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Abstract

Welded joint generally has heterogeneity of strength, material, and fracture toughness and it is important to
‘inderstand the characteristics of material strength and fracture of welded joint considering heterogeneous -effect.
haracteristics of strength and fracture of an undermatched joint under dynamic loading was studied by round-bar
‘ension tests and thermal elastic-plastic analyses in this paper. The strength and fracture of the undermatched joints
should be evaluated based on the effects of the strain rate and the temperature including temperature rise during the
lynamic loading. The differences of fracture characteristics like such as ductile-to-brittle transition behavior are well
yrecisely explained from the stress-strain distribution obtained by numerical analysis.
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Fig. 1 Method for maunfacturing strength mismatch

S Jehie. joint by diffusion bonding
Table 1 Chemical compositions of HT50 and HT80 steels used
Chemical composition (mass %)

Material| C Si Mn P 3 Cu Ni Cr Mo \Y Ti Nb Al B Ceq Pem
HT50 | 0.17 1 0.31 | 1.48 [0.011]0.002 - - - - - - - 0.016 - 0.43 ] 0.25
HT80 | 0.10 | 0.26 | 0.85 {0.004{0.002| 0.23 | 1.16 | 0.49 | 0.47 |0.037(0.016{0.011|0.046{0.0012] 0.53 | 0.25

Ceq=C+Mn/6+(Cr+Mo+V)5+(Cu+Ni)/15 Pen=C+85i/30+Mn/20+Cu/20+Ni/60+Cr/20+Mo/15+V/10+5B

Table 2 Mechanical properties of materials used before and after heat treatment
Material Before heat treatment After heat treatment
Material Ovyo oT0 EL Ovyo [eX\o} YR UEL EL RA
(MPa) (MPa) (%) (MPa) (MPa) (%) (%) (%) (%)
HTH0 344 516 33.4 298 522 57.0 14.1 30.8 68.0
HT80 717 800 20.8 537 737 72.9 6.6 20.2 64.0

ovo: Lower vield stress, oo’ Tensile strength, YR : Yield -to-tensile ratio (6vo/610), UEL: Uniform elongation,
EL. : Elongation (G.L.=40mm, Dia=10mm), RA: Reduction in area,
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