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Abstract: High temperature and high flow rate naphthenic acid corrosion(NAC) simulation device was
applied to investigate NAC behavior of 20G low carbon steel at various temperatures and flushing an-
gle. The results show that temperature and flushing angle could significantly influence the corrosion
rate of 20G steel in naphthenic acid. The influence of flushing angle is related with experiment tem-
perature and flow rate, at 280-320°C the corrosion rate reaches the peak value, the corrosion rate de-
creases with temperature when the temperature exceeds 320°C. The corrosion morphology analysis of
20G steel indicates that the perlites in 20G dissolute preferentially. The ferrite corrodes from the grain
boundary to intracrystalline only after the perlite dissolutes.
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Table 1  Chemical composition of test specimens(mass fraction/ %)
Alloy C Si Mn P S Cr Cu Mo Ni Fe
20G 0.18 0.20 0.36 <0.03 <0. 030 — <0. 020 — <0. 025 Bal
1.2 400°C s
220°C 240 ~360°C, 240,280, 320,
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Fig. 7 NAC morphology of 20G steel at 280°C
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Fig. 8 NAC morphology of 20G steel at 320°C  (a)low turbulence; (b) high turbulence
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Fig. 9 NAC morphology of 20G steel at 360°C  (a)low turbulence; (b) high turbulence
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