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Fig.1  Characteristic curve of general Darcy flow
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Table 1  The parallel table of exponent (n) and Reynolds number (Re)

Re 10~20 20~30 30~40 40~50 50~60 60~70 70~80 80~90 90~100

n 0.91 0.83 0.77 0.71 0.67 0.63 0.59 0.56 0.53
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Table 2 The parallel table of Reynolds number and rotation

speed during titanium alloy melt feeding infiltration

Feeding infiltration zone Reynolds number Rotation speed/r·min

-1

Darcy flow zone 1~10 30~96

10~20 96~250

20~30 250~430

30~40 430~636

40~50 636~855

50~60 855~1112

60~70 1112~1395

70~80 1395~1768

80~90 1768~2180

Transition zone

90~100 2180~3003

High-flow zone �100 �3003
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Table 3  The parallel table of Reynolds number and rotation 

speed during model fluid feeding infiltration 

Feeding infiltration zones Reynolds number Rotation speed/r·min

-1

 

Darcy flow zone 1~10 24~74 

10~20 74~163 

20~30 163~267 

30~40 267~386 

40~50 386~513 

50~60 513~661 

60~70 661~825 

70~80 825~1040 

80~90 1040~1278 

Transition zone 

90~100 1278~1754 

High-flow zone �100 �1754 
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Infiltration Flux and Similarity Criterion during Centrifugal 

Casting Titanium Alloy Melts Feeding 

 

Sui Yanwei

1

, Li Bangsheng

1

, Liu Aihui

2

, Guo Jingjie

1

, Fu Hengzhi

1 

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

(2. Huai’yin Institute of Technology, Huaian 223003, China) 

 

Abstract: The quantitative formula of infiltration flux during titanium alloy melt feeding in centrifugal field was deducted. The infiltration 

flow mechanism in centrifugal field was analyzed. Based on the formula of infiltration flux and the similar physical simulation theory, the 

similarity criterion was presented. The results show that, the deduction of the formula of infiltration flux during titanium alloy melt 

feeding in centrifugal field can be divided into four stages in terms of Reynolds number, that is low-speed infiltration, Darcy infiltration, 

transient zone infiltration and high-speed infiltration. The feeding infiltration fluxes at four stages increase with increasing of rotation 

speed and centrifugal radius. The viscosity ratio of the model fluid to the titanium alloy melt is 0.365. 
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