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A Study on the Size Evaluation of Disc
and

Band Type Flaw by Ultrasonic Tandem Testing
E. K Han H. S. Eom, J. J. Kim

ABSTRACT

Generally, butt welds with plate thickness 30~40mm are welded with groove
angle 45°, 60°, 70°, etc. In the detection of internal weld defects, oblique testing
with single probe has been mainly used. But, recently, in accordance with
enlargement of welded structure, thick plate with 100 — 200mm are frequently
required. Thus I-groove welding method was lately developed and often used.

In this case, most frequently generated defects are the lack of weld penetration
and incomplete fusion between base metal and welding material. If we would
detect by oblique testing with single probe, detecting flaw is occassionally
impossible or very underestimated.

In this study, the limit for applying tandem method was studied in dise and
band type flaws. The estimation of flaw size could be within 10% error
compared to real flaws.

NOMENCLATURE
C ! Sound velocity of transverse wave rotation angle
in steel D, : Echo height drop ratio caused dy
Cw : Sound velocity of longitudinal in eccentric distance 4X
wedge d . Depth location of flaw
D, : Echo height drop ratio caused by do . Depth location of flaw related to
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near field length

do, do: . Longitudinal and transverse half
widths of crystal

d,, d. : Apparent Longitudinal and transv-
erse half widths of crystal
F . Size contraction ratio of longitu-
dinal width
Hz—H. . Relative value of echo height in
band type flaw to that of ebge(=
20log10( Yo 8/ Yo =)
Hy—H. . Relative value of echo height in
disc type flaw to that of edge (=
ZOlog 10( Ye-o/ Yeow)
K : Wave number (k= 27/4)
£ o1 > Near field length
2 + ' Beampath distance from transmi-
ssion transducer to flaw
2 x . Beam path distance from flaw to
receiving transducer
Po : Mean transmitting sound pressure
P+ : Incident ultrasonic sound pressure
to flaw
P : Reflected ultrasonic sound pressure
from flaw
Pr . Sound pressure on the center of
receiving transducer
Px : Mean sound pressure on receiving
transducer
Pr_r . Receiving sonud pressure of flaw
Pr_s . Receiving sound pressure of edge
T . Thickness of test specimen
tg . Width of band type flaw
tp . Diameter of disc type flaw
tcr_s . Critical size of band type flaw
tcaep . Critical size of disc type flaw
4X : Eccentric distance
Ye . Shape reflection coefficient (y¢=

2w g A71FE B R 13
P/P4 )
Yce_s . Shape reflection coefficient of ba-
nd type flaw
Y o-p . Shape reflection coefficient of disc
type flaw
Y e—-w . Shape reflection coefficient of edge
Yo_r . Shape reflection coefficient of flaw
Ye_s - Shape reflection coefficient of edge
v. . Interface reflection coefficient
(¥1=P’ £:/Ply) coefficient
Yi-r . Interface reflection coefficient of
flaw
Y1-s . Interface reflection coefficient of
edge
A Wave length
. Rotation angle
@, @, . Parameters
o Correction coefficient
0 . Reflecting angle of probe,

. Incident angle to flaw(¢ =90— )
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