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ABSTRACT The microstructure evolution of a hypereutectoid steel (0.97%C) during deformation of
undercooled austenite was investigated by uniaxial hot compression simulation experiment. The results
indicate that the proeutectoid network carbides were restrained by deformation of undercooled austenite
and only pearlite was formed by dynamic transformation of undercooled austenite. Lamellar pearlite was
spheroidized dynamically by hot deformation, resulting in the formation of ultrafine (α+θ) microduplex
microstructures. The increase of deformation temperature, leading to the decrease of the degree of un-
dercooling, has the retarding effect on dynamic transformation of undercooled austenite. The decrease of
strain rate, leading to the prolonging of the deformation time, was beneficial to dynamic transformation
of undercooled austentite and dynamic spheroidization of pearlite, but the resulted ultrafine microduplex
microstructures was coarser.

KEY WORDS metallic materials, hypereutectoid steel, undercooled austenite, cementite, ultra-
refinement
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�, %) �: C 0.97, Si 0.26, Mn 0.31, S 0.004, P
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W� 5%HClO4+95%CH3CH2OH, WS3F, PH�

75 V.
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� 1 ]�A?`aEF (a) ^B, (b) b 30 ]/s ?BcbBf 650 ]<d 5 min

Fig.1 Microstructure of the hypereutectoid steel (a) furnace cooling, (b) Isothermal 5 min at 650 ]

by cooling rate of 30 ]/s

� 2 ]�AC 650 ], g>c_e 0.1 s−1, g>f ε=0.11 `?`aEF (a) ^fhc>g>, (b) i=
9>de

Fig.2 Microstructure of the hypereutectoid steel deformed at 650 ] at 0.1 s−1 to strain of 0.11 (a)

dynamic pearlite transformation, (b) the grain boundaries of prior austenite
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� 3 ]�AC 650 ], g>c_e 0.1 s−1 `?`aEF (a) g>f ε=0.92, (b) g>f ε=1.61

Fig.3 Microstructure of the hypereutectoid steel deformed at 650 ] at 0.1 s−1 to strain of (a) ε=0.92

(b) ε=1.61

� 4 ]�AC 650 ], g>c_e 0.1 s−1, g>f ε=1.61 `? TEM ja (a) fbh>gc_`ab (b)

Fig.4 TEM photo of the hypereutectoid steel deformed at 650 ] at 0.1 s−1 to strain of 1.61(a) and

the distribution of cementite particle sizes (b)
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� 5 	wuwv?B=9>^fg>^x�?xw
Fig.5 Influence of deformation parameters on trans-

formation kinetics of undercooled austenite of

the hypereutectoid steel

� 6 ]�AC 650 ], g>c_e 0.01 s−1, g>f
ε=1.61 `?`aEF (a) fbh>ab (b)

Fig.6 Microstructure of the hypereutectoid steel de-

formed at 650 ], at 0.01 s−1 to strain of 1.61

(a) and the distribution of cementite particle

sizes (b)
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