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1. Introduction The energy dissipation af palymeric elastomers results from the dy-

Envircommental protection and sustaimable developmernt have
attracted considerable attemtion worldwide Erpergy-efficient and
wibration-reducing gresn stroctoral materials play an incressingly
impertant roke in 2 range of enginesring felds, including construction,
autamative, and rail transpartation [1-2]. Traditional materiaks sch as
stainless steel and alloys face mamy challenges when vsed for vibration
isolation. These inclede a lack of damping efect, high mamefacturing
epargy consampiion, and nomremewable energy consamption [4].
Therefore, it is important to develap envircamentzlly friendly and
renewable materizls with low energy consamption for wvibraton
darmeping.

* Cesrespomding mxthera.

pamic reversible damage caused by their interaction forces. This pro-
wides excellemt damping propertes [5]. Additiomally, the
supramalerolar chain structare of palymers bas 2 wide range of appli-
caticas far strectral connectivity [E]. Fubber & fequently produced as
a supramclecalar palymer for sound insulation and vibration damping
and a5 a protective mat betwesn mechamnical Sxtures [7,5]. In the Seld of
engineering, the incorparation of waste rubber granules into concrete
allows the achisvement of properties such as energy absarptian, sound
insulation, and elasticity. The proparticn of rabber added was controlled
to improve the toughness and damping ratio to satisfy the requirement
for vibration damping [¥]. The strength af the rubber comes from the
addition of incrganic Allers (multiwall carbon nacotubes [10], carbon
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