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Microstructure and Corrosion Resistance of RE-N-C-V-Nb Compound

Deposition on H13 Steel

XU Yong-li', PANG Zu-gao®, TANG Xia—xiang®
(1. Department of Mechanical and Electrical Engineering, Guangxi College of Water Resources and Electric
Power, Nanning 530023; 2. College of Material Science and Engineering, Guangxi University, Nanning
530004)

Abstract: Two types of H13 steel samples were treated by RE-N-C -V - Nb compound deposition and
quenching &. tempering, respectively. The microstructures were observed by scanning electron microscopy
(SEM) and X-ray diffraction (XRD). Moreover, potentiodynamic polarization and electrochemical impedance
spectroscopy (EIS) were used to study the corrosion resistance of the two samples. The results reveal that the
coating layer of the compounded samples is composed of tiny, uniform, pyknotic and diffused V-Nb carbonitride.
Its corrosion potential and polarization resistance in the 3. 0% NaCl solution are —0. 946 V and 1 574 Q/cm®, respec-
tively, which are higher than that of the quenched & tempered sample. While its corrosion current density and
corrosion rate are 1. 017 mA/cm® and 0. 119 68 mm/a respectively, which are lower than that of the quenched
and tempered sample. The corrosion type of the compounded sample is pitting and uniform corrosion, while
the quenched &. tempered sample shows pitting and intercrystalline corrosion. All these indicate that the RE—

N-C-V~-Nb compound deposition processing can obviously improve the corrosion resistance of H13 steel.

Key words: H13 steel; RE-N-C-V-Nb; compound deposition; microstructure; corrosion resistance
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Table 1 Chemical composition of H13 steel(w/ %)

Element C Si Mn Cr

Mo \Y% p S Fe

Content 0.33 4,98

1. 15 1. 09 0.02 0.001 Bal.

R2RE-N-C-V-Nb ETEBRA (REHEK/%)
Table 2 Composition of RE-N-C-V-Nb compound deposition(w/ %)

Steps RE \Y% Nb CNO- K, CO; NaF Na,B,O; (J-D
Pre-carbonitriding 1.0 1.5 2.0 34.0 Bal.
Quenched &. Tempered 5.0 6.0 6.0 10.0 9.0 Bal.
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Fig. 1 Microstructure morphologies of compound deposition sample
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Fig. 2 X~-ray diffraction patterns of compounded deposition sample
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Table 3 Corrosion current density and annual corrosion
rate of compound deposition sample and quenched &. tem-

pered sample

Corrosion current Annual corrosion rate/

Samples )
density/(mA « cm™) (mm =+ al)

Compounded

1.017 0.119 68
deposition
Quenched &-

3. 765 0.442 84
Tempered
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Fig. 4 EIS plot of compounded sample and quenched &. tempered sample
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Table 4 Fitting parameters of the elements in equivalent circuit

Samples R./(Q s cm™) CPE-T/(107°F) CPE-P/F R,/(Q ¢+ cm™)
Compounded deposition 29. 37 0.277 0.748 29 1574
Quenched & Tempered 20. 00 3.042 0.801 94 1262
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(a) Compounded deposition (b) Quenched & Tempered
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Fig. 6 Corrosion surface morphologies of compound deposition sample and quenched &. tempered sample
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