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Experimental study of axial compression stability of corroded
steel tube in scaffold
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Abstract: To study the effect of corrosion on the axial compression performance of the upright tube of steel
tubular scaffold with couplers, the surface morphology of steel tubes with different corrosion ages was tested to
analyze the influence of corrosion on the surface morphology of the inner and outer walls of steel tubes, and the
degradation law of mechanical properties of corroded steel was discussed through the monotonic tensile test of
corroded steel tube. The calculated formula for the stability of the corroded steel tube was proposed through the

results of the axial compression tests. The results show that the distribution of pit corrosion on the surface of
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steel tube develops from independent pits to ulcer-like pit groups with an increase of the quality loss rate of steel

tube. The pit corrosion ratio, the average arithmetic height, and the root mean square height of the outer wall

are higher than those of the inner wall in varying degrees. Randomly distributed and different sizes of pits will

cause the decrease of the strength and plastic deformation ability of the steel. Compared with the decrease in

strength, corrosion has a more severe impact on the plastic deformation ability of steel. The axial compression

failure mode of steel tubes with different corrosion degrees is the overall bending instability. As the mass loss

rate increases, the ultimate load decreases linearly, and the axial displacement value corresponding to the peak

load point decreases gradually.

Keywords: steel tubular scaffold with couplers; corroded steel tube; surface morphology; material property;

axial compression
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Fig. 1 Accelerated corrosion test
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Table 1 Results of accelerated corrosion test

AT \ x® | R \ PR
g g ome MY ey
T1-1 0 T4-1 38 7.79
T1-2 0 T4-2 38 8.16
T1-3 0 T4-3 38 6.85
T1-M 0 T4-M 38 6.58
T2-1 14 2.45 T5-1 48 9.78
T2-2 14 2.30 T5-2 48 10. 95
T2-3 14 2.21 T5-3 48 10.23
T2-M 14 2.28 T5—-M 48 7.73
T3-1 26 4.41 T6-1 60 14.92
T3-2 26 4. 64 T6-2 60 14. 54
T3-3 26 5.18 T6-3 60 14. 37
T3-M 26 4.21 T6—M 60 10. 66
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Fig. 2 Dimensions of tensile specimens (Unit: mm)
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Fig.3 Test device and layout of measuring point
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Fig. 4 Surface morphology of steel tubes
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Table 2 Surface morphology parameters of steel tubes
A V/% S,/pm S,/pm S,/pm
. 7/ Y0 t/mm
£ R A BE HhEE A BE SN EE A BE HhEE A BE S BE
T1 0 3.48 0.72 1.28 3.70 5.78 6.70 8.76 165.52 219.47
T2 2.28 3.42 3.02 4.11 5.69 4.94 7.90 7.11 207. 68 337.31
T3 4.21 3.38 3.27 5.53 11.74 9.20 15. 37 12.13 229. 35 198.12
T4 6.58 3.34 3.52 6.70 12.51 20.76 16. 15 24.79 176. 32 164.45
TS 7.73 3.31 5.21 8.10 20.02 17.73 25.31 22.30 247.62 299. 25
T6 10. 66 3.29 6.06 8.57 22.82 31.56 25.87 38. 85 205.77 545.77
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Table 3 Mechanical properties of specimens

e o 5/ E/ A/ z/
fo/MPa ;

H % MPa  10° MPa % %

T1 0 440.0 331.0  2.06  30.10 50.44

T2 2.28 436.8 329.1 2.02 28.04  49.69

T3 4.21  434.7 328.0 2.03 26.82  47.43

T4 6.58 431.7 326.3 2.00 25.14  46.00

T5 7.73 426.1 323.1 1.98 22.30  45.39

T6 10.66  419.1 319.0 1.97 19.30  44.30
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