Appendix U.5.20 — Ruemelin’s Shotblast

Generic Name
of Test

Impact Fine Abrasive : Abrasion Test

.Fljggtc Iple of Steel shot is pneumatically propelled against thiéase

Historic This test is described by Ruemelin in 1958. Ihis fiorerunner of the ASTM C418 test,
Development which used the same blast cabinet described by Blirgrbut differs in other ways such
of Testp as substituting sand abrasive for broken steel §fbe ASTM C418 test became the

standard in 1958). [Lane (1978)]

Apparatus and
Abrasives

The apparatus shown in figure U.5.20.1 consistsldfst cabinet equipped with a blast
nozzle with an aperture of 6mm. 2000 pieces of20dbroken steel shot are used. A
suitable clamping mechanism is provided to sedueddst specimen [Smith (1958)]

Figure U.5.20.1Ruemelin shotblast apparatus [Smith
(1958)]

1) Air and steel shot
mixing chamber

2) 6mm nozzle

3) Test specimen

4) Air pressure gauge

Test Method

The test specimens are weighed dry and clampétiblast cabinet 102mm from the
blast nozzle. The steel shot is ejected at 620akRarate of 500g per minute. 8 tests are
performed on each specimen after which it is ageighed. It is not known if a shield
plate is used to concentrate the abrasive in sstatarea (as done in ASTM C418).
From the picture of the apparatus, it seems thatiot. [Smith (1958)]

Abrasion Wear

This is measured as the loss in mass of the testrapn. [Smith (1958)]
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APPENDIX U.5.20

Wear Mechanisms according to Author
(i) Smith (1958): No comments on the mechanism efmare made
(i) Visual Effects

Wear Mechanisms according to writer [RO S2 12]

(i) Impact A steel shot particle of mass m, and consideraitial velocity U , strikes a surface at angfe.

2
This results in impact wed@impact(mm3) such thatQjmpact U %.f (8) where H is the indentation

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

brittle materials [Hutchings (1992)]. On impactshing and shearing (in the form of cutting, sangnd
scratching) of asperities will take place, as iatid in figures U.5.20.2 and U.5.20.3 while subesaitp
cracking (in the form of Hertzian cone cracks dabgracks) will only occur superficially given thew
mass of the steel shot particles.

I
Velocity = U l 0

Figure U.5.20.2Cross section of a
typical crater. Abrasion wear of the
matrix of paste and fine aggregate oct
at a far greater rate than for the course
aggregate. The course aggregate

Steel shot
particle 1

< becomes progressively more exposed
until it is eventually dislodged and
Aggregate particle blown out.
Matrix is substantially

exposed

Figure U.5.20.3

r>>d The 'radius' of the MICI’OSCQpIC wear

steel shot, r, is mechanism of a shotblast
several orders of | test. W and F are
Egﬁﬁgiﬁ; egrfgaéef respectively the crushing a
height of the & shearing forces from the
asperity, d. impact of the steel shot

against the concrete's surface

Steel Shot \\Y

Surface of concrete

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

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




