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A Study on CCT Curves and Quenching-Tempering Process of
New HSLA Steel S690 ®219 mm x 14 mm Seamless Tube

Pan Xianming, Du Kun, Li Gang, Xiang Huajun, Yang Huangguang and Wang Chuan
(Tube Research Institute, Hubei Xinyegang Co Ltd, Huangshi 435001 )

Abstract The continuous cooling transformation (CCT) curves of S690 steel tube (/% ; 0. 15C, 0.258i, 1. 32Mn,
0.012P, 0.005S, 0.20Cr, 0.04Al, 0.08V) with cooling rate 0. 01 ~30 “C/s are measured and the effect of quenching at
890 ~970 °C and tempering at 600 ~690 °C on structure and mechanical properties of the steel has been studied. Results
show that the phase transformation points of steel S690 seamless tube are Ac, 828 C, Ac, 753 C, Ms 395 °C, and the
critical cooling rate of steel is 13 *C/s, and there are ferrite, pearlite, bainite and martensite four transformation zone; with
selecting quenching at 910 ~930 °C, the structure of steel tube is uniform and fine with average grain size 13.9 pum, and
the steel has higher hardness with HRC value 42. 5; with tempering at 615 ~675 “C, the steel tube has uniform tempered

sorbite structure and better comprehensive mechanical properties.
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0.15 0.25 1.32 0.012 0.005 0.20 0.02 0.10 0.04 0.08
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Fig.1 Morphology of structure of steel S690 seamless tube with cooling rate 0. 1 °C/s- F({ferrite) + P( pearlite) + B(bainite) (a),

0.5 C/s- B (b), 5 C/s- B +M(martensite) (c), 10 C/s- minor B+M (d), 13 C/s- M (e) and 30 C/s- M (f)
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Fig.2 Continuous cooling transformation (CCT) curves of steel
S690 seamless tube
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Fig.3 Morphology of structure of steel S690 seamless tube with quenching at 890 C (a), 930 °C (b), 950 € (c) and 970 °C (d)

for 1 h, SEM
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Table 2  Effect of quenching temperature on austenite
grain size of steel S690 seamless tube
BKIRE /C YRR /um

890 12.7

910 13.6

930 13.9

950 14.1

970 17.5
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Fig.4 Effect of quenching temperature on HRC hardness value
of steel S690 seamless tube
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Fig.5 Effect of quenching and tempering temperature on brinell hardness value (a), yield and tensil strength (b) and ambient im-

pact energy (c) of steel S690 seamless tube
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Fig. 6 Morphology of structure of steel S690 seamless tube with quenching at 930 °C and tempering at 600 C (a), 630 (b), 660 C
(c) and 690 C (d), optical
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Fig. 7 Morphology of structure of steel 5690 seamless tube with quenching at 930 C and tempering at 600 C (a), 630 C (b), 660

C (c) and 690 C, SEM
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