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Effects of altering magnetic field on structure and properties of
ceramic lined compound pipes fabricated by SHS

ZHANG Lei, JIAO Wan-li

(School of Material Science and Engineering, Shandong University of Technology, Zibo 255049, China)

Abstract: Altering magnetic field was introduced into SHS, and the effect of altering magnetic field on structure and
properties of ceramic layer of compound pipe was studied. The results show that the combustion is improved and the
phases are remained. The size of a-Al,0; decreases with increasing magnetic flux density, and transforms into fine grains.
The press strength and shearing strength increase with increasing magnetic flux density. And when the magnetic flux
density is 0.20 T, the press strength and shearing strength are 416 and 19.2 MPa, respectively, which are 19.1 % and
21.9% more than those without altering magnetic field, respectively.
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Fig.1 Schematic diagram of experimental device: 1—Thermit;

2—Magnetic loop; 3—Base; 4—Adiabatic layer
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Fig.2 XRD patterns of ceramic layer: (a) Sample 1; (b)
Sample 4
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Fig.3 Microstructures of ceramic layers of

different samples: (a) Sample 1; (b) Sample 2;
(c) Sample 3; (d) Sample 4; (e) Sample 5
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Fig.4 Mechanical properties of composite pipes
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