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ABSTRACT The Trans—Varestraint test was modeled with finite element method (FEM) and the
local strains in the trail of weld molten pool were obtained with different bending strains. The results
show that there is a strain concentration in the train of weld molten pool during Trans—Varestraint
testing and the calculated local strains thus modify the tested average strains, that is the material
resistance to weld solidification cracks. Moreover, the calculated local strains agree well with the mea-
sured local strains got with the combination of high speed CCD camera and the Trans—Varestraint test.
Furthermore, the driving force to the solidification crack of the stainless steel SUS310 was calculateds
and compared with the modified resistance so that the weld solidification crack was predicted, which-
agrees well with the experimental results. The results indicate that the weld solidification crack can
be predicted with combination of Trans—Varestraint test and FEM.
KEY WORDS material resistance of weld solidification erack, Trans—Varestraint test local strain,
finite element method (FEM)
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Fig.1 Schematics of the Trans-Varestraint test (a) and

the workpiece of stainless steel used in testing (b)
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Fig.2 Finite element model of the Trans—Varestraint test
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Fig.3 Transverse strain distributions at 1.5% bending
strain before (a) and after (b) loading, and me-

chanical strain distribution (c)
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Fig.4 Transverse strain distribution under 1.5% cold

bending strain and no welding process
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Fig.5 Comparison of the local strains between the

Trans—Varestraint tests and measurements
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Fig.6 Finite element mesh used in calculation
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Table 1 Modifying the applied average strains of Trans—

Varestraint test

Temp., ‘C  Average strain, % Local strain, %
1375 0.15 1.2
1350 0.25 1.6
1322 0.5 2.4
1287 1.0 4.1
1273 2.5 7.6
1270 3.0 8.2
1268 4.0 10.1
1266 6.0 15.3
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Fig.7 The prediction of weld metal solidification crack-
ing
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