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Abstract: The centrifugal casting process of super cylinder liner was modeled in segments using ProCAST soft-
ware, and the temperature field, flow field and pressure field of the casting were coupling calculated. The results
indicate that the metal liquid fills the mold in the form of laminar flow, and the filling time is 90.3 s. The castings
are solidified from the outside to the inside layer by layer, and the final solidification is located in the middle of
the thick wall end of the casting. The pressure field is concentric distribution, and the size is related to the diame-
ter of the inner hole of the mold, the wall thickness of the casting and the centrifugal speed. The changes of fields

above are mainly induced by the centrifugal force, the gravity of the metal liquid, and the strong cooling coupling

of the cylinder liner mold.
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Tab.1 Chemical composition of high molybdenum cast iron %

wB

C Cr Cu Mn Mo Ni P S Si Fe
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Fig.3 Simulation results of the metal liquid flow situation
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B 5 N &SR AR 2. TUE
Hi L 7E 30.0.45.0.61.6,90.3 s I 4 J& K 19 78 7R 53 51
33.3%.50.0% .68.1% .100% ., 4 J@ W AE B0 J1 A AE
TSI A B R P BE R R A2 S jfwfmwmu;%%,%
W— 2R & B . T AW E LS A, K
WM 4 a8 VR 2% A e 0 e N TR L B AT Y 4 E{&Tﬁéﬁi‘
T TR Js 2 AN ) 4 T VR T AR T, AN W I oA 0 R L
T AT

P 5 A 4 I I 52 1 A B B 4 3 3 o A R D) A
61.6 s. ATLLAH, LI & B IR EIFA B S, 2 &
B A ZEERE, . & BEANER, &8

rEhifE (ms")
20.00
19.07
18.13
17.20
16.27
1533
14.40
13.47
12.53
11.60
10.67
9.73

8.80

7.87

6.93

(d) 90.3 s 6.00

(¢) 61.6 s
BS5 AREAMNZGRZHRMER

Fig.5 Simulation results of velocity field at different moments
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Fig.6 Simulation results of temperature field at different moments
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Microstructure and Mechanical Properties of the Low Cost Titanium Alloy

with Substitute of Fe for V
Wang Liang, Yan Hui, Jiang Botao, Chen Yun, Luo Liangshun, Su Yanging, Guo Jingjie
(National Key Laboratory for Precision Hot Processing of Metals, Harbin Institute of Technology)

Abstract ; Several low-cost Ti-Al-V-Fe alloys with different composition were designed, and uniform (a+p) titani-
um alloy ingots were obtained by thenon-consumable vacuum arc melting and heat treatment. The microstructure
and mechanical properties of low-cost titanium alloys with different Fe and V contents were investigated by means
of scanning electron microscope, test machine and digital micro-hardness tester. The results indicate that absence
of difference between the microstructure of titanium alloy with different composition can be observed, which are
coarse columnar crystals composed of Widmannstatten and basket-net structure. With the increase of Fe and V,
the yield strength and tensile strength of the alloy are also increased, where the strengthening effect of Fe is more
significant than V. As Fe content increases, the reduction of elongation is increased obviously, and the higher Fe
content leads to the larger lattice distortion, resulting in phase embrittlement. V can refine the microstructure of
the titanium alloy, and the elongation of the titanium alloy is increased slightly as V content increases.

Key Words: Low-cost Titanium Alloys, Ti-Al-V-Fe, Microstructure, Mechanical Properties
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