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Cross-Section Cutting Types
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Abstract - This paper describes the development of force limiting device(FLD). The FLD could induce compressive yield before
occurring elastic buckling for slender member under compressive load. Therefore, it might prevent reduction of load carrying
capacity by elastic buckling and the structures with the devices would behave stable. A new type of FLD reduced cross area is
proposed in this study different to existing studies like as out of plane type, slit type and folded plate type. The parameters of
specimens are depth, width and number of cutting. The structural capacity and characteristics of proposed types were verified by
experiment and FEM analysis. The FLD of cutting type is efficient in compressive member.
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(a) Out-of-plane Type (b) Slit Type

Fig. 1. Method of FLD

Cross-section reduction

Fg. 2. Proposed FLD
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(b) SD Type
Fig. 3. Shape of FLD & Member
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Table 2. Mechanical properties of steel

Yield Tensile . .
. Yield | Elongation
Grade | Section strength | strength ratio %)
(MPa) | (MPa) °
SS400| @42.7x2.9 371 433 0.86 43%
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Fig. 5. Load-displacement relationship(Experiment)
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Table 3. Maximum Stress & Yield Load(Analysis)

Type Maxium sztress Yield load

(N/mm”) (kN)

50 432.2 98.2

sc 100 428.8 98.3
150 429.2 98.6

200 433.5 97.7

5 526.5 59.9

SD 10 549.4 62.5
5T 381.6 53.2
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Table 4. Yield load

Theo Experiment Analysis
fype W | )
50 46.23 92.2 98.2
sc 100 46.23 86.5 98.3
150 46.23 82.9 98.6
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5 29.44 56.6 59.9
SD 10 29.44 61.7 62.5
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