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INTRODUCTION

For a number of years the Organic Chemicals, Electro~
chemicals, Film, Plastics, Fabrics and Finishes and Central Research
Departments have had active research programs in the field of fluoro-
polymers and finishes based on such pal‘ym_érs. Additionally, Film has
expended substantial effort on "PTedlar® polyvinylfluoride f£ilm,

As a result of Orchem's research efforts, Fluoropolymer B
(vinylidene fluoride/tetrafluorcethylene/vinyl butyrate terpolymer,
VF2/TFE/VBu, 68/22/10) was devaloped in 1965. This fluoropolymer
was visualized as being suitable for very durable, air-dry (or low
baking) solution finishes for wood, such as factory~finished residen-
tial siding. ¥. & F. has confirmed that Fluoropolymer B has proper-
ties that might be suitable as the topcoat vehicle in a primer/enamel
system for cellulogic siding and that exterior durability would
probably be superior to the best commercially available vinyl or
acrylic topcoats.

If such a finishing system were offered to the wood siding
industry, however, even for preliminary field tests, it could have
an adverse effect on Film Department's “Tedlar" film program. Cus-—
tomers who are currently in the decision-making stage of committing
investment for the use of "Tedlar® film might delay in response to
the premature news that fluoropolymer finishes were available. Be~-
cause of this potential conflict, Orchem requested Development
Department to undertake a study which would define the Company’s
broad commercial position regarding fluoropolymer finishes versus
£ilm.

In response to Development Department's recommendation
(report D-1438, Fluoropolymers for Durable Finishes, dated 8/12/65)
F., & F. assumed a coordinating responsibility for the determination
of the market for and selection of fluoropolymer vehicles for possi~
ble Company sale to the durable finighes market. The coordinating
activities had the following objectives:

1. To determine whether there are one oOr more markets

for fluorppolymer vehicles for durable finishes.
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2. To determine whether one or more vehicles would
be required.

3. To determine whether Du Pont has candidate
vehicles to meet the market requirements.

4. To develop a program for the commercial sale
of Du Pont fluoropolymer vehicles with minimum
adverse impact oh "Tedlar” film and F. & F.'s
"Du~-Lite®" fluoropolymer f£inishes.

F. &% F. did not assume a responsibility for determining
who should sell such vehicles.
The Development Department report recommended that no
outside activities should ba und,ez:takeh by Du Pont to develop sales
"of fluoropolymer vehicles for durable finishes until F. & F.'s
study was completed. :
For purposes of this study, a durable fluoropolymer £inish

is defined as "one that is two or three times as resistant to ex-
terior weathering (i.e.; chalk/fading and gloss retention) as the
best currently available vinyl and acrylic finighes". 1In terms of
exterior exposure time, a durable finisgh might be expected to have
at least as good appearance after 15-20 years as the best acrylic
£inish would have after 5-10 years.

SUMMARY AND CONCLUSIONS

Base,d on accelerated weathering data, it is logical to
predict that durable fluorcpolymer finishes will have exterior
weathering characteristics, as described in the introduction. Since
long term exposure data are unavallable, we do not know whether
fluoropolymer Finishes will be more or less resistant to dirt pickup
than vinyl or acrylic finishes; dirt pickup has not been a problem
with "Tedlar" polyvinylfluoride film and it seéems reasonable to be-
lieve that finishes applied from solution, emulsion or organosol
will perform similarly. Properties, such as hardness, adhesion and
corrosion resistance of fluoropolymer £inishes appear to be com=
parable to the best vinyl finishes. Flexibility and resistance to
heat, chemicals and solvents are better than vinyls, but we do not
know whether these property improvements are sufficient to command
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premium prices over vinyls.

A review of the major potential markets for durable fin-
ishes (excluding film), with emphasis on factory-applied finishes for
cellulogsic substrates, has indicated that the total industry regquire-
ments for durable vehicles will be relatively small, even by 1975.
Our projections are as follows: ’

Durable Finishes Durable Vehicle
Market _.Reguirements
. (MM Lbs.)
1970 1975
1. Factory-applied on cellulosic 0.1-0.3 0.3-0.5

substrates (low bake)

2. Factory-applied on me,tiﬂ(f‘é"ﬁﬁ?f) 0.3-0.5 0.6~1.0
substrates (high bake) ) e {J)(J"b

3. Pactory-applied on plastic 0.2-0.3 0.4~0.5 4‘)(
substrates (low bake) '

4. Pield-applied, industrial 0.2-0.4 0.8-1.2 ’;7
maintenance (air dry) % ;’}
5. Pield and factory-applied, (1.8 D P
clears for metal (air dry ? ? ’ V3
and and low bake) ' 3
' ~—T&’T( 4,.m mo) 0.8-1.5  2.1-3.2

1Y~ e | ~§ns
If Du Pont were to capture 50% of the total ndustgz re-

gg:.rements,q the con;:/any would need facilities to produce approxi-
mately 400,000 to 800 000 pounds of fluoropolymer vehicles in 1970;
and 1, 100 000 to 1, 600 s’()00 pounds in 1975,

It appears that two families of fluoropolymer vehicles will
be required to supply the durable ,ﬂinisheﬂ market; (1) air dry solu~
tion (or emulsion) vehicles and (2) organosol vehicles that require
baking. The air dry vehicles could also be used to formulate baking
finishes. It is doubtful, however, that organcsol baking ‘vehicles
can be developed for air dry finishes, but some exploratory research
is directed toward this objective.

Du Pont has candidate fluoropolymer vehicles that will
probably meet the market requirements, although it may take several
years of research, product development and field testing to determine
whether Du Pont's candidates are technically adequate and economically
competitive. The currently identified Du Pont candidates are:

1. ‘Polyvinylfluoride (PVF) yehicle for organogol baking
finishes. PVF can be produced in Film Dep&rtment:
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.3.

facilities in quantities sufficient to supply the
vehicle requirements for "Tedlar' £ilm and fluoro-
polynmer finishes during the next 5 to lb yearé.
{Film's plant could produce 7MM - 8MM pounds/year
annually.) ¥F. & F. has a program aimed at replacing
Pennsalt's “"Kynar" polyvinylidene fluoride (PVF32)
with PVF in “Du-Lite" fluoropolymer enamel by 1967.
Preliminary cost .estinﬁtes indicate that PVF could
be sold at $1.90 to $2.10 at 2uM - 3MM 1bs./year
production; or $1.20 to $1.40 at plant capacity
(i.e. 7MM - 8MM 1bs./yr.)

‘Fluoropolymer B vehicle for air dry finishes. There s

are no commercial facilities for producing this ter-
polymer, but Orchem can supply from semi-works equip=—
ment (1000 lbs./month). This will permit development
and field testing of finishes by F. & F. until the
markets are better defined and the properties of
finishes based on lower cost ,;flu'orop'olymef vehicles
have been determined. Substantial new investment
would be required to produce Fluoropolymer B in com-
mercial quantities. Preliminary cost estimates have
indicated that Fluoropolymer B might be sold at $2.80
to $3.20/1b. at 3MM ibs./year plant capacity; or
$1.40 to $1.80 at 10MM 1bs./year plant capacity. At
these fluoropolymer prices, our studies indicate that
vehicle demand would be inadequate to justify com-
mercial facilities.

Vinyl fluoride/vinyl acetate/methacrylic acid ter-
polymers (VE/VAc/MAA) for air dry finishes. Both
Elchem and F. & F. have exploratory research pro-
grams directed toward the development of a family of
VE/VAc/MAA terpolymers which are expected to have
durability properties between the best acrylic
vehicles and PVF. These polymers might ultimately
be suitable for formulating solution, organosol and
emulsion finighes. F. & F. plans to assist Elchem

o
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in the characterization of their terpolymers and
will conduct field tests on prototype finishes as

. A Kt
,‘_r;a,v* ;

soon as adequate quantities of W;W ly
available. New investment would probably be re-

quired to produce VF/VAc/MAA terpolymers in com-

mercial quantities. Preliminary cost estimates

indicate that VF/VAc/MAA terpolymers could be sold

in the range of $0.75 to $1.00/1b. at 3MM lbs./year

plant capacity or $0.50 to $0.75 at 10MM 1bs./year

plant capacity.

Because of the relatively small projected requirements
for durable fluoropolymer vehicles for the next ten years, it appears
that new facilities for fluéropolYm.er manufacture would be very diffi-
" cult to Just:l.fy in the foreseeable future. Existing semi-works and
Plant capacity (Film, Orchem and Plastics) can be utilized to obtain
whatever supplies of fluoropolymers are needed for field testing and
trial marketing of durable finishes by F. & F.

It is premature to make a decision regarding outside smale
of fluoropolyner vehicles until we know, with reasonable certainty,
that our candidates are suitable for the trade. This decision can
probably be made within one or two years. In the meantime, it is
recommended that no outside activities be undertaken by Du Pont to
develop sales of fluoropolymey vehicles for durable finishes. This
program will result in the minimum adverse effect on Film's "Tedlar"
sales and will provide time for additional research, development,
field testing and trial marketing of durable finishes.

prscussION

This study consisted of three partss
1. Estimation of the economics associated with each
fluoropolymer candidate, or family of candidates.

2. Determination of the size and character of the major
potential markets for durable finishes. Emphasis
was placed on the factory-finished cellulosic resi-
dential siding market because there has been scme

-
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feeling that this market represents a large oppor-
tunity for sale of fluoropolymer vehicles.

3. Description of candidate fluoropolymers and the
likely balance between functional properties and
application characteristics of the finishes.

Technical and marketing representatives from Orchem, Elchem,
Plastics and Film Departments were designated as contacts for F. & F.o
These representatives have assisted in making the study by supplying
both technical and marketing information and by reviewing prelimin-
ary data developed by F. & F. The repraesentatives were as follows:

C. B. Shepherd ~ Blchem ~ Wilmington Marketing
J. F. Castle ~ Elchem -~ Exper. Sta. . Technical
L. F. Dumont ~ Orchém - Jackson Lab., Marketing
W. W. Ranson/F. J. Gradishar* ~ Orchem = Jackson Lab. Technical
¢. B. bengler - Film = Yerkes Lab. Technical
M. I. Bro ~ Plastics - Wilmington Marketing

G. F. Curtin ‘Plastics ~ Wilmington Technical

* Gradishar ~ replaced Ranson in January 1966.

PLUOROPOLYMER ECONOMICS .

Fluoropolymers are inherently expensive materials, primar-
ily because of high monomer costs, but also because of the high in-
vestment required. Radical changes in technology. plus high volume
production would be required to alter this picture. Basic economics
associated with manufacture of the fluoropolymers in which we are
interested are not expected to change significantly during the next
5 to 10 years,

Preliminary cost estimates for Du Pont‘s fluoropolymer
candidates indicate that selling prices might be as follows:

Fluoropolymer S:elivl._i.gg‘ Price Plant Capacity
{$/1b.) (MM lbs./yr.)
PVF homopolymer 1.90~2.10 2=3%
1.50~1.70 5-6
1.20-1.40 7-8
Fluoropolymer B 2.80~3.20 3 -
1.40-1.80 10 °
VF/VAc/MAA terpolymers 0.75=1.00 3
. 0.50~0.75 10
-6~
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* Film Department has existing plant capacity to
produce 7MM to BMM lbs./year of PVF for ligquid
finishes and “Tedlar”. ‘
FPGaPVF
Using -theu—fbuerepe—l—ymer vehicle selling prices and assum~

ing 1.5 to 2.5 pounds of fluoropolymer per gallon, the selling price
for durable finishes would range from $10.00/gal. to $20.00/gal. On
a coverage basis, this translates to an approximate selling price of
2,0 to 4.0 cents/square foot at 1.0 mil. ‘
By comparison, vinyl and acrylic vehicles generally sell ‘in
the range of $0.25/lb. to $0.50/1b.; price per gallon ranges from
$3.75 to $4.75. On a coverage basis, this translates to an approxi-
mate selling price of 0.75 to 1.25 cents/square foot at 1.0 mil.
In summary, durable fluoropolymer finishes ar.e‘two £0 three 7 7

oas

tmes as expensive as ,the best currently available acrylic and vinyl

finishes. gﬂ&

Based on information from many sources, the total surface
area of residential (low rise) exterior 'siding, soffit and gable was
estimated for 1960, 1965, 1970, and 1975, (see Table I). All types
of siding are included and a breakdown between new and replacement

siding is shown. The surface ,a;v}ea for cellulosic material (lumber,
shingles, plywood and composition board) represents approximately 25%
of the total for each year.

Ta‘.ble I does not include the surface area for residential
exterior mill work (i.e. windows and doors) and flat trim (i.e. mis-
cellaneous facia). It is estimated that the surface area of millwork
was 120MM sg. ft. and flat trim was 180MM sq. ft. in 1965. Wood is
used almost exclusively for both items. We have not studied thess
markets in great detail, but it seems reasonable that the growth of
factory-finished millwork and trim might parallel cellulosic siding.
LE this occurs, the total industry durable vehicle reguirements
would be on the high side of the range shown in the summary and con~
clusions.
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During the summer of 1965, Orchem and F. & F. made a joint
market survey of the major wood manufacturers to determine whether
they were interested in premium—ia:iced durable low bake fluoropolymer
coatings for factory-finished cellulosic residential siding. On this
initial survey contacts were made primarily with research personnel.
Late in 1965, F. & F. made a market survey in which 14 builders
{including large and small builders and prefabricators), 4 architects,
and 3 trade associations were contacted. Early in 1966, F. & F. and
Film Departments made a resurvey of the major wood manufacturers, in-
cluding Georgia-Pacific, U. :S. Plywood, Simpson Timber, Weyerhaeuser,
Boise-Cascade, Masonite and Andersen (windows). During this resurvey
contacts were made primarily with marketing and sales personnel.

'Infomati.oh 'thét was develo§§d dur:.ng the t‘lﬁie,e suj:veys-
reflected the subjective attitudes and opinions of the wvarious groups
with regard to (1) the future growth of prefinished cellulosic siding
(with various organic coatings), and (2) the percentage of the market
that might use premium-priced, durable finishing systems, such as low
bake fluoropolymer finishes or "Tedlar" £ilm laminates.

It was the consensus of all groups that factory-finished
“cellulosic siding will eventually be extensively used in residential
building, but growth will be slow. Three basic reasons were given
in support of this:

{a) Baetter quality and control can be obtained by

factory finishing than by on-site finishing.

(b) On-~site finishing costs (primarily labor) are
rising faster than factory-finishing costs.

{c) With education and experience, the public will

demand better exterior finishes.

Except for Georgia-Pacific¢, all the manufacturers con-
tacted are conducting, or planning to conduct, trial marketing pro-
grams with prefinished cellulosic siding. It was generally agreed,
however, that the acceptance of prefinished cellulosic siding will
proceed at a relatively slow rate during the next 10 years for
several reasonss '

- I
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(a)

(»)

(o)

(d)

{e)

To date, prefinished cellulosic siding has been priced
so high that it is cheaper in many parts of the coun-
try for builders to rely on on-site finishing. Be~
cause of rapidly rising labor costs, however, there
will probably be substantial financial incentive for
the builder to use prefinished cellulosic siding by
1970 or 1975.

Prefinished aluminum siding is cheaper than prefin-
ished cellulosic siding now and will be in the fore-
seeable future. The cellulosic siding industry can~
not apply finighes (or film laminates) as economice
ally as can be done by high speed roller coating on
metal. Xn addition, if a liquid systenr is used, the
cellulosic sidihg will require several coating opera=-
tions and greater film thicknesses (i.e., 3.0 mils
for wood versus 1.0 mil for aluminum). '

The wood industry is fragmented and it is very unlike-
ly that manufacturers will pool monies for massive
advertising at the consumer level. To date, the

wood industry has directed its advertising and pro-
motional efforts toward the distributors and builders.
With this kind of effort, it is going to take many
years to educate the public regarding the value of
prefinished cellulogic siding.

All exterior parts of the house (particularly win-
dows) need to be factory~-finished, if on-site labor
is to be effectively eliminated. This will require
considerable coordination among the manufacturers,
since no one manufacturer is currently in a position
to finish all exterior components. Prefinishing of
wood windows is just now beginning and it may take

5 to 10 years before a high percentage of windows
are prefinished.

The wood industry is still commodity oriented and
they have much to learn about distribution and market-
ing of specialty products, such as prefinished siding.

-9
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Attempts are being made to find answers by trial
marketing programs (i.e., Should they bypass the
distributor and sell direct to the builder or sid-
ing applicator? How can advertising money be spent
more effectively for siding which loses its identity
on the total house? How important is the warranty,
since less than 5% of home owners send in cards to
validate the warranty?).

(£) Builders are going to resist the use of prefinished
cellulosic siding unless they can foresee economic
advantages through reduced cost or more saleable
‘honses. At present the builders are concerned about
increased costs resulting fram handling, application
problems (i.e., fastening, end sealing, touch-up)
and inventories of siding in different colors. It
is recognized that many of these problems confronted
the prefinished aluminum siding industry a few years
ago, but they were overcome ox minimized. The builders
also fesl that more tangible features, such as modern
appliances, additional floor space, air conditioning,
etc. are the items that really count in making a house
sale. It was the consensus of builders that a dur-
able coating on prefinished cellulosic siding would
not be a strong house selling feature for the mass
market; people move frequently (20% move every year
and the average life of a mortgage is around 6 yvears),
and many people repaint their hOusés for psychological
reascns (i.e., the neighbors painted their house, or
the wife wants a new color, etec.). It was conceded,
however, that with proper education and experience,
the public will eventually demand more maintenance-~
free residential siding, particularly for higher
priced homes. '

During the resurvey of wood manufacturers, we discussed
the analogy between the growth of prefinished interior panels and
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DUP030001521




prefinished exterior siding. In 1946, development work on prefin-

ished interior panels was begun and trial marketing was underway by

1950, Sales of interior prefinished panels were modest by 1955,

but had increased ten-fold (over 1955) by 1965. It was estimated

that sales of prefinished interior panels will amount to $250MM in
1966, Vehicle requirements for finishes on these panels are approxi-
- mately 12MM pounds. Several reasons were given for the rapid growth

of the interior panel market since 1955. These were:

(a) TLower cost panels were developed.

(k) There has been an increase in the "do-it-your-
self" ‘home improvement market.

(c}) Interior panels repres.em.: a complete system
(i.e. panels, molding, ete.)

(4 The product £illed a need and sold itself with-
out massive advertising.

There was general agreement that the prefinished interiox
panel market has grown faster than the factory=-finished cellulosic
siding market would be expected to grow. A U.S. plywood representa-
tive told ns that "it is 1946 as far as their "Tedlar"/plywood sid~
ing program was cohcerned".

All of the wood manufacturers expressed interest in our
proposal to develop durable low bake fluoropolymer finishing systems
for residential ecellulosic siding. When we have a feasible system
developed, they will be happy to test it and assist in evaluations

" on test houses. Whether or not they will buy our system will depend
on the outcome of ‘tests and economics.

We explained that the proposed fluoropolymer finishing
system would consist of a good conventional primer (2 mils) and a
£fluoropolymer topcoat (1 mil). It was anticipated that such a
system could be developed for application on existing eguipment and
that durability (resistance to chalk/fading and gloss loss) might be
two or three times as good as the best currently available finishing
system. It was estimated that material cost of the liquid fluoro-
polymer system would be somewhat higher than the cost of the best
currently available systems (i.e. 5-6¢/sq. ft. versus 3-4¢/sq. ft.),
but slightly less than the current material cost for "Tedlar" f£ilm
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plus adhesive (7-B¢/‘sq.‘ £t. at 2 mils). Film Department may be suc—
cessful in their program to reduce the "Tedlar" film thickness to
1.5 or 1.0 for cellulosic substrates, such as hardboard, however,
and this would result in "Tedlar" being less expensive than a liquid
fluoropolymer system, (assuming application costs are egual for f£ilm
and liquid).

Wiéh the economics, as described above for "Tedlar“ film
and low bake fluoropolymer £finishing systems, we asked for comments
£rom the manufacturers regarding the percentage of the prefinished
siding market that might use durable coatings in 1970 and 1975. The
most optimistic response to this guestion came from U. 8. Plywood;
they f.,elt that 35% of all c,jellu‘loé:l.c _éuiding‘might be ,prefini/shed by
1970, and most of the coatings (film and/or liquid materials) will
be durable. The other manufacturers were much more pessimistic than
U. S. Plywood. Masonite, who sell polyurethane finished hardboard
siding (Color-LokK) and Mando Division of Boise~Cascade, who sell
vinyl coated particle board siding (vinyl-bond Insulite) stated that
an increase in finishing material cost could not be’ justified to gain
durability beyond 10 years. (Both Colér-Lok and Vinyl-bond Insulite
carry 10 year guarant_eeé against cracking, chipping and peeling, but
not color retention). Weyerhaeuser took the position that a premium-

priced durable coating (film or liquid finish) might be justified, if

25 year durability claims could be made.

By taking into account all opinions and attitudes expressed
during the market surveys, as well as opinions expressed by F. & F.
Research and Marketihg managements, a total industry potential market

projection for durable vehicles for factory-finished cellulosic sid-
ing was prepared (See Table II). In arriving at these projections,

many factors were taken into account, some were well established and

others were reasonable estimates. The most important data presented
in Table II are as follows:
{a}) The percentage of surface area that is factory-coated
will grow From 4% in 1965 to 32% in 1970, ‘and 57% in
1975. Most of the factory-finished substrates will
be plywood and composition board (i.e., hardboard,
particle board, etc.), rather than lumber or shingles.

] 2
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(b)

(<)

(9

(e)

the total indust:y requirements for durable vehicles will be 1.2MM

Plywood and composition board are more uniform, dimen-
sionally stable, and easier to handle on production
lines than lumber or shingles. Further; the supply
of uniform natural lumber is limited.

The market will include film laminates (14% in 1970
and 24% in 1975) and liquid finishing systems (18%

in 1970 and 33% in 1975). The percentages are based
on the total .surface area of cellulosic siding.

Of the laminates, durable films, such as "Tedlar®,

will be primarily used (80%), with the balance (20%)

being less durable films, such as vinyl.

Of the liquid coatings, low bake durable systems are
-expected to obtain 25% of the market, with the re-
maining 75% being less durable systems, such as
urethane, vinyl, or 'acrf].ic.

It is estimated that durable laminates will obtain a
larger share of the market (11% in 1970 and 19% in
1975) than durable liquid finishes (4% in 1970 and 8%
in 1975), because films are commercially available
now and economics will lika].y favor the film approach,

particularly if 1.5 or 1.0 mil films prove to be

satisfactory. In addition, there is evidence to in-
dicate that films will be inherently superior to
liquia cOating's»becafxs'e of better cohesive strength,
toughness, resistance to dimensional instability

and ability to obscure surface imperfections.

Iin summary, projections shown in Table II indicate that

pounds in 1970, of which 1.0MM pounds will be films (such as "Tedlar")

and 0.2MM pounds will be low bake ligquid finishing systems; the 1975

total industry requirements are projected to be 2.0MM pounds for

£ilms and 0.4MM pounds for liquid systems.

sent mean or average durable vehicle requirements; in the summary

and conclusions section a vrange is shown with the mid-point taken
‘from Table II. Film Department has plant facilities to produce

~13~
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PVF for “Tedlar”, but it does mot appear that the potential market
for liguid durable finishes is adequate to justify construction of
new manufacturing facilities to produce Fluoropolymer B, or other
fluoropolymer vehicles with a similar cost/property balance.

The liquid finishing system was defined as 1 mil of fluoro-
polymer topcoat and 2 mils of conventional primer. The £luoropolymer
tqpcoa!: haé a coverage of 400 sqg. ft. at 1 mil and requires 1.5 to
2.0 pounds per gallon of dﬁ;abié vehicle. Application would be by
curtain coating or airless spray, thereby providing high (80-90%)
application efficiencies.

‘II. Factory-Finished Aluminum and Galvanized Steel
i Exterior Building Panels and Residential Siding

Finishes for this market are generally applied by roller

on high speed continuous coil or strip coating production lines, and
baked at 400°F. to 450°F. for 30 to 60 seconds. Organosol baking
finishes can be applied satisfactorily with such equipment and are
ideally suited for the coil coating industry. The prefinished metal
is formed into building panels or siding; galvahized steel is used
primarily for building panels and aluminum for residential siding.
F. & F. has been manufacturing coil coating finishes for more than
15 Ye'ai'l. i

In 1963, F. & F. conducted a market research study to
determine the market potential and opportunity for premium-priced
fluoropolymer finishes for exterior building components. This study
was updated late in 1965, Interviews were ha,lh with primary metal
producers who have coil coating lines, independent coil ;coaﬁers,
manufacturers who use precoated metal to fabricate building com-
ponents and residential builders.

Trial marketing of 81l5-Line “Du-Lite" fluoropolymer coil
coating enamel was begun in 1965. Sales during 1965 amounted to
$15,600 (626 gallons) and sales through April 1966 amounted to
$45,000 (1,800 gallons). To date, all “Du-Lite" has been used on
galvanized steel and aluminum for fabrication of building panels.

Based on information developed by (1) market research,

(2) f£ield contacts, (3) preliminary trial marketing ex.periejne,e and
(4) opinions of F. & F. research and marketing managements, the
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potential market requirements for durable vehicles for metal resi-
dential siding and building panels was projected for 1970 and 1975
(See Tables IIT and IV).

Iin Table III, data are pregented on the current and pro-
jected market for factory-applied finishes for non-residential (and
high rise residential) aluminum and galvanized steel exterior build-
ing panels. Reliable estimates of the total surface area of all
exterior building materials were obtained, but data could not be
found to construct a profile of the market as was done for residen-
tial siding (Table I). The most important data presented in Table
III are as follows:

(a) In 1970, 23% of the total surface area of non~resi-
dential buildings and high rise residential buildings

will be factory-finished (with organic coatings); 27%

will be factory finished in 19‘7'5.

(b) The market for organic coatings will include £ilm
laminates (11% in 1970 and 16% in 1975) and liguid
finishes (89% in 1970 and 84% in 1975).

{¢) Of the laminates, durable films, such as "Tedlar",
will be primarily nsed (80% , with the balance being
less durable films, such as vinyl.

{d) Of the liquid systems, durable finishes, such as PVF
£inish, will obtain 10% of the market in 1970 and 16%
in 1975, the balance of the market being less durable

" finishes, such as alkyd, acrylie, vinyl, or silicone-
alkyd (and silicone-acrylic). Note that vinyls were
used for more than half the market (58%) din 1965;
the projections indicate that vinyls will be less

“widely used by 1975 (i.e. 22%) and silicone-alkyds
will capture the largest market share (i.e., 41%).
Silicone~alkyds are currently being sold with a five-
year guarantge against color change, versus "Du-Lite"

with an ei‘g}i;w'—‘year guarantee againgt coloxr change.
It it were not for the silicone-alkyds, fluoropolymer
finishes might cbtain more than 16% of the market by

1975.
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In Table iv, data are presented on the current and project-
ed market for factory-applied finishes for residential aluminum and
galvanized steel siding, soffit and gable. All metal for this market
is factory-finished. Data for the total surface area of aluminum and
steel substrates are the same as shown in Table I. The most impoxr-
tant data presented in Table IV are as follows:

(a) The market for organic coatings will include f£ilm lam-
inates (9% in 1970 and 14% in 1975), and liquid finishes

(91% in 1970 and 86% in 1975).

(b) Of the laminates, durable films, such as "Tedlar" will
be largely used (90%), with the balance being less
durable films, such as vinyl.

(¢) Of the liquid systems, durable finishes, such as the

PVF system, will obtain 5% of the market in 1970 and

8% in 1975. The balance of the market will consist

of less durable finishes, such as alkyd, acrylic,

vinyl and silicone-alkyd (or silicone-acrylic). We

believe that acrylics will continue to dominate this

market in 1970 and 1975 and that silicone-type f£inishes

will take second place by 1975.

It ig difficult to see how durable finighes (or fiims) can
obtain high penetration into the residential siding market in the
foreseeable future, because the predominant exterior coler is white
(_70-80'%) + There is growing reason to believe that coll coating
acrylic finishes (white) will maintain satisfactory a_pp.earancev:fo‘r
upwards to 15 years, and there is little incentive to switch to
premium-priced durable coatings when good performance can be ob~
tained with low cost materials. In the case Of building panels
(Table IiI), however, white is not so widely used and the incentive
to use durable coatings is greater.

In summary, the projections shown in Tables III and IV
indicate that the total industry reguirements for durable 'vebicle.a
for metal residentlal siding and building panels will be 1.3MM pounds
in 1970, of which 0.9MM pounds will be £ilms (such as “Tedlar") and
O.I_VIM'M‘ ‘pdunds'w':\il_l ‘be liquid finishing sygtems (such as PVPF organoscl) ;
the 1975 total industry Jlr'equi’rements are projected to be 2.6MM pounds;
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with 1.8MM pounds for f£ilms and 0.8MM pounds for liquid systems.
These projections represent mean or average vehicle requirements:; in
the summary and conclusions section a range is shown with the mid-
point obtained by adding the durable vehicle requirements shown in
Table III and Table IV.

IIr. Factory-Finighed Plastic Substrates

" The Development Department is projecting sales of plastic
("Darvyl®® polycaprolactam and Polymer W) exterior building compon-
ents, including shutters, roofing, siding and trim, amounting to be-
+tween 100MM and 150MM square feet by 1971l. Dsvelopment Department
plans to use the most durable coating materials available on these
building components. If satisfactory fluoropolymer finishes (low
‘bake solution or emulsieon types) were developed, it is conceivable
‘that half of the exterior surface area might be coated with such
materials. "Tedlar" f£film is currently being cconasidered for these
applications, but the overall economics might favor liquid finish-
ing systems over film laminates. ‘

In view of the above, it is estimated that 200,000 to
300,000 pounds of fluoropclymer vehicle might be required by Develop- '
ment Department for liquid f£inishes by ;14970‘: 400,000 to 500,000
pounds by 1975.

IV, Field-Applied Industrial Maintenance Finishes

F. & F, has been selling industrial maintenance finishes
for many years and marketing background has been developed for all
types of products. For purposes of this study, the industrial main-
tenance market includes air drv finishes for the following: buildings,
bridges, ships, utilities, aircraft, railway, manufacturing plants
and equipment. Finishes for existing structures as well as new
structures are included; the volume of finishes used for existing
and new structures is split approximately 50/50. The ratic of top-
coat to primer consumption is roughly 60/40. If highway traffic
marking pai:nts are eliminated, the ratio of finishes for interior use
to exterior use is approximately 55/45. (Highway traffic marking
paints were not included because there is no reason to believe that
premium-priced fluoropolymer traffic marking finishes would ever
replace currently available finishes.)
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In Table V a profile ia shown of the types of industrial

maintenance finishes that are used now and projections are made re-
garding the profile in 1970 and 1975, Alkyd finishes dominate the
market now (47%) and it is expected that alkyds will be the mmst
important type of finish in 1975. Latex paints are predicted to show
fairly rapid growth during the next 10 years. Moderate growth in the

use of mediun..priced finishes, such as vinyl, chlorinated rubber and

epoxXy is expected in the future, particularly where improved chemical

resistance is desired.

Assuming that an Industrial Maintenance system, comprising

a durable fluoropolymer topcoat {at 1.0-1.5 mils) and a good conven-
tional primer (at 2.0-3.0 mils) is developed, which has satisfactory

application characteristics and properties (particularly high gloss),
it is projected that durable vehicle regquirements will be 300,000
pounds in 1970 (0.2% penetration of the market); requirements will be
1,000,000 pounds in 1975 (0.7% penetration of the market). As was
done with the other markets, these projections represent average dur-

able vehicle requirements and a range of vehicle requirements is

gshown in the summary and conclusions section. Pigmented topcoats

would be expected to constitute most of the volume, but it is con-

" ceivable that clear finishes might be applied over conventional

primer/enamel systems.

(a)

(b)

These projections seem reasonable because:

This market is notoriously slow in accepting new fin-
ishing systems until they have been proven in the
field. This prove-out time requires 5 to 10 years
for most customers, although a few might be willing
to reach a decision to buy durable systems based on
short term accelerated weathering and exterior

exposure data.

The best currently available vinyl systems have been
slow in replacing low cost alkyds and it is illogical

to assume that high-priced durable finishes will

rapidly replace vinyls. Experience has shown that

the average customer will have difficulty perceiving
that ééoﬁmic adiantag'ea can be realized by using a
high~priced durable system rather than a medium~priced
vinyl system or low-priced alkyd system.
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(¢) The historical analogy presented by premium~-priced in-
organic zinc primers seems appropriate to compare with

durable fluoropolymer finishing systems.

Back in the

early 1950's, development work and field testing was
begun on these primers. By 1960, the ‘vehicle reguire-
ments for inorganic zinc primers were approximately
450,000 pounds (0.5% penetration of the market) and
‘their dl;rabi'lity characteristicis had been proven. By

1970, it is estimated that vehicle requirements for
these primers will be 2,500,000 pounds {2% penetration
of the market) . It seems unlikely that Du Pont ox
others will, in fact, be ready to begin extensive

field testing of fluoropolymer systems before 1967 or

1968. By analogy, the total industry requirements
for durable vehicles in 1970 and 1975 will certainly

be relatively small.

v. F:Leld and Factory~hpplied CIears for

The potential markets £or fluoropolymer clears, for use

over bright metal and plastics, are not well defined.

There is a

recognized need for durable, tough, hard, clear finishes for a

variety of end uses, such as automotive trim parts, plastic build-
ing components, aluminum trucks and trailers, architectural alumi-

num extrusions, aluminim windows, doors and screens,

We do not

know, however, whether f£luoropolymer clears could be developed with
suitable functional properties (hardness, abrasion and chip resist-
ance) and satisfactory application characteristics £or use on auto-

motive trim, txucks and trailers. To date, the evidence strongly ) 7

«

indicates that functional properties will not be adequate. Further,

‘we do not know whether fluoropolymer clears will show exteriox .dura-) ’7
bility improvements over existing clears that are great enough to

3ustify premium-prices (i.e., 2.0~4.0¢/sq. ft. at 1 mil versus
1.3-1.5¢/sq. ft. at 1 mil for the best acrylic clears) in the other

possible end uses.

Because of the uncertainties relative to the potential
markets for durable clears, we are not projecting total industry
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requirements for fluoropolymer vehicles at this time. Additional
studies are planned which will better define this potential market

with respect to size and characteristics.

YI. Other Major Markets

There is no evidence to indicate that the automotive in-~
dustry will pay premium prices for better topcoat durability (i.e.
improvaed chalk/fade resistance and gloss retention) than can be
obtained with currently available lacquers and enamels. The dura-
bility of today's automobile finish is considered satisfactory fox
5 years or longer; the average life of an automobile is 8 years,
and the great majority of automobiles are refinished because of
physical damage. Currently available automotive finishes are
deficient in some properties, such as chip, water spot and chemical
resistance. . Fluoropolymer finishes are superior to acrylics in
chemical'hnd water spot resistance, but the industry will not pay
high prices to gain such improvements. To date, there is no
laboratory evidence to indicate that fluoropolymer vehicles, when
used as additives for conventional finishes, will eliminate or
lessen these deficiencies, but Research is planning limited work
in this area. '

With consumer house paints, experience has indicated that
customer resistance is very great when price is high, regardless of
performance claims., There appears to be an upper limit on the price
per gallon of about $10.00 for the mass market. Everything possible
has already been claimed for the best currently available house
painte and meaningful guarantees cannot be used to promote the sale
of premium-priced products because of uncontrolled substrate and
application variables. In addition, the ultimate exterior durabil-
ity characteristics of the best acrylic emulsion house paints is
not precisely known, but exposure data indicates that under optimum
conditions a 10 to 15 year service life for white paints may be
attainable.

Although analogies are never perfect, we fear that the
market for durable fluoropolymer clears for natural wood might be
similar to that represented by "Super-Shield" Exterior Clear. This
‘ptoduet is considerably more durable than existing competitive
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exterior clears, as measured by accelerated weathering tests and
two year old exterior exposure panelg, The product fails by
gradual erosion to an easily repaintable surface. It was recognized
at the outset that the chief value of the product lies in its long
term durability and that we had to convince home owners to pay a
premium price now for benefits that could be perceived after several
years.

Studies have indicated that there is a potential U. §.
market for exterior clears which amounts to approximately 2,000,000
gallons annually (not including atains). Exterior clears are used
more widely in the Weat Coast Region (estimated annual consumption
is 700,000 gallons) than other areas. For this reason, the Weat
Coast was chosen for trial marketing of "Super~Shield".

In the spring of 1965 all of our consumer paint outlets in
the West Coast Region’ ;‘ ere solicited for sale of "Super-Shield". The

product was priced b%,. & P, to yield an approximate retail price of

‘ $12.00 per gallon. 2F6motion of the product was via newspaper adver-
tising and "point of éalé" merchandiaihg ‘material,  The following in-
formation on the 1965 trial marketing program is of interest:

Nurber of retail outlets that stocked

"Super-Shield" 175
*Advertising and promotional expenditures $10,000
_Gallons sold 2,000

* Translated to a national basis, advertising
and promotion expenditures would be approxi-
mately $2MM during the introductory year.

The conclusions reached were as follows:

{a) The $12.00/gallon price is too high for *Super-Shield"
to reach the mass market. Market Research studies
have indicated that the average retail price of ex-
terior é'lears is approximately $6.50/gallon, with
prices ranging from $3.00 or less/gallon to $9.00
and over/gallon (20% of consumers are willing to
pay $9.00 or more/gallon). '

(b) Our advertising claims that "Super-Shield" had out-
standing durability, apparently had little effect
on the average congumer's willingness to buy the
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{c)

{d)

(e}

been synthesized and evaluated as film formers for durable liguid
finishes by Oxchem, Elchen, F. & F,, Plastics, Film and Central Re-

search.

DESCRIPTION OF CANDIDATE FLUOROPOLYMERS AND FINISHES

product. Without a meaningful guarantee on dura-=
bility, it is difficult to see how premium~priced
clears, such as "Super-Shield", could be sold in
large volume.

There was dealer resistance to stocking the product
because of the high retail price required to obtain
an adequate margin over cost.

The market for "Super-Shield" is too small to just~
1ify mass advertising and promotion.

The trial marketing effort on the West Cozst will be
continued during 1966, but our dealer price is being
substantially reduced (resulting in a financial loss
for F. & F. and an estimated $8.00/gallon retail
price). Even with a reduced price, we are less than
boldly cptimistiec about the sale of current stocks
and the future of “"Super-Shield"”; currant plans call
for discontinuing the program next year.

Since 1962 over 100 -fluoropolyué:: vehicle candidates have

F. & F. has characterized many of these vehicles as well

as competitive fluoropolymers, prepared prototype finishes for both
screening and evaluation for specific end uses, conducted field tests
with baking finishes and begun trial marketing of "Du-Lite" coil

coating enamels.

both can be formulated to produce pigmented finishes (semi-gloss and
flat) that are two to three times as resistant to chalk/f,adi_tig and
gloss loss as the best vinyl and acrylic finishes, when exposed in

The most promising fluoropolmr vehicle candidates for
organosol baking finishes are PVF2 and PVF homopolymers.
be dispersed in organic liquids to form 40% solids organcsols and

various weatherometers. Although correlation of accelerated

weatherometer data and actual exterior exposure performance is never
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perfect, the likelihood ig good that PVF2 and PVF finishes will, in
fact, be two or three times as resistant to chalk/fading and gloss
loss as the best currently available finishes. Since long term
exposure data is unavailable, we do not know whethar these finishes
will be more or less resistant to dirt pickup than the best vinyl
and acrylic finishes; obviously, resistance to dirt pickup can be
equally as important as resistance to chalk/fading and gloss loss
on long term exposure., Many factors contribute to dirt pickup, such
as surface roughness, gloss level, chalking xaté, inherent surface
chemistry, binder thermoplasticity, and environmental conditions.
Data has indicated that fluoropolymer finishes will not support the
growth .of mildew, but under scme environmental conditions mildew can
grow on surface dirt. It is encouraging to know that dirt pickup
problems have not been serious with "Tedlar" film, and hopefully
liquid finishes will perform similarly.

Preliminary tests show that PVF2 and PVF finishes are
egual to the best vinyl finishes in initial appearance, abrasion
resistance, corrosion resistance, hardness and adhesion. Flexi-
bility and resistance to chemicals, stains, solvents and heat
of the fluoropolymer finishes are better than vinyls, but we do not
know whether these property improvements are sufficient to justify
premium prices over vinyls. Additional testing by ourselves and
prospective customers is needed to more precisely define the proper~
ties of fluoropolymer finishes.

i Since PVF2 and PVF organosol finishes require fairly high
baking schedules to obtain proper coalescence of the dispersed
vehicle, their use has been limited to metals., With current formu-
lations, good durability is obtained when metal temperature in the
range of 300°F. to 350°P. is reached for a few seconds; higher
temperature, in the range of 400 to 450°F., is needed to cbtain the
maximum formability. The technical chances of developing PVF2 and
PVF air dry and/or low bake organosol finishes are poor, although
it may be possible to formulate medium bake {(200°F. to 300°F.)
finishes which could be used for coating reconstituted cellulosie
substrates, such as hardboard.

In 1964, F. & F. selected "Kynar" PVF2 (manufactured by
Pennsalt) for use in “Du~Lite" coil coating enamel. The decision
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was made to use PVF3 because the polymer supply was assured, explora-
tory studies had demonstrated that finishes could be formulated with
a minimum of technical effort, initial £ilm properties were superior
to those obtained with other fluoropolymer candidates and the proto-
type finishes had good application characteristics on existing coil
coating lines. Both Film and F. & F. have research and development
activities which are directed toward the replacement of PVF3 with PVF
in "Du-Lite"”. Good progress was made in this joint endeavor during ‘
the past 12 months and if application problems can be resolved,
‘Du-Lite" will be based on Film's PVF by late 1967. Orchem did
exploratory research in 1964 and 1965 on a PVF3 candidate that might
replace Pennsalt's "Kynar", but work was discontinued because of the
likelihood that a lower cost PVF finish could be developed.

The most promising fluoropolymer vehicle candidates for
air dry or low bake finighes are Fluoropolymer B and VF/VAc/MAA ter-
polymers.

Oxchem's Fluoropclymer B can be dissolved in organic sol-
vents to obtain a 40% solids solution, and pigmented topcoats can be
formulated for possible use over a variety of primed substrates, in-
cluding cellulosic, plastic and metals. Flexibility, hardness,
abrasion resistance, adhesion to primers, block resistance and mois-
ture blistering resistance of the finish appear to be equal or
superior to the best air dry house paints. Both high gloss and flat
finishes can be formulated. Based on accelerated weatherometer tests,
the Fluoropolymer B finish is comparable to "Du-Lite" in chalk/fade

and gloss retention characteristics; exterior exposure studies are

in progress. Preliminary data indicates that Fluoropolymer B finishes

can be applied by airless spray, conventional spray or curtain coat-
ing. '

F. & F. is currently developing a high quality primexr for
use with Pluoropolymer B topcoat on factory-finished cellulosic sid-
ing. We plan to field test this system at Weyerhaeuser and construct
several test houses during 1966.

Development Department is currently field testing Polymer W

roofs which have been coated with a primer/Flucropolymer B system. If

initial tests are encouraging, further studies will be made by
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Development to determine the relative economics of durable liquid
finishing systems versus “Tedlar" film laminates for various plastic
building components. ’

Elchem's and F. & F.'s VF/AVAc/MAA terpolymer studies are
in an exploratory stage of development. Elchem has been working to
develop vehicles that would be suitable for formulating both solution
and emulsion air dry finishes. F. & F. has been scouting possible
routes to produce vehicles that would be suitable for formulating
both air dry and baking organosol finishes. Terpolymers with high
and low VF content are being studied; theoretically, high V¥ content
will result in the best durability. As a family, these terpolymers
are expected to have durability characteristics between the best
acrylics and PVF. It is possible that some limited field testing
of finishes, based on VF/VAc/MAA terpolymers, can be undertaken dur-
ing 1966. It will not be known, with reasonable certainty, however,
whether these vehicle candidates are suitable for the trade until we
have one or two years of field test experience.
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IABLE I
TOPAL SURFACE AREA OF LOW RISE RESIDENTIAL EXTERIOR HOUSE

. : SIDING, SOFFIT AND GABLE MARKET . i
o (MM Sq. Ft.) )

1960 __ 1965 : _1970 1975
Replace Replace Rep]_.ace ) Replace
& _ & v & &

New Repair Total New Repair  Total - New Repair Total New Repair Total

Brick, Stone & Cement Block 690 10 700 740 10 750 785 15 800 885 15 900
Stucco 290 10 300 365 10 375 440 10 450 490 10 500
Lumber ~ Lap éi_ding 375 25 400 280 20 300 - 230 20 250 185 15 200
Wood ~ Shingles 100 10 iio0 20 10 100 80 10 90 70 10 80
Plywood 45 5 50 100 10 ‘ 110 ) 130 25 215 250 50 300
Composition Board 100 30 130 165 ' 50 215 240 85 325 280 120 400
Aluminum & Galv. Steel 50 300 350 180 600 780 245 750 995 320 950 1,270
Cement/Agbestos 100 280 380 120 200 320 60 180 240 50 150 200
Asphalt - 200 200 - 125 125 - 100 oo - 75 5
Other 5 _. 5 1o _ 10 0 50 40 35 __ 75 49 60 100
1,755 875 2,630 2,050 1,075 3,125 2,310 1,230 3,540 2,570 1,455 4,025

‘Total Cellulosic 620 70 690 635 920 728 740 140 880 785 195 980

References:

(1) Plywood's Challenge ~ Penetrating The Market for Factory Coated Exterior Building Materials, July 1964, by McKinsey
& Company, Inc., Management Consultants.

{(2) Opportunity for PB-5001 As a Factory Finish for Exposed Construction Surfaces, July 3, 1963, by A. T. Hawkingon, Elc¢hem.
{3) construction 'Industr& Data, Roofing and Siding Estimates, Nov. 1962, by J. D. DeLaughter, Elaschem Dept. .
(4) The Salas Potential for V-P Flubrocarbon Finish in Exterior Applications, Feb. 1964, by H. Calvin Place, F. & F. Dept.
{5) “Tedlar®" Polyvinylfluoride Film Market Study, Oct. 1960, by Alderson Associates, Inc.

(6) . A Market Potential Study for a New Pre-Finished “Low M;ini:en‘an.ce"‘ Residential Siding, Oct. 1961, by Stevenson,
Jordan & Harrison, Inc., Management Engineers & Consultants.

(7) Residential Siding - Marketing ~ Progress Report, Sept. 1964, by D. W. Hanson III, Develcpment Department.
(8) Residential Siding .Candidates, Aug. L1965, by A. R. Blakey, J¥., Development Department.

(9) Mill Finishing af Wood Siding Products for Use in Building Construction - A Market Survey, Dec. 1962, (R-62-88),
by D. R. Strehlau, F, & F. Department.

DUP030001537




TABLE II
POTENTIAL MARKET FOR DURABLE ¥

Market: 'E'actom'(-applied finishes for low rise residential cellulosic
giding, soffit and gable. )

1965 1970 1978 .
) Lbs. o " Lbs,
Durable Durable
Sq. Ft. _% Vehicle Sq. Ft. .% Vehicle
(M) o (M) (M) ) (MM)
Total Surface Area-Cellulosic Substrates 880 100 980 100
Factory~finished - ligquid p
Durable - - - 40 4 0.2 80 -] 0.4
‘Less Durable 16 2 - 120 14 - 240 25 -
Factory~finished ~ other*
Durable 14 2 0.15 95 11 1.0 190 19 2.0
Less Durable - - - 25 3 - 50 5 -
Uncoated or semi-finished 695 96 L 600 68 - 420 43 -
(i.e. primed, paper overlay, etc.) — e —
0.15 1.2 2.4
Factory-finished ~ liquid
Lifek*
‘Expect— Material okt
ancy Pype Finish Cost Total Cost
(¥ears) (3752 at ~ (¢/££2)
. 3 mil)
2 - 6 TUrethane 3-4 6 -7 8 50 - 24 15 - 48 15 -
2 - 6 Acrylic 3 -4 6 -7 - - - 48 30 - 96 30 -
3 =9 vVinyl 3 -4 6 - 7 8 50 - 48 30 - 26 30 -
8 - 24 Fluoropolymer 5~6 8 ~10 - - - 40 25 0.2 80 25 0.4
-(Or equi‘v') e — D mad qo— —— —— m— “wipp——.
.16 '100% - 160 loo% 0.2 320 100% 0.4

Filme and 100% solids materials (i.e. plastiscls, polyesters, etc.)
~ Years .of exterior exposure with acceptable chalk/fading of colors.

Total cost to large builder includes material (1 mil topcoat and
2 wil primer) -+ application cost + coatex’s profit.
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TABLE IXI
TABLE 111
_BOTENTIAL MARKET FOR DURABLE VEHICLES

* Refersnce: .Construction Review, U. S. Dgpartmeént of Conmerce and
Alderson Associates, Inc., 1960.

Market: Factory-applied finishes for non-residential -(and high rise tesident:lal)
alumipum and galvanized steel exterior Buildin Panels.
1960 1965 _ 1970 ..1975
Lba. Lbs. o Lhs. ) Lba.
Durable Durable Durable Durable
Sq.Ft, % _Vehicle 8q.Ft. _%_Vehicle Sq.Ft. % Vehicle Sg.Ft. % _Vehicle
() (1) {0 T2 (M) () (m) R
Total Surface Area -~ All Materials* 1,500 100 1,800 100 . 2,000 100 2,200 100
Surface area - metal substrates with : ‘
factory~£finished-organic coatings 180 12 - 325 18 0.1 460 23 0.5 600 27 1.0
Surface area -~ all other substrates—
(i.e. brick, stone, ceramic, steel, 1,320 88 - 1,475 ‘82 - 1,540 77 - 1,600 73 -
aluminum, wood, etc.)
0.1 0.5 1.0
Factory-finished-metal substrates~liquid )
‘Durable - - -~ - .- - 40 9 0.2 80 13 0.4
Less Durable 180 100 - 310 25 - 370 80 - 420 71 -
FPactory~-finished-metal substrates~other** . -
Durable - - - 10 ‘3 0.1 40 9 0.3 80 13 0.6
Less Durable - - 5 2 - 10 2 - -2 .3 _-
/ 180 100 - 325 100 0.1 ‘460 100 0.5 600 100 1.0
- e e e lwe ew mm o em em e Me W m e e G e e e we e e wm oM w Em bt kw v A Ae ww e dw ME se MR e B v ae s e e W wa e Ge e e ew e m W AR Al e e e e e e em e
Factory-finished-metal substrates—-liquid
TiEeksr
Expect- Material Rk
ancy Einish Type Cost __ Total Cost
{Years) "(c{fxtii].f't (¢/££2) '
1-3 Alkyd 0.5-0.6 2.5-3.0 80 44 - 60 19 - 50 12 - 40 8 P
2-6 Acrylic 0.7-0.8 2.7-3.2 - - - 40 13 - 60 14 - 70 13 -
3-9 Vinyl 0.8-1.0  3,0-3.5 100 56 - 180 58 - 140 3¢ - 116 22 -
5«15 Silicone~Alkyd 1.0-1.2 3.5-4,0 - - e 30 10 - 120 30 - 200 41 -
8~24  Fluoropolymer 2,0-4,0 6.0-8.0 - - - - - - 40 10 0.2 80 16 0.4
(ox Equiv.) —— o - S X — . i
180 ‘100 310 100 410 100 0.2 500 100 0.4

“Tadlax®" Market Study by

#% Organic films and 100% solids materials {i.e. plastisols, polyesters, etc.)
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‘TABLE 1V
POTENT: KET FOR DURABLE EINISHES

Market: Factory-applied finishes for low rise residential -alumipum and
.galvanized steel s51ding, soffit and gable.

1960 1965 . 1970 , 1975
" Lbs. Lbs. Tba. o Lbs.
Durable burable Durable Durable
Sq.Pt. % Vehicle Sa.Pt. % Vehicle Sg.Ft. % Vehicle Sq.Ft. % Vehicle
(Mm) (ra2) () () (G ] (MM} (M) (1)
Total Surface Area -~ Aluminum
galvanized steel substrates 350 100 780 100 995 100 1,270 100
Factory-£finished -~ liquid .
Durable - - - - - - 40 4 0.2 80 6 0.4
Less Durable 347 99 - ‘760 97 870 87 - 1,020 80 -
ractory~-finished -~ other¥
‘Durable - - - 15 2 0.1 75 8 0.6 150 12 1.2
Less Durable 3 1 = 5 1 = 10 b 20 2 -
- 0.1 0.8 1,6
Pactory-Finished ~ Liquid
Lifew»
Expect- ) ) Material wokk
ancy Finigh Type _ Cost _ Total Cost
(Years) ($7€£2 at  (6/7€9)
1 mil)
1-3 Alkyd 0.5-0.6 2.0-2.5 A 245 71 - 190 25 - 137 15 - 110 10 -
2-6 Acrylic 0.7=0.8 2,2-2.7 - - - 494 6S - 548 60 - 550 50 -
3-9 Vinyl 0.8-1.0 2.5~3.0 102 29 - 76 10 - 91 10 - 110 10 -
5-15% Silicone-Alkyd 1.0-1.2 3.0-3.5 - - - - - - ol 10 - 244 22 -
B-24 Fluoropolymer  2.0-4.0 5.,0-7.0 - - - - - - 43 5 0,2 86 8 0.4
{ox Equiv') ra— p— ——— pom— — . i— r—— —— va—— . ao— n——
347 100 - 760 100 - 910 100 0.2 1,100 100 0.4

* Pilms and 100% solids matexials (i.e. plastisols, polyesters, etc.)
** ‘Years of exterior exposure with acceptable c¢halk/fading of colors.

*¥% ‘potal cost to large builder includes material + application cost * coater‘s profit.
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TABLE ¥ »
POTENTIAL MT_EOR DURABLE VEHICLES .
Industrial Maintenance ~ Exterior Finishes for existing and new

Market:
buildings, bridges, ships, aireraft, railway, manufacturing plants,
equipment and utilities (excluding traffic marking paint).
1960 1965 1970 1975
Gallons _% Gallons _% Gallons _% Gallons %
(M) (mp) (M) [C)

Total Gallons 100 100 120 100 140 100 160 100
Exterior Finishes ) 45 45 54 45 63 45 72 45
Interior Finishes 55 55 66 55 77 55 88 55

W e o e e e e e m mm e M8 e W i G om ae W M M me e dm e me e Te e Ml ey ke ke S me me m W e W G e MR e W e W W M M AR B e ke e M me e e e

Exterior Pinishes (Primers and Topcoats)

Life(l) {2) (3) Lbs. Lbs. Lbs. Lbs.

Expact~ Repaint Finisgh % of Durable % of Durable % of Durable % of Durable

ancy | Cycle Type Finish _Cost Market Vehicle Market Vehicle Market Vehicle Market Vehicle

(Years) (Years) {¢&/5q. ft. {MM) (M) (M) (M)

at 1 mil) :
1-3 3-10 Miscellaneous (4) 0.2~0.4 3.0 3.0 2.0 2.0
1-3 3-12  Alkyd 0.4-0.5 51,5 47.0 43.8 40.3
1-3 3-12 Oil-base 0.4-0.5 22.0 19.0 15.0 Q.0
1-3 3-12 Enamel {(5) 0.5-0.6 2.0 9.0 10.0 10.0
2-6 3-15 Latex (6) 0.6-0.7 5.0 10.0 2.0 16.0
3-9 3-20 wWinyl (7) 0.8-1.0 2.0 3.0 5.0 7.0
1-3 3-12 Epoxy {8) 0.8~1.2 4.0 5.0 6.0 7.0
2-6 3-15 Miscellaneous (9) 0.8~1.0 3.0 3.0 4.0 5.0
- 10-20 Inorganic Zinc (Primer) 2.3-2.7 0.5 1.0 2.0 3.0
8-24 10-20 Fluoropolymer (or equivalent) 2.0~4.0 = . - A ——0.2 0.3 0.7 1.0
100.0 0 100.0 0 100.,0 0.3 100.0 1.0

Notes: (1) VYears of exterior exposure with acceptable chalk/fading of colors.

{2) Years of exterior exposure with acceptable substrate protection.

(3) % of market based on gallons. )

(4) Includes low-priced finishes based on bitumin, asphalt, xosin, etc.

(5) Primarily higher cost alkyds, with improved appearance (i.e. higher gloss and properties.
(6) Includes emulsion finishes based on vinyl acetate, styrene/butadiene, and acrylic.

(7) Finishes based on vinyl chloride-acetate copolymers (primarily PVCl).

(8) Includes modified and unmodified epoxy coatings.

(9) Includes medium priced finishes based on chlorinated rubber, polyurethane, polvester,
chlorosulphonated polyethylene, acrylic, etc.
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