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Charactenstics of Welds of Pure Titanium Plate Using
Ultrasonic Attenuation
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Abstract This paper studies on mechanical properties, fractures, and ultrasonic characteristics of Pure Titanium
welds using ultrasonic attenuation. Ti specimen was made by using AR purge gas. When the titanium weld
specimen is fractured, Tensile tests were conducted in order to observe the ultrasonic signal changes. A scanning
electron microscope(SEM) was used to observe changes in failure surface and an ultrasonic normal probe with the
central frequency of 4 MHz was used to obtain ultrasonic signals. As a result, the value of the mechanical
properties in the weld zone was lower than that in the base zone and heat affected zone(HAZ) from Ti. Also the
grain size in the weld zone was bigger than that in the weld zone and HAZ from Ti. Ultrasonic signals using a
RMS method presents correlation between envelope area and the tensile strength. Consequently, the ultrasonic
method could be potential tool for integrity evaluation of the Ti weld zone.
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Fig. 1 A design of Ti tensile test specimen

Fig. 2 A universal testing machine and ultrasonic
test instruments

Table 1 Chemical composition of pure titanium

(wt,%)
specimen H O N Fe Ti
Ti 0.013 | 0.20 0.05 0.25 Re

Table 2 Welding condition of pure titanium

Purge Gas
speci | Pulse | Pulse | Base | Avg. | Avg. purity

men | freq | Current |Current|Current|Voltage

H,0 | 0,

S-Ar | 28Hz | 59.1A | 27.8A | 36.2A | 9.2V |10ppb|10ppb

Ak 259 B4 AFTFx] AABAE &
A7) Hatd SR8 A AN (SMA90A) &
QS Agete] 5U3 2o AFAS A4S
F=g

A Aol AHEE Fo V7R e A RAl
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Table 3 Tensile test result

_ Ti(MPa) SMA490A(MPa)
Test piece
Base Weld Base Weld
Tensile 550 475 559 548
stress
Yield 430 383 368 352
Stress

Fig. 4 Tensile test results of Ti

Fig. 5 Tensile test results of SM490A
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Fig. 8 Ultrasonic signal of titanium base zone
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Fig. 9 Ultrasonic signal of titanium weld zone

Fig. 6 SEM micrograph of the fracture zone in Ti
base zone ( X100) 10
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Fig. 7 SEM micrograph of the fracture zone in Ti ’
weld metal ( X100) SMA490A

Fig. 10 RMS of the ultrasonic signals from Ti
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