Appendix U.3.2 Chained Tyres

Generic Name
of Test

Rolling Chained Tyres : Abrasion Test

Principle of o

Loaded large chain fitted tyres.
Test g Y
Historic This test was developed in order to determine kinasion wear of traffic on concrete
Development surfaces. The test was conducted over a perio8 afdnths and the results were
of Test reported in 1924 by Jackson.

A circular concrete track (191m circumference, GB0diameter) was built which

Apparatusand | consisted of 62 concrete test sections each 1.2im i 3m long (see figure U.3.2.1).
Abrasives A 2-wheeled rubber tyred (or tyre chained) testialelwas guided around the track to

provide abrasion (see figure U.3.2.2). [Jacksor4)]9

Figure U.3.2.1 General view of circular
pavement showing the test panels under
construction [Jackson (192

Figure U.3.2.2 The testing machine, notice the
guide rails. [Jackson (192

Test Method

The test vehicle was loaded such that each whesé¢da load of 1360kg. The vehicle

was run at 35kph approximately 300 000 times ardghadrack, firstly on rubber wheels

and then later on tyres fitted with chains. Chawese required since after 55 000
revolutions less than 0.5 mm of wear was detectad the rubber tyres. After chains
were fitted only 1000 revolutions were needed tamavay the thin mortar top and
after 25000 revolutions abrasion wear was as &g25mm on certain sections.
[Jackson (1924)]

D

Abrasion Wear

Plaster cast profiles were made which then allothedaverage depth of abrasion wea
to be calculated. [Jackson (1924)]
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APPENDIX U.3.2

Wear Mechanisms accor ding to Author

(i) Jackson (1924): The abrasion machine was agrtefl so as to have the same effect as truckdraffi
Whereas the rubber tyres produced ‘no wear’, tlenshproduced a ‘noticeable effect’ ranging froto 25
mm depending on the abrasion resistance of theetnc N

(i) Visual Effects: See figure U.3.2.3 i ohes
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Figure U.3.2.3 Reproduction of
plaster cast profiles showing weal
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various concrete pavements under 90 m—
chain traffic [Jackson (1924)] -0 - -
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Wear Mechanisms according to writer [R3 S313]

As the chain wheel rotates it will roll, slide amdunce. (Bouncing will be accentuated as the coe'sre
surface becomes rougher). Rolling will result inglring effects (or even cracking), sliding will uésn
shearing, while the impact from bouncing will reésaleither crushing or cracking. These mechaniaras
considered in more detail below.

(i) Ralling and sliding:The abrasion wear corresponding to rolling ardirgli may respectively be quantified
by the expressions:

Qcrushing ! W = mg (for rolling) andQspearing U F = £W (for sliding)
Where Qc¢yshing@Nd Qshearing "€Present the loss of material owing to crushimgy shearing (see figure

U.3.2.4) at the microscopic asperities where cdrisamade. W and F are respectively the weightersteel
link and the frictional drag from the link slidingthereu is the coefficient of friction between concrete and

steel. That the abrasion wear was as deep as 25omgly suggests that the mechanism of abrasiom wea
went beyond that shown in figure U.3.2.4. The vagioracking mechanisms of figure U.3.2.5 allow for
deeper sub-asperity abrasion, beginning with Hamtzbne cracks, and followed by lateral cracksfanadly
axial cracks (for very severe loads).

(i) Impact: The abrasion wear Q arising out of the impact ste@l chain link against the concrete may be
2

m.U

quantified by the expressio@ O £(8) (mn?) [Hutchings (1992)] , where m is the mass of maehi

per wheel, H is the hardness of the concretefd@)l is a factor associated with the angle of impatgagy,

the velocity U is the most dominant factor in thigression. However since for normal rolling U in@he
radial direction at the point directly beneath #éxée, it may be postulated that impact abrasion frean the
normal course of the wheel’s rotation is virtualBro and therefore only the downward velocity aisged
with bouncing contributes to impact. Dependinglom severity of the impact, abrasion wear may thke t
form of figure U.3.2.4 or U.3.2.5
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Figure U.3.2.4 Wear mechanism for mild abrasion Figure U.3.2.5 Cracking wear mechanisms

from large load@and high contact pressur:
(iii) Adhesion and deformatior8ee note 1 in introduction to appendix U




