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Abstract: 

In the current situation, the number of industry in the world is increasing the industrial safety devices at a faster rate. One of the 

most important devices is an industrial safety goggles. But market available goggles make many t roubles like reflect ion, 

distortion, improper respiration, incompactness, and etc. To avoid the above problems by making a new design with non -curved 

removable lenses with new fo ldable constraints for providing a compact holding purposes and storing purposes.  Additionally U V 

rays protection and Anti-fog protection to be included in the design of safety goggles in order to improve the strength and 

protection of the goggles. All aspects like analysis, mould  design, mould calculation, Numerical control programs all are don e by 

PTC Creo software. The object ive of the pro ject is In order to reduce the reflections while working in the industry, the goggle can 

be made with non curved removable lenses and foldable mechanis m to be introduced for compactness and mult ipurpose. And also 

make tool design of industrial safety goggles in inject ion mold ing with ISO standard specification.  
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I.  INTRODUCTION 

 

Industrial  safety is defined as policies and protections put in 

place to ensure plant and factory worker protection from 

hazards that could cause injury. Safety policies put in p lace by 

the Occupational Safety& Health Administration (OSHA) are 

examples of industrial safety policies. So that Safety is the 

state of being safe the condition of being protected against 

physical, social, spiritual, financial or other types or 

consequences of failu re, damage, error, accidents, harm or any 

other event which could be considered non-desirable. This can 

take the form of being protected from the event or from 

exposure to something that causes health or economic losses. 

Safety glasses are forms of protective eyewear that usually 

enclose or protect the area surrounding the eye in order to 

prevent particulates, water or chemicals from striking the eyes. 

They are used in chemistry laboratories and in woodworking. 

They are often used in now sports and in swimming. Goggles 

are often worn when using power tools such as drills or 

chainsaws to prevent flying particles from damaging the eyes. 

Many types of goggles are availab le as prescription goggles 

for those with vision problems.  

Mold operation: At the most basic level, mold consists of two 

main parts. The cavity and core. The core forms the main 

internal surfaces of the part. The cav ity forms the major 

external surfaces. Typically, the core and cav ity separate as 

the mold opens, so that the part can be removed. This mold 

separation occurs along the interface known as the parting 

line. The part ing line can lie in one plane corresponding to a 

major geometric feature such as the part top, bottom or 

centerline, o r it can be stepped or angled to accommodate 

irregular part features. 

 

II.LITERATURE REVIEW 

 

Toru Nakata (2017) studied to prevent accidents, it is very 

important to learn why and how past accidents occurred and 

escalated. The information of accidents is mostly recorded in 

natural language texts, which is not convenient to analyse the 

flow of events in the accidents. This paper proposes a method 

to recognize typical flow of events  in a large set of text 

reports.[1] Beatrice Lazzerini et al. (2016) studied that of 

many improvements in  industrial safety of the last decades, 

nowadays four people per minute die in the world for 

occupational illnesses and accidents at work. Besides 

equipping mach ines with the most advanced technologies, 

industrial safety has become more and more interested in 

human factors in recent years, since many accidents at work 

are proven to be blamed on dangerous behaviours of 

workers.[2] Jose Luis de la Vara et  al. (2016) studied that in 

many application domains, crit ical systems must comply with 

safety standards. This involves gathering safety evidence in 

the form of are the facts such as safety analyses, system 

specifications, and testing results.[3] Ernesto Suaste (1997) 

studied  propose a visible light safety goggle based on various 

superposed polymer dispersed liquid crystal in order to use in 

hostile environments too bright that can be cause of partially 

blind or blindness and patients with pupillary responses 

diseases.[4] P.Scot best et al. (2008) studied the Driver’s 

Vision Enhancer (DVE) program is providing a system to 

expand the driving envelope for military wheeled and tracked 

vehicles. The DVE provides the driver with thermal images of 

the forward  scene under night and adverse day conditions. 

During development, several questions emerged requiring 

Performance based data to resolve. [5] 

 

III.PROBLEUM IDENTITFICATION 

 

Safety eyewear must conform to a higher standard of impact 

resistance than regular eyeglasses, which optical professionals 

sometimes call dress eyewear. This higher standard applies to 

both the lenses and the frames of safety glasses and goggles. 

Safety glasses may have prescription lenses or non 

prescription also called Plano  lenses. Regardless of their size 

or the durability of the frame and lenses, regular prescription 

eyeglasses do not qualify as safety glasses unless they meet 
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specific criteria. In  the United States, the federal government 

establishes safety guidelines for workplaces, to decrease the 

risk of on the job injuries. The OSHA has adopted safety 

eyewear standards established by the American National 

Standards Institute (ANSI), a private, nonprofit  organization 

that creates quality and safety standards for a wide variety of 

products. The ANSI standard applying to eye safety includes 

several types of eye protection devices; including eyeglasses 

prescription and non prescription, goggles, face shields, 

weld ing helmets and full face respirators. They all fit nicely. 

They are a good quality clear p lastic. They clean easily. 

Customer reviews: They are so comfortable that most of the 

time I forget I have them on. I come to a job that needs safety 

glasses, and I think that I should get my safety glasses and 

then I realize after touching my temples that I already have 

them on. They were very  modestly priced.  I suffer from 

recurrent corneal erosion, which means when my cornea is 

hurt, by a branch, wind, or the thumb of an edge stabbing me 

in the eye, it does not heal. This results in my cornea getting 

ripped off by my eyelid while I sleep. The pain is unbearable. 

These goggles are crucial for many things such as demolition 

and construction I am doing in my attic, working on my car 

and anything else where my poor, delicate eyes can be 

damaged.  

 

IV.METHODOLOGY 

 

Injection molding is one of the most common processing 

method is in jection mold ing, 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  mold ing can produce large quantities 

of parts, accommodate a wide variety of part sizes, offer 

excellent part‐to‐part repeatability, and make parts with 

relatively t ight 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.1  

 

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 h inges can replace metal ones in many 

applications. Molded in cab le 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 color instead of 

paint. The cost savings could more than justify any increase in 

material cost for a color 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. CRITICAL DES IGN AND 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, mechanism to be change, and etc. which is more 

useful than the existing one. 

 

 
Figure. 1. Foldable feature  

 

Figure 1 shows that the foldable constraints which make more 

compact to the users while in rest condition. 

 

 
Figure.2. UV protector and ear protector  

 

Figure 2 shows that the removable UV protective wear and 

tear protective wear which ensure more safety while working 

in the industry. 

 

VI. TES TING OF INDUSTRIAL SAFETY GOGGLES  

 

The solid model is designed in creo parametric 3.0 and that 

has been imported to creo stimulate 3.0.the static and dynamic 

analysis has performed by considering various parts of safety 

goggles. Apply constraint and load on various area and 

analyze the safety goggle. Already availab le safety goggles 

made by poly carbonate which produce fracture under the high 

impact load. But we analysis the various plastic materials and 

also finalize poly propylene is one of the suitable material 

which with stand the high impact load by sustain in a polymer 

molecular bonding characteristics. 

 

 
Figure. 3. Stress distribution for the load of 21630N 

http://www.allaboutvision.com/safety/
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Figure 3 shows the stress level of poly propylene lens part 

under the load of 21630N under the ambient condition is very 

less than the poly carbonate parts without fail of fracture.  

 

VII MOLD ANALYS IS  

 

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 gives 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 duration in the 

filling process. From the melt  front advancement one can: 

 

 Examine imbalances in the filling pattern of the 

molding.  

 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. Mold analysis properties for lens 

 

ITEM NAME ITEM DATA 

Mesh type Coarse 

Part dimension 75.00x63.00x2.00 mm 

Mold dimension 75.00x63.00x2.00 mm 

Cavity (Part) volume 8.870 cc 

Number of elements 93349 

Number of part elements  93349 

Number of nodes 116399 

Polymer type PP 

Grade name Lupol TE-5109 

Producer LG Chemical 

Melt flow index 
MFI(230,2.16)=15 

g/10min 

Fiber percent 0.00 % 

Melt temperature range 190 ~ 230 °C 

Mold temperature range 50 ~  70 °C 

Ejection temperature 122 °C 

Freeze temperature  142 °C 

Filling time 0.600 sec 

Melt temperature 210.000 °C 

Mold temperature  60.000 °C 

Maximum machine pressure 140.000 MPa 

Packing time 4.500 sec 

VP switch by filled volume 

(%) 
98.000 % 

 

Filling time of poly propylene is very less than the other 

plastic material which gives more strength after freezing the 

component. 

 
Figure. 4. Moldability for lens 

 

Mold ability: The Yellow or Red reg ions 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 color. 

 

 
Figure. 5. Shear rate for lens 

 

Maximum shear rate: Maximum shear rate result shows the 

peak value of shear rate at each element during the filling 

stage. 

 

VIII MOLD CALCULATION 

 

This calculation is fully depending on the mold analysis 

properties, size and thickness of the product which is to be 

manufactured under the molding operation.  

 

Wall thickness: 

In simple, flat wall sections, each10% increase in wall 

thickness provides approximately a 33%increase in stiffness. 

Increasing wall th ickness also adds to part weight, cycle t imes, 

and material cost. Maintain uniform nominal wall thickness. 

Avoid wall thickness variations that result in filling from thin 

to thick sections. 

 

Take a thickness of a part = 5mm 

 

Flow leaders and restrictors: To avoid possible were page 

and shrinkage problems, limit the added thickness to no more 

than 25% of the nominal wall for low‐shrinkage, amorphous 

or filled materials and to 15% for unfilled crystalline resins. 
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Shrinkage value = 3% of wall thickness = 3/100 * 5mm 

Shrinkage value = 0.15mm 

 

Sprues: The head end of the sprue bushing comes pre 

machined with a spherical recess typically 12.5 to 18.75mm 

(0.5or 0.75in) rad ius to receive and seal off against the 

rounded tip of the press injection nozzle. The sprue bushing 

flow channel d iameter typically tapers larger toward the 

parting line at a rate of 10. This eases removal of the molded 

sprue. The sprue orifice size, the d iameter at  the small end, 

comes standard in odd 0.8mm (1/32s) from 4.0 to 8.75mm 

(5/32 to 11 /32 inch).  

 

Assume D = 13mm and d = 5mm 

 

Runners: Unlike sprues, which deliver material depth wise 

through the center of the mold  plates, runners typically 

transport material through channels machined into the parting 

line. 

 

 
Figure. 6. Runner cross section 

 

Take the round cross section centered to the parting line. 

Because it is the best one of the runner system. 

Runner diameter (dry) = 4.8mm (less than sprue diameter) 

Length of runner (LR) = 30mm (less than the component width 

70 mm) 

Volume of the runner (VR) = (π* dR
2
/4)* LR = (π* 4.8

2
 /4) * 30 

= 542 mm
3  

Secondary runner diameter (d1) = 2.4 mm (1/2 * dry) 

Secondary runner length (d1) = 6 mm (1/5* LR) 

Volume of secondary runner (V1) =VR/20=542/20= 27.1mm
3  

(V1) = (π* d1
2
/4)* L1 = (π * 2.4

2
 /4) * 6 = 27.1mm

3
 

 

Mold cooling: In thermoplastic molding, the mold performs 

three basic functions: forming molten material into the product 

shape, removing heat for solidification, and eject ing the solid 

part. Of the three, heat removal usually takes the longest time 

and has the greatest direct effect on cycle time. Despite this, 

mold cooling‐channel design often occurs as an afterthought in 

the mold‐design process; after the feed system, mold 

mechanis m, and ejection system designs are already designed. 

 

 
 

Figure.7. Cooling channel  

B=3D maximum 

 

D=3/16 in to 5/16 in for t ≤ 1/16 in 

 

D=5/16 in to 7/16 in for t ≤ 1/8 in  

 

D=7/16 in to 5/8 in for t ≤1/4 in  

 

Thickness of the part = 5 mm 

 

D = 7/16 in to5/8 in fo r T≤1/4 in (Sat isfy the conditions) 

 

D = 11mm to 15mm 

 

Take, D = 11mm 

 

Distance between the two cooling channel = 3*D = 33mm. 

 

Distance between the part and cooling channel = 2.5*D = 

27.5mm. 

 

IX MOLD DES IGN 

 

The whole arrangement of mold consists  of core, cavity, sprue, 

runner, sliders, component, cooling channel arranged in mold 

opening condition. 

 

 
Figure. 8. Mold in exploded view 

 

Mold exploded view depends upon the pull direction in that 

direction mold will open by using an external force . Cooling 

channel takes place in the core part, because cavity side have a 

runner system that depends upon the material flow.  

 

X. CONCLUS ION 

 

The new designs of mult ipurpose industrial safety goggles 

resolve the problems like reflection, distortion, improper 

respiration, incompactness, and etc. All aspects like analysis, 

mold design, mold calcu lation all are done by PTC creo 

software. The objective of the project is In order to reduce the 

reflections while working in the industry, the goggle can        

be made with non-curved removable lenses and foldable 

mechanis m to be introduced for compactness and 

multipurpose. And also make tool design of industrial safety 

goggles in inject ion molding with  is standard specification 

obtained success fully in poly propylene material.  
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