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2 Results and discussion
2.1 X-ray radiographic inspection

The welded joint was inspected by X-ray radiographic
inspection, and the results show that the joint were all

welded successfully by conventional TIG welding and are-

ultrasonic TIG welding.

2.2 Microstructure of welded joint

Fig. | was the microstructure of welded joint with va-

rious parameters.

(a} Conventional TIG weldin

o
{

(bl f=30kHe, !'=35V

{e) f=80kHz, U/=T0V

Fig. | The microstructure of welded joint with various parameters 300 x

It could be seen that with the increment of ultrasonic
frequency and activated voltage, the width of welded joint
became narrow step by step. The microstructure was more
minute than that of conventional TIG welding and its con-
figuration was inclined 1o equiaxed crystal. When [ = 80
kHz, U/ =70 V, the equiaxed crystal microstructure was

dispersed in welded joint by and large.

2.3 The tensile str-ength of welded joint

Table 2 shows the results of tensile strength of joint
welded by conventional TIG welding and arc-ultrasonic
TIG welding. Tt also could be seen that with the increment
of ultrasonic frequency and activated voltage, the proper-
ties of welded joint were improved o some degree, which

were superior to that of conventional TIG welding.

Table 2 The properties of joint welded by conventional TIG welding and arc-ultrasonic TIG welding with various parameters

Tensile strengths MPa

Yield strength/MPa Elongation { % )

Conventional TIG welding 956.6
Are-ultrasonic (=30 kHz, L' =30 V) 966. 6
Arc-ultrasonic (=80 kHz L' =70 ¥ 985.7

921, 3.33
947, 1 3.50
969.3 1,67

2.4 Fractographs of welded joint

Fig. 2, Fig. 3 was the fractographs of joint welded by
conventional TIG welding and arc-ultrasonic TIG welding
(f=80kHz, U'=70 V) respectively.

It could be seen that in the joint welded by conven-

tional TIG welding, the macro-fracture undulated mare ob-
viously and unevenly. In the different microscopic area,
there existed dendrite depredation. It illuminated that the
coarse dendrite crystal was formed in the welded joint and

made the properties of welded joint reduced. However, in
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the joint welded by arc-ultrasonic TIG welding, the macro-
fracture undulated evenly. In its corresponding different
microscopic area, it was difficult to observe the dendrite
depredation. As a result, the properties of welded joint

were superior to that of conyventional TIG welding.

Due to the effect of ultrasonic, the oscillation and
stirring of the molten pool were aggravated, the crystal nu-
clei forming was promoted at the same time. As a resull,
the texture grew up was refrained effectively and the mi-

crostructure of welded joint was dispersed uniformly.

la) Macrostructure 35x

(b} Flatness area 300x

(¢) Undulation area 300x

Fig.2 Fractographs of joint welded by conventional TIG welding

{h) Flatness area 300k

{a) Macrostructure 33x

Fig.3 Fractographs of joint welded by arc-ultrasonic
TIG welding (f =80 kHz, {/!=70V)

3 Conclusions

(1) The microstructure of joint welded by conven-
tional TIG welding was coarse and uneven. The [racture
was inter-coarse dendrite erystal fracture.

(2) With the increment of arc-ultrasonic frequency

and activated voltage, the microstruclure became more mi-

nute and equiaxed crystal dispersed more uniformly. The
width of welded joint reduced and the tensile strength was
improved 1o some extent.

(3) At f=80 kHz, U/ =70 V| the microstructure of
joint welded by arc-ultrasonic TIG welding was minute e-
quiaxed crystal by and large, it is difficult to observe the
dendrite depredation.

(4) The TC4 was welded successfully by convention-

al TIG welding and arc-ultrasonic TIG welding.
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