
Friction and Wear to Inform Material Selection
Objective: predict assembly/disassembly forces and

wear of component surfaces by quantifying the friction
and wear between material combinations of interest

What is FRICTION really?
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How to quantify friction and wear?

Experimentally. Friction and wear are very dependent upon the
circumstances — (1) materials in contact, (2) surface conditions
(roughness, lubricated vs. dry, surface finish), and (3) environmental
conditions (temperature, humidity).Thus, experimental conditions
mirroring conditions of application yield useful results3

Experimental design and analysis plan

Variable
Factors

Material
combination

Sample
orientation

Stroke length

Controlled Factors

Normal force
Stroke

frequency
Humidity

Friction and Wear Test

Temperature

Uncontrolled (but
measured) Factors

Wear rates

Friction
coefficients

Experimental Summary

Outputs

Friction and wear data between two material
combinations (Aluminum / UHMWPE and UHMWPE /
GFRP) will be gathered in a table similar to the table
below and summarized as the friction coefficient and
wear rate

There are two main mechanisms of
friction: (I) adhesive and (2) abrasive.
It is generally accepted that adhesive
friction accounts for the majority of
frictional forces'
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Tribology: the science of interacting
surfaces in relative motion

In general, friction and wear are
directly proportional to the normal
force applied and can be captured
with the friction coefficient and wear
rate2' 5

Weight: 1N, 2N, 5N and 10N

Friction force
sensor

Pin, ball holders

Wear track

Elastic arm

Rotating disk or cap
for liquid testing

Experimental Tooling Example2

A linear reciprocating tribometer will rub two material
samples together with a constant normal force while
measuring the resultant tangential (frictional) force.Wear is
determined by removing the samples and measuring
volumetric loss either by weight, profile, or some visual means4

Anticipated outcomes

The outputs of the tribology will be used to calculate the
friction coefficient and wear rate between each material
combination.With an understanding of the friction forces and
wear characteristics, the team will be better informed in
making the component material choices
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Tribometer output example2

Statistical analysis plan
Two-way ANOVA — to determine
statistical significance of difference in
friction and wear between (I) material
combinations and (2) orientations

Deliverables of tribology experiment
Material

combination

(top / bottom)

Orientation of

glass fibers

(relative to

motion)

Friction Coefficient Wear Rate

Mean Standard

Deviation

Coefficient of

Variation

Mean Standard

Deviation

Al /
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