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A bearing is a machine element that constrains relative 
motion between moving parts to only the desired motion 

and reduces friction between them. 

Bearings create a smooth interface between moving 
parts, minimizing the resistance to motion (friction) that 

would otherwise cause wear, heat, and inefficiency. 

Bearing Definitions:
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Energy Consumption In Flour Milling

Single Roll Stand (35HP) Entire Mill (30,000 cwts)

Source: OpenAI. (2025). ChatGPT (GPT-4) [Large language model]. Retrieved July 21, 2025.



6Average Electric Costs in US / Long Term Forecast

• Electricity is a major input cost for flour production
• Average electric costs climbed 27% in the last 10 years
• Electricity costs are projected to continue climbing
• Some sources predict an additional 25% increase by 2030 

due to growing data center investment, EV adoption, etc.  



Bearing Efficiency: Product Design



8Spherical Roller Bearings

• Most flour mills are designed utilizing spherical roller bearings for roll stands
• Spherical roller bearings are a cost-effective design with combined (radial/axial) load carrying capabilities and 

exceptional misalignment tolerance.
• However, spherical roller bearings are a high torque / high drag bearing design. 
• Spherical roller bearings generally operate ~98% efficiency (load/speed/setting dependent)



9Spherical Roller Bearing Design



10Heat = Torque = Powerloss
4% C1 loading. Assumed 4% increase in efficiency at optimal mounted RIC. 120 Mill Stands.
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Bearing Efficiency: Maintenance Best 
Practices



12Tapered Bore SRB Installation

• Most flour mills use tapered bore spherical roller 
bearings on a tapered shaft. Some use adaptors. 
Same logic. 

• A locknut drives the tapered bearing bore up the 
tapered seat creating an interference fit. 

• This process also causes deflection of the bearing 
inner race and removes preset clearance from the 
bearing cavity

• Bearing installation correlates to “load zones”, heat 
generation, and operating torque

• Overtightening – “thermal runaway”  bearing failure
• Under-tightening – inadequate holding power on shaft



1322315K Recommended Mounted Clearances

C0: Recommended Mounted Clearance Range = 0.0010” to 0.0022”
• Min. Recommended Mounted Clearance = 0.0010” 
• Max. Recommended Mounted Clearance = 0.0037”-0.0015” = 0.0022”

C3: Recommended Mounted Clearance Range = 0.0017” to 0.0032”
• Min Recommended Mounted Clearance = 0.0017”
• Max Recommended Mounted Clearance = .0047” -0.0015’ = 0.0032”

Confirm factory clearance Use manufacturer guidelines to determine reduction in clearance Install per recommended reduction



14Radial Internal Bearing Clearance vs. Power
Syber® Modeling
• Bearing: Left 22315K fixed, right 22315K float
• Shaft temp. = 130°F, Housing temp. = 120°F
• RPM = 550
• Lubricant = ISOVG220 Grease @130°F
• Distributed loads (arrows in model): 8080lbs 

(4% of C1 rating) / 2 bearings
• Mounted clearances evaluated: 

• -0.001” (too tight)
• 0.000” (tight)
• 0.001” (lower spec)
• 0.002” (upper spec)
• 0.003” (loose)



15Clearance vs. Power
The analysis shows a decrease in operating torque as mounted 
clearance increases:
• The proper clearance range per Timken’s SRB catalog was identified as 0.0010” to 

0.0022”. 
• Total power efficiency gains were calculated between 1.3% and 13.2% when 

moving from a 0.001” to a 0.002” mounted clearance 
• 1.3% to 13.2% depending on loading condition
• Results show sensitivity at lower loading conditions as mounted clearance 

has a greater effect on consumed power. 
• As loads increase, the consumed power attributed by clearance changes 

becomes smaller.
• Calculations can be refined with specific loading conditions provided to 

Timken (belt tension spec, roll weight)
• Great efficiency gains are realized when moving from a mounted preload 

condition to a clearance condition. Pre-loaded bearings should never be used in 
this application for this reason and the risk of thermal runaway. 

• Although greater efficiency gains can be realized at 0.003” mounted clearance, 
this condition is not recommended. Too loose of a clearance can create conditions 
for roller sliding, inner ring fretting, and other operational issues. The need to 
replace a bearing prematurely negates the potential efficiency gained during 
operation. 

Results: 13% calculated efficiency gain between high end 
(.002”) and low end (.001”) of target setting range.

--- = Recommended mounted clearance range



16Clearance vs. Torque Savings
4% C1 loading. Moving from 0.001" mounted RIC to 0.002" (Calculated 13.2% efficiency gain). 120 Mill Stands.

$8K/yr. 
SAVINGS

GREATER 
$ SAVINGS
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Belt Efficiency: Product Design
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1905  Dayton Rubber Manufacturing Company (DRMC) founded 
1921  DRMC invents first raw edge V-belt
1926  DRMC invents cog-type raw edge V-belt
1959  New belt plant opens in Springfield, MO
1960  DRMC becomes Dayco
1969   Technical center established in Springfield, MO
1986   New belt plant opens in Fort Scott, KS
2001  Carlisle Companies acquires the industrial belt division of Dayco
2015  The Timken Company acquires the Carlisle belt business 
2015   One billionth belt sold
2015   Introduces Panther XT belts
2017   Launches Drive Engineer app
2021  Formally launch Timken brand belts

History
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Wrapped Belts (Ex. A, B, C, 3V, 5V)
93% Efficient 

Raw Edge Cog-Belt (Ex. AX, BX, CX, 3VX, 5VX)
95% Efficient 

Roll Stand: Input Drive Belt Selection



20Differential Drive Belts

• Synchronous belts typically achieve an efficiency of around 98%



21Roll Stand / Input Drive Efficiency – Single Stand

2% efficiency gain on a roll stand operating 24/7 would result in $655/yr. savings  



22Roll Stand / Input Drive Efficiency

Mill operating 30 single high 
roll stands.

2% Efficiency Gain X 30 X 
$655 savings 

= $19,650 



23Roll Stand / Input Drive Efficiency 

Large flour mill operating 
120 roll stands.

2% Efficiency Gain X 120 X 
$655 savings 

= $78,600 
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Belt Efficiency: Maintenance Best 
Practices
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• 93-95% belt efficiency assumes 
acceptable operating parameters 

• Proper installation & maintenance of V-
belts can achieve up to 97% efficiency

• Studies have shown efficiency losses can 
exceed 10% due to factors such as belt 
tension, pulley alignment, belt or sheave 
wear

Belt Tensioning & Alignment



26Belt Tensioning, Alignment Tools https://www.driveengineer.com/ 

• Leverage Timken belt & specialists to complete 
maintenance training sessions

• Use driveengineer.com to calculate drive 
efficiency, installation frequencies, and more

• Easy tool to use to quantify cost savings

https://www.driveengineer.com/
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Roll Stand / Input Drive Efficiency – 5% Efficiency Gain

Large flour mill operating 
120 roll stands.

5% Efficiency Gain X 120 X 
$1,638 savings

= $196,600 
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What can you do to achieve savings? 
• Leverage products and resources (training = free!) offered by Timken
• Other considerations: lubrication programs, sealing, damage analysis, etc. 
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