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The objective of this investigation was to develop lightweight polyester composites for possible application of human prosthetics. Since

present materials in human prosthetics are either metals or synthetic harmful fibre and fillers, the present study proposes to introduce a new

alternative biocomposite material for manufacturing human prosthetics. Thus, in this study, pineapple-basalt fibre sandwich with rice husk Si3N4

particle polyester composites was developed with two different staking sequences. The composites are prepared using the hand layup

technique, and testing was carried out in accordance with American Society of Testing and Materials (ASTM) standards. The highest measured

mechanical values for composite designation PBS1 up to 124 MPa, 162 MPa, 4.68 J, 21 MPa, and 79 shore-D for tensile strength, flexural

strength, Izod impact, and hardness, respectively, when compared to all other composite designations. Corresponding to this, maximum fatigue

life counts of 14,370 were seen for composite designation PBS1 with 1.0 vol. % Si3N4 particles included. However, the higher wear resistances

value up to 0.007 for wear loss and 0.028 for co-efficient of friction (COF) for composite designation PBS2 resulted from the enhanced Si3N4

particle volume percentage up to 3.0 vol. %. The scanning electron microscope (SEM) fractography of the broken samples shows that the

silane surface treatment has increased the interaction between the fibre and matrix phase. Thus, based on the present research, it is clear that

the novel material structure (B/P/P/B) with pineapple/basalt fibre and Si3N4 is capable of replacing the existing man-made synthetic materials

used in human prosthetic production with more advantageous attributes such as light weight, high strength, durable, abrasion resistance, and

fatigue damage free.

Content available fromBiomass Conversion and Biorefinery

This content is subject to copyright. Terms and conditions apply.

+1+1

https://www.researchgate.net/
https://www.researchgate.net/topics
http://dx.doi.org/10.1007/s13399-023-04931-1
https://www.researchgate.net/scientific-contributions/J-Jesumanen-2257167811
https://www.researchgate.net/scientific-contributions/M-Chandrasekaran-2262236034?_tp=eyJjb250ZXh0Ijp7InBhZ2UiOiJwdWJsaWNhdGlvbiIsInByZXZpb3VzUGFnZSI6bnVsbH19
https://www.researchgate.net/scientific-contributions/P-Babu-Aurtherson-79136995
https://www.researchgate.net/search
https://www.researchgate.net/signup.SignUp.html
https://www.researchgate.net/publication/374263068_Mechanical_wear_and_low_cycle_fatigue_behaviour_of_rice_husk_ash_Si3N4_and_pineapplebasalt_Fiber-reinforced_polyester_composite/citation/download
https://www.researchgate.net/figure/Preparation-of-Si3N4-particles-from-rice-husk-and-its-SEM-micrograph_fig1_374263068
https://www.researchgate.net/figure/Various-test-samples-for-composite-designation-PP_fig2_374263068
https://www.researchgate.net/figure/Mechanical-properties-for-various-composite-designations_fig3_374263068
https://www.researchgate.net/figure/SEM-fractography-for-tensile-tested-composite-samples_fig4_374263068
https://www.researchgate.net/figure/Fatigue-life-counts-for-various-composite-designations_fig5_374263068
https://go.nature.com/2Saqenj


9/23/24, 10:55 AM Mechanical, wear, and low cycle fatigue behaviour of rice husk ash Si3N4 and pineapple/basalt Fiber–reinforced polyester comp…

https://www.researchgate.net/publication/374263068_Mechanical_wear_and_low_cycle_fatigue_behaviour_of_rice_husk_ash_Si3N4_and_pineappleb… 2/6

Discover the world's research

25+ million members

160+ million publication pages

2.3+ billion citations

Join for free I already have an account

Publisher Previews (1)

Page 1

A preview of this full-text is provided by Springer Nature.
Learn more

Content available fromBiomass Conversion and Biorefinery

This content is subject to copyright. Terms and conditions apply.

https://www.researchgate.net/signup.SignUp.html
https://www.researchgate.net/login?_sg=to_x3zeN7yMyPCUL8LHkdOK5MUjsazwaVB3PIpaCmSRHCihL-1mjbj-BiFIcjtd5nZdlPkHDucZ8YQ
https://help.researchgate.net/hc/en-us/articles/24012471222545#publisherfulltexts
https://go.nature.com/2Saqenj


9/23/24, 10:55 AM Mechanical, wear, and low cycle fatigue behaviour of rice husk ash Si3N4 and pineapple/basalt Fiber–reinforced polyester comp…

https://www.researchgate.net/publication/374263068_Mechanical_wear_and_low_cycle_fatigue_behaviour_of_rice_husk_ash_Si3N4_and_pineappleb… 3/6



9/23/24, 10:55 AM Mechanical, wear, and low cycle fatigue behaviour of rice husk ash Si3N4 and pineapple/basalt Fiber–reinforced polyester comp…

https://www.researchgate.net/publication/374263068_Mechanical_wear_and_low_cycle_fatigue_behaviour_of_rice_husk_ash_Si3N4_and_pineappleb… 4/6

Sim ila r  resea rc h

Fatigue, f racture to ughness and dynamic mechanical behavio ur  o f  CTBN r ubber  to ughened silane sur face-mo difi ed

pineapple fi ber  and micro  B4C-reinfo rced epoxy hybr id co mpo sites

Article Full-text available

December 2022 · 106 Reads · 3 Citations

Biomass Conversion and Biorefinery

Venu Jaiganesh · M. Vinothkumar · Gurusamy P.

The present work investigates the fatigue, fracture toughness, and dynamic mechanical analysis of carboxyl-terminated acrylonitrile butadiene

(CTBN) rubber-toughened epoxy composites reinforced with surface-modified pineapple fiber and micro boron carbide (B4C). This research

aims to determine the effects of the inclusion of CTBN and surface modification on pineapple fiber and B4Cto form a composite with the epo…
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This paper presents a comprehensive characterization of hybrid fiber and bioceramic reinforced polyester composites, focusing on their

mechanical, fatigue, and flammability, creep, and water absorption properties. The investigation explores the influence of fiber stacking

sequence and the integration of Si3N4 particles on the performance of the composites. Mechanical tests reveal significant enhancements in…
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This study aims to address the research gap of manufacturing a biodegradable composite material using economically sound and abundant

waste reinforcements for eco-friendly applications. The primary aim of this research study was to examine how the addition of novel root

cellulose and stem fiber of Amaranthus dubius influence fatigue and dynamic mechanical and hydrophobic behavior of an industrial grade…
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This investigation focused to make use of pineapple fabric and peanut husk ash (PHA) biosilica particles to develop lightweight polyester bio-

composites for automobile and inexpensive technological applications. In order to create biosilica particles from peanut husk, a thermo-

mechanical procedure and an aqueous solution method are used and silane-surface treatment is performed on it. The uniqueness of the…
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To develop an eco-friendly and high toughness polyester composite for automotive applications, this present research utilized bio-based

reinforcements such as jackfruit seed husk cellulose and pineapple fiber. The primary objective of this study was to investigate how the novel

cellulose addition influenced the mechanical, water absorption, and wear resistance. The methodology employed encompasses the extractio…
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