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Renk-Maag's Standard Calculation Method for the Sizing of Thrust Bearings for High 
Speed Gears 

 
 
 
Base Definitions: 
 

External thrust loads: 
The external thrust loads are calculated in accordance with the catalog value 
from KOP-FLEX multiplied by 1.5 to cover the possible range of alternative 
coupling designers and manufacturers reasons because not all diaphragm 
couplings (other manufacturer) have the same axial force (see figure 1). 

 
Internal thrust loads: 

Internal thrust loads are generated by the internal gear mesh.  The actual 
values are published on the API data sheets for a given application. 

 

Calculation example: 

 The following data is given on the gear data sheet: 

Given External Thrust Load: 
a) The gear layout program has selected the following KOP-FLEX couplings and the 

relevant MAX external axial coupling thrust is calculated: 
• pinion shaft RM 453: 1'300 lb * 1.5 * (4.448 conversion) = 8'675 N 
• gear shaft    RM 554: 3'000 lb * 1.5 * (4.448 conversion)= 20'018 N 

  
Given internal load value: 

b) From the gear layout program is: 25'707 N 

Pinion shaft tilting-pad thrust bearing:  
c) 8 pads with an area of 13'100 mm2  

Wheel shaft tilting-pad thrust bearing: 
d) 8 pads with an area of 18'600 mm2 
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 So thrust bearing loads are calculated as follows: 

Pinion shaft: 8 pads with an area of 13'100 mm2 

The actual loading is therefore: (25'707 N + 8'675 N) / 13'100 mm2 = 
2.63 N/mm2 

 

- The allowable spec. load indicated in the GLACIER catalog is 3.6 
N/mm2. 

 

  Gear shaft: 8 pads with an area of 18'600 mm2 
The actual loading is therefore: (25'707 N + 20'018 N) / 18'600 mm2 = 
2.46 N/mm2 
 

- The allowable spec. load indicated in the GLACIER catalog is 3.7 
N/mm2. 

In this example the actual loading of both thrust bearings are well below the allowable 
values even with an increased coupling thrust calculation. 

 

Note:  The maximum load figures published by Glacier below complies with API 613 
par. (2.7.3.3) i.e. it corresponds to no more than 50% of the bearing's "ultimate" load 
capability. See letter below from Glacier. 

 
 
Figure 1: The external thrust loads can be extracted from the Kop-Flex Coupling Selection Guide on the 
following page: 
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Glacier axial bearings with tilting pads and API Specifications 

It is required in API and similar regulatory specifications, that the nominal load of the axial bearings 
should be lower than 50% of the maximum load capacity. Paragraph 2.7.3.3 in API 613-4 "special 
purpose gear units for refinery services" with the selection of axial bearings, "Thrust bearings shall 
be selected at no more than 50 percent of the bearing’s ultimate load capability (based on test 
data) for the specific application taking into account speed, lubricant, and lubricant temperature." 

The axial bearings with tilting pads listed in Glacier handbook Nr. 5 (paragraph 1,2, and 3) meet 
this requirement. When the use of the bearings is according to the load values listed in the 
handbook, and may be modified if required by consulting the table in construction help No. 1. 

These values for maximum load capacity are below 50% of the defined critical load capacity. 

Glacier will be pleased to improve the calculated values, especially where running conditions of oil 
inlet temperature and temperature increase is very different from the values in the construction 
help No. 1. 

This statement is based on the following definition: 

The critical load is the maximum load the bearing can sustain without any damage, whereas any 
higher load will cause bearing damage. 

NOTE: The load tables in Appendix E of the API 613 are only valid for a specific bearing 
manufacturer and are not compatible with bearing’s of other manufacturers such as Glacier. 

*This has been edited, clarified and translated to the latest API 613-4 Standard into English from 
German 
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