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Study on Shrinkage Ratio of Cast High Nb-TiAl Alloy Based on Orthogonal Test
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[ABSTRACT] The effects of geometric shape, resisted shrinkage and free shrinkage, sample size on the linear shrinkage
ratio of two high Nb-TiAl alloy investment castings were investigated by orthogonal test. The results show that the average
linear shrinkage ratio of Ti-45AI1-8Nb is 2.12%—3.28%, and the average linear shrinkage ratio of Ti-48Al-7.5Nb is 2.55%—
3.39%, and the linear shrinkage ratio of the latter is larger. The linear shrinkage ratio of the resisted shrinkage specimen in the
unblocked direction is 44.8%—47.7% higher than that of the free shrinkage specimen. The geometry and size have little effect
on the linear shrinkage ratio, and resistance to solidification shrinkage has a greater impact on linear shrinkage ratio. As the
sample size increases, the linear shrinkage increases by 100%, but the linear shrinkage ratio gradually decreases to 20%.
Keywords: Linear shrinkage; High Nb-TiAl alloy; Orthogonal test; Investment casting; Solidification shrinkage ratio
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Fig.1 3D printing wax patterns of four kinds of shrinkage ratio
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Fig.2 Casting size measurment position
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Fig.3 Two kinds of alloys casting sample
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Fig.4 Comparison of line shrinkage data of Ti—-45A1-8Nb
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Fig.5 Comparison of line shrinkage data of Ti—48Al-7.5Nb
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Fig.6 Error analysis of measured and calculated values
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Table S Orthogonal experiment result of two alloys

SES AR UL EES
A B C | Ti45AL8Nb | Ti48AL7.5Nb
OLFTFER) (GRS )| JR1) '
1 1 1 3.28 5.33
1 2 2 2.22 2.55
2 1 2 3.07 3.39
2 2 1 2.12 3.07
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Table 6 Variance analysis of Ti-45A1-8Nb orthogonal experiment
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Table 7 Variance analysis of Ti—48A1-7.5Nb orthogonal experiment
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Fig.8 Three major room temperature phase of TiAl alloys
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Fig.9 Internal shrinkage distribution of samples
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