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ABSTRACT The experiments of the nondendritic semi—solid slurry preparation of 1Cr18Ni9Ti
stainless steel show that when stirred for 2—3 min under the test conditon, the semi-solid slurry
with 50%—60% fraction solid and spherical primary austenite in the size range of 100—200 gm can
be obtained and is easy to be discharged from the bottom little hole of the stirring chamber. The
nondendritic slurry can be rolled into given plate form successfully, but the solid phase and liquid
phase are separated in rolling process so that the solid primary austenitic grains are concentrated in
the center and the residual liquid is near the edge of the rolled plate. The strength of the plate rolled
only once with semi—solid slurry are higher than that of the traditionally hot-rolled plate of 1Cr18Ni9Ti

Oct. 2003 pp.1071-1075

stainless steel, but the elongation is lower.
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1 ¥ESREENHESARTER
Fig.1 Schematic of preparation and rolling of the semi—
soli steel slury (1—Center block bar, 2—Pouring
3—Chamber,
rer, 5—Heating element, 6—Slurry,
water, 8—Roller, 9—Rolled plate)

basin, 4—FElectromagnetic stir-

7—Cooling

AR, SHHE—EE, HaEERESEALES
1Cr18Ni9Ti NEMAE R+, WIBUE BAY L E SRR
HENKS; B BRMEXNRFEREM ST
BE. it BER (75%HCIH-25%HNO;, 4% iR
Fix$ 1Cr18NiOTi REMEMIRRERITE MR, MB—IRE
RGBS G, MR AT R Kk
MEHE, BESENFESKERHERE F—4ikK
AR LR R BEHTIEK 9.8 kW, HiHkatE 60, 120,
180, 240, 300 s; B_HiAFBRUEHLRR G W
& 5.9 kW, SiHadiE 60, 200, 395, 440 s.
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B R, B XA E SRR AR R, 5L
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Fig.2 Microstructures of semi-solid 1Cr18Ni9Ti stainless steel stirred at 9.8 kW for 60 s (a), 120 s (b), 180 s (),

240 s (d) and at 5.9 kW for 395 s (e) and 440 s (f)
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B3 1Cr18NioTi AEMAELESIH B AR

Fig.3 Microstructures of semi-solid rolled plate of
1Cr18Ni9Ti stainless steel in the middle of the plate
(a) and near the edge of the plate (b)
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Rolling direction

Sampling position

B4 hrfeslReREeEa

Fig.4 Sampling position for the tensile experimant from
the rolled plate
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Table 1 Property comparison between the semi—solid rolled plate and traditional hot-rolled plate of 1Cr18Ni9Ti

stainless steel

Rolling process Heat treatment

Tensile strength, MPa Yield strength, MPa Elongation, %

Traditionally hot rolling Quenched in water at 1100 C

SSM rolling only once Quenched in water after rolling

541—790 196—510 40—81

766 492 27.7
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(1) ZEALZREAT, 4 1Cr18Ni9Ti REHEE
SR T EEMER: BREMF.OETHM 1080 C,
KGR 1600 T, BHkzhay 9.8 kW, SEHEmtH]
4 2—3 min, XEERR BRI FE 40 4 B AR A R
SFR/MA 100—200 pm, EHZEY 50%—60%, XEEH
FESERMET AR A .

(2) 1Cr18Ni9Ti A4 E A HOR AT LA HL A 4L
#l, ERRIEERTREBRAALET ME, RRWER
BN R P OFS, TR RIS AR,
YR, BAAREARRE.

(3) & —EW AL, 1Cr18Ni9Ti REMLEANK
BHLRISURT A9 F IR R B LW LS SR EE R, (HibK
ETR.
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