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What does that have to do  
with Munsell? 

And the answer is very much embodied by 
Joy Turner Luke, who I have had the great 

pleasure to know and collaborate with 
through my work with ASTM. 





• 1977 Joy chaired the newly formed ISCC Project 
Committee #37 on Artists' Materials. 
 

• First project was “a study of the pigments used in the 
manufacture of artists' paints as well as the labeling 
practices used by these manufacturers.” 
 

• Henry Levison and Joy’s work on revising the NBS’s 
Commercial Standard on Artists' Oil Paints led to the 
creation of ASTM’s subcommittee on artists' paints 
and related materials, which Joy also chaired. 



• “Under Joy's leadership, membership of ISCC’s Committee #37 and 
ASTM’s D01.57 Subcommittee became virtually identical. It was 
composed of artists, art conservators, analytical chemists and 
color scientists as well as artists' paint manufacturers and their 
chemists.” 
 

• That while Joy was the chair, ASTM completed and published the 
following standards: 
– D 4302 "Specification for Artists' Oil and Acrylic Emulsion Paints“ 

– D 4303 "Test Methods for Lightfastness of Pigments Used in Artists' Paints" 

– D4236 "Practice for Labeling Art Materials for Chronic Health Hazards". 
 

• And finally, the piece states, “….work continues to the present day 
under Joy's able and persuasive leadership on revisions to these 
standards and new standards are currently being written…..” 



ASTM 
American Society for Testing and Materials 

• One of the largest organizations in the world 
writing voluntary standards  for materials, 
products, systems and services 



Some specific things to know about ASTM 
D4303’s Lightfastness Testing 

• Based solely on the performance of the 40% 
reflectance tint of a color 



40% Reflectance Tint 



The white used to create 40% reflectance tints depends on 
which paint you are testing.  

A Word on the Whites Used for Tinting 

• Acrylics: one simply uses the 
Titanium White from the same 
brand one is testing.  
 

• Oils: manufacturers must make and 
use a specified safflower titanium 
white containing, by weight,  39.5% 
blanc fix, 30% rutile titanium 
dioxide, 6% zinc oxide, and 2% 
aluminum stearate. 



Xenon Arc Test Chamber  
410 hrs - Total irradiance of 

510 kJ/M2 

Outdoor under glass in 
Arizona or South Florida 
Approximately 3 months 

for total irradiance of 1260 
MJ/M2 

ASTM D4303 Accelerated Lightfastness Testing 



The samples are then evaluated for how much they have 
changed in color from an unexposed control, using a 
spectrophotometer to calculate the Delta E. 



Model of CIE Lab space showing an example of Delta E as 
the distance between two colors. 



The Delta E then informs what lightfastness rating it is 
assigned: 







Issues we will look at include: 

• Current ratings are based on samples done at one 
point in time often from one or very limited 
number of pigment sources and paint brands. 

• Pigment processing and quality change over time 
causing unsuspected issues with lightfastness if not 
retested. 

• Variables caused by the choice of white used for 
creating tints for ASTM Lightfastness testing in 
D4302 (Standard for Oil Paints) 



The Problem 
of Change 
Over Time 

- - - 
Hansa Yellow 

Light and 
Medium 

(PY 3, PY 73) 





ASTM LF II 



ASTM LF III 

ASTM LF II 



ASTM LF I 

ASTM LF II 



HYM 2007  
DE 6.32 

HYM 2012 
DE 9.33  

HYM 2015 
10.08 

HYL 2015  
DE 9.29 

HYL 2013  
DE 10.10 



Tints 
vs  

Transparencies 
- - - 

Hansa Yellow 
Light and 
Medium 

(PY 3, PY 73) 





1:1 3:7 1:9 

Hansa Yellow Light (PY 3) 



Hansa Yellow Medium (PY 73) 

3:7 1:9 



The Problem 
of Different 

Whites 
 

Case Study #I 
- - - 

Prussian  
Blue  

(PB 27) 
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Flake White 
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DE 16.42 DE 7.34 
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Flake White 

DE 
22.08 

ASTM Safflower 
TW 

DE 2.29 

Zinc White 

DE 7.17 DE 24.06 

DE 2.5 



The Problem  
of Different 

Whites 
 

Case Study #2 
- - - 

Pyrrole  
Orange  
(PO 73) 





Titanium-
Zinc 

(Linseed) 

ASTM TW  
(Safflower  

w /zinc) 

ASTM TW  
(Safflower  
w/o zinc) 

Titanium 
White 

(Linseed) 

DE 1.68 DE 1.98 DE 11.82 DE 14.96 

Unexposed 
Controls 

Arizona 
1260 

MJ/m2 



ASTM Saff. TW w/ Zinc TW w/ High Surf. Treatment 

Titanium White Titanium White in Walnut Oil 
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Pyrrole Orange w/ Diff. Whites (Xenon 510 kJ/m2) 





Assigning 
Lightfastness  
by the Book:  

 
Issues with 

‘Indian Yellows’  
Based on 

Diarylide Yellow  
(PY 73) 



ASTM Pigment Lookup Tables 

Listing from ASTM D4302 – Standard Specification for 
Artists Oil, Resin-Oil, and Alkyd Paints 

* 

UEC 
3 yrs.  
South FL 



ASTM LF III 

ASTM LF I 

ASTM LF II 



Brand E 
DE 1.20 

Brand C 
DE 7.33 

Brand B 
DE 8.38 

Brand A 
DE 8.97 

Williamsburg 
DE 8.80 

Brand D 
DE 7.54 

PY 83 
“Fair” 

These all appear to be the transparent, 
and less lightfast version of PY83, but are 
listed as having either Excellent or ASTM I 

Lightfastness, and at least one lists the 
pigment as being PY83 HR70.  

This actually 
appears to be 

HR70 but is 
listed as simply  
PY 83. Although 

is correctly 
labeled as  
ASTM LF I. 



The Challenges Ahead 
• The issue is not with the science or the testing or even, really, 

the amount of work involved in the development of a better 
standard 

• The problem is engagement and caring and passion. We need 
to go back to that initial vision of Joy’s: 
– “Under Joy's leadership, membership of ISCC’s Committee #37 and 

ASTM’s D01.57 Subcommittee became virtually identical. It was 
composed of artists, art conservators, analytical chemists and 
color scientists as well as artists' paint manufacturers and their 
chemists.” 

• In the end, as in so many things, it comes down to a question 
of love – love for the problems, for the field, for the artists and 
the artwork that are impacted and are bettered through our 
labors. For the colors. 

• And make no mistake – those labors are first and foremost 
labors of love 



Thank you. 


