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Abstract

In the present study, two-dimensional plane deformation thermo elasto-plastic analysis has been carried

out, in order to investigate

the thermal and mechanical behaviour (residual stress, plastic strain, magnitude

of stress and their distribution and production mechanism) on multi-pass FCA butt weldment of high
strength EH36-TMCP ultra thick plate. Moreover, this study can be considered as a basis for analysing the
fracture toughness, KIC, and its effect on welding residual stress redistribution with notch on multi-pass
FCA butt weldment, in future. The results of welding residual stress obtained from thermo -elasto-plastic
analysis has been compared and verified with the results measured by XRD

Key Words : FCAW(Flux Cored Arc Welding), Ultra thick plate, EH36-TMCP steel, Thermal elasto-plastic
analysis, Notch machined, Welding residual stress, X-Ray diffraction method
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Table 1 Chemical composition in EH36-TMCP and
wire (wt%)

Material C Si Mn P S Ni Cu Ti
BH36 0.18 0.1 09 0.035]0.035] 0.4 | 0.350.02
-TMCP ~0.5|~1.6

Wire 0.04 | 0.38 | 1.1 |0.012|0.010| 1.5 | - -

Table 2 Mechanical properties of EH36-TMCP

and wire
Material Y.S(N/mm?) S(N/mm2) E.1(%)
EH36-TMCP 355 490~620 21
Wire(1.49) 560 620 29

Table 3 Welding condition of specimen for FCAW

Number of Pass Current | Voltage |Arc Time IIl:;erpass
(Total/37Pass) (A) (V) (S) ((?,(I:n)p
Top 240 - 17 B
(1~18Pass) ~300 | 29781 | g5 | 1147152
Bottom 275 176
(19~37Pass) ~g00 | 31732 | _ggg | 11T

REEH: - A5t 2848 19, 20104 21

78mm (T)

1200mm (L)
(a) Welded specimen and coordinate axis
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g Ay >

(b) Cross section of FCA weldment

Fig. 1 Configuration of welded specimen
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Fig. 5 Plastic strain distribution at weldment

(c) o,

Fig. 4 Residual stress distribution at weldment
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