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Microstructure and mechanical properties on medium carbon pseudo-eutectoid
steel at different warm rolling temperatures
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Abstract: In order to strengthen the mechanical properties of plain carbon steel, 45 steel with pseudo-eutectoid structure after pretreat-
ment was warm rolled at different temperatures (450, 550 and 650 °C ), and the microstructure evolution and mechanical properties of
medium carbon pseudo-eutectoid steel during the warm rolling process were studied by means of scanning electron microscope, electron
backscattered diffraction analysis and tensile test. The results show that the microstructure of ferrite and pearlite obtained after the warm
rolling of test steel is multi-scale layered distribution. With the increasing of warm rolling temperature, the cementite lamellae gradually
fuses, spheroidizes, grows up and distributes evenly. When the warm rolling temperature increases from 450 C to 650 “C, the average
grain size increases from 0. 34 pm to 0. 59 pum, the tensile strength decreases from 1424 MPa to 1013 MPa, and the elongation increases
from 5.5% to 7.0%. When the warm rolling temperature is 550 °C , the strength and plasticity achieve the optimal combination, and the
product of strength and plasticity is the highest, which is 8350 MPa - %. This research results show that the mechanical properties of
plain carbon steel can be strengthened to a certain extent by constructing multi-scale layered heterostructures.
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Fig. 1 Sizes of tensile specimen

2 RIEEFR G

2.1 HEIRAAESS FENSH EMARFHE

K 2a NP ERBIRI IR A5 0 I RH ZL, I 2b D
BRANAE 90 °C HUK AT K AL BER 15 21 1) P S EAT 4
5 A, RN 0 3R 25 e B A i 56% 2RO
TRFN 44% R ZFARLLL, 22 TAL PR IR 42U A2
PhAEpTEHEL, BB S 240 89%, etk R Ik
EERAN 1%, REREEEEE TR, B
SRR ARSI R R RO BT R A
AR AR B ST A IF, AR TLEk S
AL R P B T R RO U2 ARG M, TS TA
ZRBE, M,

2 TGS (a) SHAE (b) BHEHS

Fig. 2 Microstructures of medium carbon steel in initial state (a) and quenched state (b)
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Fig. 3 Microstructures of medium carbon pseudo-eutectoid steel after warm rolling at different temperatures
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Fig. 4 EBSD images of medium carbon pseudo-eutectoid steel after warm rolling at different temperatures
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Fig. 5 Distributions of grain size for medium carbon pseudo-eutectoid steel after warm rolling at different temperatures
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Fig. 6 Distributions of orientation difference for medium carbon pseudo-eutectoid steel after warm rolling at different temperatures
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