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A Study on the Mechanical Behaviour of Steel-basalt Composite Pipe

Jong-Do Kim? - Jee-Seok Wang* - Hee-Jong Yoon#**

Abstract : Because of the various excellent characteristics of cast basalt materials, such
as, anti-corrosion, anti-wearing, good hardness, high chemical stability, of which steel
may not possess, the steel-basalt composite pipes are used in severe environments for
compensating the defects of steel. However, without sufficient mechanical investigation
prior to application, the basalt liners in steel-basalt composite pipes may be cracked
and broken or the basalt liners are omitted from steel pipes in applications. In these
cases, the merits of basalt materials may disappear and the basalt liners may not play
their good roles as expected. Therefore, it is required that mechanical behavior of
steel-basalt composite pipes and surrounding environments be fully examined before
installation.

The limit of bending moment with which steel-basalt composite pipe may safely
endure is calculated and the limit curvature of the composite pipe in the safe range is
presented in this paper. The temperature distributions and the thermal stresses are
also computed and the limit difference of temperatures between inner and outer side of
composite pipe is given together.

Key words : Cast basalt material(F ?i o+ A|&), Steel-basalt composit pipe(Z7-8 7
B3 9o]Z), Basalt liner(35¢ 2lolY), Bending test(F% A1¥). Mechanical
behaviour(daa #%)
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Fig. 1 Steel-basalt composite pipe
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Table 1 Components of raw basalt ore

8102 Ti02 Ales Fean FeO MgO CaO P.P.P

455% | 1.1% (11.7%| 5.6% | 7.1% |10.1%|10.1%| 8.8%

Table 2 Mechanical properties of fused cast basalt

Hardness Mohs hardness 8
Compressive .

strength 300-450MPa
Bending strength 45MPa

Density 2900-3000kg/m*

Coefficient of
thermal expansion

Coefficient of
thermal expansion

Coefficient of
heat conductivity

8x<107°/C (0C-1007C)

9x10°%/C (100°C-400C)

1.9 - 2.2W/(mC)

Elastic modulus 110MPa
Melting point 1200C
Insulation resistance | 10G&
Vicker’s hardness 700-800ELV
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Fig. 8 Results of the Bending Test
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