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Abstract: 

Flashlights have played a vital role in bringing light when needed in various areas like home, forest, mines a nd even in sea diving. 

There has been a large number of development in torches since the evolution of mankind which started with wooden fire torches . 

The initial stage of controlled manmade light was known as lantern. This was made with the help of fuels l ike kerosene and other 

petroleum products. But this did not provide sufficient light in the developing world and it provided light only for a small t ime. So 

the battery lights were introduced which was called as emergency light or flashlight. A variety of changes have been made in the 

design, components, LED and battery of these lights . Thus from the studies made from various areas we have created a design that 

is compact and multifunctional. The design consists of change in the head by adding degree of freedom to its rotation in X and Y 

axis. Compass feature has also been added to it and normal battery is being replaced with a mobile power bank battery which is 

capable of USB charging. The major change has been done with the material used to the componen t from Polypropylene to ABS 

because the polypropylene material has less impact strength and hazardous to the environment where as ABS can resist high loa d 

and is easily decomposable. The design and analysis has been done with the help of Creo Parametric so ftware. Several conclusions 

from the software show that it proved a good impact capability when compared with the olden design and materials used 
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I INTRODUCTION 

A flashlight, also known as a torch, is a portable, battery 

operated device designed to provide light. Early flashlights ran 

on zinc-carbon batteries, which could not provide a steady 

electric current and required periodic "rest" to continue 

functioning. Because these early flashlights also used energy-

inefficient carbon-filament bulbs, "resting" occurred at short 

intervals. Consequently, they could be used only in brief 

flashes, hence the common North American name "flashlight". 

It features three main parts: the material from which it is made, 

the battery, and the light source – which can be either a LED  or 

an incandescent light bulb. When it comes to being able to see 

in the dark, a flashlight is the best tool to have in hand. A 

typical unit consists of one or more dry cell batteries arranged 

in a line inside a battery compartment that forms the handle of 

the light. The flow of electricity from the batteries to the bulb at 

the front end of the light is controlled through a switch 

mechanis m placed between the batteries and the lamp.   

 

II LITERATURE REVIEW 

 

Paola Iacomussi stated about the global use of this emitting 

diodes. LED lighting is a very promising light source, indeed 

the recent Nobel Prize for blue LED emphasizes the expected 

role of LED lighting in worldwide economy. EU knows that the 

energy demand for lighting is about 20% of electricity use, so 

in the recent years, different research programmes about LED 

lighting were funded.[1] 

 

Yuliya Kalmykova et al describes about the resources, 

conservation and recycling of the batteries that are either 

unused or dead. Monitoring of collection rate of the separate 

battery stream is important for decision making, in part icular 

for implementing interventions to improve their results. The 

lifespans stretched from 1 to 28 years, with a median lifespan 

of 3–8 years. Data from two decades of battery consumption 

and disposal were analysed and lifespan distributions have been 

found for eight different types of batteries by dating over 5000 

disposed batteries.[2] 

 

Kiyoshi Shikino a master in doctorate illustrated about the 

oblique flashlight test and the effects in it. n 89-year-old woman 

presented with severe right-sided headache, nausea, and blurry 

vision at night. Physical examination revealed right eye 

conjunctival injection and corneal edema. The right eyeball was 

much harder than the left, and the pupil was mid-dilated (6 mm) 

and poorly responsive to light. An oblique flashlight test 

revealed a shadow on the nasal iris. Slit-lamp examination of the 

eye revealed corneal edema, a shallow anterior chamber, and 

intraocular pressure of 58 mmHg. She was diagnosed with acute 

angle-closure glaucoma.[3] 

 

María de Gracia Tru jillo García an engineer had done a very 

effective research that deals in recycling the ABS with the help 

of injection molding process. ABS is a thermoplastic resin 

commonly used for injection molding applications. The effects 

of the recycling of ABS on mechanical properties were assessed. 

In this study, ABS was investigated in an attempt to overcome 

some of the barriers that currently hinder the progress of 

recycling activities. A recycling process was simulated in order 

to study the effects of recycling on mechanical properties of 

pure ABS with the injection molding machine to create the 

specimens.   Phase structure and mechanical properties of the 

ABS material were characterized by scanning digital 

microscope and tensile tests measurements. It was found that the 

effect of recycling on ABS is significant, in that change in 

tensile strengths and strains to failure were reduced 

considerably. Recycling of ABS caused no more deterioration in 

properties than occurred as a result of   the first process. A 

commercial ABS with MFI of 96 g/ 10 min (22O ºC, 10 kg) and 
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specific weight of 1.04 g/cm3 was used as the polymeric 

material in present study. [4] 

 

III PROBLEM IDENTIFICATION 

 

The head in the light has been the bigger problem in the 

flashlights. Thus an idea been generated with the rotation of its 

head part being enabled in 360 degree along the vertical axis 

and the horizontal axis is given a degree of freedom about 90 

degrees. Battery has also been the bigger issue when considered 

in long range intensity lights. So the lithium-ion and lithium-

polymer batteries would be so helpful in the modern day world 

as it is mostly used in all the type of technological devices. 
Material has been a very greater thread in the modern-day 

world. Plastics are polluting the environments in a huge manner 

so we have planned to change it. As polystyrene is flammable, 

low impact strength, contains CFCs and low decomposing 

property, this makes environmental problems and human 

hazards. So, ABS material could be handy in this area of usage.     

Objectives of Work: To change the design of the olden day 

flashlight to a tactical flashlight that could be used in every 

aspect then making the flashlight as a mult ifunctional usage 

component by adding the features like compass, use as gun 

mounted torch and inside water also to make modification in  

the material of flashlight as it has lower quality and are 

dangerous in various places and also to implement the universal 

charging mode in the flash lights so power could be got from 
many sources and to increase the lumens of light used. 

IV METHODOLOGY 

Injection molding is one of the most common processing 

method is injection molding, involves forcing molten plastic into 

molds at high pressure. The plastic then forms to the shape of 

the mold as it cools and solidifies. Usually a quick cycle 

process, injection molding can produce large quantities of parts, 

accommodate a wide variety of part sizes, offer excellent 

part‐ to‐ part repeatability, and make parts with relatively tight 

tolerances. molds can produce intricate features and textures, as 

well as structural and assembly elements such as ribs and 

bosses. Undercuts and threads usually require mold mechanisms 
that add to mold cost.  

Optimizing product function: The molding process affords 

many opportunities to enhance part functionality and reduce 

product cost. For example, the part mold costs associated with 

adding functional details to the part design are usually 

insignificant. Molds reproduce many features practically for 

free. Carefully review all aspects of your design with an eye 

toward optimization, including part and hardware consolidation, 

finishing considerations, and needed markings and logos .  

 

Consolidation: Within the constraints of good molding practice 

and practical mold construction, look for opportunities to reduce 

the number of parts in an assembly through part consolidation. 

A single molded part can often combine the functionality of two 

or more parts.  

 

Hardware: Clever part design can often eliminate or reduce the 

need for hardware fasteners such as screws, nuts, washers, and 

spacers. Molded in hinges can replace metal ones in many 

applications. Molded in cable guides perform the same function 

as eight metal ones at virtually no added cost. Reducing 

hardware lessens material and assembly costs, and simplifies 

dismantling for recycling.  

 

Finish: Consider specifying a molded in colour instead of paint. 

The cost savings could more than justify any increase in 

material cost for a colour material with the required exposure 

performance. If you must paint, select a plastic that paints easily, 

preferably one that does not require surface etching (or) primer. 

 

V CONCEPTUAL DES IGN  

 

Model design: To make a critical design and conceptual design 

by changing the existing one in a correct way that tells  about 

the new features added in the design like material change, 

components to be change, etc. which is more useful than the 

existing one. 

 
FIGURE 1 COMPASS FEATURE 

 

Figure 1 shows that the compass feature to be added body 

 
FIGURE 2 MODIFIED HEAD  

 

Figure 2 shows the degree of freedom is provided to the torch 

head which is capable of rotating 360o in the X axis and 90o 

rotation is made in -the Y axis. 

 

 
FIGURE 3 FLAS HLIGHT OVERVIEW 

 Figure 3 shows the overview of flashlight with various added 
features 

VI MOLD ANALYS IS  AND ITS FLOW 

It shows the various property of working material inside the 

mold. Also it shows the visual confirmation about the product 

which is produced by using mold ing operation. It g ives the 

details whether the mold design of the product is success or 

failure. Melt front advancement is a position indicator as melt  

front boundary movement in d ifferent time durat ion in the 

filling process. From the melt front advancement one can 

Examine imbalances in the filling pattern of the molding, 



International Journal of Engineering Science  and Computing, April  2017         10518                                                                    http://ijesc.org/ 

Check for incomplete filling of cavity or short shot problem, 

Identify the weld line locations, Identify the air trap locations , 

Check the flow contribution of each gate for a balanced runner, 

Check if the gate location is correct to balance the flow and 

eliminate weld line. 
 

Table 1 Polymer properties for Moulding 

Factors  Properties  

Polymer type  ABS 

Grade name  LG ABS XR-404 

Producer  LG Chemical  

Melt flow index  MFI(220,10)=7 g/10min  

Fibre percent  0.00 %  

Melt temperature range  240 ~ 260 °C  

Mold temperature range  75 ~ 90 °C  

Ejection temperature  105 °C  

Freeze temperature  125 °C  

Filling time  0.600 sec  

Melt temperature  245 °C  

Mold temperature  80 °C  

Maximum machine pressure  155 MPa  

Packing time  4.500 sec  

VP switch by filled volume (%)  98.000 %  

 

Filling time of Acrylonitrile Butadiene Styrene is very less than 

the other plastic material which gives more strength after 

freezing the component. 

 
FIGURE 4 MOLDABILITY OF FLAS HLIGHT 

COMPONENT 
 

Moldability: The Yellow or Red regions show the areas where 

the melt filled with difficulty, which could result in quality 

related problems. But our case mold ability is good. Because it 

takes fully green co lour. 

 
FIGURE 5 FLOW OF ABS 

Figure 5 Shows the flow of ABS  in the one of the component 

of flashlight. 

 

 
 

FIGURE 6 TEMPERATURE OF COMPONENT 

 

Figure 6 Shows the temperature of component after filling of 

ABS material. 

 

 

 
 

FIGURE 7 FLOW RATE OF ABS  

 

Figure 7 Shows the Maximum shear rate result of the 

peak value of shear rate at each element during the filling  

stage. 

VII ANALS IS OF FLAS HLIGHT  

 

 

 
 

FIGURE 8 S TRESS ANALYS IS OF HEAD COMPONENT 

 

Figure 8 Shows that the Stress analysis of head component of 

flashlight where it is under safety. 
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FIGURE 9 MES HING  OF FLAS HLIGHT 

 

Figure 9 Shows the meshing of Flashlight by which number of 

elements and nodes are calculated to perform the analysis. 
 

 
 

FIGURE 10 MES H S UMMARY 
 

Figure 10 shows the summary of meshing. 
 

 
FIGURE 11 STRESS ANALYS IS 

 

Figure 11 shows the Analysis of stress in flashlight 

 

 
FIGURE 12 GRAPH FOR ABS MATERIAL  

Figure 12 shows the Stress vs Curve Arc Length of ABS 

material 

 

VIII CONCLUS ION 

 

This analytical investigation of physical & structural 

constituents of the flashlight and mechanical behaviour of it  

with the ABS polymer material has been carried out and leads 

to the following conclusions 

 

•The design change to a tactical flashlight will be helpful in  

every aspect. 

 

•Degree of freedom is provided to the torch head which is 

capable of rotating 360
0
 in the X axis and 90

0
 rotation is made 

in the Y axis. 

 

•An analysis is made by applying a pressure load of 30 Mpa 

with flashlight falling with accelerat ion of 163.5 mm/sec2 

under gravity has withstood the load in ambient temperature.  

 

•From the graphs ABS gets experiences  about 11800 N/mm2 

stress value which shows ABS has good material property.  

 

•Thus we conclude that the design, material and feature 

addition could be very effective in a flashlight.  
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