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Abstract :  When analyzing and designing the fire resistance of high-strength steel structures, the Poisson’s ratio of high-strength
steel is an important index. In order to accurately obtain the Poisson’s ratio of high-strength steel at elevated
temperatures and compare the difference between high-strength steel and ordinary steel, the moiré interferometry
method was used to measure the Poisson’s ratio of ordinary Q355 steel, high-strength Q460 steel, Q690 steel, and
Q960 steel at 25 °C, 200 °C, 300 °C, and 500 °C. The test data were compared with available results in the literature
for other types of steel. The results show that as the temperature increases, the Poisson's ratio increases slightly.
Comparison of the test results for the four types of steel indicates that the degree of change in Poisson’s ratio under
high temperature is basically the same for different types of steel. The Poisson’s ratio of mild Q355 steel and high-
strength steel is lower than that of fire-resistant steel by about 10%. The test results can provide a reference for
relevant research.
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Fig.1 Dual-beam wavefront interference principle
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Fig.2 Dimensions of specimen (unit: mm)
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Fig.3 Process for the fabrication of specimen grating
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Fig.4 Specimen of grating
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Fig.5 Moiré Interferometry test setup
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Fig.7 Stress-strain relationships of steels
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Table 1 Elastic modulus of steels at different

temperatures GPa
B/ C
XA

25 200 300 500
Q355-1 213.4 195.2 191.5 179.8
Q355-2 214.3 195.7 191.0 180.7
F 1A 213.9 195.5 191.3 180.3
Q460-1 218.6 197.2 193.5 186.1
Q460-2 217.9 197.6 193.8 185.3
A 218.3 197.4 193.7 185.7
Q690-1 214.3 200.2 187.2 175.9
Q690-2 214 .4 199.6 186.7 175.3
F A 214 .4 199.9 187.0 175.6
Q960-1 217.3 212.4 206.1 180.1
Q960-2 216.9 211.1 205.2 181.2
FE 217.1 211.8 205.7 180.7
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Table 2 Poisson’s ratios of steels at different

temperatures
N ®E/C

25 200 300 500
Q355-1 0.278 0.305 0.308 0.314
Q355-2 0.282 0.303 0.307 0.314
F 3 E 0.280 0.304 0.308 0.314
Q460-1 0.284 0.302 0.305 0.312
Q460-2 0.284 0.303 0.307 0.315
F 18 0.284 0.303 0.306 0.314
Q690-1 0.289 0.306 0.310 0.317
Q690-2 0.288 0.303 0.308 0.316
¥ 15 0.289 0.304 0.309 0.316
Q960-1 0.291 0.294 0.298 0.304
Q960-2 0.293 0.295 0.297 0.302
48 0.292 0.295 0.298 0.303
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