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Fundamental Study on Toughness Evaluation of Structures
Using a Simplified Crack Propagation Analysis Method.
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Width of root face (d) Omm [Full-penetration] 33mm [Partial penetration] 65mm [Fillet welding]
Table 1 Test conditions
Weld type Test plate Test Test Kea of ' .
Test between test 4 8
S i i i stress |t it test plate } 3 £ = -
ccccccc specimen | plates .and crack | Grade Thé:(:sss (N/mm? em'zfg e (N/mm*?) Cross section of . il < _>|
running plate Tee joint d 4
1 Ultra-lar t/3 partial EH40 -30 7,000
penetration 100 257 -35 6,000
2 Large t/3&t/4partla| EH47 ,34 7,000 B) 23 45678 0G) 23468 H1 23 450675001 2 3 48 ha- 8 6 -2 8.0 zZ 3 4850
Ultra—large penetration -28 8,000
Welding method CO, arc welding
Welding consumables YFL-C504R ¢ 1.2mm , Co,
—— N - - a Welding position Horizontal fillet welding
NE=\4 \\ = Welding condition 180-280A, 20-34V, 20-45cm/min
(=] =¥ Y} 2a
Weld layer and 9 layers 4 layers 2 layers
&i%i | j:b *E 1 U pass for each side 20-24 passes 7 passes 3 passes
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y Applied
displacement Nodes : 10460

50mm 0.01Tmm / step Elements: 5120

sl e

M Crack
front
v ) ®
- 200 mm >
< 220 mm .
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Applied
displacement Nodes : 10460
0.01Tmm / step Elements: 5120

N

Crack
Propagation
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0.0 0.015 0.030 0.045 0.060 0.075 0.090 0.105 0.120 0.135 0.150  Equivalent

(NN e [ (SR | plastic strain
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-900.0 -700.0 -500.0 -300.0 -100.0 100.0 300.0 500.0 700.0 900.0 1100.0 Stress x
(Mpa)
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Nodes : 835,804
Elements : 813,178
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30mm
Finestelement _
Tensile size: 1.0mm 7
A
0.0Tmm/step , Thickness : 60mm y
M i m

Incomplete penetration length
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