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Abstract: Effects of tempering temperature on microstructure precipitation and mechanical properties of
Seismic building steel with yield strength of 550 MPa produced by TMCP were researched by optical mi—
croscope TEM and mechanical properties test. The results show that with the increase of tempering temper—
ature  both yield strength and tensile strength of the test steel increase and the ratio of R, ,/R,, increases
obviously. The changes of mechanical properties before and after tempering are mainly related to the precip—
itation of fine particles below 25 nm size the decomposition of M/A islands and the recovery of dislocation
substructure after tempering. When the tempering temperature is 450 °C  the best comprehensive mechani—
cal properties of the tested steel are achieved with tensile strength at 703 MPa vyield strength at 588 MPa
elongation of 17.5% and impact energy at —20 °C reaching 240 J as well as lower R, ,/R,, of 0.84.
precipitation strengthening M/A islands

m

Key words: seismic steel tempering properties R, ,/R

<0. 85 -3

12016 - 12 - 26
( 51601138) .
(1973—) .



3 : 500 MPa * 125
1
: (DTMCP +( ) @ 50 kg
( )+ + ® o 1 .
( ) + @ + o ?800 mm
( 170 mm) 1190 C 18 mm,
TMCP
TMCP ° 2 ° 830~850 C
( TMCP) + ( ) 450 ~ 550
550 MPa C 2,
1
Table 1 The chemical compositions of tested steel %o
C Si Mn Mo Cr Ti Als Ni P S
0.079 0.34 1.60 0.21 / 0.009 0.021 0.16 0.008 0.003 1
2
Table 2 Rolling pass and reduction
/mm /mm /% /mm /mm /%
0 170 6 50 2 3.9
1 130 40 23.5 7 50
2 100 30 23.1 8 30 20 40.0
3 70 30 30.0 9 20 10 333
4 50 20 28.6 10 18 4 20.0
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Fig.1 Microstructure of steel after TMCP and tempering at different temperatures
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Fig.2 TEM of steel after and TMCP and tempering
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Fig.3 TEM photos showing precipitates after tempering at different temperatures
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3
Table 3 Mechanical properties of tested steel before and after tempering
/ MPa 0<C /] -20 C /]
o Ry /R,
/C R0z R, Al% J1 2 J3 J1 J2 J3
581 715 19 0.81
400 588 706 17.5 0.83 239 229 236 235 205 241 250 232
450 588 703 17.5 0.84 236 247 247 243 245 250 221 240
500 599 693 18.0 0.86 264 234 234 244 246 235 246 242
550 601 695 18.5 0.86 241 234 236 237 234 230 235 233
600 660 747 21 0.88 196 203 217 205 124 102 134 120
650 651 737 19.5 0.88 186 227 211 208 146 183 26 118
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Fig.4 Mechanical properties vs.tempering temperatures °
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