Appendix U.5.21 — ASTM C418

Generic Name
of Test

ImpactFine Abrasive : Abrasion / Erosion Test

_I?ggtc iple of Sand is pneumatically propelled against the surface
This abrasion tesASTM C418 Test Method for Abrasion resistance oic@gde by
: . Sandblastinglates back to 1958 and is based on the princigleoducing abrasion by
Historic . . o : ;
Development san'dblastlng using carborp.ndum or silica sand..p"i’beedurcle was revised in ;964
of Test calling for explicit use of silica sand. The 198¥ision specifies the use of oil-based

modelling clay of known specific gravity for filliof voids in the concrete surface. [Li
(1991)]

Apparatus and
Abrasives

The apparatus consists of a blast cabinet equipfi@da high velocity blast jet as show
in figure U.5.21.1. The distance between the bilagtzle and the surface of the
specimen is a fixed 76mm. A thin shield plate vatbentral hole of 28.7mm is placed
over the specimen. The silica sand and replacentazies are shown in figure
U.5.21.2. [ASTM C418]
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Figure U.5.21.2Silica sand and blasting nozzles
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Figure U.5.21.1Diagram illustrating ASTM C418 equipment.

Note that this equipment has some enhancemenatadnmally

PROTECTIVE
ENCLOSURE —»]

used, e.g. the shield plate is fixed so thatahigays directly
beneath the nozzle, and the specimen is easily rave
clamped by means of a large bolt with a coarseathre
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Test Method

The specimen is covered with the thin shield pdate 600g of silica sand is blasted
under pressure (414 kPa) onto the surface of theirmen from a distance of 76mm. Th
silica sand is applied at a rate of 600g/min [ASTKL8]

Abrasion Wear

The craters produced by the sandblasting are filligdl plastecene of known specific
gravity to calculate their volume. [ASTM C418]
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APPENDIX U.5.21

Wear Mechanisms according to Author
(i) Liu (1991): Abrasion wear is caused by the @tif waterborne abrasives or by abrasives und#iction
concrete surfaces.

(ii) Robertson (1991) described the mechanism afrves ‘Sandblast erosion of weaker components lgy wa

of high velocity direct impact of small particlesinfluenced by aggregate and paste hardness’.

(iii) Visual Effects: The test specimen (see Figur8.21.3) reveals craters with the course aggeegat
particles substantially exposed. (Some have alrbady blasted out of the matrix). This is a reédyigood
simulation of 4 degree abrasion of a traffic surface, shown iarégJ.5.21.4, which describes a severe fo
of abrasion corresponding to a loss of course agdeeparticles.

Figure U.5.21.4Fourth degree abrasion at

Figure U.5.21.3Typical craters of the ASTM
factory entrance

C418 Test

Wear Mechanisms according to writer [RO S2 12]
(i) Impact A sand particle of mass m, and considerablesinitlocityU , strikes a surface at anglg. This

2
results in impact weaQimpact(mm3) such thatQjmpact M %.f (g) where H is the indentation hardness ¢
the surface material, arfdg) is a function of the angle of impact, generallyaimum at 98in brittle
materials [Hutchings (1992)]. On impact, crushing ahearing (in the form of cutting, scraping and
scratching) of asperities will take place, whild-ssperity cracking (in the form of Hertzian comaaks or
axial cracks) will only occur superficially givehd low mass of the sand particles.
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Figure U.5.2.1.5Cross section of a
typical crater. Abrasion wear occurs at a
< far greater rate than for the aggregate.
The aggregate becomes progressively
more exposed until it is eventually
Aggregate particle dISIOdged and blown out.

. is substantially
Matrix exposed
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(ii) Adhesion and deformatior8ee note 1 in introduction to appendix U
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