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dure was used to calculate the adhesive strength of bonded
double-lap joints. The results of these calculations show the
effects of loading condition, bond size, and adhesive material
behavior on bonded joint strength.
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Comment on "Direct Component
Modal Synthesis Technique for System

Dynamic Analysis"

Earl H. Dowell*
Duke University, Durham, North Carolina 27706

T HE authors of Ref. 1 have presented an excellent method
which has a number of advantages over conventional

component modal synthesis techniques. By eliminating
the usual displacement coordinates in favor of the joint or
generalized, forces between substructures, the size of the
governing matrix equations is substantially reduced. Indeed,
the order of the matrix is equal to the number of compatibil-
ity, or constraint, connection, and joint, conditions between
substructures. The authors' examples and conclusions further
support the advantages of the method.

The present writer is particularly pleased to see the publica-
tion of this paper as he developed essentially the same method
some years ago, and described it in a series of publications. In
the present writer's approach, the Lagrange Multiplier method
is used to incorporate the constraint or compatibility condi-
tions between substructures and the forces of constraint or
compability are simply the Lagrange Multipliers themselves.2"9

This method has also been used to incorporate the effects of
nonconservative forces including damping,5 as well as
nonlinearities.6"8

It has also been shown how the method may be used to add
or subtract a substructure without a total reanalysis of the
system.9

Now that the method has been rediscovered, it will hope-
fully be more widely used.
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Reply by the Author to Earl H. Dowell

Eric K. L. Yee* and Y. G. Tsueit
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We appreciate the comments from Prof. E. H. Dowell.
Dowell presented a method, as discussed in his references,
which is a variation of a Rayleigh Ritz approach to determine
the system eigen frequency. The Lagrange multiplier lambda
vector in his method corresponds to the modal force vector in
the modal force method. Contrary to Do well's variational ap-
proach, we formulate the solution equation by physical coor-
dinates. Futhermore, after the modal force vector has been
obtained, the modal force method provides the mode shape of
the entire system in physical coordinates directly without any
inversion of matrix.
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