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Upgrading the CNC system of hexapod machine tool by adding the five axis
drilling cycle

Hossein Shahmohammadi Dermani, Mohammad Javad Nategh*, Mohammad Mahdi Agheli

Department of Mechanical Engineering, Tarbiat Modares University (TMU), Tehran, Iran.
*P.0.B. 14115-143, Tehran,Iran, nategh@modares.ac.ir

ABSTRACT

Using hexapod as a CNC machine tool has been grown increasingly due to its advantages such as high stiffness and accuracy. This paper is
seeking to add a CNC G-code to hexapod CNC system. The mentioned G-code is a five axes drilling cycle which contains all the main parts of a
standard code such as: interpreter, interpolator and inverse kinematics unit. The interpreter unit extracts the position and orientation from
the received code and sends it to the interpolation and kinematics units to correct the errors to achieve the desired six pods lengths. The
studied hexapod is a "fixed tool-moveable workpiece" type machine tool. In this type and all other similar types of devices, the rotation of the
cutting tool around the center of rotation causes a difference between the position of the tool tip and the workpiece; but the correcting
procedure for this position difference is not similar to the other standard devices. In the present study, homogenous transformation matrix
method has been used to correct the moving platform'’s position difference that is created as a result of the rotation of moving platform about
X and Y axes. This method allows the operators to use the standard G-codes being imported from the CAM software that are commonly used
by the part programmers. In order to verify the proposed method, a hole was machined by the proposed drilling cycle and compared with a
hole that was not machined by this method. The results showed that the first hole was machined in its true place and thus confirmed the
accuracy of the proposed method.

Keywords: CNC, Five Axis Drilling Cycle, Hexapod, Machine Tool.
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