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Abstract

height of 750 mm and thickness of 4 mm) has been studied. The results show that small centrifugal force (or low rota-

Centrifugal investment casting of large thin-wall titanium alloy cylinders (with diameter of 660 mm,

tion speed) leads to incomplete fill of the cylinder mould by Ti-6A1-4V melt, while complete fill of the mould cavity is
achieved at large centrifugal force. For properly filled cylinders, the quantity of internal pores decreases with increas-
ing centrifugal force. For a given rotation speed and shell mould with uniform temperature field, the density of poroci-
ty increases with the length of melt path. By using shell moulds with an yttria face coat, precision cast parts with high
surface quality free of a case can be obtained, and the internal porosity can be eliminated by HIPing. Grain size of the
castings tends to vary significantly with cross-section thickness, and needs to be adjusted through measures such as
post-casting heat treatment and composition modification.
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Fig.1 Thin-wall cylinder and its cut-up view
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Fig. 2 Assembled support tooling and the wax pattern
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Fig. 3 Shell mould of the cylinder and bottom-pouring design
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Fig. 4 Filling results at low rotation speed

and high rotation speed

B GETE N T e i e A R T R s
AN , PT LA S R 5 v i, TRZE R 5
BENHEEAL,20 ¢ BB I LIE 190 pm 195
LU/ E] 27 wm, i 32 wm (19 35E [E 45 FL /N 2] 21
pm, XFE 1 R RIS EA SO AT,
BET 100 /s F1200 /s 35 AT SEELRE AR A 0L 1 78 % 7
R FEER 100 v/s IR A B NI 4 B G 2] i 2 T
B 200 v/s INRETIRTEE, S 45 T 5% 100 /s
i Y fE A BE DX b 2R ) — X B R Y 3 5K



X-SPEERLR P vp R BER R [ gy, B L 1
LB K A AR AN R R A DX b
AESI 225 T EL,

KIS TP DX 1o B DY XS
Fig. 5 X-ray photos of an area on the upper part

of the thin-wall region
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Fig. 6 Cross-sectional metallograph showing

internal porosity in the thin-wall region
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corresponding part after HIPing
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Fig. 8 Cross-sectional metallographs of (a) top collar and (b) bottom collar regions. (c¢) and (d)

are microhardness distribution along thickness direction corresponding to (a) and (b), respectively
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