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A Fracture Behavior of Connections of Structural Steel
Members under Low Temperature
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ABSTRACT

Welding structures will be occurred sudden crack or failure by reduced fracture toughness in
case of low temperature. To protect these unstable fracture is very important. Because fracture of
welding part come from welding faults or residual stress, critical stress intensity factors are
acquired at temperatures between 22T and -70C from base metal, welding metal and HA.Z.

It was studied effectiveness of annealing and affection of residual stress under low tem-
peratures. In case of fracture toughness test, it showed that fracture toughness value decreased,
according to the decrease of temperature. Expecially In case that compressive residual stress was
existed, K¢ increased.
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Fig. 1 The procedure of welding by restraining jigs
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Fig. 2 Compact tension specimen (mm)

Table 1 Chemical composition of the base metal (%)

Material C Si Mn P S
SWS 50 14 0.35 0.13 0.015 0.007

Table 2 Mechanical properties of the base metal

. | Reduction | Impact

Material oy ou | Elongation £ Ar Val
T (MPa) | (MPa) | (90 | O TR | YEMC
(%) (ft-1b)
SWS 50 384.1 | 527.2 18% 51% 117.2

Table 3 Chemical composition of the welding wire (%)

C Mn Si P S
0.06 0.86 0.58 0.02 0.01
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Table 4 Mechanical properties of the welding wire

Tensile Yielding . Impact
. Elongation
strength point %) Value
(MPa) (MPa) ° (ft-1b)
369 512 32 142

Table 5 Welding condition

Diameter Current | Voltage | Root Speed

mm TS ) V) | tmm) | tcm/Min)
480-550
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Fig. 3 Charpy impact values of welding joints at differ-
ent temperatures
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Fig. 4 Yield strength of welding joints at different tem-

peratures
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Fig.5 U.T.S of welding joints at different temperatures
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Fig. 6 Elongations of welding joints at different tem-

peratures
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Fig. 7 Critical stress intensity factors of base metal with
negative residual stress at different temperature
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Fig. 8 Critical stress intensity factors and CVN of base
metal at different temperature
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Photo 2 Fracture surfaces of base metal impact speci—
mens at 22T

Photo 3 Fracture surfaces of HA.Z impact specimens
at 2T
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Photo 4 Fracture surfaces of weldment impact speci—

mens at 22°C
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Photo 5 Fracture surfaces of base metal tensile speci-
mens at —70C
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Photo 7 Fracture surfaces of weldment tensile speci-
mens at -70C
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