[ DOR: 20.1001.1.2251600.1377.17.1.10.4 ]

1YY

"6 5 skl Jou” o itle s b, g Job olilas )l C‘"Li

5 lden gdom ol Lo Jlies 5%esl) fuslow! ("’Mﬁ‘
sy e oK (Kl tige 2SS

OYVEIAIYO : alghsens wils = VPYS/V/YY cadlie il o)

52 Logas gotamy sloojlo (Kool foloos 15 amn S5zl fsn 5 )6 sy 5 pall &S acli (s = oS
45&(,_674',/.:‘,.&3@ do 55 oyl Ol ST ‘Jjjilgjuf‘j:.wdéjjjlaéﬁulujh YU 5 s gia (i85 63 gboen
52T 0 9,1 el Jlgal ks (glos 3o (55 o] Sl gos 5 0 5l s 320 eusly (55 531 (55T foons sy pobs]
Lssin gral Vb 3150 4l 53 ol sUsS slgmpe b srigeen 5 Vb Jlsge Lo gan Vb dlage JE i 53,150
ol (353 g 3 gtzen Sliml sy o Jolha 43 5 Gl Spd B 5 23l 5 Itk

Jelow sy slas )6 5 Clasiio 4 YU Slguilys )5 ssuoe szl Jhg, pulol OMKie Oly S o dlis cpf o
2398 S35 s gl peilio (55 51 Jelows fas 4 Sl g g G g el ik 0 LA 505 Ob 2 5 (55 51 s laT
bl .l ol 1)1 oy o o lilar ] 5 laale Job lales, | ) p (slp 5S0e Sigy sdid o i dals] s g o Olo
Sy Ko oSS o 4SS b 5 K g de K 551 b ek w85l S50 Rl Loyl g pu i b
ol o 03, 5T K gy Lo

Longitudinal and Transversal Vibration Response of Beams by
Statistical Energy Analysis (SEA)

E. Esmgilzadeh and A.R. Ohadi

Department of Mechanical Engineering, Sharif University of Technology

ABSTRACT- The useful and efficient method of Finite Element (FEM) has a drawback for dynamic analysis
of complex structures, especially in the medium and high frequency range. To overcome this fundamental
difficulty, application of Statistical Energy Analysis (SEA) and power flow technique has been suggested. As
the SEA is based on the average response of structure and statistical properties of its resonant modes, SEA is
Jound to be effective in cases like high modal density, high modal overlap and in short wave
length. In these cases, the average response is found to be both real and an acceptable value, contrary to the

FEM which is not accurate enough.
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In this study, the fundamental difficulties of FEM in the high frequency range are explained and then the advantages and
applicatiois of SEA and power flow technique are presented. Moreover, a description of SEA basis, fundamental concepts of

General Energy Method (GEM) are explained and formulated to be used in the longitudinal and transversal vibrations of

beams. Finally, by satisfying the energy boundary conditions, the energy flow analysis of rods and beams with elastic support

and under harmonic excitation are investigated.
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1. statistical energy analysis (SEA) 5. wave intensity analysis 9. Lagrangian energy density
2. noise 6. asymptotic modal analysis 10. active and reactive energy flow
3. structure-born 7. modal overlap 11. reverbarant
4. noise, vibration, harshness (NVH) 8. total energy density 12. mobility
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