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Abstract

In order to produce ultrafine-grained steel, 45 steel was quenched and warm-rolled. The total re-
duction was 50%. The microstructural evolution during the process was studied by using an opti-
cal microscope and a transmission electron microscopy. The properties were investigated by us-
ing tensile tests. The starting microstructure was lath martensite with a small amount of flake
martensite. The microstructure of the specimen compressed at 600°C - 700°C was nano-carbides +
equiaxed ultrafine ferrite grains and a good combination of strength and ductility was obtained.
The tensile strength and total elongation were 646 - 861 MPa and 21.51% - 9.1%, respectively.
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700 CEZ 5 FIMMEHRIIKALY) + SHBMFERRE, BA RIFHNSEE 1R, REMEMS
%3 7 646~861 MPaf121.5%~19.1%.
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L 2 B A AR TR . KRB BRI AN A Z & E. ERENREST, 2K
TEZFRIZUBYAR T T2, e ki, s Ae e, 2 mBisie f REUR[1]-[3]. XET 2B A
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Figure 1. Dimension of the mini-specimen for
tensile tests
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(a) OM image (b) TEM image

Figure 2. Microstructure of as-quenched 45 steel
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Figure 3. TEM microstructure of the specimen rolled at 600°C
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Figure 4. TEM microstructure of the specimen rolled at 650°C
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Figure 5. Stress-strain curves of the specimens rolled at various
temperatures
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Table 1. Mechanical properties of ultrafine-grained 45 steel

= 1. BAE&E 45 W HF e

A i B oy (MPa) 02 (MPa) 9 (%)
600°C 861.2 7773 19.1
650°C 775.0 687.5 213
700°C 646.3 503.7 215
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1) £ 600°C~700°C fill £ iRE (1O 4 4R S5 B ANk 200k ok + UKL, 5T A 1 R~ B A5 T
IO T . SRIANAk HL R R 58 4 (M BN A5 P46

2) 1 600°C il AN 45 4NEA BLEIOL & F125 Mg, HURam B A K22 45 Ky 861.2 MPa I
19.1%.
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