UNIVERSITY OF FUKUI
REPOSITORY

BUEMRAT D2 I X 2 R H € — N OHEE

EE&: Japanese

HARE:

~EHH: 2012-04-25
F—7— K (Ja):
*—7— K (En):

ERE: A, XIR, 5%, 2=, H, #, KURATANI,
Fumiyasu, IWATSUBO, Takuzo, OKITA, Kozo
X=ILT7 KL AR:

FiTI:

http://hdl.handle.net/10098/5239




2875

AR SR YECH) W No. 94-1871
61 # 587 £ (1995-7)

BB OZRIC L 2EEEHEET— F o
B8 RN, B E E ek W =

Estimation of Rotational Degrees of Freedom Mode Shapes
by the use of Numerical Analysis

Fumiyasu KURATANI, Takuzo IWATSUBO and Kozo OKITA

This paper deals with a method to estimate unmeasured rotational degrees of freedom mode
shapes of a test structure as a linear combination of those of the corresponding Finite Element (FE)
model. In this method, weighting coefficients for each mode shape combined are determined by
comparing experimentally measured translational degrees of freedom mode shapes with analytical
mode shapes of the FE model. The accuracy of estimates is strongly dependent on both the number
of mode shapes combined and measuring points for translational degrees of freedom. First, the
number of mode shapes combined is discussed. It is found that the number is different for each mode
shape to be estimated and is predicted by the Modal Assurance Criterion (MAC) value between
measured and analytical translational degrees of freedom mode shapes. Second, a technique is
proposed for overcoming a problem with regard to measuring points, which often causes difficulty in
estimation because of the ill condition of the modal matrix of the FE model in an inverse problem.
This technique incorporates the above method with the estimation method using the Modal Scale
Factor (MSF) to compensate for the ill condition. A numerical example using a cantilever beam
model is presented and discussed,

Key Words: Experimental Modal Analysis, Numerical Analysis, Finite Element Method, Inverse
Problem, Mode Shape, Rotational Degrees of Freedom, Modal Assurance Criterion
(MAC), Modal Scale Factor (MSF)
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