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The dynamic behaviour of a cracked Jeffcott rotor is investigated in this paper. The crack is located at the midpoint
of the rotor. It is known that when the static deflection dominates the vibration of the rotating shaft, the crack
opens and closes according to the shaft rotation. This phenomenon is known as crack breathing. There are several
models for classifying crack breathing phenomena, such as the switching crack model, harmonic approach model,
and response-dependent breathing crack model. In order to model the breathing of the crack in the response-
dependent breathing crack model, the concept of a crack closure line position (CCLP) is proposed and used by
some researchers. The main scope of this work is to present an improved crack closure line position (ICCLP). By
using several contour plots over the crack’s surface, it is shown that the imaginary line that separates the open and
closed parts of a breathing crack should not be considered perpendicular to the crack tip. It is also shown that the
improved model positively agrees with those proposed in the literature. The effects of ICCLP on the coefficients
of the local flexibility matrix are investigated.
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1. INTRODUCTION
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Many investigations have been conducted concerning the
overall behaviour of cracked shafts in past decades. In gen-
eral, a crack in rotating shafts may be classified in three dif-
ferent ways: opened crack, closed crack, and breathing crack.
In other words, if a cracked shaft rotates under external load-
ing, then the crack opens and closes regularly per revolution,
which could be said to breathe. This phenomenon is produced
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