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Fatigue Life Evaluation of Blast Surface Treated

Out-of-Plane Gusset Welded Joints

Hyung-Woo Son

Department of Civil Engineering, Graduate School,

Pukyong National University

Abstract

Since the late 1980s, the blast treatment has. become an important process
in the manufacturing of steel structures in Korea, its- purpose is to remove
the impurities on the surface of steel material and. to enhance the
adhesiveness of coating. .Even though the blast treatment has been
generalized, its influence on the fatigue behavior of welding joints has not
been considered! In the fatigue test with the blast treated out-of-plane gusset
welded joint, it is proved that the fatigue strength has increased by the blast
treatment, and it is. mainly -because of the geometric shape improvement of
welded toe and the residual  compressive. stress- introduction. So, it is
necessary to evaluate the correlation between the blast treatment condition
and the residual compressive stress quantitatively.

To study the geometric shape change of welded toe, the flank angle and
the curvature radius as well as the change of residual stress were measured
along with the blast treatment(BT). The flank angle showed little change, and
the curvature radius increased by 15% for BT specimen compared with the
as-welded(AW) specimen. It was found that the tensile residual stress was
reduced and the residual compressive stress was introduced near the toe by
the blast treatment.

To evaluate the effect of blast surface treatment on fatigue behavior of

_Vi_



welded joints, the fatigue tests were carried out on two types of out-of-plane
gusset fillet welded joints, as—welded specimens and blast-treated specimens.
The fatigue tests results showed that over 67% increase in fatigue limit was
obtained by using blast treatment but in high stress range there was no
significant difference in fatigue limit between the as-welded and blast-treated
specimen. Mathematical Interpretation was applied to assess effect of stress
concentration and residual stress on fatigue limit of out-of-plane gusset

welded joints.
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st A H (%)

PANES
C Si Mn P S
SM490B 0.15 0.15 0.91 0.019 0.009
® 32 71A14 44
71 A A" A4 A
C R ART QT 4%
(MPa) (MPa) (%)
SM490B 325 490 25
¥ 33 £5=4
%] o}k Z = Qx AT
QAW QA E A g = °m =
°enH SCENI (Volt) (Amp) (mm/s)
Dual Shield
FCAW 7100(E71T—1) 28 265 4.6
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%35 9AM SRl eFe M2AY AR
Category of Prax Puin Area AP Ao
specimen (kN) (kN) (mm?) (kN) (MPa)
1 130 10 798.00 120 150
2 119 10 807.80 109 135
AW 3 171 10 806.43 161 200
4 151 10 805.50 141 175
5 81 10 796.05 71 90
1 131 10 806.60 121 150
BT1 2 118 10 805.00 109 135
3 | | 10 806.25 101 130
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Category of specimen g Fatigue hife Comment
(MPa) (Cycles)
1 150 444,000
2 i 2 ) 456,000
AW - 200 144,000
4 i) 180,000
5 90 1,890,000
1 150 576,000
BT 2 135 973,000
3 130 1,205,000
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ESH @ DEFol 483 A3k vsh sle] sz aA sz 74

a7 3119 S-NapAe] Aol o] WHLAA &HolS9e] =24y
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