Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2014.15.8.5400
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 15, No. 8 pp. 5400-5405, 2014

AU FEES BASHN BE AT

Al

pd

ISHRAXIRZAL K—water A2

A Study on Steel Properties for Floating Photovoltaic System Structure

Young-Kwan Choi"”

'K-water Institute, Korea Water Resources Corporation

Ir

Feo] el TolnT TP B RS 2 ARE A8

e, el AP ) AT B U AT 6

o
Am
o?L
O
Fo E

15 uk Z3Afel] Wil 7] A% *ééol —"r-’Fﬁ‘J Ao 7&%
Ha) FaFo] 30~40% B TEHHEA BIE Gk

Abstract For the development of a floating photovoltaic system, materials with light weight and high tensile strength
must be applied to reduce the burden on buoyancy, and material characteristics with high resistance to corrosion in
water environment is required. Accordingly, a new high strength steel material with improved strength, durability,
manufacturability, and weldability that are appropriate for floating photovoltaic system structures is needed. This paper
reports the results of a mechanical load test and steel corrosion test on general steel (SS400) and high strength steel
(POSH 690) for the selection of an appropriate steel material for a floating photovoltaic system. The results of a test
on new high strength steel revealed excellent mechanical performance compared to general steel. The new steel
material was manufactured for use in an actual site, and the weight was reduced by approximately 30~40% compared
to existing general steel.
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[Fig. 1] Concept of Floating PV System

[Table 1] Rolled steel and High strength new materials steel

of general structure
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[Fig. 2] Sample for mechanical load test

(2) POSH 690 (b) SS400
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[Fig. 31 Sample for Corrode Test
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[Fig. 4] Mechanical Load Test of High Strength Steel

(@) Sample figure (b) Tensile test
(c) Bending test(Before) (d) Bending test(After)

[Table 2] Mechanical Load Test Result of High Strength Steel

REF(35T) | 3T | 35T | 45T | 5T | 55T

YP (kgf/mm®) 62 %1 | 776 | 758 | 731 | 612
TS (kgf/mm?) 70 815 | 817 | 824 | 794 | 683
EL (%) 16 2 | 2| 24| 24|22

Ag Az 7)E AR AN(SS4000 BTt 91742 2 gk
w7t 2u) o]} AiE A T UUTE 7IEAE A
H) 3 Al FEA(YP ¢ Yield Point) 9] 7$ 219%, 91372 =
(TS : Tensile Strength)2] 74 13%, AX&(EL :
Elongation) 23% W& =718tk

e 2 AlEs A3 Table 33+ 2t}

[Table 3] Corrosion Test Result of General Structure Rolled
Steel(SS400 6.0T)

General structure rolled steel(SS400 6.0T)

Uncovered steel

Test #2

Plated steel

Sample
Figure

Sample
Figure

Test
Result
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[Table 4] Corrosion Test Result of High Strength
Steel(POSH 690 3.5T)

High strength steel(POSH 690 3.5T)

Plated steel

Test #2
Uncovered steel

Test

Result
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[Table 5] Corrosion Test Result of Steel(3.5T Standard
Sample Thickness)

35T standard samplelym]
Solution
Concentration 15minute 20minute 30minute

1 wt% 10 12 14

2 wt% 8 9.8 12.1

3 wt% 4.7 9.3 12

4 wt% 2.8 6 8

5 wt% 2 4.2 6.8

5403
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m 3.5Tstandard sample 15min M 3.5Tstandard sample 20min  3.5Tstandard sample 30min

[Fig. 5] Change of Plating Layer at Various Concentrations

Tgk 5, 8, 10+, 158, 20%%
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[Table 6] Corrosion Test Result of Steel(3.5T Standard
Sample Thickness)

35T Plating layer thickness|m]
Plating
Time Before Test | After Test lfgtloc(toi/:;l

Sminute 41 19.1 534
8minute 74 32.1 56.6
10minute 98 725 26.0
15minute 148 1194 19.3
20minute 207 190.3 8.1

m Before Test of 3.5T Plating layer thickness m After Test of 3.5T Plating layer thickness
(um)_-
0

25

200 7

50 |

5min

&min 10min 15min 20min

[Fig. 6] Change of Plating Layer by Plating Time
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[Table 71 Comparison of High Strength Angle and Normal

Normal angle iron

Gutting 900mm with normal
commercial 4T thickness

45 x 4 x 900mm

2.47kg

Angle Iron

High strength angle iron

. | Manufacturing Lip Channel

shape with folding 2T
high strength steel

45 x 2 x 900mm

147kg
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(@) Uncovered Steel (b) Plated Steel

[Fig. 71 Comparison of Uncovered and Plated Steel
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