at are the volumetric positioning errors?

What are the volumetric positioning errors?

A linear displacement error is the The key to the laser vector measurement technique is that the .
positioning error in the same direction as measurement direction, or the laser beam direction, is not parallel to

the axis direction. The volumetric positioning the displacement direction. Hence, the measured displacement

error is the positioning error in a spatial errors are sensitive to the errors both parallel and perpendicular to

direction not necessarily in the direction of the the direction of the linear axis. One way to implement this

axis motion. Hence this error is a vector and its technique is to perform the sequential step diagonal measurement,

three components are the linear displacement discussed below.

error, the vertical straightness and horizontal
straightness.

The ASME B5.54 standard section 5.9.2 Volumetric Performance
| Using Diagonal Displacement Measurements section states that
“The volumetric accuracy may be rapidly estimated by measuring

\. Competition in the global the displacement accuracy of the machine along body diagonals”.
o 1 manufacturing market today requires This is because the diagonal displacement error is sensitive to all
| improving the CNC machine tool the error components. However, if the measured errors are large,
P performance to achieve higher there is not enough information to identify the error sources.
w productivity, better quality and less ,
e downtime. With ShadowMap, it is

now possible for all generations of

CNC controls to achieve higher
accuracy even on a lower cost machine. To do this it is important to
measure the volumetric errors of the machine and to compensate
these errors. The key is how to measure all these errors accurately |
and quickly. Using a conventional laser interferometer to measure stop, collect data, then move z-axis, stop, collect data. The process
these errors is very complex, time consuming, and costly. These W is continued till the opposite corner is reached. Hence it is called
are the major reasons these errors are not usually compensated. sequential step diagonal measurement. The major advantages are
Another reason is time; most companies are not willing to invest (1) 3 times more data are collected, (2) x, y, and z motions are

separated, and (3) all error components can be measured. With

the 16 to 20 hours required to measure all of these errors in that ) ) .
manner. The Optodyne 3D Laser solves the problem by utilizing 4 setups (4 body diagonals), all 3 displacement, & m:m_mfsmmm
and 3 squareness errors can be determined. On a machine with

/ very accurate laser technology and their laser vector measurement . B . .
technique (patent pending), all in a portable kit that can be moved m.<<o_._A volume of 1 cubic 3,99 (40"x20" machine), all four
from machine to machine, or easily taken on an airplane! diagonals can be measured in 2 to 4 hours.

Similar to the diagonal measurement, the laser beam is pointing
in the diagonal direction, instead of moving x-, y- and z- axis
continuously in the diagonal direction, the machine is now
programmed to move x-axis, stop, collect data, then move y-axis,

Some modern controllers have the
capability of storing and utilizing data
for volumetric compensation (or
sometimes called sag compensation,
or cross compensation), but most
controllers have no means to
implement the error information.
Now, with the combination of
ShadowMap and the Optodyne 3D laser, this process can be used 3
on any CNC milling machine to reduce repeatable errors and e A
achieve higher volumetric accuracy! —

4 Diagonals with compensation
*

_— 1-949-388-2310
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