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Single Pass - Overview

• Single-pass is growing rapidly !

• History 
• Best before dates
• Addressing
• Junk Mail

Continuous 
Inkjet

•High speed

•Low resolution

•1 colour

• Now
• Blister packs
• Credit or ID Cards
• CDs
• Ceramic Tiles
• Primary Packaging
• Product Decoration

•Fully variable

DOD

•Lower speed

•High resolution

•Full colour

•Part variable 
(10%?)



Single Pass

• Now
• Blister packs
• Credit or ID Cards
• CDs
• Ceramic tiles
• Primary Packaging

Cosmetics

Run length before 
label changes is 
hundreds !

• Primary Packaging
• e.g. print and apply labels

• Product Decoration
• e.g. moulded plastic parts

• Domestic “white goods”
• Hand-held items

• Its no longer small quantity “customisation”
• Its full production in-line at 5 parts per second

Anything with:-

Name / Logo

Keypad / switches



• Why?
• Single-pass = speed

• Analog Labels production  = 70 to 200 m/min 
• Credit cards = 4 to 5 cards/sec
• Plastic part production =  <1 sec each

Single-Pass v Scanning



• Scanning Hides Errors

Single-Pass v Scanning



• Single Pass Demands:-

• Reliability!
• Jet straightness
• Consistent Jet velocity

Single-Pass v Scanning

• Plus More reliability!

Definition?



Wet on Wet or Pin?

Pin

Wet-on-wet



• Why Pin?

• Control drop spread
• Prevent “reticulation” of ink drops
• Prevent bleeding of colours together

But

Wet on Wet or Pin?

But
• Curing between colours can make reticulation worse.

• Also stretching heads further apart means more susceptible 
to substrate wander



1. Corona

2. print all 
colours, 

3. UV cure

Wet on Wet or Pin?



“Reticulation” if 
cure between 

colours

Wet on Wet or Pin?

10% cure minimises 
effect?



If cure 
then 

corona  
between 
colours

Wet-on-Wet Colour



• Why Pin?

• Control drop spread
• Prevent bleeding of colours together

But
Curing between colours can make reticulation worse.

Wet on Wet or Pin?

• Wet on Wet is :-

• More compact, lower cost machine
• Uses less ink
• High gloss finish (no lacquer)

But does it work?



• Material surface energy  (versus ink surface 
tension)

• Cure delay

Wet on Wet Issues



Wet on Wet Issues
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Ink Surface Tension
360dpi, single pass
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Effect of surface tension of ink

Ink S.T. = 25mNm

Cure delay = 1 sec

Ink S.T. = 32mNm
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360dpi, single pass



Wet on Wet Issues - Colour

video



Measurement = DYNE Pens!

Looking for “reticulation” of the Dyne Pen fluid after > 2 sec
(= Surface Energy of Material)

Wet on Wet Issues - Colour



Dyne Pen Data sheet says:-
Material Surface Energy for adhesion with UV ink = 48 - 56 mN/m

• Is this true?
• So how do we cope with lower Surface Energy materials?

Wet on Wet Issues - Colour



Wet on Wet Issues - Colour

ABS. Surface Energy = 56 
Ink S.T. = 24 mNm

1.8 Seconds 5.3 Seconds



Wet on Wet Issues - Colour

Customer Credit Card. Surface Energy = 52 Ink S.T. = 24 mNm

1.8 Seconds

5.3 Seconds

1 Second



Wet on Wet Issues - Colour

PET G. Surface Energy = 52 Ink S.T. = 24 mNm

Cure Delay = 2.3 
Seconds



Wet on Wet Issues - Colour

PVC. Surface Energy = 44

1.8 Seconds

Ink S.T. = 24 mNm

5.3 Seconds



Wet on Wet Issues - Colour

Ink S.T. = 24 mNm



Wet on Wet Issues - Colour

Some materials work with no pre-treatment

Some don’t!



Wet on Wet Issues - Colour

PVC. Surface Energy = 44

1.8 Seconds 5.3 Seconds



Wet on Wet Issues - Colour

PP. Surface Energy = 36

1.8 Seconds

5.3 Seconds



Surface Energy Modification

• Solvent
• Flame
• Corona

Wet on Wet Issues - Colour

video



Surface Energy change with Corona

Wet on Wet Issues - Colour



Wet on Wet Issues - Colour

Next step – different inks
• Sunjet “persona” for credit cards

This is all about wetting!
Adhesion still needs to be tested



Pros and Cons of Pinning

+ More consistent behaviour – more independent of substrate?

– Larger, more expensive system
– More distance between heads = more error due to “wander”
– Can use more ink

2 pin or not 2 pin?

– Can use more ink
– Matt finish  = may need varnish layer



• Overview
• Single-pass v Scanning
• Wet-on-wet or pin?
• Other Issues 
• Summary

High Quality In-Line UV

• Summary



• Static

• Can be big problem in wide-format
• Can be worse in 1-pass

1. Protect electronics from damage
2. Prevent static in 1st place

Other Issues

Belt conveyor 
system = van der 
graaff generator!

2. Prevent static in 1 place

• Pre-treatment of plastic parts
• Volume static eliminator
• Anti-static bars
• Conductive belts



Other Issues 

Static



Other Issues

• www.stopstatic.com



• Throw Distance

• Big drops are relatively easy (42pl, 360dpi). 
• 5 or 6mm common

• Small drops / high resolution is tricky
• 6m/s 3pl drop is at 1m/s  after 2mm 

Other Issues

3mm deep slot

4pl drops !

• High velocity 
doesn’t last long

• Need very good jet 
straightness 

• Need very 
consistent jet 
velocity 



• Lamp Matching
• Some inks need more than 1 UV frequency!!

Other Issues



• Wet-on-Wet is quite possible
• Compact unit
• Less fuss
• Less sensitive to transport “wander”
• High gloss finish

• But probably more sensitive to:-

SUMMARY

• But probably more sensitive to:-
• Ink surface tension
• Ink viscosity (flow rate on surface)
• Substrate surface energy 

• BUT this is predictable and “workable”



• Wet-on-Wet needs:-

• Good jet straightness
• Closely packed nozzles

• Too far apart = reticulation

SUMMARY

• Any single pass needs Reliability

• KONICA MINOLTA!



Konica Minolta



Konica Minolta



• 4pl, 14pL, 42pL heads, greyscale / binary 
• Very wide chemical resistance capability – “non-ink” 

applications
• Head Drive Electronics 
• Very good jet straightness & reliability
• Easy construction of arrays of heads
• Strong technical support

Konica Minolta Ink Jet - SUMMARY

• Strong technical support
• New head models coming

+ print-engine component “library”
+ help and advice from IIJ

www.industrialij.com


