ISSN;1000-4750
CN; 11-2595/03
CODEN,GOLIEB

ENGINEERING MECHANICS Elif My 5 M) Tl

TR BT K ARG IR AE 1 E Pk R BT 5T

HER TR EEH MKkl

EXPERIMENTAL STUDY ON POST-FIRE MECHANICAL PROPERTIES OF HIGH STRENGTH FIRE-RESISTANT
STEEL

LOU Guo-biao, FEI Chu—ni, WANG Yan-bo, CHEN Lin-heng
TELR R E View online: https:/doi.org/10.6052/j.issn.1000-4750.2021.05.0380

TR BRSO A S

Articles you may be interested in

CFRPZH iR 5 1R EE + 12 R I 7%
EXPERIMENTAL STUDY ON THE MECHANICAL PERFORMANCE OF POST-FIRE CONCRETE CONFINED BY CFRP SHEETS
TFEJ)%. 2017, 34(9): 158-166  https://doi.ore/10.6052/j.i3sn.1000-4750.2016.05.0348

KT I RV AR SRS F1 2R S 5T B o

EXPERIMENTAL RESEARCH AND ANALYSIS ON THE POST-FIRE PERFORMANCE OF STEEL REINFORCED CONCRETE FRAME
STRUCTURES

T 1%, 2018, 35(5): 152161 https:/doi.org/10.6052/1.issn.1000-4750.2017.01.0068

S30408 B FCARANEEAN =1 i 1 2= M RE IR A 5

EXPERIMENTAL INVESTIGATION ON MECHANICAL PROPERTIES OF S30408 AUSTENITIC STAINLESS STEEL AT ELEVATED
TEMPERATURES

T 1%, 2017, 34(4): 167-176, 186  https://doi.org/10.6052/j.issn.1000-4750.2015.11.0889

o R N AN R IR R T g A PR RE IR IS
EXPERIMENTAL STUDY ON THE MECHANICAL PROPERTIES OF HIGH STRENGTH STAINLESS STEEL SHORT TAIL SWAGE-LOCKING
PINS

TARS2. 2021, 38(S): 151-158  https://doi.org/10.6052/j.issn.1000-4750.2020.05.8027

73 L 2 e R AR 5 AT I Bl AR IR AT T
EXPERIMENTAL STUDY ON POST-FIRE PERFORMANCE OF PARTIALLY PRECAST STEEL REINFORCED CONCRETE COLUMNS
SUBJECTED TO ECCENTRIC COMPRESSION

TARSI%. 2020, 37(3): 108-119  https://doi.org/10.6052/j.issn.1000-4750.2019.04.0174
CFRP- 5 S e 4 s ) 23808

EXPERIMENTAL INVESTIGATION ON THE INTERFACIAL DEBONDING BETWEEN CFRP AND POST-FIRE CONCRETE UNDER RAPID
LOADING

T2, 2019, 36(S1): 285-292,297  https://doi.org/10.6052/j.issn.1000-4750.2018.05.5059

LB

FICEME AT, R EZENER



F39EH 9 M Vol.39 No.9 T pi
20224 9 H Sep. 2022

AN

ENGINEERING MECHANICS 153

XEHS: 1000-4750(2022)09-0153-07

SR A RERAMENF I AERBH

e 2, SR, EEI, BRpkiE?

Fi 200092; 2. [FBF RS LR TRED O H 5K 5 9280 %, il 200092; 3. B st A PR A =1, B 5L 210035)

(1 FGEREF AR TR B

B 2O E” Q460FR. Q420FR. Q345FR 45 ik BT K AW HEAT T 200°C~800°C it k. H ARV A
B MR, LESR A B AN LA E S Y - AR G R R AN ) M BE S R, TS Il A5 RN Y R A
G DS HAT R G, g5 T IR BRI TR R B AR R BN A BETTR W] [ i BE i AN AE
TRV HI S 10 J RS B R by R R A A, AR RS AN AR o SO 45 S 0T U R VA 9 45 ok
KRG (AN RE -

KRR M R RS R J)E ke

FESES: TU4] N IREE: A doi: 10.6052/j.issn.1000-4750.2021.05.0380

EXPERIMENTAL STUDY ON POST-FIRE MECHANICAL PROPERTIES
OF HIGH STRENGTH FIRE-RESISTANT STEEL
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Abstract: A series of static tensile tests on high-strength fire-resistant steel such as grades Q460FR, Q420FR,
Q345FR after fire were carried out in this study. The stress-strain curves and mechanical parameters of high-

strength fire-resistant steel with post-fire temperatures from 200°C to 800°C were obtained. After comparing their
mechanical properties with those of ordinary structural steels after high-temperature cooling, the coefficient of
variation fitting equationthe of yield strength and tensile strength were proposed. It is shown that: the yield

strength and tensile strength of high-strength fire-resistant steel with natural cooling after fire have been

improved, while the modulus of elasticity is not influenced by exposing to fire. The results of this study can be
applied to the assessment of load-bearing performance of fire-resistant steel structures after fire.

Key words: fire-resistant steel; post-fire temperature; post-fire; tensile test; mechanical properties
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Table 1 Chemical composition of fire-resistant steel

P2 53 5y B(%)

=)
s P C Mn Nb Si Mo Ti Cr V S Al

Q460FR 0.01 0.05 0.78 0.09 0.19 0.20 0.01 0.50 0.03 0.001 0.03
Q420FR 0.01 0.05 0.60 0.05 0.19 0.20 0.01 0.46 0.03 0.001 0.02
Q345FR 0.01 0.04 0.40 0.05 0.17 0.19 0.02 0.42 0.03 0.001 0.04
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Fig. 1 Specimen dimensions
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Table 2  Elastic modulus parameters of fire-resistant ]
steel after fire 12 R e

) Q345FR Q420FR Q460FR
e E/IGPa  1E E/IGPa 1k E/GPa  7E
20 2058  1.00 2117 1.00 2018 1.00
200 - 1.03 - 1.02 - 0.99
400 - 1.02 - 1.01 - 0.98
600 - 1.01 - 1.00 - 0.98
800 - 1.02 - 1.01 - 0.98
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Table 3  Yield strength parameters of fire-resistant

steel after fire

i Q345FR Q420FR Q460FR
Tieey fy/MPa Nfy fy/MPa Nry fy/MPa Nty
20 440 1.00 438 1.00 492 1.00
200 443 1.01 438 1.00 507 1.03
300 450 1.02 440 1.00 475 0.97
400 440 1.00 375 0.86 487 0.99
450 446 1.01 416 0.95 496 1.01
500 451 1.03 443 1.01 502 1.02
550 457 1.04 457 1.04 528 1.07
600 511 1.16 476 1.09 565 1.15
650 543 1.23 538 1.23 610 1.24
700 550 1.25 529 1.21 601 1.22
750 529 1.20 484 1.11 524 1.07
800 456 1.04 373 0.85 347 0.71

®4 WARTNEMARESE
Table 4 Tensile strength parameters of fire-resistant
steel after fire

] Q345FR Q420FR Q460FR
T ToMee m MPa m, gMPa g
20 550 1.00 570 1.00 653 1.00
200 534 0.97 568 1.00 649 0.99
300 550 1.00 568 1.00 614 0.94
400 537 0.98 545 0.96 613 0.94
450 545 0.99 573 1.01 602 0.92
500 540 0.98 565 0.99 592 091
550 530 0.96 569 1.00 605 0.93
600 569 1.03 582 1.02 633 0.97
700 584 1.06 593 1.04 628 0.96
750 539 0.98 538 0.94 579 0.89
800 482 0.88 474 0.83 516 0.79
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Table 5 Elongation parameters of fire-resistant steel after fire

o) Q345FR Q420FR Q460FR
Al(%) A Al%) 7 AN%) A
20 25.6 1.00 235 1.00 273 1.00
200 259 1.01 27.1 1.16 234 086
300 257 1.00 245 1.04 227 083
400 218 085 247 1.05 210 077
450 238 093 255 1.09 227 083
500 33.0 1.29 273 1.16 246 090
550 32.7 1.28 287 1.22 29.8 1.09
600 256 1.00 272 1.16 263 096
650 292 1.14 273 1.16 252 092
700 275 1.07 273 1.16 273 1.00
750 275 1.07 253 1.08 294 1.08
800 315 1.23 320 1.36 305 112
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