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Why & How

CLEAN MANUFACTURING
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History
- M4x0,15 Screw is used over 4 times before assembly in the cleanroom 

(matched pair).
- Problems with assembly in the Cleanroom.
- Particles not detected after cleaning.

EXAMPLE

EDM burr

0,15 mm
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Design for Manufacturing, Assembly and …Tooling & Cleaning

EXAMPLE

Old

Waste

New
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Raw
materials

Manufa-
cturing

Cleaning Assembly Packaging Shipment

MANUFACTURING STEPS

Monitoring & Control+ Measurement

(1) (1) (2) (2) (1) (1) (2) (2)
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Different kind:
- Rolling
- Casting
- Welding
- Extrusion
- Sheetmetal Working
- Injection Moulding
- Machining; Milling, EDM, deburring (focus)
- Cleaning & Surface Treatment and stains
- …

MANUFACTURING STEPS
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CROSS CONTAMINATION

Contamination can come from
anywhere…

https://www.youtube.com/watch?v=9R8fHo6WfzY&pp=ygUcY3Jvc3MgY29udGFtaW5hdGlvbiBob3NwaXRhbA%3D%3D
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EMULSION AND MACHINE MANAGEMENT

- Different emulsion types; mineral, synthetic and 
hybrid.

- Mixing different metals or aloys?
- Leakage (preventive maintenance)
- Emulsion will change and degrade over time.
- Skimming
- Filtration and limitations
- Emulsion will change and degrade over time; 

- EP additives are used.
- Emulsifiers evaporate
- …
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EMULSION AND MACHINE MANAGEMENT

Common mistakes:
- Lack of routine maintenance
- Dead or non-agitated areas of tanks.
- Not using fresh water for system make-up 

and top up.
- Emulsion left to stand without agitation for a 

period of time.
- The build-up of detritus and free oil which 

can act as nutrients for bacteria
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MILLING

Temperatures depend on heat transfer of workpiece material.

By Endka Gandarias
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EMULSION AND MACHINE MANAGEMENT

- Tap water or RO?
- Cons of tap water increase of 

elements.
- Chlorine is really a corrosion 

starter.
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GEOMETRICAL COMPLEXITY

- Intermediate cleaning
- Surface treatment
- Packaging
- Tooling and handling
- Design for Cleanliness (vented holes)

Air entrapment

Insufficient 
refreshment
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DEBURRING

- Different burrs and deburring techniques.
- Deburring tools can contaminate; sanding paper = Paper + glue + grit 
- Burrs break during assembly and generate particles.
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WRAP-UP

- Make it clean
- Keep it clean
- Monitor and control (pH, conductivity, bacterial growth, etc)
- Awareness and training
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TOOLING CONTACT
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PROCESS RESIDUE TRAPPED
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