2D esx| K 28 92 pp. 1070-1077

September 2011 / 1070

Journal of the Korean Society for Precision Engineering Vol. 28, No. 9, pp. 1070-1077

2% oluyg
o7

128t EEs

g3%9 28l

=0 B

A Study on the Defect length Measurement of Titanium Weld Zone Considering

Acoustical Anisotropy

2 B\ st eE HIERH A

s 'S ol 2 olf’
Hee-Dong Park"®, In-Sik Yun® and Won Yi'

sMOs 7|4 B3 (Department of Mechanical Engineering, Soongsil Univ.)
2 (Department of Mechatronics, Kyonggt National University of Science and Technology)

b4 Corresponding author: pcgun21@hanmail.net, Tel: 032-472-9001

Manuscript received: 2011.2.23 / Revised: 2011.6.2 / Accepted: 2011.6.8

This study intends to assess the defect in the weld zone of titanium grade 2 plate in terms of
acoustical anisotropy based on the angle beam method. Depending on the rolling direction, the
rafio of wave velocity was found to be 1.08 and the difference in the angle of refraction was more
than seven degrees, confirming the presence of acoustical anisotropy. Thus for measuring the
length of defect in the weld zone of the titanium plate (thickness of 10mm), the distance
amplitude characteristics curves of titanium, TDACC-R and TDACC-T were constructed for the
measurements in consideration of the acoustical anisotropy on CRT of the ultrasonic testing
equipment. As a resulf, when the distance amplitude characteristics curve corresponds to the
rofling direction, the length of defect was close to the actual measurement within 1mm and when
different, the difference was found to be over 4mm. it was affirmed that the acoustical anisotropy
should be taken into consideration when measuring the length of defects in the weld zone of the
titanium plate with the presence of acoustical anisotropy.
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Fig. 1 Schematic of angle beam method
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Table 1 Mechanical properties
Minimum .
values Typical values
Tensile strength
ensile strengt 345 485
(MPa)
Yield strength
275 350~450
(MPa)
Elongation in o
50 mm,AS (%) 20 28%
Reduction area(%) 30 55
Hardness(HV) - 160~200
Ch -notch
a_trpy v-notc i 4082
impact(J)

Table 2 Chemical compositions(wt.%)

H (6] N Fe Ti
0.013 0.20 0.05 0.25 Re
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Fig. 2 Ultrasonic signal of Rolling direction (carbon
steel)
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Fig. 3 Ultrasonic signal of Transverse direction (carbon
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Fig. 4 Ultrasonic signal of rolling direction (titanium)
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Fig. 5 Ultrasonic signal of transverse direction (titanium)
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Table 3 Ultrasonic testing results
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