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ABSTRACT

The precise finite element model is an efficient tool for vibrational analysis. It should be mentioned that,
in structural dynamic analysis finite element models of system should be able to accurately predict
system characteristics such as natural frequencies. Contrary to static analysis, in structural dynamic
analysis, it is not possible to overestimate system characteristics or apply safety factor for predicted
characteristics: that means that the exact values of system characteristics such as natural frequencies,
should be derived in structural dynamic. According to this, constructing a reliable model in the structure
dynamic always has great degree of importance in vibrational analysis. In this study, it has been tried to
extract a reliable finite element model for a row of a sample turbine of RollsRoyce brand using
empirical results. So, the material properties of the disk and the connection between the disk and the
blade are corrected and updated using experimental modal analysis results. Also, it has been tried to
propose new method to model and update the disk and blade joint. Finally, reliable finite element model
could be used for more analysis such as derivation of Campbell diagrams of system.
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Fig. 9 variation of relative errors of analytical modes during iteration i
process 2170 L 13 2177.6 18
NS5 asld b Ll slasgs sl ol i £ 59 S8
! Mode Assurance Criterion (MAC)
* APDL (ANSYS Parametric Design Language) 2 Over-determined

207 08 ojlais 18 053 1397 T .y e S LS |1


http://www.SId.ir

Archive of SID

e g  pulic ogls’

S 4y 03 Juadl Jae il g Jldge s gulic 5l odlakwl Lw Q095 dgaxo al s (il i) ay

e S ygd -6

Gpa) utS s B

Nm') zas K

Nm) i il K

k) oz sile M

Sl i gle S

Sloind e slopste il #
g wdle

9

oxds Sl yieds (52959 Slo male e sile
s (SlBOge
s Slo3gs JS& P

Lo Wl
epeadlyls T
LRET S
NS5 Al e yo el S
o & Sojll ally ™
&l -7

[1] J. E. Mottershead, M. I. Friswell, Model Updating In Structural Dynamics: A
Survey, Journal of Sound and Vibration, Vol. 167, No. 2, pp. 347-375, 1993.

[2] K. Abbasi, M. Asayesh, M. Nikravesh, Boundary Condition Identification of
Turbine Blades for Modal Analysis using Finite Element Model Updating,
23" International Power System Conference, Tehran, Iran, Sep. 3-4, 2008.

[3] M. Luczak, S. Manzato, B. Peeters, K. Branner, et al., Updating Finite

Element Model of a Wind Turbine Blade Section Using Experimental Modal
Analysis  Results, Shock and Vibration, 2014, [684786]. DOI:
10.1155/2014/684786.

[4] S. Shokrollahi, H. Ahmadian, F. Adel. A new approach for finite element
model updating of bolted joints and comparison with interface layer method,
Modares Mechanical Engineering, Vol. 16, No. 3, pp. 42-35, 2017. (in
Persian . l5)

[5] M. Pour Ghasem, A. Naji Ghazvini, H. Gholparvar, Nonlinear model updating
of composite-metal single lab bolted joint using high order response
amplitude approximation, Modares Mechanical Engineering, Vol. 17, No.
11, pp. 39-46, 2018 (in Persian _..,5)

[6] K. Abbasi, M. Asayesh, M. Nikravesh, Comparing of direct and sensitivity-
base model updating methods in structural dynamics and its application for
updating of cantilever model, International Mechanical Engineering
Congress and Exposition 2008, Boston, Massachusetts, USA.Oct. 31-Nov. 6,
2008.

[7] R. Seifi, K. Abbasi, Restoring scraped surfaces of shaft and bearing in
interference fit joints by hard cchromium plating, Modares Mechanical
Engineering, Vol. 16, No. 9, pp. 57-64, 2016 (in Persian .. l5)

08 o louis 18 ©)9> 1397 ul.\T WP S» Sl WAy

5

Total modes difference

0 2 4 6 8 1o 12 4
No. lteration

Fig. 10 Variation of summation of absolute value of errors of analytical
modes during iteration process
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Table 5 updated modes and its relative errors with corresponding
experimental modes
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1.71 365.8 372.18 2
3.00 398 410.3 3
1.79 729 716.2 4
2.19 876 895.59 5
2.35 1495 1530.9 6
0.35 2170 2177.6 7
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