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Study of Stress Distribution in Rotary Cement Kiln Nose Ring Structures

by Finite Element Method
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Abstract

Refractory materials are employed as an insulation material in a rotary cement kiln. In order to
line the refractory materials to the kiln shell, the anchors, welded to the kiln shell, are employed to hold
the refractory materials. While the rotary cement kiln is in operation, these materials are subjected to
significant thermal load, leading to thermal stress. This paper presents the study of the thermal stress
distribution in the rotary cement kiln nose ring structures and effect of the number of anchors on the
maximum principal stress in the refractory materials by finite element method (FEM). The results show
that the maximum principal stress in the refractory materials is tensile and its value is very high at the
area in contact with the type A anchor. When employing more anchors, the maximum principal stress in
the refractory material was increased and the high stress region was also expanded. This is due to the
thermal expansion mismatch between the steel and the refractory materials. Moreover, the maximum
principal stress in the steel was compressive.

Keywords: Refractory, Anchor, Rotary cement kiln, Finite element method
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