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The boundary element method utilizing the dual reciprocity method (DRM) is applied to defect

identification problems. In this approach, the source term is approximated with a linear combina-

tion of some sort of basis functions. The coefficients of this approximation are evaluated instead

of the direct values of the source term in the domain from the boundary measurement data without

discretizing the domain into internal cell. Identifications of surface defects or internal defects can

be interpreted as that of heat source distribution or thermal conductivity distribution correspond-

ingly. Effectiveness of the present approach is demonstrated through some numerical examples for

detections of surface defects and internal defects in three-dimensional and two-dimensional bodies.
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Fig.2 Results for heat source distribution in x| - and x»-directions.

TAVNG A M)y P EFEFHCT0 EH (BRESE R
&) sl L., £/, PAELESIE X, x, x3 HIIZELZE
2.0 x 1072 [m] [} T 784 MALIE L 72, JE 8T O 554 O[]
EIZHE LT, xp=0DmIZEW s o RS Ew L, F
bbby =00EDMHEMITOMIZ0 &4 DT & & L7
ML THwW, Fig512, 2OE &35 x3=015D
Wit (2 B4 2 WER SR BRI OB D 4546 & 1. KIGATd 2 S5
WA L CRBAEDEN G { o TwAH I ENGHD, 20
MK FET D ENEETE S,

I {202 2 SRIC R 2 B0 5 PR A B o 7] 5 151 18 D fi A7 &5
HRTRT. Fig6 (Rt &9 A HBHEO N IZHEET B R
Mzl 5 MED @I RE T RS, Gy A8R E
DWET— %1, Fig6 123 2IHMITTHON LT BHE
L7z, § b5 Rl L fHmMAN < £ 60 [WmK] & L,
Ko, x2) = (0.2,0.1) & 85 (xy, x0) = (0.2,0.3) % (0125
25x 1072 [m] ® 2 DOMBEO KK & #E L. A IcKL
TIEHMOBRE 2D 2RKT A V85 A R ) w2 W (64
i) (SEAEIL, REOPIERMOERE ZhFh 8 Bk



Xxa[m]

X1[m]

Xz [m]

Fig.3 A rectangular solid having a rectangular defect.
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Fig.4  Actual model for identifying the defect.
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Fig.5 Results for equivalent heat source distribution in the cross

section x3 = 0.15 [m] for the defect of the rectangular solid model.
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Fig.6 A circular medium having two circular defects

Fig.7 Actual model for detecting the defect
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Fig.8 Results for the equivalent thermal conductivity distribution
of the circular model for the boundary measurement data corre-

sponding to heat flow from I'y to I'z
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Fig.9 Results for the equivalent thermal conductivity distribution
of the circular model for the boundary measurement data corre-

sponding to heat flow from I'; to T’y
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Fig.10 Results for the equivalent thermal conductivity distribution

of the circular model



