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The Characteristic of Residual Stress and Fracture Toughness
on The Welded Joint of HT50 by Laser Welding
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ABSTRACT: Laser beam welding process is a relatively new process in comparison with arc welding process, but it is expected to apply
widely because of the many advantages, and research and developmenit of that process is being progressed actively for the practical use. the
application of this welding process has been restricted due to the high initial investment and the need of precise processing against the material,
but cost reduction and thick plate welding in high speed have become practial by recent technological development, and this welding process to
not only small parts in automobile, machinery and physicochmical field, but also a large structure and pipe line are being applied. In order to
utilize this welding process appropriately to a steel structure, the properties of welding residual stresses and fracture toughness in welded joints
are to be investigated for relibilty. On this study, after performing the finite element analysis, thermal and residual stress properties have been
examined to the general structural steel (HT50) by laser beam welding. Besides, the property of fracture toughness has been investigated by the
Charpy impact test and 3-points bending CTOD test carried out in the range of temperature between -60T and 20T. From the research results
it is revealed that the maximum residual stress appears in the center of plate thickness and the fracture toughness is influenced by strength
mis-rmatch.

1. M = M e, 8T d5H A5 disty FEE Fav} o
metr] £ AFolME SokgE A #HolAY SR
dolAy a4, o}z LAYl vstd At A, vlmay  HEA FAHHE T FHIFSYH R 29HYE SA4S
q2e £xYolxgh dej7tx] FHE A Qo] Tye £ LI, 3FFICTODAE 3 AZHZTHAAIP S 8t 84
ofol 48] oI NT ASSE T A7) s 7 ¥ WA S4E wFsksck
=1 Aok
o)Ay SHYL oA Y=g 7HA 7] HEo 8§
7 &3 Ze £4o] dojxm, SHULG g FAE}
A7) Q& olZ&HUANA EAZE Hude SHHF L A 2. TR[ollA S A g
g 57 Aok EF 71ASL At Had A SFE 7HA
I ek whd, Z7] Aulblzh mrtelw, Aae LS Adrr 21 ARBME X SEEA
F5< URE ) g 2 Hee FHE Bopol FHHo] £ AT ARSE SOkgF A 424 R 71AH 42
AAA T H2 7]e0] Rl 13}, u].ga‘g- 14 % 2 ZZ Table 1, Table 2 o] YehlAch
#ej %’SO] 7FsdtA =, Asal 714, 2 olstEhiolse]
Ao RE Bk ol ¥ FxE9 Lo 7.‘_13354" At % Table 1 Chemical composition
T2 it HolMW LHMUL FESA 8837 9

AAZ =3 QA FFBYA FT M4F 5
062-230-7883  c<715@ iInet 0.15 | 026 | 114 | 0011 | 0002 | 001 | 001 | 0.034

C Si Mn P S Cu Ni Cr

_93_



Table 2 Mechanical properties

Tensile test ‘CVN
0 y(MPa)| O 7(MPa) EL(%) Y.R.(%) Temp.(T) ave.(J)
390 530 22.8 73.6 0 340

Oy :Yield stress, (¢ :Tensile strength,

El. :Elongation(G.L.=32mm), Y.R.:Yield to tensile ratio
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Table 3 Welding condition of 12kw CO, LBW
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Fig. 1 Configuration of welded specimen.
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Fig. 2 Temperature variations with time
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(c) Bottom section
Fig. 3 Residual stress patterns transverse to the weld line.
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Fig. 4 Charpy transition curve of weld.
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Fig. 5 Temperature dependency of critical CTOD values
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