Shop floor metrology and process data
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Global manufacturing challenges and opportunities...

« More CNC automation — increased utilisation, reduced labour

« Skills shortages — availability of traditionally skilled people

« Cost effective reshoring and flexible, resilient supply chains

« Digitalisation — technology and software across manufacturing (Industry 4.0)
« Reduced product life cycles, frequent design iterations and efficiency

« More focus on sustainability, reuse and environmental impact of manufacturing...
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Bringing metrology to the shop floor

Remote Quality function

Delays in availability of measurement data
Low productivity / infrequent measurements
Quality blindspots

Skilled interpretation for process control
Manual intervention & update

Barrier to full automation of CNC processes
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Bringing metrology to the shop floor

Point of manufacture measurements
Real time, closed loop feedback
Quicker response & control

Fewer quality issues

Automated process — less skills
Metrology enabled automation

Higher productivity
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Integrating metrology in CNC processes
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Automation of CNC manufacturing

Inspect / Tool Inspect /
update change update

Factory automation reduces manual loading and part handling activities...

Inspect / Tool Inspect /
update update update

Integrated metrology automates remaining manual processes...
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Metrology for quality control
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All dimensions and tolerances
on model / drawing

Manufacturing method
unknown

Mandatory in some industries

Often in remote inspection
room

] Nominal Hi-tol Lo-tol  Samples Maan Max. Min. Range
RH_inlet_guide_1

Aﬁer the part haS been Diameter 6.000 0.010 0.010 33 6.000 6012 5,989 0023

RH_inlet_guide_2

Diameter 6.000 0.010 -0.010 32 6.002 6.020 5.989 0.031
COI I Ipleted RH_inlet_guide_3

Diameter 6.000 0.010 -0.010 32 5.983 6.006 5.880 0.126

RH_inlet_guide_4

Diameter £.000 0.010 -0.010 32 6.020 6.153 5.989 0.164
1

Delayed results and action
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Metrology for process control
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Manufacturing process data
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Manufacturing process data
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Device / machine Post process In-process Pre-process In-process Part information
information information information information information
In-process Pre-process Post process Device / machine Device / machine
information information information information information
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End to end process and quality data...
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optimisation...

Product Design / PLM

Measurement data

In-process In-process Post process
Process data information information information

Part information

— Renishaw Central 1 1 l 1 1 1 1 l
Geometry data
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Third party factory-wide 10T systems
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