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Application of Castigliano’s theorem in aero—engine

inter—shaft seal design
XU Peng—fei, LI Gui-lin, ZHAO Peng
(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China)

Abstract: End displacements caused by three forces acting on the inter—shaft radial-face contact seal ring

of aero—engine were deduced by Castigliano’s theorem. The forces are the tangential force at the slot, the ra-

dial force on the diametral direction in 90° degree from the slot and the radial uniform force at the perimeter

of the seal ring. It was found that the relationship between the elastic force of unit circumference and the

elastic force of diameter after installation of radial-face contact seal ring was different from the algorithmic

given in literature. Because the radial-face contact seal ring of aero—engine was fabricated by car-

bon—graphite, and its elastic modulus was low. The smaller tangential force at the end can also cause larger

end displacement, so in the process of machining, handle and assembly inspection, compressed air should

be avoided to blow away the wear debris on the surface of the radial-face contact seal ring.

Key words: aero—engine;castigliano’s theorem ; inter—shaft seal ; radial-face contact seal ring;

elastic force; end displacement
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Fig.1 The structure of aero—engine with inter—shaft bearing
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Fig.2 Inter—shaft radial-face contact seal
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Fig.3 Shape of inter—shaft radial—face contact seal before

and after installation
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Fig.4 Radial-face contact seal under tangential force at the end
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Fig.5 Radial-face contact seal under the diametral direction

force in 90° degree from the slot
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Fig.6 Radial-face contact seal under excircle

distributed load and force
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Fig.7 Structure of inter—shaft seal
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Fig.8 Shape of inter—shaft seal ring before installation
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Fig.9 Shape of inter—shaft seal ring after installation
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