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A Study on the Fabrication of Cast Iron-Babbitt Metal Composite Pipes by
Centrifugal Casting Process

Chung-Do Lee and Choon-Sik Kang

Abstract

Conventional manufacturing process for cast iron-babbitt metal composite is complicate and bimetal-
lic bonding by centrifugal casting is also difficult because their melting point is largely different and
nonmetallic inclusion exists on outer shell. This study is aiming to simplify multistage process by

adding Cu-powder as insert metals during cast iron solidification. The variables on fabrication of com-

posite pipe are mold rotating speed and inner surface temperature of outer metal. The optimum tem-

perature range for fusion bonding between cast iron and Cu-layer was 1100°C-1140C in case of mold
rotating speed was 700rpm. When the inner surface of Cu-layer was at 900°C, the value of interfacial
hardness between Cu-layer and babbitt metal were higher than Cu-matrix by forming diffusion layer,
interfacial products between Cu-layer and babbitt metal are proved to be CusSns(7)by XRD.

key word : Centrifugal casting, Cast iron, Composite pipe, Mold rotating speed, Fusion bonding, Dif-
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Fig. 1. Schematic illustration of experimental system.
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Table 1. Chemical composition of cast 1ron

Element Composition(wt % )

C 3.48

S1 245

Mn 0.53
P 0.068
S 0.012

Ni —

Cr —

Table 2. Chemical composition of Babbitt metal

Element Composition(wt % )
Sn 89
Sh 7.5
Cu 3.5
Pb 0.35
Fe <0.1
As <0.08
Bi <0.08
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(b)
Photo 1. Effect of Cu on bond interface between
cast 1ron and Babbitt metal.

(a) No Cu-powder
(b) Cu—powder
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Fig. 2. Bonding zone between cast iron and Cu-layer.
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Photo:3. Inclusion in bond interface.
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Photo 4. Macrostructure of bond interface for cast condition. -

Specimen | Mold rotating | Inner temp. | Inner temp.
speed of cast iron | of Cu-layer

() (C)

(a) 700 1148 700
(b) 850 1155 700
(c) 1000 1120 700
(d.e) 700 1110 595
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Photo. 5 Microstructure and EPMA (WD) of bond interface.
Mold rotating speed . 1000rpm
Pouring temp. of Cu-powder : 1120°C, Babbitt metal : 700°C
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Fig. 5. X-ray diffraction pattern

(a) Interface between Cu-layer and Babbitt metal
(b) Interface between cast iron and Cu-layer
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