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Measurement of the normal contact force between the cable tractor’s wheels
and the pipe wall of horizontal well
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Abstract: The normal contact force between the cable tractor’s wheels and the pipe wall of horizontal well is a key parameter for the
design of tractor structure and operation control. If the normal contact force is imposed improperly, the wheels will show the prob-
lems of slipping or lock-rotation. Because the casing is very long and thin, and the contact position between wheels and pipe walls
changes constantly, it is very difficult to measure the normal contact force. To solve this problem, an effective method is put for-
ward. The window is opened on the casing and the ball column is used to support the pressing plate, so that the column and pressing
plate are always in a single point contact state, which ensures that the column is only subjected to pressure when the pressing plate is
deformed. To prevent the pressing plate falling into the casing from the window, both side facades of pressing plate are machined in-
to wedges and have the same taper with the side facade of window. This paper introduces the designing and working principle of nor-
mal contact force measuring system, and also proposes the normal contact force calculation model of bracing column under pre-tighte-
ning force or not. Then the test system is established; the normal contact force of the tractor creeping in the casing is also measured.
Moreover, the normal contact force distribution on the pressing plate and column is calculated and analyzed according to the strain
values of 16 bracing columns.
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Fig.2 Force analyse of pressed plate
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