2022-02-15 11:0000 145766 1
Next Read newly
2 MSR CARD Reader r6.09.01 - o X
4.Options

I~ Start CSV-converter

¥ Start Shockiiewer

Next Back
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5. Report Function

5.1 Open File
We will learn how to open a data file in ‘MSR ShockViewer’ and how to get a shock report.

MSR
SHOCKVIEWER'

First click the ‘Open File’ icon and browse to your data file. Select the file and click ‘Open’
(Example with demo file).

Menu
@ Open
Open Uk » This PC » Local Disk (C:) » Program Files (x86) » MSE » data
File
Organize « Mew folder

Mame

3 Quick access
[z dermo.mshock

[ This PC

|_j Metwork

The data is now loaded into the application. The ‘Report’ view opens by default and provides
a comprehensive overview of the measurements captured by your data logger.

== S P

Report Tide: Madrid BegnTime:  01-01-1700:00:00 Acceleraten @ Lght
Operator:  Merln E 23:01-1701:30:00

-1 453112-20170101000000

& Data Logger Configuration

Logger fimware;  MSR165 v2.0
Limit= 39, Messrement rate = 1600 He

Start immediately
. RH, T, Light, Measurement rate = 600 5
Options: Ring buffer mode:

[x Shock Events Summary

30
e
25 -
20 ° °
15
e ©
10 ® ° °
°
s
8 [} @ o
0

030117  06-01-17  09-01-17 120117 150117 180117  21-01-17
00:00:00  00:00:00  00:00:00  00:00:00  00:00:00  00:00:00  00:00:00

) The 10 most important Shock Events:
ID | Time: IoT max Acceleration max IoT total ToTmax | ToT total
2 080 14:02:00 62478.3 28.281g 82710.1 S5164msec 37439 msec
-nn e 130 20

0194 mear | 14517 mear
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Mission Info: At the top of the report, you will find information about the measurement period,
mission information and details about the active sensors on the data logger during the
measurement.

(&) Mission Info [ Mission Details }*¥ Sensor Status

Title: Madrid Begin Time: 01-01-17 00:00:00 Acceleration @ Light -

Operator:  Merlin End Time: 23-01-17 01:30:00 Temperature & Pressure @

ID: 453112-20170101000000 No. of Events: 22 Temperature RH 4@ Humidity &
Total Intensity: 1391241.38 Temperature P. & Additional @

Data Logger Configuration: You will find overall information about the configuration setting
of data logger.

@ Data Logger Configuration

Logger firmware: MSR165w2.0

Shock control: Limit= 3 g, Measurement rate= ~1600 Hz
Record control: Start immediately

Enviromental data: p, RH, T, Light, Measurement rate= 600 s

Options: Ring buffer mode

Shock Events Summary: The shock events chart displays all shocks measured with a rough
indication of time and intensity. In this example the shock with the highest calculated, resulting
acceleration ar occurred on the 8th of January 2017 with an intensity of roughly 28g.

L Shock Events Summary

30

25
20 b

)

i5

A
[e]
(o]

10 ® o Qo @

o
° 3 © ® 9]
0

03-01-17 06-01-17 09-01-17 12-01-17 15-01-17 18-01-17 21-01-17
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00

The 10 most intense shock events are listed with detailed information in the table below.

{7z The 10 most important Shock Events

ID | Timestamp IoT max Acceleration max IoT total ToT max ToT total
2 08-01-17 14:02:00 52478.3 23.281q 8§2710.1 5164 msec 37439 msec
3 10-01-17 22:22:00 86726.69 23.771g 123520.89 | 10094 msec 14510 msec
10/13-01-17 11:52:00 45151.22 21.165g 52456.88 5156 msec 16758 msec
14/15-01-17 16:04:00 383706.66 19.929¢g 442697.53 ) 44508 msec| 79125 msec
1 05-01-17 08:17:00 2703228 12.007g 342159.753| 7079 msec 192423 mset
0/03-01-17 12:43:00 29613.03 11.765¢g 29013.63 5502 msec. ©113 msec
15/15-01-17 16:11:00 29251.32 10.711g 3069547 6250 msec 8750 msec
9/13-01-17 11:1%:00 29251.32 10.711g 3009547 6250 msec 8750 msec
16/17-01-17 11:04:.00 12211.82 9.198¢g 71338.11 4443 msec 60303 msec
4/11-01-17 05:16:00 19727.29 8.815¢g 3002341 7047 msec 10656 msec
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5.2 Customised Setting of the Report

It is possible to make customized settings for the report. Open the page for the default
settings via ‘Tutorials’ — ‘Option’.

©

Tutorial
About
ShockViewer

Help

User manuals

Company settings: Load your own logo and customize the company name.
Date Format: Setup your required data format.
Default File Filter:  Only ShockViewer or ShockViewer and Vibration Mode (*.msr).

Most important by: Sort function (top down) by column.

|1,.ﬂ,.r- mm-dd -
emmedd
yyyy-mim-dd
rm-dd-yry
rm-dd-yyryy
: dd-mm-yy
Company settings Date Format dd'l‘l‘ll‘l‘l","‘,."‘,"‘,"
yy i, dd
Company nams MSR. Electronics Date Format String — W.mm.dd
Company logo TsnRe Other
*.mshock *
Default File Filter * mshock - — = rchock
Most important by: |Intensity (totsl} v | | — irmshock B Famer |
Report Caver loge +" | Show sync dislog confirmations o
) |]nten5rt',r {total) -
MSE + | Load Acec. Alarm Values from File e — }
niens | mnans
SHOCKVIEWER /| Absorb overlapping points on chart . lﬂﬁE"EgIml}
TOT (i)
TOT (total)

Acceleration {max)

Number of decimal places: enter the number of digits after the decimal point.

Humber of decimal places

Acceleration |0.### ~ | Time |02 -~ | Al |DFEsFsF -
Intensity .= - | TOT o - | A2 [D.EEEEEE -
Pressurs 0= = | Battery |0.=# = | A3 |DEEsEEs -
Humidity 0.## - | Light [0 - | A4 |DE=sxss -

Tempersture |0.#2 -
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Additional Sensor Labels: Optional for data loggers with analogue inputs. Specify the name
for the analogue inputs.

Additional Sensor Labels

Al Al A2 A2

A3 A3 A A

Sensor Color Settings: A selection of colors is available for the measurement graphs.

Sensors Color Settings

Temperature - preszure ([ - A N - -
Temperztur= . | - Humidity ([N - A - -
Temperstur= RH (I - Light I - - A - -

esttery | - L

5.3 Export
Use the icon ‘PDF Export’ to export the Report as PDF file.

™ Report configuration *® PDF Export Optiens x
@ - i} {Export Pages | Docment Information | Security | Signature

| Show Shodk Summary

i Export Settings
EKF' ort | Show Temperature Summary | Show Temperature Humidity Summary

Compressed
/| Show Pressure Summary ] Show Temperature Pressure Summary
+ | Embed Fonts.
| Show Humidity Summary | Show Light Summary /] Use CID Fonts

/] Use PEG Compression for Images

Max Compression Max Quality

Apply current Overview chart selection as time filtering of the report
Report logo, chart images and alarm values are applied when the file is loaded.

Flease reload the file to see the changes in the repart!

Open After Export
Cancel oK

You may modify the export options according to your requirements. Click the ‘OK’ button and
save the file. If you want to print the report, click the ‘Print’ icon. The printing configuration
window provides you with tools to modify the page layout like changing the borders or adding
a title and footnote. Click the ‘Print’ icon to print directly with your default printer or click the
print with icon to select a printer of your choice.

EF @ @\ R @ IZ‘ [ Width: |1 page(s) - | [E] Whole Page

Mission Report: demao - Print Prey

B Next Page [ >

i [0 Height:|Automatic - | EE Two Pages Show Advanced Options
F'rlnt Print  Export Page  Format Background | Eitto Page — Zoom Navigation
ToPDF  Setwp.. ¥ ~ Width 100 B Pages + - )
Output Format Scale to Fit [ Zoom 5 Navigation
Margins Left: 12.7mm| Top: 12,7 mm Right: 12,7 mm Bottom: 12.7mm| Header: 2.5mm| Footer: 5mm

‘MSR Electronics L : MSI
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6. Analyzing Shock Events and Sensor Recordings

6.1 The User Interface

The following provides a brief overview of the MSR165 ShockViewer user interface. As
explained earlier, a shock report is displayed automatically when a data file is opened — this
is known as the ‘Report’ view.

= 2 =

feport Shock sensers - Gyyitch to the ‘Shock’ view by clicking its icon.

FEE eoqD B e L%??A&&

Open e Step | Defaut [jlosa | Evemts T
File Ex Fod
Layout Shock: -~
s G
Evert D1 17 T 10-01-37 0953100 Acceleraton mak: 5605 9 T tacal: 1273 (1275 meec 107 sl 359 42 354.82) G g
_ m 1 A
8 » T o7 | <3
g 150400 |
ER ° z ° @K
a ° °
130117 130147 130117 130117 160117 L0117 10117 140107 150007 15-01-17 150117 1501 160117 160117 160117 160117 10107 170117 0017 17017 180117 180117
000000 060000 120000 180000  OG000) 060000 120000 180000 000000 060000 120000 000000  0F0DO0 120000 150000  OGONUO 060000 120000 150000  O0ODOO 060000
Event [D: 14 Sart Timestamp: 15-01-17 16:04:00 ToT total: 79125 msec ToT max: 44508 msec 10T toral: 42697.53 [o¥ max: 383706.66 Time: 0 msec X: ‘1 f! 9 q Q
i AN
5 NS
14 L4 RS
3 .
12 .
al
m ! @
|
. h P
3 0
H *ﬁ‘
5
: *
i g‘J
H
o 2000 Tom00 ) Wwn | lonawo | 12000 | 10000 | 1s0o | 10000 20000 | z20m0 | 240000 | 20000 | e0e0s | soomo | swo0s | swow | sevewe | ssaow
o s ox
© e .
i for b
o -
Tan Q>
e
fres D @
T —
e
> 5 feoL | Den | BOLn | ert | 0i | Lowy | morn | bon

GLGT | GROLT GO GAOLDZ  GSGLAT  SGOLD  OPOLAT  OBOLIZ  OMONAT  MOOLD  LLGLAT  120LM 130l Lk

1
0:00  00:00:00  00:00:00  00:00:00  0O:00:00  OG:00:00  DO:00:00  00K00  OX:00:00  00:00:00  00:00:00  00:00:00  00:00:00  DO:DO:00 /0000 000000  O00D00 000000 00000  00:0000  ODOC0  000B:00  00:00:

Overview Shods

The ‘Shock’ view is the core of the MSR ShockViewer. It provides the tools needed to
analyse shock events in detail.

The topmost of the three charts on the screen, called ‘Shock Events’, displays the shocks
that occurred during the measurement period. Each blue dot represents a single shock event,

while yellow dots indicate multiple events.

Shock Events @ syncea
Event ID: 17 Time: 2017-01-18 09:53:00  Acceleration max: 3.605 g ToT total: 1275 (1275) msec IoTtotal- 35482 (3588 (i @

30

25 <3j D'\>
& 20 ® ® Exj
g 15 .
= 5
‘ . o

10

5 = a

0
17-01-13 17-01-13 17-01-14 17-01-14 17-01-15 17-01-15 17-01-16 17-01-16 17-01-17 17-01-17 17-01-18 17-01-18
00:00:00 12:00:00 00:00:00 12:00:00 00:00:00 12:00:00 00:00:00 12:00:00 00:00:00 12:00:00 00:00:00 101515
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Click on one of the dots to select an event or use the arrows <’ = on the right to jump to the
next event. The chart in the middle of the screen is called ‘Selected Shock Events’ and it
displays the measured curves of the selected event.

Selected Shock Event
EventID: 14 Start Timestamp: 2017-01-15 16:04:00 ToT total: 79125 msec ToT max: 44508 msec Io-bobenddies 93b06.66 Time: 0 msec X: 0.025g ¥:0.006g Z:-0.022 g Total: 0.033 g

o KR
ek <G>
X @
@
< S%EC-_Mal'tﬁ
To show or hide ‘Shock Events’ or ‘Table’, click on the icon. ==
Events Table
Qe
1
om

The lowest chart is the ‘Overview’ chart. The Overview panel includes the ‘Overview’ chart
and a list of all ‘'Shocks’ events with data from other sensors, accessible via a separate tab.

.
© Shock ‘9 E .
Temp. 8 -~ (=] O 5 E/J
-TP ST V_\//—/——\-_—\_\_v(
T.RH Jd >
Light 112 17-01-18
Press 2:45 ¥ 10:15:15 @ &
—RH /
17-01-01 17-01-03 17-01-05 17-01-07 17-01-09 17-01-11 17-01-13 17-01-15 17-01-17 17-01-19 17-01-21 17-01-
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:

It's a great tool to navigate with all the data. It shows all measured curves by default and lets
you select the time span to be displayed in the ‘Shock Events’ chart by dragging the white
block within the two date marks or by dragging the marks directly.

e — b e
T IR - e ——
o o
-
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7. Setting Menus
7.1  Shock Event

You will find the settings menu

to the right of the chart. You can Q @%4— Zoom in / reset

synchronize the ‘Shock Event’

with the ‘Overview’. <::| |:-|J><— Step forward / back

Copy Chart exports all highest Navigator E}(}

values of each shock event in x- /

, Y-, z-directions, and the :

resultant, in the selected wide of » )

time window. e e,
Chart Copy Chart

General notes for all menus:

e ‘Lock Acc. Axis’ only allows zooming to the full height of the ordinate. 'Unlock Acc. Axis'
allows a customised zoom window.

¢ 'Hide Indicator' and ‘Show Indicator’ switch the value display (left above the chart) off
and on respectively.

Selected Shock Event

Each graph in the chart can be (3\ @\f— Zoom in / reset
displayed or removed and
individual colors can be <,3 Step forward / back

assigned. Switched off graphs
are not displayed in the table on

®
the right and are not exported. B0 i 2 r»[x} @ i ez B
The function ‘Copy Chart M @ ~%) @4_ "N
export only the selected Shock ;
event. ‘
Chart Series

General note for this menu:

‘Lock Indicator’ shows the B o @ -
exact time for each measuring
point. This function is switched ;i‘f?. — I ““

off with ‘Unlock Indicator’.

The measuring points are
displayed or switched off with
‘Show Points’ or ‘Hide
Points’.

Assign Colors Copy Chart

Use ‘Show Nearest’ to switch on the snap function for the measuring points.

‘Lock Acc. Axis’ / 'Unlock Acc. Axis' and ‘Show Indicator’ / 'Hide Indicator' see general
notes for all menus.
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Overview

The ‘Overview’ serves as a _

summary of the entre Shock Display —>F Fﬂ’ - Sensor Display
measurement  period and

supports navigation through the
recorded data. It consists of two
separate  display  options:
‘Sensor Display’, which shows
the measurement curves of the
various sensors, and ‘Shock
Display’, which visualizes the
detected shock events. Both
displays can be shown, or
hidden by clicking the
corresponding icons.

Sensor Overview

Step Bwd

jual

Day

®

All

©

Hour

®©

Minute

2l

Week

)

Month

&=

Year

Select

Step Fwd

Select whole

Overvien oo x
e T b e
|
| L
‘l 21:52:45 // 10:15:15
e o B Qe

= L = - i E—
17-01-01  17-01-02 17-01-03 17-01-04 17-01-05 17-01-06 17-01-07 17-01-08 17-01-09 17-01-10 17-01-11 17-01-12 17-01-13 17-01-14 17-01-15 17-01-16 17-01-17 17-01-18 17-01-19 17-01-20 17-01-21 17-01-22 17-01-
J0:00:00 00:0000 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 OT:00:00 0G:00:00 00:00:00 000000 00000 O0:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 OC00:00 00:00:00 00:00:00  00:00:
Overview » x
© .
12-01-17 18-01-17
21:52:45 10:15:15 < >
i ) ® g °
&3 q
05-01-17 07-01-17 09-01-17 11-01-17 13-01-17 15-01-17 17-01-17 19-01-17 21-01-17 @ w
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00
i Overview i shocks

You can also use the buttons ‘Step Bwd’ / ‘Step Fwd’ on the right side to jump back and
forth, select a fixed interval or switch between the entire measurement period and the last
selected interval. In the upper icon menu ‘Navigation’: ‘Show Shock’, Shoch Overview’,
‘Step Bwd’ and ‘Step Fwd’ are the similar functions.

AR AR AN
N A,
LY \\\\ N " \\\\
R NN
SOV "\ WO
NN
NN RN
W\ W\ WO\
\

S 18-01-17
10:15:15

N NN
13-01-17 15-01-17 17-01-17 19-01-17
00:00:00 00:00:00 00:00:00 00:00:00

@ J [>

View Step  Step
e Bwd  Fwd
Mavigation
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)
m Day ®
Week Hour
= O]
WMonth Minute
=
er @

Al

If you want to change the time span that is shown in the shock events chart,
use the mouse to drag the whole section back or forth or to slide the
delimiters.

The “Select Whole / Previous Timespan” switches to the entire time range of the
measurement and back again.
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8. Table ‘Shocks’

Very important information is provided by the ‘Shocks’ table, in which each stored event is
initially listed independently of further processing and restriction by filters.

At the bottom left you will find the Shocks button. Click ‘Overview’ to close the table again.

overview & shacks  1he table includes a sorting function. For example, click on the
header of the Events column - such as ‘Acceleration max’ - to
sort the values in descending order. Click again to sort in ascending order.

&3

ID  Timestamp Moeler;lt%un max ToT total ToT max IoTtotal IoTmax Temp.  Temp.P Temp. RH Humidity Dew Point Light Pressure Battery
2 2017-01-08 14:02:00. /A 28.281 37439 meec S5lf4msec  82710.1 624783 °C 10.44 °C 10.4 °C 10,39 53.09 %RH ‘T 7.32 0lux 98L3mbar 341V
3 2017-01-10 22:22:00. /A 23.771 14510msec 10094msec 123520.8% 86726.69 °C 11.38 °C 11.4 °C 11.39  55.09 %RH “C 9.07 0lux 957 mbar 3.4V
10 2017-01-13 11:52:00. A 21.165 16758 msec 51S6msec 52466.88 4815122 °C 8.38 °C 8.3 °C 838  53.67%RH “C  4.41 0lux 973.6mbar  3.37V
14 2017-01-15 15:04:00. A 19.929 79125msec 44508 msec 442697.53 383706.66 “C 10.25 °C 10.2 °C 10.22  54.03%RH T 7.32 0lux 999.8 mbar  3.32V
1 2017-01-05 08:17:00, /& 12,007 192423msec 7079 msec 342159.75 2703228 °C 1138 °C 11.3 °C 1134 A 60.42%RH °C 10,45 0lux 965.3mbar  3.42V
0 2017-01-03 12:43:00. /A 11,785 6113msec 5502msec 29613.63 29613.63 °C 13.56 °C 13.5 °C 13.54  54.24%RH “C 1134 0lux 957.2mbar 342V
9 2017-01-13 11:19:00. /A 10.711 B8750msec 6250msec 30695.47 2925132 °C 8.44 °C 8.3 °C 8.41 5368 %RH °C  4.52 Olux 973.5mbar  3.37V
15 2017-01-15 16:11:00. /& 10.711  8750msec 6250msec 3069547 2925132 "C 10.25 °C 10.2 °C 10.18 53.9%RH T 7.28 0lux 999.9mbar  3.32V

Danger signs indicate that limits have been exceeded or undercut. By selecting a row in this
table, the corresponding shock event is displayed in the ‘Selected Shock Event’ chart.

ID  Timestamp Acceleration max ToT total ToT max IoTtotal IoTmax Temp.  Temp.P Temp. RH Humidity Dew Point Light Pressure Battery

2 2017-01-08 1402:00, A 28,281 37439msec 5l64msec 827101 624783 °C 10.44 °C 10.4 °C 10,33  53.09%RH °C  7.32 Olux 98L3mbar 3.41V

3 2017-01-10 22:22:00. 23.771 14510 msec 10094msec 123520.89 86726.69 °C 11.38 °C 11.4 °C 11.39 5509 %RH °C  9.07 Olux 967mbar 3.4V

»10 2017-01-13 11:52:00. /A 21.165 16758msec 5156 msec 52465.88 4815122 °C 8.38 °C 8.3 °C 838  53.67%RH T 441 Olux 973.6 mbar  3.37V

14 2017-01-15 16:04:00. A 19,929 79125msec 44508 msec 442697.53 383708.66 °C 10.25 °C 10.2 °C 10,22 5403 %RH °C 7.32 0lux 999.8 mbar  3.32V

1 2017-01-05 08:17:00. £\ 12.007 192423 msec 7079 msec 342159.75 27032.28 °C 11.38 °C 11.3 °C 11.34 M 60.42%RH °C 10,45 0lux 955.3mbar  3.42V

0 2017-01-03 12:43:00, A 1L765 6113msec 5302Zmsec 2561363 29613.63 °C 13.56 °C 13.5 °C 13.54 5424 %RH °C 1134 0lux 957.2mbar  3.42V

9 2017-01-13 11:19:00. /A 10.711 8750msec 6250 msec 3069547 2925132 °C 8.44 °C 83 °C 841 5368 %RH °C  4.52 0Olux 973.5mbar  3.37V

15 2017-01-15 16:11:00. A\ 10,711 8750msec 6250 msec 3069547 29251.32 °C 10.25 °C 10.2 °C 10.18 53.9%RH °C 7.28 Olux 999.9 mbar  3.32V
."mmumm‘ . o .

\ = = = = =
= £ N/ s 5 - —rt N i

To select a row, click on the row with the right mouse button, jump to the next
row using the arrows to the right of the table, or turn the center mouse wheel
to scroll up or down.

GO

&)

» @ Use ‘Export Table’ to transfer the table to an Excel or CSV
format.

Export
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9. Sensor Chart

Click on the ‘Sensors’ icon on ‘View’ group to open the third view, the ‘Sensors’ view. If your
data logger is equipped with other sensors such as temperature or humidity, their
measurements can be found here. The area reserved for the measured curves called ‘Sensors’
is empty by default.

2%

Sensors

Please assign a sensor to axis by clicking on any one of them.

E?—ﬁ EH To display sensor data, click on one of the vertical axes (see above) or use the 4
FHET  axisicons to assign a sensor type.

; \ The selection wheel appears in both cases. Select a sensor and go to
®

Q
2 o the next axis to add another sensor.
O 8 With ‘None’ you can remove the selected sensor from the chart. Only
the sensors that were activated in the data logger when the order was
\ S placed can be selected.
Timestamp: 2017-01-12 22:21:22 Light (luse): 0 Pressure (mbar): 271.3 Humidity (%RH): 53.89 Temperature (3C): 9.13 Sensors (©)syncad

(Hy) Ap1wny

170113 17-01-13 17-01-13 17-01-13 17-01-14 17-01-14 17-01-14 17-01-14 17-01-15 17-01-15 17-01-15 17-01-15 17-01-16 17-01-16 17-01-16 17-01-16 17-01-17 17-01-17 17-01-17 17-01-17 17-01-18 17-01-18
00:00:00 06:00:00 12:00:00 18:00:00 00:00:00 06:00:00 12:00:00 18:00:00 00:00:00 06:00:00 12:00:00 18:00:00 00:00:00 06:00:00 12:00:00 18:00:00 00:00:00 06:00:00 12:00:00 18:00:00 00:00:00 06:00:00

Each sensor has its own scaling according to its measuring range. A total of 4 external sensors
can be added.
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You may again use the navigator in the lower part of the window to navigate through the
measurement period and select the time span to be displayed, or...

[y

00117 020117 03D117 D117 0S-00-17  06D1-17 00117 OB-01-17  0SD117 117 L0 120117 LMIT 14011 150117 160117 10117 180117 180117 M-0117 A0l 230117 2301
00:00:00  0O00:00  0O00:00  00:00:00  00:00:00  0O:00:00  00:00:00  00:00:00  0O:0:00  00:00:00  00:00:00  00:00:00  00:00:00  00:00:00  00:00:00  00:00:00  DO-00:00  00:00:00  00:00:00  DO-00:00  00:00:00  00:00:00 D00

ervien Sk Sersors Battery

selecting an event in the “Shocks” table or a point in the ‘Shock Event’ chart shows you the
time of the event in the sensor chart with a red line.

Shocks

ID  Timestamp Acceleration max ToT total ToT max IoTtotal IoTmax Temp.,  Temp. P Temp. RH Humidity Dew Point Light Pressure Battery
16 2017-01-17 11:04:00, /A 9,198 60303msec 4443msec 7133811 1221182 °C 7.69 °C 7.5 °C  7.66 53.51%RH °C  3.19 Olux A 1025.2mbar 3.27V
13 2017401-15 15:47:00, /& 5.908 26306 msec 3850msec 19784.17 577175 °C 10.25 °C 10.2 °C 10.26 54.15%RH “C  7.35 0lux 993.8mbar  3.32V
10 2017-01-13 11:52:00, /& 21,165 16758 msec  5156msec 5246688 4815122 °C 8,38 "C 8.3 "C 8,38 53.67%RH “C 441 Olux 973.6mbar  3.37V
15 2017-01-15 16:11:00.& 10.711 8750msec 6250msec 3069547 2925132 “C 10.25 “C 10.2 T 10.18 53.9%RH “C  7.28 0lux 993.9mbar  3.32V
9 2017-01-13 11:19:00, /A 10,711 8750msec 6250 msec 3069547 2 °C 8.44 °C 8.3 °C 8.41 53.68 %RH °C  4.52 Olux 973.5mbar  3.37V
11 2017-01-15 13:12:00, A 3.634 3198 msec 1919msec 882,49 °C 10,13 °C 10.1 °C 10.14 53.69 %RH °C  7.06 Olux 980.4mbar  3.32V
17 2017-01-18 09:53:00, /& 3.605 1275msec 1275msec  354.82 °C 7.88 °C 7.7°C 7.82 53.83%RH °C  3.61 Olux /A 1020.3mbar 323V

Timestamp: 2017-01-15 40816 Ligh (ec: O Pressure (mbar): 97.2 Humidity (%RH): 54,69 Temperature (°C): 10.99 Gsmesd

- —. it ———— i ST

o aado L
17-01-13 170113 170113 17-01-3 170114 170014 170014 17-00-14 17-01-15 17-015 17-01-15 17-00-15 170116 17-01-16 17-01-16 17-01-16 170117 170117 170117 170118 170118
0O:00:00  D6:00:00  12:00:00  1BOG:00  00:00:00 060000  1200:00  18:00:00 0:00  06:00:00 12:00:00 18:00:00 OB0O:00  0BA0D0 120000  18:00:00 06:00:00  12:00:00  18:00:00  0G:00:00  06:00:00

As soon as you switch from Shocks to Sensor, the tables for sensors and the battery appear
at the bottom left.

Sensors Battery

ID  Timestamp Temp. Temp.P Temp.RH Humidity Dew Point Pressure  Light I Timestamp Battery
1716 2017-01-12 22:00:00. °C 9.13 °C 9.1 °C  9.08 53.89 %RH “C 566 971.4mbar 0lux 40 2017-01-12 22:02:00. 3.38V
1717 2017-01-1222:10:00.°C 9.13 “C 9.1 °C 9.09 53.89 %RH °C 565 971.3mbar Olux 41 2017-01-1305:11:00. 3.37V
1718 2017-01-1222:20:00.°C 9.13 °C 9 °C 9.08 53.89 %RH “C  5.66 9713 mbar 0lux 42 2017-01-13 12:21:00. 3.37V
1719 2017-01-1222:30:00.°C 9.13 °C 9.1 °C  9.08 53.92%RH “C 567 9714 mbar 0lux 43 2017-01-13 19:31:00. 3.38V
1720 2017-01-1222:40:00.°C 9.13 °C ¢ °C 9.08 53.95%RH °C 568 971.3mbar Olux 44 2017-01-1402:41:00, 3.36V
1721 2017-01-1222:50:00.°C 9.13 °C 9 °C  9.08 53.95%RH “C 568 971.5mbar 0lux 45 2017-01-1409:51:00. 3.35V
1722 2017-01-1223:00:00.°C 9.13 °C 9 °C  9.09 53.95%RH “C 568 9716 mbar 0lux 46 2017-01-14 17:01:00. 3.34V
1723 2017-01-12 23:10:00, °C 9.13 “C 9 "C 9,07 53.95%RH “C 568 971.6 mbar 0lux 47 2017-01-1500:11:00. 3.33V
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10. Filter and Filter Builder

The Filter function in ShockViewer allows you to separate relevant measurement
? ? data from less important or unwanted data. You can use Boolean operators in the
fre - Fee ‘Filter Builder’ to mathematically define limits, thresholds, and value ranges. The

Fiker ‘Filter Active’ and ‘Filter Builder’ functions are explained in more detail below
using an example. To view the full mission, expand the ‘Overview’ section.

Qverview : :

17-01
01:30

17-01-01 17-01-02 17-01-03 17-01-04 17-01-05 17-01-06 17-01-07 17-01-08 17-01-09 17-01-10 17-01-11 17-01-12 17-01-13 17-01-14 17-01-15 17-01-16 17-01-17 17-01-18 17-01-19 17-01-20 17-01-21 17-01-22 17-01-
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:

17-01-01
00:00:00

Open the ‘Shocks’ table.

mas  Tens. Tewp.P Temp.AH Humdly DewFont Lgnt Pressue  Baitery Al

3 T 10,56 T 115 T 1054 424N T 1134 Do 957.2mbar 142V s

1095 Dhex 965.3mbar 3.2V <
%= Ay

o7 ok
877 Dk

T T Ok
& 110117053700 c < 10577, %4 1 SEIWAH T BT7 Db 96
7 101170622000 4 Sismeec 16152 2 54 B Ok
8 119127071300 439 SiOmsec MdImsec 199078 9828 T1L13 T 11T 111 SA2%RH T 859 Ok

15'*“"

Now drag or place the ‘Shocks’ table on the left-hand side of the main window.

Open the ‘Filter Builder’ by clicking on its icon in the filter group of the command bar (see
above). The first criterion is shock events over +10g. To define this filter criteria, add a condition
to the filter builder by either pressing the wide self-explanatory button ‘Press the button to
add a new condition’ or by clicking on ‘Filter’ and selecting ‘Add Condition’.

@ Filter builder - [untitled.fit] @ Filter builder - [untitled.fit]
Filter <root Filter | And <root
: Max. Acc, (0) Is greater than or equalto & or ] Max. Acc. (@) 15 areater than or equal to &
| press the button to add a new condition | =, AddCondion  [pew condition

= Add Group

¥ Remove Row
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A new row is added, containing the unit to be filtered, an Operator field initially set to Equals,
and a placeholder labelled <empty> for the value. To complete the example, click on Equals
and select Is greater than or equal to from the dropdown menu.

& Filter builder - [untitled.fit] = Equals
= Does not equal
Filter @ <root= < Isless than
: Max. Acc. ig} EEQUE'SE £ Isless than or equal to
> Isgreater than
press the button to add a new condition [ Socm ronorcam v

Is blank

Then click on the ‘<empty>’ place holder and write ‘10’. You have now created a simple filter.
Click the ‘OK’ button to apply the filter and close the filter builder.

@ Filter builder - [untitled.fit] *

Filter | And <roots

Lo [onn] Mane. Acc. () Isureatﬁr&vanurﬁuua\h}

press the button to add a new condition

open... Save fs... Cancel apply

The ‘Shock Events’ chart as well as the ‘Shocks’ panel only display the shocks fulfilling the
filter criteria. The applied criteria are shown in the title bar of the ‘Shocks’ panel. The ‘Filter
Active’ icon in the command bar is selected which means that filtering is applied.

D Teestang ‘Acceeraton max ToT ol ToT max
0 030117 1243000 IL75  6llmsec SS03msec
108 1000

0711 S70menc 620msec 0695.47 102°C 1038 539%H
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Let's reapply the filter by again clicking on the ‘Filter Active’ icon. Open the ‘Filter Builder’

again. Let's add the criterion ToT max’ of minimum ‘7,000’ or an ‘loT max’ of minimum
‘50,000'.

The 10g condition is already set in the filter builder. To add the two other conditions, we need

to add a new group of conditions within which the conditions are evaluated with and or
operator.

To do so, start by clicking on the ‘Second Node’ -2 and choose ‘Add Group’. A third node is
added that represents a group of conditions and a fourth node that represents the first condition
of this group. Click on the ‘And’ operator of the third line and change it to ‘Or’ since that's the
correct operator to apply to the conditions of the following group.

@ Filter builder - [untitled fi] @ Filter builder - [untitled.fi]
Filter | And <root=

; Filter | And <root=
D May. Acc. (@) Is greater than or egual to 10 :

= Add Condition rew conditon ’ Max., Acc, {g) Is greater than or equal to 10
= [ Add Group And| applies to the following conditions
3 Remove Row [ 00 And Fquals  <empty >
— @b |Or fdd & new condition

0 NotAnd

®» NotOr

Then define the condition for the ‘ToT max’ value, click on ‘Equals’ and select ‘Is greater than

or equal to’. Then click on the ‘<empty>’ place holder and write ‘7000'. Click the ‘Apply’ button
to check whether the filter works so far.

@ Filter builder - [untitled.flt]
Filter | And <root>

-+ Max. Acc. (g) Is greater than or equalto 10

“-|..| and applies to the following conditions

-.| ToT max Is areater then or equal to 7000 |

press the button to add a new condition

©
g
3

Save As... OK Cancel Apply

Add a new condition for the IoT criteria by clicking ‘press the button to add a new condition’.

Then define the condition for the ‘loT max’ value, click on ‘Equals’ and select ‘Is greater than

or equal to’. Then click on the ‘<empty>’ place holder and write ‘50000°. Finally, click the
‘Apply’ button to check whether the filter works so far.
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. . . @ Filter builder - [untitled.fit] X
@ Filter builder - [untitled fit]
Fiter | And <root>

Filter | And <root= b ] Max. Ace. (@) 1s creater thanorequalto 10

[ And  applies to the following conditions
+| ToTmax Is greater than or equal to 7000

- l IoTmax s areater than or equal to SDUDI
press the button to add a new condition

.| Max. Acc. (@) Isareater than or equalto 10

.| And applies to the following conditions

bofon] ToTmax Is agreater than or equal
I press the button to add a new condition I

T x ==

The ‘Shock Events’ chart as well as the ‘Shocks’ panel only displays the shocks fulfilling the
filter criteria. The applied criteria is shown in the title bar of the ‘Shocks’ panel. The ‘Filter
Active’ icon in the command bar is selected which means that filtering is applied.

After becoming familiar with the Filter Builder, creating filters is quick and easy. Note that
you may save your filters for later use by clicking the ‘Save As’ button in the ‘Filter Builder’.

{®@ Filter builder - [untitled.fit] X
Fitter | and <root>
-] Max. Acc. (@) Isareater thanorequalto 10
tel...] And applies to the following conditions
io[] ToTmex Isoreater thanorequalte 7000

“[o] IoTmax Isareater thanor equalto 5000
press the button to add = new condition

It is important to know that filtering not only applies to the data you see in the application but
also to the data export that's accessible via the export icon on the command bar.

Menu Home

I @@@@mmmwu@VVA

| Open  Open  print |Export | Report Shock Sensors View Step Step  Default jioad | Events Table | Filter  Filter | | Alarm
File Demo File - N N Bwd  Fwd Active  Builder Active

File View Navigation Layout Shock Filter
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11. Alarm Active

The ‘Alarm Active’ view shows the set threshold values, which can be modified in the input
fields. Please note that these changes do not affect the calculations for 10T, ToT, or shock

detection — these are based solely on the original thresholds.

ﬁ Acc. Min: |-6 7| Max (6 o | Pres. Min: (50 D |Max 1050 O
Temp. Min: (6 2| Max (22 7| Light Min: |0 Z | Max (1000
Alarm - - -
RH Min: |20 - |Max |60 | Bat. Min: |3 - | Max |5

Active

]
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12. Customize MSR165 ShockViewer

Customize the MSR165 ShockViewer for your needs. With “Collapse the Ribbon” you can
hide the icon menu.

MSR163 ShockViewer v1.02.30 [demo.msheck]

Menu Home

G 0 o@ BE® o Ru-EEHT Y A & &

Opsn  Open  Print Epot Report Shock Sensors  View Step Step  Default jload | Events Table  Filter  Fiter  Alarm  Tutorisl  User
File  Demo File v v Fwd

Collapse the Ribbon
A click on the ‘Home’ tab will bring it back but it will hide again as soon as you click on an
item. To bring it back to its fixed position click on the small arrow ‘Rib the Ribbon’ that is
accessible when the toolbar is opened.

MSR165 ShockViewer v1.02.20 [demo.mshock]

T F e Ra@ead> Ro-A & &

Open  Open  Print Eport Report Shock |Sensers| View Step Step | Defauht [5lgad Alam  Tutorial  User
File DemoFile ~ v ~  Bwd Fwd Active Manuals
File View Navigation Layout Alarm Help

Pin the Ribbon

The same options are also available via the ‘Ribbon Configuration’ menu, located in the
upper right corner of the window. ‘Show Tabs and Commands’ is the default.

MSR165 ShockViewer v1.02.30 [demo.mshock]

Moy o Auto-hide Ribbon
iy ] A= @ DI> sove A @ & - Hide the Ribbon. Click at the top
[B [B ECJ IE <‘l:] U] i of the application to show it.
op Open  Print Export Report Shock Sensors View Step Step  Default Dload Alam | Tutoriel  User
File Demofile v ¥ Bud Fwd Bl Active Manuals - Show Tabs
File View Navigation Layout Alarm Help Ii, Show Ribbon tabs only. Click a tob

to show the commands.

= Show Tabs and Commands
Show Ribbon tabs and commands
all the time.

‘Show Tabs and Commands’ is the default behaviour with a fixed command bar while
‘Show Tabs’ corresponds to the hiding behaviour. If you want to hide the command bar
including the tabs, choose the option ‘Auto-hide Ribbon’. Note that the word ribbon refers to
the band where the tabs are located.

You will find even more flexibility with the ‘Overview’ panel: You may grab it...
‘‘‘‘‘‘‘ 49589914 60,000 80,000 @ D]

time / msec

S S - = |.‘.:1.|4 ‘7 - — =

= " I~ S Q>

@ Shock s volins O
Temp.

T.RH
— Light

Overview Shocks

and drag it to any position of your screen.
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Selected Shock|
Event ID: 14 Start Timestamp: 15-01-17 16:04:00 ToT total: 79125 msec ToT max: 44508 m=

nt
+ntal: 442697.53 IoT max: 383706.66 Time: 189158203 msec X: -1.964 g ¥: -0.745 g Z:

18¢] ! 12

=

0 50,000 100,000 150,000 200,000 250,000 300,000 350,000
time / msec Spec, Analysis

Overview o & X
@ Shack oy ] .

emp
- T.P. T == T ——— T T T T T T ™ T

Ry 01-01-17 03-01-17 05-01-17 07-01-17 09-01-17 11-01-17 13-01-17 15-01-17 17-01-17 19-01-17 21-01-17 23-01- <ﬂ I:>

00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:
@M
i Overview 1 Shocks

You can also move the panel outside the main program window. If you want to pin it to a
specific side, simply drag it over one of the positioning symbols that appear.

Menu

G O S

Print Export  Report | Shock

Home

B @< & o |

Step Step | Defoult 5] oad
Bwd  Fwd

A

Alarm
Active

BH YT ¥

Table  Filter  Filter
Active  Builder
Filter

Open Sensors | View

File

Open
Demo File

Events Tutorial

File

View Navigation Layout Shock Alarm Help

Overview

@ D

User
Manuals

© shock

Light

e —

Press. 17.01-01 17-01-02 17-01-03 17-01-04 17-01-05 17-01-06 17-01-07 17-01-08 17-
00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 0O:

-08 17-01-10

‘ £ Overview shodss

Shock Events
i Event ID: 2 Time: 2017-01-08 14:02:00 Acceleration max: 28.281g ToT total: 37439 (5164) msec IoT total: 827101 (52478.3)

17-01-11 17-01-12 17-01-13 17-01-14 17-01-15 17-01-16 17-01-17 17-01-18 17-01-19 17-01-20 17-01-21 17-01-23 17-01-
00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:00 00:00:

©syncea

~ 30 H
B 5 o] S ° ° =
| 12:4300 |
2 10 e o ° o
o ¥ = = =
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(1] Save
=

Default

window.

any time.

=] Load You can use the ‘Load’ icon to restore the last saved configuration.

'Save' in the layout group of the command bar to save the position of the navigator

You can use the ‘Default’ icon to restore the default configuration of the window at
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13. Spectral Analysis
13.1 Magnitude FFT

The ShockViewer includes the spectral analysis / derivation of the time signal. Open 'Spec.
Analysis' by dragging the slider to the right.

First sort the ‘Shocks’ table and select the first “extraordinary” event.

Shocks

ID  Timestamp Acceleration max ToT total  ToT max IoT total IoTmax Temp. Temp, P Temp. RH Humidity Dew Point Light Pressure Battery
10 2017-01-13 11:52:00. 21.165 16758 msec 5156msec 52466.88 4815122 ‘C 8.38 °C 83 °C 8.38 53.67%RH °C 441 Olux 973.6mbar 3.37V
14 2017-01-15 16:04:00. 79125 msec 44508 msec 442697.53 383706.66 °C 10.25 °C 10.2 °C 10.22 54.03%RH °C  7.32 Olux 999.8mbar 3.32V
9 2017-01-13 11:19:00. 8750 msec 6£250msec 3069547 2925132 °C 8.44 °C 83 °C 8.41 5368 %RH °C  4.52 Olux 973.5mbar 3.37V
15 2017-01-15 16:11:00. B750 msec 6250msec 30695.47 2925132 °C 10.25 °C 10.2 °C 10.18 53.9%RH “C 7.28 Olux 999.9mbar 3.32V
16 2017-01-17 11:04:00. 60303msec  4443msec 71338.11 1221182 °C 7.69 °C 7.5 °C 7.86 53.51%RH °C  3.19 Olux 1025.2mbar 3.27V
13 2017-01-15 15:47:00. 25306 msec  3850msec  19784.17 577175 “C 10.25 °C 10.2 °C 10.26 54.15%RH “C  7.35 Olux 999.8mbar 3.32V
12 2017-01-15 15:42:00, g35msec 635 msec 0 0°C 10,31 °C 10,3 °C 10,28 54.34%RH "L 7.49 Olux 999.9mbar 3.32V
11 2017-01-15 13:12:00. 198 msec  1919msec 88249 663.04 °C 10,13 °C 10.1 °C 10.14 53.69 %RH “C  7.06 Olux 980.4mbar 3.32V

. e, e e, e
T o LI e Tty L

Move the slider from 'Spec. Analysis' to the right — the background turns blue. Then select
the ‘Spectrum Type’ — ‘Magnitude’ and 'Weighting Win. — ‘Rectangle’.

Spectrum Type Weighting Win.

Rectangle -

Siec. Analisis I '

"
Phase Angle

Cos2
Cos. Terms Gauss
Sine Terms Harmming
Real Spec Blackman
Imag Spec Blackman-Harris

Blackman-Muttall

You will see now in the chart the ‘Magnitude FFT’, depending on the setting of the displayed
axis with acceleration max., X-, Y- and Z-axis.

With 'Series Visibility’ you can now hide or show the display of the individual axes.

®
@ Hdey ®

Hide Z Hide X

Xl @ 2
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First isolate the magnitude of 'Acceleration max’. This already has the absolute value that it
is the square root of the squares of the axes.

‘Selicted Shock Tyt (Spectrsl Analysis)

Then fade in the individual axis and display the different accelerations of the axis in the
spectrum. The magnitude always shows the absolute value of the acceleration:

y = abs(fft(u,nfft))

By adding the ‘Table’ icon, this appears to the right of the chart. Table values can be exported
in the same way as the measurement data. To do this, use the ‘Copy Chart’ icon.

i EB

Events Table

Shock

Selected Shock Event (Spectral Analysis) —Frequency  BIX my mz Mol
Event ID: 2 Start Timestamp: 2017-01-08 14:02:00 ToT total: 37438 msec 1oT total: 82710.1 HZ: 6.5 X: 0.284 Y: 0.752 Z: 0,399 Total: 2.175 Q @\ = - = T o e
0 6.2 0.284 0.752 0848 217
<'JE| q> Al 125 0.144 0.2% 0.94 0.561
2 1875 0.157 0.276 0869 115
3 B 0.216 0.105 0972 0.554
4 3135 0.205 0.14 0943 0.903
EX @ s 3.5 0.223 0.051 0913 0.588
6 4375 0.166 0.184 0883 0.8%
. ) 7 0 0.21 0.13 0878 0.697
s s 56.35 0.109 0.202 0871 0.835
5 9 625 0.21 0.132 0.824 0722
= 10 68.75 0112 0.3 0852 0.758
Soectnelss 75 0.243 0.003 0.789 0.667
Gl - 8125 0.132 0.07 0815 0.688
Spectrum Type | 13 875 0.25¢ 0.135 0.723 0.718
Megnitude - | | 23.75 0.14 0.128 0.757 0.675
15 100 0.243 0.181 LT 0.755
Weighting Win. | 15 106.25 0.194 0.118 0.695 0.6%
o Rectange -] 17 2.5 0.274 019 0637 0701
18 11875 0.305 0.082 0.607 0.555
500 550 600 650 700 750 800 I e p s o607 s
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To view a different spectral analysis, scroll to the next shock event in the ‘Shocks’ table. Of
course, you can drag the slider to the left in the new event to view the time-dependent shock

recording.

Shacks

ID  Timestamp A I ion max ToT total  ToT max IoT total IoTmax  Temp. Temp. P Temp. RH Humidity Dew Point Light Pressure Battery
10 2017-01-13 11:52:00. 21165 16758 msec 5156 msec 52466.88 4815122 °C 8.38 °C 8.3 °C 8.38 53.67%RH °C 441 Olux 973.6mbar 3.37V
14 2017-01-15 16:04:00. 19.929 79125 msec 44508 msec 442697.53 383706.66 °C 10.25 °C 10.2 °C 10.22 54.03%RH °C  7.32 Olux 999.8mbar 3.32V
9 2017-01-13 11:19:00. 10.711 8750msec 6250 msec 3069547 2925132 °C 8.44 °C 8.3 °C 8.41 53.68%RH °C  4.52 Olux 973.5mbar 3.37V
15 2017-01-15 16:11:00. 10,711 8750msec 6250 msec 3069547 2925132 °C 10.25 °C 10.2 °C 10,18 S53.9%RH °C  7.28 Olux 999.9mbar 3.32V
16 2017-01-17 11:04:00. 9.198 60303msec 4443msec 71338.11 1221182 °C 7.69 °C 7.5 °C  7.66 53.51%RH °C  3.19 Olux 1025.2mbar 3.27V
13 2017-01-15 15:47:00. 5.908 25306 msec 3850 msec 19784.17 577 10.25 °C 10.2 °C 10.26 54.15%RH °C 7.35 Olux 999.8 mbar 3.32V
12 2017-01-15 15:42:00. 3.658 635msec 635 msec 0 10.31 °C 10.3 °C 10.28 54.34 %RH °C  7.49 Olux 999.9mbar 3.32V
11 2017-01-15 13:12:00. 3.634 3198 msec 1919 msec 332,49 &6 10,13 °C 10.1 °C 10.14 53.68 %RH “C  7.06 Olux 980.4mbar 3.32V

A
V

By moving the 'Spec. Analysis' slider, the time-dependent measurement data of the shock

event previously displayed as a spectral analysis is displayed again.

Spec, Analysis
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13.2 Power Spectrum (Power Spec)

The range of services is also a spectral analysis. In the 'Spec. Analysis' under ‘Spectrum Type’
— ‘Power Spec’ and under 'Weighting Win’ — ‘Blackman-Harris’ or 'Blackman-Nuttall'.

Weighting Win.

Spectrum Type Rectangle

- Triangle
Magnitude - Cos2
Cos. Terms Blackman-Harris
Sine Terms Blackman -Nuttall
Real Spec
Imag Spec

Power Spec - Blackman-Harris

Selected Shock Event (Spectral Analysis)
Event ID: 2 Start Timestamp: 2017-01-08 14:02:00 ToT total: 37439 msec IoT total: 82710.1 HZ: 6.25 X:7.24 ¥: 28.086 Z: 1648 Total: 161.93

500 550 600 650 700 750 800
Selected Shock Event (Spectral Analysis)
Event ID: 2 Start Timestamp: 2017-01-08 14:02:00 ToT total: 37439 msec IoTtotal: 82710.1 HZ: 6.25 X: 7.309 Y: 28,338 Z7: 1.71 Total: 163.426
g
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

The same setting options are also available for the performance spectrum as for the other

graphics cards (diagrams). All spectral analysis data can be exported as Excel / CSV or as
an image / PDF.

We wish you every success with the data logger!
Distributed in North America by:
Interworld Electronics Inc. - T: 1-877-902-2979 - E: sales@interworldna.com
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