
HEAVY-DUTY EQUIPMENT LUBRICATION

Discover how automatic lubrication leads to 

Extended Equipment Lifetime

There are several reasons bearings fail, 
but inadequate lubrication signi ficantly 
increases the risk of failure. In fact, stud-
ies show that more than 50% of bearing 
failures are the result of improper 
lubrication. It is crucial to avoid these 
failures, because the costs can add up to 
much more than the cost of replacing the 
bearing.  

Take into account the following effects  
of a bearing failure:

• Costs of new bearings and related 
materials

• Loss of production due to downtime

• Labor costs for the repair of the bearings

• Increased safety risks when repairing  
the bearings

• Missed customer deliveries

Why bearings fail

The importance of
adequate lubrication

Selecting the appropriate lubrication solution can help reduce 
premature bearing failures. Manual lubrication systems can’t 
guarantee the right amount of lubricant at the right time and in the 
right place.

This leads to serious risks for equipment where optimal lubrica-
tion is necessary to ensure efficient processes and a minimum of 
downtime and maintenance costs.

   Increased component wear

  Premature equipment failure

  Higher energy usage

  Increased operating costs 

  Increased maintenance costs

Inadequate 
lubri cation leads to:
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Contamination is caused by environ
mental conditions. Grease is not 
only the lubricant, it is also the barrier 
to contamination. Open lube points 
that lack fresh grease allow dirt to 
easily enter the system. Additionally, 
bad storage conditions — lids that 
are not properly closed — can allow 
contaminants such as dust and rain to 
enter the grease.

Contamination 

A closer look at two major causes 
of bushing wear

CAUSES OF WEAR

If zerks are not cleaned before manually lubricating with a grease gun, the 
dirt will be pushed into the lube point, creating wear that will significantly 
reduce the lifetime of the bearing or bushing. This will further result in 
equipment downtime and high repair and maintenance costs.

Dirty grease zerks 

Most pin bushings today have 
‘grease grooves’ on the inner 
diameter. While providing a film 
thickness for the pin to rotate on, 
they help purge contamination 
from the bushing by forcing out 
unwanted materials. 

Beware
If proper greasing intervals are  
not maintained, these grooves  
can also collect contamination. 
Wear can occur if the bushings  
are not cleaned frequently.

Spot the  
differences

Worn bushingGood bushing

Texture  
and grooves 
still visible

Texture  
and grooves 
disappeared



Good bushing

The purpose of the bushing is to reduce 
damage to structural steel components 
— a bronze bushing is much cheaper to 
replace than an excavator boom arm, for 
example. The effect of contamination on pin 
bushings is directly related to lubrication. 
Without proper lubrication, the pin runs harder 
and hotter, compromising the lifespan of the 
bushing and equipment. 

Affecting frame

These material deposits lead to additional 
contamination between the pin and bushing,  
making the problem even worse. If this 
process continues, the space between the pin 
and bushing will increase, leading to addi-
tional contamination and wear. When all the 
bronze bushing material is worn away, the pin 
will start digging into the steel structure 
of the equipment. 

Worn bushing

When excessive contamination builds up  
between a pin and bushing surface, the 
rotation of the pin and the pressure load 
force contamination into the bronze bushing. 
As contamination continues to build up, it 
restricts the pin’s movement by increasing 
friction. The pin will eventually gouge the 
bronze and start removing material from 
the bushing to allow it to rotate.

Without proper 
lubrication, equipment 
runs harder and hotter, 
compromising its 
lifespan. 

If the bushings need to be 
replaced, production machinery  
is generally put out of service. 

  If only the bushing is damaged, 
only the pin and bushing set 
needs to be replaced.

  However, if the pin has 
damaged the structural steel 
of the equipment, a line bore 
will probably be required, 
increasing the cost of repairs 
exponentially.

Out of serviceToday’s construction and mining equipment uses the most sophisticated 
form of bronze pin bushings, and their ability to reduce wear is impressive. 
Nevertheless, there is a problem with the nature of the material itself. Bronze 
is extremely reliable and very durable when used as a ‘wear’ material, but  
it is not contaminationproof. Let’s look at how wear comes about.

Understanding pin & bushing wear
WEAR EVOLUTION



www.graco.com

HEAVY-DUTY EQUIPMENT LUBRICATION

When it comes to maximizing profit-
ability of capital equipment, uptime 
and efficiency are the keys to success. 
However, manual lubrication remains 
ubiquitous in a wide range of markets, 
including off-road, mining, and con-
struction equipment. Manual lubrication 
requires a technician with a grease 
gun to pump grease or oil directly into 
the gears, bearings, and pivots of the 
machine. Not only do you have to pay 
the technician, but lubricating all those 
parts is a very time-consuming 
process. In addition, equipment must 
be out of action during the lubrication 
process to protect the technician. 

Unfortunately, even technicians occa-
sionally forget. With multiple machines, 

possibly in multiple locations, it’s 
difficult to accurately monitor lu-
brication on them all. Technicians will 
often lubricate when there’s a problem 
— obviously, that’s too late. Moreover, 
there is no surefire way of determining 
the proper amount of lubricant. Too 
little lubricant results in friction and 
heat, creating drag on the bearing and 
damaging the bearing’s seals. That 
means technicians often pump grease 
until it visibly oozes out of the bearing. 
Too much grease can be costly, too. 
Excess grease can cost a company 
thousands of dollars a year for every 
piece of equipment. 

In short, productivity takes a  
significant hit, as does the budget.

Discover how automatic lubrication leads to 

Less downtime & higher productivity

  No regular lubrication intervals

  Over- and under-lubrication

  Grease waste

  Machine downtime

  Time-consuming

  Risk of human error

The issues with manual lubrication at a glance

Find out how automatic lubrication overcomes these problems 

The shortcomings of manual lubrication

For safety purposes, 
manual lubrication 
occurs when the 
machine is not in 
use. As a result, your 
entire production or 
construction schedule 
grinds to a halt.

Industries such as construction, mining, and off-road mobile applications require frequent greasing operations to 
keep their machines in operation. Many companies still use manual grease guns to lubricate their heavy equipment. 
Manual lubrication is not only ineffecient, it also compromises operator safety and environmental risk.

Modern operations call for modern lubrication methods

Modern lubricants are specifically engineered in 
laboratories to provide exceptional linkage protection 
and high machine performance in some of the worst 
operating conditions imaginable. While the jump in 
lubricant technology has been great for fleet uptime 

and utilization metrics, it also means it is necessary 
to switch from old (manual) lubrication 
practices. Technological innovation provides fleets 
and operators with more options to optimally lubricate 
their fleet and increase safety and uptime. 

Irritation, itching, or skin 
rashes from prolonged 
exposure to lubricants

Slipping or falling due to 
lubricant spilled on floors 
or ladders

Unsafe situations (climbing, 
crawling etc) due to hard-
to-reach grease points

Getting yourself or your 
tools caught between 
rotating or moving parts

Injection wounds due to high pressure 
of grease guns (up to 15,000psi)

! Unsafe situations

! Irritation

! Moving parts

! Slipping

! Wounds

Time to increase safety

Discover how automatic lubrication leads to 

Better & safer working conditions
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Investment  
Depending on the type of grease gun you buy, the price rises to several hundred 
dollars. Whether you buy a manual, air-powered, or battery-powered grease 
gun, the initial investment is a lot lower than for automatic lubrication.

Maintenance    

The frequency of manual greasing not only requires more time and labor  
but also means higher costs. Manual lubrication leads to more wear and  
therefore higher maintenance and labor costs for repairs.

Lubricant    

With manual lubrication, it is difficult to estimate the correct dose of lubricant 
each grease point needs. A lot of lubricant is wasted, especially since lubrication 
is often used as a purging operation. That only increases the costs.

Downtime    

For safety purposes, manual lubrication only occurs when the machine is out 
of action. This is disastrous to your productivity, because every hour a machine 
doesn’t work costs an extra $ 50.

Investment  

An automatic lubrication system costs much more than grease guns. However, 
the investment doesn’t have to be prohibitive. The cost of an automatic lubrication 
system for a typical heavy-duty machine varies between $ 3,000 and $ 4,500.

Maintenance  

With automatic lubrication, the labor costs are much lower: The system takes  
care of the lubrication. Operators only need to refill the reservoir. This also means 
there is much less wear to deal with and therefore lower maintenance costs.

Lubricant    

An automatic lubrication system provides an accurate dose of lubricant, at 
regular intervals. No lubricant is wasted. Due to the constant lubrication, there’s 
also no need for extra purging. You save considerably on lubrication costs.

Downtime 

Perhaps the biggest difference from manual lubrication: Your equipment 
continues to work during lubrication. It doesn’t have to come out of service. 
There is no downtime, at any time.

Manual & automatic lubrication costs compared
Construction equipment such as excavators, wheel loaders, articulated dump trucks, and similar machines are capital-intensive 
products. They need to work as much as possible in order to pay back the investment, and lubrication is a crucial factor in this.  
As you know, you have the choice between manual and automatic lubrication. Let’s compare the main costs associated with each.

Manual 
lubrication

Automatic 
lubrication
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Discover how automatic lubrication leads to 

Reduced costs & higher ROI
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Proper lubrication will prevent the need for replacement or repair 
of pin bushings, except in case of bushing deformation due to 
impact loading. Manual lubrication typically produces inconsistent 
lubrication. This allows contaminants to enter the bearing, 
producing premature wear and impacting bearing life significantly.  

An automatic lubrication system consistently dispenses 
accurate doses of lubricant. 

It enables the permanent purging of contamination from 
the pin and bushing while the system is working. 

By greasing during equipment operation, the entire pin 
is coated, and equal purging of the pin’s circumference is 
obtained.

This increases equipment life and extends machine performance, 
reducing the maintenance and repair frequency and resulting in 
minimal downtime.
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Less downtime & higher productivity

Better & safer working conditions

Reduced costs & higher ROI
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Automatic lubrication leads  
to extended equipment lifetime

CONCLUSION

Discover our 
other journals on 
automatic lubrication

Graco manufactures automatic lubrication systems specifically designed for yellow iron construction and 
mining equipment. Our systems provide certainty for today’s modern equipment manufacturers, managers, 
and operators seeking continuous uptime and optimal productivity from the machines they rely on daily.

For more information on automatic 
lubrication for heavy equipment, go to

www.graco.com/heavyequipment

Find your local Graco 
distributor at

www.graco.com/distributor

Select the right automatic lubrication solution 
for your heavy equipment at

www.graco.com/yikselector
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