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Abstract

-

An experimental study was carried out to identify the fatigue fracture behavior of weldzone in
generally rolled steel for marine structure.

The bending an shear loads were applied simultaneously on the specimens to simulate real load
condition for marine structure.

The effect of the stress intensity factor under mode [ with I loading condition on the initia-
tion and the propagation of a crack were investigated, with particular emphasis on modell.

When the Kir stress intensiy factor in mode I was applied under mode [ Ioad condition, the
growth behavior of a crack seems to be affected mainly by the anisotropic characteristic of mate-
rials. Especially, when the crack was located in and near the weld zone and parallel to the weld
line, the propagation behaviour was turned out to be quite different from that of the base metal.
Since the microscopic structure of the materials became quite different from that of the base metal
along the direction transverse to the weld line.

In general, the propagation velocity of the cracks in and near the weld zone was found to be
slower than the velocity in base metal.
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Table 1, Chemical composition of the steels (%)

Kind of Steel ‘ C ’ St } Mn I P ’ ’ Ceq* ‘ Pcm* I emark
40kg/mm2(392MPa) .
Class steel Plate 0.11 0. 27 0.58 0.010 0.019 0. 207 0.18 | Specimen

KS SS41 - — — <0.05 <0.05 — — -
KR RD <0.21 <0.35 >0.6 <0.040 | <0.040 | <0.31 <0. 252 —
* Ceq=C+Mn/6, Pcm=C+Si/30+Mn/20
Thble 2. Mechanical properties of the steels (20°C)
. . Tensile .
. Yield Point Elongation Impact
K t R k
ind of Steel (MPa) Séﬁgg)h (%) 195} emarks
40kg/mm2(392MPa) 283. 696 438. 203 41.7 | 104. 720 Specimen
Class steel Plate 288. 796 440. 708 44.9 ] 206. 360 (Transverse)
| ‘ (Longitudinal)
KS SS41 >245.166 | 402,073~ >17 | >47.072 —
‘ 509. 946 !
KR RD >235.360 | 402.072~| >22 | >47.072 —
[ 490. 333 i

* Instron(Model No. 1324)¢] 4] load cell 10tono & {sifH.
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Plate Thickness t(mm) 12
Pass 1
Electrode size(mm) 39. 68
Curtent(amp) DC (+) 500
Volts 30
Arc Speed(mm/min) 1016
Electrode Req’d (N/m) 1.75
Total Time (hr/m of weld) 0.32
Flux Req’d(N/m) 1.33~-1.75
Gap(mm) 1.59—2.38
Groove in backing bar width 17. 46
w(mm)
Depth d(mm) 2,38

Fig.1. Welding Condition (Submerged arc Full-
Automatic Welding)
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Fundamentals of structural mechanics

Seismic design & analysis methods and design criteria

Fatigne and fracture design and analysis methods

Flow-induced vibrations and fluid-structure interaction

Design and analysis methods of nuclear heat exchangers, condensors, and other plant components
Computer software for pressure vessel and pipping design

Expert systems and optimization in structural design

Developments of a knowledge-based finite element analysis system

Material properties of irradiated nuclear materials

Corrosion and corrosion fatigue behavior in power plants

11. Noadestructive evaluation (NDE) and pressure vessel code for quality enginecring
12. Reliability engineering ; probabilistic risk analysis (PRA) for nuclear power plants
13. Pressure vessel manufacturing technology and its implications to codes and standards
14. Design and analysis of storage and transportation casks of radioactive metarials

15. Computer integrated automated manufacturing

16. Curreat topics in nuclear reactor structures and safety
Deadlines

Four copies of a letter of intention are due by September 1, 1988 and must include : (1) paper

title, (2) 303-word abstract of the paper, (3) authors’ names, affiliaition and addresses, and (4)
desired session. Paper acceptance will be notified by November 1, 1988, with camera ready
manuscript due by January 15, 1989.
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Send letters and papers to : Dr. Byung-Koo Kim, Korea Advanced Energy Research Institute
P.0.Box 7, Daeduk-Danji, Chungnam, Korea 302
Phone : (42) 820-2128, Telex : KAERI K45553, FAX : 82-42-861-3779
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