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Ground Vibration Test

The purpose of the Ground Vibration Test isto char  acterize the vibration
behaviour of a structure.

The following equation is used:

[M>{x} +[C]o{x} + [K]>{x} ={F}

Computation of the modal parameters:

* Resonance frequency
» Damping factor

* Mode shape

» Generalized mass

» Generalized stiffness
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Ground Vibration Test

During a GVT test:

1.

2.

Excitation signals are
generated

Current controlled power
amplifiers drive

Modal shakers introduce
forces to the structure
Structure’s responses
are measured via
transducers

And acquired by the
analysis system

And modal parameters
are acquired
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Software Certification

Software should be certified

» Accuracy of results
« Justification against certification authorities

A calibration tool can also be used for:
* Verification of new/updated versions
 Training

}

Calibration tool :
* Robust and reliable
» Modal parameters well known
e Easy to use
» Results independent of the test conditions (test
devices, test conditions, user ...)
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ANALOGIES

—>
— — .
Magnitude Mechanics Electricity Fluids Thermal Magnetism
3 F [N] i [A] Q [i/d] q [J/g] F [T]
Magnetic flow
Flow Force Current Volumetric flow Thermal flow density
p= f
Integrated [N>1T]=J] q: | [C] V = Q [I] H = q [J] H= B [Wb]l
Qty. of movement Charge Volume Thermal energy Magnetic flow
b IRv [msg| U [v] | Np [Pd | NT [K] | NE
Through Diff. of Diff. of magnetic
element Diff. of velocities Voltage Diff. of pressures temperatures potential

STRUCSIM-3-D

15



RLC circuit analogy
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SECOND ORDER DIFFERENTIAL EQUATIONS
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STRUCSIM-3-D

Electronic device using active components in orddo simulate a complete
modal test composed of eight calibrated vibration mdes:

Inputs:

8 signals coming from the signal generator (BNC - £¥ )
Outputs:

64 signals as measurement transducers (Sub-D - iw

8 generalized coordinates (Sub-D - £3 /)
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STRUCSIM-3-D: Modes

Symmetric 1st Anti-symmetric

5.19Hz : 5 13.57Hz :
flexion torsion
' ' Symmetric
6.96Hz Tail vc'artlcal' 6 16.51Hz y _
symmetric flexion torsion
8.99Hz Tall Iate_ral an_tl— 7 31.03Hz Tail vertl_cal an_tl—
symmetric flexion symmetric flexion
11.97Hz Antl-symmetrlc 8 40.07Hz Tail Iatergl _
2nd flexion symmetric flexion
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STRUCSIM-3-D: Modes

5.19 0.020 148.9 Symmetric 1st flexion

6.96 0.030 18.81 Tail vertical symmetric flexion
8.99 0.029 17.16 Tail lateral anti-symmetric flexion
11.97 0.045 31.63 Anti-symmetric 2nd flexion

13.57 0.030 48.44 Anti-symmetric torsion

16.51 0.030 48.41 Symmetric torsion

31.03 0.051 3.999 Tail vertical anti-symmetric flexion
40.07 0.058 2.720 Tail lateral symmetric flexion
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STRUCSIM-3-D: Modes

Freq. Force N

qu T 123 a5 6] 7] Type

5.19 100 | 100 (100 (100 | O 0 0 0 |Symmetric 1st flexion

6.96 3013 | 8| -8[20(20| O 0 |Tail vertical symmetric flexion
8.99 0 0 0 0 0 0 | 20 | -20 |Tail lateral anti-symmetric flexion
11.97 50 | -50 | 100 |[-100| 2 -2 0 0 [Anti-symmetric 2nd flexion
13.57 0 O | 100 |-100( O 0 0 0 [Anti-symmetric torsion
1651 |-20|-20|100|100( 4 | -4 0 0 |Symmetric torsion
31.03 25 | -25 | 8 -8 120 |-20| O 0 |Tail vertical anti-symmetric flexion
40.07 0 0 0 0 0 0O | 20 | 20 |Tail lateral symmetric flexion
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STRUCSIM-3-D: Modes

Freq. Force Npk

qu 1] 23] 4 g 6 | 7 | 8 Type

5.19 100 | 100 (100 (100 | O 0 0 0 |Symmetric 1st flexion

6.96 3013 | 8| -8[20(20| O 0 |Tail vertical symmetric flexion
8.99 0 0 0 0 0 0 | 20 | -20 |Tail lateral anti-symmetric flexion
11.97 50 | -50 | 100 |[-100| 2 -2 0 0 [Anti-symmetric 2nd flexion
13.57 0 O | 100 |-100( O 0 0 0 [Anti-symmetric torsion
1651 |-20|-20|100|100( 4 | -4 0 0 |Symmetric torsion
31.03 25 | -25 | 8 5120 (1-20]| O 0 |Tail vertical anti-symmetric flexion
40.07 0 0 0 0 0 0O | 20 | 20 |Tail lateral symmetric flexion

Modes very close
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STRUCSIM-3-D: Modes

Freq. Force Npk

qu 1] 23] 4 g 6 | 7| 8 Type

5.19 100 | 100 (100 (100 | O 0 0 0 |Symmetric 1st flexion

6.96 3013 | 8| -8[20(20| O 0 |Tail vertical symmetric flexion
8.99 0 0 0 0 0 0 | 20 | -20 |Tail lateral anti-symmetric 1'exion
11.97 50 | -50 | 100 [-100| 2 -2 0 0 |Anti-symmetric 2nd flexion
13.57 0 O |100|-100| O 0 0 0 |Anti-symmetric torsion
1651 |-20|-20|100|100( 4 | -4 0 0 |Symmetric torsion
31.03 25 | -25 | 8 5120 (1-20]| O 0 |Tail vertical anti-symmetric flexion
40.07 0 0 0 0 0 0O | 20 | 20 |Tail lateral symmetric flexi

Modes isolated
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STRUCSIM-3-D J1001.

Mode “3”

Fre
Soft. Method b Damping
Hz
Log. 8.636 | 0.03060
Decrement
P-Win-Modal C. Power 8.636 0.03093
Quad. Forces | 8.636 | 0.03073
SDTools FRF : 8.635 0.030
estimation
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