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Lean Manufacture |R

Quality
Cost
Delivery




Lean Manufacture and ‘waste' |R

Lean is about eliminating
waste.

Waste is an activity that
does not add value.

Value is an activity that
transforms the product in
the way the customer is
willing to pay for.




P diagram for an ‘operation’ or ‘build step’
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P diagram ‘noise’
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P diagram ‘control’
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P diagram ‘No faults forward’ | =
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Typical assembly operations IR

Complex operation... but Easy operation... but
‘easy’ to errorproof complex to errorproof
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Error proofing summary matrix

Feedback

No (definite)

How checked?

Rundown Nutrunner Torque
Fasteners angle
Engine Manual selection Pick to light
component QR code reader
complexity
Liguid sealant CNC applicator of Proximity
sealant to part Time
Vision

Guides, masks,
alignment pins etc

Use of tools to
aid assembly

Proximity sensors

Press fit parts — Electrical check
hoses, electric

harness fir tree,

electrical

connectors

Manual push fit
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“Shisa kanko”
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Difficult to errorproof....... | = <4

© Ricardo plc 2018 26 October 2018



Industrial Revolution 1.0, 2.0 and 3.0
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Industry 4.0 | = <4
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@ faultless Al

replacing robots with people




A different approach | = <4
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Going it alone Part of a team
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P diagram ‘current state’ [ = <
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P diagram ‘future state’ [ = <
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Horticulture 4.0 Conference
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