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Abstract; The effect of different process parameters on the microstructure and mechanical
properties of marine engineering H-beam steel (SM490YB ) were studied through the hot rolling
and ultra-fast cooling experiments. The mechanisms of strengthening and toughening of SM490YB
steel were analyzed. The results showed that with decreasing temperature of the final cooling, the
contents of bainite and acicular ferrite increase at the same position in thickness direction of the
tested steel, in contrast to those of polygonal ferrite and pearlite. Moreover, the strength and low-
temperature toughness of the steel increase with the decrease of the final cooling temperature.
When the final cooling temperature is 480 C and the heat return temperature is 554 C, the
performance of mechanical property is the best. The increase of the cooling rate can improve the
strength of the tested steel, however the excessive cooling rate can deteriorate the toughness.
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Table 2 Cooling process parameters
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2.1

Experimental schemes for different final cooling temperatures and cooling rates
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Fig. 2 Microstructure in thickness direction of tested steel

(a)—1/8; (b)—1/4; (c)—1/2.
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Table 3 Mechanical properties of SM490YB tested steel at different final cooling temperatures
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Fig. 3 Microstructure in thickness direction of test steel

(a)—1/8; (b)—1/4; (c)—1/2.
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Table 4 Mechanical properties of SM490YB tested steels at different cooling rates
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