Appendix U.5.19 — NEN 7000

Generic Name
of Test

ImpactFine Abrasive : Abrasion/Erosion Test

?ggtCIple of Sand is pneumatically propelled against the surface

In the Netherlands concrete paving blocks that yweogided with a top-layer suffered
Historic severe surface damage during the very cold wirit&062/1963. This gave impetus for
Development the incorporation of a sandblast test into NEN 7(#56), the standard for the
of Test manufacture of concrete paving blocks in the Néginels. (The abrasion test already

existed in previous standards for concrete slais)Nand N 502). [Dreijer (1980)]

Apparatus and
Abrasives

A modified Vogel and Schemman sandblasting appsaiiatused and consists of a blas
nozzle of an unknown aperture diameter. A suitatdeping arrangement exists for
clamping the concrete block to be tested. 3500waohal sand is used as the abrasive
From the appearance of the sandblasted blockdi¢see U.5.19.3), a shield plate with
a hole of 64mm (2 % inches) in diameter appearsdwict the area of attack. [Dreijer
(1980)]

Figure U.5.19.1The Vogel and Schemmann
sandblasting apparatuDreijer (1980)

Figure U.5.19.2Close up of the sandblast apparatus
[Dreijer (1980]

t

Test Method

The test specimen is clamped to above mentionedbighliate and 3500g (10009 in the
revised test) of sand is blasted onto the top sarfahe distance between the blast
nozzle and test specimen and the air pressureisis@étnown. [Dreijer (1980)]

Abrasion Wear

This is measured as the mass lost due to the sestiigl. [Dreijer (1980)]
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APPENDIX U.5.19

Wear Mechanisms according to Author
(i) Dreijer (1980): No comments on the mechanismalofasion wear are made.
(ii) Visual Effects:

Figure U.5.19.3Concrete blocks
after being subjected to the NEN
7000 sandblast test [Dreijer (1980)]

Wear Mechanisms according to writer [RO S2 12]

(i) Impact A sand particle of mass m, and considerableainitlocity U , strikes a surface at angig. This

2
results in impact WeaQimpact(mms) such thatQjmpact M %.f (g) where H is the indentation hardness ¢

the surface material, arfdg) is a function of the angle of impact, generally aximum at 98in brittle

materials [Hutchings (1992)]. On impact, crushind ahearing (in the form of cutting, scraping and
scratching) of asperities will take place, as iatid in figures U.5.19.4 and U.5.19.5 but crackindhe
form of ‘Hertzian cone cracks’ or ‘axial crackss) unlikely given the low mass of the sand particles

Velocity =U l % Figure U.5.19.4Cross section of a

typical crater. Abrasion wear of the
matrix of paste and fine aggregate oc«
at a far greater rate than for the course
aggregate. The course aggregate
becomes progressively more exposed
< until it is eventually dislodged and
blown out.

Abrasive
particle l

Aggregate particle|
is substantially
exposed

Matrix

Sand abrasive

r>>d The approximate | Figure U.5.19.5
sr:r?(liu;ax(')tfctﬁte .| Microscopic wear
is several orders | Mechanism of a sandblast
of magnitude test. W and F are
gﬁ‘;getﬁ?gﬁe respectively the crushing a
of the asperity, d. | Shearing forces from the
impact of the sand abrasive

against the concrete's surface

Surface of concrete

Abrasion wear from
crushing and shearing
where the abrasive makes
contact with the concrete

(ii) Adhesion and deformatior8ee note 1 in introduction to appendix U

of




