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ABSTRACT

In this study, a tensile test and FE analysis were conducted on a bolt-connected L-shaped flange to evaluate
its behavior and load resistance. A total of five specimens were manufactured using the inner and outer distances

and bolt diameters of the L-type flange as experimental variables.

As a result of the tensile test of the L-shaped flange, as the internal and external length ratio (b/a) increased,
the maximum load decreased and the maximum displacement increased. As the diameter (d) of the bolt
increased, the maximum load and the deformation of the wall increased. The shapes of the destruction specimens
showed two forms of destruction: one due to the fall of the nut and the surrender of the bolt as the thread of

the bolt and nut was worn out, followed by the surrender of the wall.

As a result of FE analysis, it was found that elasto-plastic model (EPM) analysis similarly tracks the behavior

of the tensile test results.
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Fig. 1 Ring flange and single-volt model

5500
5000
4500

4000

Fyg(KN)

3500

3000

~—Petersen
——Schmidt/Neuper
=—VDI2230 Part-1

2500 Zn

Z;
500 1000 1500 2000 2500
Z(kN)

2000

Fig. 2 Models of Bolt tension-wall external force curve
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Table 1. Mechanical properties of high-tensile bolts

standard pitch area(mm?) o, o,
(P) | nominal | effective | (MPa) | (MPa)
M20x160 25 314 245 900 1000
M24x160 3.0 452 353 900 1000
M27x160 3.0 572 459 900 1000

Table 2. Specifications of L-type specimens

) L-type Flange (mm) d
specimens . b . Ty | tmm) b/a
M24-1.00 56 56 30 63 24 1.00
M24-1.73 41 1! 30 63 24 1.73
M24-3.30 26 86 30 63 24 3.30
M20-1.00 56 56 30 63 20 1.00
M27-1.00 56 56 30 63 27 1.00
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Fig. 11 Comparisons of load-dispacement curves in tensile
test and FE analysis (M20-1.00)
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Fig. 13 Comparisons of load-dispacement curves in tensile
test and FE analysis (M27-1.00)
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Table 3 Comparisons of maximum load in experiments and
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specimens experiment calculation experimgnt
(KN) (kN) /calculation
M24-1.00 197.88 183 1.08
M24-1.73 172.44 134 1.28
M24-3.30 13863 8 1.64
M20-1.00 182.13 127 1.43
M27-1.00 275.85 238 1.16
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