Appendix U.3.9 — ASTM C944

Generic Name
of Test

Rolling Dressing Wheels : Abrasion Test

_Fljggtmple of Loaded dressing wheels orbiting on surface.

ASTM C944-95 Test Method for Abrasion Resistance of Concrete or Mortar Surfaces by
Historic the Rotating Cutter Method is essentially the follow on of a US Corps of Ergirs test,
Development CRD-C52-54US Corps of Engineers Method of Test for Resistance of Concrete or
of Testp Mortar Surfacesto Abrasion. The only difference appears to be an increataih from

10Ibs (4.4 kg) to 10kg. Note that CRD-C52-54 waalirprobability a derivative of
Smith’s rotating cutter test - which evidently pages 1958.

Apparatus and
Abrasives

The apparatus illustrated in figure U.3.9.1 cossifta rotating cutter mounted in a
modified drill press or similar device. The rotaticutter consists of 24 No. 1 Desmond
Huntington dressing wheels mounted on a common axt®ntinuous load of 98N is
placed directly on the spindle that turns the cuffsSTM C944]
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Figure U.3.9.2Typical rotating cutters
[ASTM C944]

Figure U.3.9.1Rotating-cutter drill
press [ASTM C94¢

Test Method

The spindle holding the rotating cutter is rotadedhe concrete specimen at 200 rpm
under a constant load of 98N for 2 minutes. Théaseris then cleaned by blowing the
dust off the test specimen. The minimum test scleediquires three 2-minute tests on
three separate areas of the test specimen. [ASTM]CSome authors (Dahir 1981)
have used a constant spay of water to simulateffeet of rain-water on .

Abrasion Wear

The abrasion wear is determined by measuring liossréace in grams or the depth of
wear in millimetres. [ASTM C944]
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APPENDIX U.3.9

Wear Mechanisms according to Author

(i) Alexander (1984): Abrasion is produced by impatiding-friction and high local stresses du¢h®e steel
dressing wheels.

(ii) Robertson (1991): The rotating cutter is liké&b involve plucking of aggregate particles andastof
aggregate and matrix. The degree of abrasion wildseninfluenced by the aggregate-paste bond

(ii) Visual Effects: See figure U.3.9.3

Figure U.3.9.3Abrasion path of (a) plain mortar, (
mortar with latex [Shi (1997)]

Wear Mechanisms according to writer [R3 S3 3]

(i) Ralling and SlidingAs the dressing wheels rotate, their high poiritshe pressed into the face of the
concrete and at the same time slip or slide somesgletive to the surface. There will thereforecbeshing
and shearing effects of the concrete asperitiesfigare U.3.9.4) as well as some sub-asperitykingqsee
figure U.3.9.5).
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(i) Impact: Vibration and bouncing effects occur owing to tbethed shape of the dressing wheels and th
becomes more pronounced as the wear path becoogsero This impact may result in a degree of sub-
asperity cracking as indicated in figure U.3.9.BeWarious forms of cracking that are possibletidel
Hertzian cone cracks, lateral cracks, or axialksddiscussed in more detail in chapter 3). Craekaslt in

an accelerated wear process.

(iii) Adhesion and deformatiorBee note 1 in introduction to appendix U




