=8| TS A A7 A6Z, pp 65~71, 2003(ISSN 1225-0767)

PREFLEX BEAM A|2tAx|e] &4 F H8tx EA4o

HHERATY - FAIRI - b g
e B - 243
2N AsjdEel gigke
HF)EHA PF

A Study on the Analysis for Welding Residual Stress of
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ABSTRACT : Since the preflex beam is fabricated through welding, the pre-compressive stresses that should occur over the concrete pier are
diminished by the welding residual stresses. Therefore welding residual stresses must be relieved during the fabrication. Therefore, the analysis and
examination of the accurate welding residual stress distribution characteristics are necessary. In this study, accurate distribution of welding residual
stress of the preflex beam is analyzed by the finite element method, using 2 dimensional and 3 dimensional elements. Further, the thermo-mechanical
behavior of the preflex beam is also studied. After the finite element analysis, real distribution of welding residual stress is measured using the
sectioning method, and then is compared with the simulation results. The distribution of welding residual stress by finite analysis agreed well with
the experimental results.
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Table 1 Chemical compositions of base metal (SWS490A)

Chemical .
composition ¢ Mn Si P S
Base metal 0.18 1.60 0.35 0.035 | 0.035

Table 2 Chemical compositions of welding electrode
(5-777MXxH-14)

Trade| Dia Chemical composition (%)

name{(mm)| ¢ | g | Mn | P S | cu

H-14{ 400 { 011 | Tr. | 1.98 {0.017|0.012 | 0.045

Table 3 Mechanical properties

Tensile test
Consumables YP TS EL RA
(kgf/mm’)| (kgf/mm?)| (%) | (%)
S-777MX
x 482 53.7 332 | 722
H-14

AWS A5.17 Min. 493 Min. _

Spec. 40.8 ~66.8 20

Table 4 Welding Conditions

Joint Wire| Welding condition
preparation [ 5.

layefrllcqletails (mm)| Curr. AmP |y Cpm.

[ ]] 400

Test
plate

(Th)

SM490A

DC(+
oY 5700 | 35 | 45
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Fig. 2 Welding residual stresses of specimen by experiment
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finite element analysis
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Fig. 5 Distribution of welding residual stresses along width
of model (3D analysis)

Aqota SAo] B8 A7 67
ol
+  sow

s A SGW

E E g sove

£

2

2 =

@

"t v
0 X\)"»\.A»---A ---------- - oy
DF 1 1 1 1 —_ )

2 ) 10 w0 an
2D Xt

Fig. 6 Distribution of welding residual stresses along width
of model (2D analysis)
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Fig. 9 Isocontours of welding residual stresses (a) Welding
residual stress(o,) of upper flange, (b) Welding
residual stress(oy) of lower flange, (c) Welding
residual stress(oy) of upper flange, (d) Welding
residual stress(oy) of lower flange, (e} Welding
residual stress(o;) of upper flange, (f) Welding
residual stress(o;) of lower flange
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