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Abstract

The am of hiswork is to evauate the damages occurred in a heat exchanger that promotes the cooling
of a gaseous stream (mainly composed by CO and H;, in the presence of H,.S, CO,, NHz, HCN and
H,0), from 130 °C down to 80 °C, under 56 bar pressure. Serious deterioration was observed in the
cooler exit of the equipment, including an extensve internd thickness reduction on the tube exit (304L
stedl), as well as a fragmentation process of the weld materia (308L) used to sedl the tubesinserted in
the tube sheet. Optica and scanning eectron microscopy and open circuit potentia analyses were
accomplished in order to investigate the corrosive process. It was found that a Sulfide Stress Cracking
(SSC) could take place as a result of: H,S condensation on the weld surface, residual stresses,
metalurgica composition changes in the weld materid and cathodic behavior of the wdld in comparison
to the tube exit materia. The evaluation showed that the forming process performed to fix the tubesin
the tube sheet could have generated stresses, leading to an anodic behavior of the tube end in
comparison to the non deformed region of the tube. In addition, it was aso noted a significant potentia
difference between the deformed region of the tube and the weld materia (308L), which could induce
gdvanic corrosion processes and SSC.

Resumo

O presente trabaho tem como principa objetivo a avdiagéo dos danos ocorridos em um trocador de
caor casco-tubos responsdvel pelo resfriamento de uma corrente gasosa (composta principa mente de
CO e H, em presenca de H:S, CO2, NHs, HCN e H20), desde umatemperatura de 130 até 80°C e
a uma pressio de 56 bar. Foi observada severa deterioracdo na regid fria do equipamento,
caracterizada por intensa perda de espessura da parede interna na extremidade dos tubos (ago 304L),
aém de um processo de fragmentagdo da solda (ago 308L) usada para selagem dos tubos encaixados
no espelho, também confeccionado em 304L. O processo de corrosdo pode ter sido causado por
mecanismo de SSC (corrosdo sob tensdo por sulfetos) devido a condensacéo de H.S na superficie da
solda, associada a tensdes residuais, variagdo de composicéo metaUrgica do material da solda e seu
comportamento catodico em relagd ao tubo na regido do espelho. O aspecto de fregmentagéo da
solda e sua coloragdo escura sdo indicios de processo de fragilizago por hidrogénio causado por
SSC. Parainvestigacdo do fendmeno corrosivo predominante foram realizadas andlises de microscopia
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