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ABSTRACT Spring steel (605i2Mn) and stainless steel {1Cr18Ni9Ti} were rolled by one pass in
the semi—solid state, and the tensile test of their products was carried out. The rocom temperature
mechanical properties and the mechanism of plastic deformation during tensile deformation were in-
vestigated. The results show that the mechanical properties is obviously effected by solid fraction, and
increased with solid fraction increasing. The lignid and solid phases were broken away during rolling
in the semi-solid state, which resulted in the difference of microstructural distribution, so that the
difference of mechanical properties at different regions appeared. At the same time, the mechanism
of plastic deformation during tensile deformation of rolled products of semi—solid steels has their own

characteristics.
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Table 1 The chemical compositiona of steels 605i2Mn and la— 10—t 10—t
1Cr18Ni9Ti tested
(mass Fraction, %} '
- S F—- <+ —_———
steel C S Mn {r N Ti 8 P L r 3 ]
60Si2hn 0.61 1.83 0.70 <0.03 <D.D35 ‘
1Cr18XNi9T: 0.1 <01 <2.0 17.43 10.63 0.5% <0.02 <DD35 B2 RS
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Fig.l Schematic diagram of semi—solid steel preparation
and rheorolling
1 — Electromagnetism stitring coil. 2 — Pouring

gate, 3 — Liquid steel. 4 — Bung, 5 — Semi-solid

slurry, 8 — Stirring crucihle, 7 — Water—<ooling
roller
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Fig.2 Dimension of tensile sample
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Table 2 Experimental parameters of steel B0SiZMn tensile
tested

Sample Gauge Ultimate Ultimate

length

Gauge Elong-
length

strength tensioned
Lo, mm F. kN op, MPa £, mm 6§ %

force tensile ation

Conventionally  19.79 12.20 99.1.4 2240 13.20
(more passes)
Semi-solid 19.83 8.38 B80.3 21.80 9.56
(one pass)

FHY [ RN (£,=0.3), SRR TRMR . AR
. AT 1 BRALATE. LF-RAHART T
57, @EE iz U 3 R, FEIELS A e
{9 BE A LE 1 SRR B M LE W R R |, 60512Mn £ 1)E. ¥F
A#REH B AR R.

3 BT 605i2Mn LIHAYEE AN
Fig.3 Room temperature microstracture of semj—solid
B0S5i2Mn rolled piece
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Fig.4 Sampling positions of 1Cr18Ni9Ti
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Table 3 Mechanical properties of 1Cr1BNi9Ti stainless ateels

semisolid-rolled and conventionally hot—rolled

Room temperature

Sample Thermal mechanical properties
treament on, MPa o,, MPa &%
Position a Water caoling 612 500 16
Position b Water cooling 1022 480 40
Position c Water cooling 665 490 27
Conventionally 1100 T, water
hat-rolled cooling 541-790 196-510 40-81
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Fig.b Microstructure of steel 1Cr18Ni9Ti ralled in Semi-
solid state
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Fig.8 Relationships between oy, o<, § and solid fraction f.
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