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Abstract

It was reported that the toughness for welded region was influenced by various factors such as
the gradient for prior austenite grain size, the variation of microhardness and the characteristic
microstructure depending on a distance from the fusion boundary.

Therefore, in order to evaluate the fracture strength of the weldment in which the
microstructures change continuously, it is important to assess the peculiar strength of each
microstructure in welded region.

It was known that the small punch(SP)test technique which was originally developed to study the
irradiation damage effect for the structures of nuclear power plant was also useful to investigate
the strength evaluation of nonhomogeneous materials.

In this paper, by means of a small punch test technique the possibility of evaluating strength of
parent and welded region in $SS41 and SM53B steels was investigated.

The obtained results are summerized as follows :

1) The small punch test which showed markedly the ductile-brittle transition behavior in this
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experiment may be applied to evaluation for the fracture strength of welded region.
2) It was shown that the ductile-brittle transition regime lied in Region lll(plastic membrane
stretching region) of the flow characteristics observed in SP test.

3) The SP test technique which shows a more precipitous energy change transition behavior than
the other test technique is able to estimate the more precise transition temperature.

4) Tt could be seen that in comparision with the structure of parent the structure of weld HAZ in
SS41 steel was improved while it in SM53B steel was deteriorated.
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Table 1 Chemical compositions, mechanical properties and welding condition

(a) chemical compositions

C Si Mn P S Cu Ni \% sol-Al
SS41 0.19 0. 06 0, 64 0. 012 0,014
SM 0.15 0,37 1.39 0.02 0.08 0.16 0.15 0,037 0.03
(b) mechanical properties
oy (MPa) on(MPa) (%)
5841 260 423 42.4
SM53B 370 530 26,7
(c) welding conditions(submerged arc welding)
heat input preheating current voltage welding speed wire dia.
(KJ/cm) (C) (A) (V) (cm/min.) (mm)
30 200 700 35 49 4,0

Fig.1 Macroetched photograph of multipass
weldment
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Fig.2 Extraction of small punch specimens for
SM53B and SS41 steels
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Fig.3 Schematic illustration for experimental
apparatus and specimen jig in SP test
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Fig.7 SP energy transition behavior and fractured appearances for SS41 parent structure
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