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Finite element simulation for clad pipes of carbon steel and high chromium cast
iron by centrifugal casting
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ABSTRACT The interface of carbon steel and high chromium cast iron clad pipes achieved metallurgical bonding by centrifugal cast—
ing. Finite element simulation was used to study the temperature fields of the outer layer and inner/outer layer. The results showed that
the minimum temperature of outer layer casting ( 20 steel) reached 1430 °C after centrifugal casting for 9s which is lower than the soli-
dus temperature ( 1490°C) . A steady—regular transition layer can be formed when the interval of casting was 9s. When the temperature
of 20 steel reduced to 1350 °C  the high chromium cast iron was cast. After 30s the inner temperature reduced to 1257 °C which is
below the solidus temperature of high chromium cast iron then the solidification finished completely.
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Fig.1 Finite element model ( FEM) of the temperature field: ( a) inner layer of high chromium cast iron; (b) outer layer of 20 steel; ( c) coat;

(d) casting mold
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Table 1 Thermophysical parameters of each layer material
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Fig.3 Maps of the temperature field of outer casting and casting mould during solidification ( unit: “C)

14.673s; (d) t=30s
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Fig.4 Maps of the temperature field of outer 20 steel during solidification (unit: C): (a) t=1.673s; (b) t=4.673s; (c¢) t=9.673s; (d) t=
17.673 s
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Fig.7 Maps of the temperature field of the bilayertube casting and casting mould during solidification ( unit: °C) :

(a) t=0.041s; (b) t=12.189s; (c¢) t=13.189s; (d) t=30s
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(a) t=0.005s; (b) t=0.1445s; (c¢) t=1.663s; (d) t=30s
Fig.8 Maps of the temperature field of the inner layer and the outer layer of bilayer tube during solidification (unit: °C): (a) ¢=0.005s; (b) ¢

(a) 1=0.041s; (b) ¢=12.189



« 50 .

1430 C 20

1257C

20 9s
1490 C 20

20 1350 C
30s 1257C

Rao Q C Zhou QD Xing J D et al. A Study of abrasive resist—
ance and fracture toughness of high-Cr white cast iron. J Xian
Jiaotong Univ 1986 20(1): 83
(

1986 20( 1) :83)
Gan Z P. Study on microstructure and distribution of elements in
high chromium cast iron. Res Iron Steel 2003 (4): 41
( . . 2003
(4):41)
Ci T J. Iufluence of Chrome to the Texture Property of High Chrome

White Cast Iron and Research of the Theory of Impact Material Ab—
rasion Dissertation . Beijing: North China Electric Power Uni—
versity 2000
( . N
2000)

Peng X C Zhang C J. Microstructure and properties of 27% Cr
high chromium cast irons. Mater Mech Eng 2005 29(11):35
( .27% Cr

2005 29( 11) :35)
ChenZM Luan ZT Ye Y F. Application and development of
modern chromium wear—resistant white cast iron. J. Shandong Inst
Technol 2000 14(3):43
(

2000 14(3) :43)
Qi J Y. Research and application ofwear—resistant materials at
home and abroad. Inf Electr Power 1996(3) :29
( . . 1996
(3):29)
LiW Wang HF Zhou P A et al. Recent development of wear
resistant materials and wear technology: Review on the 21th centu—
ry China wear resistant materials conference. Foundry 2001 50
(1):7
( . 121
2001 50(1):7)
Wang G Q. Practical Engineering Numerical Simulation Technology
and its Application in the Practice of the ANSYS. Xi‘an: Northwest—
ern Polytechnical University Press 2000
( . ANSYS
2000)



