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Non-destructive Testing of Material Flaw with Active Thermography

Rl =2

=H %

—F &ih”

R $TC Eh oKz

Katsumi MIYAMA, Kanou YOSHIDA, Yoshihiro ICHINOHE, Yohei SAKURABA,
and Hiroyuki TANAKA

Abstract
Combination of heterogeneous materials is an essential technique for performance improvement in many

fields. For example, in case of a turbine blade, it is often protected with thermal barrier coating to enhance

heat resistance and high temperature corrosion resistance. But sometimes planer voids or delamination may

exist at the interface between the coating and the base material or in the coating itself. In order to detect these

flaws, thermography measurement is a promising method because it has less material restriction; the flaws
can be identified as difference of temperature distribution or transitional response. In this paper, we report that
the different size of voids, which were less than 0.1 mm, could be identified by active-thermography.
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Fig.1. Measurement equipment.
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Fig.2. Measurement samples.
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Table 1. Heat physical properties.

Material Density Specific Heat Thermal
(kg/m®) (kJ/kg * K) Conductivity

(Wim - K)

Nickel 8900 0.447 90.5

plating

Mild 7860 0.473 51.6

steel

Epoxy 1700 0.980 0.542

resin
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Fig.3. Surface temperature dependence on
flaw depth.
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Fig. 4. Measurement with flash lamp.
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Fig. 6. Temperature contour diagram around a pseudo-void immediate after heating
(heating: 0.5 s, cooling: 0.1 s).

HHhET, RBHEENLRMOEFICKT LT, 2K
MBAICKEYREREZTO C L&Az, AEEE
CHMEBEOBIEE Fig 4 ITRT. MBIFTIS v
ATV TERW, AEARBRE@EmIIR LT D
AELLGDHELIITVTERY ML Y—FJ S
TAFMEDASES T ERMUAEIC, BLL
45° OAHETE Y b LTz MEAEHIZ 1000d/ 75 v
a@NLRAMEE LT
NEERICERT S/ 1 ABNEENTLS & HIER
Shtzfz8, / A XABRED=HEI—/NIILAREHED
SHBESERANV-OYI A VT O TNEETWL, B
ERfmEraR L-EREFigbITRYT. RHHFE
TRINEBAEEABRKLYVEEN NS CFHRSINT:
R THD. FE 0.15m FTOEBEAIEFR KT

In the Ni
Plating

Interface
between

Ni plating
and steel

T ——

'y
Specimen :
thickness; ;
3mm 10mm
i plating = o
Mid steel Pseudo voids{Through Holes)

Fig. 5. Surface temperature distribution of flash lamp
heating with lock-in amp treatment.
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Fig. 9. Temperature dependence on flaw size
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