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Abstract

The use of anti-corrosive oil (AC) is inevitable for production of industrial steels to prevent corrosion.
The AC is degreased before application of steels, which crucially effects on final products, such as
automobile, electricity etc. However, qualitative/quantitative evaluation of degreasing performance are
steal insufficient. In this study, degreasing performance of anti-corrosive oil on steel have been studied
through X-ray photon spectroscopy (XPS) and electrochemical impedance spectroscopy (EIS). Commercial
automotive steels (AMS) are coated with 4 different anti-corrosive oils (namely AC1-AC4). In XPS, intensity
of Cls peak remained after degreasing indirectly indicates incomplete degreasing. Thus, higher Cls peak
intensity means less effective degreasing by degreasing agent. peak intensity of Cls peak shows opposite
tendency of peak intensity of Ols. We found that EIS analysis is not applicable to mild steel (such as
AMS1) due to corrosion during measurement. However, alloy steel can be fully analyzed by EIS and XPS
depth profile.
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Concentration (wt. %)

Steel

C Si Mn P S N Cr
AMS1 0.002 0.001 0.071 0.0109 0.0044 19 0.0
AMS?2 0.13 0.40 2.4 € 0.01 < 0.002 <70 0.0
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Table. 2. Expected molecular structures of ACs.
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Fig. 1. FT-IR spectra of three commercially available
anti—rust oil.
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Fig. 2. The results of XPS spectrum at O1s and S2p region to investigate the interface
between oil-air. (a) AMS1 — AC1, (b) — AC2, (c) — AC3, and (d) — ACA4.
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Fig. 3. The results of XPS C1s and O1s spectrum for AMSs-ACs. (a) AMS1 — AC1, (b)
- AC2, (c) — AC3, and (d) - AC4
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Fig. 4. Nyquist plots of the fully-degreased samples 3-times measured (1% -
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Fig. 5. Nyquist plots of the AHSS1-ACX (1~4) with three consecutive measurements of EIS by different degreasing
time. (a) No degreased, (b) 20 s degreased, and (c) 2 min degreased.
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Table. 3. Summary of resistance value with fully-degreased samples
Resistance (2)
Steel 2 min degreasing
Fully degreased
AC1 AC2 AC3 AC4
AMS1 635 1550 2300 1600 915
AMS2 480 518 525 494 926
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