Appendix U.5.16 — C&CI TM 7.11 (Grit Method)

Generic Name
of Test

SlidingFine Abrasive : Abrasion Test

'Fr)thC iple of Loaded rotating steel disk causes abrasive to/sitlever specimen
The test apparatus was developed by the NBRI (NatBuilding Research Institute, an
arm of the CSIR) to measure abrasion resistaneevafiety of materials including
Historic concrete. It is based on the principles of the BAHtest. The apparatus was modified
Development by PCI (Now C&CI) so that testing could take placehe field [Doulgeris (1987)]. In
of Test 1990, acceptance criteria were set out in an ‘imsbbtest method. In 1995 this becam

(]

C&CI TM 7.11 (Grit) Methods for assessing the alagesistance of concrete using &
wire brush or silicon carbide grit.

Apparatus and
Abrasives

Figure U.5.16.1 shows the apparatus, which consfsis7’Omm rotating disk, which is
attached to a motorised shaft. A 165N force isiagfb the disk. Silicon carbide C6/36
abrasive is stored in a funnel and fed throughtiitow shaft to the rotating disk, that
also has a central hole. A dial gauge is mountet that direct measurements of the
wear may be taken [C&CI TM.7.11]
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Figure U.5.16.1NBRI abrasion tester — note that the wire brush lvélremoved
and the disc used with grit instead (see disceaddft of wire brush).

Test Method

The disk is rotated at 400 rpm on the concreteispatwhile a constant load of 165N is
applied. Abrasive grit is fed from the funnel thgbuthe hollow rotating shaft and
between the test specimen and the rotating diskci@te specimens are tested dry for
duration of 2 %2 minutes [C&CI TM.7.11].

[

Abrasion Wear

The abrasion wear is measured using synthetic ieglelay of known specific gravity
to calculate the abraded volume [Addis (1989)lmtediate on-the-fly depth-of-wear
measurements may be read directly off the dial.
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Wear Mechanisms according to Author
(i) Addis (1989): No comments on the mechanism e&mw
(ii) Visual effects: See figure U.5.16.2

Figure U.5.16.2Surface as worn by
abrasive beneath the rotating disc [Ac
(1989)]

Wear Mechanisms according to writer [R2 S2 10]

(i) Rolling and Skidding:

The mechanism of wear is one of microscopic crugshimd shearing at the contact points, as the sand i
made to move laterally beneath the specimen. Tine wdl both skid and roll. The predominant actiorthe
case of skidding will be shearing in the form afagching, scraping and cutting of the asperitieghe case
of rolling, sharp points are likely to generateth@mpressive stress, resulting in microscopicténgsin
very localised areas (see Figure U.5.16.3 (b)).
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Figure U.5.16.3Rolling and skidding wear mechanism

Comment Note that this test like all the ‘Bohme’ testedaot allow lose aggregate particles to ‘escape’
from beneath the disc. They therefore contributeatd abrasion resistance even after the aggregate i
debonded, whereas in practice they would be rembyebrasive forces. Thus a weakness of thisddbii
it is unable to asses the strength of the aggrégmtste bond.

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




