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Experimental research on mechanical properties of HTRB600
high—strength steel bar after high temperature

GONG Wei, HU Kexu, WANG Yidi

(Research Institute of Structural Engineering and Disaster Reduction, Tongji University, Shanghai 200092, China)

Abstract: In order to research the mechanical properties of 600 MPa grade high—strength steel bar after
high temperature, the tensile strength test on HTRB600 high—strength steel bar after high temperature is
conducted. The specimens are heated up to 20, 200, 300, 400, 500, 600, 700 and 800°C using a electric
furnace respectively, then the tensile test is carried out after the specimens are cooled in air and the yield
strength, ultimate strenth, elastic modulus and stress—strain curve of the specimens are also measured and
recorded simultaneously. The experimental results show that when the temperature is lower than 600°C , the
stress—strain curve of the HTRB60O steel bar after high temperature has no obvious difference compared
with that of the unheated specimens; When the temperature reaches 700°C , the yield strength and ultimate
strength of the steel bar after high temperature reduce to 80% of those of the unheated specimens; When
the temperature reaches 800°C , the yield strength of the steel bar after high temperature reduces to 60%
of that of the unheated specimens whereas the ultimate strength s still maintaines at the same level to that
of the 700°C heated specimens. The influence of temperature on the elastic modulus of the HTRB60O steel
bar after high temperature is also not ovbious. At last, the simplified calculation method for the stress—strain
curve of HTRB60O steel bar after high temperature is proposed.
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Tab. 1 Technical specifications of steel bar
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Tab. 2 Chemical composition of steel bar
WA C Si P Mn S C.,
HTRB 600 0.28% 0.8% 0.035% 1.6% 0.035% 0.58%

PEREMIIF X LA B X, HAtH iR 24 h+
500 MPa 205 °, MR &5 500 MPa 95
S AN A E 48 TR EE /N T 400°C B HA H1 )5 ik A Tk g
AR AR, 242 D7 KT 400°C i H iR A
AT RE S kA IRk . B S TRt = A
(14 o TR ARl 225 8 T P B (R 2 B 28 7 1R B 1) T i
MM, Bl T4 A BB & S, 600 MPa %
T o 5o A A L TR R A BN K, A A v
PERERISE AR e TF g . AW HTRB600 b
SR T T RS RO PRI, A AR
25 JJ5 20, 200, 300, 400, 500, 600, 700 Kz 800°C
T T I e i B . AR PR SR L RLEAR IV ) -
TR BT 1 T AR A T b TS AR R

1 XEHER

1.1 R R R

TR0 A 1 B AR SR Bk A A 1 K 2
Fias, BEAZ R 16 mm, KJEH 1100 mm. HiH
PPN AT, 2P T INEI Bl E AL
R 2R G0 S5 353 1 R A%

1.2 mEHE
IR EEECH 20, 200, 300, 400, 500, 600,

700 F1 800°C , AS[RILEE RPN A 4 3 R .
THE A 5°C/min, Y4 EEF] H bR R E R
1 h M 528 Z R E T A< H
24 h FREFTINAR, SR AR SRR ) v TR
56,553 e PR AT AR PR A B3 17 A% R B 0.005 min”
A A S R I 107 78 R UK 0.05 min”! B = IRIFREIR

2 NI ME K iTie

2.1 REWR

2275 200°C {5 i 2E 5 R R T A L TSR 2
X Al 2805 300°C /= i a0 Rk s ;&0
400°C 5 500°C =il e iR T 2 S 6 &
P B iR #) 600°CHT, HERH SR/ EAIFRE; &
700°C 55 800°C =y it J5 H bR 22 Bz th BV o i
FErf, 2R AR T 500°C 4R A 78 i IR 26 2 G
i % HLk I JC A A8k, JF ASRIE Y B s H3 i T
ARIVE AR AR 2L 225 B Sigs B KTt
S E I s 22 IR R 600°C B 3R 7 S A i Y
FRRITaARITE , UEASRILB B IS4, Frs
P14 75 i T 1) P s T T 0N T B A
Wi 14N 1 (a) Frs , AR U6 25 a2 DR 11 46 v 4 %]
1 (b) FT7s e G TR /N 600°C A3 1434 R W8 N 5]
Wriml =22 3% ; 2 KT 600°CHT, 5N Af 98 MY
KU O 5T, (AL S x, HZ&

% 3N E -
Tab. 3 Testing groups P BERR S , O X R
I /°C N TASS
20 S-1 S-2
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Fig. 1 Cross section of steel bar
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Fig.2 Section shrinkage rate of steel bar
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Fig. 3 Elongation rate of steel bar
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Fig.4 Stress—strain curve of steel bar
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Fig.5 Yield strength of steel bar
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Fig.6 Yield strain of steel bar
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Fig.7 Ultimate strength of steel bar
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Fig.8 Ultimate strain of steel bar
1.2
19— o o oo ¢ 4, o
@ 0.8 -
S 061 o R
Q0.4 i
— WAz
0.2
0
0 200 400 600 800 1 000
s C
&1 9 B sk As 1t

Fig.9 Elastic modulus of steel bar
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Fig. 10 Yield strength of rebar after high
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Fig. 11 Ultimate strength of rebar after high
temperature
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