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Rapid, accurate, repeatable earing measurement

The above sounds implausible for many people involved in Earing measurement, but Huxley Bertram’s 
Earing measurement expertise and equipment are making this a reality. 

For those uninitiated in Earing 
Measurement, what is it? Earing is a 
pattern of waves around the open end 
of a drawn cup. Which are caused by 
the grain structure of the metal making 
the metal more willing to plastically 
deform in certain orientations than 
others. Measuring this profi le of waves 
and fi nding the peaks and valleys is the 
basis of Earing measurement. Typically, 
there are 4 or 6 peaks (ears) around the 
rim of the drawn cup and measuring the 
difference between the average peak and 
the average trough as a percentage of the 
height of the cup, called “Mean Earing”, is 
the primary metric in earing measurement.  

Earing is measured to ensure the can 
draws correctly in the canning press and 
body maker. Too much Earing results 
in excess waste and forming problems. 
This is particularly critical for longer and 
narrower cans, aerosols and aluminium 
bottles. The longer and narrower the can 
is the more pronounced the Earing is. 
Earing can also be a good metric of rolling 
mill performance. Can body stock requires 
minimal Earing and to achieve this exacting 
control of the hot mill and cold mill is 
required. Batch release processes in rolling 
mills typically require, mean Earing results 
between 3-5% but can makers often have 
much more stringent specifi cations. 

Those carrying out the Earing test often 
fi nd the results highly variable, even when 
repeatedly testing the same sample. Since 
often the technicians carrying out the test 
are only looking to achieve a result within 
spec, they just run the sample again and 
again until they have a result in spec. 
Anybody involved in measuring things 
accurately will know intuitively that this 
is wrong. If a test is any good it must be 
repeatable, otherwise, it can’t be trusted. 
Test the same thing twice, you should get 
at least a very similar answer. 

With Huxley Bertram Earing 
measurement equipment, you can have, 
accurate, repeatable, reliable Earing 
measurement. Huxley Bertram has been 
measuring Earing since 1991, honing 
and refi ning the process over 30 years to 

provide unparalleled understanding and 
precision in Earing measurement. Huxley 
Bertram’s Automatic Cupping and Earing 
machine (ACEM) is an Earing press, with 
automatic tool change and automatic 
earing measurement station in one. 

So where does all this variability come 
from? Principally from the drawing press 
used to make the Earing cup. Since earing 
is an intrinsic property of the metal, the 
draw press must be optimized to bring 
this out. Canning presses are designed 
to optimize for can production, forcefully 
reducing Earing, using non-round blanks 
and stretching the can length using ironing. 
The ACEM in a single draw minimizes cup 
height by preventing ironing, minimizes 
friction, and controls actuator forces and 
speed with exceptionally precise servo-
hydraulics. Sample batch information is 
automatically collected from a barcode, 
and sample thickness is measured to the 
micron allowing the precise matching 
of samples to precision tooling which is 
automatically changed by the machine. 

Compliance with the typical standards 
for Earing measurement, (EN1669 
and ISO11531) is far from suffi cient to 
provide repeatable results. To illustrate 
this, both EN1669 and ISO11531, make 
no stipulation on which or how much of 
a given draw lubricant should be used. 
This leads to a wide variety of lubricants 
being used. One of the common ones is 
petroleum jelly as it is widely available and 
safe to handle. Petroleum jelly is a very 
variable lubricant as it changes lubricity 
signifi cantly with temperature such that a 
change from 20 to 23 degrees C directly 
results in a change in mean Earing values 
by 50% of the acceptable value range. 
The drawing process produces signifi cant 
heat, particularly on thicker samples, 
meaning a 3 degree temperature change 
in the tooling could easily occur over a few 
samples. 

Huxley Bertram has done extensive 
testing of different lubricants for Earing 
measurement and provides a lubricant 
for its customers which provides 
consistent results independent of tooling 

temperature. 
Often, earing lubricants are hand 

applied to the sample, providing a further 
source of variation. Our tests show that 
the quality of lubricant can directly affect 
the mean Earing value. This is because 
insuffi cient lubricant can increase the draw 
friction and stretch the cup, and since the 
Earing is measured as a percentage of cup 
length this signifi cantly alters the Earing 
value. This is such a signifi cant effect that, 
we have heard of cases where the lab 
manager could tell which operator had 
run that sample by the Earing value of the 
sample because some operators put on 
more lubricant than others. To solve this 
problem Huxley Bertram has developed 
an Automatic Lubricator device for the 
ACEM. The Automatic Lubricator precisely 
sprays a specifi c calibrated quality of 
lubricant directly onto the sample inside 
the press, ensuring repeatable, even 
sample lubrication. 

Huxley Bertram’s ACEM also features 
an automatic tool changer and sample 
thickness measurement device. This 
prevents variation in die clearance from 
altering the mean Earing value. Die 
clearance is the gap between the outside 
of the sample and the draw die bore as it 
is drawn. To get consistent Earing values 
across a variety of sample thicknesses, 
the clearance as a percentage of sample 
thickness must be maintained. Measuring 
a given sample with progressively larger 
clearance dies shows a signifi cant change 
in mean Earing with die clearance. This 
progression fl attens after a certain point, 
and it is at this fl atter point that the HB die 
set is designed to keep our customers. The 
HB dies set maintains a narrow window 
of die clearance through the die set, 
meaning results are comparable between 
thickness and the automatic die change 
ensures this is effortless for the operator. 
All too often where manual tool changes 
are required the operator will just use the 
largest toolset for all sample thicknesses 
as it will still make a cup that looks ok 
but the Earing value will be altered by the 
oversized tooling. 

By EN1669 and ISO11531 Earing 
cups must be measured with the grain 
aligned with the start of the rotation. 
With ACEMs automatic cup transfer from 
draw to measurement station operator 
misalignments and sample mix-ups are 
eliminated. 

The ACEMs ultimate trick is speed, 
where a large rolling mill will likely need 
to run hundreds of Earing samples a day 
the ACEM takes just 20 seconds from 
sample insertion to results on a screen and 
then automatically sent to the plant data 
management system for batch release. 
No typing in of data, no mixing up of 
samples or messing around with manually 
changing tools between samples. Further 
too this Huxley Bertram offers a rack feed 
addition for the ACEM where a rack of 
50 samples is loaded into the machine, 
the operator presses start and is free to 
do other work, while the machine works 
through 50 samples of different sizes, 
changing dies as necessary, sending 
results automatically for analysis. 

Huxley Bertram also provides its 
advanced Earing analysis software package 
as standard on all its Earing measurement 
machines. This package features an 
algorithm to de-skew the profi le, as cups 
often draw slightly skewed due to slightly 
uneven friction in the drawing process, 
which is impossible to eliminate in practice 
but can be computationally corrected by 
this method. Thus, giving unparalleled 
accuracy to the profi le. 

Huxley Bertram also offers a benchtop 
Contactless Earing Measurement Unit 
(CEMU) to measure pre-trimmed cans 
up to 24 oz size (100mm diameter by up 
to 225mm tall). This machine measures 
using lasers to prevent the mechanical 
distortion present using physical probes 
on the ever-decreasing wall thicknesses 
of production cans. Further additions are 
available for the CEMU which allow for 
the 3D measurement of the dome end of 
the can or can lids, as well as a further 
addition for contactless measurement 
of the wall thickness of cans mapped 
both at all wall heights and around the 
entire rotation of the can to sub-micron 
accuracy. 

Transform your Earing measurement 
with an Earing measurement solution 
from Huxley Bertram. Further information 
and Earing measurement videos are 
available at www.huxleybertram.com/
earing-measurement-solutions. �
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