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SAFETY, STANDARDS & COMPLIANCE

Sheave wear can tell us a lot about our rope mechanisms as well 
as be a primary cause of rope breakdown. Inspecting sheaves is 
vital to getting the most out of wire rope and avoiding trouble. It 
is important that we all work to avoid ‘bad sheaves’

Basic features of a sheave
Sheaves are used wherever rope needs to turn a corner. They 
guide ropes to where we want them to lead and they re-direct 
the tension forces applied to ropes in ways that we can use to our 
advantage. They cannot, of course do this without engaging the 
rope and supporting it.

Sheaves achieve this with two basic features:

• The rope groove radius, and

• The rope groove ‘Vee’

Of course - there are plenty of other dimensions to consider if 
we want to have the best design.

When it comes to these basic features, they both are critical – 
even if the rope is perfectly lined up. This is because ropes are 
structures which generate and transmit torsion along their axis 
– and they also move and have mass – which means they vibrate, 
oscillate, carry their own momentum, and experience gravity.

One thing we do know, is that if the vee angle isn’t there and 
isn’t the right sort of shape – that problems will occur. We also 
know that thanks to the torsion in the rope, the rope will always 
be making contact with the flats of the vee and riding out of the 
groove to some extent even if everything is perfectly lined up at 
the time.

We also know that the rope groove radius is critical.

The radius
The radius is a seemingly obvious feature. Rope is more-or-less 
round in section and we naturally expect that a round shape will 
be the best thing for it. Which is of course correct. The support 
offered by the curved surface is beneficial to the rope. The thing 

is… rope when new is always a little bit bigger than the nominal 
size. How much bigger? About 5 % (for fibre core 7%). Note: this 
is for ropes 8mm in diameter and larger - ropes that are smaller 
than this have an even larger oversize tolerance.

This means that the rope groove we specify needs to be larger 
than the rope nominal size – why? Well if it wasn’t then it might 
end up smaller and eventually try to squish, wear away and in the 
extreme case jam the rope – that would be bad.

Once we look at a rope mechanism – what we want to see at 
any point in time is a rope groove radius which is just that little 
bit bigger than the rope. As a general principle this is easy to 
understand – quite simply a little bit bigger is better than a little 
bit smaller and even if the groove is way too big this isn’t as 
catastrophic as one which is way too small.

So… we try to inspect the groove by measuring it. This sounds 
straight forward – but isn’t quite so simple.

Context
Context is important to any inspection. What are we looking at? 
Is this a sheave and rope which are currently in service – or is the 
rope to be replaced? The reason that we must know the context 
is that just like the sheave – rope wears too. Are we still retaining 
the rope? If we are, then it will have some wear which we may 
or may not be able to appreciate – it will be necessary to inspect 
the rope first.

With this information as to the context we are then able to 
discriminate between standard limits for sheave dimensions. 

Sheave groove inspection
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Limits vary a little between applicable standards - although they 
aim for the same thing.

This is a large topic – and it is not possible to cover the detail in 
a single article. We must therefore leave you with two essential 
limits to apply once we have avoided any obviously ‘bad’ sheaves.

• Min radius for new sheaves or ropes per AS1418.1 = 0.535 
times rope nominal diameter.

• AS2759 advises that sheaves should be repaired when the 
radius reaches 0.515 times the diameter – but then cautions 
that grooves must be checked to ensure they will accept 
replacement ropes.

This second limit stands to reason – since a new rope will likely 
not fit a 0.515 radius groove, but a rope still in service might, 
because it will have lost some of its oversize. Other standards 
(which may be specific to particular machines and industries) 
specify similar values – an example of this is the American API 
RP 9B which is applied to some drill rigs. Before we get carried 
away and try to measure our sheave grooves – we must first 
eliminate any “Bad Sheaves”, otherwise our measurements might 
be misleading, or to no avail.

So what is a bad sheave?

Bad sheaves
Sheaves can often be the cause of poor rope performance. In 
extreme cases they can rapidly destroy a new rope to the extent 
that it lasts far less time than the rope it replaces. This is a real 
problem because the most immediately available response to 
a rope breakdown is a new rope. Sheaves get forgotten, or are 
more difficult to address in time.

The first and most important point thing to eliminate are 
‘sheaves gone BAD’. Bad sheaves are always going to be unkind 
to the rope. They are also going to be difficult (or pointless) to 
condition monitor by measurement. A ‘bad sheave’ is going to 
be one which has any of the bad wear situations we describe in 
the following.

Treading
A common wear presentation is so called ‘rifling’ or ‘treading’. 
When this occurs, we can see the negative imprint of the rope 
onto the sheave.

This is where we start inspecting 
any groove. A set of marks much 
like the treading in the image 
might be visible. These could 
simply be little marks in paint or 
galvanising – indeed such marks 
could be a good thing, since 
such ‘witness marks’ can confirm 
to us that a sheave has been 
load tested. They could also be 
simply the imprint of lubricant or 
a little surface corrosion.

The first point of inspection therefore is to wipe clean the groove 
and ensure that it is possible to get a good look at it. This makes a 
difference specifically with respect to treading. If we are looking 
at a situation where the rope is still in service, then a tiny little 
treading can be tolerated. If we are changing the rope, then 
treading cannot be tolerated because it will never match the 
shape of the new rope – even if it is the exact same brand and 
size – even if it has been cut from the same reel. This is because 
one and the other have worn together in sympathy.

Upon inspecting the sheave, we must establish it to be free from 
treading otherwise we’ll be giving a new rope a rough ride – and 
we’ll also struggle to measure the wear and apply limits.

Reading the sheave
Once we have the context, and have eliminated an obvious 
treading problem, the next step is to ‘read the sheave’. Reading 
the sheave means feeling for ridges and burrs – and working out 
if the shape we’re going to measure really is the right shape to 
begin with.

This is what we might find:

Wear can be apparent right in the middle of the groove. The rope 
may be cutting a slot at the base of the groove and we may be 
able to feel a ridge developing at the transition.

Wear can also give similar ridges but occur somewhere the rope 
is working back and forth so that the groove radius is worn wider 
than it should be. The groove here is more likely to be elliptical 
so it is both too large and not really the right shape. Without the 
ridges this is a bit like using a sheave that is too large, but the 
presence of the ridges makes this somewhat worse than that.

Sheave groove inspection (continued)

SAFETY, STANDARDS & COMPLIANCE



Edition 7, November 2019 - January 2020

3

Wear can often be biased towards one side.

In very severe cases we might see a rope spending a great deal of 
time on the vee flank and even see wear right out to the sheave 
rim.

Or we may have combinations of wear effects, which will make 
measuring the wear difficult.

Several other points of inspection must also be attended to and 
inspectors must be mindful of other forms of wear, deterioration 
and defect which they should look out for.

In cases of severe fleet angle, or bearing spacer collapse the 
sheave may be worn on the outside of its rim. In severe cases 
this is accompanied by a sharp burr forming which will rapidly 
destroy any rope it touches.

Measuring the groove
Once the machinery is immobilised and made safe, or the sheaves 
have been safely removed – the groove can be inspected.

Tools

Using the right tools can make all the difference. Measuring the 
groove radius of a sheave requires a gauge.

There are two ways to do this.

• Gauge and eye

• Gauge and feeler

Ideally, both are applied. The inspector should always err on the 
side of caution and assure themselves that the sheave grooves 
are (if anything) bigger than the measure rather than the other 
way around. This is an important practical consideration since it 
will not always be possible to measure an entire sheave from the 
best angle when it is in situ.

Gauges

Using a gauge is not complicated – we just need to understand 
the tools in use and get a good look at the job. If we can’t get 
a good look, then we may have to use a feeler gauge, a torch, 
mirror to help us – or must remove the sheave.

Groove radius is larger than the 
gauge.

Groove radius is smaller than 
the gauge.

Groove radius looks to be a 
good match for the gauge.

But what sort of gauge do we have? In this example that’s a model 
of a true-size gauge, so the radius is pretty much exactly 15mm. 
That would mean this groove could be made for ropes from 
26 to 28mm in diameter in accordance with the sheave block 
standard (AS2089) – which is exactly what this is a picture of.

Sheave groove inspection (continued)
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Gauges vary however. This depends upon what they are 
intended for. Some are true size to cover various situations. 
Some gauges are made with minimum and maximum values for 
a given application standard, some gauges are precision sets with 
a spread of values to measure a single application and rope size.

Others are simply inexpensive plastic ‘guides’ with a nominal 
oversize included in the design. These are not so good at 
measuring to standard. Gauges can also help us detect ‘bad 
sheaves’.

This sheave shows asymmetric wear and a ridge. Note also that 
there is some treading (rifling) apparent.

Gauges come in many forms:

Far from the whole story
Checking sheave grooves is only the beginning of sheave 
inspection. It is something that every user should be aware of, 
and all users should be attuned to the problem of ‘bad sheaves’ – 
but there is a bigger story to tell.

Fullsome maintenance of sheaves also requires attention to 
the full gamut of other issues. Sheaves can simply wear straight 
through and split, they can contain dents, pits, cracks and gouges. 
Cast sheaves can contain hollows and inclusions, plastic sheaves 
can perish. Bearings, seals, axles and supports can wear out or 
develop their own problems. And sometimes the sheaves you 
have – are just not the right sheaves for the job.

If any of these are at all a concern to you, and if the safety and 
reliability of your reeved systems are paramount then the only 
advice is to undertake a thorough strip down overhaul of your 
sheaves on a periodic basis and seek professional engineering 
advice.

Nobles offer a variety of sheave groove measuring aids. We can 
provide gauges for general inspections of various sheaves as well 
as specifically tailored gauges for detailed condition monitoring 
of a single machine. Nobles also offer competent inspection 
services onsite, as well as detailed inspection and overhaul of 
sheaves covering all aspects of detectable defect and damage 
including bearings, shafts and full assemblies. We also offer new 
replacement sheaves engineered for the best result.

For more information about our services or engineering 
capabilities or to speak to one our lifting and rigging specialists, 
call us on 1300 711 559 or send us an email at sales@nobles.
com.au.

Sheave groove inspection (continued)
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How to choose the right sling
Choosing the right lifting equipment is crucial to ensure safety 
when conducting a lift, and with the wide range of options 
available in the market, it can sometimes be challenging to know 
if you are using the best sling for your lift. From wire rope slings 
to chain slings, each has their benefits but it is crucial you use the 
right sling for your lift as not all benefits associated with each 
sling are applicable for all lifts. To help you choose the right sling, 
we have devised a list of factors that you should consider when 
making your selection.
If you are ever unsure or have any questions regarding your 
slings or lifting equipment, never guess, always ask a trained 
professional. It is never worth compromising safety, always give 
Nobles a call and speak to one of our lifting and rigging specialists 
to ensure the safety of your workers, yourself, your load and your 
workplace.
When choosing a chain sling, the following factors should be 
considered:

1. Load
2. Headroom
3. Frequency of use
4. Type of load
5. Method of slinging
6. Environment

1. Load
The load you are going to lift is an obvious consideration 
when choosing a sling. You must ensure a sling is chosen that 
has the appropriate Working Load Limit (WLL) in the intended 
configuration to lift the load. Always refer to the appropriate WLL 
charts, we have attached these to the right (under Quicklinks) or 
refer to the relevant Australian Standard. If ever in doubt, please 
contact a lifting and rigging specialists at Nobles for assistance.

2. Headroom
Headroom is the distance between the crane hook and the load. 
Where minimum headroom is available, you should consider:

• Using shorter slings
• Using double part grommets
• Keeping chain slings to very short lengths
• Using a lifting beam.
• Increasing the included angle of multiple slings
• If using wire rope slings, there is a minimum length allowance 

in AS 1666 for slings using mechanically swaged eyes.

3. Frequency of Use
The life of a sling will depend on two factors, how many times it 
is used and in what manner it is being used. Chain slings usually 
provide a longer life than wire rope slings, but this is only the 
case if they are used the right way and are regularly maintained. 
Considering how often you will be using your sling can be a factor 
in determining whether you want to a sling that is long wearing 
or more cost effective. Either way, you need to make sure the 
sling has the correct WLL for your lift regardless of durability or 
cost.

4. Type of Load
This is an important factor to consider as protecting your lifting 
equipment is just as valuable as protecting the load you are 
lifting. Chain and conventional wire rope slings are the most 
appropriate for abrasive surfaces. Where a positive choking grip 
is required synthetic, round webbing slings are the best choice. 
To protect a vulnerable or valuable load from damage during 
lifting, Green Pin’s Tycan synthetic chain slings are a good option 
as the synthetic chain has all the strength of steel without the 
weight or rigidness.

5. Method of Slinging
Where slings are shackled to lifting points in a multi leg application, 
wire rope and chain slings are the most suitable. Where choking 
of the load is required Nobleflex or Superflex wire rope slings 
or synthetic round and webbing slings are generally the most 
efficient, though in special applications where abrasive surfaces 
are prevalent or in hauling logs, grade T chain slings are much 
more suitable. If shortening of sling legs is required in multi leg 
applications, grade T chain slings with grab or shortening hooks 
are the best option. If in doubt, always consult the appropriate 
WLL chart, Australian Standards or a qualified and trained 
individual.

6. Environment
Whilst chain slings may be more durable and long wearing, 
synthetic slings have special value in some chemically hazardous 
applications. If you will be using a wire rope sling performing in 
a corrosive environment, ferrule secured flemish eyes should 
be considered, aluminium ferrules are not appropriate in some 
mining areas or alumina refineries. Where acids and alkalis are 
prevalent webbing slings are beneficial. Grade T chain slings will 
be affected by temperatures above 200°c and wire rope slings 
used near heat should have a steel core in the wire rope. For 
further information or advice on the appropriate sling for your 
lifting environment, give our lifting specialists a call.

Important!
Slings should always be used in line with good rigging practice 
and as per the manufacturer’s recommendations. Incorrect 
sling use could result in a dangerous situation that could cause 
property damage, serious injury or death. Increasing the included 
angle of multiple leg sling assemblies derates the sling. Therefore, 
higher capacity slings will be required. Never use a sling with an 
included angle in excess of 120 degrees.
All slings are best stored vertically so their length and condition 
can be readily inspected. There is also less chance of water, 
corrosion or mechanical damage, plus the WLL of each sling can 
be readily ascertained.
Always consult a working load limit chart for your chain sling 
to ensure you are using it correctly and to its recommended 
limit. If you have any questions are your lifting requirements or 
chain slings, please contact Nobles qualified and high trained 
professionals on 1300 711 559 or sales@nobles.com.au.
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What is Proof Loading?
Put simply, it is the application of a static test force which is 
less than a force which will damage the sample. Usually the 
load applied is in excess of the peak dynamic force that will be 
experienced in use – giving some confidence that it will be less 
likely to fail in service.

Why do we do it?
Proof loading is embedded into lifting practices and culture 
within Australia, this is to Australia’s great credit and it has helped 
the Australian lifting sector be amongst the safest in the world.

There is a catch however.

It isn’t possible to cherry pick the technical requirements of 
national standards for lifting gear – each and every risk control 
and specification leans upon the other to give an appropriate 
level of safety. Yet this is a problem here in Australia, since we 
must accept both imported equipment as well as small volume 
manufacture. Whether consciously or unconsciously the 
technical and testing regimes for products can end up “cherry 
picked” and it can regularly be necessary to take products 
outside of their home-market technical context.

So, it has followed that for many Australian standards, the 
application of proof loads to every item is mandatory – and 
beyond the standards where this is the case – it is the practice 
and the requirement of many worksites and end users that their 
equipment be proof loaded. It is a risk control, but for Australians 
in particular it is a risk control we need.

Is proof loading any good?
Proof loading can be a very effective risk control, but not always 
for the reasons that people expect.

One of the counter arguments to proof loading is that it cannot be 
comprehensive, that there might be some unseen metallurgical 
or other issue present which the specified proof load might not 
or could not uncover. This can of course be true – yet does the 
existence of these uncertainties help the person slinging the 
load? - No. Do these possible issues help someone planning a 
project or managing a jobsite? – Also no.

One of the great advantages of proof loading over other risk 
controls is its availability. At any time, almost any item of lifting 
gear can be proof loaded, whether it is brand new, has languished 
in a storeroom for years, or is well used and has to be put beyond 
serious question for one last job.

It is also a risk control which can be applied with near complete 
coverage and it is reasonably practicable to do so…

This is a clincher, because within Australia (as in many places) it is 
a legal obligation for site managers to provide a safe workplace. 
By making it a rule on their site that every bit of gear is tested, it 
is possible for someone to have at their fingertips documentary 
proof that supports their defence that they have taken reasonably 

practicable steps to make things safe. Things can and do go 
wrong for all sorts of reasons – to have a literal get out of gaol 
card in the form of a proof test certificate (that is fairly easy to 
obtain) is beyond important.

Proof loading is excellent proof
If and when the worst happens and matters come to court, this is 
where proof loading can shine and other risk controls can falter. 
Will the judge understand your statistical quality control? Will 
your lawyer understand your metallurgist? Does your lawyer 
understand your alternatives to testing? Or even - do you? 
Or more startling still – was your independent consultant truly 
unbiased? Were they independently insured?! These thoughts 
might still be cause for months of argument, but something is 
more easily understood by even the least well informed, and that 
is a certificate of proof test, that a device held a certain load on a 
certain date – issued by a recognised body.

Proof testing comes in all shapes and sizes.

But can it be harmful?
The most basic instruction given to anyone using a sling is to 
never exceed the working load limit (WLL). Naturally then, it can 
confuse people when that same device gets proof loaded to 
two times that number.

An answer to this, is that the specified proof force represents 
a force relative to the specified strength of a device, whereas 
the WLL represents a stationary mass of something that is to 
be lifted. As soon as the stationary mass is accelerated upwards, 
swings in the air, hangs at a little angle, and all the other variables 
are included the true force exerted upon parts of lifting devices 
is actually a multiple of the WLL. The strength of a device – as 
verified by proof test must naturally exceed this in order to be 
meaningful.

SAFETY, STANDARDS & COMPLIANCE
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The virtues of proof loading (continued)

Proof Load vs WLL

Sometimes we hear the concern that somehow proof loading is 
sapping the working life out of lifting gear. Could it be true?

The answer is complex, yes there are occasions where things 
like roller bearings might not have the structural reserve for a 
full proof test and must be protected, yes a poorly configured or 
executed proof test can do lasting damage, and yes – in theory 
at least if a device is tested so frequently that it is tested nearly as 
often as it is used - then this eventually wears it out.

But wait… a vital point to make is that in almost all cases a properly 
applied proof test has no negative effect upon fatigue – and can 
actually increase the fatigue life!!

When we look at the finer detail, lifting gear it can contain several 
structures which experience microscopic yielding at proof load. 
The belly of a hook is an example of this, but something like a 
welded together frame can contain numerous small stress 
concentration points.

By inducing microscopic yielding at the location of peak stress, 
proof loading can produce residual compressive stresses. This 
simply means that instead of yielding or nearly yielding the 
metal every time there is a dynamic peak in actual use, the worst 
stresses cycle from negative through to positive and all with an 
improved margin against the imperceptibly small scale yielding 
that initiates fatigue cracks.

(NB - For a more detailed explanation, this is given in the ISO 
17440: 2014 standard for crane hooks).

Should you arrange a proof test?
Proof testing is a very old process. For many, it seems an obvious 
thing to do but the more vexing question of whether the gear in 
front of you needs to be proof loaded is more difficult to answer.

A better question is perhaps ‘How well do you know your 
equipment?’.

In most cases nowadays there will be a register identifying 
all of the lifting equipment you have. It is important to look at 
this list and ask yourself what you know about each thing that 
is listed. Do you know where it came from? Does it have any 
documentation at all? How old is it? What has really been done 
to ensure that it is safe to use?

If you are like most people, the first thing you will look for is a 
test certificate number. If you are not absolutely certain that 
something is not ‘normally’ proof tested and you can’t show 
that it has – and particularly if it easily could be tested, or the 
Australian Standard specifies that it must be tested, then the 
answer invariably is… to schedule a test.

Proof Loading Checklist
• Is it a requirement of the relevant Australian standard that 

every item be tested?
• Is it reasonably practicable to insist upon a proof test for 

every item?
• Has the proof test been properly applied?
• Is the proof test certificate issued by a recognised authority, 

such as a NATA accredited test house?
• Was the item tested at manufacture?
• Is the test certificate recent enough to be relied upon if 

challenged?
 

A. Noble & Son Ltd have been manufacturing rigging screws 
in Australia to AS2319 for over 40 years. It is a requirement 
of AS2319-2001 that each and every rigging screw be proof 

tested, just like these ones we have made.

Nobles offer an extensive network of proof testing facilities 
from our biggest 1,000 tonne bed, our smallest pad-eye tester, 
to our fleet of testbed equipped vans and trailers, and portable 
loadcells. Nobles are NATA accredited for proof load testing and 
inspection of lifting gear as well as calibration of proof testing 
equipment. We are also capable designers and manufacturers of 
test machines and associated tooling.

For more information on proof testing or ensuring your 
equipment is compliant with Australian Standards, please give 
our team of lifting and rigging experts a call on 1300 711 559 
or send them an email at sales@nobles.com.au.

SAFETY, STANDARDS & COMPLIANCE
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Disclaimer: The content within the articles in this newsletter are provided as a guide only.  Whilst reasonable care has been taken in the preparation of the articles, to the maximum extent permitted by law A Noble & Son Ltd 
(“Nobles”) does not guarantee, and assumes no liability or responsibility for, the accuracy, reliability, completeness or currency of the information in these articles, or its usefulness in achieving any purpose.  Readers of the articles 
are responsible for assessing the accuracy of the content of the articles and performing their own engineering calculations before conducting any lifting & rigging activity or using any product described in the articles and are 
advised to always consult the current relevant Australian Standard.  To the maximum extent permitted by law, Nobles does not accept any liability for any loss, damage, injury or expense incurred or arising by reason of any 
person’s use of, or reliance on, the information provided in this newsletter.

Chain hoists are a common piece of lifting equipment due to 
their ability to reduce the pulling effort and amount of strain an 
operator will encounter when lifting a load. They are extremely 
versatile, come in a variety of types and capacities, and can 
be used in almost every industry, even subsea environments. 
Whilst chain hoists are known for their durability, reliability and 
versatility, they still require proper care, use and maintenance to 
ensure they don’t encounter damage.

As with all lifting equipment there are best practice guidelines 
to ensure proper techniques are used during a lift and the same 
applies to chain hoists. To help keep your chain hoist in working 
condition and ensure you use it correctly, below we have detailed 
some common ways chain hoists get misused.

1. Applying too much force
It is essential that you use a loose grip when operating a chain 
hoist to avoid having issues. When you apply too much force on 
the chain (i.e. pulling the chain too hard) can cause three things. 
It can cause the chain to detach from the hoist completely; the 
chain can detach from the sprocket; or the chain links can stretch 
from the force being used. Only apply the necessary amount of 
force when pulling a chain hoist.

2. Overloading the Hoist
This is an obvious one! Overloading a hoist by lifting a load that 
is too heavy can not only result in damage to the hoist, but it 
can damage the load, stretch the hooks/attachments and cause 
employee downtime if equipment is marked unusable. Always 
make sure you are aware of the hoist’s capacity or load limit. Or 
even better use a chain hoist equiped with an overload protection 
device (which Nobles are moving to supply as standard) to 
ensure that the hoist cannot be overloaded.

3. Not taking your time
The best way to operate a chain hoist is slowly. This is because 
it will allow you to make corrections to prevent or fix the hoist 
from jamming and damaging the chain housing.

4. Keep the chain straight
When operating a chain hoist it is important that you do not twist 
the chain as this will cause the chain to twist and potential jam 

inside the gears of the hoist. Any type of jams have the potential 
to damage the internal unit resulting in repair bills or outlays to 
buy new equipment to replace hoists marked unusable.

5. Keep the hoist secure
It is not good practice to have the hoist spin or twist when you 
are lifting a load, it can result in the chain falling off the sprocket 
or the lifted load to swing which can cause damage to the load 
or objects nearby. This is where operating a hoist slowly is always 
the best idea.

In conclusion
Nobles have partnered with leading global chain hoist suppliers 
to bring you not only the latest, but also the highest quality hoists 
available in the market. We have high-performance overload 
protected, corrosion protection and ATEX manual hoists from 
William Hackett, air and hydraulic hoists from Ingersoll Rand as 
well as electric chain hoists from KITO and Nobles own economy 
range of RIG-MATE manual chain hoists. To see the entire range 
of hoisting and winching products Nobles carry, head to our 
product catalogue via the links provided.

To speak to one our lifting and rigging specialists about your 
hoisting and winching needs, please call 1300 711 559 or send 
us an email at sales@nobles.com.au.

Common misuses of chain hoists
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