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Abstract:

investigate the mechanical properties of domestic high

An experimental study was carried out to

strength steel Q550 at elevated temperatures. Steady-state
tests were conducted on specimens at high temperatures
ranged from 20 C to 800 ‘C. The experimental phenomena,
mechanical properties and stress-strain curves at different
temperatures were obtained. The tests results were compared
with the reduction factors determined by current standards
The results showed that, the
specimens at different
When the

and by other researchers.
surface and fracture of the
significantly different.

temperatures were
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temperature of specimen was higher than 300 C, the elastic
modulus, yield strength and ultimate strength decreased with
the increase of temperature, the linear elasticity and strain-
hardening stage of the stress-strain curves shortened, and the
descending stage tended to be gentle. The high temperature
had little influence on elongation when the temperature was
below 450 C. The current parameter models of high
temperature mechanical properties were not applicable for
Q550 steel. In order to obtain the mathematical models for
mechanical properties of Q550, polynomial model and high
temperature material model proposed by National Institute of
Standards and Technology were employed.

Key words: domestic high strength steel; high temperature;

mechanical property; steady-state test; fitting curves
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Tab.1 Chemical constitution of high strength Q550 steel in the tests
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Fig.4 Failure modes of Q550 specimens at various

elevated temperatures
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Fig.5 Fracture morphology of Q550 specimens at
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Fig.6 Stress-strain curves of Q550 steel at

elevated temperatures
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Tab.2 Mechanical properties and reduction factors of high strength Q550 steel at elevated temperatures
wEE/ fibdy s i Ja B3 Pri| iz B i Wi )5 A Hrimk
c #/MPa EX e B /MPa E3 e B /MPa EX e KE/% E3 e
20 214 459 1. 000 692 1. 000 747 1. 000 17. 36 1. 000
200 211 190 0. 985 720 1,040 778 1.041 14, 74 0. 849
300 206 166 0.961 675 0.975 763 1.021 17. 65 1,017
400 195 955 0.914 623 0. 900 656 0. 878 16. 45 0. 948
450 178 243 0. 831 573 0. 828 588 0. 787 16. 76 0. 965
500 177 007 0. 825 471 0, 681 473 0. 633 20, 37 1,173
550 147 701 0. 689 382 0. 552 383 0.513 33. 37 1.922
600 127 236 0.593 271 0. 392 285 0. 382 44, 25 2.549
700 87 430 0. 408 91 0,132 96 0.129 87. 06 5,015
800 32 782 0.153 29 0,042 29 0.039 172. 67 9. 946
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Fig.8 Comparison of yield strength reduction factors

at elevated temperatures
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Fig.10 Comparison between the proposed equations

and test data of elastic modulus
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and tests data of ultimate strength
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BE/C k1 k2 k3 Ry n
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200 0, 796 450 650 —0.6595 0,427 7
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