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Effect of Steel Toughness on Brittle Crack Arrest Behavior of T-weld Joint

Structure Using Thick Plates
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Brittle crack arrest properties in ship construction have become more important as shipbuilding steel plates
become thicker and stronger. There have been indications that steel toughness can have the effect of
arresting brittle crack initiating in a welded joint; however T-weld joints of an actual large structure has not
been well investigated. In this report, the brittle crack length and steel toughness were found to affect brittle
crack arrest behavior. Furthermore, it was suggested that a horizontal plate with sufficiently large K, can
arrest brittle cracks even for the T-weld joint of an actual large-scale structure.
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Fig. 2 Dimension of specimens (Unit : mm)
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Table 1 Welding condition for specimen 1

Welding method
Welding consumables

Electro gas arc welding
DWS-1LG/ ¢ 1.6mm, CO,
Heat input : 35kJ/mm
CO, arc welding
DW-55E/ ¢ 1.2mm, CO,
Welding current : 190~236A
Welding voltage : 23~29V
Welding speed : 18~60cm/min

Electro gas arc
welding

Welding conditions
Welding method
Welding consumables

Full penetration
welding
Welding conditions

K2 BRI & HEHAIN (REBER I @R A % )

Table 2 Steels used for the specimen (Steel A was used for vertical

plate)
. ) Horizontal plate
Dimension (Upper deck)
Specimen of —
Specimen K, at —10°C (N/mm"?)
(Material)
Fig.2(a) 4,200(N/mm®?)
2—1 ®) (Steel B)
Fig.2 —
2—2 7,360(N/mm"”)
Fig.2(c) (Steel C)
Full penetration welding
Vertical i
plate |
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Horizontal plate
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Fig. 3 Cross section of T-weld joint of specimen 1
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Fig. 4 Schematic illustration of experiment for T-weld specimen
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Fig. 5 Test results (fracture surface)
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Fig. 6 Schematic illustration of strain gauge measurement along
crack path
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