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Abstract: The microstructures and mechanical properties of an ultrahigh-carbon steel with 1.37 wt.%C
subjected to austenitization at single y phase region and austempering at low temperatures have been
studied. The results show that a superbainite comprising lamar bainite ferrite and film-type retained
austenite is generated. An impact absorbed energy of 12.7 J, a fraction strength of 1 622 MPa and
an elongation of 5.5% are obtained for UHCS-1.37C austempered at 310 ‘C for 8 h. The combination of
excellent strength and toughness is attributed to the superbainite.
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Fig. 1 OM Images of UHCS-1.37C austempered at 310°C for respectively
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Fig. 2 Volume Percentages of UHCS-1.37C austempered at for various time periods
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Fig. 3 OM Images of UHCS-1.37C austempered at differert temperature for 2 h
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Fig. 4 SEM Images of UHCS-1.37C austempered different temperature for 4 h
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Fig.5 TEM image of UHCS-1.37C austempered at 270°C for 8 h, in the corner is diffraction pattern
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Tab.1 Volume fraction of the retained austenite (V y ) and C content in the retained austenite
(Cy) for UHCS-1.37C austempered at 270°C and 310°C for various time
SRR /C SR I IE / h TR AR TR H / vol. % FRANBLECHR ik S &/ wt.%
1 48.5 1.73
2 57.1 1.76
270 4 51.0 2.12
8 38.2 2.31
0.5 43 1.68
1 55.2 1.69
310 2 64.6 1.99
4 56.4 2.33
8 50.6 2.49

5 2 UHCS—1.37C 7£ 270°C #1 310°C &iB ARt iE J5 HY J1 2 1 B
Tabl.2 Mechanical properties of UHCS-1.37C austempered at 270°C and 310°C for various time periods

S /C o SEmNE /h JEARGEE /MPa HThiRE /MPa WTIRIWCAESR /% % ERIEEE /HRC o IR CRE R /)
1 - - - 58.0 33
2 469 527 ~0 58.0 4.1
270 4 1086 1344 1.4 50.1 12.9
8 1592 1802 0.5 54.0 12.5
0.5 60.8 2.8
1 - - - 56.1 4.1
310 2 867 1247 2.0 46.3 9.8
4 1233 1573 54 48.7 17.4
8 1283 1622 5.5 48.0 12.7
e 7 FORBRINK R
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Fig. 7 SEM morphologis of UHCS-1.37C austempered at 270°C
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