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Effect of power on temperature field in electromagnetic cold crucible
continuous melting and solidifying of high Nb containing TiAl alloys
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Abstract: The temperature field in electromagnetic cold crucible continuous melting and solidifying of high Nb
containing TiAl alloys was researched by experimental and numerical simulation methods, the calculation model was
established with Ansys software. The results show that, the induction heating originates from the skin layer of the ingot in
the cold crucible, and then transfers to the inner and lower parts, thermal equilibrium will be reached after some time, and
the temperature will not increase further. Both the steady temperature and highest temperature of the melt increase with
the power increasing, the melt is overheated when the power is 50 kW. The electromagnetic cold crucible continuous
melting and solidifying high Nb containing TiAl alloy is achieved successfully under the condition of 50 kW and 0.7
mm/min.

Key words: high Nb containing TiAl alloy; electromagnetic cold crucible; temperature field; continuous casting;

numerical simulation

TiAl &4 R I RS i 2 A ok o, [ BAIE
SORHE R HR E BB e A T e S
G, PR RS SRR RN AT TS, X
Hh [ A R R R T R B R Y e ke
B & A Ll RS A T 1 R R L AR
REFPUGZASPERE, S Nb (I A HS A L il
AR 4 60~100 °C, WSBOHEAEE, Hir
FIS AT VR RN . LS AR . S5 5 T
WS BN R S SIS AL TR R L, R

DR 3R A I S e e Ek B 15 8, BDHERAT
F RV BN LG IR B2, X e ks o et
AL, AHACER LR IR R 5
ARG AE [ BRE A 2 1, WIRr i o R A Rl
ZUTERER m etk B e hE

FE UG I SR LR T, IR I P e IR
B L PR RN AL [ ST (R AR A, o 3T 5 T
MELONEIERY W NANER 3 AT KL SE RN N pU ST
(ROt ] S T A R ORI AR K A% BT 1), gk

EEWB: EHEARFIFAIEE Y BINH (51274076), #UH LT A A % I H (NCET-12-0153)

ks BHA: 2013-07-28; f&ITHHEA: 2013-10-10

BIEES: WREwE, #U%, Mt fih: 0451-86413931; E-mail: ruirunchen@hit.edu.cn



s634 A G A R

SE T IREIE A1 ZUE T o PR B i PR A A . LRI
PRV Z G R A R, RS
B i BB S Bt 2T, Bk
B SeE AR . SRR BT AT
g FEEI T S AR SO R S R AL )
TIN50 R HE R0 S s R R R il
JESA RN, M A F BG4 S B e AR T S A A it
RS .

1 KEHESIHERE

1.1 ELRF BRI

HLRAV S F D TR AR R B U HY = I 2e D)0 TT
%, BE e RrlKSUERGE, A HI IR InIE 1
71 o PR M A I FEARAARLE , WS 27 mm X 27
mm, JE&HAH 30 mmX30 mm, =EN 110 mm. R
HNGELURR N T, R 2k Pl L e A AR L AR, A
HEI N AL mE Y, v DA IR N e ek
FERF ARG g, AT AT ABEA T4 ¥

1.2 EEIZHMNERZSNEME

KH K BAAERT XTY—16 18 #8470
T, MR ARG EE I 2 s, HT IR RGER
RIS N AT, A A ST R R
AR, AMIAME REOER, R
HHa & ALAm 2] PC, WS 5 AR L A m A BURE
AR, AEREDPRE, REAET R, IARRE,
IR B D, A A S Al S

B A H R S
Fig.1 3D drawing (a) and photo (b) of electromagnetic cold
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Fig.2 Schematic diagram of temperature measuring system
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Fig.4 Temperature field and temperature rising curves at power of 3 kW (Curves 1-5 correspond to five thermocouple positions
shown in Fig. 2): (a) Ingot temperature; (b) Meniscus temperature; (c) Calculated temperature rising curves; (d) Measured

temperature
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Fig.7 Temperature field at power of 45 kW: (a) Ingot; (b) Meniscus
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Fig.8 Temperature field at power of 50kW: (a) Ingot; (b) Meniscus
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Fig.9 Photos showing preparation of ingot by cold crucible
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continuous casting (a) and experimental ingot (b)
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