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Flexural, impact, and dynamic mechanical analysis of glass fiber/ABS and
glass fiber/carbon fiber/ABS composites

First published: 03 May 2023 |  https://doi.org/10.1002/app.54007

Abstract

D. Aravind, K. Senthilkumar, N. Rajini, Suchart Siengchin, Krittirash Yorseng, T. Senthil Muthu Kumar, 
M. Chandrasekar, Faruq Mohammad, Hamad A. Al-Lohedan

In this study, a hybrid manufacturing technique was proposed to fabricate composites of acrylonitrile
butadiene styrene (ABS) with Bidirectional woven glass fiber mat (GF)/ABS and GF/Bidirectional woven
carbon fiber mat (CF)/ABS. The composites were fabricated using fused deposition modeling 3D printing,
followed by hot compression molding, and their flexural, impact, and dynamic mechanical behaviors were
examined. Results indicated that composites with GF and ABS combinations had shown the highest
maximum flexural strength (64.46 MPa) and impact strength (0.089 J/mm ). The hybrid composites
showed intermediate performance between ABS and GF/ABS composites, with higher flexural strain
before failure than ABS and GF/ABS. A comprehensive analysis utilizing scanning electron microscopy was
carried out to evaluate the adhesion characteristics of the fiber-matrix interface in impact-tested samples.
Dynamic mechanical analysis showed that GF/ABS composites had offered superior E′, E″, and tanδ than
the hybrid configuration. The peak tan delta values obtained from ABS, GF/ABS, and GF/CF/ABS
composites were utilized to determine their respective glass transition temperatures. The observed
values for ABS, GF/ABS, and GF/CF/ABS composites were 109.65, 69.95, and 71.5°C, respectively. Some
potential applications for the composites fabricated in this study could include the development of
lightweight and strong components for aerospace or automotive industries.

2

Volume 140, Issue 27
July 15, 2023
e54007


References


Related


Information

Recommended

Polymer Composites

Macromolecular Symposia

Journal of Applied Polymer Science

Short glass fiber reinforced ABS and ABS/PA6
composites: Processing and characterization

Guralp Ozkoc, Goknur Bayram, Erdal Bayramli

Mechanical Behavior of Unidirectional Curaua
Fiber and Glass Fiber Composites

Felipe Hörlle de Oliveira, Ana Luiza Helfer, 
Sandro Campos Amico

Glass fiber-reinforced polyamide composites
toughened with ABS and EPR-g-MA

Jae Whan, Cho D. R. Paul

  Back

https://adclick.g.doubleclick.net/aclk?sa=L&ai=CzZyh4RSRZsTQO_SBrtoP5pKvwAGw3MHhb5241dmPEcCNtwEQASAAYOWCgIDYDoIBF2NhLXB1Yi0zNjMyMDM3NTYxNDExMzk3yAEJ4AIAqAMByAMCqgTZAk_Q4wed9Nt3yKqiZnYhjTYXBCSmvl2kHvsYf2o2WBH3q7XZ2cNHG6qAFVrqKbCUt7P2D2h9jB-GLHOiiqV6NYOBrWvIM5rOmetYbfaIioziP0BRhijvxdaKxxwDcRDbtUxraMd_VkWj9TLNvRvdyZOBgPYOqyNJGLDxYJDlHAqm8voFP_E69QxMmxojYDzuWBgurJpkEnz72-lFOzliNBuHa5-oyqLiWmikJy3w8DN0ulLhp4oyn66PQLjwFOTY_WhctKpe27kCpoxQOIHJvGiLu3rJGTqHykGMj4vEvFe7_r0O4srqtnnCBfUv96pCcMwYJlpjbVnn6cOp1H-CpkohW6HUVz2ueuPq4Aoyj9iU7iu1jR_uhw-Y9Ne7khj20yHErwf0N-hv6l1cpfSjrEM0HPLKmrWljiqhHjSmmG23oO63OaD26WuzdRoz9NKwXgD4nHHBhDer4uAEAYAGzovfhOq-6rswoAYhqAemvhuoB5bYG6gHqpuxAqgHg62xAqgH_56xAqgH35-xAqgHrb6xAtgHANIIIgiAYRABMgKKAjoJgECAwICAgKAoSL39wTpYgZSSp7ShhwP6CwIIAYAMAeINEwjpypKntKGHAxX0gEsFHWbJCxjQFQGAFwE&num=1&sig=AOD64_2lFndjM1fqdsWkF5eAizwiKnEE0w&client=ca-pub-3632037561411397&adurl=https://exch.quantserve.com/r?&a=p-1RYxePXT9bCS2&labels=_qc.clk,_click.adserver.rtb,_click.rand.1278603425&rtbip=103.229.8.54&rtbdata2=EAA6H2h0dHBzOi8vb25saW5lbGlicmFyeS53aWxleS5jb21aKFN3QmlSUnNETlVCUVZHTkNIQUVyUVJoUllCZFFWakZBU1ZZNkJFTGqAAc6ZktABugEbQ0FFU0VBd2p0TktMaFRPMVdxc1puNGF4UnZZwAGwbcgBlKbmtYoy2gEWN0ZjY3FPR01aUW1yVDVySkVPMmg1Z7ACCMgCANACzuGG-_if98ypAegCH_ICDAgfEJqx2JiD0ID1PvICDwjajSEQzbbBzvvIuYnIAfgCAIoDFjAucHViLTM2MzIwMzc1NjE0MTEzOTeYAwCoAwCyAwRn4CEAugMSCSNHID7QaP3mEfz9of7xUbKNwgMSCeJBUHqqRYbsEef2mcZToJ6oyAONgICGAdgDoeHX4QTiAw9wLTFSWXhlUFhUOWJDUzLqAwUI2AUQWvIDBjY0MTAyOPgDAIAEmDSKBAI3N5oEEgmZTL-u0cJyRRExDafZSyyxt6IEEgkjRyA-0Gj95hH8_aH-8VGyjaoEEgkjRyA-0Gj95hH8_aH-8VGyjbgE0AXQBBbyBAJJToAFAYoFAJAFAbgFAMAFoeHX4QTIBaHYqATSBQYIBBABGAfoBQWaBhQKEgmZTL-u0cJyRRExDafZSyyxt6AGALUGZZgFOLoGTAoCSU4SAlROGKfdFSIKY29pbWJhdG9yZSoGNjQxMDI4OipyZWFkeWxpbmslMjBjb21tdW5pY2F0aW9uJTIwYW5kJTIwc2VydmljZXPJBh8wEBQr1NYE0AY42AY44gY_X2ZwLmV2ZW50LkRDIFBhaWQgQ29udmVyc2lvbixfZnAuZXZlbnQuREMgVHJpYWwgQ29udmVyc2lvbixfb3Jf6gYRaHR0cHM6Ly9hZG9iZS5jb23xBgAwEBQr1NYE&redirecturl3=https://servedby.flashtalking.com/click/7/225421;8417700;4647157;211;0/?gdpr=0&ft_impID=275AF596-9554-74FB-D5DE-A027D2B53F51&ft_custom=NuY33nDvE_Bb8TnPVZUm90TvZtU0x62Ns_A=&g=592816182C3571&random=99949.66215210591&ft_width=728&ft_height=90&url=https://www.adobe.com/in/acrobat/free-trial-download.html?sdid=X6FJHM6D&mv=display&mv2=display
https://www.flashtalking.com/consumer-privacy
https://www.flashtalking.com/consumer-privacy
https://onlinelibrary.wiley.com/journal/10974628
https://doi.org/10.1002/app.54007
https://onlinelibrary.wiley.com/authored-by/Aravind/D.
https://onlinelibrary.wiley.com/authored-by/Senthilkumar/K.
https://onlinelibrary.wiley.com/authored-by/Senthilkumar/K.
https://onlinelibrary.wiley.com/authored-by/Senthilkumar/K.
https://onlinelibrary.wiley.com/authored-by/Senthilkumar/K.
https://onlinelibrary.wiley.com/authored-by/Rajini/N.
https://onlinelibrary.wiley.com/authored-by/Rajini/N.
https://onlinelibrary.wiley.com/authored-by/Rajini/N.
https://onlinelibrary.wiley.com/authored-by/Rajini/N.
https://onlinelibrary.wiley.com/authored-by/Siengchin/Suchart
https://onlinelibrary.wiley.com/authored-by/Siengchin/Suchart
https://onlinelibrary.wiley.com/authored-by/Siengchin/Suchart
https://onlinelibrary.wiley.com/authored-by/Siengchin/Suchart
https://onlinelibrary.wiley.com/authored-by/Yorseng/Krittirash
https://onlinelibrary.wiley.com/authored-by/Kumar/T.+Senthil+Muthu
https://onlinelibrary.wiley.com/authored-by/Chandrasekar/M.
https://onlinelibrary.wiley.com/authored-by/Mohammad/Faruq
https://onlinelibrary.wiley.com/authored-by/Al%E2%80%90Lohedan/Hamad+A.
https://onlinelibrary.wiley.com/toc/10974628/2023/140/27
https://onlinelibrary.wiley.com/toc/10974628/2023/140/27
https://onlinelibrary.wiley.com/toc/10974628/2023/140/27
https://onlinelibrary.wiley.com/toc/10974628/2023/140/27
https://onlinelibrary.wiley.com/toc/10974628/2023/140/27
https://onlinelibrary.wiley.com/toc/10974628/2023/140/27
https://4spepublications.onlinelibrary.wiley.com/journal/15480569
https://onlinelibrary.wiley.com/journal/15213900
https://onlinelibrary.wiley.com/journal/10974628
https://4spepublications.onlinelibrary.wiley.com/doi/full/10.1002/pc.20144
https://4spepublications.onlinelibrary.wiley.com/doi/full/10.1002/pc.20144
https://onlinelibrary.wiley.com/authored-by/Ozkoc/Guralp
https://onlinelibrary.wiley.com/authored-by/Bayram/Goknur
https://onlinelibrary.wiley.com/authored-by/Bayramli/Erdal
https://onlinelibrary.wiley.com/doi/full/10.1002/masy.201100202
https://onlinelibrary.wiley.com/doi/full/10.1002/masy.201100202
https://onlinelibrary.wiley.com/authored-by/de+Oliveira/Felipe+H%C3%B6rlle
https://onlinelibrary.wiley.com/authored-by/Helfer/Ana+Luiza
https://onlinelibrary.wiley.com/authored-by/Amico/Sandro+Campos
https://onlinelibrary.wiley.com/doi/full/10.1002/1097-4628%2820010418%2980%3A3%3C484%3A%3AAID-APP1122%3E3.0.CO%3B2-5
https://onlinelibrary.wiley.com/doi/full/10.1002/1097-4628%2820010418%2980%3A3%3C484%3A%3AAID-APP1122%3E3.0.CO%3B2-5
https://onlinelibrary.wiley.com/doi/full/10.1002/1097-4628%2820010418%2980%3A3%3C484%3A%3AAID-APP1122%3E3.0.CO%3B2-5
https://onlinelibrary.wiley.com/doi/full/10.1002/1097-4628%2820010418%2980%3A3%3C484%3A%3AAID-APP1122%3E3.0.CO%3B2-5
https://onlinelibrary.wiley.com/authored-by/Whan/Jae
https://onlinelibrary.wiley.com/authored-by/Paul/Cho+D.+R.
javascript:void(0)

