[ Downloaded from mme.modares.ac.ir on 2024-10-14 ]

[ DOR: 20.1001.1.10275940.1399.21.1.6.0 ]

Y

e [LEEIT
=D
=

Experimental
Aluminum/Composite Hybrid Tube Produced by Tape
Winding Method under Quasi-Static Load

ISSN: 2476-6909; Modares Mechanical Engineering. 2021; 21(1):55-67

Investigation of Energy Absorption of

ARTICLE INFO

ABSTRACT

Article Type
Original Research

Authors

Sarkhosh R.! MSc,
Farrokhabadi A."! Phd,
Zarei H R.2 Phd

How to cite this article

Sarkhosh R, Farrokhabadi A, Zarei H
R. Experimental Investigation of
Energy Absorption of Aluminum/

Composite Hybrid Tube Produced by
Tape Winding Method under Quasi-
Static Load. Modares Mechanical
Engineering. 2021; 21(1):55-67.

1Aerospace Department, Faculty of
Mechanical Engineering, Tarbiat
Modares University, Tehran, Iran.
2Graduate Center, Aeronautical
University ~ of  Science  and
Technology, Tehran, Iran.

*Correspondence

Address: Aerospace Department,
Faculty of Mechanical Engineering,
Tarbiat Modares University,
Tehran, Iran.

Phone: +98 2182883938

Fax: -

amin-farrokh@modares.ac.ir

Article History

Received: July 16, 2020
Accepted: November 01, 2020
ePublished: January 18, 2021

Metal/composite hybrid structures, which are a combination of low-density composites with
low-cost metallic materials, have significant potential to provide cost-effective energy
absorption devices for a variety of applications. In this research, an experimental study was
performed in order to investigate the effect of overlapping composite layers on energy
absorption and crashworthiness characteristics of aluminum/epoxy hybrid tube reinforced
with glass fibers under quasi-static load. Also, another experimental study is conducted to
determine the crash performance of aluminum/composite hybrid tube under static axial
crush force. The result is that Hybrid tubes consist of epoxy reinforced with E-glass fiberglass
tape overlaps around aluminum tubes with different percentages of overlapping. Quasi-static
crash tests are done on aluminum cylindrical and aluminum/composite hybrid cylindrical
tubes with 5%, 50%, and 100% overlap and the amount of energy absorption, specific energy
absorption, peak crushing force, mean crushing force, crush load efficiency and the
percentage of their changes were obtained and compared. Finally, to validate the results in
this research, the results of the performed tests were compared with the results of other
references and literature in this context.
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