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Abstract
Spring-back phenomena of a CFRP part takes place after it has gone through a high temperature cure cycle inside an
autoclave. These phenomena have caused quality concerns for aerospace part manufacturers due to the part being
out-of-tolerance for surface profile. This paper presents the results of the measurement and analysis of thick curved
laminates, which are representative of the actual aircraft parts such as the main ribs of an outboard flap. It is a
continuation from the previous work with results for flat uni-directional laminates. Curved laminates with sizes of
300mm, 400mm, and 500mm, corner angles of 30°, 45°, and 90°, and thicknesses of 20, 24, and 28 layers were
manufactured. The spring-back effect was measured using a 3D scanner to obtain accurate measurements. Within the
range of specimen studied in this work, the spring-back value increases with an increment in size. However, for the
remaining two factors (thickness and corner angle), the value decreases. © BEIESP.

SciVal Topic Prominence 

Topic: 

Prominence percentile: 92.409

Author keywords
3D scanning Aircraft structure Spring-back Thick laminates Uni-directional carbon fibre

Funding details

Funding text
This work has been supported by MITI (Ministry of International Trade and Industry) of Malaysia through AMIC
(Aerospace Malaysia Innovation Centre). The authors would like to thank AMIC for providing facilities and financial
supports for this research project.

◅ 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 224-228

Zakaria, M.a Shaik Dawood, M.S.I.a  Aminanda, Y.b Rashidi, S.A.c Mat Sah, M.A.d

a

b

c

  View additional affiliations

 View references (6)



Curing | Composite materials | cure cycle



ISSN: 22773878
Source Type: Journal
Original language: English

Document Type: Article
Publisher: Blue Eyes Intelligence Engineering and Sciences
Publication

 ▻View in search results format

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

,  ,

(2014) Applied Mechanics and
Materials

, 
 , 

(2016) ARPN Journal of
Engineering and Applied
Sciences

,  ,

(2017) IOP Conference Series:
Materials Science and





Set citation alert ▻

 ▻Set citation feed

Parameter study of tool-laminate
interface through simulation for
composite manufacturing using
autoclave process

 Mezeix, L. Nasir, M.N.M.
Aminanda, Y.

Effect of the corner angle on
spring-back deformation for
unidirectional L-shaped laminate
composites manufactured
through autoclave processing

 Bin Mohd Nasir, M.N. Seman,
M.A. Mezeix, L.

Effect of Stacking Layup on
Spring-back Deformation of
Symmetrical Flat Laminate
Composites Manufactured
through Autoclave Processing

 Nasir, M.N.M. Seman, M.A.
Mezeix, L.

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/300474598?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://www-scopus-com.ezproxy.um.edu.my/home.uri?zone=header&origin=searchbasic
https://www-scopus-com.ezproxy.um.edu.my/results/results.uri?sort=plf-f&src=s&st1=Spring+back+of+thick+curved+uni-directional+carbon&st2=&sid=7eb20d3623a39688b17719ec4e4aa89b&sot=b&sdt=b&sl=57&s=TITLE%28Spring+back+of+thick+curved+uni-directional+carbon%29&offset=1&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/sourceid/21100889873?origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=56350409200&amp;eid=2-s2.0-85065195627
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=24175147700&amp;eid=2-s2.0-85065195627
mailto:sultan@iium.edu.my
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=24079938500&amp;eid=2-s2.0-85065195627
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57202283199&amp;eid=2-s2.0-85065195627
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?authorId=57208580231&amp;eid=2-s2.0-85065195627
https://www-scopus-com.ezproxy.um.edu.my/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=37fe6fe3f7defc32a98376aaee056e56&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85065195627%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85065195627
https://www-scopus-com.ezproxy.um.edu.my/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85065195627&theme=plum-scopus-theme
https://www-scopus-com.ezproxy.um.edu.my/results/rss/handler.uri?citeEid=2-s2.0-85065195627
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84906517267&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Spring+back+of+thick+curved+uni-directional+carbon&st2=&sid=7eb20d3623a39688b17719ec4e4aa89b&sot=b&sdt=b&sl=57&s=TITLE%28Spring+back+of+thick+curved+uni-directional+carbon%29&relpos=0
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=26534640800&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=7006633152&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=24079938500&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85000838142&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Spring+back+of+thick+curved+uni-directional+carbon&st2=&sid=7eb20d3623a39688b17719ec4e4aa89b&sot=b&sdt=b&sl=57&s=TITLE%28Spring+back+of+thick+curved+uni-directional+carbon%29&relpos=1
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57192193909&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57189583419&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=26534640800&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85018327185&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=Spring+back+of+thick+curved+uni-directional+carbon&st2=&sid=7eb20d3623a39688b17719ec4e4aa89b&sot=b&sdt=b&sl=57&s=TITLE%28Spring+back+of+thick+curved+uni-directional+carbon%29&relpos=2
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=7006633152&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=57189583419&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/authid/detail.uri?origin=recordpage&authorId=26534640800&zone=relatedDocuments


 1 of 1

(2016) Airbus Material Specification Carbon Fibre Reinforced Epoxy Prepreg, (5), p. 5. 
Engineering Directorate of Airbus SAS 

 

Olivier, P.A. 

 
(2006) Composites Part A: Applied Science and Manufacturing, 37 (4), pp. 602-616.  . 
doi: 10.1016/j.compositesa.2005.05.006 

Aminanda, Y. 
Spring-back prediction of CRFP composite laminate for aircraft structure application 
(2017) International Seminar on Aerospace Science and Technology (Medan) 

 

Zakaria, M., Aminanda, Y., Rashidi, S.A., Sah, M.A.M. 

 (Open Access)
 
(2018) Journal of Physics: Conference Series, 1005 (1), art. no. 012003. 

 
doi: 10.1088/1742-6596/1005/1/012003 

Nasir, M.N.M., Mezeix, L., Aminanda, Y., Seman, M.A., Rivai, A., Ali, K.M. 

 (Open Access)
 
(2016) IOP Conference Series: Materials Science and Engineering, 114 (1), art. no. 012025.  . 

 
doi: 10.1088/1757-899X/114/1/012025 

(2011)  
Airbus Operation GmbH, RIB-MAIN 05 V57591144-02, issue B00 

 

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

     All Export  Print  E-mail  Save to PDF Create bibliography

1

2

A note upon the development of residual curing strains in carbon/epoxy laminates.
Study by thermomechanical analysis

Cited 33 times

View at Publisher

3

4

Spring-back of Thick Uni-Directional Carbon Fibre Reinforced Composite Laminate for
Aircraft Structure Application

http://iopscience.iop.org.ezproxy.um.edu.my/journal/1742-6596

View at Publisher

5

Spring-back simulation of unidirectional carbon/epoxy L- shaped laminate composites
manufactured through autoclave processing

Cited 2 times
http://www.iop.org.ezproxy.um.edu.my/EJ/journal/mse

View at Publisher

6

◅ Back to results  Top of page

Engineering

  

Find more related documents in
Scopus based on:

View all related documents based
on references

 ▻Authors  ▻Keywords

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

https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-33144472287&origin=reflist&sort=plf-f&src=s&st1=Spring+back+of+thick+curved+uni-directional+carbon&st2=&sid=7eb20d3623a39688b17719ec4e4aa89b&sot=b&sdt=b&sl=57&s=TITLE%28Spring+back+of+thick+curved+uni-directional+carbon%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85065195627&refeid=2-s2.0-33144472287&src=s&origin=reflist&refstat=core
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.compositesa.2005.05.006&locationID=3&categoryID=4&eid=2-s2.0-33144472287&issn=1359835X&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=092b91d41aba59e986415b7e1984e573&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-85047773167&origin=reflist&sort=plf-f&src=s&st1=Spring+back+of+thick+curved+uni-directional+carbon&st2=&sid=7eb20d3623a39688b17719ec4e4aa89b&sot=b&sdt=b&sl=57&s=TITLE%28Spring+back+of+thick+curved+uni-directional+carbon%29&recordRank=
http://iopscience.iop.org.ezproxy.um.edu.my/journal/1742-6596
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1742-6596%2f1005%2f1%2f012003&locationID=3&categoryID=4&eid=2-s2.0-85047773167&issn=17426596&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=65474910074767696034546d13ffe504&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/record/display.uri?eid=2-s2.0-84973167321&origin=reflist&sort=plf-f&src=s&st1=Spring+back+of+thick+curved+uni-directional+carbon&st2=&sid=7eb20d3623a39688b17719ec4e4aa89b&sot=b&sdt=b&sl=57&s=TITLE%28Spring+back+of+thick+curved+uni-directional+carbon%29&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/search/submit/citedby.uri?eid=2-s2.0-85065195627&refeid=2-s2.0-84973167321&src=s&origin=reflist&refstat=core
http://www.iop.org.ezproxy.um.edu.my/EJ/journal/mse
https://www-scopus-com.ezproxy.um.edu.my/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1757-899X%2f114%2f1%2f012025&locationID=3&categoryID=4&eid=2-s2.0-84973167321&issn=1757899X&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=a7b10cb0c419aa607fd5dcb92f8297e4&recordRank=
https://www-scopus-com.ezproxy.um.edu.my/results/results.uri?sort=plf-f&src=s&st1=Spring+back+of+thick+curved+uni-directional+carbon&st2=&sid=7eb20d3623a39688b17719ec4e4aa89b&sot=b&sdt=b&sl=57&s=TITLE%28Spring+back+of+thick+curved+uni-directional+carbon%29&offset=1&origin=recordpage
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85065195627&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85065195627&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www-scopus-com.ezproxy.um.edu.my/search/submit/mlt.uri?eid=2-s2.0-85065195627&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
https://www-elsevier-com.ezproxy.um.edu.my/online-tools/scopus
https://www-elsevier-com.ezproxy.um.edu.my/online-tools/scopus/content-overview/
https://blog-scopus-com.ezproxy.um.edu.my/
https://dev.elsevier.com/
https://www-elsevier-com.ezproxy.um.edu.my/about/our-business/policies/privacy-principles
https://www-scopus-com.ezproxy.um.edu.my/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www-scopus-com.ezproxy.um.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www-scopus-com.ezproxy.um.edu.my/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www-scopus-com.ezproxy.um.edu.my/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www-scopus-com.ezproxy.um.edu.my/standard/contactUs.uri?pageOrigin=footer
https://www-scopus-com.ezproxy.um.edu.my/standard/contactForm.uri?pageOrigin=footer

