
Digital Standards for Automotive 
and Industrial Coatings 



Disadvantages of Visual Color evaluation:
Color Perception

Light Source

Object

Observer



White light is a mixture

of many colors

Wavelength l (nm)          1 nm = 10-9 m

UV IR

Disadvantages of Visual Color evaluation:
Color Perception



Consciousness

Light Color stimulus

What could possibly go wrong?

Cone cells

 Color detectors

Rod cells

 Lightness detectors at night

Components for Color evaluation:



Disadvantages of Visual Color evaluation:
Color has meaning, harmony means more



Disadvantages of Visual Color evaluation:
Multiple components must match visually



Disadvantages of Visual Color evaluation:
Color perception is subjective



Disadvantages of Visual Color evaluation:
Color perception depends on surroundings
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Disadvantages of Visual Color evaluation:
We cannot remember color



Disadvantages of Visual Color evaluation:
We cannot remember color



Problems with Physical Standards:
Not all color shifts are equal

L*   Lightness

a*   green / red

b*   blue/yellow

L*   Lightness

C*   Chroma
(saturation)

h° hue angle

E* =  (L*)2 + (a*)2 + (b*)2 = Sample - Standard



Disadvantages of Visual Color evaluation:
How much is too much?



Disadvantages of Visual Color evaluation:
Harmonize



Disadvantages of Non-Digital Standards:
Working Standards; how do they work?
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Working Standards

Each plant uses its 

own working 

standard for color 

control

Disadvantages of Visual Color evaluation:
Working Standards; how do they work?



Problems with Physical Standards:
Constant wonder 

• What Standard are you using?

• What condition is the Standard?

• Who signed the Standard?

• How far is it from the Master?

• Does it still match the Master?

• Where is the Standard?

• What instrument are you using?

• Summary; Annual Standard Reviews are required

• Common Conclusion; Replace the Standard



Problems with Physical Standards:
What can be done?

 Take care of the Master;
 Manila envelopes
 Deep freezer storage
 Remove only when necessary
 Return to freezer immediately

Purchase stable spectrophotometer

Temperature stable
Long term illuminate – no warm up, no degradation
Tight tolerance gage R&R

Use an eliptical color difference equation

ECMC   E94    E00

Share Standards digitally!
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Benefits of Digital Standards:
One binding reference



Problems with Physical Standards:
No more wonder

• What Standard are you using? Digital standards will be obvious on the QC report

• What condition is the Standard? It‘s digital! 

• Who signed the Standard? The digital Master date and time stamp is the signature

• How far is it from the Master? N/A

• Does it still match the Master? 100% YES!

• Where is the Standard? Working Standards might be lost, but the digital is what matters

• What instrument are you using? Only like instruments can share digital standards; 45/0 or d/8

• Summary; No more annual Standard reviews!

• Conclusion; Keep on truckin‘



THANK YOU


