Analysis of Mechanical Behavior and Fracture Toughness Kic on EGW Welded
Joints for High Strength EH36-TMCP Ultra Thick Plate
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Abstract

This work intends to establish the reliability and fracture toughness Kic criterion of welded joints by EGW for high strength
EH36-TMCP ultra thick plate. For this, firstly thermo elasto-plastic analysis has been carried out on two pass X-groove butt joint
model to clarify the thermal and mechanical behaviour(residual stress, plastic strain, magnitude of stress and their distribution and
production mechanism). Moreover, to establish fracture criterion, analysis of fracture toughness Kic has been performed under the
notch machined and residual stress with the load condition on EGW welded joints. A quantitative fracture criterion for EGW
welded joints is suggested by using Kic

Keywords : EGW(Electro Gas Welding), high strength ultra thick plate, EH36-TMCP steel, welding residual
stress, fracture toughness Kjc, thermal elasto—plastic analysis, fracture analysis
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(a) Welded specimen and coordinate

(b) Cross section of EGW welded specimen

Fig. 1 Configuration of welded specimen

Table 1 The chemical composition in EH36-TMCP and
wire(wt%)

Material | C Si Mn S Ni | Cu| Ti
EH36 0.1 0.9

_TMCP 0.18 05| ~16 0.035(0.035| 0.4 10.35]0.02
Wire |0.05| 0.25 | 1.6 |0.009]0.007| 1.4 | - |0.05

Table 2 The mechanical property in EH36-TMCP and wire

Material Y.S(N/mm?) | T.S(N/mm? E.1(%)
EH36-TMCP 355 490~620 21
Wire 500 615 25

Table 3 Welding condition of specimen for EGW

Number of Current | Voltage Arc Speed Interpass
Pass (A) W) Time (cm/min) Tenmp
(Total/2Pass) () ()
Top(1Pass) 400 42 1589 4.5 116
Bottom(1Pass)| 430 44 1310 5.5 162

B57448, (Unit: mm)

Fig. 2 FE model for numerical analysis
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Fig. 4 Temperature fields in the xy plane in heating
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Fig. 5 Temperature history of crack tip
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Fig. 6 Residual stress distribution of EGW welded
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