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Development of a Geometric Error Analysis and Virtual
Manufacturing System for Gantry-Type 5-Axis Machining Centers
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ABSTRACT

To quickly determine the effect of the substitute component on the machine’s performance is very impor-
tant in the design and manufacturing processes. And minimizing machine cost and maximizing machine
quality mandate predictability of machine accuracy. In this study, in order to evaluate the effects of the
component’s geometric errors and dimensions on the machining accuracy of gantry-type 5-axis machining
centers, a geometric error analysis and virtual manufacturing system are developed based on the math-
ematical model for the shape generation motion of machine tool considering the component’s geometric
errors and dimensions, the solid modeling techniques and so on.

Key Words : Gantry-Type 5-Axis Machining Center(#3 5% ™A'd WEl), Geometric Error(713t82 @}), Virtual Manu-
facturing(7Fg7+8), Machining Error(7F& 231, Solid Model(&2l=2d)
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Fig. 1 Structure of gantry-type 5-axis machining center
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Table 1 Geometric errors of X, Y and Z axes

Gantry | Saddle | Ram

(X) (Y) (2)

Positional Error O 3y 0
Translational Error | 8y 0x| 0x Ol 0 Oy

al Yaw Vx 7y lgz

Rotation: .
Frror Pitch B a, a,
Roll a, By 7z

Errors in rectangularity between X and Y axis: ¢,
Y and Z axis: a,,
X and Z axis: by

Table 2 Geometric errors of A, C and @ axes

Swivel | Swivel | Spindle
(A) (C) (6)
Axial Error Oxa O d.0
Radial Error Oya Oua| Oxc Oy | 8ro 40
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Tilt Error Ba Ya|@. Bcles Bo
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