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RESUMO

Caracterizagoes microestruturais e mecanicas integradas de ligas de bronze comerciais aplicadas
em componentes industriais ainda sdo insuficientes na literatura. Especialmente, faltam estudos
que realizem andlises completas em amostras reais, fundamentais para compreender a relag¢do
entre microestrutura, propriedades e desempenho em servigo. Este estudo teve como objetivo
investigar e classificar uma liga de bronze (Cu-Sn) utilizada em buchas cilindricas
autolubrificantes. Para isso, foram realizadas andlises microestruturais por microscopia optica
(MO) e microscopia eletronica de varredura (MEV), acompanhadas de espectroscopia por
dispersdo de energia (EDS) para identificagcdo da composi¢do quimica. Além disso, foram
realizados ensaios mecdnicos de tragcdo e dureza Brinell para avaliagdo das propriedades
mecdanicas da liga. As observagoes em MO revelaram estruturas dendriticas tipicas, com a fase o
(rica em cobre) e inclusoes de chumbo (Pb). No MEV, confirmou-se a presenga de porosidades,
fases intermetdlicas e da fase eutética (o + f5), previamente indicada pela MO. A analise por EDS
confirmou a composi¢dao majoritaria de cobre (Cu) e estanho (Sn), com inclusoes de chumbo (Pb)
e pequenas quantidades de zinco (Zn). Nos ensaios mecdnicos, a liga apresentou tensdo de
escoamento de 213 MPa, resisténcia a tra¢do de 100 MPa, deformag¢do média de 32% e dureza
de 88 = 4 HB. Esses resultados sdo compativeis com a liga classificada como SAE 660,
reconhecida por sua estabilidade em condigoes operacionais tipicas, boa resisténcia ao desgaste
e excelente usinabilidade [1]. Concluiu-se que a liga se Bronze se trata de uma liga de
classificagdo UNS C93200, ASTM B505 (SAE 660). [2]
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ABSTRACT

Integrated microstructural and mechanical characterizations of commercial bronze alloys applied
in industrial components are still insufficient in the literature. In particular, there is a lack of
comprehensive studies on real samples, which are essential to understand the relationship between
microstructure, properties, and in-service performance. This study aimed to investigate and
classify a Cu-Sn bronze alloy used in self-lubricating cylindrical bushings. To this end,
microstructural analyses were performed using optical microscopy (OM) and scanning electron
microscopy (SEM), along with energy-dispersive spectroscopy (EDS) for chemical composition
identification. In addition, mechanical tests, including tensile testing and Brinell hardness
measurements, were carried out to evaluate the alloy's mechanical properties. OM observations
revealed a typical dendritic microstructure, featuring a copper-rich a phase and lead (Pb)
inclusions. SEM analysis confirmed the presence of porosity, intermetallic phases, and the eutectic
structure (a + p) previously identified by OM. EDS analysis confirmed a major composition of
copper (Cu) and tin (Sn), with lead (Pb) inclusions and small amounts of zinc (Zn). In the
mechanical tests, the alloy exhibited a yield strength of 213 MPa, tensile strength of 100 MPa,
average elongation of 32%, and a Brinell hardness of 88 + 4 HB. These results are consistent with
the properties of the SAE 660 alloy, known for its stability under typical operating conditions,
good wear resistance, and excellent machinability [1]. Based on the analyses and literature data,

the alloy was identified as UNS C93200, according to ASTM B505 (SAE 660) [2].
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