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Continuous Cooling Transformation Curves of V-Nb Microalloying
High Strength Steel HRB600 Hot-Rolling Reinforcing Bars

Xu Zhidong, Fan Zhijin, Xu Zhi and Liu Wenyan
( Research and Development Institute, Wuhan Iron and Steel ( Group) Co Ltd, Wuhan 430080)

Abstract The test 600 MPa grade high strength steel (/% : 0.23C, 0.67Si, 1.35Mn, 0.028P, 0.023S, 0.131V,
0.033Nb) is melted by a 25 kg vacuum induction furnace and hot-rolled to 16 mm x 180 mm slab product. With dilatomet-
ric lest combined with structure metalloscopy and microhardness test the continuous cooling transformation expansion curves
of steel HRB60O at cooling rate 0. 1 ~ 100 C/s have been measured by hot simulation testing machine Thermecmastor-Z to
got the continuous cooling transformation ( CCT) curves of the steel and the transformed structure of steel is studied. Re-
sults show that with austenizing at 850 C, as cooling rate less than 3 °C/s the structure of tested V-Nb microalloying high
strength steel HRB60O is proeutectoid ferrite + pearlite; with cooling rate 5 °C/s the minor martensite occurs in structure to

effect the welding behavior of steel; and with cooling rate up to 100 °C/s the martensite structure is obtained in steel.
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Fig. 1 Schematics of specimen for thermal simulation test
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Fig.3 Morphology of structure of test steel HRB60O austenizing at 850 °C then cooling with cooling rate /(°C -
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Fig.2 Dilatation curve of test steel HRB600 with cooling rate
0.1 C/s
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Table 2  Effect of cooling rate on phase transformation
temperature and structure of test steel HRB60O
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N e N B
0.1 722 638 638 586 - - F+P
0.2 708 632 632 557 - - F+P
0.5 692 608 608 521 - - F+P

1 674 580 580 501 - - F+P
2 656 545 545 490 - - F+P
3 644 521 521 486 - - F+P
5 631 483 - - 277 - F+M
10 611 481 - 307 - F+M
15 602 481 - - 303 - F+M
30 584 481 - - 320 - F+M
50 568 489 - - 324 - F+M
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Fig.4 CCT curves and microhardness of test steel HRB60O
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