
Appendix U.5.21 – ASTM C418 
 

Generic Name 
of Test  

Impact Fine Abrasive : Abrasion / Erosion Test 

Principle of 
Test 

Sand is pneumatically propelled against the surface  

Historic 
Development 
of Test 

This abrasion test ASTM C418 Test Method for Abrasion resistance of Concrete by 
Sandblasting dates back to 1958 and is based on the principle of producing abrasion by 
sandblasting using carborundum or silica sand. The procedure was revised in 1964 
calling for explicit use of silica sand. The 1976 revision specifies the use of oil-based 
modelling clay of known specific gravity for filling of voids in the concrete surface. [Liu 
(1991)] 

Apparatus and 
Abrasives 

The apparatus consists of a blast cabinet equipped with a high velocity blast jet as shown 
in figure U.5.21.1. The distance between the blast nozzle and the surface of the 
specimen is a fixed 76mm. A thin shield plate with a central hole of 28.7mm is placed 
over the specimen. The silica sand and replacement nozzles are shown in figure 
U.5.21.2. [ASTM C418] 

 

Test Method 
The specimen is covered with the thin shield plate and 600g of silica sand is blasted 
under pressure (414 kPa) onto the surface of the specimen from a distance of 76mm. The 
silica sand is applied at a rate of 600g/min [ASTM C418] 

Abrasion Wear 
The craters produced by the sandblasting are filled with plastecene of known specific 
gravity to calculate their volume. [ASTM C418] 
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Figure U.5.21.1 Diagram illustrating ASTM C418 equipment. 
Note that this equipment has some enhancement to that normally 
used, e.g. the shield plate is fixed so that it is always directly 
beneath the nozzle, and the specimen is easily moved and 
clamped by means of a large bolt with a coarse thread 

Figure U.5.21.2 Silica sand and blasting nozzles  
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Wear Mechanisms according to Author 
(i) Liu (1991): Abrasion wear is caused by the action of waterborne abrasives or by abrasives under traffic on 
concrete surfaces. 
(ii) Robertson (1991) described the mechanism of wear as ‘Sandblast erosion of weaker components by way 
of high velocity direct impact of small particles… influenced by aggregate and paste hardness’. 
(iii) Visual Effects: The test specimen (see Figure U.5.21.3) reveals craters with the course aggregate 
particles substantially exposed. (Some have already been blasted out of the matrix). This is a relatively good 
simulation of 4th degree abrasion of a traffic surface, shown in figure U.5.21.4, which describes a severe form 
of abrasion corresponding to a loss of course aggregate particles. 

 
 

Wear Mechanisms according to writer [R0 S2 I2] 
(i) Impact: A sand particle of mass m, and considerable initial velocity U , strikes a surface at angle q . This 

results in impact wear impactQ (mm3) such that )(f.
H
U.m

Q
2

impact qµ  where H is the indentation hardness of 

the surface material, and )(f q is a function of the angle of impact, generally a maximum at 900 in brittle 
materials [Hutchings (1992)]. On impact, crushing and shearing (in the form of cutting, scraping and 
scratching) of asperities will take place, while sub-asperity cracking (in the form of Hertzian cone cracks or 
axial cracks) will only occur superficially given the low mass of the sand particles. 

(ii) Adhesion and deformation: See note 1 in introduction to appendix U 
 

  

Figure U.5.21.3 Typical craters of the ASTM 
C418 Test  

Figure U.5.21.4 Fourth degree abrasion at 
factory entrance  

Figure U.5.2.1.5 Cross 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 
dislodged and blown out. 


