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Experimental Modal Analysis of the Hinge Structure
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ABSTRACT

Modal parameters of the total missile structure including a hinge mechanism are estimated by the experimental modal
analysis. The free-free boundary condition is simulated by hanging the missile structure with a wire rope, and the missile
structure is excited by the random vibration technique. Test results are used to verify the FE analysis, the 1-D FE model
is modified by 3-D model at the hinge part. Consequently, the modal parameters of the missile structure are estimated
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Fig.2 Diagram for modal analysis equipment

Table 1. Experimental modal analysis equipment resource

T2 A H o Model No. | 7 4 H 3
Random Signal HAE A
7 | Generator LDS RSG30 | 30 ch. [WF4E ¢4
Power Amplifier | LDS PA%GE Ng ZE
A || Exciter DS V406 | 44 1bs | B 7R
Force Transducer | PCB 208A02 | 100 Jbs | 7449 24
2 | Accelerometers PCB 333A31 | #50g | ¢ 3%
= )C.]_ 5
H‘}l Front End Agilent VXI | 48 ch. zz/as
v
¥4 Vgl Amlyzer | NT Computer |LDEAS| =9 2H
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Fig.3 Measurement positions
Table 2. FRF data acquisition method
7= 3@ |9 =
Spectral Line 801
Freq. Band 0~100 Hz
. Freq. Resol. 0.125 Hz
Sampling Frame Leng. 8 sec ]
Frame Size 2043 Yaw/Pitch
Sampling Freq. Hz
Tigger Free Run
Windows Hanning Broad
Average 50
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Table 3. Natural frequency of the pitching and yawing
vibration motion KVLA.
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o am  mm e s om0 e Fig.9 Mode shape of the yawing vibration motion KVLA
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(b) 2nd Mode Shape : 30.29Hz

Fig.8 Mode shape of the pitching vibration motion
KVLA in case#l.
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(b) 2nd Mode Shape : 32.88Hz

Fig.10 Mode shape of the pitching vibration motion
KVLA in case#2.
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Fig.ll Mode shape of the yawing vibration motion
KVLA in case#2.
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Table 4. Natural frequency of 1D FEM model

ap Casetl woEa
Pitch Yaw
1AHHz) 25.1 219 12 9
22H(Hz) 59.3 69.6 22 5%
32H(Hz) 187 213 32 2%
P
(a) Pitch
[
(b) Yaw

Fig.13 Mode shape of 1D FEM model in casefl
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Fig.14 Composition(1D+3D) FEM model

Table 5. Natural frequency of Composition FEM model

2y Casefl Reay
Pitch Yaw

12HHz) 128 284 123 538

22H(Hz) 303 517 24 239

32H(Hz) 713 8.3 3% 2%

(a) Pitch

(b) Yaw
Fig.15 Mode shape of composition FEM model
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Tabel 6. Comparison of modal test and FEM in casefl

- Test FEM
TE Pitch | Yaw { Pitch | Yaw | Pitch | Yaw
12} | 124 | 143 | 261 | 279 | 128 | 284
2% | 302 | 333 | 593 | 696 | 303 | 517
32 | 737 | 586 | 187 | 213 | 713 | 803
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