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Fig.1 Photovoltaic bracket with cold-formed thin wall steel
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Fig. 2 Test members and loading devices
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Tab.1 Parameters of cold-formed high strength steel photovoltaic bracket

R 5 NG e K E /mm WL EE /mm Kt
SR Al C-01~C-06 350 41X52X2X2.5 6
Jay 8 A A A-C-01~A-C-06 550 41X 52X 2X2.5 6
SR A Bl o T-01~T-09 350 41X52X2X2.5 9
S A Bl o T-1-62 350 41X62X2X2.5 1
KA P54l C1-01~C1-09 1000 41X52X2X2.5 9

AR SR 56 LA ASE % 2 ) o0 48 o 288 A 2 P 2 2 R AR A R TR IE 42 B I XA AT 0 A LR
TR 280 O AR o I I BRI A L 1 e PR AT BN 2 T BRI S e B 2 R A4 A L
32 AR/ AT 2 AT SRR TT IR IE B A2 B N4, LA 1mm/min B9 A7 0080, B 2= R AR BOR .
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Fig.3 Axial tensile failure modes of cold-formed high strength steel short members
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Fig. 4 Axial tension load displacement curve of cold-formed high strength steel short members
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Tab. 2 Axial tension ultimate bearing capacity of cold-formed high strength steel short members

N A AR E /mm REGE /mm UK /KN W {5 I FRAEE R/ /KN
T-01 350 52 168. 6
T-02 350 52 153.7
T-03 350 52 166. 0
T-04 350 52 162.5
T-05 350 52 158.0 T fE 159. 59
T-06 350 52 163.4
T-07 350 52 155.0
T-08 350 52 161.3
T-09 350 52 147.8
T-1-62 350 62 182.4
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Fig.5 Axial compression failure diagram of cold-formed high strength steel short members
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Fig. 6 Axial compression failure diagram of cold-formed high strength steel partially strengthened members
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Fig. 7 Axial compression failure diagram of cold-formed high strength steel long members
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Fig. 8 Axial compression load displacement curve of cold-formed high strength steel short members
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Tab. 3 Ultimate bearing capacity of cold-formed high strength steel members under axial compression loads
IR WAEgS  EAFRKE/mm B /mm WERRE T /KN (R FRAE(E /KN

C-01 350 52 64.7
C-02 350 52 44.7
C-03 350 52 53.2

JLR 1 H 53.25
C-04 350 52 48.7
C-05 350 52 53.0
C-06 350 52 55.2
A-C-01 550 52 70. 2
A-C-02 550 52 63.3

)gtg[gj]ugﬁ A-C-03 550 52 60. 0 . .
Je 1 A-C-04 550 52 58.5
A-C-05 550 52 65. 2
A-C-06 550 52 64. 6
C1-01 1000 52 59.3
C1-02 1000 52 49. 2
C1-03 1000 52 51.3
C1-04 1000 52 44.9

KA1 C1-05 1000 52 50.2 FH{E 50.2
C1-06 1000 52 51.1
C1-07 1000 52 46.7
C1-08 1000 52 49.9
C1-09 1000 52 49.1
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Fig. 9 Axial compression load displacement curve of cold-formed high strength steel partially strengthened members
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Fig. 10  Axial compression load displacement curve of cold-formed high strength steel long members
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Experimental study on the tensile and compressive mechanical
properties of the photovoltaic bracket members with
the cold-formed thin wall high strength alloy steel

MA Hui, LIU Fangda, LIU Xiyang, QIANG Jiaqi, ZHANG Guoheng

(School of Civil Engineering and Architecture, Xi'an University of Technology, Xi'an 710048, Shaanxi, China)

Abstract: In order to study the tensile and compressive mechanical properties of the photovoltaic
bracket members with the cold-formed high strength steel, 31 test specimens of bracket members are
tested under axial tension and axial compression loads in this paper. The destruction process and
characteristics of specimens under axial tension and compression loads are observed. The performance
indicators of specimens are gotten, such as the load-displacement curves, bearing capacity and
deformation. The force mechanism of bracket members under axial tension and compression loads is
also studied. The results show that the photovoltaic bracket members with the cold-formed high
strength steel are all strength failure under axial tension loads, and the tensile bearing capacity of
support members is high. While the support members are all instability failure under axial
compression loads, and the bearing capacity of support members is low and the deformation capacity is
also poor. On the basis of test researches, combined with the calculation method of existing
specification of the formulas for calculating the tensile and compressive bearing capacity of
photovoltaic bracket members with cold-formed high-strength steel is proposed. The calculated results
are in good agreement with the experimental results, which can provide a technical reference for the
popularization and application of the photovoltaic support components.

Keywords: photovoltaic bracket; cold-formed steel; high strength alloy steel; tensile and compressive

properties; failure modes



