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A Study on the Application of Conjugate Gradient Method in
Nonlinear Magnetic Field Analysis by FEM.
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Abstract- This paper is a study on the reduction of computation time in case of nonlinear
magnetic field analysis by finite element method and Newton-Raphson method. For the
purpose, the nonlinear convergence equation is computed by the conjugate gradient method
which is known to be applicable to symmetric positive definite matrix equations only. As the
results, we can not prove mathematically that the system Jacobian is positive definite, but
when we applied this method, the diverging case did not occur. And the computation time
is reduced by 25~55% and 15~45% in comparison with the case of direct and successive
over-relaxation method, respectively. Therefore,we proved the utility of conjugate gradient
method.
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Table 1 Algorithm of Conjugate Gradient
Method
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is Satisfied)RETURN
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is Ssatisfied)RETURN
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r=v/w:w=v
d=-h+rd
GO TO A
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Computation Time [sec]
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Cholesky 30.76 500.59] 531.35
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