research Results and their Discussion
After austenitization at 950°С for 1 hour and the accelerated cooling in oil the steel had the following average properties:

Table 3

Mechanical properties of the 10G2FB plate steel after accelerated cooling

	Steel


	Yield point Т, MPa
	Ultimate strength В, MPa
	Tensile Strength
	Impact toughness KCV, J/sm2

	
	
	
	(, ((
	+20С
	-40С

	10G2FB
	610
	690
	22
	165
	140


With the increase of strength and viscous properties plastic parameters are saved at the necessary level. It makes such processing comprehensible for steels aimed for heavily loaded building constructions of responsible assignment.

Mechanical characteristics of steel with bainite structure depend on many factors. Among them it is necessary to distinguish solid solution hardening, grain-boundary hardening, dislocation hardening, hardening due to disperse discharge. To explain high properties complex of steel with bainite structure detailed micro-structural research with determination of characteristics of all listed factors has been carried out. Exception makes solid solution hardening because we examined only one kind of steel.
The microstructure was researched by all section of the sample. It has enabled to analyze microstructure at some deviations of cooling intensity. The products of intermediate transformation were the basic constituent structure despite some differences in speeds of cooling on the surface and in the center of the sample, as a result of the accelerated cooling in oil. These products look like strips, incorporated in packets, and also separate sites of hypoeutectic ferrite which has allocated on boundaries of the former austenite grains (fig. 1).

	[image: image1.jpg]



	Fig. 1. Microstructure of 10G2FB steel in the central part of the sample after austenitization for 1 hour at temperature of 1200°С and cooling in oil, 800


Austenitization at various temperatures within the limits of 950 … 1200°С has allowed receiving various sizes of austenite grain (fig. 2). Research of microstructure by means of optical microscopy has shown that distinctions in morphology of the disintegration products in the intermediate interval of speeds by the section of the sample are insignificant. Some difference was observed in the amount of hypoeutectic ferrite which appeared at the initial stages of austenite grain disintegration. According to classification of Dube this ferrite received the name "allotriomorphic" [16]. At the same time the amount of hypoeutectic ferrite is not strongly changes from the surface to the center of the sample, i.e. does not strongly depend on the cooling speed  of metal (fig. 3). 

At the same time the amount of allotriomorph tangibly depended on the austenitization temperature (from 5 % at 110 μm up to 16 % at 25 μm). That is the consequence of noticeable increase of the effective area of austenite boundaries at -grain reduction. These data are agreed with the results of Aaronson's research  [10], which has shown that the austenite grain size reduction leads to replacement of the strip morphology of ferrite to the morphology of grain-boundary allotriomorph. According to [19, 20] the presence of grain-boundary allotriomorph ferrite layers between bainite packets effects positively on viscosity of steel after the accelerated cooling. This effect has found application in so-called "backward quenching", which is a type of direct quenching after controllable rolling. It is noted for the beginning of the accelerated cooling after some pause after the ending of rolling during which allotriomorphic ferrite extracts [20]. 
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	Fig. 2. Change of the austenite grain sizes of 10G2FB steel according to the results of experiments. Time of holding at the given temperature - 1 hou.
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								do v 4.5 =		22.627416998

								Teoriya

						do=		2

				t cels		T kelv				d

				900		1173		17055.2250442353		53.7900871359

				950		1223		105732.697070768		80.6826972213

				1000		1273		567960.701835577		117.2267818732

				1050		1323		2686837.49428279		165.5807159091

				1100		1373		11350309.2644664		228.070404307

				1150		1423		43331013.3986021		307.1537733069

				1200		1473		151040346.80753		405.3831202066

				1250		1523		485042879.863287		525.3670215496

				1300		1573		1446291309.45745		669.7332171315

				1350		1623		4031781032.80167		136.3185241364

				1400		1673		10571211435.6997		168.8819675471

				1450		1723		26209342840.3982		206.6390867648
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