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Railcar Flooring Rides More Smoothly on Silicone Open Cell Foams

by Ken Kozickl, Rogers Corp., Carol Stream, IL
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The design of railcar floating Moors can present a few challenges for acoustic
engineers. The requiremants to mitigate structural and airbome noises for a
comiortable, quiet, and asesthetically pleasing interior is only one element of floating
floor design. Other factors: il

that the service life of a rallcar is likely to be at least 25 years

dén construction longewvity negnly, Keaping in mind

g 3 bandandy. rpgurprmenly for rpdoany reguere newer malpnals. such aa plcore foae

While acoustic parffarmance is the most significant driver, other drivers include ease of

fabrication, assembly, and replacement, if necessary, into and from the vehicle. A newer requirement is that all of the materials wsed

ihroughout the Noating Tloor panals must contorm 10 specihic flame

Silicona open call foams are quickly becoming the maleral of choice for these requirements. Unlike carbon-based polymess, silicona, with
added fillers and chemical biowing agents and catalysis, can be mamfactured info open cell foama that meet the toughest FST standards
For excample, ary foam used in the aircrall industry is based from silicone. Yat, the banelils of sibcone foams go beyvond the fire
characterstics. Due to their intinsic propedties, silicona foams can be guarantead to not degrade (take on a compression sel, lose
compression force, or detesicrate with continuous dynamic load changes) over the life of the vehicla

A typecal Noating Moo design consists of a sysiem of individual panets congtny

include a high-wearing carpet or laminate bonded to a flooring subsirate. Anti-wvibration pads are placed wnd

isplate tha floor panals from tha sub-floor.

Traditionally, the pads are cut from varous open-cell foam materials, incl
h

EPDM rubbers, am also used in railcar fleoring construction

indicates that open cell foams provide the best isclation against impact. Although all of these materdals can function as viable anti-wibration

pads, they are limited in three areas:

« Conformity to FST mguerements, such as BS GBI Cat 1a, NFF 16 1071 M1F1, UNI CEI 11170 (i

= Extreme termperature ranges (up to 225° C)
= Perrnanen] compression degradation over the life of the floor

Tha challenge with silicona foams is thal few comparison values Erar

floating floor design has polyurethane pad values respective to dynamic modulus, natural frequency, or elastic modulus, the values need to be
re-astablished based on the nature of how silicene open cell foams deflect, relax, and respond to leads, compression, lemperature, and
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The most significant difference batwean silicong foams and polyunethane foams is the non-l
compression of the foam's thickness. But this can be used to advantage. The different elastic modwles modes, depanding if the silicone foam
can reach precmse Solation valees f-|l‘|'_"|:l|-:|'. o tha application (for ecample, & pad for & wvary hgh spaad

ig compresaed 10%, 20%, or 50

rofling stock car will have different requirements than a pad for a commuter rail project)

With the expanded capabilities that silicone foams offer, various pad lay-outs can be considered to mest manufacturing, cost, and
gustainability objectives_ In instances when safety must nol be compromized or whan acoustic parformance cannot be degraded over Limea,

silicons foams can be a good choica
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