Appendix U.4.4 Ahlers’ Steel Wheels

Generic Name
of Test

Rolling Steel Wheels : Abrasion Test

Principle of "y

Loaded trolley wheels orbitin
Test y g
Historic Little is known about the history of this test Btlers reported using it in 1928. It
Development appears that the apparatus was custom built fongesf various floor finishes at the
of Test warehouse of R.H Macy Co., Long Island City, NewR/o

Apparatus and
Abrasives

The rotary machine consists of a motor driven gattshaft with a square table carrying
a set of 4 typical trolley steel-wheels attachethatiower end. The wheels describe
circles of 914mm, 1016mm, 1118mm and 1219mm in dtam Each wheel has a
standard bag of Portland cement strapped aboseétf{gure U.4.4.1). [Ahlers (1928)]

Figure U.4.4.1Ahlers’ rotary machine for abrasion
tests[Ahlers (1928)

Test Method

New trolley steel-wheels are used for each tes.rotating table is turned at 26 rpm fa
a period of 16 hours on the concrete panel. [AH£828)]

Abrasion Wear

This is measured as the average depth of abragianfer each of the 4 annular
grooves. [Ahlers (1928)]
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APPENDIX U.4.4

Wear Mechanisms according to Author
(i) Ahlers (1928): No comments on the wear mechmanis
(ii) Visual Effects: See figure U.4.4.2

Figure U.4.4.2Abrasion wear after test for standard cementHifiisft) and iron filings finish (right)
[Ahlers (1928)]

Wear Mechanisms according to writer [R2 S2 12]

(i) Rolling and Sliding:As the loaded wheels roll over the surface, thete asperities beneath the wheels
will be subject to crushing effects. There is dsagential shear as a result of sliding causeddnpnéinuous
change in direction of the wheels. The degreeipfisirelated to the width of the wheels and the
circumference of the circular track, since the idigt®dge of the wheel will have a proportionallgater path
to travel around the circle than the inside edgiefwheel.

The compressive force is shown as W in figure U34 while the tangential sliding/slewing effecsisown as
F, whereF = nW , and 77 is the coefficient of friction between the slidimtpeel and concrete

Figure U.4.4.3Microscopic wear effects on the concrete inducethb steel wheel.

Severity:Given that the average depth of abrasion aftdrals of operation averaged between 0.7mm and
1.5mm, it is fair to assume that asperity crusliagshown in figure U.4.4.3) was the main mearnsezir.

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




