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An Evaluation of Dynamic Crack Initiation Toughness
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Abstract

In the present study, the dynamic crack initiation toughness and total absorbed energy behavior
of Heat Affected Zone(HAZ) was experimentally evaluated for SS41 steel welding. The materials were
submerged arc—welded SS41 steel plate with thickness 19mm. The test temperature range was from
20T (room temperature) to —70C. The HAZ of welding were divided into three sub—zones for analy-
sis s H1, H2, H3, according to the distance from the fushion line.

From the experimental studies, the reference value of dynamic crack initiation toughness (Juw)
can be use to estimate dynamic fracture toughness characteristics of steel welding.
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Table 1. Chemical compositions and mechanical proper-

ties.

(a) Chemical compositions(wt %).
C Si Mn P S
0.15 0.25 0.63 0.018 0.019
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(b) Mechanical properties.

Yield Strength |Tensile StrengthYoung's Modulud  Elongation
(kg/mm?®) | (kg/mm? | (kg/mm?) (%)
28.84 40.76 2.1X10¢ 38.26
Table 2. Welding condition(Submerged arc welding)
Current | Voltage |Weld Speed | Dia. of Wire| Heat Input
(A) (V) | (m/min) | (mm) | (KJ/em)
600 33 35 40 34
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Fig. 2 Pre—crack positions and corresponding microstructures at the crack tip. (A) HAZ 1, (B) HAZ 2, (C) HAZ 3,

(D) Base Metal.
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