Application Notes AP 1102

Alignment of a Long Guide Way

l. What isthe problem

For large machines with long guide ways, it is important to dign the guide ways both
in the vertica direction and horizontal direction. For vertica direction, eectronic
levels can be used. For the horizonta direction, dignment lasers with eectronic
detectors can be used. However, for long guide ways, because of the ar circulation
(ar turbulence) and thermd gradients, the laser beam is not a draght line a long
distances.

Horizontal straightness measurement (left) and Vertical straightness measurement (right) on aroller guide mounted
on amachine tool basement. Measures performed with Optodyne Dual Beam laser Doppler Displacement Meter.

The laser beam wandering and the therma gradients will cause large errors & a long
digance. As shown in Fig.l, this laterd digplacement “d” is proportiond to the
distance “L” and the drength of te ar turbulence. For example, a a distance of 30 ft
the laser beam may move more than 0.02".
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How LDDM solves the problem

Alignment
Laser

Laser beam wandering due to air turbulence, d Is proportional to L.

Laser beam is not straight, due to thermal gradient.

Dual-beam e —— C
Laser S ——D

Distances AC -BD is the same as AE -BF. It is not

effected by beam wandering or thermal gradient.

Fig. 1 - A comparison of alignment laser and dual-beam laser

for straightness measurement at long range

The draghtness messurement using the dud-beam LDDM is based on a different
principd and the ar drculation does not effect it. The draightness is determined by
integreting the angular changes dong the trave. The angular change of the dua-
retroreflector is equa to the difference of the two linear displacement changes divided
by the separation of the retroreflectors. As shown in Fig.l, the displacement “AC”
minus the displacement “BD” divided by the separation of the two retroreflectors is
the angular change. It is noted that due to the beam wandering, there are dso large
laterd digplacements. However, as shown in Fig.1, the digdlacement “AE’ minus the
digplacement “BF’ is dill the same. Hence the air circulation or the beam wandering
does not effect the measured angle and the caculated straightness.
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How it works

Firsg mount the LDDM dua-beam
laser head a one end of the long
guide way and mount the dud-
retroreflector on a dide. Align the
laser beam to be padld to the
guide way and postion the dud-
retroreflector such that the return
laser beams enter the recelving
apertures.

Start the WindowsO software in
the notebook computer and click
on the Optodyne icon. A man
menu will show on the screen
Click on the “Sraghtness
Digplay” button, the screen  will
show the podtion and the
Sraightness  readings. On the
lower right-hand side the measured
graghtness will be plotted.

Frg enter the increment, offset,
target pogtion, and the total travel
vaues. Then move the dud-
retroreflector to  the  darting
postion and dick the “dart’.
More the dua-retroreflector aong
the guide way, the postion will be
displayed on the firg line and the
draghtness on the second line
You may more the dud-
retroreflector back and forth, and
adjust the guide way to reduce the
nondraghtness.  After the guide
way is digned, you may use the
draghtness software by clicking
on the “draghtness’ button to
collect the draightness data for
your record.

Nead more information
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Accuracy plot of a typicd draghtnes
measurement on a 15 ft. (5m) linear guide

Cdl Optodyne at 310-635-7481 or Local representative.
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