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Table1 AREAS OF TRIBOLOGY
(classified by ASME)

[ Friction {1 Bushings {] Seals

[ Lubrication [] Splines [ Gears

(] Wear (1 Couplings [ Brakes

(] Fretting [J Clutches {1 Brushes

[ Erosion J Valves O Tires

[J Adhesion [J Fasteners [ Rings

[ Filtration [ Tools [J Cams

[J Metal Cutting [J Cables [J Dies

[J Abrasion (JJ Rolling Bearings | [J O-Rings

[ Fatigue (] Engines [J Transmissions

O Materials [J Additives [1 Inspection

{0 Lubricants [J Packings [ Failure Analysis

[ Hydraulic Fluids | [] Gaskets [J Diagnostics

(] Wear Resistant | [J Surface Tempe- | [J Fluid Mechan-
Cigs ratures ics

O Hard Surfacing | [JLube Film Thick4 ] EHD Lubrica-

[1 Solid Lubricants ness ion

[J Greases [J Load Capacity (d Traction

{J Life Prediction | [J0il Analysis
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Table2 Overview of U.S. R&D plan(1976)
Potential Energy Savings
o 9 Estimated
R&D Billions of R&D Cost
PROGRAM AREA Type of %U.S. 1980 Dollars| Millions of Benefit
*» Technology Energy Used | Consumption Per Year (1980 Dollars Ratio *
Road Transportion Qil 2.20 8. 88 16.12 55
¢ Adiabatic diesel
¢ Transmissions
* Piston rings
¢ Lubricants
Power Generation All types 0.23 0.93 3.15 30
* Bearings
e Seals
e Materials and wear
Turbomachinery All types 1.10 4.44 7.80 57
¢ Bearings
s Seals
¢ Materials and wear
Industrial Machinery All types 1. 80 7.20 7.65 93
and Processes
¢ Materials and wear
*Metal processing
* Ludricants
*Benefit ratio= Total 5.33 21.45 34.72 62
Savings
10X R&D cost
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e QA avel dote Ealder L weld FRUMCR 1960d T ol F B
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F Atk s glet,
(2) EtM 7 4| & & (Etastohydrodynamic (3) =&t & & (Mixed lubrication or partial
fubrication) EHL)
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Table3 Recommended Co-operative R&D
Projects by BMFT(1976)

Group Sub-groub Estimated R&D
cost In 0oo0s,
DM(1975)
Dry friction Friction of solids 10, 210
Abrasive wear 16, 350
Fluid friction Hydrodynamics 4,893
Elastohydro A
] 3,769
dyna mics
Boundary friction 2,120
Measuring and te-
. 12,673
sting
Materials and Materials 12,061
lubricants Lubricants 2,453
Manufacturing
12,850
processes
Tribologically
. 5, 844
correct design
Maintenance 4, 800
Total 88, 023
Energy savings 6, 250, 000
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System — Field test et Bench test
System
improvement
data bank le— sub-system test

Investigation of

fundamentat Component test
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Fig. 3 System approach to tribology
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TABLE 4. CLASSIFICATION OF TECHNICAL
FUNCTIONS OF TRIBO-MECHANICAL SYSTEMS

Inputs anc outpuis Primary techrica! Examples
needed for technical funciion of tee
{function system
Main mpu(s Main outputs
{x} {vi
‘I Motion Guidance of motion Bearings
Counting of motion Ciutches
Annihitation of mouon Brakes
Motion
Work Power transmission Gears
(mech., hydr. pneum.)
+
Information Generation of Ciocks; Cams
information and followers
Work Reproducttor of Detas transducer
information {audio, video;
1ape or record)
Motion Materials Transportaticn Wheel/rail
. Pipeline
Materials Forming of materizls Wiredrawing
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Fig. 4 Analysis and description
of atribo-technical system.
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