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Topics/Sections Covered

• Definition of Preventative Maintenance (PM)

• Benefits of PM

• Reasons for Preventative Maintenance (PM)

• Types of PM

• How to Document PM

• OSHA Requirements/Safety Considerations 

• Lubrication

• Drive Belts



Definition of PM

The planned:

• Inspection,

• Monitoring, cleaning

• Adjusting and/or

• Servicing

Performed to maintain and restore the equipment 

before failure occurs and maintain optimum 

performance



REASONS FOR PREVENTATIVE MAINTENANCE

.



Benefits of PM

• Planning down time

• Avoiding breakdown during busy times

• Maintaining compliance

• Optimize performance of machinery

• Controlling product and process safety

• Controlling cost

• Avoiding disasters



Real time video of an explosion



Bearing Failure: #1 Most Common Ignition Source
(My experience)

Pillow Block Bearing failed causing this explosion



Types of Maintenance

1. Breakdown Maintenance/Run-to-Failure/Fire-Fighting

2. Preventive Maintenance/Planned/Time-

Based/Calendar-Based

3. Predictive Maintenance/Condition-Based/Condition 

Assessment

4. Proactive Maintenance/Precision/Reliability-Based



Run to Failure or Reactive Maintenance

▪ Run it until it breaks, then fix or replace it  =  Very high

maintenance costs 

▪ Safety & production problems



IR Applications

• Electric motor bearing heating

• The bearing temperature should be 

monitored until the situation can be 

investigated further



IR Applications

• Variable speed DC drive unit

• The 2nd connection from the 

left is deficient and requires 

repair



IR Applications

• The left pillow block bearing is operating at a higher temperature than the 

right one

• Lubrication and alignment should be checked. Also check to ensure 

proper bearings are installed.





OSHA REGULATIONS/SAFETY CONCERNS

.



Preventative Maintenance 1910.272(m)

• Regularly scheduled inspections of at least the mechanical 
and safety control equipment associated with dryers, grain 
stream processing equipment, dust collection equipment
including filter collectors, and bucket elevators

• Lubrication and other appropriate maintenance in 
accordance with manufacturers' recommendations, or as 
determined necessary by prior operating records



Preventative Maintenance 1910.272(m)

Promptly correct dust collection systems 
which are malfunctioning, or which are 
operating below designed efficiency.

Promptly correct, or remove from service, 
overheated bearings and slipping or 
misaligned belts associated with inside 
bucket elevators.
FIX THIS ON ALL EQUIPMENT!!
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Preventative Maintenance 1910.272(m)

Certification record for each inspection:
• Containing the date of the 

inspection
• The name of the person who 

performed the inspection 
• Serial number, or other identifier, 

of the equipment
• Date-Name-Identifer



Preventative Maintenance 1910.272(m)

Osha Wants:
• Equipment list
• List of work to be done
• Frequency of Inspection / Maintenance

Calendar reminder or similar







Add Amanda jpg



Add Amanda jpg



Preventative Maintenance 1910.272(m)

Locks and Tags

• Need a lock out tag-out program

–prevents the inadvertent 

application of energy or motion 

to equipment

–Removal procedures 



Common OSHA Citations

• Failure to keep certification record

• Lubrication and Maintenance not to 

manufacturers spec.

• Lack of regular inspections

• Lack of LOTO Procedures

• Recently, the highest average OSHA fine per 

citation (lack of PM program) is $58,000



Employee lost ends of 3 

fingers because the v-belt 

guard was off and not LOTO

Location of accident



Workers have lost fingers changing v-belts.  
Most common cause is unexpected startup.  
LOTO eliminates that hazard.



Experienced employee lost two fingers trying to 
put a cover back on a running drag conv. The lid 
got caught on a paddle and flung his hand back 
violently into other equipment.



Common OSHA Citations
Lock Out/Tag Out/Try Out

Controls energy sources

• De-energize, isolate ALL power sources

Prevents unexpected start-up 

When to LOTO

• Before maintenance  
or service 

• If Guards are removed

VERIFY DEENERGISED!!



Five Reasons You Need PM

Equipment covers must be removed for 
maintenance and adjustments.  When 
employees could be in contact with 
moving equipment it must be LOTO.  Or 
alternative guarding should be used.



Five Reasons You Need PM
For inspection safety a temporary 
expanded metal guard is bolted in 
place.  So employee can observe 
the  leg while it is operating.

Guarded inspection door

Guarded inspection door



Other LOTO 

• Prior to splitting a belt or 

working on a belt that could 

spin due to gravity:

– Clamp or otherwise secure 

the belt from spinning

– LOTO is not just for electrical 

equipment



Access to Equipment



Access to Equipment 
Access to Equipment



Hot Work?



Hot Work: # 3 Most Common Ignition Source



Hot Work  1910.272 (j)

• HOT WORK is any work that creates open 
flames, sparks, or high temperatures  (real life 
– OSHA is more limited)

• Welding, cutting, brazing, soldering, and 
grinding

• Hot Work can IGNITE GRAIN DUST

• Use a Hot Work Permit system to control 
hazards



Hot Work  1910.272 (j)

Exceptions
• No permit needed if the person 

who would fill out the permit is 
present

• In the welding shop
• Outside the grain handling facility 

in authorized area



Permit Procedures
1910.272 (j)

• Inspect the site

• Evaluate the job

• Approve only sound methods

• Ensure precautions are in   
place before issuing the 
permit.

• Fill out the permit after full            
consideration.

• Sign and date to authorize the
hot work.

• Retain the permits on file.



LUBRICATION

.



Causes of Bearing Failures

Lubrication

80%

Installation

10%

Wrong

Bearing 

9%

Mfg Defects

1% Wrong Lubricant

20%

Liquid Contamination

5%

Insufficient Lubricant

15%

Solid Contamination

20%

Aged Lubricant

20%

55% of all premature bearing failures are lubricant related and an additional 25% are contamination related and could be 
minimized under good maintenance guidelines



Sample Company Leg Grease Procedure

• Lockout motor 

• Remove the drain plug

• Inspect grease drain and remove any blockage with a 
mechanical probe.

• Add 20 pumps of new NLGI No. 2 grease at the 
grease inlet using a hand operated grease gun.

• Run the motor for 15-30 minutes with the drain plug 
removed to allow purging of any excess grease.

• Shut off motor and lockout.

• Replace the drain plug.

• Return motor to service.

• Follow manufacturer’s instructions for your 
installation.



Sample Company  Grease Procedure

• For equipment running 8 hours per day and rotating less 
than 500 rpm, Dodge recommendation is every 12 weeks or 
quarterly

• For bearings on fans shafts that run over 1000 rpm, the 
recommendation is to grease monthly.

• Rule of thumb is one pump for each inch of shaft 
diameter.  4-inch shaft would get 4 pumps

• Type of Grease - #2 Lithium base grease or equivalent.  DO 
NOT MIX DIFFERENT TYPES OF GREASE.

• Pump grease in slowly while equipment is running.  Not 
more than one pump every 10 seconds.  This will help 
prevent blowing out the seals

• If seals are blown out, additional greasing will be required.

• Clean up excess Grease



Grease Gun Performance

• Worker needs to know the output per stroke of the grease gun in order to know 

how much grease is added each time.

• A company surveyed 33 grease guns they varied .56-3.1 grams per pump.

• Age of a grease gun can effect the output too.

Vs

.Hand Grip
.86 grams per pump

Lever Grip
1.28grams per pump



Case Study Leg Explosion

• Cause of the explosion was 

under greased bearing

• Company use the #pumps 

per shaft size rule.  

• Another factor, they had 

changed brands of grease.

• One of the greases broke 

down the other.  

• Experts said if they would 

have put more grease in it 

would have pushed the old 

grease out not allowing 

them to mix.  



Case Study Leg Explosion

Hot, melted UHMW shaft seal 







Why Polyurea Grease Used in Motors?

• This type of grease prolongs the life of electric motors

• Highly resistant to oxidation or rust and corrosion

• Resist water spray off

• Has very low oil separation qualities

• It will not bleed into motor windings



How to prevent mixing greases in motors?

• Use a different style of 

grease fitting for different 

greases

• Have one grease gun for 

electric motors with 

polyurea grease



So how much grease should I put in bearings?



Over greased bearings



Over greasing Bearings Causes

• To much grease causes a churning 

effect, pushing it out of the way

• Creates energy loss & hotter 

running bearing

• Causes chemical degradation and 

oil bleed

• Can cause crusty residue that won't 

allow grease into the bearing.

• Premature failure

• Fuel/fire hazard



Bearings need to be cleaned of debris and excess grease



Greasing Summary

• Grease while the bearing is 
rotating if it is safe to do so.

• Clean tip of zerk and grease gun.

• Pump proper grease into zerk until 
fresh clean grease is seen purging 
under and past the seal lip.

• Clean up excess grease that is 
around the bearing.

• May need to come back and clean 
up grease again as it continues to 
purge.



Make sure employees know how grease gun works?

Grease goes in not on the bearing



Gear Box

• Change Oil Annually, Or

• Send oil samples in 

annually and follow 

recommendations from 

tribology report.

• Follow manufacturer 

recommendation if 

different from above. Installing drain valves makes sampling 
and draining much easier



Drive Belts

V Belts

Check Tension on belts
• Noise can be caused by loose 

tension or worn belts/sheaves

• Watch for excessive tension on 
belts

– Too much and you will break off the 
input shafts or motor shaft and wear 
out bearings early

• Watch for overhung loads
– For every inch out on the shaft it 

doubles the load on it



V-belt Tensioning Tool



V-Belt Tensioning

Example:

V-Belt w/60” span using a 

5VX Belt w/7.5” Small 

Sheave,

@ 1750 and a 1.05 Ratio

Length/64”= 60/64 = 0.9”

@10 lbs. Force

*If these are new belts add 

30%

Therefore:

0.9” @ 13 lbs force



Belt Alignment

Aligning Sheaves  



Hazard Monitoring must be installed 
correctly and operate correctly to be 
effective

Note: Inside legs are required to have 
Hazard monitoring



Conclusion  

• A good maintenance program will save you money$$

– Less down time and less expensive repairs.

– Oil and Grease is less expensive than gearboxes and 
bearings

• Follow the PM program

• Record your findings

• Document

• Your equipment will be running at peak capacity when 
you need it most.



Protect our most 
valuable resource

Our Workers!

For more information visit 
grainsafety.org or

StandUp4grainsafety.org


