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/^teNana now has seven test sites for the study of the

U behavior of materials under outdoor conditions at

American Continent. Climatic conditions at the sites vary

from severe uopical conditions in the Panama Cznal Zone

to low arctic timperatures of the Northwest Territories.

The N.R.C. Assoiiate Commimee on Corrosion Research

and Prevention makes use of the sites in their studies of

the atmospheric corrosion of metals and protective coat-

ings for metals.

Loeation of Sites

chosen were to be typical of a marine atmosphere, . a

marine-industrial, induitrial, a far northern location in

Canada, a rural location with high humidiry and a rural,

low humidity atmosphere. Seven widely separated ex-

posure sites iraue been provided; five ar6 land sites, and

irvo rr" roof areas. The locadon of each site, and the

atmospheric condition of which it is considered typical,

are as follows:

Ottawa-rural, high humidity; located on the Montreal

Road property of N.n.C', approximately four miles

from the center of the ciry.

Saskatoon-rural, low humidity; until 1958 this site

was situated on the camPus of the University of

Saskatchewan but because of new construction it waS

nec€ssary to move to other university Pro-_Perty on the

Sutherlahd Road, approximately two miles northeast

of the former location.

Norman Wells. N.W.T.-a far northern site; located

in the Mackenzie River Valley, approximately 50 miles

south of the Arctic Circle.

Monireal-industrial; located on the roof of a two-

storey stores building of Canadian National Railways,

Exposure Sites

Council

in the Point St. Charles district and adfacent to the

CNR Research and Development Laboratories at 1801

Leber St.

Halifax-marine-industrial; located on the roof of a

Federal public building in the downtown area of the

city, two blocks from the harbor'

York Redoubt, N.S.-marine; located on the east

coast of Canada, approximately seven miles from the

citv of Halifax. thil'area is at"an elevation of 100 ft.,

"ttd 
is 100 ft. from the ocean.

Rocky Point, B.C.-marine; located on the west coast

of Canada on the southeast extremity of Vancouver

Island and approximately 15 miles from the city of

Victoria, it is'at an elei'ation of 50 ft. and appioxi-

mately 1500 ft. from the ocean.

In addition to these seven sites, the site of The

Consolidated Mining and Smelting Company of Canada

Limited has been made available to the Research Council

for outdoor corrosion studies. This semi-industrial site is

Iocated at Birchbank in the Columbia River Valley

approximately six miles north of Trail, B'C.
"The 

Iocation of all the sites is shown in Figure 1.

A.S.T.M. Sites

Work of the American Society for Testing Materials

New York City-industrial atmosphere; located on the

roof of the l6-storey Port of New York Authority

Building at Eighth Ave. and Fifteenth St.

Columbus, Ohio-semi-industrial atmosphere; located

on the roof of the five-storey Battelle Memorial

Institute Building.

University Park, Pa.-rural atmosphere; located on

land belonging to Pennsylvania State College'

Atlantic Coast: Kure Beach, N.C.-marine atmos-

phere; adfacent to the test facilities of the International

Nickel Company at Kure Beach.NOTE:-This paper wd presented during the 42!d An-rual Conference

of The Chemicat flnstitute oiCanada, Halifax, N.S., May 25-27, 1959.
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Figure l-Map of Canada showing the loeations of the exposure sites.

Gulf Coast: Port Aransas, Texaa-marine atmos-
phere; on properry of the University of Texas on the
Gulf of Mexico.
Pacific CoastiPort Reyes, California-marine atmos-
phere; about 30 miles north of San Francisco,
Panama Canal Zone-tropical atmosphere; locations
in the Canal Zone have been made available which are
classified as mildly tropical at Garun, Miraflores, and
Cristobal. A severe tropical atmosphere exists at Barro
Colorado Island in Gatun Lake. A more complete
description of the ASTM sites (1) which have been
used by the Sociery appears in the October, 1950, issue
of the ASTM Bulletin.

Deoelopment ol Canad.ian Sites
Exposure studies are usually undertaken on a long-

terrn basis. It was therefore essential in selecting suitabie
locations for the Canadian sites that the differenr armos-
pheric. conditions obtained be available for periods of at
least 20 to 25 years. In addirion to a long tenure of
occupancy, it .was essenrial that the sites bE as free as

provision for future enlargement if warranted. Figure 2
is a photograph of the Ottawa site and Figure 3 shows a
portion of the roof site in Montreal.

Sile Exposure F acilities

The land sites are enclosed by a chain-link type of
security fence. Grading and seeding has been done at a

2

number of the sites where wind-blown abrasive materials

li in. galvanized piping with clamp-rype fittings. Each
rack holds nine specimen frames. The frames,are made of
stainless steel channels and measure 7l in. long and 39 in.
wide. Each frame is fitted with grooved porcelain insu-
lators to hold the specimens in place. The racks on the
roof sites are 20 ft. long and hold three specimen frames
each. The racks are constructed to hold the frames at
an angle of 30" to the horizontal. A number of racks have
been fitted with auxiliarv brackets. however. to enable
the frame to be raised to provide exposures when required
of 45" to the horizontal. They are arranged in such a

position that when the specimens are mounted they all
face due south. Details of the construction of both the
racks and the frames are shown in Figures 4 and 5.

Specitnens Used

In the exposure program of the Associate Committee
on Corrosion Research and Prevention metal specimens
four by six inches in size are used. Seventy-five specimens

are accommodated on each frame, mounted at 30' to the
horizontal. Twelve specimens of each rype of metal

selected for exposure are prepared for each of the sites.
This permits three specimens to be removed for examina-

tion after exposure periods of one, two, five and l0 years,



Figure z-Specimens exposed at the Ottawa site.

rr, .r!lt:ir,:!It:iii 1 ll: rr

cNR).

Figure $-psinlsd rnetal specirnens in place.

coated types), an edge notching system has been used
for identification. The specimens are also norched at the
upp€r left-hand corner for correct orientation.

The painrcd metal specimens are 6 in. x 9 in. in size,

and'are exposed at an angle of 45"to the horizontal. A

Wells Jor exposing different types of prorective coarings
applied to difterent substrates. These fences were firit
used in a co-operative study of the Forest Products
Laboratories, the Department of National Defence, and
the Division of Building Research in evaluating paint
systems applied to plywood and hardboard substrates.

Site Calibration: W eather Record.s

sunshine, the properties of the pafticular material and its
performance under_these conditions is extremely impor-
tant. From this information, materials mav be sele-cted
which either will not dereriorate in servite or can be
altered to improve their resistance to the climates to
which they will be exposed. The availability of complere
weather records for eaih of the sites 

"s 
,.t 

"id 
in asseking

the particular behavior of different materials is, thereforJ,
essential. Fortunately, in selecting sites which would be
acceptable, weather itations of the-Meteorological Division
of the Deparrment of Transport were eitherlt or near to
those finally chosen. Weather records are thus available
fo:, precipitation, wind velocitv and direction, temperature
and in nrost instances th€ number of hours and intensiw
of s-unshine. 

I gryphicat representation of the 
"vetag"local cli,mate based on records compiled over r number

of years is shown on rhe hythergraphs prepared for each
of the sites (Figure 6). The resuhs of studies undertaken
by the Division to develop instrumentation to.record time-
oi-wetness on exposed metal panels has been reported (a).

Site Calibration: Atnrospheric Pollution

In addition to knowing the climatic conditions to
which materials have been sribiected, it is essential to know
the level of other physical and chemical agenrs that could
have been factors in their degradation. The harmful effect
of atmospheric pollution has'received increased ittention
in recent years. The presence of such gaseous contami-
nanf,s as oxides of nitrogen, ammonia, chlorine, hydrogen
sulphide and sulphur dioxide in addition to chlorides,
heavy metals, and suspended parriculate mafter may be
factors in the behavior of the material. Sulphur dioxide,
because of its known destructiveness to many materials
and its prevalence in urban and industrial atmospheres is
measured on a monthly basis at each of the sites. Chlorides
are measured at a number of locations in the Halifax area.
The methods used for determining the quantities of these
two materials present in the atmosphere at the different

locations have been described previously (2).

Standard zinc specimens and standard steel specimens

have been set out for one- and two-yeer periods at each

3

Figure 3-A view of the Montreal roof site (courtesy of

Figure 4-Roof rack with frarne rnounted at 45".
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Figui'e 6-Hythergraphs

of the Canadian sites. These specimens are identical with

those exposed for calibration purposes at the test sites

of the American Silciety for Testing Materials. An indi-

cation has thus been obtained (a) of the relative corrosivity

at the different sites in Canada and those of ASTM in the

United States.

Use ol Sites
'Increasing use is being made of the Canadian sites by

the Associate Committee on Corrosion Research and Pre-

vention in their atmospheric exposur€ studies with metals

and protective coatings for metals. Metal specimens

mounted at the sites include three wpes of steel: copper

bearing, copper-nickel alloy, Iow alloy residual; three

stainless steels: type J02, 316, and 430; three aluminums,

tvpes 35, 57S and 655; two magnesium alloys, types

AZ80X and ZK6IX; commercial zinc, hot dipped galvan-

ized steel, electroplated zinc on steel and sprayed zinc on

rrrild steel; sprayed aluminum on mild steel, and electro-

plated cadmiunl bn steel. Specimens of riveted couples of

JS alunrinurn and steel, 35 aluminum and copper and 3S

aluminum end zinc have also been exposed. More recently

4x

of each of the sites.

specimens of sheet copp€r, .Muntz metal, Monel and two

types of lead sheet have been prepared for exposure. Many

of the different metals have now completed five years of

exposure. A progress report describing the performance

of these metals after one and two vears of exposure at

tlre different sites is available (5).

The paint systems for steels under test by the Associate

Committee on Corrosion Research and Prevention include

five types of priming paint and one enamel. These systeurs

which were applied by dipping to 20-gauge stock of cold

rolled steel and include red lead and linseed oil, red lead

and vinyl (over a wash primer), red iron-oxide and alkyd,

rwo variations of red iron-oxide rnd zinc chromate with

alkyd and a grey alkyd enamel. A progress report describ-

ing the paint systems in detail and their field performance

is 
- 

also 
-available 

(o). Six additional primers have been

applied to structural steel and exposed; these include

Canadian Government Specifications Board paints 1-GP-l4,

l.GP-40, l-GP-65, and l-GP-81, a zinc-rich paint and

U.S. Federal Prinrer TT-P-6J6.

Extensive use is made of the Ottawa site by the Divi-

sion in carrying out weathe,ring tests on a number of
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different building materials. In particular the site is used
by those engaged in development work on protective paint
coatings. Outdoor weathering forms an important part of

controlled accelerated conditions of weatheromerers,

clay bricks and mortars have been under observation for
a number of years as part of rhe Division's study of
effiorescence. After initial testing, the masonry wallettes
that are used in water penetratidn studies, are weathered
at the Ottawa site to enable measurements to be made of
any change in their resistance to wind-driven rain.

Adrninistration

The sites are administered by the Division of Building
Research. The staff of the regional laboratories of the
Division at Saskatoon, Normari Wells, and Halifax give
the necessary assistance for the operation of four sites in
these areas. The sites at Montreal. Rockv Point. and Trail
are supervised, respectively, through the co-operation of
the staff of the Research and Development Laboratories
of Canadian National Railwavs. the Facific Naval Labora-
tories at Esquimalt of the De?ence Research Board and of
the Research Department of the Consolidated Mining and
Srnelting Company Limited at Trail.

In carrying out the metals exposure program of the
Associate Committee, the usual procedure is to have all
specimens prepared by the different suppliers and rhen
shipped to the Division in Ottawa for checking and r€cord-
ing information concerning composition, weight, and
identification. They are th€n shipped to the sites for

prescribed periods of exposure; after exposure all speci-
mens are returned to the Division to be checked and

photographed prior to their return to the suppliers for
detailed examination of appearance, pitting and weight

loss. Great care is ta\en in preparing the painted metal

specimens for test. The paint that is applied to the speci-
mens is made to the desired specification in the Division's

paint laboratory and all coatings are applied in the paint
Iaboratory under close control._Lxposed painted metal
specimens are returned ro the Division annually where
they are examined for general app€arance, film integrity,
color, and gloss. The specimens are renlrned to the sites
for further exposure except those that have failed. For
other materials the exposure program is more flexible
depending upon the pafticular study and the nature of

the materials, Masonry test piers and wallettes, for ex-
ample must be examined in the field while sheet plastic

materials and bitumens coatings are examined quarterly,

Conclusions

The Canadian test sites have now been in operation

approximately seven years. The different atmospheric

conditions provided have enabled a wide range of meter-

ials to be zubjected to many different atmospheres. The

results obtained to date are rmost encouraging and indicate

that this is a useful testing merhod. It is only through a

better understanding of how a material weathers that

improved resistance to the elements can be incorporated

into its make-up.
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