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Comparative experimental study on shear performance of bolt connection and

riveting connection in photovoltaic bracket before and after corrosion
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Abstract: The shear capacity of M8, M10 and M12 grade 4. 8 ordinary bolts and small diameter pull rivets of the
same specification before and after corrosion were tested respectively. The changes of shear capacity, corrosion
mechanism, corrosion morphology and structural differences between the two connections before and after corrosion
were analyzed. The results show that the corrosion pit will cause stress concentration and reduce the net sectional
area of bolts and rivets, so the shear capacity of the two kinds of joints will be reduced to different degrees. Under
the same corrosion condition, there is a gap in the connection between the nut and screw of the bolt, and the
corrosive medium is more likely to erode it. Therefore, the shear capacity of the bolt connection decreases greatly
after corrosion. Since the close engagement of the rivet rod and the collar of the pull riveting connection can reduce
the influence of corrosion on it, the shear bearing capacity of the pull riveting connection after corrosion decreases to
a lesser degree.

Key words: photovoltaic supports; bolt connection; rivet connection; corrosion; shear capacity
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Fig. 1 Installation process and working principle of pull rivet
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Fig. 5 Rivet material test specimen
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Tab. 2 Rivet material property test bar size table

%gl]ﬂ do L, Lc L, D R
HiAs /mm /mm /mm /mm /mm /mm
LMYS8
25 30 80 10. 2 5
LMY10
LMY12 6 30 35 87 15.7 6

x3 HISTHEKEER

Tab. 3 Rivet material properties test results

R Sy S E/
45  /MPa  /MPa 0% MPax 10° folfy
T1-1 451.3  537.4  11.9 1. 66 1.19
T1-2 451.4  539.4  11.9 1. 66 1.19
T1-3 462.4  547.4  10.7 1.56 1.18
FHE 455.0 541. 4 11.5 1. 63 1.19
T2-1 475. 2 558.2  10.5 1.57 1.17
T2-2 494.9  566.5 9.2 1. 70 1. 14
T2-3 486. 1 556.1  11.5 1.31 1.14
EHME 48501 560. 3 10. 4 1.53 1.15

Tab.1 Q355b sheet property test results
;jg f./MPa f,/MPa  &/% Mpi e
1 405. 0 530.0 33.6 2.13 1. 308 6
2 410.0 528.0 31.5 2.03 1.287 8
3 412.0 530. 0 29.9 2.15 1. 286 4
SEME 409.0  529.3  31.7 2.10 1.294 3
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Tab. 4 Mechanical properties of pull rivet

Hf*& il A LiRoIbs] Je &I Bipt
Bk /kN /kN /kN /kN
8 16~30 =21.4 >=12.7 =20.9
10 22~35 =31.0 =18.0 =29.5
12 70~100 =64.0 =54.0 =75.0
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Tab. 5 Shear performance test results of bolt and rivet
connections before and after corrosion
A F RN Fo/kN FL N o By
A
M8 19. 05 18. 77 17. 15 17. 47 6. 94
18. 45 17.75
18. 80 17.50
M10 27.50 27.93 26. 60 26. 13 6. 43
28. 30 25. 85
28.00 25.95
M12 35. 40 36. 87 33.75 33. 65 8.73
36.15 32.70
39. 05 34. 50
LYMS8  34.20 34.62 32. 80 33.85 2.22
34. 65 34. 65
35.00 34. 10
LYMI10 47.05 46. 32 44.00  44.48 3.97
46. 90 44. 80
45. 00 44. 65
LYMI12 99.40 99. 77 98. 50 98. 47 1. 31
100. 60 98. 90
99. 30 98. 00
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Fig. 9 Histogram of shear capacity reduction rate after
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bolt/pull rivet corrosion
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Fig. 11 Tooth profile diagram of pull rivet working state
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Fig. 16 90 days of corrosion
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Fig. 17 Corroded bolts, screws and nuts
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Fig. 18 Fracture morphology of corroded bolt connection
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Fig. 19 Corroded rivet rod and collar of pull rivet
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Fig. 20  Fracture morphology of riveted connection after corrosion
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Fig. 21 micro morphology of bolt surface after corrosion
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Fig. 22 micro corrosion morphology of bolt fracture
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EDX analysis of pull rivet specimen under SEM

B 27 $#i$TidHE SEM T EDX &4

Fig. 27 EDX analysis of pull rivet specimen under SEM
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Fig. 28 EDX analysis of bolt sample under SEM
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Fig. 29 EDX analysis of bolt sample under SEM
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