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Fatigue Test and Simulation on the Steel Welded L-Shaped Frame

Jung-Hee Lee, Young-Shin Lee, Jae-Hoon Kim, Jeong-Pyo Kong
and Kyu-Hyun Han
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Abstract

A fatigue test on the steel welded L-shaped frame was conducted. The frame was consisted with
catbon steel tube and reinforced bracket. The four type reinforced brackets were fabricated. They
were two rectangular plate reinforced bracket, two sided pentagon plate reinforced bracket,
triangular plate reinforced bracket and fully reinforced bracket. The fatigue test of frame was
conducted with axial tension loading. The fatigue simulation of the steel welded L-shaped frame
was also performed by the finite element method with code FEMFAT. The frame of fully
reinforced bracket had the highest fatigue life and reinforced quality factor.
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Table 1 Industrial standards of applied carbon steel

tube
Country Standard No. GRADE
KS (Korea) D 3568 SPSR 400
ASTM (US.A) A500 Gr B
JIS(Japan) G-3466 STKR 400
BS (British) EN 10025 S275JR

(Type-A) (Type-B) (Type-C) (Type-D)

Fg. 1 The four type reinforced brackets of L-shaped
frame. (Type-A) Two rectangular plate reinforced
bracket, (Type-B) Two sided pentagon plate
reinforced bracket, (Type-C) Triangular plate
reinforced bracket, (Type-D) Fully reinforced
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Fig. 2 Dimensions of the four type reinforced

bracket plates
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Fig. 3 Dimensions of L-shaped frame bracket
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Fig. 4 Photograph of fatigue test for L-shaped frame
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Fig. 5§ Finite element model of Type-A bracket
frame
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Fig. 6 Comparison of tensile force-strain obtained
from experiment and FEM simulation in
Type-A frame
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in Type-A bracket frame
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Fig. 8 Comparison on the experimental and numerical
fatigue life of L-shaped frames.
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Table 2 Reinforced quality factor of the steel
welded L-shaped frames

i li Reinforced
Bracket | Bracket Fatlg(lf]) Y| quality factor
h weight (n)
shapes
P W) | Test | FEM | Diff+| Test | FEM

Type-A| 207 |[1251] 842 | 32% | 6.038 | 4.062

Type-B | 158 |1486|1050|29% | 9.394 | 6.637

Type-C | 123 |1320| 988 | 25% |10.707| 8.014

Type-D | 257 | 3213|2567 |20% |12.463| 9.957
Difference™ = (Test Life - FEM Life)/Test Life x 100%
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Fig. 9 Photograph of failure observed for L-shaped frames (A) Two rectangular plate reinforced bracket(N=1251)
(B) Two sided pentagon plate reinforced bracket(N=1486) (C) Triangular plate reinforced bracket(N=1320)
(D) Fully reinforced bracket(N=3213)
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Fig. 10 Damage contour of the L-shaped frames for fatigue simulation (A) Two rectangular plate reinforced
bracket (B) Two sided pentagon plate reinforced bracket (C) Triangular plate reinforced bracket (D)

Fully reinforced bracket.
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