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Abstract The curves of hardenability of 07MnCrMoR hydropower steel plate are tested ,and the 100 mm thick tested
steel plate is quenched and tempered by heat treatment furnace and quenching equipment ,and the structure of and mechani-
cal properties of test steel are observed and measured. The results show that with increasing the distance from cooling end
the microstructure of tested steel transforms from martensite to granular bainite, and transforms to ferrite and granular bain-
ite microstructure at 50 mm from the water-cooled end. The lath bainite + granular bainite + pre-eutectoid ferrite are ob-
tained in test steel plate after quenching by queching equipment, then transforming into ferrite + granular bainite after tem-
pered, and a large number of carbides precipitating at ferrite matrix and grain boundary. The most reasonable heat treat-
ment process of the test steel is water-cooled quenching at 930 °C for 30 min and air-cooled at 660 °C for 60 min.

Material Index Ultea-thick, 07MnCrMoR, Hydropower Steel, Quenched and Tempered; End Quenching Test
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Table 1 Composition analysis of tested steel /%
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0.072 0.25 1.46 0.006 0.002 0.05 0.046 0.054 0.017 0.28 0.36 0.22

}ﬁﬁlﬁﬂ‘, ﬁjﬂ%ﬂﬁ'ﬁi?ﬁ?ﬁ%ﬁ ¥ :Pem/% =C +Si/30 + ( Mn + Cu + Cr) /20 + Ni/60 + Mo/15 + V/10 +5B =0.19



E2M

D EEREE  PrAb I T 2% 100 mm #5E 07MnCrMoVR 7K B R 2 2 BRI R ne - 63 -

®2 ERNAAKSHI=HER
Table 2 Cooling water parameter control model of quenching equipment
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Fig.1 Hardenability curve of tested steel 07MnCrMoVR
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Fig.2 Optical microstructure at distance (a)1.5 mm;(b)3 mm; (¢)5 mm; (d)20 mm;(e)35 mm; (f)50 mm from water cooling

end of tested steel 07MnCrMoVR
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Fig.3 Optical micrographs of tested steel plate 07MnCrMoVR after quenching at (a) Near-surface; (b) 1/4 thickness; (c¢) 1/2

thickness

%3 RIS 07TMnCrMoVR Z N 5 5 1ERE

Table 3 Mechanical properties of test steel 07MnCrMoVR
after quenching
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Fig.4 Optical microstructure of tested steel plate 07MnCrMoVR at- 1/4 thickness tempered at (a)640 °C ;(b)660 °C ;(c)680 °C;
(d)700 T
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Fig.5 Effect of tempering temperature on mechanical properties
of test steel
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