
UNCLASSIFIED
I -y

AD 402 541

DEFENSE DOCUMENTATION CENTER
FOR

SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. ALEXANDRIA. VIRGINIA

UNCLASSIFIED



NOTICE: When government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that my in any way be related
thereto.



JPRS: 179616 OTS: 63.21125

13 February 1963

CORROSION OF REINFORCEMENT STEEL IN POROUS CONCRETE

by Pe Meleneva.ka

-USSR"-

7 .-ASTIA

U. S. DEPMpOF cOi cAR18 1963
SOFICE'OF TECHNICAL SERVICES

JOINT PUBLICATIONS RESEARCH SERVICE
Building T-30,

Ohio Dr. and independence Ave., S.Wp,
Washington 25, D. C.

Price: $.50

vJ _



FOR EWARD

This publication was -prepared under contract for the
Joint Publications Research Service as a translation
or foreign-language research service to the various
federal government departments.

The contents of this material in no way represent the
policies, views or attitudes of the U. S. Government
or of the parties to any distribution arrangement..

PROCUREMENT OF JPRS REPORTS

All JPRS reports may be ordered from the Office of Technical
Services; Reports published prior to 1 February 1963 can be provided,
for the most part, only in photocopy (xerox). Those published after1 February 1963 will be provided in printed form.

Details on special subscription arrangements for JPRS social
science reports will be provided upon request.

No cumulative subject index or catalog of all JPRS reports
has been compiled.

All JPRS reports are listed in the Monthly Catalog of U. S.Government Publications, available on subscription at $4.50 per year
($6.00 foreign), including an annual index, from the Superintendent
of Documents, U. S. Government Printing Office, Washington 25, D. C.

All JPRS scientific and technical reports are cataloged and
subject-indexed in Technical Translations, published 6emimonthly bythe Office of Technical Services, and also available on subscription
($12.00 peK year domestic, $16.00 foreign) from the Superintendent
of Documents. Semiannual indexes to Technical Translations are
available at additional cost..



JPRS: 17,616

CORROSION OF REINFORCEMENT STEEL IN POROUS CONCRETE

-USSR-

[Following is the translation of an article by
P. Melenevs'ka in the Ukrainian-language publi-
cation Budivel'ni Materialy i Konstruktsii
(Building Materials and Structures), Vol IV,
No 4, Kiev, 1962, pages 13-15.)

Porous concrete, because of its low specific weight and
good heat insulating properties, is being used ever more widely
in house and building walls. However, due to tis increased poro-
sity and permeability with respect to air, the steel reinforce-
ment in porous concrete interacts with aggressive media and
undergoes severe corrosion. In addition, the concrete itself
is aggressive with respect to the steel; the reaction of its
hydrogen peroxide with the quicklime produces calcium chloride
and diatomic oxygen: H2 0 2 + CaOCl 2 = CaCl 2 + 02 + H 20.

Because of this, it is necessary to protect the steel
reinforcement in the concrete with anticorrosive coatings.

The structure protection laboratory of the Concrete
Structures Scientific Research Institute of the Building and
Architecture Academy Ukrainian SSR carried out studies of
unprotected steel reinforcements in sample blocks 15 X 5 X 5 cm
in size. This was accompanied by a study of reinforcement pro-
tection in the concrete. The porous concrete was prepared (in
accordance with the latest specifications of the Building Ad-
ministration of the Dnepropetrovsk Sovnarkhoz) as follows:
I : 0.5 (cement : granulated slag) by weight. The gas-producing
agents were hydrogen peroxide and quicklime. The laboratory
studies established that the most effective peroxide-quicklime
ratio is 1 ; 1.5.

5% of the gas-producing agent (by weight) *with respect
to the cement was then added. The water-cement ratio was 0.45.

Steel rods 10 mm in diameter were used as reinforcement.
Sample blocks were prepared containing unprotected rods and rods
covered with a protective coating. The steel rods to be protect-
ed were phosphated, neutralized, and covered with lacquer coat-
ings: Kuzbas lacquer, 17o 177 bitumen butyrate lacquer, mixture
of Kuzbas lacquer with pentachlorvinyl (1 : I) by weight, and
ethylene lacquer. In addition, unphosphated rods were also coated
with these lacquers.



Porous Concrete Characteristles
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The porous concrete samples were subjlected to
thermohumidity processing In a vapor chamber unde.r' the
following conditions (in holirs):

Temperatlure increase to 4590

H . Ie¢. @ ...

Aeratoion at tepwiera, rut, of 85-900.,.., 8
Cooling to 6-8 0,-
Following vapor treatment, the porous concrete samp-

les wer-e aerated by means of a blower and subjected tothe actron of aggressive media: hydroinloric acid vapor and

sulfurous anhydride.The concentraiionn of sIl varied from 0.1 to 10 mh/l
over the perlod of a month; the humidity of the medium changed
accordingly from vp0 to 100%. The concentration of sulfurous
anhydride varied from 100 to 500 mg/l with a 100% hitedity of

the mediumo
The concentration of the indicated gas media exceeded

by 100-I0000 times the c1ncentTaeonn allowed in inustrially-

produced reinforced porous concrete.
Following treatment in the indicated aggressive media,

the samples were broken up after 3 months, 6 months, and I
_y!.ar, and the steel reinforcement rods removed. J
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It was found that the unprotected rods in all
hedia underwent severe corrosion even after 3 months. The
degree of corrosion increased with time.

Coating with Kuzbas lacquer and bitumen butyrate
No 177 without preliminary phosphation yielded unsatisfactory
results. Good results were obtained with phosphation of the
steel rods followed by coating with Kuzbas lacquer. The
samples so treated indicated no corrosion even after 6 months
in an aggressive medium.

Along with the study of steel corrosion in porous
concrete, tests were made on the strength of bonding of the
concrete to the steel rods. It turned out that the rods
phosphated and coated with Kuzbas lacquer were bonded to the
concrete more strongly than the unprotected rods.

The use of other lacquers over a phosphated surface
(No 177 bitumen butyrate and ethylene lacquers) resulted in
weaker bonding.

The results of the tests are shown in the above table.
On the basis of our studies of anti-corrosion protec-

tion of steel reinforcement in porous concrete, it is possible
"to recommend phosphation, neutralization, and Kuzbas lacquer
coating.

[Captions:' Fig 1. Character of corrosion of unprotected
reinforcement after a 6-month exposure to
the air.

Fig 2. Cracks in concrete due to the expanded
volume of corrosion products in a sulfurous
anhydride medium.

Fig 3, Reinforcing rod following exposure of con-
crete sample to the air for 6 months.

Fig 4. Reinforcing rod following exposure of
samples to hydrochloric acid vapor for 6
months, a -- protected with anti-corrosive
agents; b -- unprotected.

Fig 5. Reinforcing rod following exposure of sample
to a sulfurous anhydride medium for 6 months
a -- protected with anti-corrosive agents;
b -- unprotected.
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