DOI : 10. 13374 /j. jssnl001 —053¢. 2009. 08. 017

E3E FE8H t = ® B X % % # Vol 31 No-8
2009 F 8 F Journal of University of Science and Technology Beijing Aug- 2009

[B] AR JE X 600 MPa 2R (KR I ERE $NZH R fnf1 =2 i
BEAY S

MAkED  BaARD #an) Bas? sER”Y

L) dem BRSBTS, bt 100083 2) M RE IR oM gk A AT A PR A 7] 28 ) 417009

B FABEMABE(SEM) GBS (TEM) % S8 7%, WF 78 7 A 6 8] KX s B2 600 MPa 2% Fe—Mn—Nb~B &
ARCRS D1 DS PR i SR A ZH SR AN R A S - 5 SR 3R B - T U %o TR TR O 56 R iR J3 44 e 2 ) - 4% [ O 3 TS A Itk DL I
VR4 B 55 [ KCHITAR L - JeR PR J3E 147G AN ) 52 38 4 P i - T o 588 2 O 14 7 AR [ 2 JEE A IS e 5 600 “C [a] ¢ e Jo R 588 B L i K iy
ot 105 MPa- B8 [ JCRLEE R T+ Ji ARG LS LFHIS XS R FAE 600 C ik 31 i K AH SUHSRE NI ., K 3%
HIFE AR LT & - ATy [BLKET S A PERE R A AL S 0] K S A B 2R EU R AE 20 nm BLS 89 37 09 48 /R T4
A R I B AR o 448k 5 B0 Kbk M/ A B B 0 RN S R B4l 22 0 TR A [ 2 A %

SEERIA TR VLRGN BRI s Brit: M/A 8

S TG142.2; TG156.5

Effect of tempering temperature on the microstructure and mechanical properties
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ABSTRACT  The effects of tempering temperature on the microstructure and mechanical properties of 600 MPa grade low carbon
bainitic steel belonged to FeMn~NbB series were investigated by utilizing scanning electron microscopy (SEM) and transmission elec-
tron microscopy (TEM)- The results show that tempering temperature has considerable influence on both the yield strength and the
tensile strength- The yield strength increases with increasing tempering temperature while the tensile strength has an adverse law - In
comparison with the asreceived steel. the yield strength of the steel tempered at 600 ‘C increases 105 MPa. With the increase in tem-
pering temperature- the yield strength increase first and has a slight decline after it reaches the highest point at 600 C. the tensile
strength decreases significantly, the elongation increases slightly and the yield ratio increases also- Through analysis it is concluded
that the major change of mechanical properties after tempering has a connection with dispersive precipitates with the size of less than
20nm the decomposition of large M/A islands in which martensite has a large proportion and the reversion of dislocations and poly-
gon ferrite-
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Table 1 Chemical composition of tested steel %
C Si Mn P Nb Ti Mo B
0.044 0.26 1.55 0.02 <0.1 <0.1 <<0.40 [hes

1050°C, Z2 4} iy 830~880 °C, 4G22 1% 4l
LB HIEAE 540~600 °C Py HL.
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Table 2 Mechanical properties of asrolled and heat-treated steels

KRB | KR s/ C Rpo.2/ MPa R../MPa A/% Rypo.2/ Ry
1 [H] K i 630 825 16.5 0.76
2 550 685 810 17.5 0.85
3 600 735 795 17 0.92
4 650 725 760 18 0.95
5 700 690 725 20 0.95
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Fig-1 Effect of tempering temperature on the mechanical properties

of 600 MPa grade low carbon bainitic steel
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Fig-2  Microstructures of the tested steel at different tempering temperatures: (a). (b) asolled; (¢) 550 C;(d) 600°C;(e), (f) 650°C; (g)-
(h)700°C
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Fig-3 TEM images. energy spectra and diffraction pattern of the precipitates: (a) particle morphology asrolled; (b) energy spectrum of particles

as7rolled: (c) diffraction pattern of particles asrolled: (d). (e) particle morphology after tempering at 600°C; (f) energy spectrum of particles af~

ter tempering at 600 C
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