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Abstract: The influence of shell preheating temperature and structural parameters on the filling rate and shrinkage rate
of Ti-48A1-2Cr-2Nb and Ti-22A1-25Nb alloy characteristic structural components were investigated. The results indi-
cate that the filling rate of characteristic structural components of Ti,AINb and TiAl alloys are increased with the
increase of preheating temperature. The increase of wall thickness was conducive to the flow of metal liquid in the shell
to improve the filling rate of casting. With the shell preheating temperature of 600 °C, the linear shrinkage rate of char-
acteristic structural components of Ti,AINb alloy along lengthwise direction is lower than that of TiAl alloy. It is more
suitable to take 600 “C as shell preheating temperature to form thicker Ti,AINb alloy characteristic structural compo-
nents for investment casting, where the reaction between shell and castings can be reduced, and castings with higher

filling rate and lower linear shrinkage can be obtained.
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Tab.l Chemical composition of Ti,AINb and TiAl alloy ingot %
Wy
ikl Al Cr Nb Fe Si C O N H Ti
TiAl 32.62 2.50 4.82 0.02 0.02 0.006 0.073 0.004 0.000 8 Ao
Ti,AINb 9.92 — 42.38 0.06 <<0.08 0.028 0.064 0.031 <20.001 A

%2 TLAIND #1 TiAl & &3t bk
Tab.2 Comparison of Ti,AINb and TiAl alloy

GEH R/ C HIE/(grem ?)  EIRMRE/ MPa
Ti-48A1-2Cr-2Nb 1480 3.9 400~700
Ti-22A1-25Nb 1740 5.2 900~1 400
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Tab.3 Typical structural characteristic parameters' "

]

*m S KBE/mm g mm TAHE g  m %m BB RE/mmo g /mm AR
B /mm B /mm
P2 2 / V.6 6
M P, 2 40 120 4 / ARV, V.8 20 80 8
P6 6 / V,10 10
C,30 / F,2 2
RFC, C,60 20 80 4 / WF, F .4 40 80 4
C,90 / F.6 6
T2 / R2 / 2
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Investment casting of TiAl and T1,AIND alloy characteristic structural components
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Tab.4 Filling rate of TiAl alloy plate component at different pre-
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Fig.3 Filling rate of variable section, sharp angle, bar, transition arc and hole-type structural components of TiAl alloy at different pre-

heating temperatures
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Fig.4 Variable sections and hole casting by gravity bottom injection at different shell preheating temperatures
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Fig.5 Filling rate of characteristic structural components of Ti,AIND alloy at different shell preheating temperatures
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Fig.6 Shrinkage rate of each structural part of TiAl alloy in the length direction
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Fig.7 Shrinkage rate of each structural part of TiAl alloy in the thickness direction
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Fig.10 Residual stress simulation of Ti,AINb ring component

with gravity bottom injection at 600 ‘C
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