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Principles of XR20-W measurement

Overview

The XR20-W system allows the angular measurement of rotary axes. The true angular position
of the axis is calculated from a combination of the rotational position recorded by the XR20-W’s
internal encoder and measurements from a laser and angular optic mounted on the XR20-W
axis. The XR20-W communicates wirelessly with a PC using a Bluetooth® connection and the
PC is connected by USB to the laser. Captured data is displayed in CARTO software and can be
used to record performance of the axis and errors when compared to intended axis position.

Basic configuration when using XL-80 laser

An XL-80 laser, mounted on a tripod, is aligned with an angular interferometer from the machine
spindle housing and an angular reflector, which is an integral part of the XR20-W assembly.

Basic configuration when using XM system

Ideally, the launch unit should be mounted to the spindle housing of the machine tool
rather than a tripod. The beams from the launch unit are aligned directly to the XR20-W
with no external interferometer being used as it is built into the launch unit assembly.

The Bluetooth word mark and logos are owned by Bluetooth SIG, Inc. and any use of such marks by Renishaw plc is under license.
Other trademarks and trade names are those of their respective owners.
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Angular measurement method

The XR20-W system can perform a number of automatic movements to optimise the measurement
setup and reduce the inputs from the user. Following connection of the XR20-W the following steps are
performed

1. Reference of the XR20-W to discover its reference mark and position the optic back to its original
location.

2. Automatic optical calibration cycle to find the angular position of the optic, and define the direction
sense relative to the laser measurement.

3. During the overun move.
- Automatic direction sense relative to the machine
- Automatic detection of the machine feedrate

Following the steps above the XR20-W is ready to start the axis calibration. The machine is positioned
at the first target location.

Machine XR20-W System

( Laser system captures

first target. XR20-W captures
first encoder reading.

Machine positioned
at first target

Machine moves XR20-W counter rotates
to next target to maintain laser alignment.

Laser monitors movement
to ensure machine is stationary
and nominally at target.

Machine stops
at target position

XR20-W locks to hold position.
XR20-W monitors stability
of position

Angular reflector position
recorded by laser

XR20-W encoder position
recorded when stability
tolerance is achieved.

CARTO calculates true axis
position and records against
nominal target

Machine moves
to next target




apply innovation™

Summary

In practice rotary axes are subject to errors. The XR20-W system combines an accurate measure of
rotation of the XR20-W with the laser measurement of the angular optic. This results in a measurement
of the true position of the axis. CARTO software shows the true axis position and records the error
compared against the intended target position.
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About Renishaw

Renishaw is an established world leader in engineering technologies, with a strong history of innovation in product development
and manufacturing. Since its formation in 1973, the company has supplied leading-edge products that increase process
productivity, improve product quality and deliver cost-effective automation solutions.

A worldwide network of subsidiary companies and distributors provides exceptional service and support for its customers.

Products include:

* Additive manufacturing and vacuum casting technologies for design, prototyping, and production applications
* Dental CAD/CAM scanning systems and supply of dental structures

* Encoder systems for high-accuracy linear, angle and rotary position feedback

¢ Fixturing for CMMs (co-ordinate measuring machines) and gauging systems

* Gauging systems for comparative measurement of machined parts

¢ High-speed laser measurement and surveying systems for use in extreme environments

¢ Laser and ballbar systems for performance measurement and calibration of machines

* Medical devices for neurosurgical applications

* Probe systems and software for job set-up, tool setting and inspection on CNC machine tools
* Raman spectroscopy systems for non-destructive material analysis

¢ Sensor systems and software for measurement on CMMs

¢ Styli for CMM and machine tool probe applications

For worldwide contact details, visit www.renishaw.com/contact
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