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Abstract

Aluminum  foam  sandwich  (AFS) panels are one of an advanced material that has various advantages such as

lightweight, excellent stiffness to weight ratio and high-energy absorption. Due to their advantages, many

researchers’ shows an interest in aluminum  foam  material for expanding the use of foam  structure. However,

there is still a gap need to be filling in order to develop reliable data on mechanical behavior  of AFS with different

parameters and analysis method approach. There are two types of aluminum  foam  that is open-cell and closed-cell

foam . Few researchers were focusing on open-cell aluminum  foam . Moreover, open-cell metal foam  had some

advantages compared to closed-cell due to the cost and weight matters. Thus, this research is focusing on 

aluminum  foam  sandwich  using open-cell aluminum  foam  core with grade 6101 attached to aluminum

sheets skin tested under  three point  bending . The effect Skin to core ratio investigated on AFS specimens

analyzed by constructing load-displacement curves and observing the failure modes of AFS. Design of experiment of

three levels skin sheet thickness (0.2mm, 0.4mm, and 0.6mm) and two levels core thickness (3.2mm and 6.35mm). a

full factorial of six runs were performed with three time repetition. The results show that when skin to core ratio

increase, force that AFS panels can withstand also increase with increasing core thickness © BEIESP.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 98.126  

Author keywords

Aluminum  foam  sandwich Flexural  behavior Open-Cell Three-point bending

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

International Journal of Recent Technology and Engineering
Volume 7, Issue 6, March 2019, Pages 134-137

Al Hazza, M.H.F.  Ibrahim, N.A.B. Adesta, E.Y.T. Endut, N.A.  Ali, M.Y. 

 View references (12)



Foams | Energy absorption | Aluminium foam



Chemistry database information 

Substances

⤢

Al

ISSN: 22773878

Source Type: Journal

Original language: English

Document Type: Article

Publisher: Blue Eyes Intelligence Engineering and Sciences

Publication

PlumX Metrics

Usage, Captures, Mentions,

Social Media and Citations

beyond Scopus.

Metrics 

0 Citations in Scopus

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document

is cited in Scopus:

 

Related documents

,  , 
(2016) Transactions of

Nonferrous Metals Society of
China (English Edition)

,  , 
(2016) Composites Part B:

Engineering

,  ,

(2014) Composites Part B:
Engineering

 

Find more related documents in
Scopus based on:





Set citation alert ▻

 ▻Set citation feed

Three-point bending

performance of a new aluminum

foam composite structure

 Wang, N.-Z. Chen, X. Li, A.

The initial plastic failure of fully
clamped geometrical asymmetric

metal foam core sandwich beams

 Zhang, J. Qin, Q. Han, X.

Response of aluminium foam-
cored sandwich panels to

bending load

 Kabir, K. Vodenitcharova, T.
Hoffman, M.

View all related documents based
on references

 Authors  Keywords

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by The International Islamic University Malaysia Repository

https://core.ac.uk/display/300474203?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&offset=1&origin=recordpage
https://www.scopus.com/sourceid/21100889873?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=42661077100&amp;eid=2-s2.0-85065314547
mailto:mmyali@iium.edu.my
https://www.scopus.com/authid/detail.uri?authorId=57200722751&amp;eid=2-s2.0-85065314547
https://www.scopus.com/authid/detail.uri?authorId=8417809200&amp;eid=2-s2.0-85065314547
https://www.scopus.com/authid/detail.uri?authorId=57200724941&amp;eid=2-s2.0-85065314547
mailto:mmyali@iium.edu.my
https://www.scopus.com/authid/detail.uri?authorId=55348433600&amp;eid=2-s2.0-85065314547
https://www.reaxys.com/?origin=Scopus
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85065314547&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85065314547
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84963938702&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57157900600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57022772000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57188864301&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84947253576&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55938817900&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56738913600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56963152400&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84899801216&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=26644155800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57203627764&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=25949924300&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065314547&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065314547&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065314547&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


References (12)

Styles, M., Compston, P., Kalyanasundaram, S. 
Flexural Behavior of Aluminium Foam/Composite Structures. Sandwich Structures 7: Advancing with

Sandwich Structures and Materials
(2005) Springer Netherlands, pp. 487-496. 

 

Crupi, V., Epasto, G., Guglielmino, E. 

(2013) Marine Structures, 30, pp. 74-96.  . 
doi: 10.1016/j.marstruc.2012.11.002 

Banhart, J., Schmoll, C., Neumann, U. 

Light-weight aluminium foam structures for ships. In Proceedings of the Conference on Materials
(1998) Oceanic Environment, pp. 55-63.  . 

 

Styles, M., Compston, P., Kalyanasundaram, S. 

(2007) Composite Structures, 80 (4), pp. 532-538.  . 
doi: 10.1016/j.compstruct.2006.07.002 

Crupi, V., Montanini, R. 

(2007) International Journal of Impact Engineering, 34 (3), pp. 509-521.  . 

doi: 10.1016/j.ijimpeng.2005.10.001 

Triantafillou, T.C., Gibson, L.J. 

(1987) Materials Science and Engineering, 95 (C), pp. 37-53.  . 
doi: 10.1016/0025-5416(87)90496-4

McCormack, T.M., Miller, R., Kesler, O., Gibson, L.J. 

(2001) International Journal of Solids and Structures, 38 (28-29), pp. 4901-4920.  . 

doi: 10.1016/S0020-7683(00)00327-9

Li, Z., Zheng, Z., Yu, J., Qian, C., Lu, F. 

Original language: English Publication

 ▻View in search results format

1

2

Comparison of aluminium sandwiches for lightweight ship structures: Honeycomb vs.
foam

Cited 61 times

View at Publisher

3

Cited 29 times

4

The effect of core thickness on the flexural behaviour of aluminium foam sandwich
structures

Cited 79 times

View at Publisher

5

Aluminium foam sandwiches collapse modes under static and dynamic three-point
bending

Cited 107 times

View at Publisher

6

Failure mode maps for foam core sandwich beams

Cited 140 times

View at Publisher

7

Failure of sandwich beams with metallic foam cores

Cited 168 times

View at Publisher

8

Deformation and failure mechanisms of sandwich beams under three-point bending
at elevated temperatures

 ▻Authors  ▻Keywords

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=ee5fb9367f4daf9075f2b97940308203&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85065314547%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85065314547
https://www.scopus.com/record/display.uri?eid=2-s2.0-84876015330&origin=reflist&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065314547&refeid=2-s2.0-84876015330&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.marstruc.2012.11.002&locationID=3&categoryID=4&eid=2-s2.0-84876015330&issn=09518339&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=d2bab433375a1ce2aa0cdb5e78308e54&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065314547&refeid=2-s2.0-0001776591&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-33847654785&origin=reflist&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065314547&refeid=2-s2.0-33847654785&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.compstruct.2006.07.002&locationID=3&categoryID=4&eid=2-s2.0-33847654785&issn=02638223&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=e5ae3b51504304163280321260fa0b5f&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-33750974185&origin=reflist&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065314547&refeid=2-s2.0-33750974185&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ijimpeng.2005.10.001&locationID=3&categoryID=4&eid=2-s2.0-33750974185&issn=0734743X&linkType=ViewAtPublisher&year=2007&origin=reflist&dig=c829ce39da8c1514f5074d584e1daaf2&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0023456377&origin=reflist&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065314547&refeid=2-s2.0-0023456377&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2f0025-5416%2887%2990496-4&locationID=3&categoryID=4&eid=2-s2.0-0023456377&issn=00255416&linkType=ViewAtPublisher&year=1987&origin=reflist&dig=1d1bfd48eca8ea7a4721a72d4a63eb1c&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-0035932927&origin=reflist&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065314547&refeid=2-s2.0-0035932927&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0020-7683%2800%2900327-9&locationID=3&categoryID=4&eid=2-s2.0-0035932927&issn=00207683&linkType=ViewAtPublisher&year=2001&origin=reflist&dig=3ab2bff87dbb66b3ec8e39dc51d289d5&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84896364695&origin=reflist&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&recordRank=
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065314547&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85065314547&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


 1 of 1

(2014) Composite Structures, 111 (1), pp. 285-290.  . 
 

doi: 10.1016/j.compstruct.2014.01.005 

D'Urso, G., Maccarini, G. 

(2012) International Journal of Material Forming, 5 (3), pp. 243-257.  . 
doi: 10.1007/s12289-011-1036-9

Jing, L., Wang, Z., Ning, J., Zhao, L.

(2011) Composites Part B: Engineering, 42 (1), pp. 1-10.  . 
doi: 10.1016/j.compositesb.2010.09.024 

Kabir, K., Vodenitcharova, T., Hoffman, M. 

(2014) Composites Part B: Engineering, 64, pp. 24-32.  . 

doi: 10.1016/j.compositesb.2014.04.003 

Pollien, A., Conde, Y., Pambaguian, L., Mortensen, A. 

(2005) Materials Science and Engineering A, 404 (1-2), pp. 9-18.  . 

doi: 10.1016/j.msea.2005.05.096 

 Al Hazza, M.H.F.; Department of Manufacturing and Materials Engineering, Kulliyyah of Engineering,

International Islamic University, Malaysia; email:   

© Copyright 2019 Elsevier B.V., All rights reserved.

Cited 30 times
www.elsevier.com/inca/publications/store/4/0/5/9/2/8

View at Publisher

9

The formability of aluminum foam sandwich panels

Cited 14 times

View at Publisher

10

The dynamic response of sandwich beams with open-cell metal foam cores

Cited 65 times

View at Publisher

11

Response of aluminium foam-cored sandwich panels to bending load

Cited 26 times

View at Publisher

12

Graded open-cell aluminium foam core sandwich beams

Cited 89 times

View at Publisher

 

mmyali@iium.edu.my

◅ Back to results  Top of page

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

日本語に切り替える

切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.

↗Terms and conditions ↗Privacy policy 

↗Elsevier B.V 
 

https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065314547&refeid=2-s2.0-84896364695&src=s&origin=reflist&refstat=core
https://www.scopus.com/record/www.elsevier.com/inca/publications/store/4/0/5/9/2/8
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.compstruct.2014.01.005&locationID=3&categoryID=4&eid=2-s2.0-84896364695&issn=02638223&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=c2a0e7ff7e60abe96b7b50bf91ac9a21&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84865785296&origin=reflist&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065314547&refeid=2-s2.0-84865785296&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs12289-011-1036-9&locationID=3&categoryID=4&eid=2-s2.0-84865785296&issn=19606206&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=eca3443f521b455d744ee81ff4f1e1f7&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-78650028792&origin=reflist&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065314547&refeid=2-s2.0-78650028792&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.compositesb.2010.09.024&locationID=3&categoryID=4&eid=2-s2.0-78650028792&issn=13598368&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=c55a7d1d2798c3d55ca08a3903f1dec8&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84899801216&origin=reflist&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065314547&refeid=2-s2.0-84899801216&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.compositesb.2014.04.003&locationID=3&categoryID=4&eid=2-s2.0-84899801216&issn=13598368&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=44d3c6be33ece73c28ca22abbf7a59ab&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-23844526125&origin=reflist&sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85065314547&refeid=2-s2.0-23844526125&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.msea.2005.05.096&locationID=3&categoryID=4&eid=2-s2.0-23844526125&issn=09215093&linkType=ViewAtPublisher&year=2005&origin=reflist&dig=c303e774f858601d9a22816dd6f4a031&recordRank=
mailto:mmyali@iium.edu.my
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=2277-3878&nlo=&nlr=&nls=&sid=e992c664930a178945be6a9e4e9db90d&sot=b&sdt=sisr&sl=15&s=ISSN%282277-3878%29&ref=%28Flexural+behavior+of+open-cell+aluminum+foam+sandwich+under+three-point+bending%29&offset=1&origin=recordpage
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
http://www.relx.com/


We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the

.use of cookies

https://www.scopus.com/cookies/policy.uri

