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ABSTRACT 1Crl18Ni9Ti stainless steel tube blanks were produced by electromagnetic centrifugal
casting. It was found that the as—cast microstructure of the blanks was refined due to electromagnetic
stirring (EMS). Comparing with the tubes made by ordinary centrifugal casting, the prime dendrite
arm space (40 pm) is decreased by 70%; the yield strength is 274 MPa with a 23% improvement;
and the elongation ratio (77%) is improved by 28%. The plastic deformation ability of the tubes was
greatly improved by electromagnetic centrifugal casting. Thin—wall tubes of 1Cr18Ni9Ti stainless steel
can be cold rolled from the as—cast blanks. The maximum reduction ratio of the tube wall is larger
than 91.4% in this experiment.

KEY WORDS electromagnetic centrifugal casting, stainless steel, cold rolling, prime dendrite arm

space, plastic deformation ability

REGERE — L5 (B1R) LA TTEER 8
IFRERRHE, EEFHNE £r-mam 70% 2 k.
MFEEBREHERTE, B TR, Rk
ZFEE, REERST, MABERES. SEHENE
i, R, wrex 2 e o s —MEe s
R AR, 73 25Cr-20Ni-Fe—C i #v& £ M1 Hastelloy C
e EHHRFEHR, EBRTEAALEEASR S
EREOME, THERE THESMEE B5L wit, &
AR, #EMRIE R R R, R

*ERERREESEME 59995444
WEIVIAH L : 2003-01-27, WEIEHAH : 2003-04-30
EEE S« & W, B, 1975 4, 44

A, FEBOUIR S FR J1E R, N B - LAY
HERIFEWNRSE. B, RAELEFRBEEOEEAR
FIETEHERE. AN A BRE.O LM &8 1Cr18Ni9Ti
AERER, FXHBETERINL, 549 T 8.0 AR
N EEHF 1Cr18NiITI AEMERBSAL. ¥k
BE. FLEAR BT RAERERI R .
1 EB’FZE

LIk AMAE 1. £ 1Cr18NiITi AHBWE-& &
HEE, RERET 1600 CRHMERE4. BE.OH
Af#E] 500 C, BEMRI—EEBE, BLUEEN
2400 r/min, BHEMBEFENSERATSED. B
£ L R ST B A 0, 6, 9, 12, 15A. HIREHER
ZEEE (n#aE] 1100 C, {£iB 40 min J57K%), BUE K
TR B EHALR, FATHELST, BB, WEH


http://www.cqvip.com

1234 & &

% i 39%

gy

P ifbrdovi -
+4++;+§+fd Hhe,
A e ik, @,
] S,
g ¥ F.
/ 5
"0

okt
X
o
X
L

ST
- e

ey,

Bl HERCHERRREN

Fig.1 Schematic representation of electromagnetic cen-

trifugal casting
1—Steel mold, 2—Graphite mold, 3—Liquid metal,
4—Coil
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Fig.2 Microstructures of electromagnetic centrifugal casting of 1Cr18Ni9Ti stainless steel; outer (a, b, ¢) and inner

(d, e, f) parts respectively; exciting currents: 0 A (a,d),6 A (b,e), 12 A (c, f)
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Fig.3 Relationships between mechanical properties of the tubes and exciting current
(a) yielding strength (b) plasticity
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Table 1 Data of the rolling experiments of the 1Cr18Ni9Ti

tubes cast by electromagnetic centrifugal casting

Exciting  Tube wall First (Second) rolling
current  thickness ¢ t1 (t2) Reduction

A mm mm ratio R1 (R2), %

0 3.47 1.50 56.5

6 5.20 2.30 (1.00) 55.8 (80.7)

9 3.51 1.50 (0.50) 57.2 (85.7)

12 3.50 1.50 (0.30) 57.1 (91.4)

15 5.25 2.30 (0.50) 55.7 (90.0)

Note: reduction ratio Ry = (t — t1)/t, Ra = 't — t2)/t;

crack occuring only when current to be OA

BEA, #it 91.4% FRFH, EXFRINBESGE R
56.5% Bk .
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Fig.4 Rolling microstructures of electromagnetic centrifu-
gal casting of tubes (Rolling direction from right to
left along the page)
exciting current: (2) 0 A; (b) 9 A; (c¢) 12 A
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Fig.5 Relationships between average diameter of grains of

the tube and exciting current after first rolling

(a) before annealing
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