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paint film, and how mich shall go into the wood surface.

 Bublicity Tota = S5-% #4150 1 Lnaeemamﬁw

fhe térm %Controlled Penstration® used so extensively in describ-

ing the performance of paint undercoaters is & Yéatch the eyef phrase meaning

little or nothing.

Instead of how much oil shall be permitted to sodk into the wood.

it is rather dunl situation of how mch oil in quéﬁtity shall remain in the

In two paint undercoats, the saniek percentage of 0il msy penetrnte.
into the wood yet one pzint will give excellent durability and the other fa-l
’badly, becouse in the second case there was not ﬂufficient eil present to

provide for the proper qunntity in the £1lm and also in the wood.

In pra.ctical formu.lations of undercoaters, the pigments used ‘
contro}. in & large measure the emount of the 0il retained in the paint fi:‘un.
The outst:mding success of White Lea& as & hig_:hiy dnra‘ble pa.int pigment is due
in an, essential measure to its a‘nility to retain the praper amount of 011 in

the f11m for maximumn d:zra’bility.,

Most pigments vary materielly in their ability to control the

performance of the oil, aoin'e‘ retaining an. excessive amount in ~the paint ‘ﬁlm,

some. giving too much oll to tho weod surface over which applied and the pro‘blem '

of a vise selection is important.

ozlo Leﬁﬂ.eé Zinc 18 the only other pigment we imow of which has an

oil holiding qﬁality cloaelzy'similar to that of Waite lead. These two pigments

are the predominant corstituents of‘ S-¥7s #450 Undercoater and control i_;he

bolance of oil in the film end 'in the wood.
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llustrabion:

,In two undsrcoat painis contsining the same volumes of o0il and
pigment, vwhich in one case was White Lead and in the other Ozlo Ileaded Zinc, -
spread equally on a gorz:al wbod surface -~

22.5 gal. oil went into tho wiod and 24.8 gal. retained in the film of the Wi Pi.

31.0 I e s .o " é6‘3 ] u non ¢ 6% % QOzlo

» _ Leaded Zinc Pt.

I the nnﬁbination of pigments used 4o not have the prbper oil
holding g:za.lit‘iés the formula becomes unbalanced émd frequently' an insufficient
arount of 0il will be retained in. fhe film, tending to lower durability, peel-

ing, floking, etc.

Aside from a pignenﬁ‘ combination of proper oil hola‘.ing: quélitigs‘,? A
there must be sufficient oil present téA thbroﬁgﬁly saturate the wood ﬁbr’e‘sﬂf"
and near the surfa.c‘ev to prevent undue alternate swelling snd shrin‘kixig’bf '.-‘.he .-
wood surface during rainy and éry weather, thus producing a solid fOundation
for the pinh uﬁdercoat; »ot‘herwivse. pbor dura.bility con resnit with at‘tenaant

peeling end fleking of the paint film.

The performance of two well kmown paint primers, dssignoted as
Primers YA and ®BM compared with S-¥'s #450 Undercooter is ghown by the '

fclldwing' ﬁ.grnre’s,\ on ‘the basis of 100 gallens of paint. ‘

‘Potsl 041 031 Absorbed 0il in Film Pigments in Film

' Gels, =~ __Gals, = __Gals, = 0il = Pisment
_Paint Primer wA® 39,7 22,2 _ 17.5 . Log 60%
* Polnt Primer WB¢ 46.5 28.6 | 179 L3 57
S-¥ #450 Undercoater 47.3 25.1 22.2 47 53
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Comparing P"imer 140 with &W's #450 Undercoater, it appears o

be deficient both in its capacity to supply sufficienz 0il to the wood smrface

ané also to retain suificiant oi in the pzint film, t0 ensure high durad3lity.

) The commor verictics of rooi n;ned in hoﬁse consfru.nctionvnry moter-.
1011y s to their porcsily and in tho smount of oil required to Mestisfy" the
wéod surfacc. I% i3 obvioas that s-¥ $450 Undercoater hos o considerably
greater _mrgin of sa;‘ety in ﬁbin’g tais Job adﬂqub.tely and giving excellent

durability over a wide variety of wsod surfacoes.

Comparing Primsr "B' with S-W's #1450' U’nrlefcoa.te'r, we note that
waile the total oil content is excellent, it a:opea.rs un'balanced in its capac-
ity to retain 0il in the paint film. A deficxencv 1n this respect can 'be

serious as to durability as abeve indicatedn

'Neitl;xe: Pai;t Priv;cr AN or "Rt contains Ozlo Lended Zinc, i’e'gardv‘
ed as a -.1ost neceqsnry type of pigment to give 'bo.lanced performance of the oil
in boih the film ond on the wood surface. s—w #hSQ Undarcoater does contain the
prdper percentage waich together with the high #hite Lead content serve_a to

N

maintain a balanced pez_'foz"mance,‘ o

It is to be noted that & lack of balance may not ghow @ lowered ‘
durability until one or two years after application of the paint‘, whe:_i‘pe'enng :
- or flu.king fron the wood moy occur, or peelinz betwaon coats due to a lack of

"ba.l..nce" between the Primer and thc Finish coat.
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Aﬁaitienal mxnpie Showing
- . Pecling from the ¥Wood
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Unbalanced ,Rélaﬁi.bn" Between Primer and :
Finish Coat Resulting in Peeling Between
: Coats *
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- characteristics. Assuming two spregd;ng rates within a reasonable range, i.e.,

. various first coat.s are as follows:

-6

A very important factor governing the &ursbility of eny paint
svsten is the total £ilm thickness of ‘that paint system as actuelly aﬁpliea
o & eiven surface, ‘Qb-viously, the >4‘:.ctua1 £iin “hicimoss of s fg'i‘wen undercoat
a3 aprlied depends principally on . -
| {e) Volune of plgnent plus 'inert
(b} Total volume of veh:lcla solids

(e} Per Cent of 0il absorbed and per cent rstn:lned in filr:

It is genemlly‘ ngreud that for an ezterior paint aystem to ha'e;a
adeqmte protectiva value an& ’co give satiafactory gervice that ths total
actual film thickness should mot be less than O. 00’4“ Referring to sc.'bls 1
attached it is in'tareating to note that the larger amount of oﬁ. retained in
the £1Im by Rex 450 and the New Jersey Zinc type primer d_.eifini_._tely mntgibntps :

to greater film thickmess and therefore better durability of the eystem.

The spreading ré.te obtained with any mrticular primer oi_- undere

coater under pracﬁical rointing conditions will vary according to ite specific

400 and 500 quare‘ feet per gallon respectively, and allowing for. a‘b’so:pt-iqn:

of vehicle solids, we find that the actusl film thickness contributed by the

Loo sg.ft.[g‘al. . 500 sg.ft.[sg_l.:‘ :

Krebs : : o
. Broeker's 1st coe.t ,' ' 0_.001’41{-" B 0.00115"%
'SWP Outside White .
1st Coat Rednction - - 0.001450 0.00116%
¥.L. in 011 1st Coat o 0.00122% - ~ 0.00098w
_ ¥ew Jersey Zinc pﬁ.n;er o 0.00199" " ' 0.00155"
450 Undsrocater 0.001920 0.00154* -
Paint Primer MAM o v0.00]LG]", ‘ -0;00131*“
Paint Primer "BN . o.Qm*fsu - 0.00139% -
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Pable 1
Paint Primers

The greater film thiclkness of #150 Uadercoat as compared with

Osker things being equal, superior durability would result.

Distribution of 0il Between Wood snd Paint Filn

~white lead in 0il, and primers such aé uiit and 3% naturally mokes a greater

contribution toward the finnl film thickmess of ~he entire paint system applied.

Yol.of

Total 011 Gels. Gals. : ‘
, Per 100 Gels. in  Pig= P.V.C. P.V.C. % 0il. Tilm
Formuls Gals. Abs. -~ Film nent Paint Film _ Abs. Gels.
Erebs' 1st Coat 6.3 50,5 17.8 18.1 21.0% 50.5% T4.0% 35.9
SWP Outside White | ey
- 1st Coat Reduction 66.6 49.5 17.1 19.1 22,3 53.00 #H.AM 36.2 ;
White Leed in 011 | | | N |
st Coat - 56.5  b5.7. 12.8 17.9 23.0 58.0 8.0 30.% |
Hew Jersey Zine o o SR |
Primer 58.9 35.0 23.9 25.6 30.2 .51.7 59.5 u9.5
450 Undercoater W73 5.1 22.2 25.7 35.2  53.7 53.0 M1.9 3
. Peimt Primer *B* 465 28,6 17.9 23.9 33.9 57.2 6L5 LLs
Paint Primer "An 39.7 2.2 17.5 25.8 39.6 5.5 55.8 143.3
‘Effgct of Individusl Piements in U50 Undercoater Type of Forrmlation
- : Total 011 Galja-;, cals.’ :‘ L .A - -
Per 100 Gals. in  Fig~  P.V.C. P.V.Co $ 01T - oo
, Pigment __Gels. Abs. PFilm .ment Paint  Film Abs. .
. Titanox B 47.3 26.7  20.6 25.1 35.2% 55.6% 56.5%
Waite Lead 47.3 225 M8 5.7 35.2 50.8  M7.5
Teadsd Zinc 35/65 47.3 2.0 26.3 25.7 35.2 U9.5 bbb
Asbestine 47.3  13.72 33.58 25.7 35.2 4.0 9.0
‘Asbestine 5% S L -
imorghous Silica 25% 47.3  M.75 3255 25.7 35.2 433 3.2
frorshons Silica (eale.) 473 179 294 25.7 35.2  46.6  31.8
Titanium Oxids 47.3  5.91 L1.39 25.7  35.2 38.8 12.5
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450 Undercost  Rex 471 665

CIE & WMALMLE

Paint Primer "% Rex 71 66.5 .°

L.25

3.86 62.8 5.8

61.25 6.1

- 28.4

\ 592% - |

Total 0il Scls. Juls.
Per 100 Gaxs. in  Pilz.  P.V.C. P.V.C. %0il
8 . Gals, . phws.  Faim  jxns Paint Filn ~ Aba.
 Gombined Vehlcle - ‘ ’ , .
Rex 450 b3 5 2.2 5. 35.28 5B.7% 53¢
(@ ' 13 27k 1990 5.7 352 56.3 . 588
(785)* | 47.3 265 20.8 25,7 35.2 552 568
(2) e S ‘ , -
(2281) 55% 47.3 23.2 24.1  25.7 35.2 51.6 1;95,
(2281) (Calc.)we ‘ 47.3 19.9 214 5.7 352 483 g
@ 503 298 25 5.7 338 55
. (1) | 150.3 9.7 20.6 25.7 338 55.,5_
| ® 5lightly heat bodied Linseed 011
* Strongly bodied Tung ond Perilla Oi1
S Toble U
bsorption of Oil From Finish Coot Prinine Coate
: : Total Gals. - Gols. Gals. = - | Orig. P.V.C.
. : Tun'coat 0£1/100 - bs.  Left Abs. P.¥.C.
SWP - Qutside : = 3 . ‘
- ¥hite . Rex lm_‘ - .66.5 b5 6125 6% 28.U4F 29.7%

29 . 6
3.7
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