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ABSTRACT The effects of pretreated microstructure on the multiphase microstructure features at room temperature and the mechani-
cal properties of low-carbon steel were studied by the treatment of water cooling after hot—rolling in the y phase region or in the y + «
phase region followed by the treatment of intercritical reheating—quenching—partitioning ( IQ&P) . Two different pretreated microstruc—
tures which are martensite and martensite + ferrite are obtained by the two different hot-rolling and quenching processes. After
IQ&P the steel with martensite as pretreated microstructure in which the volume fraction of retained austenite is 8.2% is turned
into a multiphase structure composed of lath intercritical ferrite block tempered martensite needledike untempered martensite and
retained austenite. While the steel with martensite + ferrite as pretreated microstructure in which the volume fraction of retained
austenite is 14.3% is turned into a multi-phase structure composed of lath intercritical ferrite block or needledike untempered
martensite and short needledike or block retained austenite. With the same IQ&P process parameters the tensile strength of the steel
with martensite as pretreated microstructure is 770 MPa the elongation is 28% and the product of strength and elongation is 21560
MPa<% . While the tensile strength of the steel with martensite + ferrite as pretreated microstructure is 834 MPa the elongation
increases to 36. 2% and the product of strength and elongation reaches to 30190 MPa*% . In other words the steel has obtained a

good combination of strength and ductility.
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Fig.2 Pretreated microstructures of the steels after hotrolling and water quenching ( F—ferrite; M—martensite) : (a) water quenching after hot—

rolling in the vy phase region; (b) water quenching after hotolling in the y + a phase region
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Fig.3 SEM images of the steels with martensite as pretreated microstructure treated by IQ&P process: ( a) microstructure; (b) enlarged image of
Square I ; (¢) enlarged image of Square II. IF — intercritical ferrite TM — tempered martensite  RA/UM — retained austenite or untempered
martensite
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Fig.4 SEM images of the steels with martensite + ferrite as pretreated microstructure treated by IQ&P process: ( a) microstructure; ( b) enlarged

image of Square [; (c¢) enlarged image of Square I
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Fig.5 Dilatometry curve of specimens obtained by reheating to 750 C.
°C for 30 min direct quenching to room temperature for the steel with Mn
martensite + ferrite as pretreated microstructure
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Fig.6 TEM morphology of retained austenite in the steels treated by IQ&P process: (a b) bright and dark field images of retained austenite in the
steels with martensite as pretreated microstructure; (¢ d) bright and dark field images of retained austenite in the steels with martensite + ferrite as

pretreated microstructure
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Fig.7 XRD patterns of the steels with two different pretreated micro—
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Fig.8 Stress—strain curves of the steels with two different pretreated microstructures treated by IQ&P process: ( a) engineering stress—engineering

strain curves;

14.3%

( b) true stress—true strain curves
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Table 1 Mechanical properties of the steels with two different pretreated

microstructures treated by 1Q&P process

R/ R,/ R, xA/ RA
A%
MPa MPa ( MPa+*%) 1%
a 510 770 28 21560 8.2
b 510 834 36.2 30190 14.3
ta— v bh— +
iRy R, — yA— R, xA—
 RA—
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