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RESUMO

Atualmente, apresenta-se como desafio a analise por elementos finitos e simulacdes de processos de
conformar materiais. De um modo geral, a conformacao requer varios estagios, e a sequencia de
producdo mais eficiente é obtida por intermédio de métodos empiricos através de experimentos e
ajustes. A modelagem computacional de cada estagio do processo de conformacéao pelo método de
elementos finitos aliado a existéncia de um banco de dados experimental pode tornar o projeto de
fabricagdo mais répido e eficiente, decrescendo os métodos de “tentativa e erros”. Este trabalho
avaliou as variaveis de processo no processo extrusao indireta do aco ABNT1010 recozido e
trefilado utilizando experimentalmente matrizes fechadas e prensas hidraulicas. O pacote comercial
utilizado na simulagéo da extruséo axissimétrica foi Deform 2D com as matrizes rigidas e 0 mate-
rial elastoplastico. Correlacionou-se em uma das etapas do processo 0s resultados de nanodureza
com a expressao analitica de Hollomon obtida no ensaio de tracdo. Com o uso da simulagéo
numérica foi possivel reduzir o niumero de estagios de fabricacao, defeito de fabricacéo, prever a
carga necessaria e o perfil de deformacéo em cada estagio. A distribuicdo dos erros obtidos na
simulacdo de carga através da técnica de elementos finitos e 0s experimentos apresentaram média
de 11,76 e desvio padrao de 4,83 em razdo da distribui¢io heterogénea de deformacéo.
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ABSTRACT

Currently it presents as a challenge the analysis of finite elements and simulation of processes of
conforming materials. Generally, the conformation requires several stages, and more efficient
production sequence is obtained by empirical methods through experiments and adjustments.
Computer modeling of each stage of the conforming process of the finite element method combined
with the existence of a database can make the experimental design for manufacture faster and more
efficient, reducing the use of methods such as of "trial and error."” This study evaluated the variables
in the backward extrusion process and annealed steel AISI 1010 experimentally using closed dies
and hydraulic presses. The commercial package utilized in the simulation of axisymmetric extrusion
was Deform 2D, using rigid matrices and elastoplastic material. It was possible to correlate, in a
stage, the results of nanohardness with the analytical expression of Hollomon obtained in the tensile
test. Using the numerical simulation it was also possible to reduce the number of stages of
manufacture, manufacturing defects, and to provide the required load profile at each stage of
deformation. The distribution of errors obtained in the simulation load through finite element
analysis and experiments showed a mean of 11.76 and standard deviation of 4.83 due to the
heterogeneous distribution of deformation.
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