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Cutter parameter update

Problem
Updating of cutter length and diameter offsets is usually carried out in one of two ways:

¢ Manual updates using information provided by offline or external measurement
systems

An external device such as a micrometer or co-ordinate measuring machine (CMM) is used to
report the measured size of a feature and the measurement is then used to adjust parameters
on a machine tool.

- These methods are prone to error because the operator must manually calculate the
desired update based on the reported feature dimensions. For example, a bad calculation,
a transposition of digits, or an offset mistakenly loaded into the wrong position could cause
significant deviation from the expected result.

- These methods can introduce a significant delay to the process update. In batch production,
this could result in several parts being machined before the update is applied, or a halt in
production whilst the update is calculated and loaded.

- Operator skill and consistency can cause a variation in the level of control being applied. For
example, some operators may choose not to adjust a tool.

e Automatic update using a tool setting probe mounted within the CNC machine tool

An automatic device is mounted in the machine tool and is used to set the parameters for the
tool in-cycle.

- Measurements which are made under low-load conditions often do not reflect the cutting of
material with that tool. Effects such as tool push-off are not accounted for and this leads to
small variations in size which may not be acceptable for tightly toleranced features.

Solution

Use a spindle probe to measure the actual size of a machined feature and update the relevant
tool offset.

It is sometimes beneficial to use a slave feature (which will subsequently be machined away), or
to deliberately machine a feature under-size as part of a semi-finishing strategy. These features
are then measured using the spindle probe and provide real process information which can be
applied to a final cut.

Measure the size of a
machined feature

Update tool diameter

Continue machining
with new tool data

()
el
©
©
Q.
-
S
()
el
()
S
©
S
©
Q.
b
()
]
el
-
o




Benefits

¢ Adjusts the process accurately to nominal every time

* No time delays: instant feedback and correction

e Compares actual machined surface or feature size to expected feature size using the same work
co-ordinate system

¢ Automatic update of correct tool offset, consistently, without error

¢ Allows continuation of process without stoppages or waiting time

¢ Information relating to process performance is generated automatically for proof of quality and
process traceability

Case study

Lathe probes installed on machines producing a variety of camshafts for automotive engines are used
for process setting, tool updates, and post-process inspection. Sample inspection using the probe
checks 17 defined machined features on a camshaft in order to automatically update tool offsets. Four
criteria are used to force a post-process check: inspection frequency, tool servicing, machine variable
change, and start of shift or first off part. Whenever a check is made, relevant results are fed back

in order to update tool offsets automatically. Experience of actual tool wear has shown a checking
frequency of every 20 parts is sufficient to prevent drift of accuracy for the process.
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Example: tool diameter update

Measure a 50 mm diameter boss machined using tool T1. Update the relevant tool offset and then re-

machine and re-measure the part to confirm size before continuing with the machining process

Sample Productivity+™ probe software program
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Sample Inspection Plus software program

Machine 50 mm diameter boss 0.5 mm oversize using tool T1

T02 M06 Select the probe

G54 X0.YO0. Move to start position

G43 G1 H1 Z50. F3000 Activate offset 1 and move to 50 mm above Z surface
G65 P9810 Z10. F1000 Protected positioning move

G65 P9814 D50.5 Z-10. T1 Measure 50.5 mm diameter boss

Update tool offset 1

Machine 50 mm diameter boss to size

TO2 M06 Select the probe

G54 X0.YO0. Move to start position

G43 G1 H1 Z50. F3000 Activate offset 1 and move to 50 mm above Z surface
G65 P9810 Z10. F1000 Protected positioning move

G65 P9814 D50. Z-10. H0.05 Measure 50 mm diameter boss. Set tolerance of +0.05

Continue machining process

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.
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