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A Simple Test for a 
Sticky Problem

The Edinburgh Cohesion Tester (ECT) was developed by Edinburgh 
University with the financial support of British Coal Utilisation Research 
Association, the UK Department of Trade and the UK coal industry to enable 
rapid assessment of a coal's handling characteristics.  It was designed to 
measure the unconfined compression strength needed to collapse a column of 
coal after it has been consolidated under a known pressure. 

The

Based on the work conducted at Edinburgh University and in a recent 
ACARP project (C15070) an ECT test procedure has been developed that will 
enable the Australian coal industry to quickly assess the handleability of their 
coals. The speed of testing of the ECT permits a substantial increase in the 
available information on 
the sensitivity of coal 
handleability to different 
k e y  c o a l  q u a l i t y  
parameters. 

In the recent ACARP 
project 19 Australian 

coals were tested. It was found that all coals tested 
had unique SMC functions and that the size 
distribution (not just the fines content) and ash 
content  significantly influenced the handleability of 
the coals. 

The ECT is a superior test to the Durham Cone for 
investigating the causes of handleability problems 
as it gives a better discrimination between coals that 
may or may not have a handleability problem.

 findings of Edinburgh University and other researchers  have shown 
that the unconfined strength is the best measure for handleability problems 
associated with arching in bins or rail wagons. The influence of moisture and 
stress is characterised by the Stress-Moisture-Cohesion (SMC) function.  
From this function the maximum unconfined stress of a coal sample can be 
determine. The critical moisture is the moisture at which this maximum occurs. 
The maximum unconfined stress and the critical moisture are the most 
important handling  properties of a coal product and the ECT allows 
these to be measured effectively.
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Consolidation Stress 50 kPa and size minus 19mm
Stress Moisture Cohesion Function
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Total Moisture (%)

Coal 15
Coal 28
Coal 35
Coal 33
Coal 32
Coal 17
Coal 36
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Coal 54
Coal 62
Coal 61
Coal 65
Coal 67
Coal 68
Coal 69
Coal 16

NOTE: These curves are the fitted 

smoothed curve to the test data, the symbols

do not represent test data. 

AMATEQ Pty Ltd is the Australian distributor of the Edinburgh Cohesion Tester. 

For further information contact Philip Bennett on 07 3201 0979 or email pbennett@coaltech.com.au 

Australasia Material Testing Equipment

http://pbennett@coaltech.com.au
http://liam.barry@ial.com.au


The ECT has been used by Edinburgh University to 
undertake extensive studies of many coals to 
discover key phenomena relating to handleability. 
The tester has been improved over the years of 
research with several new features, which 
significantly improve the test procedure and results, 
and substantially overcome the main problems 
encountered in other similar testers. These features 
include:

a range of weights that are place on the F
loading arm to achieve a wide range of 
consolidation loads,

a three piece split mould used to minimise F
the disturbance while setting up the 
sample,

the mould is coated to reduce wall friction F
during vertical consolidation, 

support of the mould on a spring loaded F
base to effectively consolidate the coal 
from top and bottom simultaneously and 
also to minimise wall friction effects,

sample height correction to avoid F
interference with the initial sample (cutting 
or adding material after consolidation), 

F

accurate load cell to measure the force to F
collapse the column of coal.

a digital display with a peak hold to record 

the maximum vertical force required to 
collapse the sample,

Main Features of the Edinburgh Cohesion Tester


	Page 1
	Page 2

