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What is Time Waveform Control?
e

Reproduction of Time Waveforms

O Time domain transients

O Recorded data

O Imported data

Synthesis of Shock Response Spectra (SRS)
Applications

O Seismic

O Road simulation

O Bellcore testing
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Implementation in EDM

T
Transient Time History (TTH) Control

o Short duration transient waveforms

Time Waveform Replication (TWR)

O Arbitrarily long waveforms

SRS Synthesis Control
0 Waveform from Required Response Spectrum (RRS)
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TWR — What's New

T
Multiple profiles in Schedule
Multi-point Control
Long Waveform Recording

Now Includes EDM Waveform Editor — Import and
Edit Waveforms of different file types
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TWR - Multiple profiles in Schedule

Any number of profiles can be added in 4GB
hardware memory space and played back in
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TWR — Multi Point Control
S

-1 Up to 8 control channels on the master module can
be enabled.

[ [ tnput Channels for TWR? [VESTWR]

m -|g‘w!m -[]Un.-.i;SMIU ~| |Lnl¢rl'roml.ll;m‘ |im(nLl-b;lr;\lNow«cdlu;l.on-Cn;vd:l

: , -
onjoft | Shanel u.,gm‘ Mesromant | ok | sensewy !mm Moda Sonsor ?”-?;-:r ’

1 ¥/ On {control | *|ch1  |Acceleration 100,0000 (mv/g)  (ACSnglaEnd [+ ¥ [ 20,0000 (V)

2 20 [control [w[chz  |Accalaration 1000000 (mV/g)  [ACSngkFnd [~ » (20,0000 (V)

3 (¥0n |control | »|cha  |Accalration 100.0000 (mV/g)  [AC-Smole End [ ¥ [ 20,0000 (V)

4 @ on [control | =|cha  |Accelaration 100,0000 (MV/9)  [AG:SmglaEnd |¥ * | 20,0000 (V)

5 [#/0n [control | »|chs  |Accalaration 100.0000 (mV/g) [AGSngla End | | 20,0000 (V)

6 [¥)On [control | =|che  |Accaleration 100.0000 (mV/g)  |AG-Singh End > ¥ [ 20.0000 (V)
7| @on|control |w[ch?  |Accaleration 1000000 (mV/g)  |ACSnglaEnd |~ ¥ [ 20,0000 (V)
b8 ¥ On |control | = |che [m.hmn 100.0000 (mV/g) [M:Snohﬁnd A ¥ | 20.0000 (V)
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TWR — Long Waveform Recording
-
Introduced recording of Time Stream Data

Recording can be done to the limit of the
Hardware’s internal flash which is 4GB.

rMeasured Signals Setup P - g
Time Stream  TimeBlocks | PCMath Signals ' Other ' All Signals 4 b
ﬁz MeasureAll [ Enable All forRecord List |_SaveAnd Recording Op,ﬁonsl ]
i Signal Name ] Measure [ Record List [ Signal Color I
P Ch1 @] 6] I
v B
drive(t) ¥l ¥ m
|
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TWR: Importing and Editing Data

Any pre-recorded
time stream data

Flexible file import

Edit waveforms with

the Time Waveform
Editor
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Import from file w

UsetheBrowse buttonto locatethe datafile. The filetype is automatically identified.
File Name: H:\Car Console with 200 Hz LP filter_Profile_ TWRPro.atfx | Profile l Browse |
DataFormat |ODS_ATF_XML
| [Data Attributes |
Datapointstoread: 52464 Signal: Profile
|| QuantityType: Acceleration DeltaT: 0.0001953125
Value Unit: mjs? D SamplingRate: 5120
! ~—————{Compensation | { Digital Re-sampling { '
No compensation is applied to
the imported file. SamplingRate: Agto i B
) Apply compensation l Setup
(@) Insert space(overwrite) From/At Point
|| ) Append to existing profile
oK I I Cancel |




TWR: Importing and Editing Data
-

Re-sampling, Decimation, Re-scaling, Selecting parts

of Waveform can all be done using Waveform
Editor

u  Prafde
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TWR: Importing and Editing Data
-

Waveform Editor supports the import of multiple
file types:

ODS ATF/XML Format (*.at

ObS

ATF/XML Format (*.atfx)
UFF ASCII Format (*.uff)

_UFF ASCI Format (*.unv)

I UFF Binary Format (*.buff)

- UFF Binary Format (*.bunv)

CI-ODS Format (*.ods)

Save Point File (*.spf)

View project (*.vpj)

TIM Formate (*.tim)

RSP Formate (*.rsp)

User defined ASCII Format(*.txt)

ASCI Data Format(*.asc)

- User defined CSV Format(*.csv)
' SAN-ESU Data Format(*.dsp)

" Pacific Instruments Raw File Format (*.raw) |
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TWR: Profile Editing and Setting
Shaker and Abort Limits

-
e —— e
Profile i'CﬁeckAgainsfSﬁaker Abort Settinas

O T T T Y AT b

1.0 ! t o — .]1 |

0.0

1.0 i f i - T — s L ! ——m ||i N

|

B e T B B S .
| | | | | | |
Ry 1 1 I | | | | ms
0 100000 200000 300090 400000 500000 600000 7327398
| Time (ms) ‘ Value (g) {Parameters}
0 0.0039053 [Total: 732.8 Seconds / 468992 Pts |DT: 0.0015625 Seconds
1 |sample Rate: 640.00 Hz [Fa: 281.25 Hz
2
3 Current Scale: 0.5
4 Re-scalefactor: Rescale
5 Go toData Point(0-based): 0 GoTo
6 Start Time (hh:mm:ss): 00000:00:00
7 Show Range
8 End Time (hh:mm:ss): 00000:12:12
oK Cancel
[ 4
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Transient Time History (TTH)
-

Supports very - [ -

m/s | | | | = Onginal Wavelorm
L ! ! ' ! : 3

large block size: e =
up to 64k ,.,,.... . ﬁ—*ﬂwmﬁ
Building blocks: = i

sine, triangle, & L e

1 0
1.5625 SEwevdo
° ° 3 i 8 | yvpoet ram rie | | Gorerany Faremion|
white noise e = =
5 1,99625 0 " | Oata Wondow Nacdasn ts et |
e 4.0875 o ‘
? e 0 paasytinie oy
L4 0.23 56 10 Dets Palet D tusendlls coly
Apply windows S —
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TTH: What’s New

64K Block Size is now supported with up to 4
channels.

Significant improvements in Pre-test

Improved Noise measurement
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64k Block Size

Up to 4 control channels on Master module

Up to 32 Monitor channels across 8 modules
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Improved Pre-test and Noise

Measurements
.

Pre-test now takes

up to 40% less

time for profiles e (e — T -
e =

with long duration N o —

|

) A 8 |

.l‘ ! |
3

l‘: : 3
I}i‘i.l
H. B I-HE-
i S B

o
[ ] -l H 1 - oaan »
< , e - M —— === — zrd |- —
IS |y gl | — .
Ny - 1 T el Tl | et b igpad
1 i o e T—
. b L - -
- - -

measurement WS | — |
frame is reduced = | [T = e R
to under 5 seconds e ' '
for Profile Of qny Under 2 seconds Noise frame for a frame of 50 seconds.

time length

A
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Improved Pre-test and Noise

Measurements (continued)
e

Preserves the
advantages of

having noise [ _ R
measurement and . } — —i B
takes extremely Ao f l o=
small amount of : ) =
time e B —
Test with Saved = |- HI

FRF starts off """“" n R ==
immediately — I == e

. Test (of any duration) with Saved FRF starts within 3 seconds and still
ideal for measures the noise floor

Earthquake

simulators
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TTH: Bellcore

Bellcore

New Test Wizard u

standard st the ot e

This test will be applied to the configured default system

waveforms " Dynamic Signal Analysis (DSA) | Vibration Control System (VCS) || Al Templates

ﬁ Random
° ° - Classical shock control full version (Shock Control)
) e Channels: 8
b U I IT- I n PR| _Sis ket « Transient control: Enabled

Eandomforiardon: + Long waveform recording: Enabled

o Block sizes from 4096 to 65536 available: Enabled

Swept Sine
Resonance Advanced functions:
Search and Dwell » Shock Response Spectrum analysis: Enabled
» Shock Response Spectrum synthesis and control: Enabled
Classicl Shock
Transient Time
History Control
. Shack Response
l v ' Spectrum Synthesis Bellcore Type
|y l'.ﬁ ‘M'“ﬂ'“ =Y PR Sine Oscillator fione e
/ ﬂ 'q f. Urﬂ M (Diagnosis Tool) None
‘ ] l Beilicore 163 ate a bellcore test, choose the bellcore type from the above list.
Time Waveform
foat Bellcore3 with single control
Replication Bellcored
<oack | Net» || cancel |
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SRS Synthesis

Test Profile is T e .|

| target Profile (Require.., * | Sopince (ws?) 1906 | Scyesmpinace

Shock Response i

| | TestPrame 100 | + - :
S e C-I- r m E :::;;s -
p U E Waystern Compen samon 10 - T - -
; Rin Schedue H
|
Evant

v fian R
I I R d || Mscelnsas 10 I A Frequency (Hz)
ailie equire " 0 2o |
| irnit ot Dot Riow | | Appent R || Conne Tabile| |F31 Domn | tinpon/Export Frosie = ¥ ave Loghg !
Freguercy AcCmur ation Sepm sagh Abert Low Abort
Response - S
P ST (R
S R RS - e —e :
ectrum :
P ru ( ) P e
————
TR
To calodlate theoros-oeer irashpaent, seter 7 jnany Dreskpont lne Umitz forme  dO
| toasfumLtray i;s-nuunriw,
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SRS Synthesis
0

- Waveform generated from Sine Wavelets

- Test Configurations for SRS1 [VCS(SRS)] <]
Selected Wavelet SKSSmthests ) 2 S— - LL- Fitting Error
shown in Blue g : Peéak Error (|RRS-SR$)): 79.37Hz -10.171
Test Parameters ¢ Peak Error (% & dB): 78.37Hz 10.3719% 1.
Pre-Test Parameters ! : L~ Actual SRS vs RRS
TestProfite i e‘ AN
SRS Semings !
SRSSyntness {
Waveform Compensadon :
Run Scheduie : """"""""""
Event Action Rules : Hz
Miscelianecs 100 1008
. Show Shaket Limits | Re-tnsocze | | ovemde |
B 4 2 biard 0 gk |
a0 Sackoward 'ﬁnml [ Utsddo I el |
Wavele Synthesized
Wavelet Table Delay ms Amplitude  Amplitude | Error %
s mjs:
0 0.866045
0 0.882226

41.2599 0.224215
74.0079 1.21398
20 0.693351
122,844 2.35091
95.371 1.04125
165.961 4.0972
151.673 4.30022
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SRS Synthesis
0

-1 Sum of wavelets produces transient waveform

’ Test Configurations for SRST [VCS(SRS)] B
Sum of Wavelets SRS Synthasts Y7 S — Fitting Error
shown in Green Peak Error (|RRS-SRS): 79.37Hz -10.171
TestParametars Peak Error (% & dB): 79.37Hz 10.3719% 1.
Pre.Test Parameters ' " e,-’ Actual SRS y\§ RRS
TeatProfite -
SRS Semings 1
Wavetorm Compensason }
RnSchedule Il @ | t § & | © | | meiilm '/ I _____________
Event Action Rules 1 Hz
Misceilaneces 100 1m
2% Show Shaker Limits | Re-tvmatize | | Ovemde ]
L it‘u-uuvf : Fill Down | yrde fed0 l
Wavelet Synthesized
Wavelet Table S DU | Avoiude. | Arleice | Srorte [ Bre
| 0.866045
0.882226 441986  0.864004
0.224215
1.21398
0.693351
2.25091
95.371 1.04125

165.961 4.0972
151,673 4.30022

| Load from Library Hs.veumw
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SRS Synthesis

lterative process

Test Configurations for SRS1 [VCS(SRS)] | x |
! Sorey)| L /ACceletolon | 7L i - Fitting Error

50 so.q87) [T Péak Error (JRRS-SRS)): 79.37Hz 10,171

Wq ve I eT T l | Peak Error (% & dB): 7’;37"2 10.3719%; | Actual SRsxsv RRS

param eters |
adjusted so that | A—"
50 100 1008
[ Sowsweums | fensww | 2% - Step Forward

converges on (e T

Wavelet Synthesized
Amplitude  Amplitude | Error % Erroc dB
m/st nys®

0 0.866045
0 0.882226
41,2599 0.224215
74.0079 1.21398

RRS

Step Forward until -

165.961 4.0972
151.673 4.30022

Fitting Error

minimized Ce e
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Waveform Compensation
S

Remove DC

Residual velocity, displacement to zero
High-pass filter

Brick-wall high-pass

Low-pass filter

30 5 | | [ = Aschieration ——{ Compensation Mehods|———
| | | |
2.0 : : . .
} } } } Delate Edit
0 ———F——— 75— 4]
| | | | Brick Wall HighPass  2.00Hz
0o l l l Remove Vel DC
’ | | Remove Acc, DC
| | | 200 rom ! ! B Digplacement Re-Scal 2
qo b B D I o PP ] b : Ease
| | | [ 100
| | | | &0 -t
a0 | | | | o
| | | | g — 1
-100 N ——
S | | | | Seconds AT | | | |  Secondf
0 10 20 30 -10 0 10 20 30 40
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Safety Limits

Profile validation
o Shaker limits

O Acceleration, velocity,
displacement

Abort Checks

O RMS changes, control
signal loss

O Abort Sensitivity setting
makes adjustment easy

Hardware Abort Buttons

CRYSTAL
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[ in e (2] = b s o

an
u Acceleraiin an I

Abort Sensitivity

—{W‘a\reform Max/Min Value}—
]

|Max.Velo: 0.93961 mfs 53%

|I‘~'1in.‘u’e|u:u: -0.85482 mfs 48%

|Max.Disp: 131.8 mm 2076%

|I‘~'1in.Di5|:u: -105.59 mm 1663%

|Max.Acce: 1.1262 0 2%

|Min.Acce: -1.0308 g 2%

|Max.Furce: 3.3134 Newton 1%

= T | customize
0.0 1.0
Not Sensitive e Very Sensitive




Transfer Function Calculation

Pre-test

r B
TEETTI S
Noise RMS = [0.0132 (g) Ctrl RMS = [0.0134 (g) Drive Pk = [0.00588 v

n andom n0ise Or Time 098 1T [ = noised  ® control |

waveform

O Calculates FRF N V\Vf\%ﬁ* ______

o0 Can be skipped with v R .

000000

qued FRF —

Output OFF | » Increase Drive
(Open-Loop) (Open-Loop)

Finalize FRF
Estimation

Continuous updating
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Automatic and Manual Run Control
S

o —

IEditEntry| [Removeﬁntry] [MoveUpI [Moveooml

1 Run Schedule sasiscsean-

Level 50.00% Pulses2 [ |
Level 75.00% Pulses 2 (|
Level 100.00% Pulses 100 |

End Loop

}-—T”Oupil.[lt Single Pulse I
~Setevel—| |~ tevel~tp—|| ~tevelDowr

Control —

Schedule ClockTimer ON | |
Closet 00p controt  [GHINT]

Inverse Pulse B OFF
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Analysis Tools

FFT, Power Spectrum, SRS Analysis
Transmissibility

| (Signals APSIRT1) APSPTZN q b x 40 £

[ = WaiMaPTs) =  PosMaxFT)

81 TegFag (17 / (Hz)
ool

[ = .“\.F'EifF:'I"I) B APBPTI

ooot -

1.008-04 -

1.00E.08

1.00E.08 F

1.00E07

1.00E08 |

1.00E-DR
bl

0.00 100 1000 000,00

| (Signals FRF(FTZ,PT1)) qp x

1000 oy ag (¥

Frequency (He)
1 1
o.m1 equency (He)| -0 0 .

20,00 100 1000 4000,00 LLLY
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Special Displays

{Signals RMS(PT1) RMS(PTZ)) 4 b x

Time block history: RMS, [=

i i 'm RMS(FTI1)
I | | - RMS{FTS
qoH————m—-—-—Ap—————— —+
Peak, Peak-peak | |
a0 —‘ —————————— _IF
| |
20 —i __________ _lL
| |
10 —i _______
|
[ ) | _
COIT”'OI H ISII.O ry oo 200 -150 -100 -500 ]
{Signals control_his{t) 9 X
=0 i | l: control_hisi
| |
15 ‘lf _______ _}. ________
| |
| |
10 —lf _______ _I_ ________
| |
| |
05 JI _______ Jl. ________
| |
oo | | Time (Seconds)
. -100 &0 ]
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