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Modeling Joints

 The Challenges
— Degree of accuracy of the models
— Degree of repeatability of the measurements

 The Challenge for the workshop
— Quantify the desired accuracies



Previous Studies
Sponsors Have Different Needs & Approaches

NSF

— Research Needs in Tribology (c. 1980)

— Research Needs in Acoustics & Noise Control (c.1980)

— Friction and System Dynamics (1994)

— Friction and System Dynamics (1997)

— Friction & Turbulence — Analogies and Contrasts (2008, 2009)

NSF-Sandia
— Modeling of Joints (2006)*

ONR
— Structural Acoustics (~1980s)

AFOSR

— Joint Damping (~ 1990s)*
NATO ASI

— 1991



DYNAMIC EFFECTS DEVELOP
AT ALL LENGTH AND TIME SCALES

Engireering Scale

|

7 7] 01-10m
N Ny 2601-1s Main Topic
Flatness
//A V% Paralle lism
Thickness
Dynamics of
Interfaces
g ™
Molecular/Guantum 5cale
IDOA-1000A/1A-10A
lps-Ims/1fs-1ps
Dissipr.n'ion
Chemistry
. Surface Physics W

MO

Cont inuum Mechanics
10-5 - 10-3 m
10-4 - 100 s

Dynamic geometry

Hot spot's, wear
Heat gereration

Elastic deformation

Plastic deformation

-

vy

7/

M

#

Microstructural Models
100 A - Imm

Ilms - lms

Material properties
Dislocations

Slip lines

|




Relative Motion }

[Jm’nt Loads
Joint Pai Material {D < Counli } < ] l
omn air ynamic Loupling stem-Leve
AEoEle Environment } _ Y . External Loads }
Stiffness || Dynamics ——
D Vibrations }

{ surface Geometry p
M
. ]
5 L |
. ]
: Force Generation Energy '_
» & Transmission Dlsslpatmn :
L
. L
p L
c :
. )
N
--ll"

| ]
“"evseeady Interface Processes

Material Modification }

{ Heat Generation

Local

Local instabilities
spots

Crack-like mode
Pulse-like mode

{ Contact Distribution }




An Extreme Joint - Tectonic Plates

Mechanical Waves

Chemical emissions
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G. H. HEILMEIER'S "CATECHISM"
FOR EVALUATING A RESEARCH PROJECT

What are you trying to do? (Articulate your objectives using
absolutely no jargon.)

How is it done today and what are the limits of current practice?

What is new in your approach and why do you think it will be
successful?

Who cares? If it is successful, what difference will it make?
What are the risk and the payoffs?
How much will it cost? How long will it take?

What are the midterm and "final" exams to check for success?

From E. Greitzer
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