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Abstract 

This paper presents the Generalized Newmark Dual Reciprocity Boundary 
Element Method, GNDRM, for solving nonlinear transient field problems with 
phase change. GNDRM is a combination of the Generalized Newmark family of 
single step time marching schemes and the Dual Reciprocity Boundary Element 
Method. Iterations are performed at each time step using the Newton-Raphson 
method with line searches. Latent heat effects due to phase change are 
incorporated using a fixed-grid apparent heat capacity method. 

1 Introduction 

The Generalized Newmark, or GNpj, method was originally called the Beta-m 
method [l]. The GNpj method is a generalization of the Newmark method and is 
a general family of single step time marching schemes, choice of integration 
parameters controls accuracy and stability. Other well-known methods (e.g. 
Newmark, Wilson, Houbolt, etc.) are contained within the GNpj family. 

An initial restriction of the boundary element method was that the 
fundamental solution to the original partial differential equation was required in 
order to obtain an equivalent boundary integral equation. Another restriction was 
that domain integrals were needed to account for non-homogeneous terms 
arising from initial conditions and body loads. One widely used method to 
overcome both these problems is the dual reciprocity method. The method uses a 
fundamental solution to a much simpler partial differential equation and treats 
the remaining terms using global approximating functions [2]. 

Transient field problems with phase change can be solved numerically by 
either front-tracking methods or fixed-grid methods. In front-tracking methods 
the phase change front is tracked continuously and the latent heat effects are 
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