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Experimental research on axial compression behavior of
steel-polyurethane composite tube
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Abstract: Experiments on axial compression behaviors of 13 steel-polyurethane composite tube (SPCT) specimens
were conducted to study the application of polyurethane to steel composite tubes. The results show that, under the
axial compression, the SPCT was shaped like a bow drum. When local buckling occurred in the steel tube,
polyurethane could effectively delay the buckling and deformation. Over the whole loading process, the bonding
performance between polyurethane and steel was so good that peeling did not occur. It can be seen from the load-
displacement curve and test process that the load-displacement curve is generally composed of elastic, elastic-
plastic, descending, and strengthening phases, indicating that the SPCT has sound ductility and a reserve of
strength to resist dynamic loads such as earthquakes. With the decrease of L/D, the limiting load of the specimen
had an increasing trend, but the trend was not significant. The confining parameter ¢ is an important factor
influencing the specimen. When ¢ increased, the specimen’s carrying capacity increased significantly, and vice

versa.
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Table 1 Sizes of specimens Table 2 Tensile test results
. ; ﬁtﬁ‘{\'ﬂ“/mm D P 0 ¢ iiﬁ{j Jet AR 5/ ?‘J‘L‘i‘ﬁifﬁ/ VR R/

Bz EREE K ' MPa GPa MPa
SP1-1 45 3 135 3.0 15 0.249  4.85 sp 395 505 2080
SP1-2 45 3 135 3.0 15 0.249  4.85 SL 275 405 2170
SP2-1 45 3 144 3.2 15 0.249  4.85
P22 45 30 144 3.2 15 0.249  4.85 R3 RAREEMFHLERNER
SP3-1 45 3 160 3.6 15 0.249  4.85 Table 3 Compression test results of polyurethane
2 A 3160 3.6 0,249 485 WS BIRSRIE/MPa BRERTEL/MP
SP6-2 45 3 160 3.6 15 0.249 4. 85 1 34,96 046,58
SL1-1 48 3 144 3.0 16 0.234 3.12 ) 27.81 808. 51
SL1-2 48 3 144 3.0 16 0.234  3.12 3 3363 1025. 63
SI.2-1 48 3 154 3.2 16 0.234 3.12 4 27.67 806. 28
SI2-2 48 3 154 3.2 16 0.234 3.12 5 25. 11 698. 79
SL3-1 48 3 170 3.5 16 0.234 3.12 6 26.76 779. 49
S13-2 48 3 170 3.5 16 0.234 3.12 7 27.56 780. 26
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Table 4 Tensile test results of polyurethane
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Fig. 2 Sketch map of experimental device



340 ERCPNE N H a2t

: "___/” \ :
(a) SP1iAfF (b) SP2iR (¢) SP3iA M
B3 W-REEREEASERNFHFES

Fig. 3 Failure modes of steel-polyurethane composite tubes
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Fig. 4 Load-displacement curves of steel-polyurethane composite tubes
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