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Speed Reducer/Gearbox Technology
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Agenda

• LSS OHL Calculations

• Mechanical & Thermal Rating Calculations

• Lubrication Effects

• Maintenance Reminders

• Repair/Storage

(Griep, Ken. 13 Ways To Ruin A Perfectly Good Speed Reducer. August 3, 2017. Power Point Presentation.)



Gearbox Inspection Upon Site Arrival?

Healthy Gearbox Maintenance Reminders



Gearbox Maintenance (PMI) 
Records

Healthy Gearbox Maintenance Reminders



Mount Sheaves/Sprockets Close To Seal 
Cages/Gearbox Collars…

Reduces Overhung Loads & Shaft Bending Stresses

• Increases Bearing & Seal Life

• Reduces Equipment Downtime

Healthy Gearbox Maintenance Reminders
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Overhung Load (OHL) – lbs.
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Overhung Load Calculation:
Scenario Example:
100HP/1750RPM
15:1 Ratio/116.66 Output RPM
25” Pitch Diameter Sprocket On LSS
General Purpose Chain
Heavy Shock

126,000X100(HP)X1.02(LF)X1.0(CF)X1.6(SF)
25”(P/D)x116(RPM Output/N)

=7,091lbs.
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Lubrication
Reduces friction

• Gears
• Bearings
• Seals

Removes heat from gears
• Transfers heat to housing



Lubrication is a major 
reason speed reducers 
fail…

• Too Little… Damages 
Bearings & Gearing

• Too Much… Reducer Will 
Overheat

• Not The Proper Type… Will 
Affect Both of the Above

• Change Oil As Often As 
Recommended By 
Manufacturer

Healthy Gearbox Maintenance Reminders





Lubrication: The Wrong 
Viscosity…

• Lubricant Too Light… 
Damages Gearing

• Lubricant Too Heavy… 
Starves Bearings & 
Causes Cavitation In 
Lube Pumps

• Change Seasonally As 
Instructed In Manual

Healthy Gearbox Maintenance Reminders



Healthy Gearbox Maintenance Reminders

# 3



What Is Service Factor?
AGMA states that to achieve normal service life of 
reducer (5000 hours L10):

Normal application – (electric motor)
8 hours/day, uniform load
1.0 service factor

Moderate application
24 hours/day, uniform load, or
8 hours/day, moderate shock load
1.5 service factor



What Is Service Factor?
HPR = HPM X Service Factor
Where:

HPR = rating of reducer
HPM = rating of motor

Why Is This Important?
Gearboxes in operation that are undersized will fatigue 
or fail much faster!

Increases gearbox replacement intervals!

Is your gearbox correctly sized?



Review Application Service Factors, Duty Cycles & Mounting

Healthy Gearbox Maintenance Reminders



What Is Service Factor?

HP X SF = Gearbox Input HP Rating 
(Cataloged Selection)

Service Factor = 1.5
Design HP = 10 X 1.5 = 15HP
10HP motor connected to 15HP rated gear reducer.

• Normal service life (5000 hours L10)
• 100,000 hour L10 specification?

• Use service factor = 2.2 or higher 
(depending on shock load)                                     
to increase dynamic bearing capability



Healthy Gearbox Maintenance Reminders

Make Sure Speed 
Reducers Have 
Adequate Service 
Factors for the 
Application…

• Check With 
Manufacturer 
Before Using Larger 
HP Motors



What Is A Thermal Rating?
“The thermal rating of a gearbox determines the power that can 
be continuously transmitted at a predetermined ambient 
temperature without resulting in damage to the inner workings, or 
degradation of the lubricant.” (All Torque, 15)

Catalog HP/Kw X Correction Factor = Thermal Rating
(Must be at or above HP of connected motor)





Lubrication Modifications Are Usually Required

• Oil Level Adjustments

• Oil Inclusion and/or 
Exclusion Pans

• Sometimes Oil Lube 
Pumps Are Required

Healthy Gearbox Maintenance Reminders

Standard Drives Are For Horizontal Operation            

(Usually Within 3 to 5 degrees of Horizontal Plane)

Oil bath level

Oil splash level







Lead To Gear WearRust Stalactites

H2O 
In Oil

Healthy Gearbox Maintenance Reminders

Keep the Water Out 
With Proper Ventilation 
Systems/Breathers…



Check & Clean Air Vent Filters At Least Twice A Year

Best

Healthy Gearbox Maintenance Reminders



Spare Ring 
Gears

Healthy Gearbox Maintenance Reminders

Store Inside Or Away 
From The Elements…

• Store Properly Per 
Manufacturer’s 
Recommendations
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Understanding Gearbox Clearances, Tolerances & 
Settings

Bevel Pinion

Bevel Gear

Intermediate 

Speed Pinion

Intermediate 

Speed Gear
Low Speed Pinion

Low Speed Gear
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Healthy Gearbox Maintenance Reminders
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Thomas Hill Power, Clifton Hills, MO
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