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Abstract: In this work, a statistical model was developed using Taguchi technique to study the factors
influencing the tensile strength of single edge notched jute hybrid composites. Standard uniaxial tensile
tests were conducted to evaluate tensile strength of single edge notched jute hybrid composite specimens,
with different fiber orientations, glass volume fractions and notch sizes, in accordance with ASTM D3039
standards. It is observed that as glass volume fraction increases, tensile strength increases. As notch size
increases, tensile strength decreases. The tensile strengths of specimens in fiber direction (0°/90°) were
higher than those in off fiber direction (¥45°). The forecast model indicates that the major parameters
that impact the tensile strength were glass volume fraction and fiber orientation. Notch size had lesser
impact on tensile strength. The optimum value of the tensile strength is observed for specimen with 0/90
fiber orientation, 45% glass volume fraction, 2mm notch size and from the confirmation test, the model
results were observed to be near to the experimental values.

Keywords: Taguchi analysis, Glass and Jute fiber, volume fraction, orientation, notch size, tensile strength,
single edge notch

REFERENCES

[1]. V. Mishra and S. Biswas, “Physical and Mechanical Properties of Bi-directional Jute Fiber Epoxy
Composites,” Procedia Eng., vol. 51, pp. 561-566, Jan. 2013, doi: 10.1016/J.PROENG.2013.01.079.

[2]. T. Munikenche Gowda, A. C. B. Naidu, and R. Chhaya, “Some mechanical properties of untreated jute
fabric-reinforced polyester composites,” Compos. Part A Appl. Sci. Manuf., vol. 30, no. 3, pp. 277-284,
1999, doi: 10.1016/S1359-835X(98)00157-2.

[3]. Ravishankar.R and R. K.Chandrashekara, “Experimental investigation and analysis of mechanical properties
of injection molded jute and glass fibers reinforced hybrid polypropylene composites,” 2013. [Online].
Available: www.jifactor.com

[4]. K. S. Ahmed, S. Vijayarangan, and A. C. B. Naidu, “Elastic properties, notched strength and fracture
criterion in untreated woven jute-glass fabric reinforced polyester hybrid composites,” Mater. Des., vol. 28,
pp- 2287-2294, 2007.

[5]. K. G. Satish, B. Siddeswarappa, and K. M. Kaleemulla, “Characterization of In-Plane Mechanical Properties
of Laminated Hybrid Composites,” J. Miner. Mater. Charact. Eng., vol. 09, no. 02, pp. 105-114, 2010, doi:
10.4236/jmmce.2010.92009.

[6]. D.Chandramohan, “A REVIEW ON NATURAL FIBERS,” Int. J. Recent Res. Adv. Stud., vol. 18, no. 2, pp.
194-206, 2011, doi: 10.1089/aid.1996.12.1427.

[71. D. Mukunda DrKGSathyanarayana, Raghavendra.S, Dr.P.Balachandrashetty, D. P. . Mukunda, and
Dr.K.G.Sathyanarayana, “The Effect of Fiber Length on Tensile Properties of Epoxy Resin Composites
Reinforced by the Fibers of Banana,” Int. J. Eng. Res. Technol., vol. 1, no. 6, pp. 1-3, 2012, doi:
10.18052/www.scipress.com/ilns.8.7.

[8]. [8] M. A. Verhagen, “A Study of Change in Properties of Polymer Composite after Replacement of Glass
with Jute Fibers,” 1 st Jt. Am. Int. Conf. Compos. Newark, Delaware, USA, 2009.

[9]. M. Jawaid, H. P. S. Abdul Khalil, and A. Abu Bakar, “Woven hybrid composites: Tensile and flexural
properties of oil palm-woven jute fibres based epoxy composites,” Mater. Sci. Eng. A, vol. 528, no. 15, pp.
5190-5195, Jun. 2011, doi: 10.1016/j.msea.2011.03.047.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-7316 522
www.ijarsct.co.in



(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT

Impact Factor: 6.252

[10]. Minitab, Getting started with minitab statistical sofware, Manual 2017.

[11]. R. Kumar, K. Kumar, and S. Bhowmik, “Optimization of Mechanical Properties of Epoxy based Wood Dust
Reinforced Green Composite Using Taguchi Method,” Procedia Mater. Sci., vol. 5, pp. 688—696, Jan. 2014,
doi: 10.1016/J.MSPRO.2014.07.316.

[12]. P. N. Kumar, A. Rajadurai, and T. Muthuramalingam, “Multi-Response Optimization on Mechanical
Properties of Silica Fly Ash Filled Polyester Composites Using Taguchi-Grey Relational Analysis,” Silicon,
vol. 10, no. 4, pp. 1723-1729, Jul. 2018, doi: 10.1007/s12633-017-9660-8.

[13]. ASTM D3039, “Standard Test Method for Tensile Properties of Polymer Matrix Composite Materials”.

[14]. L. J. B. Bhagwan D Agarwal, “Analysis and Performance of Fiber composites”, pp. no. 300.

Volume 2, Issue 1, October 2022

Copyright to IJARSCT DOI: 10.48175/IJARSCT-7316 523
www.ijarsct.co.in



