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Effects of the Microstructure and the Testing Conditions for the
Detectability of the Small Filaw in Ultrasonic Testing

J. O. Lee and Y. K. Kim

Abstract Effects of the microstructure and the testing conditions for the detectability of the small flaw in

ultrasonic testing have been studied. The detectability of the flaw was influenced not only by the grain size

but also by the microstructure of the test piece. This is considered to be caused by randomization of the

matrix which influences the elastic anisotropy of the grain. It was found that the detectability was improved

as the frequence became higher and the beam size became smaller. The experimental results indicate that

ultrasonic backscattering measurement is one of the promising methods to evaluate the detectability of the

flaw indirectly.
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Table 1. Chemical Composition of specimens(wt. %)

cC|S | S|P
045 | 0.23 | 0.06 | 0.02

Mn | Ni
149 | 0.13

Mo | Cu | Cr
0.06 | 0.28 | 0.19
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Table 2. Heat Treatment conditions of ASTM 1340H
steel

oS -

Specimen No. Heat treatment condition
I 850C for 1hr - 725€ for 30 min - F. C.
I 9507 for 1hr - 725C for 30 min - F. C.
1 1000 for 1hr - 725 for 30 min - F. C.
v 1250 for 1hr - 725C for 30 min - F. C.
v 12507 for 1hr - 725C for 30 min - A. C.
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Fig. 1. Schmatic diagram of the ultrasonic flaw dete-
cting and backscattering measurement system.
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Fig. 2. Original austenite grain size of ASTM 1340H
steel after annealing at a) 850C b) 950C c)

1000C and d) 1250°C.
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Fig. 3. Microstructure of ASTM 1340H steel (a) aus-
tenitized at 1250C followed by air cooling. The
matrix of specimen a is pearlite and that of

specimen b is mainly martensite.
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Fig. 4. C-scan results measured in 5 different speci-
mens using a 6 MHz-2.5"f. transducer.
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Table 3. Comparison of the signal amplitudes corres-

ponding to the different size of flaws measu-

red in 5 specimens using two different trans-

ducers
Flaw Size Reserved gain (dB)
T () Specimen 1) Specmen! | Specimentl | Specmen¥ |Specmen¥
2 685 675 675 675 685
1 05 05 55 95 &5
5 MHz 05 49 475 465 % '
251 03 2 385 - - 4
02 - — - -— —_
2 5 5 5% 82 57
1 51 495 4 5 5
0MH: | 05 0 k] % k') ¥
41 03 85 » % - 3
02 k<] 2 - - 2

Fig. 52 Table 3914 10 MHz—4"f. ©3xto] A3}
£ =A% Aot} Fig 525E Vil A H A SolF
AE B 5 Utk A¥E ve A% A ¥ v AFY
azzp 2o 28y gAse Agy) naaris ¢
4719 AEARgS & Aot S ¢ 7 U
AlE Vel A4S gxHe 2% 2 gadvle e
o fghe 2AY 77 T8 1109 sddte Al 19
ko Ao e 259 A golA via A
g5l 7Hg & 9T T AF9 Az ARE
239 3712 deiA Johew et  Agddge
2R Ariigde 238 AAHUNY 72 234

ColA & - YR

70

601

T

50

40

30t

20F

RELATIVE AMPLITUDE (dB

10

0 2 i — i
1 2
FLAW SIZE (mm)

Fig. 5. The reflected signal amplitude from FBH flaws
in the five specimens. The measurement was
carried out using a 10 MHz-4"f. transducer.
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Table 4. Comparison of the signal amplitudes corres-
ponding to the different size of flaws measu-

red in 5 specimens using two different trans-

ducers
S~ P Six Reserved gin (dB)
Transducer Specimen 1| Specimentl |Specimentll |Specimen!V [SpecimenV
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