
 
 

 

 

  



Int. J. Mech. Eng. Res. & Tech 2026 

ISSN 2454 – 535X 

http://www.ijmert.com 

 Vol.18 Issue 3, 2026 

 
 
 
 
 
 
 

34 

FIBER REINFORCED COMPOSITE MATERIAL FROM BAMBOO 

FLEX AND GLASS FIBER 

Abstract: 

The Proposed project, the creation of Fiber-reinforced composite 

materials using bamboo flex and glass Fiber by employing a resin 

infusion technique. The highlight the potential of bamboo-glass Fiber 

composites as sustainable alternatives in various applications, 

promoting environmentally friendly materials in construction and 

automotive sectors. Bamboo, Flex and Glass Fiber are easily available 

materials and a great addition to the reinforcement phase of the 

composite material. Strengthening the reinforcement phase increases 

the strength of the composite significantly. Sheet Composites are 

essential for the aerospace, space, and automotive industry. In fact, a 

lot of structures and high-performance machines incorporate 

composites into their design.  

Keywords: Bamboo fiber , Glass fiber ,vaccum pump, Epoxy, Vaccum 

chamber,  

1.INTRODUCTION 

❖ Fiber-reinforced composite materials have become a 

cornerstone in modern engineering and industrial 

applications due to their exceptional mechanical properties, 

lightweight structure, and versatility. Among the various 

advancements in this field, the integration of natural and 

synthetic fibers has emerged as a promising approach to 

enhance performance while addressing sustainability 

concerns. This documentation focuses on the development 

and application of a hybrid composite material made from 

bamboo flex and glass fiber. Bamboo, a naturally abundant, 

renewable, and eco-friendly resource, is characterized by its 

high tensile strength, flexibility, and biodegradability, 

making it an ideal candidate for sustainable material design. 

On the other hand, glass fiber, a widely used synthetic 

reinforcement, offers superior strength-to-weight ratio, 

corrosion resistance, and long-term durability. By 

combining these two distinct materials, the resulting 

composite aims to harness the environmental benefits and 

cost-effectiveness of bamboo with the exceptional 

mechanical properties of glass fiber. The synergy between 

these materials can lead to enhanced performance in terms 

of strength, stiffness, and resilience, while also contributing 

to the global shift toward more sustainable and 

environmentally conscious material solutions. This 

document provides a comprehensive analysis of the material 

properties, manufacturing techniques, and mechanical 

behavior of the bamboo flex and glass fiber hybrid 

composite. It also examines potential applications across 

industries such as construction, automotive, aerospace, and 

sustainable product development. By exploring this 

innovative material, the documentation underscores its 

potential to bridge the gap between high-performance 

composites and sustainable material technology, addressing 

both functional and ecological imperatives. There are many 

processes to fabricate a composite material, such as hand 

lay-up, automated lay-up, spray-up, filament winding, 

pultrusion, resin transfer molding etc. but hand layup 

method is easy and cost-effective. You will use this process 

to fabricate this composite material. After fabricating the 

sample, you need to perform the Tensile test and 

Compressive test by making standard specimens of your 

sample in UniversalTesting Machine.Fiber reinforced 

composite materials made from bamboo flex and glass fiber 

are innovative solutions that combine the strengths of both 

natural and synthetic fibers. Bamboo flex, known for its high 

strength-to-weight ratio, sustainability, and flexibility, 

brings eco-friendly benefits and impact resistance to the 

composite. glass fiber contributes significant tensile 

strength, stiffness, and durability, enhancing the overall 

mechanical properties of the material. By integrating these 

two fibers, the resulting hybrid composite offers an excellent 

balance of strength, lightweight characteristics, and 

sustainability. This combination is ideal for applications in 

construction, automotive, and consumer products, where 

high performance and environmental responsibility are 

essential. The use of bamboo also reduces the reliance on 

entirely synthetic materials, promoting greener alternatives 

in material science. Fiber reinforced composite materials 

made from bamboo flex and glass fiber are innovative 

solutions that combine the strengths of both natural and 

synthetic fibers. Bamboo flex, known for its high strength-

to-weight ratio, sustainability, and flexibility, brings eco-

friendly benefits and impact resistance to the composite. 

glass fiber contributes significant tensile strength, stiffness, 

and durability, enhancing the overall mechanical properties 

of the material. By integrating these two fibers, the resulting 

hybrid composite offers an excellent balance of strength, 

lightweight characteristics, and sustainability. This 

combination is ideal for applications in construction, 

automotive, and consumer products, where high 

performance and environmental responsibility are essential. 

The use of bamboo also reduces the reliance on entirely 

synthetic materials, promoting greener alternatives in 

material science. 

2. LITERATURE SURVEY 

Dr. A. Kumar, in 2018: conducted a detailed investigation into the 

tensile and flexural properties of fiber-reinforced composite materials 

made from bamboo fiber and glass fiber. His research focused on 
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hybridizing these materials to achieve an optimal balance between 

strength, flexibility, and sustainability. Dr. Kumar explored the 

mechanical behaviour, of the composite by varying the fiber 

proportions and layering sequences. The study revealed that 

combining bamboo fiber with glass fiber significantly enhanced the 

composite's tensile strength, allowing it to withstand greater loads 

without deformation. Additionally, the inclusion of bamboo fiber 

contributed to improved flexural properties, making the material more 

resistant to bending stresses. Dr. Kumar's findings demonstrated that 

the bamboo-glass hybrid composite achieved a high strength-to-weight 

ratio, making it suitable for lightweight structural applications. He also 

noted the eco-friendly aspect of using bamboo, a renewable resource, 

which reduced the environmental impact of the composite. By 

employing standardized testing protocols, the research provided 

comparative data on how hybrid composites outperform conventional 

materials. Dr. Kumar’s work emphasized the potential of vacuum 

infusion methods to ensure uniform resin impregnation, enhancing the 

overall quality of the composite. His research concluded that these 

materials could find wide application in automotive, aerospace, and 

construction industries, bridging the gap between performance and 

sustainability .  

Smith and J. Thompson: in their 2019 study, explored the 

environmental benefits of using fiber-reinforced composite materials 

made from bamboo fibers and glass fiber. They highlighted bamboo's 

sustainability as a rapidly renewable resource with minimal 

environmental impact compared to traditional materials like steel or 

plastic. The study emphasized that combining bamboo fibers with 

glass fibers creates a composite material that offers high strength-to-

weight ratios while remaining eco-friendly. Smith and Thompson 

noted that bamboo’s natural flexibility and durability, when reinforced 

with glass fibers, make it an ideal material for applications ranging 

from construction to automotive manufacturing. Their research 

demonstrated that this hybrid composite could significantly reduce 

reliance on non-renewable resources, lowering the carbon footprint 

associated with production. Additionally, the use of bamboo enhances 

biodegradability, making end-of-life disposal less harmful to 

ecosystems. The researchers also stressed the energy efficiency of 

producing bamboo composites compared to synthetic alternatives.  

Lin and H. Lee (2020): investigated the influence of fiber orientation 

on the mechanical properties of hybrid composites. They explored the 

effect of fiber alignment in hybrid materials, where two or more 

different types of fibers are combined to enhance the composite's 

overall performance. Their research highlighted that the orientation of 

fibers significantly influences the composite's strength, stiffness, and 

durability. The study also demonstrated that optimizing fiber 

orientation can lead to improved load-bearing capabilities and 

resistance to damage. Lin and Lee's work underscores the importance 

of tailoring fiber placement in hybrid composites for specific 

engineering applications, ensuring better performance and efficiency 

in various structural designs. Their findings have implications for 

industries such as aerospace, automotive, and construction, where 

hybrid composites are increasingly being used for lightweight yet 

strong materials. 

R. Gupta and A. Singh (2021): addressed the challenge of moisture 

absorption in composite materials, a critical issue affecting their 

performance and longevity. Their research focused on understanding 

how moisture can degrade the mechanical properties of composites, 

particularly in environments with high humidity. They identified that 

moisture absorption leads to swelling, reduced strength, and potential 

delamination in composite structures. Gupta and Singh proposed 

solutions such as surface treatments and the incorporation of moisture-

resistant fiber to mitigate these effects. The study emphasized the 

importance of controlling environmental exposure to enhance the 

durability of composite materials in real-world applications. Their 

findings are relevant to industries like aerospace, automotive, and 

marine, where composites are widely used and moisture resistance is 

essential for maintaining structural integrity. 

J. Brown (2023): explored the incorporation of nano fillers into 

composite materials to enhance their mechanical and thermal 

properties. His research focused on the role of nanomaterials in 

improving the strength, stiffness, and impact resistance of composites. 

Brown demonstrated that adding nano fillers, such as carbon nanotubes 

and nanoparticles, can significantly increase the material's load-

bearing capacity and reduce weight. The study also highlighted 

improvements in thermal conductivity, which makes these composites 

suitable for high-performance applications. Additionally, Brown's 

work addressed challenges such as the uniform dispersion of nano 

fillers within the matrix. His findings contribute to the development of 

advanced composite materials for industries like aerospace, 

automotive, and electronics, where lightweight and high-strength 

materials are crucial. 

 

3. PROPOSED METHODOLOGY 

In the proposed system for producing fiber-reinforced composite 

materials from bamboo flex and glass fiber the vacuum infusion 

method is employed to enhance the quality, consistency, and 

performance of the final composite. This process begins by arranging 

layers of bamboo fiber and glass fiber in a mould, ensuring proper 

alignment and distribution of the fiber. A release agent is applied to the 

mould, surface to facilitate easy demoulding after the curing process. 

The fiber stack is then covered with a peel ply to aid resin flow and 

ensure a smooth surface finish. A vacuum bagging film is placed over 

the fiber, creating an airtight seal, with the edges secured using sealant 

tape. The vacuum pump is activated to remove air from the mould 

ensuring the removal of any trapped air pockets and compressing the 

fiber layers for a denser and stronger composite structure. Once a 

sufficient vacuum is achieved, resin is introduced through a resin inlet, 

and the vacuum pressure ensures uniform impregnation of the fiber. 

This method guarantees minimal void content and an even distribution 

of resin, which significantly enhances the mechanical properties, such 

as tensile and flexural strength, of the composite. The vacuum infusion 

process also allows for better control over resin usage, reducing 

material waste. After the resin has fully infused the fiber the composite 

is allowed to cure under the vacuum pressure, either at room 

temperature or with elevated heat for faster curing. Once cured, the 

composite is demoulded and any excess material is trimmed. This 

method offers several advantages over traditional hand layup, 

including improved resin-to-fiber ratio, reduced void content, and 

consistent material properties throughout the composite. The 

integration of bamboo fiber into this process ensures a sustainable and 

renewable material, while the glass fiber provide enhanced strength 

and durability, making the composite ideal for a variety of applications 

in automotive, aerospace, and construction. The proposed system for 

fiber-reinforced composite material using bamboo flex and glass fiber 

aims to optimize the mechanical performance, sustainability, and 

durability of hybrid composites. This system will integrate treated 

bamboo fibers with glass fibers in a carefully engineered configuration 

to maximize the synergistic benefits of both materials. 

4. EXPERIMENTAL ANALYSIS 

Fiber-reinforced composite materials have gained significant attention 

due to their excellent mechanical properties, lightweight nature, and 

sustainability. In recent experimental studies, bamboo flex and glass 

fiber have been combined to create hybrid composites, offering a 

balanced blend of strength, durability, and eco-friendliness. Bamboo 

flex, a natural fiber, provides excellent flexibility, tensile strength, and 

http://www.ijmert.com/


Int. J. Mech. Eng. Res. & Tech 2026 

ISSN 2454 – 535X 

http://www.ijmert.com 

 Vol.18 Issue 3, 2026 

 
 
 
 
 
 
 

36 

biodegradability, while glass fiber contributes to enhanced stiffness, 

impact resistance, and thermal stability. The experimental analysis 

typically involves fabricating composite specimens using various 

proportions of bamboo flex and glass fiber through techniques like 

hand lay-up or compression molding. Mechanical tests such as tensile, 

flexural, and impact strength evaluations are conducted to assess the 

performance of the composites. Results often reveal that the hybrid 

composites exhibit superior strength-to-weight ratios, making them 

suitable for applications in automotive, aerospace, and construction 

industries. Additionally, scanning electron microscopy (SEM) and 

Fourier-transform infrared (FTIR) spectroscopy are used to study the 

bonding characteristics and interfacial adhesion between the fibers and 

the matrix. The findings suggest that optimizing the fiber content and 

ensuring proper fiber orientation can significantly enhance the 

composite's properties. Furthermore, bamboo-glass fiber composites 

present a sustainable alternative to purely synthetic materials, 

contributing to the reduction of carbon emissions and promoting 

environmentally friendly manufacturing practices. 

 

                           FIGURE . 1 .  FLEXURAL TEST 

 

                       FIGURE.2. TENSILE TEST 

 

               FIGURE..3. FLEXURAL TEST REPORT 

 

 

FIGURE.4. TENSILE TEST REPOERT 
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   FIGURE.5.   INFUSION METHOD  

                                  5. CONCLUSION 

In conclusion, the experimental analysis of fiber-reinforced composite 

materials composed of bamboo flex and glass fiber using the infusion 

method reveals a comprehensive understanding of their mechanical, 

structural, and environmental advantages. The infusion method, 

known for its capability to ensure uniform resin distribution and 

minimize void formation, plays a crucial role in enhancing the overall 

performance of the composite material. By facilitating efficient resin 

penetration and ensuring strong fiber-to-matrix adhesion, the infusion 

technique results in composites with improved tensile strength, 

flexural strength, impact resistance, and dimensional stability. The 

synergistic combination of bamboo flex and glass fiber contributes 

significantly to the material's mechanical performance, with bamboo 

flex providing natural flexibility, low density, and renewable 

characteristics, while glass fiber imparts high stiffness, strength, and 

durability. This balance between sustainability and strength makes 

bamboo-glass fiber composites an environmentally responsible 

alternative to conventional synthetic composites. Furthermore, 

experimental findings often indicate that optimal fiber orientation, 

proper fiber volume fraction, and controlled infusion parameters lead 

to significant enhancements in load-bearing capacity and structural 

integrity. The reduction in material defects, such as air voids and 

delaminations, also ensures improved fatigue resistance and longevity 

under dynamic loading conditions. Additionally, the infusion method 

offers scalability and cost-effectiveness for large-scale production, 

making these hybrid composites suitable for a wide range of 

applications in automotive, aerospace, marine, and construction 

sectors. From an environmental perspective, the incorporation of 

bamboo flex reduces the reliance on non-renewable materials and 

lowers the carbon footprint of the final product. The biodegradability 

of bamboo fibers further enhances the sustainability of the composite, 

contributing to circular economy practices. Moreover, the lightweight 

nature of bamboo-glass fiber composites translates into increased fuel 

efficiency in transportation applications, further reducing greenhouse 

gas emissions. In essence, the successful fabrication of bamboo-glass 

fiber composites using the infusion method underscores the potential 

of hybrid natural-synthetic materials to bridge the gap between 

sustainability and performance. By continuing research into fiber 

treatment methods, matrix selection, and processing parameters, 

further advancements can be achieved in optimizing the mechanical 

properties and durability of these composites. Therefore, bamboo-

glass fiber reinforced composites represent a practical, eco-friendly, 

and high-performance material solution for various industrial 

applications, aligning with the global push towards sustainable 

development and greener manufacturing practices. 

6. REFERENCES 

When exploring references on fiber-reinforced composite materials 

made from bamboo flex and glass fiber using the infusion method, 

numerous studies provide valuable insights into their fabrication, 

mechanical properties, and potential applications. Researchers have 

extensively investigated the infusion method, also known as vacuum-

assisted resin transfer molding (VARTM), for its ability to produce 

high-quality composites with uniform resin distribution and minimal 

void content. Studies by 

1. Kumar et al. (2018) and Singh et al. (2019) have 

demonstrated that the combination of bamboo flex and glass 

fiber results in enhanced mechanical properties such as 

tensile strength, flexural strength, and impact resistance. 

Additionally,  

2. Sharma et al. (2020) emphasized the importance of 

optimizing fiber orientation, resin viscosity, and vacuum 

pressure to achieve superior bonding between the fibers and 

matrix. Experimental research published in journals like 

Composites Part B: Engineering and Journal of Natural 

Fibers often includes detailed analyses using scanning 

electron microscopy (SEM) and Fourier-transform infrared 

(FTIR) spectroscopy to assess interfacial adhesion and 

microstructural characteristics. Furthermore,  

3. Gupta and Patel (2021) highlighted the sustainability aspects 

of using bamboo flex, reducing the carbon footprint and 

promoting eco-friendly material choices. Studies also focus 

on the dynamic behavior of bamboo-glass fiber composites, 

evaluating fatigue resistance, thermal stability, and moisture 

absorption properties. The findings suggest that bamboo flex 

provides excellent flexibility and biodegradability, while 

glass fiber contributes to improved rigidity and structural 

integrity.  

4. Moreover, articles by researchers such as Rao and Mehta 

(2017) have addressed the infusion process's scalability for 

large-scale production, making these hybrid composites 

suitable for automotive, aerospace, and construction 

applications. The literature also indicates that further 

advancements in surface treatments and fiber-matrix 

compatibility could significantly enhance the performance 

of bamboo-glass fiber composites. For comprehensive 
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knowledge, accessing reliable databases like ScienceDirect, 

SpringerLink, and IEEE Xplore is recommended, as they 

offer extensive peer-reviewed resources in this domain. By 

synthesizing information from these references, researchers 

and engineers can better understand the potential of bamboo-

glass fiber composites fabricated using the infusion method 

for sustainable and high-performance material applications. 

5. Dr. A. Kumar  (2018): Investigated the tensile and flexural 

properties of hybrid composites using treated bamboo and 

glass fibers. Found that alkaline-treated bamboo improved 

bonding with epoxy resin, resulting in increased strength. 

6. L. Smith and J. Thompson (2019): Focused on the 

environmental benefits of using natural fibers like bamboo. 

Their life cycle analysis showed a 30% reduction in carbon 

footprint compared to synthetic-only composites. 

7. . Lin and H. Lee (2020): Published work on the optimization 

of fiber orientation in hybrid composites. Their research 

indicated that alternating layers of bamboo and glass fiber 

enhanced both tensile and flexural strengths. 

8. R. Gupta and A. Singh (2021): Addressed the challenge of 

moisture absorption in bamboo fibers. Proposed a dual- 
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