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Fig.1 The graphite mold of vertical centrifugal casting
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Fig.2 Schematic drawing of titanium alloy castings: (a) cylindrical

casting, (b) wedge casting, and (c) thin-walled casting
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Fig.3 Scheme of ISM apparatus: (1) induction coil; (2) water
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cooled copper crucible; (3) melt; (4) skull; (5) guide plate;
(6) mould; (7) centrifugal turntable; (8) dump device; (9)
heat radiation pyrometer; (10) camera position; (11) inert
gas entry hole; (12) air entry hole; (13) vacuum gage

interface; (14) vacuum system interface

ETE I3 M B0 ISR G S EaE, I
AR B0 T35 B A TiE 55 7 Tn) g 3 A ), B R
BEhHR 25 °C, HILZSHWwE 1 Fin.

x1 REEHEIZSH

Table 1 Technological parameters used in the experiments

Castings Gravity field Centrifugal field
Rotational velocity /rmin’’ 0 160 and 280
Rotational direction / counter-clockwise
Temperature of mould/C 25 25
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Fig.4 Formation results of titanium alloy under different casting

technologies: (a) gravity casting and (b) vertical

centrifugal casting
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Fig.5 Position of defects of titanium alloy castings at different
rotational velocities: (a) 0 r/min, (b)160 r/min, and (c)

280 r/min
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Fig.6 The forming state of thin-walled titanium alloy casting
at different rotational velocities: (a) 160 r/min and (b)

280 r/min
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Fig.7 Forming state of wedge titanium alloy casting at

different rotational velocities: (a)0, (b) 160 r/min,

and (¢)280 r/min

3 & it

1) A amma B0 N R R T E
.

2) LB O T, A LAY R AR A B e
Bty v VBRI A s B A Sl A R 2 P 8 1T 9

3) X F 3 mm BEE MRS G REME, EE )T
ToIE TG s 4025003 T RO 280 B 4 39 (% 389 v 484
el T B ST R A P S T o T R i AN

4) fEEN T, G SR R AR RE )
ZE, B AR R S DL R 2y B TR A ) 38 i
.

S E 30K
[1] Gorynin I V. Materials Science and Engineering A[J], 1999,

References

263: 112



806 °

G E AR

%38 4%

[2] Boyer R R. Materials Science and Engineering A[J], 1996, 213:
103

[3] Leyens C, Peters M. Translated by Chen Zhenhua(Jz4E).
Titanium and Titanium Alloy(k 5 %K & 4 )[M]. Beijing:
Publishing House of Chemical Industry

[4] Nan Hai(® #F), Xie Chengmu(iff il A). China Foundry
Equipment and Technology( P [E # i& %% & 5 i K)H[J],
2003(6): 1

[5] Schutz R W, Watkins H B. Materials Science and Engineering
A[J], 1998, 243: 305

[6] Lian Z, Guozhen L. Material Science and Engineering A[J],
1998, 243: 294

[7] Bania P J, Hutt A J, Adams R E. Titanium’92 Science and
Technology[C]. Warrendale: TMS, 1993: 2787

[8] Thilo Brenner, Thomas Glatzel, Roland Zengerle et al. 7th
International Conference on Miniaturized Chemical and
Biochemical Analysis Systems[C]. Beijing: [S.I.], 2003: 903

[9] Eylon D, Keller M M, Jones P E. Intermetallics[J], 1998, (6):
703

[10] Watanabe K, Miyakawa O, Takada Y et al. Biomaterials[J],
2003, 24: 1737

[11] Liu K, Ma'Y C, Gao M et al. Inermetallics[J], 2005, 13: 925

[12] Choudhury A, Blum M. Vacuum[J], 1996: 829

Effect of Centrifugal Field on Casting Characteristic of Titanium Alloy

Li Changyun', Cui Hongbao', Wang Kuangfei', Mi Guofa', Wu Shiping?, Guo Jingjie?, Fu Hengzhi’

(1. Henan Polytechnic University, Jiaozuo 454000, China)

(2. Harbin Institute of Technology, Harbin 150001, China)

Abstract: The filling and solidification process of titanium alloy melt in graphite mold was investigated in vertical centrifugal field and in

gravity field, respectively. The results show that the process in the former is better than that in the later. The flowability and the filling

ability of the melt in the centrifugal field are much improved, it is especially favorable for producing the castings with 3 mm thin wall. The

mold can not be fully filled by the melt in the gravity field, in such case the filing resistance is larger than filling force. The full filling can

be realized in the centrifugal field. By which the minimum wall thickness of a casting can reach 0.3 mm In addition, under the common

action of Coriolis force and centrifugal force, the defects of titanium alloy casting decreases with increasing of rotational velocity.

Key words: vertical centrifugal casting; filling; titanium alloy; solidification; casting characteristic

Biography: Li Changyun, Ph.D., Lecturer, School of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454000, P.
R. China, Tel: 0086-391-3983353, E-mail: lucy1226@126.com



