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Resumo

Percy Marco Antonio Saavedra Pinto. Soldagem Circunferencial de

Tubo API 5L X80 Empregando Processo Manual e Semi-Automatico.

Rio de Janeiro 2006. 113p. Dissertacdo de Mestrado — Departamento de

Ciéncia dos Materiais e Metalurgia, Pontificia Universidade Catdlica do

Rio de Janeiro.

O presente estudo faz parte de um projeto relacionado ao estudo de
aplicacéo de tubos de aco API 5L Grau X80 fabricados no Brasil e destinados
para a montagem de tubulacdes para o transporte de gas. Objetiva-se avaliar 0s
parametros de soldagem empregados na execu¢do da soldagem circunferencial
combinando os processos de eletrodo revestido, para a execucdo do passe de raiz
e passe quente, e arame tubular autoprotegido para a execucdo dos passes de
enchimento e acabamento. Os resultados obtidos indicam que embora o material
utilizado, tanto metal de solda como metal de base estejam atendendo aos
requisitos basicos de tenacidade e resisténcia, em acordo com as normas, a
qualificacdo do procedimento é dependente do desempenho dos soldadores.
Existe portanto, a necessidade de habilitacdo técnica mais ampla quanto a
formagdo de profissionais nesta &rea, excedendo assim o escopo do presente
estudo cujo objetivo foi estudar e caracterizar a solda circunferencial. As
propriedades mecanicas foram avaliadas mediante ensaios de dureza, tragdo,
dobramento, ensaios nick-break e tenacidade mediante ensaios de impacto
Charpy. A caracterizagdo da junta soldada foi realizada, utilizando-se
microscopia Otica e microscopia eletrénica de varredura. Embora o
procedimento empregado ndo tenha sido qualificado pela norma API 1104, em
funcéo da execugéo do procedimento, os valores de resisténcia mecénica obtidos
foram aceitaveis e a caracterizacdo microestrutural e mecanica da junta
comprova a ndo ocorréncia de microestruturas frageis, seja no metal de solda ou
na ZTA.

Palavras-chave
Soldagem Circunferencial; API 5L X80; Arame Tubular Autoprotegido.
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Summary

Percy Marco Antonio Saavedra Pinto. Circumferential Welding of API
5L X80 Pipe Using Manual and Semi-Automatic Process. Rio De
Janeiro, 2005, 113p. MSc. Thesis - Department of Science of the Materials
and Metallurgy, Pontifical University Catholic of Rio De Janeiro.

The current work is part of a larger project to study the application of API
5L X80 steel tubes, produced in Brazil, in gas pipeline fabrication. The objective
of this work is to evaluate the effects of the process parameters used when
performing a circumferential welding technique which combines the utilization
of coated electrodes for the root and hot passes, while exploiting self-shielded
flux cored arc welding for the filling and finishing passes. The results obtained
indicate that, though the material studied, both filler metal and the base alloy,
meet the basic toughness and strength specifications of the relevant standards,
the final overall quality of the joint is very dependent on the skill of the welders.
Although there is a necessity to guarantee an adequate level of training for these
professionals for such tasks, that would be beyond the scope of then present
work, as it aims to emphasize the characterization of the circumferential weld
itself. The mechanical properties were evaluated using hardness measurements,
bend testing, nick-break tests and toughness was evaluated by Charpy notch-
impact tests. The metallographic characterization of the girth weld joint was
undertaken by means of optical and scanning electron microscopy. Though the
specific methodology applied has not been qualified by the APl 1104 Standard,
as such, the strength values obtained were of acceptable levels and an analysis of
the joint’s microstructure and overall mechanical properties confirm that no
typical fragile structures or phases were present either in the weld metal or the

heat affected zone.

Keywords
Circumferential Welding, APl 5L X80 Steel, Self-Shielded Flux Cored
Arc Welding.
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