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CORROSION OF METALS USED IN HOUSE CONSTRUCTION

An important factor affecting the durability of metals used in the 
construction of a house is the extent to which these metals corrode.
Such corrosion may often be minimized by proper choice of materials or 
the use of preventive measures, To proceed intelligently in selecting 

^materials or preventive measures, it is necessary to recognize and dif­
ferentiate between the more important kinds of corrosion which may occur 

cq at different points in the building structure. This memorandum deals with 
the corrosion of iron or steel and will be followed by subsequent 
memoranda dealing more specifically with the subject of ferrous metal 
corrosion from the standpoint of the home builder or owner. Non-ferrous 

£ metals will also be discussed in a later memorandum.

<t A number As far asof tyoes of metal corrosion are now recognized, 
corrosion of metals in houses is concerned, however, consideration of 
four types is sufficient: (l) atmospheric, (2) underground, (3) submerged 
or semi-submerged, (U) special kinds#
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| 1, Atmospheric Corrosion

A
In the atmosphere, metals corrode mainly by the combined action of 

oxygen from the air and of water which must be present in liquid form.
If the air is dry or if it contains water only as vapor, corrosion is en­
tirely negligible except possibly at very elevated temperatures. The air 
in a building, of course, is never perfectly dry but always contains water 
vapor, the amount depending on the climate, season, and other causes# It 
is only when this water vapor condenses on a cold metal surface that 
corrosion is possible. The atmosuhere outside the building may also cause 
corrosion in this way, but in this case most of the water would come from 
rain or snow.

Exposure tests of long duration made by the American Society for 
Testing Materials have established the fact that the atmosphere varies in 
severity of corrosion in different locations. The most severely corrosive 
type is an 11 industrial11 atmosphere such as is found in Pittsburgh. The 
main factors increasing the severity of corrosion are smoke particles, dust, 
and sulphur oxides in the air resulting from the combustion of fuel. A 
marine or seacoast atmosphere also corrodes metals on account of its salt 
content# The least corrosive atmospheres are found in rural or suburban 
locations where sulphur gases from smoke, and salt are negligible.
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The test locations of the American Society for Testing Materials 
included these different kinds of atmosphere. A memorandum giving the 
essential details of their ’’Atmospheric Tests”, will be issued. Three 
practical conclusions demonstrated by these tests are;

(a) Since the rural atmospheres are only slightly corrosive, metals 
of somewhat thinner section may be tolerated than in industrial locations.

(b) Protective metallic coatings (e.g.f zinc) of a specified thick­
ness can be relied upon to have a much longer useful life in rural atmos­
pheres .than in industrial.

(c) Certain types of steel are better than others for resistance to 
atmospdiei ic corrosion.

2. Underground Corrosion

Underground corrosion of metals differs in the following respects 
from atmospheric corrosion:

(a) Although water and oxygen (from the soil atmosphere or dissolv­
ed in the soil water) are the principal active agents, oxygen does not 
have as ready access to all parts of the metal as it has in the air.

(b) Salts in solution in the soil water may influence the nature 
and extent of the coirosion.

Drainage of the soil is important in retarding underground corrosion.

The National Bureau of Standards during the past 14 years has inves­
tigated metal corrosion in more than 47 different types of soil in various 
parts of the United States. Several Bureau publications are available on 
diffeient phases of this work and a later memorandum will be issued cover-, 
ing the important details of these investigations.

Soils differ greatly in corrosive character according to soil type, 
annual rainfall, and other factors. Where large underground installations 
of metal are contemplated the selection of such metals should be governed 
by the type of soil in which they are to be imbedded. The oorrosiveness 
of the soil may be determined by laboratory tests.

The corrosive characteristics in steels and irons themselves are, 
in general, secondary to the corrosive effects upon them resulting from 
their contact with soils.

5. Submerged or Semi-Submerged Uorrosion

When the metal ic wholly or partly covered with water, the active 
corroding agents, as in the preceding cases, axe water and oxygen. The 
latter may come from air dissolved in the water, or from the atmosphere 
at the air-water boundary. In- general, the oxygen content of such con­
fined or dissolved air is different from that of^unconfined atmosphere.
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Special features of submerged or semi-submerged corrosion are;

(a) Greater severity at the' air-^water boundary.

(b) Effect of "soft” or ’’hard" water on the rates of corrosion.

This type of corrosion is typified in buildings by storage tanks,
..hot water or steam boilers, range boilers, etc. A memorandum dealing with 
measures for lessening such c orrosion will be issued as one- of this series.

4. Special Kinds of Corrosion

Special kinds of corrosion will be discussed in a subsequent memoran­
dum on the subject. This, will deal with parts of a building where corrosion 
is especially severe, ahd measures for its prevention or mitigation will be 
recommended.

Some examples of this type of corrosion are gutters and spouts, range 
boilers, and metal smoke-stacks.*

General Conclusions

rtrom the foregoing comments on the three types of corrosion it will 
be realized that because a metal is superior in one type of service it 
does not follow that it will pi ove to be superior in other types of service.

It is'a mistake to assume that a laboratory or accelerated test can, 
in a few days or weeks, show whether a metal is superior for service 
under any or all of the corrosion conditions which have been described. 
Attempts by skilled investigators to do this have often failed. However,

.. .such accelerated tests are deemed most useful in corrosion research.
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RESEARCH WORK AT THE NATIONAL BUREAU OF STANDARDS AND REFER TO LONGER PUBLICATIONS WHERE- ^ 
METHODS OF INVESTIGATION AND RESULTS OBTAINED ARE GIVEN IN GREATER DETAIL.

THESE WERE PREPARED PRINCIPALLY FOR THE GUIDANCE OF FEDERAL AGENCIES ENGAGED IN HOUSING, 
IN MATTERS PERTAINING TO THE PROPERTIES AND USES OF BUILDING MATERIALS, BUT A LIMITED NUMBER 
ARE ALSO AVAILABLE TO THE TECHNICAL STAFFS OF MANUFACTURING CONOERNS, TRADE ASSOCIATIONS,
AND BUILDING ORGANIZATIONS, ALSO TO LIBRARIES, EDUCATIONAL INSTITUTIONS, ARCHITECTS, AND 
ENGINEERS.

COPIES OF THESE DIGESTS MAY BE OBTAINED, FREE OF CHARGE, FROM THE DIVISION OF CODES 
AND SPECIFICATIONS, NATIONAL BUREAU OF STANDARDS, WASHINGTON, D. C. REQUESTS SHOULD MAKE 
CLEAR THE ACTUAL NEED.FOR THE INFORMATION.
TIBM—f 
TIBM—2 
TIBM—3
TIBM—A
TIBM—5
TIBM---6
TIBM—7
TIBM—8 
TIBM—9 
TIBM—10
TIBM--- 1 I
TIBM—12
TIBM—13
TIBM—14
TIBM—15
TIBM—16 
TIBM—17
TIBM—18 
TIBM—19 
TIBM—20 
TIBM—21 
TIBM—22 
TIBM—23 
TIBM—24 
TIBM—25 
TIBM—26 
TIBM—27 
TIBM—28 
TI BM—29 
TIBM—30 
TI BM—31 
T | BM—32 
TIBM—33 
TIBM—34
TIBM---
TIBM—
TIBM—57 
TI BM—38 
TIBM—39 
TIBM—40
TlBMr—41
TlBM—42 
TIBM—43 
TIBM—44 
TIBM—45 
TlBM—46 
TIBM—47 
TIBM—48 
TIBM—49 
TIBM—50 
TIBM—51 
TIBM—52 
TIBM—53 
TIBM—54 
TI BM—55 
T i BM—66 
TIBM—57 
TIBM—58 
TIBM—61
051244—R

CORROSION OF METALS USED IN HOUSE CONSTRUCTION 
LIFE OF NONFERROUS SCREEN WIRE CLOTH
THERMAL INSULATION: COMPARATIVE ESTIMATED FUEL SAVINGS IN HEATING DWELLING 

HOUSES EQUIPPED WITH VARIOUS MEANS FOR REDUCING HEAT LOSS 
THERMAL INSULATION? INSULATING VALUES OF THERMAL INSULATING MATERIALS, BUILDING 

MATERIALS, AND BASIC WALL UNITS 
EXTERIOR WATERPROOFING FOR MASONRY 
INTEGRAL WATERPROOFING FOR CONCRETE
THERMAL INSULATION: COMPARATIVE INSULATING VALUES OF 8M SOLID BRICK WALLS HAVING 

VARIOUS TYPES OF INTERIOR FINISHES 
CALCIUM CHLORIDE AS IT AFFECTS PORTLAND CEMENT AND CONCRETE 
CONCRETE FLOOR TREATMENTS
CORROSION OF METALS USED IN HOUSE CONSTRUCTION: ATMOSPHERIC CORROSION OF FERROUS 

METALS
PAINT FOR PRIMING PLASTER SURFACES
thermal insulation: insulating values for frame wall construction—wood siding 

WITH VARIOUS types OF INTERIOR FINISHES
thermal insulation: insulating values for frame wall CONSTRUCTION—STUCCO WITH 

VARIOUS TYPES OF INTERIOR FINISHES
THERMAL INSULATION! INSULATING VALUES FOR FRAME WALL CONSTRUCTION—4” BRICK 

VENEER WITH VARIOUS TYPES OF INTERIOR FINISHES 
THERMAL INSULATION! INSULATING VALUES FOR FRAME WALL CONSTRUCTION—WOOD SHINGLES 

WITH VARIOUS TYPES OF INTERIOR FINISHES 
THERMAL INSULATION! SUMMARY AND CONCLUSIONS
CORROSION OF METALS USED IN HOUSE CONSTRUCTION: ATMOSPHERIC CORROSION OF

galvanized ferrous sheet metals
PAINTING PLASTER
INVESTIGATIONS OF PORTLAND CEMENT STUCCO CONSTRUCTION 
RECOMMENDATIONS FOR PORTLAND CEMENT STUCCO CONSTRUCTION 
FINISHES AND MAINTENANCE OF PORTLAND CEMENT STUCCO CONSTRUCTION 
SUBMERGED CORROSION OF FERROUS METALS 
CONCRETE MASONRY UNITS
PLASTIC CAULKING AND POINTING MATERIALS—PART I
WALL PLASTERS BASES AND FURRING
WALL PLASTER MIXING AND APPLICATION
THE HARDENED WALL PLASTER
PAINTING OF FERROUS METALS
CORROSION OF FERROUS METALS UNDERGROUND
PAINT PIGMENTS—WHITE
PAINT PIGMENTS—BLACK, RED, AND LAKES
PAINT PIGMENTS—YELLOW, BROWN, BLUE, GREEN, AND BRONZE 
FEDERAL SPECIFICATION PAINT PIGMENTS AND MIXING FORMULAS
FEDERAL SPEC IFIOATION READY—MIXED PAINTS, SEMIPASTE PAINTS AND MIXING FORMULAS 
PREPARATION OF PAINTS FROM PASTE AND DRY PIGMENTS
PREPARATION OF PAINTS FROM 8CUIPASTE PAINTS, THINNING READY-MIXED PAINTS, AND 

PREPARATION OF WATER PAINTS 
COMMERCIAL MASONRY CEMENT INVESTIGATIONS 
MORTAR AND BRICK PROPERTIES AND THEIR RELATION TO BOND 
TYPES OF DECKS ADAPTED TO BITUMINOUS BUI L*P~UP ROOFING 
MATERIALS USED IN BITUMINOUS BUILT-UP ROOFING 
ROOFtNG TIN (TERNEPLATE) FOR HOUSE CONSTRUCTION 
“BLACK" AND GALVANIZED SHEETS FOR USE IN HOUSE CONSTRUCTION 
ALUMINUM PAINTS 
PAINT DRYING OILS—LINSEED
MISCELLANEOUS PAINT DRYING OliS AND PAINT DRIERS 
VOLATILE PAINT AND VARNISH THINNERS
varnish and lacquer
SHELLAC
WOOD AND SHINGLE STAINS
CORROSION OF NONFERROUS METALS UNDERGROUND 
SHINGLES! MINERAL-SURFACED ASPHALT
RESISTANCE OF FLOOR COVERING MATERIALS TO STAINING AND CHEMICALS 
ADHESIVES FOR FLOOR COVERINGS
RELATIVE RESISTANCE OF FLOOR COVERING MATERIALS TO ABRASION 
WATER-TIGHTNESS OF EXPANSION JOINT MATERIAL? IN CONCRETE ROOF CONSTRUCTION 
PLASTIC CAULKING AND POINTING MATERIALS—PART II 
WEATHERING PROPERTIES OF BUILDING BRICK
MASONRY, WALL RESISTANCE TO RAIN PENETRATION—SEE BMS 82 FOR LATER INFORMATION 
STUDY OF UNDERGROUND CORROSION OF NONB)TUMINOUS METAL COATINGS
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