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Metal

Oxide Layer

Two different 
treatments

Austenitizing

Mechanical deformation

Change in 
microstructure

Passivity

Mechanical
Properties

How do this treatments influence the passivity?
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Methods
Linear Sweep Voltammetry

Corrosion current
Corrosion potential
Pitting potential

Impedance Spectroscopy

Equivalent electrical circuit
parameters

Mott-Schottky Analysis

Defect density inside
the passive layer
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Heat Treatment 
Austenitizing

Chrome
Carbon

Dissolution of chrome
carbides
• Release of chrome and carbon
• Higher temperature -> higher dissolution

Martensite formation

Increasing grain size

Increasing hardness

• Higher temperature -> larger grains
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Hardness

Carbide dissolution

All carbides dissolved

Increasing grain size
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50 µm

Increasing pitting corrosion
Decreasing general corrosion

Carbide dissolution

All carbides dissolved
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Influence of grain size

Defect density

Pitting potential

1000 °C 1050 °C 1100 °C

1150 °C 1200 °C1000 °C 1050 °C 1100 °C

1150 °C 1200 °C

50 µmgrain size

5 3 1
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Mechanical deformation

Myo Zing Aunk; Osaka University
https://image.slidesharecdn.com/phasetransformationmyozinaun
g-161214100544/95/

21 % martensite

35 %

47 %
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Metal Inner
Layer

Outer
Layer

Electrolyte

Ri Ro

Rel

CPEoCPEi
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Martensite
content

Ro
/kΩmm²

Ri
/kΩmm²

21% 6 6090

35% 4 4880

47% 2 3720

Martensite
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p-doped

n-doped
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Microstructure changes

Mechanical
deformation

Austenitizing

50 µm

Increasing
martensite 

content

Increasing
corrosion

susceptibility

Two contradictory areas
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https://www.uni-bremen.de/en/vdw/

Thank you for your attention

Chemical Process Engineering
Group
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