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The Study of Micro Crack Detection in Dissimilar Metal Weld Using a
Varnable Ultrasound Infrared Thermography
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Abstract As a nondestructive inspection technology currently in use, infrared thermography has gradually expanded
its application range to industry. The method detects only defect areas by grafting ultrasound on a technique of
detecting infrared energy emitted from all objects with absolute temperature of 0 K and converting this energy into
thermography for inspection. Ultrasound infrared thermography has merits including the ability to inspect a wide
area in a short time without contacting the target object. This study investigated the applicability of the technique
for defect detection using variable ultrasound excitation inspection methods on samples of Terfenol-D, a
magnetostrictive material with a tunable natural resonant frequency.
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" Table 1 Welding condition of DMW specimen

L
™
o
el EE
tlo
>
>
oo
o
Q
o
lo
L
B
i
Lo
ot
o

A=)
)
I
E)
i
o

Zi

o

i)
v
ook
o

Material | Material Speed Current | Voltage
A B (mm/s) (A) V)

SA106 | STS 304 5 24.72 275

re

fi;

3
2o 9 o 2

o 1o rfr Soox m¥

to rlr o
o,
g
iy
o
B>

2.1, O|=2XA|EH A&

re
-4
2
>
e
B
f
>
o
[N
1
i o
=S
g
o
ol

©
> o e

LAt 19 By N g 3@ O orfr 2 o o

AL Ader) Brhsegdn
1235 Fig. 1 A method for manufacturing a dissimilar
welding specimen
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Fig. 2 The specimen of micro crack
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Table 2 The basic descriptions of DMW specimen
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Fig. 3 Configurations of ultrasound excited thermo-
graphy system
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(c) defects of the opposite side

(d) surface defects

Fig. 4 The defect detection of deep depth micro
defect specimen by the liquid penetrant

(a) opposite side of the defect

(b) defects of the side

(c) defects of the opposite side

(d) surface defects

Fig. 5 The defect detection of shallow depth micro
defect specimen by the liquid penetrant
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