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Ultrasonic peening technical of titanium-alloy welded joint with
plasma arc welding

GUO Xiao-hui, LIU Jun, HE Gang, XU Xi-jun, JIA Xiao-fei

(Luoyang Ship Material Research Institute, Luoyang 471039, China)

Abstract: Aiming at the medium plate welding of the big specification vessel, the plasma arc welding technics of TA2

plate with 12 mm thickness were studied and the welding parameter effect of the joint shaping regularity was analyzed.

The appropriate welding technical specifications were confirmed, the welded plate was treated by ultrasonic peening, the

change of the welding residual stress was compared. The results show that the medium plate with plasma arc welding,

after the welding joint was treated by ultrasonic peening, the welding residual stress can be improved.
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Table 1 Chemical element of TA2 plates (mass fraction, %) 25~35V
Ti Fe C N H o
Bal. 0.165 0.038 0.022 0.001 0.160 123
2 TA2
Table 2 Mechanical properties of TA2 plates
No ow/MPa G MPa  Al% Z/%
1 575 515 28 52.5
2 570 510 26 52.5
1.1.3
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Fig.l1 Type of welding groove JB/T 4730—2005
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Table 3 Welding parameter
i i i Argon flow/(L-min”")
Welding Arc voltage/V Welding .s;ie;ed/ Protective &
current/A (cm'min ) atmosphere(Ar)  Gyp gas Plasma gas Drugged cover Backing gas
200-280 25-35 10-25 99.99% 8-20 5-10 15-30 15-30
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Table 4 Mechanical properties of welding joint
Welding joint  Test sample type Test sample thickness/mm Test sample width/mm on/MPa  Position about break
LS-1 Square butt joint 12 25 520 weld
LS-2 Square butt joint 12 25 590 Bond line
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Fig.2 Schematic diagram map of measure point of plate
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Table 5 Ultrasonic treatment process parameters HHP-22
3
/ /
/Hm W A Oy —55.6 MPa
HY4030 30 600 1.8
3
/ / /
/kHz - mm A
(mm-'min )
16 67-200 3.0 1.2-1.6
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Table 6 Test results of test piece of welding residual stress
(ue) /MPa
/mm &1 & &3 (4] () Oy oy 0/(0)
1 -21.0 —632.0 —416.0 —326.0 281.3 196.3 278.1 199.5 11.2
2 -14.0 —855.0 —556.0 —380.0 370.9 2448 368.8 246.8 7.3
3 =7.0 —868.0 -607.0 —432.0 381.1 266.9 380.0 268.0 5.6
HHP-21 4 0.0 —709.0 =516.0 —325.0 307.1 208.4 307.1 208.4 0.1
5 7.0 —864.0 —687.0 =502.0 387.0 294.0 387.0 294.0 -0.6
6 14.0 —805.0 —582.0 —459.0 361.3 268.8 359.5 270.6 8.1
7 21.0 -616.0 =501.0 —452.0 288.9 243.5 287.3 245.1 11.0
1 -21.0 —394.0 —148.0 —80.0 164.5 71.8 158.5 77.8 14.8
2 -14.0 —103.0 -30.0 75.0 30.2 -16.3 29.8 -15.9 =5.1
3 =7.0 =70.0 31.0 159.0 7.4 =51.8 7.2 =51.6 -3.4
HHP-22 4 0.0 71.0 205.0 238.0 =51.9 -102.1 =55.6 -98.5 15.6
5 7.0 34.0 198.0 189.0 —25.7 —85.4 —35.7 =75.5 24.1
6 14.0 —211.0 =7.0 17.0 85.7 11.0 77.6 19.1 19.1
7 21.0 —323.0 —84.0 21.0 122.7 27.8 119.5 31.1 10.6
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Fig3 Comparisons of welding residual stress of test piece of welded joints with ultrasonic treatment joints
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