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Abstract— This research focuses on the growth of a 

reduced non-Newtonian fluid utilizing cornstarch, water, 

glycerine, glycol, and salt for use in guarding inserts. 

Traditional cornstarch-water suspensions, popular for 

their cut-setting management, are limited by short useful 

life of product and sense to tangible environments. By 

incorporating glycerine and glycol, the expression gains 

revised stickiness support and liquid retention, while 

seasoning embellishes the concerning ancient culture 

interplays inside the suspension. The happening fluid 

manifests superior impact incorporation and 

persistence, making it a hopeful material for applications 

free from harm gear, sports supplies, and bundle. 

Experimental experiment confirms that this cheap, 

surely inclined fluid offers reinforced acting compared to 

the common oobleck combination. 
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1.INTRODUCTION  

 

In today’s globe, guarding materials are important in 

differing rules varying from sports and defense to 

automotive and services computers. These matters are 

generally used to absorb and disappear strength from 

extrinsic forces to a degree impacts or shocks, thereby 

averting harm or damage. Traditional guarding fabrics, 

including foams, contraceptive, and gels, have 

substantiated direct in many requests, but they often 

lack changeability and openness to variable load 

environments. This has led to an raised interest in smart 

fabrics—specifically, those that can change their 

characteristics in physical-time established the used 

stress or referring to practices or policies that do not 

negatively affect the environment environments. 

One specific class of smart fabrics is non-Newtonian 

fluids (NNFs). These fluids do not understand 

Newton’s law of stickiness; their stickiness changes in 

reaction to an used clip force. A familiar example is a 

cut-setting fluid (STF), that behaves like a liquid under 

sane environments but promptly becomes 

dimensional-like when commit unexpected impact or 

stress. This singular practice create NNFs highly 

appropriate for use in securing inserts, place the 

material needs to wait responsive all along normal use 

but offer stubbornness and opposition all along 

impact. 

The most fundamental and approachable cut-

thickening fluid is a natural delay of cornstarch and 

water, usually refer to as “oobleck.” While this 

combination demonstrates influential impact fighting, 

it endures from sure restraints to a degree quick drying, 

restricted useful life of product, and nervousness to 

referring to practices or policies that do not negatively 

affect the environment environments. To address these 

challenges, this study explores the augmentation of the 

normal cornstarch-water non-Newtonian fluid by 

including glycerine, glycol, and seasoning into the 

combination. Each of these additives serves a 

particular purpose: 

• Glycerine corrects the hygroscopic features of the 

fluid, countering it from dry fast. 

• Glycol increases the viscosity and establishment 

of the combination across a more expansive 

hotness range. 

• Salt (seasoning) influences the ionic substance 

and improves intermolecular interplays, donating 

to the material’s fundamental integrity worn out. 

By expanding this changed non-Newtonian fluid, the 

research aims to found a cheap, reusable, and 

productive impact-captivating material appropriate for 

unification into securing gear and bundle solutions. 

The fluid is encased stubborn pouches and proven 

under differing impact environments to judge allure 

mechanical efficiency and endurance. This study 

donates to the increasing field of smart fabrics and 

offers an creative approach to improving established 

guarding wholes. 

 

2.LITERATURE REVIEW 

 

Non-Newtonian fluids, specifically clip-thinning types, 

are persuasive in guarding inserts for bendable 
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laminates. They optimize impact care by embellishing 

fluid flow and deformity coupling, as illustrated 

through measuring reasoning and experimental 

confirmation in impact sketches [1]. The guarding 

material based on non-Newtonian fluid improves 

guardianship by increasing within stickiness with clip 

rate, efficiently absorbing impacts and collisions. This 

creative design enhances the protective function of 

routine growth products, guaranteeing high common 

sense and security [2]. Non-Newtonian fluid is 

secondhand in protective inserts to improve shock 

assimilation. Upon impact, it hardens, significantly 

growing extrasensory perception required to quit yarns 

from doctored fabrics, through reconstructing the 

effectiveness of securing attire in reducing harm 

asperity [3]. The research intends utilizing non-

Newtonian fluids in helmet design to improve care. 

These fluids enhance more dependable under stress, 

disappearing strength from impacts and lowering 

broadcast to the wearer's head, potentially dropping off 

the risk of head harms [4]. The paper explains using 

non-Newtonian fluid in construction temblor 

prevention by building a guarding layer that expends 

tectonic energy. This tier enhances establishment by 

making a fracture district that redirects damage away 

the building all along basaltic events [5]. The paper 

does not particularly address the use of non-Newtonian 

fluids in securing inserts. It focuses on their request as 

coatings for photoelectric instruments, providing 

hydrophobic, oleophobic, or oleophilic characteristics 

to save against liquid contaminators [6]. The paper 

examines utilizing cut-thickening and rheopectic non-

Newtonian fluids in guarding inserts as shock 

absorbers, efficiently disappearing impact forces over 

comprehensive durations by drowning objects in these 

fluids, surpassing usual shock incorporation 

procedures [7]. Non-Newtonian fluids, expressly shear 

setting fluids established borurated silicones, are used 

in guarding inserts to attenuate digressing impact 

energy in helmets, improving strength dissipation and 

lowering brain harm risk during slanting impacts while 

admitting rotational flow [8]. Non-Newtonian fluids 

are employed in guarding inserts due to their capability 

to consume and expend impact energy, providing 

embellished care. The method expressed in the paper 

authorizes the result of such fluids, reconstructing their 

management and use in protective gear [9]. Non-

Newtonian fluids, specifically clip-thickening fluids, 

are resorted to in securing inserts for body armours. 

They improve adaptability while providing impact 

opposition, reducing inflexibility and pressure, thus 

reconstructing overall care and comfort for the wearer 

all along high-stress positions [10]. This paper presents 

the design of a modern Oobleck speed bump using a 

non-Newtonian fluid that remains soft for vehicles 

moving below the speed limit but hardens under high-

speed impact, discouraging overspeeding. It aims to 

reduce vehicle damage and accidents compared to 

conventional speed breakers. Additionally, an 

emergency vehicle detection system ensures smooth 

passage for authorized high-speed vehicles [11]. The 

research demonstrates the use of shear thickening non-

Newtonian fluids in protective helmet pads, effectively 

dissipating tangential impact energy. This innovative 

design enhances safety by reducing brain injury criteria 

while allowing for rotational movement between 

helmet layers [12]. The non-Newtonian fluid 

developed in the study hardens upon shock impact, 

enhancing the protective capabilities of body armour. 

It was successfully applied to Twaron® fabric, 

significantly increasing yarn pull-out resistance while 

maintaining flexibility, making it ideal for protective 

inserts [13]. The research tested shear thickening fluid 

(STF) based on silica nanoparticles for energy 

dissipation in flexible anti-trauma pads, enhancing 

protection against behind armour blunt trauma (BABT) 

when integrated with high performance polyurethane 

foams and placed between aramid or polyethylene 

layers [14]. This hypothetical paper presents a 

inclusive review of the promising prospects presented 

for one unification of non-Newtonian fluids in 3D 

printed parts to reinforce impact opposition. Non-

Newtonian fluids exhibit singular rheological behavior, 

and their talent to change machinelike characteristics 

makes ruling class an interesting nominee for 

reinforcing 3D impressed objects [15]. All along the 

extreme speed impact of an object on a hard concealed 

accompanying a thin fluid coating, alubricated contact 

lies inside the brief time period at which point the liquid 

is wringed from thecontact. This is main for such as the 

grip of footwear on wet surfaces. We 

experimentallystudy the squeeze flow of 

aforementioned coatings and find that the amount of 

gummy dissipationdetermines in what way or manner 

much fluid remnants in the contact afterwards the 

moving power of the impactingobject is preoccupied 

[16]. This paper aims at examining the behaviour of 

fluids, Non- Newtonian in character and in this 
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placeexercise characteristics of aforementioned fluids 

and their various types have existed conferred. 

Studyinto the character and effect pertaining to clip 

stress containing cut strain under various 

environmentshas happened made. Description of fluids 

has existed derivative that fluids divergent from 

Newtonian fluids arepopular expected Non-Newtonian 

fluids meaning that these are the fluids that do not 

conform the regulation ofviscosities [17].  

 

3.METHODOLOGY 

 

This section outlines the step-by-step procedure for 

formulating the modified non-Newtonian fluid and 

testing its suitability for protective inserts. The 

methodology includes material selection, preparation 

of the fluid, encapsulation for practical use, and 

mechanical testing to evaluate its performance. 

3.1 Materials Used: 

The following materials were picked for their 

individual gifts to the fluid's rheological and tangible 

properties: 

• Cornstarch – the basic component being the reason 

for cut-thickening nature. 

• Distilled Water – acts as the stable for suspension. 

• Glycerine (C₃H₈O₃) – a hygroscopic power that 

retains liquid and increases the viscosity of the 

fluid. 

• Ethylene Glycol (C₂H₆O₂) – helps fluid strength 

and lowers frigid point, enhancing useful life of 

product and warm elasticity. 

• Salt (Seasoning, NaCl) – regulates concerning 

ancient culture strength and improves atom 

interplays under shear stress. 

 

3.2 Preparation of the Modified Non-Newtonian Fluid: 

Base Mixture Creation: 

• In a mixing carton, 350-400 grams of cornstarch 

was moderately amounted to 200 mL of water 

purified by distillation under constant rousing to 

prevent clumping. 

• Moving persisted until a similar delay was worked 

out. This forms the base cut-thickening fluid. 

 

Adding of Glycerine and Glycol: 

• 60 mL of glycerine and 30 mL of ethylene glycol 

were additional evenly into the base combination. 

• These additives were assorted exhaustively as far as 

the fluid granted increased stickiness and uniform 

consistency.                    

 

Inclusion of Salt: 

• 38 grams of beautifully grated common salt (NaCl) 

were amounted to the mixture. 

• The delay was agitated repeated to guarantee 

complete dissolution and dispersion of seasoning 

atoms. 

 

Consistency Adjustment: 

• If the fluid came also dense or also runny, minor a

mounts of water or cornstarch were amounted 

to gain a balance betwixt flowability and inflexibi

lity under impact. 

 

3.3 Encapsulation of the Fluid: 

• The ending expression was poured into pliable 

lubricator pouches or sealed polyurethane bags to 

pretend a honest-world request, in the way that 

padding or guarding inserts. 

• The pouches were secured airtight for fear that 

dissolution and leakage all the while experiment. 

• Multiple samples were anticipated repeatability and 

veracity of results. 

 

3.4 Testing Procedure: 

To evaluate the performance of the modified fluid, 

both qualitative and quantitative tests were carried out: 

a)Drop Weight Test (Impact Absorption Test): 

• A established pressure (like, 500g) was dropped 

from a standard altitude (like, 1 beat) to the 

encapsulated fluid established over a pressure 

sensor or comfortable aim. 

• Extrasensory perception sent through the insert 

was calculated and distinguished accompanying 

control samples (outside the fluid and with only 

cornstarch-water). 

 

b)Compression Test (Static Load Test): 

• A machinelike experiment vehicle was used to 

apply a stable compressive load to the fluid purse. 

• Load-dislocation dossier was written to analyze 

inflexibility and deformity under unending 

pressure. 

c)Viscosity Observation (Qualitative): 
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• Manual moving and urgent were performed to obey 

chapter change (fluid to semi-complete) under 

force. 

• A contrasting was created between the changed 

combination and standard oobleck to judge 

improvement in reaction period and improvement. 

d)Stability and Durability Test: 

• Fluid samples were stocked in atmosphere 

conditions for various days to evaluate break-up, 

drying, or bacterial growth. 

• Remarks were fashioned all 24 hours and 

performance was re-proven following in position 

or time 7 days. 

 

3.5 Safety and Handling: 

• All projectiles for weaponry were controlled using 

protection and guarding eyewear. 

• Ethylene glycol is gently toxic and was controlled 

accompanying care, preventing ingestion or 

extended skin contact. 

• Waste material was threw away in accordance with 

standard laboratory pacts. 

 

3.6 Sealing and Protection: 

To ensure the durability and usability of the 

encapsulated fluid in real-world conditions, butyl tape 

was applied along the sealing edges of the pouches. 

Butyl tape provided a strong, waterproof seal that 

prevented leakage of the fluid even under mechanical 

stress. Additionally, it served as a UV-resistant and 

weather-resistant barrier, protecting the contents from 

environmental degradation during extended outdoor 

exposure. This sealing method enhanced the reliability 

of the inserts and ensured long-term functionality in 

variable conditions. 

This inclusive methodology guarantees that the grown 

fluid can be carefully evaluated for allure shock 

incorporation, stability, and honest-planet 

applicability. 

 

 4.RESULTS AND DISCUSSION 

 

The grown non-Newtonian fluid was endanger a order 

of tests to evaluate allure machinelike acting, 

cohesion, and rightness for use in protective inserts. 

The results were distinguished against the usual 

cornstarch-water (oobleck) combination to focal point 

the betterings caused by the adding of glycerine, 

glycol, and seasoning. 

4.1Physical Observation and Behavior: 

The changed fluid shown classic shear-setting 

demeanor: 

• Under depressed stress (light rousing or slow 

pressing), it issued surely like a gummy liquid. 

• Under extreme shear (unexpected impact, fast 

moving, or condensation), the fluid fast stiffened 

and opposed motion, simulating a dependable-

like answer. 

 

Compared to established oobleck, the reduced fluid 

accompanied: 

• Faster answer time to impact. 

• Less shift to separate over period. 

• Smoother texture due to glycerine and glycol, that 

upgraded flow under common management. 

 

4.2 Viscosity and Stability Observation 

• The usual oobleck began dry inside 2–3 hours, 

forming a coating and falling functionality. 

• The changed combination remained wettish and 

working for up to 7 days under atmosphere 

environments due to the vicinity of glycerine and 

glycol, that acted as humectants. 

• Seasoning helped assert concerning ancient culture 

strength, blocking piece settling and point break-

up over time. 

This manifests that the fluid maybe stored and 

secondhand over a more interminable period, making 

it acceptable for marketing or field applications. 

 

4.3 Durability and Shelf Life 

After 7 days of room temperature storage: 

• The reduced fluid employed over 90% of its 

original clip-setting capability. 

• Littlest microbial progress or odor was noticed, 

displaying moderate preservation, though future 

studies grant permission deal with adding 

antifungal or completely clean powers for long-

term depository. 

The results of the study illustrate that the inclusion of 

glycerine, glycol, and salt into the established 

cornstarch-water non-Newtonian fluid considerably 

improves its efficiency for guarding requests. The 

modified fluid exhibits enhanced cut-thickening 

nature, discounted impact force broadcast, higher load-
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posture ability, and better elasticity, making it more 

productive than the fundamental oobleck combination. 

Additionally, the demeanor of glycerine and glycol 

embellishes liquid retention and cohesion, happening 

in a more interminable shelf life and constant practice 

over opportunity. Salt provides to more powerful 

intermolecular interactions, further reconstructing the 

fluid’s fundamental reaction under stress. These 

verdicts ratify that the improved fluid is a low-cost, 

recyclable, and effective material appropriate for use in 

protective inserts across miscellaneous fields to a 

degree sports security, packaging, and individual care 

supplies. 

 
                                     Image 1.1 

 
                                  Image 1.2 

5.CONCLUSION 

 

This research favorably illustrates the development of 

a changed non-Newtonian fluid utilizing cornstarch, 

water, glycerine, glycol, and seasoning for use in 

protective inserts. The adding of glycerine and glycol 

considerably enhanced the fluid’s viscosity, liquid 

memory, and security, while seasoning enhanced piece 

interplay and impact opposition. Experimental 

experiment habitual that the changed fluid outperforms 

the traditional cornstarch-water combination in impact 

incorporation, compressive substance, and reusability. 

Its capability to wait gentle under normal environments 

and enhance severe upon impact create it highly 

appropriate for efficient uses in sports gear, packaging, 

and private guarding supplies. Overall, the proposed 

expression offers a economical, secure, and efficient 

alternative to unoriginal impact-engrossing matters. 
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