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The Residual Stresses Evaluation of Butt Welded Zone on the Joint Shape
in the Titanium Plate
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ABSTRACT

In this study, the welded residual stresses test was carried out with pure titanium and TIG welded material using
in chemical plants and airplane frames etc.. The relationship between process parameters and residual stresses is
complex since a number of factors are involved. Extensive studies have been carried out to determine the effects of
various process parameters on residual stress.

The result of micro-hardness about butt welded spacemen was measured of low hardness value in the melting
metal zone, but was measured of high hardness value in the distance base metal and heat affect zone. The residual
stress of welded zone on the Titanium plate by the sectioning method and finite element method was high measured
in the spacemen of high current and voltage. Also, compressive residual stress in the range of distance about 15~
20mm from the middle of the deposited metal area is very change. The resuit of impact test about butt welded
spacemen of pure titanium plate was measured of very difference in the welded bead, heat affect zone and base
metal, and be measured of high impact value in the heat affect zone. The measure result of welded residual stresses
about pure titanium is high measured then nominal steel plate. The V-Type butt welded spacemen, that of the
measurement result on the welded residual stress is high measure then X-Type butt welded spacemen
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Table 1 Chemical compositions of base metal
(wt.%)

N C H Fe 0 Ti

0.05 0.08 0.015 0.25 0.30 99.1

Table 2 Mechanical properties of base metal

Yield Tensile . . Young's
Elongation
Strength Strength %) Module
(kgf/mm2)| (kgf/mm2) ° (kgf/mm2)
35 53 25 11,850

Table 3 Chemical compositions of welded rod

(wt.%)
N C H Fe (6] Ti
0.012 0.03 0.005 0.1 0.1 BAL
Table 4 Welding conditions of butt welding
Current | Voltage Welding Number
Type speed |pass{Layer| of test
(A) (V) ) .
(cm/min) specimen
16 1
15 2
15 4 1
14 3
13 4
X 140
17 1
16 2
15 4 2
15 3
14 4
20 1
19 15 2 3 3
14 18 3
v 0
22 1
21 15 2 3 4
20 3

Table 5 Mechanical properties of welded specimen

Speci Yield Tensile .
Elongation
Type | men Strength Strength %)
No. | (kgf/mm?2) {kgf/mm?2) °
1 38.45 57.5775 24.42
X
2 39.67 59.4551 24.13
3 35.48 56.8521 23.56
\Y%
4 37.78 57.3724 23.35

Fig. 1 Welded pass number
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Table 6 Modeling size for FEM analysis

Model design Size (mm)

Length of plate 300

Width of plate 200

. X 12

Bead width v 10
Thickness of plate 12
Root gap size 1
Root face size 1

Size of modeling 150

Bevel angle 60°

Fig. 2 Modeling for FEM analysis
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Fig. 3 Distribution of micro-vickers hardness measured
from weld bead
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Fig. 5 Comparison the sectioning and finite element
method of the welded residual stress for X-Type
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