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In-process datum setting

Problem

Although a machining process may have accurate part set-up at its start, events and effects
during the process may require a work co-ordinate system (WCS) to be re-defined or updated
before the machining operation is completed. Stress relief and thermal effects may cause part
alignment to change after machining activities, or features to be machined may depend on new
datum features produced in the same operation. If new datum features do not exist during the
original part setting task then it is impossible to set a WCS based on those features at that time,
and if part alignment or form changes significantly during machining then it may be prudent to
check part alignment and update a WCS mid-process.

Solution

Use a workpiece inspection probe to measure datum features then store feature or part
locations in the CNC in order to reset a current WCS, or define a new WCS automatically. This
procedure can be carried out whenever it is required during a machining process.

Benefits

Updating a WCS mid-process improves machining accuracy and eliminates sources of variation
in position of, and alignment between, features produced by the same machining operation. It
can be achieved with high accuracy, no manual intervention and little time requirement.

Complete initial machining
Inspect datum features

Update WCS based on
inspection results

Continue machining using
updated WCS
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Example

Two holes - one large and one small - are to be produced during a single machining operation. The
position of the large hole is tightly toleranced to the position of the small hole. In this situation, the
position of the large hole will depend on the capability of the processes used to produce both holes.
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A strategy to account for variation in the machining processes would rough machine both holes, finish
machine the small (datum) hole, then use a probe to inspect the small hole in order to reset the WCS
based on the position of the finished small hole. The large hole could then be finish machined using

the updated WCS.

Sample Productivity+™ probe software program

E| Inzpection Cycle; Measure_Firzt Feature

..... .,LE] G-Code Block: Finish_Machine_Small_Bore Finish machine the small bore to its final size.

Measure small bore diameter. Update the WCS using the X

----- T Measured Circle: Circle_D atumn_Position and error.

ﬁ tachine Update: Update W51 % Y Relative_to_ Cinzle_1

----- a@ G-Code Block: Fininsh_Machine_Second Feature Finish machine the large bore using the updated WCS.

Sample Inspection Plus software program
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Finish the machining of the first hole

Select the probe

Start position

Select length offset

Protected positioning move to Z-10

Cycle checking a 6 mm diameter bore and updating G54 work offset

Finish machine second hole with updated WCS

RENISHAW ACCEPTS NO RESPONSIBILITY FOR ANY PROBLEMS OR DAMAGE ARISING FROM THE USE OF ANY SAMPLE CODE AND ADVISES THOROUGH
CHECKING OF OUTPUT VARIABLES FOR THE SELECTED INSPECTION PACKAGE AND THE AVAILABILITY OF SPARE AND UNUSED VARIABLES FOR

INDIVIDUAL APPLICATIONS.

SAMPLE PRODUCTIVITY+™ PROGRAMS ASSUME THE USE OF ACTIVE EDITOR PRO 1.70.20
SAMPLE INSPECTION PLUS PROGRAMS ASSUME USE WITH FANUC TYPE CONTROLS
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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:

o Dental CAD/CAM scanning
and milling systems.

« Encoder systems for high
accuracy linear, angle and
rotary position feedback.

o Laser and ballbar systems for
performance measurement
and calibration of machines.

o 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
(co-ordinate measuring
machines).

o Styli for CMM and machine
tool probe applications.

Renishaw worldwide
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T +61 3 9521 0922
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T +43 2236 379790
E austria@renishaw.com

Brazil

T +55 11 4195 2866
E brazil@renishaw.com

Canada

T +1 905 828 0104
E canada@renishaw.com

The People’s Republic of China

T +86 21 6180 6416
E china@renishaw.com

Czech Republic

T +420 548 216 553
E czech@renishaw.com

France

T +33 164618484
E france @renishaw.com

Germany

T +49 7127 9810
E germany@renishaw.com

Hong Kong

T +852 2753 0638
E hongkong @renishaw.com

Hungary

T +36 23 502 183
E hungary @renishaw.com

India
T +91 80 6623 6000
E india@renishaw.com

Indonesia

T +62 21 2550 2467
E indonesia@renishaw.com

Israel

T 4972 4 953 6595
E israel@renishaw.com
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T +39 011 966 10 52
E italy@renishaw.com

Japan

T +81 35366 5316
E japan@renishaw.com

Malaysia

T +60 3 5631 4420
E malaysia @ renishaw.com

The Netherlands

T +3176 543 11 00
E benelux@renishaw.com

Poland

T +48 22577 11 80
E poland@renishaw.com

Russia

T +7 495231 16 77
E russia@renishaw.com

Singapore
T +65 6897 5466
E singapore @renishaw.com

Slovenia

T +386 1 527 2100
E mail@rls.si

South Korea

T +82 22108 2830
E southkorea @ renishaw.com

Spain
T +34 93 663 34 20
E spain@renishaw.com

Sweden

T +46 8 584 90 880
E sweden@renishaw.com

Switzerland

T +41 55 415 50 60
E switzerland @ renishaw.com

Taiwan

T +886 4 2473 3177
E taiwan@renishaw.com

Thailand

T +66 2 746 9811
E thailand @renishaw.com

Turkey

T +90 216 380 92 40
E turkiye @renishaw.com

UK (Head Office)

T +44 1453 524524
E uk@renishaw.com

USA

T +1 847 286 9953
E usa@renishaw.com

For all other countries

T +44 1453 524524
E international @ renishaw.com
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