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Status and Future of Nondestructive Evaluation
Teruo Kishi

Synopsis: Recent status and future considerable scope of nondestructive evaluation are summarized in this paper. It is the

most important subject to make sure of high reliable materials for engineered application. To understand con-

stituents of fail safe design of such materials, damage detection technique and damage evaluation with respect to

fracture mechanism are improved in recent status of nondestructive evaluation. While, in-situ monitoring of dam-

age or defects is performed by "New development of Acoustic Emission (AE) technique" and development of

"Smart structural system and its integrity".

Key words: nondestructive evaluation; fracture mechanics; nondestructive inspection; acoustic emission; health monitoring;

smart structural system.
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Fig. 1. Stress distribution at the crack tip.
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Fig. 2. Flowchart of nondestructive evaluation method. '
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Table1. A permissible critical crack size 2a in the case of 50% load-
ing of bending fracture strength.

ch (MN ¢ m_”) Opg (MPa) 2ac (mm)

AlL,O, 4.0 500 0.17
SisN, 4.8 1000 0.06
Zr0,-Y,0,4 6.0 600 0.27
SiC 3.0 600 0.06
Titanium alloy 50 1200 4.6
Aluminum alloy 35 500 13.0°
Maraging Steel 90 2000 5.4
Cast iron 20 500 4.2
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Fig. 3. Capability of advanced nondestructive inspection method for detection of microdefects with different thickness and shape in various mate—
rials, for example, in the case of thickness with 10mm and a spherical inclusion with 50 g m.
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Fig. 4 (b). A logarithmic plot of S—parameter and crack length.
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Fig. 5. Measurement of thermal embrittlement of the duplex phase
stainless steel (Ferrite content: 25.8%) by SQUID method.
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log (C,) =log (938000) —3.518log (FN) +-0.0803log (BHN)
—1.891log(He) +22.56l0g(R)

Cy ; Charpy Absorption Energy
(at Room Temperature) (J)
FN ; Ferrite Content (%)
BHN ; Barkhausen Noise Signal Ratio
H. ; Coercive Force Ratio

R , Electric Resistance Ratio

Fig. 6. Estimation of thermal embrittlement of the duplex stainless
steel by Barkhausen noise method.
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Fig. 7. Measurement of irradiation embrittlement on low alloy steel
by Eddy Current method.
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Fig. 8. Measurement of irradiation embrittlement in low alloy steel
by electric resistance method.
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Fig. 9. Principal of scanning mechanical acoustic microscope.
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Fig. 11. Principal of laser scanning acoustic microscope.
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Fig. 12. A schematic model of microcrack.
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Fig. 19. Research concept of "R & D of Smart materials and Structures".
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Fig. 20. Research and development organization for "R & D of Smart materials and Structures".
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