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* Acoustic Terminology
* |solator Properties
* Practical Examples

* Why is this Important?
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e Static Stiffness

e A material’s rate of deflection
under applied load

* How ‘squashy’itis

20/06/2018

Stiffness

Elasticity

Measure of a material’s ability to
resist a compressive force

More specifically a materials
ability to return back to it’s

Primary mode of failure

You can have Stiffness without
Elasticity

Elasticity is where vibration
isolation comes from
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Dynamic Stiffness

Stiffness under a static load
usually isn’t the same as
stiffness under a dynamic load

This is known as the:
“Dynamic to Static ratio”

DSR =1 for coil springs
= up to 2 for rubber
=3 —4 + for recycled rubber
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Not all about Isolation

Avoid Resonance at all costs!

20/06/2018

Vibration Control Quarterly Meeting

Technical Presentation

* Load Bearing Capacity vs Stiffness

Too Hard — No Isolation

Too Soft — Will crush to nothing

Lowest possible Stiffness isn’t always the best

e Stiffness vs Deflection

Highest possible Damping isn’t always the best

Lightweight floors with low stiffness isolators are bouncy!

e High Damping vs Low Damping

Damping o« Dynamic Stiffness

e Direction of the Load

Advancing Acoustics in the Region since 2010 9



E A S

Middle East Acoustic Society

Sha pe Fa Ctor Quarterly Meeting

Technical Presentation

* The ratio of the loaded surface relative to the area
available to bulge:

Low Shape -—
Factor S_A/B
* Rubber deforms, it does not compress

* Shape factor alters dynamic stiffness
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* The tendency for a material to loose strength and/or relax over time

* Creep is usually measured in Logrithmic
4 Decriments (e.g. 10s, 100s, 1000s, 10,000s)

* So with 10mm initial deflection, 2% Creep:

Terti
S Crecp There would be 2% of 10mm = 0.2mm
s additional deflection each Log Dec of time
2 .
Q - Y e 9 Log Decs = 35.2 Years
X Steady-state 1 '
Creep :
_______ |  Therefore 2% creep =10x1.02° =+ 1.7mm

Primary i
Creep :

* 9% creep = +100% of initial deflection

t Initial Deflection  Every mm lost to creep is a loss in elasticity
that will never be recovered

Time
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 Lower cost as they are made from waste

* Typically rubber particulate with polyurethane binder

* Only suitable for very low strain and low-dynamic applications

e Application is very grade-specific because you must ensure that the rubber is doing the work, not the adhesive

* Dynamic to Static Ratio is very high because the rubber has been vulcanised (at least) twice

* Very good at impact absorption, but not good when amplitude is very low
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 These slides are not about bashing recycled elastomers

e Itisimportant to know when they are and aren’t ok to use

Load Bearing Dynamic .

Recycled Very Low Typically not

0,
Elastomer  (<1.5 N/mm2) Sellow i | Sy oot 107+
Non-Recycled Wide Range Compound 0
Elastomer (0.1 —10 N/mm?) SR e Specific 2= 3%

* Recycled Elastomers are not suitable for exposure to: Lubricating Oils, Diesel/Gasoline, UV Light, Trapped Moisture
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 The U.A.E. is a very cost-driven market (despite it’s aspirations)
* Specifications are changed very often as a result

* This can be in pursuit of value engineering

* But most of the time, it is due to lack of understanding

* Be better Acousticians! — Don’t let manufacturers use the “it has worked before” argument

(That doesn’t transfer any liability from you onto them)
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