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Experimental Study on Post-fire Mechanical
Properties of Very High Strength Steel S960

QIANG Xuhong, WU Nignduo, JIANG Xu, LUO Yongfeng
(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: This paper presents an experimental study on very
high strength steel S960 after cooling down from elevated
temperatures and its post-fire elastic modulus, yield strength,
ultimate strength and stress-strain curves are obtained. The
results show that the material properties of steels after fire
are dependent on their grade and process of manufacture.
Based on the experimental results, this paper proposes some
unique predictive equations for evaluating the post-fire
mechanical properties of S960.
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Fig.1 Temperature-controllable furnace
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Fig.2 Gleeble 3800 system
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Fig.3 Tensile test rig inside the furnace
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FRA A —He S960QL 44tk b1 1 i 3k ,
WA SUREH 5 mm. S960QL Y2 —FH AT & B
PR EN 10025-611 78 ey 5 B 45 40 TN, AWM 2
TEEK I KB AR EE , A BSR40 75 1 A KR
S960QL ZMM TR L RHLEE Kb S 1845
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KRR AR, L SR IR B M. A X 56 T 1 i 54 4
S960QL T SCEHR S960) 4k 2= pi 4 WL 3% 1. 34411
FEARFIR A FF-5 BRI A5 o EN 10002-5701 1 3 [ A
#E ASTM E21-09"Y 1y 25K, S ¥ 3 4 & 5 %)
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Tab.1 Chemical composition of S960QL %

we wsi WMn wp ws
0. 180 0. 390 1. 430 0. 008 0. 000 9
wWer WCu WMo WN TUNDb
0. 580 0. 020 0. 450 0. 0047 0.022
NI WTi wy WAl-g Wh-g
0. 050 0. 004 0. 030 0. 044 0. 000 1

b =
4 HERER(EA:mm)

Fig.4 Test specimen and dimension(Unit: mm)
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Tab.2 Post-fire elastic modulus and
residual factor of S960

wE/C YRR/ MPa AR

20 213 586 1.00
300 217 287 1.02
400 208 889 0. 98
500 206 272 0. 97
600 201 870 0. 95
650 193 695 0.91
700 186 649 0. 87
750 171 418 0. 80
800 160 587 0. 75
850 151 339 0.71
900 141 275 0. 66
1000 138 648 0. 65

1 000 "CH, S960 ¥4 Ji (1 BPE A5 B /5 T 3k 2 8 iR
ORI KO 75%F0 65 %.
2.2 RiREE

W T —MHEL 0. 220N AT I 28 SR , BRI
o7 AR R 4R TR R 4 SUE IR . RIR T
T &RA MRS e L A¥ERA 0.5%.1.5%
N 2. 0643 BIVE R 45 SUREAS , BUOHS IE A0 1 R4
FAI 45 SO AR5 L7130 AR SCBIF 9 5 oK TR B X S960
R G 4 X R 5% BE R (48 SN AR 43 H1) B
0.2%.0.5%.1. 5% 2. 0%) , IR ELE 4 48 X
o7 AR JIT 6T 7 P 44 SO IR i B R A 15 VO P S ). 4% L
NAE 0. 2% %3 i i) 44 S ARSI BE (fo.2 ) A& 1 B 7
A 25 R A AR R B 0. 290 B AR A A LR Y
R RHRRE ;M 0. 5%0.1. 5% 2. 0% N AR B XoF 7 f) I
Rt A2 o 7 A 7K T Ak B A TR 5 0 - AR i
LRI R E

FARF 1 Je AR TR R BCRH A S RS 1
MR 5 HIR T CRad O JE IR B A o fE. X2
PLHRIGAR B 4 AASE 4 SN AE X R B 25 SO AR
LR 3, T IRR T AR R B 4.
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Tab.3 Post-fire yield strength of S960

BE/C AR IF] 48 SRR 264 T B9 AR/ MPa

0.2% 0.5% 1.5% 2.0%

20 1045 1041 1052 1058
300 1052 1054 1058 1068
400 1 050 1054 1052 1058
500 1054 1054 1052 1058
600 1035 1039 1041 1045
650 967 965 977 981
700 755 753 807 807
750 701 705 716 722
800 629 581 826 909
850 529 512 786 869
900 388 400 570 601
1 000 384 394 552 587

F4 8960 NREEREEFI KR
Tab.4 Post-fire yield strength residual factor of S960
Al SRR S F R R

HEL/C 0.2% 0.5% 1.5% 2.0%
20 1. 00 1.00 1.00 1.00
300 1.01 1.01 1.01 1.01
400 1. 00 1.01 1,00 1.00
500 1.01 1.01 1,00 1.00
600 0. 99 1.00 0. 99 0. 99
650 0.93 0. 93 0.93 0. 93
700 0.72 0.72 0.77 0.76
750 0. 67 0. 68 0. 68 0. 68
800 0. 60 0. 59 0.79 0. 86
850 0.51 0. 49 0.75 0. 82
900 0.37 0. 39 0. 54 0. 57

1 000 0. 37 0. 38 0.53 0. 56
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Tab.5 Post-fire ultimate strength and
residual factor of S960

REE/ °C R385 /MPa AR
20 1079 1.00
300 1080 1.00
400 1082 1.00
500 1074 1.00
600 1070 0. 99
650 1002 0. 93
700 983 0.91
750 776 0. 72
800 1060 0. 98
850 917 0. 85
900 788 0.73

1000 695 0. 64
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Fig.5 Stress-strain curves after cooling down

from various fire temperatures
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Fig.6 Failure modes of S960 tensile specimens after

exposure to various fire temperatures
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Fig.10 Comparison of predicted

residual factor from Egs. (1) and (2) with test

elastic modulus

results
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