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Disclaimer Statement 
This MPTA publication is presented for the purpose of providing reference 
information only. You should not rely solely on the information contained herein.  
Mechanical Power Transmission Association (MPTA) recommends that you consult 
with appropriate engineers and / or other professionals for specific needs. Again, this 
publication is for reference information only and in no event will MPTA be liable for 
direct, indirect, incidental, or consequential damages arising from the use of this 
information. 
 
Abstract  
This Informational Bulletin presents recommendations for identifying common 
causes of grid coupling wear and failures. 
 
Copyright Position Statement 
This MPTA publication is not copyrighted to encourage its use throughout 
industry. It is requested that the MPTA be given recognition when any of this 
material is copied for any use.  
 
Foreword  
This Foreword is provided for informational purposes only and is not to be construed 
to be part of any technical specification. Suggestions for the improvement to or 
comments about this publication are welcome. They should be emailed to 
Mechanical Power Transmission Association at www.mpta.org.  
 
Scope  
This standard establishes content guidelines and formats to be used by the MPTA 
membership in the preparation and publication of the three recognized types of 
publications: MPTA Standards, MPTA Informational Bulletins and MPTA Guidelines.   
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1. Introduction 

The purpose of this Informational Bulletin is to summarize some of the common 
causes of gear coupling failures and to offer solutions to avoid future failures and 
increase gear coupling life and improve performance. 
 

2. Gear Coupling Purpose and Construction 
A gear coupling is a flexible coupling that has three major functions  
1. Connects two pieces of rotating equipment 
2. Accommodates connecting shaft misalignment 
3. Transmits torque from driver shaft to driven shaft 

 
Some of the unique characteristics of a gear coupling compared to other flexible 
couplings is their ability to transmit the largest amount of torque, the largest amount 
of torque in the smallest package (weight, inertia and size) and to accept relatively 
large amounts of axial misalignment. 
 
Common gear coupling major components are two shaft hubs having external teeth, 
two flanged sleeves having internal teeth and hardware joining the flanged sleeves.  
As there is metal to metal contact between the meshing teeth, these couplings 
require lubrication and therefore sealing between the hubs and the flanged sleeves 
and at the center split line where the flanged sleeves are bolted together.  
 
 

 
 
The hub teeth have a crowned tooth profile and the sleeve teeth have a straight cut 
tooth profile. The crowning of the hub teeth create a 3 plane curved contact surface 
with a single point of contact with each meshing hub and sleeve tooth. Under 
rotation, the coupling accepts shaft misalignment thru the rocking and sliding of 

Shaft hubs 

Flanged Sleeves  

Hardware 

Sealing Gasket 

Seals  
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these tooth contact points.  As there is only one point of contact on each tooth 
surfaces, there are high stresses where adequate and proper lubrication are critical 
for successful operation of a gear coupling.  As revealed in this document, the most 
common causes of gear coupling failures are related to lubrication failure at these 
contact points. 
 

3. Normal Gear Coupling Wear 
Properly applied, gear couplings can provide excellent life, but the single point of 
contact between each mating hub and sleeve tooth does impart high contact 
stresses that even under the best conditions, will show signs of wear over time.  
Some of the visual cues of normal gear coupling wear are listed below and can be 
seen in Fig. 1. 
 

• No pitting on tooth surfaces. 
• Tooth surfaces appear smooth with a uniform burnished wear pattern. 
• Wear pattern should be symmetric and centered on tooth faces. 
• Both ends of tooth faces should be unworn and undeformed. 
• Lubricant should be clean, viscous but with fluidity and without discoloration, 

separation or heavy abrasive content. 
  

                                
Fig. 1 
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4. Lubrication Related Failures 
The greatest challenge to successful operation of gear couplings is maintaining an 
adequate film of lubricant between the hub and sleeve teeth. Early stages of 
lubrication deficiency develop a scuffed appearance in the contact area between the 
internal hub teeth (Fig. 2) and the external flange teeth (Fig. 3).  As deterioration 
continues, both contacting surfaces begin to break off small metal particles; lastly, 
fretting corrosion as evidenced by the appearance of a red powder, may also be 
present.  
 
 

HUB TOOTH WEAR 

 
Fig. 2 
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SLEEVE TOOTH WEAR 

 
Fig. 3 

 
Continued operation of a gear coupling with a lubrication deficiency often produces a 
badly worn surface (Fig. 4), in this example, approximately 70% of the tooth 
thickness is worn away.  
 
 

EXTENSIVE HUB TOOTH WEAR 

 
Fig. 4 
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Ultimately, unless the wear can be stopped, the tooth will fold over (Fig. 5), the gear 
mesh will disengage and discontinue torque transmission.  
 

 
HUB TOOTH FOLD OVER 

 
Fig. 5 

 
 

The sleeve or internal teeth may suffer similar wear damage (Fig. 6 & 7), although 
generally the hub or external teeth will bend or roll over before the sleeve teeth.  
Proper coupling operation requires both sufficient and correct lubrication of these 
meshing surfaces. 
 

SLEEVE TOOTH WEAR 

             
Fig. 6         Fig. 7 
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Lubrication deficiency in gear couplings is usually the result of an insufficient 
lubricant, missing lube plug, or a damaged seal or gasket.  If oil is used as the 
lubricant, leakage may occur through the shaft keyway if keyways are not 
adequately sealed.  Other reasons for lubricant deficiencies in gear couplings may 
involve the lubricant itself. The lubricant, either grease or oil, may have improper 
viscosity for the operating speed or temperature. In the case of grease lubricants, 
the oil may separate from the lithium/soap base because of centrifuging. In all these 
cases, the lubricant either becomes too thin to support the tooth mesh load or is too 
thick to flow into the tooth mesh contact area. For these reasons, using the proper 
viscosity grease for the coupling speed and temperature recommended by the 
coupling manufacturer must be adhered to.  

 
 
5. Torque Overload  

In extreme gear coupling torque overload conditions, it is possible to have material 
deformation of the hub and/or sleeve teeth at the points where the crowned hub 
teeth contact the flat sleeve teeth (Fig. 8).  These situations are rare as the flanged 
sleeve bolted joint usually will fail first under these extreme loading conditions. 
 

 
Fig. 8 

 
6. Misalignment Failures 

Parallel and Angular Misalignment Related Failures 
Operating a gear coupling under excessive misalignment will increase wear on the 
teeth. The gear coupling is designed to accept levels of misalignment that are at a 
minimum within the physical limits to avoid metal to metal contact of the hub and 
sleeve in the seal area. If wear is noted in the hub seal area (Fig. 9), it is clear 
evidence that the coupling was operated with excessive misalignment beyond the 
couplings’ physical misalignment limits. The tooth wear is attributed to a combination 
of tooth sliding movement and lack of lubricant from the leakage of lubricant often 
associated with high levels of misalignment. 
 

SEAL AREA WEAR 
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Fig. 9 

 
If a gear coupling operates with a shortened shaft gap (reduced distance between 
the two gear mesh flex planes), the angular misalignment will increase and the 
allowable parallel misalignment will decrease (Fig. 10).  

 
For example, reducing the distance between the two gear mesh flex planes by one 
half (L2 vs. L1) will reduce the parallel misalignment capacity by about half and will 
nearly double the angular misalignment (Θ2 vs Θ1). With this increased angular 
misalignment, there will be increased sliding and wear between the mating teeth. 
See manufacturers’ installation instructions for specific alignment, lubrication and 
speed limits of coupling in question. 
 

Distance between flex planes and misalignment capacity 
 
 
 
 
 
   

Seal Area Wear 
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Fig. 10  

 Y = Parallel Shaft Offset 
L1= 2xL2 
Θ2 = 2 x θ1 
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Axial Misalignment related Failures 
In the event the coupling is operated with excessive axial misalignment (shaft gap 
limit exceeded) the hub teeth may come in contact with the sleeve seal cage and 
can result in failure of the sleeve seal end ring (Fig. 11).  This type of failure may 
also result from radial flexing under excessive misalignment conditions.  Frequently, 
indentations from the hub teeth can also be seen on the failed end ring. 

 
 

 SLEEVE SEAL END RING FAILURE 

 
Fig. 11 

 
 
 
 
 

 
 

  

http://www.mpta.org/


MPTA C13c-2022 Common Causes for Gear Coupling Failures 

Mechanical Power Transmission Association 
1250 Tamiami Trail N., Suite 211, Naples, FL 34102 

www.mpta.org 
 

Page 14 of 17 

7. Hub Fractures 
It is possible to have gear coupling hubs fail over the keyway from a combination of 
hoop stress produced by the interference fit and a high tensile stress as a result of 
excessive torque loads transmitted through the key. Gear coupling hubs are 
generally made from a medium carbon steel having a minimum tensile strength of 
about 70,000 psi. 
 
An example of a hub failure from a single overload application is shown in Figure 12.   
The break in the hub occurred at one corner of the keyway and extended the full 
length of the hub. Another view of the same hub, Figure 13, shows a deformation of 
the keyway from the key. It can be noted that the hub break occurred at the keyway 
corner away from where the load was applied. 
 
 

Keyway Corner Fracture 

     
     Fig. 12           Fig. 13 
 
As a result of the hub failure shown in Fig. 12 and 13 the mating sleeve had a crack 
extending nearly its full length (Fig. 14). In this example, in order to remove the 
sleeve from the hub, it was necessary to cut the sleeve in the section at the failure 
crack and 180° away from the crack. It is interesting to note that none of the teeth in 
either hub or sleeve were broken. In order to prevent hub fractures, it is necessary 
that couplings be selected using the proper service factor for the application based 
on motor capacity or where a brake is involved in the system, the coupling should be 
selected based on the brake capacity. 
          

  

http://www.mpta.org/


MPTA C13c-2022 Common Causes for Gear Coupling Failures 

Mechanical Power Transmission Association 
1250 Tamiami Trail N., Suite 211, Naples, FL 34102 

www.mpta.org 
 

Page 15 of 17 

 
Sleeve Failure 

 
             Fig. 14 

 
 

8. Flange Fastener Failures 
The gear coupling sleeve design most commonly used by industry consists of two 
flanged sleeve halves which are bolted together. Each flanged sleeve has internal 
teeth which form the spline connection for the external gear teeth of the hubs. 
Transmitted torque passes from the hub through the gear teeth to one of the flanged 
sleeve halves. Then the torque passes from one flanged sleeve to the other through 
the bolted and gasketed flange. The fasteners used to connect the sleeves are 
designed so that the body of the fastener extends into both sleeve flanges. The bolts 
are SAE grade 5 or 8, depending on coupling size. 
 
In most applications the combination of the frictional transmitting torque of the bolted 
flanges plus the allowable shear capacity of the bolt body are sufficient to transmit 
the normal starting and operating torque applied to a properly selected gear 
coupling. In certain cases, where high starting and impact loads occur in 
combination with reversing service or severe load fluctuations exist, fasteners have 
failed in reverse bending fatigue (Fig. 15). This failure shows that the bolt head 
actually “fatigued off ”of the bolt body diameter. It should be noted that the 
characteristic “beach marks”, that often form on the fracture surface of soft material, 
are not always exhibited to the naked eye in high strength material failures. For this 
reason the mode of failure, ie; bending fatigue, may not be properly identified.  
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Flange Fastener  Failure 

 
Fig.15 
 

Bending fatigue loading may also be characterized by: fretting corrosion on the bolt 
body diameter, imbedding of the bolt washer face diameter into the sleeve, 
wallowing out of the sleeve flange holes and/or offset of the bolt body diameter. This 
type of failure can be the result of insufficient fastener tightening torque, system 
torsional vibration or reversing loads which exceed the flange joint capacity.  
Assuming that the flange fasteners have been installed with the proper tightening 
torque as specified in the installation manuals, fatigue type fastener failures of a 
gear coupling are an indication of loads that repeatedly are in excess of 
approximately 2.5 times the continuous torque rating of the coupling. 
 
One must use care when correcting flange bolt failures. Before substituting higher 
hardness fasteners or a larger coupling size which would reduce the possibility of 
further coupling failures, review the loads in the entire system to be sure that other 
elements will not fail. In some cases, a simple correction of bolt failures has led to 
extensive damage to other critical connected machinery. In most cases, if the 
coupling was properly selected for the drive, flange bolt failures would be an 
indication that the system has been subjected to unexpected overloads. 
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9. Conclusion: 

The main types of failure encountered with gear couplings are worn teeth. Where 
tooth wear progresses rapidly, eventual disengagement of the gear coupling can 
occur when either external or internal teeth roll or bend over. Since gear coupling 
tooth wear is generally related to the lubricant, it is necessary to determine the 
reason for lube deficiency and make the required correction. Gear coupling hub 
failures can occur from a combination of loads produced by the interference fit and 
transmitted torque. Adherence to the proper service factor for an application will 
minimize hub failure problems.  Occasionally the gear coupling flange bolts break. If 
the correct bolt tightening torque has been used, review the system for high peak 
loads or severe load fluctuations.  Sleeve seal cage end ring failures may result from 
high misalignment, improper gap setting and/or hub axial float.  
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