Corso in Collaudo di Sistemi Aerospaziali

Risultati delle prove di vibrazione sul
modello del FDM

I risultati numerici delle prove di ricerca delle risonanze si trovano nel file “prove_risonanza_txt.zip”



PRINCIPIO DEL TEST DI VIBRAZIONE

Il test di vibrazione & basato sul concetto di:
SISTEMA RETROAZIONATO A LOOP CHIUSO

SISTEMA DI CONTROLLO Sistema meccanico banco vibrante + oggetto
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Sequenza dei test di vibrazione

Frequency [hz] Level [g] Displacement [in]
10 0.1
30 0.2
100 10

Specifiche di prova per i test di vibrazioni sinusoidali lungo i tre assi

Frequency [hz]

Level [g%/hz]

Slope [dB/oct]

20 +3
100 0.05

200 0.05
2000 -9

Specifiche di prova per i test di vibrazioni random lungo i tre assi



2 canale
3 canale Asse Z
viola
B 4 canale
Asse X
verde

VA
/ 1 canale
/ Asse Z
X blu
130
4 136 a0
= 6 forl #3.2
& ar dlspastl a 60°
i 7
— ]
o 0
=1 1)
j cx45°
[a¥]
24 g
w33
Guote senza Indcozlone dl tolleranzo £005
Motericle 6061 To
CILSAS UPD

coto: 2770179




12.5

08,0

30,5

D

178

26

Coppia di serraggio nominale del morsetto 4,6 Nm




Channel Definition

Impostazione dei canali di controllo e di misura

. Loo Sensitivi Weighting |RMS Abort R dB Reference
Name | Serial # Type Chie (mw‘EU;y @B) | (GRms) | 'CP | Coupling | poriionce | Chans
1 |CH1 Control * | On 98.000 0.00 30.0000, On_|AC 1 NONE
2 |CH2 Measure v | On 96.000 0.00 30.0000| On |AC w (1 NONE
3 |[CH3 Measure * | On 96.000 0.00 30,0000 On |AC w (1 NOMNE
4 |[CHA Measure * | On 99.300 0.00 30.0000, On_|AC - |1 NONE
5 |CH& Inactive * | Off 249.400 0.00 30.0000| Off |Ground |w |1 NONE
6 |CHE Inactive * | Oiff 241.700 0.00 30.0000| Off |Ground |w |1 NONE
7 |CH7? Inactive * | Off 252.200 0.00 30.0000| Off |Ground |w |1 NONE
8 |CH& Inactive * | Off 209.500 0.00 30.0000| Off |Ground |w |1 NONE
9 |[CHS Inactive * | Off 228.600 0.00 30.0000| Off |Ground |w |1 NONE
10 _|CH10 Inactive * | Off 264800 0.00 30.0000| Off |Ground |w |1 NONE
11 |CH11 Inactive * | Off 260.000 0.00 30.0000| Off |Ground |w |1 NONE
12 |CH12 Inactive * | Off 243.800 0.00 30.0000| Off |Ground |w |1 NONE
13 |CH13 Inactive * | Off 247.300 0.00 30.0000| Off |Ground |w |1 NONE
14 |[CH14 Inactive * | Off 250.800 0.00 30.0000| Off |Ground w |1 NONE
15 |CH15 Inactive * | Off 100.000 0.00 30.0000| Off |Ground |w |1 NONE
16 |CH 16 Inactive * | Off 100.000 0.00 30.0000| Off |Ground |w |1 NONE
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Contral 1 |

=y Frequen - - - Alarm |+ Alarm |- Abort| + Abort| a
& [status| TR Type G infs in (dB) | (dB) | (@B) | (dB)

1 On 10.000lAcceleration  (0.5000 3.072391| 0.097796 3.0 3.0 6.0 6.0

2 On 2000.000 |Acceleration |+ [0.5000 0.015362| 0.000002 3.0 3.0 6.0 6.0

3 Off hd

4 Off v

5 Off hd

b Off v

7 Off v

8 Off v

9 Off v

10 Off v &
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Max TestLevel Min Freg |1U Transducer Crossower (Hz) |1 Alarm Width (2] |4 Min Freq |10
0 (dB) MexFreq IEDDD Crossover Range(®:) 1] AbortWidth (3] |5 MaxFreq (2000
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Control 1

Frequen g g - Alarm |+ Alarm |- Abort |+ Abort| &

il e Type g nfs " |l@m | @ | @B | (@)

1 On 10.000|Displacement » |0.5113 3.141593| 0.100000 3.0 3.0 6.0 6.0
i 2 On 30.000 |Displacement » |9.2028 16.849556| 0.200000 3.0 3.0 6.0 6.0
3 On 100.000 | Acceleration w |10.0000 6.144782| 0.019559 30 3.0 6.0 6.0
Fi 4 Off hd
% 5 Off b
; b Off hd
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Schedule Setup

Lewel Schedule |TestScheduIe|

I Aquisition Range
Status | Level (dB) | Time at Lewvel [Time to Level arm -
Action Start Up Rate (dB/sec) |3
1 On -10.0000{0000:000:040 |0000:000:020 |Ilgnore w
2 On 0.0000|0000:001:000 [0D0D0D:000:030 |Ignore | Shut Down Rate (dB/sec) |3
: gg : Lewel Increment (dB) |1
5 Off h Initial Test Level (-dB) |2D
[ Off hd ) "
7 oif = Time at Initial Level (Loops) |5
i Off -
9 Off -
10 Off v |v
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pl Profile Settings Xl
Caontrol 1 |
H i Frequency . Slope - Alarm + Alarm - Abort + Abort | &
| R ) Yk {dBjocy | (dB) (dB) (dB) (dB)
I 1 On 3.0 2.0 20 10 10
L 2 On 100.0 0.0500000 2.0 2.0 4.0 4.0
i 3 On 200.0 0.0500000 2.0 2.0 4.0 4.0
4 On -9.0 2.0 2.0 4.0 4.0
| 5 of
: 6 | oi
§ 7 Off
8 Off
= 9 Off
d 10 Off v
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c hin. Freq |5 Min. Freq |5 Min. Freq |25 Delta F |2 5
| MexFres [aomo Max Freq (2000 Max Freq 2000 RMS 353
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