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MEMORANDUM REPORT NO, F-101 . ’ ' A

COMPARTSON OF ATLUNMINUM PIGMENTS IN o
"DiCO" AND "DULOX" /

INIRODUCTION 3

: The purpose of this report is to summarize results
of laboratory work designed to define the preferved fine, ,
medivm and coarse grades of aluminum pigments for both "Duco”
and "Dulux". Since there are at present seventeen asctive
grades of aluminum pigment pastes, some simplification of
this structwre was considered highly desipable, Thls work e a
wes designed to stuly the majority of the active aluminums in I
automotive metallies and to select the preferred candidates,
based on the optimum brightness, two-tone effect, gloss, and
resistance to lealing, ssettling, and seeding.

SUMMARY AND CONCLUSIONS:

1. OFf the fine grades of aluminums examined, W-802 (Alcoa
#1590} gave the Uest balance of properties in both "Duco" and .
"pulux' metallics. (Tebles I and II), and is classified as the
preferred fine grade aluminum.

2, In the medium-coarse grades W-100 (Alcoa #1595) re-
turned the opbimam balance of properties in "Duco" and "Duilux" .
metalliic enamels, (Tables I and IT), and is classified as the v
preferred aluminum for thls grade, : 1

3. Among the coarser grades W-80 (Aleoa #222) and W-81
{Aleoa #240) were abOULt equivalent in properties in "Duco” with
the exception of a high rate of settling for W-80. In the case
of "Dulux" W-80 was slightly better than W-81 in strength. Both
these pilgments have been clagsified in the "C" group, i.e.
resbricted to existing products. '
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ACLTON TAKEN OR PROPOSED:

The FPilgments Dispersion Committee has reviewed the
currently ective alumlnum pastes and have clagsified w-82
as the preferred fine grade aluminum, and W-100 as the pre-
ferred medium-ccarse grade for "Dusc” and "Dulux'. Six of the
aluminums have been proposed for obsoletion (Table 1II).
Currently the Flint and Parlin Laboratories are in process of
& plant allgrment program to replace W-173 with W-B2 in 282
Line £ine aluminum tinting for "Duco" metallics. Release
ietters F-523 and F-52Q pirroposing release of W-100 aluminum
for metallic "Duco” lacquers and metellic "Dulux" enamels have
been writiten and approved. : “

EXPERIMENTAL DETATL
Preparatlon of "Dulux" and "Duyco" Metallice

Three lots each of sixteen currently active sluminum
plgment pastes from the Aluminum Company of Amerlca, and Reynolds
. Metals Company were formulated intd 32 Line mill bases and 282
Line tintings at equivalent aluminum metal content. Using W-82
pigment paste (Alcoa #1590) as a control for degree of lightness
the aluminum tintings were let down lnlo complemenbtary gray
“malux® and "Duco® metallic enamels shaded both lighter and
darker than the W-82 control. Peariboard gpray-outs were pre-
pared from these enamels and lightuness values ("G") determined
with the Colormester (DuPont Differentlel Colorimeter). Semi-
logarithmic plots of "G" values versus pounds of aluminum tinting
were propared for each pigment paste which gave a theoretical
value of pounds of tinting required for each pigment to mateh
the degree of lightness of the W-82 control plgment. “Duco” and
"pulux” metallics were then prepared for each pigment paste
employing the theoretical pounds of aluminum tinting required oxr
lightness equivalent to the W-82 control. (See Table IXI for -
enamel and lacquer compositions). ' ’

Penel Preparation:

The "Dulux" enamels were applied over 4" x 6" aluminmup
panels undercoated with 765~1676 baked at 40Q° at 280°F, and dry
sanded. The enamels were applied according to T.M, 349-A "Spray
Procedure for "Dulux" Metallics", and baked 307 at 240°F, "buco®
lacquers were applied over 4" x 6% aluminum panels undercoated
wlth 475-1105 surfacer baked 60! at 200°F., according to TM-95-D,
Golor Matehing and Control of "Duco® Metalli-Chrome Colors'
and baked 20' at 180°F, The panels were then buffed and polished.

Properties:

Strength:

Panels were graded for lightness, "G" values, on-
the Colormaster{DuFont Differential Colorimeter) and from these
the theoretical pounds of aluminum tinting.requimed~fmp each lot
of sluminum plgment paste to match the W-B82 control lightness
were oObtained, by locating these "@" valuee on the plots
araviovaly esteblished for each niswert wnepte. '
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Assuming a straight-line relationship between lightness versus
pounds of aluminum tianting, a parallel line was drawn through
the "G" value obtained, and the point of intersection with the
W82 control curve was consideved the actual amount of aluminum
tinting that would be vequired for egquivalent lightness.

A strength value was calculated for each aluminum paste ass

.u§§§§§£2&l{x 100 = girength

The individﬁai tintings for each lot of aluminum were
- rated for leafing after one week shelf storage. The degree of
- aluminum floa% in the can was rated on a scale of 1 = no leafing

to 4= considerable.
‘Settling: |
, The degree of settling of the aluminums was rated after
one week shelfl storage of the tintings, by stirring gently with

a’'spatula. The amount and denseness of the cake in the bottom of
the can was rated on a scale of ) = nong o 10 = a hard cake.

b3

Glosgs

Pandls weve rated for 20°zloss on the Glossmeter in
accordence with A,8,7.M. standards, Test Method TM-204-B, In
the case of "Duco” the panels were rated after buffing. :

Zwo-Tones |
‘Paniels were also rated by an instrumental method

developed at Marshall Laboratory. This method employs a gonl-
photometer to measure "lightness” or reflectance at two angles
of . viewlng, The ratio -of the "lightness" at the greater viewing
angle to the smaller angle 1s expressed as a measure of the two-

tone effeect of metalilc finishes.

Seed: :
- ' Tne tendency for the tintings to develop seed was

debermined after six weeks shelf amtorage. The enamels were reduced
to constant viscosity and flowed out over glasa: ' :

' Flow outs were examined wisually under a constant light
source and rated on & scale of 1 =~ none t0' 10 = gevere. It is of
interest that in the case of "Dulux" significant differences in
seed deévelopment were observed between the various grades of
aluminump. The fine grades of aluminum developed very little seed
while the mediwm and coarse grades. deéveloped objectional geed. It
is also of inbterest, that W-100 (Alcoa #1505) th preferred medivm
grade 41¢ not show objectionable seed. Howaver, in the case of
zao” tintings very little seed was apparent even in the case of

the cearse grades of aluminums. S :
| ] ATOR
Tl
* . (2
W, P.fHAnze1é Ean
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TABLE IIX

Pigment DiSpersion Committes Ciaasificatian

ﬂva’,m;ﬂ
Pigment ‘ ' Glasgiifﬁ.cg.tion ' :
Wedi2 ¢ Aluminum Paste #&0 1M
W80 c " 222
W81 C " " 24
W~82 A 1y 1 3590
W~ ¢ "o " 37 LW
W-100 A o meo 1595
W-158 ¢ " " 39 L
) “D‘UOO"

' Pigment cz.aaaifigab.ion Plement Type

Well2 ' ‘ ¢ Aluminum Paste #40 IN
1" 1" ;
W-82 & # " 1590
W-ali ¢ " " 37 LN
W-100 A . " 1595
W.’lss c L] i 39 LN
w173 » ¢ L " 1580
In process of Obsoclation '

Code _ Plgment Type
W77 ‘ ﬁlumimum Paste #1571
W~-136 1570
W-143 " " 221
W~163 " " 1581
KW-504 . o " 35 IN

KW'“"513 1t s 223
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u-82 (Control)

35-222% 20.%
2 <785 %.7
RC~3083 38.0
v -1000 1.5
. RK-1701 2.7
VD“']. l'|'6 0!6
VH"?5 2 ’ 0¢8
Pb6H2 14.6
32-82 7.0
100.0
u-82_(Control
- 253-0U85 8.1
25305 14.8
253-0765 12.7
B-61 2.0
B~614 .5
¢-159 0.9
282-082 10.0

1100.0

O\mb\l&‘m o=ty

=
;g;;-

Aluminun Ba&e -
To equal lightness

"puco”

‘Experimental

- 48.1
35—!-8
1

5 Q) ENG i\)
RO ‘Oﬂ

Alumiﬁum Bage <
To Equal lightness
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ALUMINUY PIGMENTS
Mesh ' Izafing ’
grade . Solids  Slze .. Valve . _Covering Arsa
Reymolds 19 IN 66% = 1% on 325, - 11,287 om® per gram
Reynolds 30 IN 66% 1% on 325 - | 12,900 cm? per gram
Reynolds 37 IN 73.5% 1% on 325 - 16,125 om® per gram
'Reynolds 39 IN 665 1% on 325 - 7,740 om® per geam
Reynolds 40 IN 66% 1% on 325 . - 21,285 cm? per gram
Reynolds 50 LN 66%  Tpace on 325 - 23,220 en? per grau
Reynolds 51 LN 60% Tpace on 325 . 23,220 om® per gram
Reynolds 49 LN 66% 1% on 325 - 18,060 em® per gram
Alcoa #240 Th%  99% through 325 85% 14,000 em? per gram
Bleos #1570 ‘A - 65% 100‘}2’» through 325 T5% 27,000 cm? ﬁexv gram
98% through 400 ' |

Alcoa fo21 654  OB% through 325 Non~-leafing SO
Alecoa #222 65% 325 Nop-leafing =ewmeaanse
Alcoa #1580 | 656  Extremely Fine = "

. , . =400 Partial leafing «wow===«
Alcoa #1581 65% Piner than 1580 Partial-leafing ~—=ww==
Aicaé 7%41592 55% 100% through 325 Partial-leafing «w-—-==--

o . ~ 98% through 400 : :

Aleoa #1595 , 65%  ~325 " Partlal-leafing —we=w=-
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MEMORANDUM REPORT P-101 SUPPLEMENT A

COMPARISON OF ALUMINUM PYCMENTS = .
IR "DUco” AND “DULUX"

INTRODYCTION:

: This veport summarizes further results of basic labora- .
tory worlk designed to define the propertvies of various grades of
aluminum pigments used in "Duco” and "Dulux" metallics. The sbudy
was concerned witch two mejor partss {1) the colorimetric dster-
mivatlon of the "brightness” of the commercially availlable aluminum
plguwents previously studied and discussed in the original memoran«
dum report F-101, and {2) the preliminary investigation of the
practice of blending the preferred grades of aluminum pastes $0
accomplish the optimum in brightness, two-tone, gloss and vresglst-
ance $o leafing, settling and seeding.

The majorlbty of the commerelally available aluminum
pigment pastes from Reynolds Metals Cowpany end the Aluwinum Co.
gf America were exemined as well as several experimentel grades
from bhese suppliers. Several blends of the preferred grades
defined by the firs®t phase of the work were examined in an attempt
to demonstrate that such 2 system embodying the desired features
of each grade is & commercially practicasl roube toward simplifl-

. gation of the nuwher of grades now requirved to formulate difficuly

to mabch metallic colors. o

SUMMARY, AND GONGLUSIONS ,‘

- 1. Of the fine grades oxamined, W-82 (Alecca 1500)
retumed & marginal advanbage in brightneoss and the best balence
of other properties in both "Duco” and "Dulux® (Tables I & IT)
and is classified as the preferved fine grade aluminwum. - .

2. In the wmediwm-coarse grades the wse of W-100
{Alcoa 1595} results in a decldedly brightér metallic as well
as returning the optimum balance of properties in "Duco” and
"pulux® {(Tablee T & IT)}. In this connection three experimental
"ymproved grades" of Alcoa 1595 (W-100) eemined in the course

DUP0O30000741
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of this work showed a sigaificant lwprovenent in two~tone effect
over W-100. Other properties were sasentlaily equal.

. Alsc a sample of Reynolds® improved 49-IN paste, Ho.
DD-16¢, returned improved strength, gloss and Ltwo-tone over W-100
paste in "Dulux" with other propewtiss including brightness being
eaguivalent, - This aluminum, on the basis of the one sample exam-
ined, appears to be a sulbtable alternate for the preferved W-100
madiun-goarse grade. - -

_ 3. Among the coavser grades W-81 {Alcoa 240) returned
the highest order of brightness, and optimum balance of other
Vropertiﬂs with the exzception of a high ovdey of seediness in
'Dulvx®. Ia this comnection W-80 (Alcoa 222) although not as
bright a8 W-81 is equivalent in other properties and legs seedy
then W-81. Bobth of these pigments have beén classified in the
"¢" group i.e. restricted to existing products.

L 3., 7The results of the preliminary work done with blends
of aluminum pastes indicates that brightness and two-tone is im-
proved as the coarser aluminum conbent is increased in a glven
blend (Tables ¥II & IV). Conversely, seed particularly in "Dulux"
inoreases and gloss and strength decrease as the coarse aluminvm
ratio increases. From the limited daba avwailable it appears thabt
any singls property for a given aluminum blend is a linear function
of the rasio of the grades of aluminums ewployed (Tables III & IV).

5. In the case of "Dulux" one encourageing result nobted
indicated that an equal blend of W-100 and W-B1 aluminums returned
good twoeSoneness, brightness gloss and sbrengths accompanied by a
significant improvement in ssttling and seed over W-B1l the alumin-
um which results in the bast two~tone and brightness (Table IV).
This cowbination of sluminums appears worbhy of further and more
deballed ptudy. ' :

ACTION TAXEN OR FROPOSED:

on the basis of this work the Pigments Dispersion Com-
wittee has clagsified W-B2 as the preferred fine grade aluminum,
aag g»lgo as the wreferred wedivm-goarge grade ror both “"Duco"
and "Dulux”. o

Resently encountered cowpetitive wetallic coler matching
problens have pointed up the advisabliity of bvilending different
gredes of aluminumg in order to be 100% competitive. Ouxr supplicrs
have advised that this practice ig being adopted by our competitors.
In view of the encouraging preliminary resulis vealized with W-100/
W-01 blends in "Dulux® 1% is proposed to investigate combinationg
cf these aluminumg on & broader and more detailed basis.

EXMERIMENTAL DETATLS :

Prepavatiion of "Mulux” and "Duco” Mebaliliss
The waricus grades of aluminum digwent pastes under

Boody wers formulated ine 32 line mill bases and 282 line Gintings
at enulvaient metal conitent. rﬂsingﬁw~8a pigment paste {(Alcoas 1590)

DUPO030000742



ag a conbrol for 1ighﬁness€ the aluminum tintings were let down
into a complementary gray "Dulux" and "Duco” metallic shaded

both lighter and darker than the W-B2 control. Pearlboard spray-
oute were prepered from these enamels and lightness values “G"
determined with the Colormaster (DuPont Differential Colorimeter).
Semi-logarithmic plots of "G" values versus pounds of aluminum
tinting were prepared for each plgment paste which gave a theo-
retical value of ¢the pounds of $inting required for esch pigment
to meteh the brightness of the W-82 control pigment. “"Duco" and
"Dulux" metallics were then prepared at equivalent lightness to
W-82 controis. (See Table V for enamel and lacquer compositions. )

Panel Preparapion

"Dulux" enamels were applied over 4" x 6" aluminum
paneis undercoated with 765-1676 baked for 40! x 280°F and dry
sanded. The enamels were applied according to TM-349-3; "Spray
Procedure for 'Dulux’® Metallics", and baked 30 x 240°F "Duco®
lacquers were applied over 4" x 6" aluminum panels undercoated
with 475-1195 surfacer baked 60° x 200°F, according to TM-95-D,
"Dolor Matching and Control of "Duco" Metallic~Chrome Colors®,
and baked 20' x 180°F. The panels were then buffed and polished.

Properties

Stiength

Panels were graded for lightness "G" values, on the
Colormasber {DuPont Differential Colorimeter) and the theovetical
pounds of tinbing required for each aluminum to mateh the W-82
control lightness were obtained by lceating these "G" values on
the plots previously established for each pigment paste. Assum-
wming & linear relationship vetween lightness versus pounds of
tinting, @ parallel line was drawn through the "G" value obtained
and the point of intersection with the W-82 control curve was
congidered to be Hthe amount of aluminum tinting required for
‘e%gigalent lightness. A strength value was calculated for each
aluminum ass S :

Brightness

The property of brightness or percent ssturation was
determined for é¢ach aluminum in 2 blus metallic enamel formu-
lated at equal hue and lightness. Using W-82 aluminum as a
conbrol for lightness and hue a "Monastral” Blue (W-505) metallic
was calculated for each plgment on the basis of the tinting
strength of the various sluminums relative to W-82. (Sse Table

Y1 for lacquer and enamel compositions.) :

Red, Green and Blue reflesctance values were obtained
on panels prepared from these blue metallics, using the Color-

' master, differential Colorimeter. Tri-stimulus values X, Y and

DUP030000743
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Z were caloulated from the R, & amd B (olordiaster data. The
conversion factors used were *those r@cammended by the Engincering
Depavrtment Report DED-X-52-lk .,

X = 0.78% R + 0,186 B
Y = 6
= 1,18 B

Trichromatic ccefficients X and y were determined from .
. the k, Y and Z tristimulue velues according to formulae «

X”Yﬁ?%%v

¥ = Y

The % and y cosfficients were used to describe the
degree of saturation or brightness and doninent wavelength of
the metallics by means of chromaticilty diagrams from HPhe Handbook
ongolorimwtry, A, C, Hﬂ@dy'Technulogy Presg, Cambridg@, Mass.,
1936.

Ieaf&ng

The individual tintings for each aluminum were rabed
for leafing afber one weeks shelf storage. The degres of alume
inmm float in the can was rated on a scale of 1 = no leafing to

2 congiderable.

Settiing

The degree of s@ttling was rated after one week shelf
storage of the tintings by stirring gently with a spatula. The
amount and denseness of the cake in the bottom of the can was
,rated on & 8c8le of 1 = none to 10 = a hard cake.

Glosn

Panels were vated for 20° gloss on the (lossmeter in
aceordance with ASTH standards, Test Method THM-204-B. "Duco"
panels were rated after buffing.

Two-tone ‘

Panels were also rated by an instrumental method
developed at the Marshell Isburabory. This umethod employs a
goniphotometer o measure "lightness"” or reflectance at two
angles of viewing. The ratio of the lighbtness at the greater
- yiewing angle to the smaller angie iz expressed as a measure
of two-bone effect of metallilc finishes.

DUP030000744
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Seed |
- The bendency for tintings to develop seed wan detere
nined afber iz weeks shell sboroge. The ensmels were Peduoed
to sonsbant viscoplty and pour-oubts made on glans.

Plow-oubs were exawined visually under a conptant
ilght sourece and rated on a seale of L = none £ 10 = pevere.

o

,.

PLINE ZABORATORY
LT 14307

WPK s 3lu
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