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Effects of micro-alloy elements on fluidity of Ti-45A1-8Nb alloy

YANG Liang', WU Li-juan’, CHAI Li-hua®, CHEN Zi-yong?, LIN Jun-pin'

(1. State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing,
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Abstract: Embedded material shell was prepared using wax grid with 8 X8 mesh. The effects of micro-alloy elements on
the fluidity and mold filling property of Ti-45A1-8Nb melt were studied. The results show that the fluidity and mold
filling property of Ti-45A1-8Nb melt are improved by Si, Y, Cr, B, Ni addition. However, W and Co show no apparent
effectiveness. Mo and V have a negative impact on the fluidity. Procast, the casting simulation software was used to
analyze the reasons. Cr and Ni can reduce the melting point and increase the superheat temperature, so, the fluidity of the

melt is increased. Si and Y improve the oxidation resistance of alloy and reduce the reaction between melt and shell,

therefore, the fluidity of the alloy enhances. B improves the fluidity property attributed to its refinement.
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Fig. 1 Dimensions of wax pattern (Unit: mm)
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Fig. 2 Mould(a) and casting titanium machine(b)

Mo B, % WA S ICERT Ti-45A1-8Nb A 4 sh P g 1 5 s703

AT, SER A AP 2b) TN SLIG SR FH R LI
500 A RIS [A] 45 s. BLSETHGE FE 200 CHI T 207
%

2 HERE5SH

FEI Pk REFEAR T VR . R4 SRS e R (i
HO1, ASERENIASE 0.5, H5a ik a L 3
i, AL BEGRILE 1. EhEGERD N
Ti-45A1-8Nb, WRINHAB A G I0R)E, DIHMG 40
R, WWE 1 hEEHFR 0.5S1 IR A S 4
143 K Ti-45A1-8Nb-0.5Si

F1 9aR

Table 1 Experiment results

Ti-45A1-8Nb 0.5S1 0.5Y 0.5Cr 0.5B

34 49 45 44.5 43.5

0.5Ni 0.5W 0.5Co 0.5Mo 0.5V

41.5 35 34 28.5 27.5
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Fig. 3 Mode filling capacity of Ti-45A1-8Nb(a), Ti-45A1-8Nb-0.5Si(b), Ti-45A1-8Nb-0.5Y(c), Ti-45A1-8Nb-0.5Cr(d), Ti-45Al-
8Nb-0.5B(e), Ti-45A1-8Nb-0.5Ni(f), Ti-45A1-8Nb-0.5W(g), Ti-45A1-8Nb-0.5V(h), Ti-45A1-8Nb-0.5Mo(i) and Ti-45A1-8Nb-0.5Co(j)
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Table 2 Thermophysical parameters of investigated materials

Ti-45A1-8Nb-X t/C t/C (t—t)/C f;i(;lgj
- 1 506 1 444 62 34
0.5Si 1 492 1403 89 49
0.5Y 1507 1 444 63 45
0.5B 1 495 1428 67 44.5
0.5Cr 1497 1317 180 43.5
0.5Ni 1497 800 697 41.5
0.5W 1 506 1 444 62 35
0.5Co 1511 1 444 67 34
0.5Mo 1499 1321 178 28.5
0.5V 1499 1 405 94 27.5
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Fig. 4 Comparation of experiment result(a) and simulation
result(b)
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Fig. 5 Comparison of viscosity of Ti-45A1-8Nb(a), Ti-45Al-
8Nb-0.5Mo(b) and Ti-45A1-8Nb-0.5V(c)
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