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A Study on the Post-buckling Behavior of Slit Type FLD(Force Limiting Device)
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ABSTRACT : This research is about design of slit type FLD which secure the buckling stability of compressive brace. 4 slit type
and 8 slit type specimens were experimented by pure compressive loading. Comparing the experiment results with FEA
results, the good correspondence is appeared each other. Also for deriving strength-displacement formular, an unit section of
slit type FLD is transferred to idealized sandwich section. This formular explains satisfactorily experiment results, in given
condition. The result of this research will be used as basic data in FLD design.
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Fig. 1 Basic Concept of FLD
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Table 1. Material properties obtained from tensile
coupon tests

Name Yield strength | Tensile strength Yield El
(MPa) (MPa) Ratio (%)
™1 371.9 433.2 0.858 |43.23
T2 371.2 432.2 0.859 |43.66
Av'jag 371.6 432.7 0.859 |43.45
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Table 2. Specimen plan of FLD member

No.| Name (mLm) Shape
1| 8425 | 25 ‘
2 | 8450 | 50 f \ I
3| 8475 | 75 & J |
4 | 84-100 | 100 "L
b(mm)
5| 8825 | 25 S4 Type Tj»
I €
6 | S850 | 50
i\ A |
7| S875 | 5 & ﬂﬁ: |
8 | S8-100 | 100 / \ |
*Refer |
b : width of slit S8 Type =
n : number of slit
L : length of slit | (cross section) (elevation)

476 szzrzsts =27 XMB5A 55(EA 1263) 201349 102

& s Rl mE F WA WsE £o)7] H5] &3¢
M)t Z)s €377 49 o, &3 2 dmm=
ofa, et 8Y o, &8 & 2mm= ol AEAE
A2t ’“"‘ﬂﬂ] Ué‘% 557 N HAFAE S4B
12} stx 87H°] FAE S8 ERloletar sixlem Hel w
25 e €99 Zol(mm)E Ynigitt. AEAAYS
Table 29} 71%‘3}.

[¢]

sg

2.2.2 Ax 9 A4

Aol AR THEAIEAIEI( UTM)PJ L2 600kN©]
cheotealsu) Znkek WMojo] el A3

&l Ay HA(LVID) & ol 6}%%}. et 4

Al WEgES 47] sl AEA FYHl &

S 93 SWFeE 4e] 2EHRIAIAE 335 Pﬂv}

#1

Y

|
A=)

af =4
7t AgA with WSRoIE RS F WeE %]@OH a3
Ho&EE 129 0.5mmY V7 sller, % Bide
o 6.4mmelt}. Fig. 2& A3AE A& E%O]E}.

=2

Fig. 2 Specimen installation status
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Fig. 3 Axial load - longitudinal displacement curves of
specimen (1)
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Fig. 4 Axial load - longitudinal displacement curves of
specimen (2)
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(b) S8 Type (From Left L=25, L=50, L=75, L=100)

Fig. b Failure modes of specimen

Table 3. Results of test

Name P... (kN) AL, (mm)
S4-25 129.88 2.05
34-50 115.25 1.16
S4-75 106.99 0.81
S4-100 104.41 0.76
S8-25 122.47 1.30
S8-50 111.35 0.76
S8-75 94.24 0.64
S8-100 75.29 0.46
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Fig. 7 Stress-strain curves
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Fig. 9 Axial load - longitudinal displacement curves from ANSYS
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Table 4. Maximum stress of hollow circular part

Slit length (mm)
Type
25 50 75 100
S4 131MPa 73MPa 50MPa 20MPa
S8 92MPa 22MPa 18MPa 12MPa
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(b) S8 Type (From Left L=25, L=50, L=75, L=100)
Fig. 12 Stress distribution
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Table 5. Analysis plan of partial hollow circular section

No. | Name 0 0, Shape
1 S4-25
2 S4-50
3 s4-75 | 185 | 11.5
4 S4-100
5 S6-25 0 216‘;
6 | $6-50 Qe »7\
7 S6-75 52.3 | 7.7 \\\ //
\\\\600/
8 S6-100 /
9 S8-25 0 2
05
10 S8-50
11 | 875 | 392 | 5.8 NS
w45°7
\ "
12 | S8-100
*Refer
0 :angle of partial hollow circular section
0, : angle of slit
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Table 6. A, A. Value of sandwich section

S4 Type S6 Type S8 Type

25 9.280 20.36 36.20

\ 50 18.56 40.73 72.40
75 27.84 61.09 108.6

100 37.12 81.46 144.8

25 0.149 0.328 0.582

) 50 0.299 0.655 1.164
‘ 75 0.448 0.983 1.747
100 0.597 1.310 2.329
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Table 7. oValues of formular (4)

S4 Type S6 Type S8 Type
%5 plastic plastic plastic
buckling buckling buckling
plastic
50 buckling 0.18 0.08
75 0.6 0.23 0.09
100 0.7 0.28 0.01
Average 0.65 0.23 0.09
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