Appendix U.2.4 — SABS 541

Generic Name
of Test

ImpactingSteel Balls : Abrasion Test

?(ralgtCIple of Steel balls tumbling in a rotating box lined witbncrete specimens.

Historic . . . o

Development The t.e.st appears to have begn developed in 198ARS 541:1971 “Standard
specification for precast paving slabs”

of Test

Apparatus and The apparatus shown in figure U.2.4.1 consistsretgangular box tumbler with

AErpasives removable openings in each side. The tumbler &edtabout its longitudinal axis. 500

steel balls with a diameter of 13.2mm are useth@sbrasive medium. [Rocha (1994)]
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DIMENSIONS IN MILLIMETRES

Test Method

Four test specimens 300 x 300mm are mounted sthiéyatover the openings in the
side of the container and the 500 steel balls keed inside. The tumbler is rotated at
60 rpm for 24 hours and then for a further 24 hautsie opposite direction. [Rocha
(1994)]

Abrasion Wear

This is measured as the loss of mass, which shmildxceed 450g. [Rocha (1994)]
Converted to volume this equates to an averagé aéptear of 0.5 mm for concrete of]
density 2300 kg/f
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APPENDIX U.2.4

Wear Mechanisms according to Author

(i) Rocha (1994): No comment on the wear mechanism

(ii) Doulgeris (1996): ‘Abrasive forces of impaette induced by the enclosed steel balls. Howewer, h
considered the 13.2mm steel balls of this testigfm and yielding too mild an abrasive action imglate
the abrasive effects in ore passes, and increheesize of the balls in a modified version of tieist
(described in U.2.2).

(iii) Visual effects: None shown in specification.

Wear Mechanisms according to writer [R2 S2 12]

As the drum rotates the balls will roll, slide bearand fall. Collectively this may be referred sotambling.
(Bouncing will be accentuated as the concrete’sasarbecomes rougher). Rolling will result in criagh
effects, sliding in shearing, while bouncing anliirfg results in impact. These mechanisms are demet in
more detail below.

(i) Impact The abrasion wear Q arising out of the initiapant of the ball against the concrete may be

m.U?

guantified by the expressid@ O £(8) (mn®) [Hutchings (1992)]. Clearly the velocity at impad,

is the most dominant factor, while the mass ofithié m, the hardness of the concrete, H, and tarfd¢é)

based on the angle of impagtare also important.
(ii) Rolling and sliding:The abrasion wear corresponding to rolling andirgli may respectively be
quantified by the expressions:

Qcrushing ! W (for rolling)
Qshearing [} F = AW (for sliding)
Where Qcyshing@Nd Qspearing Fepresent the loss of material owing to crushimg shearing (See figure

U.2.4.2) at the microscopic asperities where cdrisamade. W and F are respectively the weighheftiall
and the frictional drag from sliding, andis the coefficient of friction between concrete atekl.
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Relative severitylmpact from bouncing and falling will result inlstantially more severe crushing and
shearing than rolling and sliding, but becausebtidis are relatively small (13.2mm) with minimaéfall,
given the size of the apparatus, the worst cradkiagis likely is a degree of sub-asperity Heriziane
cracking. (discussed in detail in chapter 3.)

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




