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" Study on Melt Velocity Field of TiAl Alloy
in the Vacuum Induction Melting
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(2. Institute of Metal Research, Chinese Academy of Sciences,
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Abstract: Effects of input power and frequency on flow field in vacuum induction melting TiAl-based alloy have been in-

vestigated by simulation using finite element simulation software-ANSYS.
was insensitive to increasing input power and frequency which only altered the values of flow velocity.

It was found that the distribution of flow velocity
It was also showed

that the flow velocity significantly increased with the increment of input power at the same frequency and decreased with in-

creasing input frequency at the same input power. With loading different input powers and frequencies,
surface profile were measured to confirm the validity of the model.

the heights of free
A relatively good agreement was found in comparison

between results from calculation and those from direct measurement.
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Fig. 1 ~ Sketch of melting TiAl based alloy in VIM furnace
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Table 1

Values of input frequency, power and dimension of crucible

Input power/Input current

Input frequency/Hz

Dimension of crucible/mm

Power/kW 20 30 40 50 60

Current/A 600 900 1050 1200 1 350

2000 3000 4000 5000 6000

Diameter

Height
120 285
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Table 2 The EM-properties and thermal-physical data

Section/ Material ~Relative magnetic permeability Resistivity / X 10 " () - m  Dynamic viscosity/Pa + s

Density/kg + m >

Alloy/ TiAl 1. 00 1.71 3.50 x10 3 3.81 x10°
Coils/ Copper 1.00 1. 67
Crucible/ CaO 1. 00 1.00
Air area/ Air 1. 00
3 & R
Water
3.1 H#H cooling
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Fig. 2 Distribution of the magnetic intensity within furnace shell
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Fig. 3 Flow field vector diagram of the molten alloy (a) and

distribution of velocity in molten alloy (b)
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under smelting power of 1 kW
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Table 3 Heights of free melt surface with loading different input powers and frequencies(m)

Frequency/Hz
Input power/kW 2990 21795 2 595
Experiment Simulation Experiment Simulation Experiment Simulation
70 0. 035 0. 023 0. 037 0. 024 0. 035 0. 021
85 0. 045 0. 037
100 0. 062 0. 055
115 0.072 0. 057
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Table 4 The oxygen contents of as-cast TiAl-based alloy

-l

loading different input frequencies

No. Alloy Frequency/Hz ~ Oxygen content/ x 10 ~°
1 Ti45AIBNLO. 8B 2 500 2 100
2 2 000
3 2 990 1 700
4 1 300

H T &SRR -2 2L i, 0% &
GaSUIG S PR E RN R ZURRRE , 45 5 A3
BT, BEPR A B 7 i A ) 5 R e AP g AN A T T IR
WA, DLk TR R e S 8RR s e i . bR AR
PN LR P X P T T, A B R i A D R R
FUERC, DURBISRA LA &M B R T il
RIS 255 B RFAME 5. 5 kg Ti45AI8NLO. 8B &4

IR H T E LW E 6, HARBAE T2 T Tolkal
Al 4@ Nb Jg . Ti-B i) 4 FHS 431 45 Ti 2T CaO
BN, RS TiE T eSS, Gy EkmME
2, FESERT 2 Paly, PPARESK, MERO0.15
~0.02 MPa; EBUa ASSZ 2 990 Hz, FFERLL 40 kW /)N
D% 5 min, §f 5 min J53% B YRR IR 3] 60 kW
BHEALE, B, m CaO HEW I AT 4
Ti, fepoR G, TR e, RGBT L
R, HATASEAL B, TR S S A S, ORI
60 kW 2% FL AT i BRI Ak, L 1 485 B b TR IS (D45 B
MIFF ek 2 3 T8 2 R KA THE 30 ~60 5), MRDIE
FN70 kWikHL, FROREE 90 s, BB IR K Z7E 1 970 K,
PEAE R Ih R, WHESFERIEE AR, BlEL.

80
Over-heating
| Melting
§ 60| J—\
s Pouring
% 40 op into mould
s 401 a
ER
o
[
- 20+
" Vacuumizing Freezeing
0 . 1 N N 1 N N 1 .
5 10 15 20 25 30 35
t/min

Pl 6 Ti45SAISNBO. 8B 44 i FL A RIA T2
Fig. 6 Vacuum induction melting process of Ti45AI8NbO. 8B
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