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Evaluation of Sensitization of Ni Base Alloys using Electromagnetic Nondestructive Evaluation

Method
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It is well known that alloy 600, one of Ni base alloys, is paramagnetic after solution heat treatment, but as
sensitization increases, its magnetic properties change. In this study, feasibility of nondestructive evaluation
of sensitization of alloy 600 is discussed focusing on its magnetic properties. To investigate the relationship
between magnetic properties and sensitization, alloy 600 were heated in different temperatures and duration.
Then, the relationship between magnetic properties and sensitization is discussed based on hysteresis curves
and microstructure observed by TEM and numerical analysis. Finally, nonlinear eddy current method is
applied and the feasibility of nondestructive evaluation of sensitization is discussed.
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Table 1 Chemical composition of alloy 600.

Ni | Ct | Fe |[Mn| C |Cul| Si| S
bal. | 157 | 9.1 | 02 | 0.03 | 0.1 | 0.2 | 0.01

Table 2 Conditions of heat treatments for sensitization.

Temp. [°C] Duration [h]
650 1,2.5,5, 10,25, 50, 100, 150, 250
700 1,2.5,5, 10, 25, 50, 100
750 1,2.5,5,10, 25, 50, 100
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Fig.1 Observations by TEM (2)650°C-10h, (b)650°C

-100h.
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Fig.2 Distribution of Cr concentration (650°C-10h).
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Fig.3 Distribution of Cr concentration (650°C-100h).
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Fig.4 Results of Numerical analysis of distribution of

Cr concentrations (650°C).
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Fig.5 Observation of grain boundary by MFM (650°C
~100h),
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Fig.6 Experimental setup of B-H loop analyzer.
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Fig.7 Change of magnetization curves (650°C).
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Fig.8 Correlation between the amount of Cr depletion

and remanence Mr.
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Fig.9 Correlation between the width of Cr depletion and

coercitivity Hc.
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Fig.10 Setup of nonlinear eddy current method.
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