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Interfacial Fusion Effect of ZTC4/TA2 Titanium Castings with Elongated Hole
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ABSTRACT: This paper aims to research the recombination mechanism of cast in and the interfacial fusion effect of titanium
alloy cast on parts. Investment casting and cast-in technology were adopted to prepare titanium alloy castings with elongated
hole. An acid pickling process was introduced to slim the tube wall to increase the inlaying proportion. Effects of inlaying pro-
portion on microstructure, interface and fusion rate were discussed along with the critical wall thickness of the melt through pipe
body. The results show that, the microstructure of the matrix castings was mainly consisted of flake o and § grain boundary; and
the tube body was a sheet widmanstatten structure. The interfacial fusion rate of castings went up with the increase of the inlay-
ing proportion. When the inlaying proportion was above 8 : 1, the fusion rate of the castings was more than 80%. When the in-
laying proportion was above 15 : 1, fusion penetration phenomenon happened in the tube body. As a conclusion, titanium alloy
castings with elongated hole can be formed by investment casting and cast-in technology, and the interfacial fusion rate of cast-
ings can be increased by reducing wall thickness of the tube.
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Fig.1 Dimensions and structure of ZTC4/TA2 titanium alloy
castings
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Tab.1 ZTC4/TA2 castings with different inlaying proportion

%7 PEFEEE /mm PE(FHME/ mm FAEEE mm BHAREE/ mm BRI
1 5 18 0.83 4.17 5:1
2 5 18 0.71 4.29 6:1
3 5 18 0.56 4.44 8:1
4 9 26 1.00 8.00 8:1
5 9 26 0.83 8.17 10:1
6 9 26 0.71 8.29 12:1
7 9 26 0.56 8.44 15:1
8 9 26 0.38 8.62 23:1
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Fig.2 Result of X-ray nondestructive testing and macro
structure of castings
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Fig.3 Fusion rate of casting with different inlaying proportion
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Fig.4 Metallographic structure of castings in wall thickness of 9 mm with different inlaying proportion

A ZTC4 Bk& 4 WM a+p 2RSS 45
R AT A A KRR A XA AR, RS A X BEA RN
EIRZ MAEAESEN . A IX TA2 BRI AR & A4
T, TR MEER A AR, RS R



4 o® R B TR

2018 4% 5 H

Z R AR &L A, IR RN AR o MBI IRSS
PR

MR EAME R S mm B, SR S 1,6 11,
8 ¢ 1 BRI AR R 32.56%, 51.9%, 80.85%.
XTS5 01 IEEIE, REAE K E RS A
A IX B, CYEER N 2 8 ¢ 1 I, R/ R

i
p;ml
i

a ﬁ-ﬁéﬂ 4 *’Z‘J

125 pm

c HEREEL6 1 1, FEEJZ0.71 mm

ok a #3822, RAEE DXs Do PR TRER g 5
mm 7 A SLAITEEBR G 8 0F, ML R T 8 1
W, PEPHE G A 80%. Bm A R AF T i
AR AL A BRI AL, I R e S T AR
P, BT 5 S B T I o g B 5 240 I ALK A B B Y

100 pm

b HEFELLS 1 1, EFEEJF0.83 mm

100 um

d EEFGEES 1 1, EEEE0.56 mm

K5 BEJRE 5 mm A [a) B 6% L 8% 1F 5 T G AH A1

Fig.5 Interfacial metallographic structure of castings in wall thickness of 5 mm with different inlaying proportion
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