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ABSTRACT

Development of the for welded structures brittle
crack propagation analysis model using finite
element method

Jang, Mun Seok
Advisor : Prof. Park, Jeong Ung, Ph.D.
Department of Civil Engineering

Graduate School of Chosun University

More interest has been lately paid to the damage and fracture of steel
structures. As industry develops and economy grows, increasing traffic volume
and frequency are more attributed to the fracture of a steel bridge and
furthermore the use of thick materials become problematic with other structures
as high-strength steel is used and its technology develops. That is, increasing
thickness of materials used for a steel structure poses change and problem to
welding method. Increasing thickness increases welding time and cost. To
compensate this shortcoming, high-heat input welding is preferred. High-heat input
welding has different distribution of residual stress from existing welding methods
because of high temperature at welding spot and its adjacent area. And it has
been reported that residual stress and deformation caused by welding decrease the
usability and strength of a structure, eventually leading to fatigue failure. Even a
study reported Brittle crack propagation by welding. For these reasons, it is
necessary to conduct a study on the safety improvement of a steel structure

against ist fracture.

To develop the model of Brittle crack propagation analysis, the present study
established analytical factors that affect crack propagation through parametric
analysis. With the established factors, this study compared the two results of
crack propagation analysis and experiment by changing thickness of basic
material. With the findings, this study also examine the impact of residual stress

on Brittle crack propagation by welding method.
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2.3.3 Robertson Test
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2.3.4 Drop Weight Tear Test
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2 flo

Mass Density | Young’s Modulus Yield stress
Steel , Poisson’s ratio
(kg/mm”) (GPa) (MPa)
EH40 7.85E-09 219 432 0.3
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3#3.6 EH407% 4 K, W3t & dgd4do]
No #1_Temperature #2_Temperature #3_Temperature
A ddol (305mm) (270mm) (270mm)
94mm
K,;(100%) - -
(30.8%)
87mm 171mm
K,;(60%) -
(28.5%) (63.3%)
261mm 237mm 172mm
K,;-(50%)
(85.5%) (87.7%) (63.7%)
274mm 274mm 240mm
K,;(40%)
(89%6) (101%) (89%)
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No. #1_Temperture | #2_Temperture | #3_Temperture | #4_Temperture
A d ol (325mm) (260mm) (220mm) (270mm)
31mm 66mm 31mm 57mm
K,;-(100%)
(9.5%) (25.3%) (14%) (21.1%)
135mm 100mm 100mm 136mm
K;(70%)
(41.5%) (38.4%) (45.4%) (50.3%)
202mm 133mm 167mm 204mm
K,;-(60%)
(62.1%) (51.1%) (75.9%) (75.5%)
239.7mm 169mm 206mm 243mm
K,;-(50%)
(73.7%) (65%) (93.6%) (90%%)
309mm 243mm 242mm 262mm
K;-(40%)
(95%) (93.4%) (110%) (97%)
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Td e AdiME A 2= TS setelof gt aiA e AlEA
= 27 fel AAl 29 AdE F2o] AHE Y 3.9+ POSCOONA tig 1 24
715 AR&Sto] ESSO 433 EH404 4] 7 50mm<l =A e HAAdd st 5 AA] o
e A3 Adyelrt, 2Ee AHEAFES 0mm Vo R oo r Wagd

o},

#39 EH407%e] F7 50mm w4 A4 POSCO)

Thermal couple position(mm) | #1_Temp.(TC) #2_Temp.(C) #3_Temp.(C)

30 -99.9 -101.8 -106.4

130 -69.8 -69.1 -71.5

180 -53.3 -52.2 -52.5

230 -374 -38.6 -38.1

280 -23.7 -23.8 -25

330 -99 -10.4 -10.8

380 4.2 4.3 5

430 21.3 16.4 234

480 38.2 29.6 43.8

530 56.2 45.3 65.3

580 83.6 90.1 103.5

Applied Stress(MPa) 245 269 294
Crack Arrest Position(mm) 220 240 270
Crack Arrest Temp.(C) -47 -354 -27
K,,(N/mm"™) 6447 7955 9409

79 323 POSCOAA o8 913 471§ Agste] ESSO 4 o
2 £ F st Aol FAMGY NS ww Wyl #Adelrt ¥
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