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Nowadays, many manufacturing processes rely on short-fiber-reinforced thermoplastics that are injection-molded. The 

significant anisotropy caused by complicated fibre distributions makes modelling their mechanical behaviour challenging. It is 

considerably more difficult to predict the behaviour of plant fibres than it is with mineral fibres due to the inherent diversity of 

their properties. One of the promising reinforcements in polymer matrix composites is glass. Mechanical characteristics and 

erosion resistance of glass and carbon fibre composites were compared. Making use of fibre glass moulding applied during 

composite curing. Molding loads' impacts on composites' tensile strength, modulus, and wear resistance were studied. When the 

moulding load is increased, the tensile strength, modulus, and wear resistance all go down. It is determined in this study what 

moulding load should be used to optimize mechanical properties. 
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1. INTRODUCTION 

The market for fibre reinforced polymer composites is 

growing fast, and glass fibre has proven to be an 

excellent reinforcement option. Nowadays, glass fibre 

products account for over 95% of all fibre reinforcements 

in the composites industry [1]. This is partly because of 

the fibre's high performance at a low price. Although 

glass fibres are commonly thought of as a low-tech 

composite reinforcement, their production has evolved 

into a complex technology with stringent parameters 

that test the limits of materials science. When making 

glass fibres and their composites, fibre size is critically 

important [2]. Manufactured fibres typically have a thin 

coating of size, made up primarily of organic 

components, added to their surfaces during production. 

Sizing is the process of applying a size coating on fibres. 

However, many publications use the term sizing rather 

than size, which can help avoid confusion in the phrase 

"fibre size", not referring to the "fibre length" [3]. 

Throughout this review, size and sizing will be used 

similarly. Reinforcement goods, including composites, 

rely heavily on the fibre size of the glass used in 

manufacture. The product's profitability, processability, 

and performance are all directly impacted by its sizing 
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Without the required sizing compositions applied in the 

suitable methods, it is challenging to manufacture glass 

fibre in large quantities at a low cost. Similarly, having 

access to suitably sized glass fibres is necessary for the 

success of most composite production methods [4, 5]. 

1.1 Fiber glass Molding 

This technique utilises fibreglass resin to create elaborate 

and sophisticated shapes. Although there are a number 

of benefits to using fibreglass for manufacturing, the 

most compelling ones are the material cost, simplicity of 

production, durability, and repeatability.The first step in 

replicating anything out of fibreglass is creating a 

pattern that corresponds to the intended product as 

possible. The design is made using a wide range of 

materials. The pattern's strength lies in its malleability, 

which allows even the most complex structural designs 

and details to be integrated. 

1.2 Advantages of Glass Fiber 

Glass fibre is also referred to as fibreglass. This substance 

is created from incredibly fine glass fibres. The material 

fibreglass has the advantages of being lightweight, 

strong, and long-lasting. There is a significant drop in 

strength and rigidity compared to carbon fibre, although 

the material is significantly less brittle in general. The 

raw material is also significantly cheaper than carbon 

fibre, which is a notable benefit. 

1.3 Applications of Fiber Glass Injection Molded 

Products: 

Reinforced fiberglass is needed in so many industries 

globally. The high demand for this product is attributed 

to its versatility the affordable materials that can be 

sourced from genuine factories. Therefore, the users 

have assurance that their products are of high 

quality.The fiberglass injection molding needs to be heat 

resistant, considering the ways it is used. In certain 

manufacturing procedures, normal glass or plastics 

cannot be used because of the high temperatures. The 

heat will destroy the glass. However, injected molded 

fiberglass can resist high temperatures. Thankfully, the 

high thermal stability has helped manufacturers make 

durable products that give their customers more value 

for their investments. 

2. LITERATURE REVIEW 

Kishore et al. [5] The composite polymers offer a 

significant alternative to metal-based products in a wide 

range of standard and cutting-edge technical 

applications. The introduction of these modern materials 

for industries ranging from automobiles to sports goods 

has been facilitated by their simple manufacture, wide 

availability of resources (including thermoplastic and 

thermosetting types), and reasonable cost. Femand 

Ellyin et. al. [6] The author's research shows that 

polymer composites are rapidly replacing metals as a 

feasible alternative in a wide range of modern industries, 

including aviation, transportation, maritime 

transportation, and electronics. Due to their low weight 

and high strength, they can be used in a wide variety of 

transportation and other applications. In comparison to 

more traditional materials, polymer matrix composites 

provide a number of advantages. George C Jaco et. al. [7] 

Composites are most commonly employed for 

supporting structures due to their substantial savings. 

Due to advances in our understanding of their 

behaviour, several fibre-reinforced polymer composite 

materials are used more frequently as primary 

load-bearing structures and in various high-technology 

engineering applications. Composites provide many 

advantages over traditional metals, including a higher 

stiffness-to-weight ratio, wear resistance, mechanical 

strength, and a lower overall cost. Hou J. et. al. [8] There 

are several uses for polymer composites containing 

conductive carbon black in the electric and electronics 

industries, such as polymer conductors, 

semi-conductors, and heat transfer medium. Rotor 

blades made from glass/polymer and wood/epoxy can 

last for thousands of hours if manufactured and 

appropriately designed. However, advances in 

composites technology may provide a high possibility to 

improve the blade's cost/performance further. Chiang et 

al. [9] APTES was studied using Fourier transform 

infrared spectroscopy (FTIR) both in an aqueous solution 

and on the surfaces of heat-cleaned E-glass fibres. It 

developed a multilayer with the amino groups creating 

intramolecular ring structures. Additionally, they 

predicted that the concentration of this amino silane 

structure would dictate the strength of the connection 

between the coupling agent and the resin matrix in 

composites. Navirojet al. [10] Furthermore, FTIR was 

utilised to investigate the structural and adsorption 

features of APTES on silica and E-glass fibres as a 

function of pH in the range 2-12. The pH-balanced, 

1%-by-weight APTES solutions were dipped-coated onto 

E-glass mats that had been cleaned in a heat process. 

According to their findings, the amino silane layer on the 
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E-glass is very pH-dependent in structure, with optimal 

adsorption happening at a value somewhere between 

the natural pH 10 and 11. Graf et al. [11] evaluated 

dielectric properties of heat-cleaned E-glass fibres in the 

MPTMS size range using DRIFT. The outcomes of these 

experiments yielded quantitative data on the 

condensation of sialons and the double bond reaction. 

Olmos et al. [12] Study of the effect of silane-only fibre 

lengths on the water-absorbing capabilities of 

glass-reinforced epoxy composites, the glass fibre 

surface may change the epoxy matrix's structure when 

compared to this polymer without enhancements, as the 

relative mass gain at stability was reduced. 

3. RESEARCH METHODOLOGY 

The manufacturing of glass fibre and yarn is centuries 

old. The raw materials for glass are primarily silica sand 

and limestone, with several other compounds such as 

aluminium hydroxide, sodium carbonate and borax. 

Once the glass has been melted and passed through 

spinnerets, it can be formed into continuous filaments or 

staple fibres in one of two ways. 

 
Figure 1: Flow diagram showing glass fiber manufacture 

3.1.1 Flow Chart for Fabrication of Composites  

Step-1 Cut and measure the weight of fiber,  

weight of epoxy and hardener.  

Step-2 Cut the releasing sheet and spray the releasing 

reagent on it.  

Step-3 Mixing of epoxy and hardener gently.  

Step-4 Put the mixture on releasing/teflon sheet through 

a brush. 

Step-5 Put the cut fibers and roll it with the  

roller for uniform distribution of the mixture.  

Step-6 Repeat the step 4 till finishing 10 nos. of glass 

fibers.  

Step-7 Cover the laminates through teflon sheet.  

Step-8 Apply different molding load on it.  

Step-9 Cut the laminates through marble cutter for 

tensile and air erosion test. 

 

Figure 2: The Cut Glass Fibre Laminates 

 

3.1.2 Process of Glass Fibre Injection Moulding 

To understand glass fibre injection moulding, let's start 

with the Glass. Silica sand is the primary ingredient used 

in the manufacturing of Glass. Moreover, that is exactly 

what sand is: silicate glass made from refined sand. Feed 

goes into the hopper during the standard injection 

moulding process. A revolving screw within a heated 

barrel then rotates to melt the material. The material is 

fed into a cold mould, which hardens into the desired 

form. Glass melts at temperatures between 800 and 1000 

degrees Celsius. Anyone who has witnessed Glass 

melting can attest that it takes the form of a semi-solid, 

molten gob that sometimes glows. This state allows it to 

be shaped into a variety of interesting forms. Glass's high 

softening temperature presents the biggest challenge for 

injection moulding. Many common plastics, such as 

polyethene and polypropylene, melt at temperatures far 

below 200 degrees Celsius. Material with a low melting 

point can be cooled in seconds. However, the chilling 

time required for Glass is much longer. Since it requires a 

considerably greater temperature to soften, this is the 

case. Almost as much heat is required to soften as is 

dissipated during the hardening process. 

The glass is heated to its melting point in a 

furnace, a more primitive technique. The mixture is 

scooped out and pressed into a form. When the mould is 

closed, pressure is applied to the glass, and it cools 

quickly. The mould releases the glass as it reaches the 

glass transition temperature. The resulting glass item is 

then discharged. Some adjustments have to be made 

before glass can be injected moulded. The primary goal 

of these is to lower the necessary softening temperature. 

Minimizing particle size is one of these techniques. For 

this purpose, we will employ the glass in its powdered 

state. A better heat transfer is achieved as a result of the 
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smaller particle size. For the same amount of heat 

transfer to the glass, the heating element can be kept at a 

lower temperature. The vast majority of the equipment's 

components are metal, with stainless steel being the 

most common. In order to further cut costs, some 

factories even resort to using aluminium for their 

moulds. Metals become corroded when heated to 

temperatures between 800 and 1000oC. One further 

thing to think about is thermal expansion. 

 
Figure 3: Specimen of the Glass Fibre Laminate 

Ruptured from the Middle. 

A split in the middle of the glass fibre laminate specimen 

exposed the varying thicknesses. Each of the three 

different types of glass fibre laminate specimens was 

analysed individually in relation to parameters like UTS 

and Young's modulus to determine the optimal load. 

This optimal load was then utilised to evaluate the 

erosion resistance of glass fibre laminate and carbon 

fibre laminate in the context of a carbon fibre reinforced 

epoxy composite. 

 

4. DYNAMIC MECHANICAL ANALYSIS 

The DMA takes into consideration the material's elastic 

behavior as well as its elastic ones. DMA is used to 

examine responses like viscoelastic characteristics when 

only a little amount of mechanical force is applied. 

Temperature and time affect the viscoelasticity of 

polymers. In order to investigate the impact of 

temperature on the elasticity and stiffness of polymers, 

DMA equipment feature temperature control. 

Mechanically deforming polymers on a small enough 

time scale allows for the investigation of frequency 

effects.  Storage modules, loss modules, tan delta and 

dynamic loading compared in all the four without notch 

and delaminated structures in composite layers.  

The results showed in a graphical form to distinguish the 

deviations in the samples we undertaken for research. 

 

Figure4:Storagemodulusversustemperature 

Discussion on storage module vs temperature the graph 

and the values obtained showing that at lower 

temperaturesthe variation is high, temperature increases 

the value becoming negligible.Compare to others 

virginshowinggradual decrement second was the 

circular, penut shows vital difference when compared 

with the other delaminatedshapes 

 

20 40 60 80 100 120 140

-2.00E+008

0.00E+000

2.00E+008

4.00E+008

6.00E+008

8.00E+008

1.00E+009

1.20E+009

1.40E+009

1.60E+009

1.80E+009

2.00E+009

2.20E+009

2.40E+009

E
"(

G
")

 (
P

a
)

Temp. (Cel)

 virgin

 Delaminated Circular

 Delaminated ELLIPTICAL

 Delaminated Penut

 Figure 5: Loss modulus versus temperature 

Loss modules increases with the temperature different 

temperatures are noted for different delaminated shapes 

most of the module becoming high between 50 to 80 

temperature ranges and all decreased gradually to null 

extent as prior we discussed virgin and circular have 

nearest values when compared with other 

delamination’s. 
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Figure 6: Tan delta versus temperature 

Glass transition temperature observed in all the 

delaminates compared with virgin, artificial 

delamination samples have lower values even though 

elliptical delaminated sample showing at higher 

temperatures the shape may restrict the transformation 

 

20 40 60 80 100 120 140

-5

0

5

10

15

20

25

30

35

40

45

50

55

60

d
L

 (
u

m
)

Temp. (Cel)

 virgin

 Delaminated Circular

 Delaminated ELLIPTICAL

 Delaminated Penut

 Figure7: Dynamic(damageloading)vstemperature 

It is clearly observed that elliptical delaminated sample 

taken good load condition but uneven with temperature 

addition. virgin shows gradual sustainability when 

compared with others. 

 

5.CONCLUSION 

Glass fibre, and particularly long glass fibre materials, 

have the best of both plastic and glass environments. 

Nohigh-temperature glass processing is required. Glass 

fibre can be injected moulded in much the same way 

regularpolymers 

canunlessrequiredtoadjustthingslikemachineryandopera

tionalconditions. 

 Dynamic mechanical analysis was used to study the 

thermal, mechanical, and shape memory properties 

of epoxy polymer composites 

 DMA curves of the storage modulus (E0) and tan 

delta (tan δ) versus temperature curves for neat 

epoxyresin and E-glass composites. 

 Polymer composites are preferred over polymer 

matrices because their composite structures recover 

with ahigher force than matrix. 

 Energy expenditureforshape recovery increasesasthe 

numberof compositestructuresinasampleincrease. 

Even if the sample's temperature is kept constant, it 

will take longer to restore its original shape.This 

leads to adecrease in the shapere covery percentage. 

In the transportation and automotive industries, the 

concept of lightweight vehicles is a driving force for 

glass fibrecomposite manufacturers, and according to 

customer demand, glass fibre is widely used because it 

fulfils thecompositemarketneeds taking into 

consideration low cost and availability in the glass fibre 

market. 
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