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SHOCK RESPONSE SPECTRUM - General

o

Optional Calculations DEWETRON
> New offline calculation method to determine Shock Response Spectra (SRS) | oo
. . Order Analysis
based on a measured acceleration signal (@) E—
Psophometer
> The acceleration signal excites a set of parallel spring-mass-damper-systems | swntes
. . . Modal Test
each representing a definable frequency bandwidth Fasesensor
Shock Response
> Used to simulate system responses to shock — - ‘:"“““""
- oc ESPO“SE pectrum
events, because it's impractical, expensive, or | ;.. e ]
impossible to physically test a system under 7
various shock loading conditions

SDoF Outpyt Adceleration
‘ I o (Ha

> Evaluation of system stability or
material fatigueness

> |dentification of potential failure modes or
design optimization y

| " ‘7 |

SDoF Output Acceleration

| SDoF Output Acceleration
. /s 95 (Ha

g -=~

, SDOF Output Acceleration
2], 7671 (Haz

SDoF Input Acceleration
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Source: https://de.mathworks.com/help/signal/ug/practical-introduction-to-shock-waveform-and-shock-response-spectrum.html [06.05.2025]
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https://de.mathworks.com/help/signal/ug/practical-introduction-to-shock-waveform-and-shock-response-spectrum.html

SHOCK RESPONSE SPECTRUM - General A

_ . . DEWETRON
> |Input signal: One time discrete shock,
typically measured by accelerometer (@) @ ¥ SRS Chamels
R v SRS_1 [ ] &
‘,fl. }.‘ ks v SRS_1_Acc 8 -
> Output parameters: b e )
v SRS_1_Dis [ ] &
> Shock response spectrum (SRS) as | | MLMJB@ .
acceleration (@)’ Velocity (@) T o Py e v SRS_1_Vel @ B =
and displacement ((5)) i .
> Output acceleration-time response of SDOF ::ri:::::::::u . :
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systems for selected frequencies (@)
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> Calculation properties LS L
FREQUENCY SETTINGS @ INPUT CHANNELS OUTPUT CHANNELS
> Define frequency range and line Start frequency 1 Hz, [ ] Showselected channels only Velocity output | B
I t. @ Stopfrequenny.:] 5000 Hz ‘Sfﬁ'i“--- . Displanementoutput.:]
resolution ( ) Frequency band Twelfth Octave (1/12) Analog | | Counter Select SDOF output 75
> Define damping factor or Q-factor ((8)) et w, B e R
CALCULATION SETTINGS ~ TRION-1620-ACC-6-BNC
> Select spectrum type Absolute maximum, | Pomine __ Qfacer siio [ wan
. .. Spectrum Absolute maximum 4 Al2/2
MaXImum or Mlnlmum (@) Inputrange mode | LinkedCursors ( \ 4 ‘ Al2/3
. . . Start time 0 s, I
> Select calculation timeframe by timeor | ™ 0 | |
Rt v Al2/5 i

linked cursors ()



SHOCK RESPONSE SPECTRUM - General A

: , , DEWETRON
Selection of timeframe via Recorder cursors (@)

\Y%

> Assignment of cursorpair to SRS calculation group (@)
> Acceleration, Velocity and Displacement are plotted over frequency in an Array Chart (@)

> An individual acceleration-time response at e.g. 50 Hz can be displayed in a Recorder ()

””””””””” N Select A/B linked channels

[ [ ] search...

vel@Q1 [m/s]

Please note that this is an optional feature
and requires OXY-OPT-SRS!

0.025 0.050 0075 0.100
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Creating a SRS calculation

Select one or more input channels for
the shock signal.

Add add the SRS calculation from the
optional calculation tab

Optional name the SRS calculation
group. If no name is selected the
group is named SRS_n with ,n“ as
increasing integer.

Add Channel - Shock Response Spectrum

Measurement

Constant Percentage
Bandwidth (CPB)
Analysis

Optional Calculations

Power Group
Order Analysis
Swept Sine Analysj
Psophemeter
Sound Level
Modal Test

Tape Sensor

Resolver

Matrix Samplfr

Protocols
XR/CPAD/Oecoder

nono,

| Create Shock Response Spectrum

Group

DEWETRON
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Configure the SRS calculation

ﬂ Calculation group naming

Select the start frequency for the SRS
calculation

Select the end frequency for the SRS
calculation

o ©

Select the frequency division steps, which
determine the SRS resolution. Either
linear with static resolution or 1/3, 1/9,
1/12 octave resolution

Define the damping by Q-factor or
damping ratio ¢ = 1/20Q

o ©

Select the type of the SRS spectrum,
either absolute maximum (maximax),
maximum (positive) or minimum
(negative) of the SDOF amplitude.

Select the timeframe for calculation
either manual with start and stop time or
via a linked cursor

Define the manual start and stop time for
the SRS calculation

° ©

DEWETRON
) «® Wy « » X
FREQUENCY SETTINGS INPUT CHANNELS @ OUTPUT CHANNELS
Start frequency @ b | Hz, [ ] Showselected channels only Velocity output [ B
Stop frequency l:] @ 4200 Hz (Search... ) Displacement output ':] @

o

Analog
<>

Select SDOF output | 50;250;500 @

Subfrequency band width 100 Hz fix Example: 31.5;100;1000
> Q20
CALCULATION SETTINGS [
) v C5170147
Damping @ Q-Factor 41 ,
2 ’ v TRIONet
Spectrum @  Absolute maximum 4
v . -1620-ACC-6-B|
Input range mode  LinkedCursors @ 2 TRION-Y e
Starttime 0 g ‘ Al2/1
Stop time ,0.05 5, Al2/2
‘ AI2/3
Al2/4 ¥ SRS Channels
v Q1 &
‘ AI2/5 Q a
v Q1_Acc fo]
Al2/6 i o
L Al 2/1_AMAX_Acc P = L
v Q1_Vel [ e
Al 2/1_AMAX_Vel &
v Q1_Dis L
Al 2/1_AMAX_Dis [ <
v Q1_SDOF &
Al 2/1_SDOF_Acc_63.0Hz 8 =
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Configure the SRS calculation

Selected input channels for the SRS
calculation

Toggle the integration of the acceleration
SRS to enable the velocity SRS.
(pseudo velocity)

Toggle the double integration of the
acceleration SRS to enable the
displacement SRS.

(equivalent static acceleration)

Specify the frequencies for which the
SDOF acceleration elements are to be
added to the SRS group. If the input
frequency is not the center frequency of
the SDOF element, the closest element is
selected.

Channel overview for one Input channel
Al2/1. The channels are named by input
channel, spectrum type and output type.

DEWETRON
) «® Wy « » X
FREQUENCY SETTINGS INPUT CHANNELS @ OUTPUT CHANNELS
Start frequency @ b | Hz, [ ] Showselected channels only Velocity output [ B
Stop frequency l:] @ 4200 Hz (Search... ) Displacement output ':] @

Subfrequency band width 100 Hz

CALCULATION SETTINGS

<| >

'%

> Q20

Select SDOF output | 50;250;500 @
Example: 31.5;100;1000

v €5170147

Damping @ Q-Factor 1 ‘
spectrum () Absolute maximum M ’ ¥ TRIONet
Input range mode _ LinkedCursors @ 4  TRION-1620-ACC-6-BNC
Starttime 0 . ‘ AI2/1
Stop time 0.05 s, Al2/2
‘ AI2/3
Al2/4 SRS Channels @
‘ Al2/5 v D =
Al2/6 ¥ QL Acc B =
= Al 2/1_AMAX_Acc P = L
v Q1_Vel [ e
Al 2/1_AMAX_Vel &
v Q1_Dis . &
Al 2/1_AMAX_Dis [ <
v Q1_SDOF &
Al 2/1_SDOF_Acc_63.0Hz 8 =
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Assigning a cursor to the SRS calculation A

) Assign a channel into a Recorder DEWETRON

@ Activate the cursor and open the A/B Select A/Blinked channels
cursor link window Search...

@ Assign the desired SRS calculation groups
to the recorder cursor
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Note: Please mind, that the measurement
file has to be in ,,edit” mode for the A/B
cursor selection to affect the calculation

Locked mode Edit mode



Selecting calculation

Select the desired timeframe with the
cursor

Drag and drop the SRS channels into an
array chart, change to log, and
interpolated line.

Drag and drop the SDOF channels into a
Recorder

timeframe and displaying SRS

gl mmssecrrcssmsssrson e onacrcsosoomeccssomeosisesceersrecmssssssonsnn *
v -
200 .
&) 2750 2.900 2.950
[(m] Delta
Time [s] 2.8029200 2.8568600 0.0539400
®AI2/1[m/s?] 0.963473 -16.91733 -17.88080

@A 2/1_AMAX_Acc@Ql [m/s’] @Al 2/1_AMAX_Acc@Q5 [m/s’]

Al 2/1_AMAX...@Q20 [m/s*]

K2 |@AI2/1S...1 [m/s’] ®AI2/1S...5,
'3 T

/s’] @Al 2/1_S...0 [m/s’]
20 F

b ‘ . 4
0.010 0.020 0.030 0.040 L3

[ ] A B Delta Max
Time[s] 0.00420000.06198000.0577:

®AL..Q1 1633715 - -

Al...Q5 5.293275

woon: || @WAL..20 1.967566

DEWETRON

BA BT b - |
| I

v LocalNode

V' SRS Channels

v Q
v Q1 Acc
Al2/1_AMAX_Acc I

v Q1Vel
Al12/1_AMAX Vel

¥ Q1_Dis

Al2/1_AMAX_Dis
v Q1_SDOF

A12/1_SDOF_Acc250.0Hz [l
Al2/1_SDOF_Acc_s00.0Hz [l

A12/1_SDOF_Acc_50.0Hz I

v e
| v osAc
Al2/1_AMAX_Acc
v Qs.vel
Al2/1_AMAX_Vel

®
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