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 Abstract: 

Safety Gun Detachable Magazine have played a dominant role for a long time in a GUNS AND RIFLES  for their easy loading 

and reloading of magazine in to the gun. Past studies show that the magazines are made by plastics since 2006 only. A lthough the 

material which is used for the magazine is high specific strength, at the same time the weight of the magazine is high to lift and 

loading of cart ridges. And the magazine floor plate is makes difficu lt to disassemble of magazine. After the investigation of  about 

the magazine, we are selected the suitable material for the magazine named zytel p lus nylon based polymer. It increases the 

mechanical strength of the magazine and also reduces the weight. Dry lubricant is used for make the magazine surface 

smoothness for free sliding of cartridges. The magazine follower is designed and adds  some extra features. In our project, we are 

done those things with the help of CAD design software’s . With those softwares we are applying structural and thermal analysis 

of the magazine to check the physical properties of the magazine like stress -strain, displacement, material deformation and crit ical 

zoon of the magazine. By the result of the analysis, check the design wheather it is safe or not. Then concluded with the pro ject 

objectives which we are done in this project.  
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 I. INTRODUCTION           

 

 A magazine is ammunition storage and feeding device within 

or attached to a repeating firearm. Magazines can be 

removable (detachable) or integral to the firearm. The 

magazine functions by moving the cartridges stored in the 

magazine into a position where they may be loaded into the 

chamber by the action of the firearm. The detachable 

magazine is often referred to as a clip, although this is 

technically inaccurate. Magazines come in many shapes and 

sizes, from those of bolt-action express rifles that hold only a 

few rounds to drum magazines for self-loading rifles that can 

hold one hundred rounds or more. Various jurisdictions ban 

what they define as "high-capacity magazines”. The earliest 

firearms were loaded with loose powder and a lead ball, and to 

fire more than a single shot without reloading required 

multip le barrels, such as pepper-box guns and double-barreled 

shotguns, or mult iple chambers, such as in revolvers. Both of 

these add bulk and weight over a single barrel and a single 

chamber, however, and many  attempts were made to get 

multip le shots from a single loading of a single barrel through 

the use of superposed loads. While some early repeaters such 

as the Kalthoff repeater managed to operate using complex 

systems with multip le feed sources for ball, powder and 

primer, easily mass-produced repeating mechanisms did not 

appear until self-contained cartridges were developed. 

 

 II. LITERATURE REVIEW  

  

S ZHANG, Y BO, S HAN-Journal of gun launch and control, 

2010. Design of feeding spring is a new method that has 

positive roles for reducing the total height of magazine and 

weapon was determined by the size of feeding spring’s 

assembly height aimed at the feed ing spring in magazine 

mechanis m, the method that focuses on reducing assembly 

height of feed ing spring was introduced and used. WT BULL-

US patent 4,570,840 Nailing Gun. A force chamber assembly 

of a spring 46 is of a rubber-like material and biases the keeper 

against the limit of a shoulder of the nose assembly. A handle 

130 between the but of the magazine and the gun proper 

secures the magazine firmly to the gun. The present invention 

provides an improvement for nailing guns that effects reliable 

gravity feed of loose nails into a firing chamber of gun and in 

a nail feed ing mechanism. DONALD J. MASSARI, JR. US 

patent-08/055,142-Magazine for a pneumatic fastener driving 

tool. An improved magazine for a fastener driving tool having 

a two black plate allowing easy access to a drive track for 

removing jammed fasteners from the tool. The magazine 

consists of a first fixed rail having a back plate section 

perpendicular to the rail, and a second rail slid able with 

respect to the fixed rail having a second back plate section 

perpendicular to the rail provid ing extra support to the driver 

track. R HAYES-Journal of artificial societies and social,  

2014-Agent based simulation of mass shootings. This journal 

provides a brief concept about the 2.9 pistols with 

permanently attached magazines that accepts more than 10 

rounds are classified as following characteristics such as 

folding, telescoping or detachable stock. A permanently 

attached magazine with the capacity to accept more than 5 

rounds of cartridges. DAVID J.BORDUA,ALAN J.LIZOTTE- 

Patterns of legal firearms ownership,1979- Using country 

level data for the state of Illinois, we constructed a path 

analytic model predicting legal gun ownership for men, 

women and minors. Two patterns of firearms ownership are 

identified: (1) gun ownership among women as a response to 

high rates of violent crime and (2) a sporting culture. Neither 

pattern has strong relations to urban-rural differences among 

countries. Legal gun ownership is not necessarily related to a 

violent subculture. Ownership may be part of a response to, or 

totally unrelated to a subculture of violence. GARY KLECK, 

E.BRITT PATTERSON- The impact of gun control and 

ownership levels,1980- What effects do gun control 
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restrictions and gun prevalence have on rates of violence and 

crime? Data were gathered for all 170 U. S cit ies with a 1980 

population of at least 100,000. The cities were coded for the 

presence of 19 major categories of firearms restrict ion, 

including both state- and city- level restrictions. Multiple 

indirect indicators of gun prevalence levels were measured and 

models of city vio lence rates were estimated using two-stage 

least-squares methods. The models covered all major 

categories of international vio lence and crime which 

frequently involves guns: homicide, suicide, fatal gun 

accidents. FREMANTLE, THOMAS FRACIS, first Baron 

Cottesloe (1798- 1890), eldest son of vice-admiral sir Thomas 

Francis Fremantle [q. v.], who married at Naples, on 12 Feb. 

1796, Elizabeth (d. 1857), daughter and coheir of Richard 

Wynne of Falkingham, Lincolnshire, was born in Bolton Row, 

Piccadilly, on  11 march  1798. He matriculated from Oriel 

College, Oxford on 19 March 1816, and graduated B.A. in 

1819, taking a first class in mathematics and a second class in 

classics. On 14 Aug. 1821 he was created a baronet, out of 

respect to the memory of his farther, who died on 19 Dec. 

1819. As Sir Thomas Fremantle he entered parliament at the 

general election of 1826, being elected for Buckingham in the 

conservative interest. In the session of 1829 he made some 

strong speeches condemning the pauperising influence of the 

poor laws. 

 

 III. PROBLEM IDENTIFICATION  

 

Up to now most of the problems occur in gun magazine are 

detected and solved by the engineers. We researched lots of 

about gun magazine through journals, they give a solution for 

the problems some problems are rectified but there are some 

problems are occurs while using guns. We are trying to solve 

those problems by using CAD softwares. The Weight of the 

magazines are varying by the different types of materials, if 

the magazine have more weight that is not continent for the 

users. Sometime the magazine follower gets slipped during 

loading of cartridge. If it happens during loading the cartridges 

get stucks and making problems. Some polymers are not 

translucent so that we cannot see how many cartridges are 

remains. During disassemble of magazines for maintenance 

purpose, it is difficult  to remove magazine cap from the 

magazine box. It  needs some extra tool fo r remove the cap. So 

that it is good during disassemble without having that tool. 

Lifet ime of the spring is getting reduce while longtime loading 

cartridges. The inner surface of the magazine box wants to 

more smoothness for the smooth sliding of cartridges. 

 

Objectives of Work: To reduce the weight of the magazine 

by using ZYTEL PLUS polymer and     increase the physical 

property of the material. To  design the follower for avoiding 

slip during loading cartridge. To  make the magazine more 

translucent and impressive. To provide a slot for easy 

removing purpose. To select the suitable material for the 

spring and analysis the strength. To provide a DRY 

LUBRICANT for the inner surface of the magazine box.  

 

 IV. METHODOLOGY 
 

This project work is totally carried out by the CREO3.0 

PARAMETRIC CAD SOFTWARE all the designs, 

simulation, and manufacturing are done by the CAD software. 

 

Material selection: Zytel is a t rademark owned  by DuPont 

and used for a number of different high strength, abrasion  and 

impact resistant thermoplastic polyamide formulations of the 

family  more commonly  known as nylon. The Zytel product 

line is based mostly on nylon 66, but also includes grades 

based on nylon 6 as a matrix, long chain nylons such as nylon 

610 (if based on at least one renewable monomer they are 

branded Zytel RS), and copolymers including a transparent 

resin called Zytel 330. Resins based on polyphthalamides are 

branded 'Zytel HTN'. The Zytel product range takes advantage 

of the fact that nylons are one of the most compatible 

polymers with modifiers and so offers grades with varying 

degrees of fiberglass, from 13% to 60%, (to increase stiffness 

and strength), rubber toughened resins, flame retarded grades. 

Nylon resins with mineral reinforcement are branded 'Min lon'. 

Dry lubricant(Additional features): Dry lubricants or solid 

lubricants are materials which despite being in the solid  phase, 

are able to reduce frict ion between two surfaces  sliding against 

each other without the need for a liquid  oil medium.The t wo 

main dry  lubricants are graphite and molybdenum d isulfide. 

They offer lubricat ion at temperatures higher than liquid and 

oil-based lubricants operate. Dry lubricants are often used in 

applications such as locks or dry lubricated bearings. Such 

materials can operate up to  350 °C (662 °F) in  oxidizing 

environments and even higher in reducing / non-oxidizing 

environments (molybdenum d isulfide up to 1100 °C, 2012 °F). 

The low-frict ion characteristics of most dry lubricants are 

attributed to a layered structure on the molecular level with 

weak bonding between layers. Such layers are able to slide 

relative to each other with minimal applied force, thus giving 

them their low friction properties. 

Component design: Magazine components are designed 

individually in part modeling by using CREO3.0 CAD 

software. 

Detailed drawing:  Technical d rawing, draft ing or drawing, is 

the act and discipline of composing drawings that visually 

communicate how something functions or is constructed. 

Technical drawing is essential for communicating ideas in 

industry and engineering. To make the drawings easier to 

understand, people use familiar symbols, perspectives, units of 

measurement, notation systems, visual styles, and page layout. 

Together, such conventions constitute a visual language and 

help to ensure that the drawing is unambiguous and relatively 

easy to understand. Many of the symbols and principles of 

technical drawing are codified in an international standard 

called ISO 128. 

Simulation: In simulation process, analysis both the structural 

and thermal analysis to check the material strength and 

conclude with whether the design is safe or not. 
 

 V. CONCEPTUAL DES IGN  
 

Model design: To make a crit ical 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. Modified Follower  
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Figure 1 shows that the remodeling of follower to avoiding 

stucking problems. 

 

 
 Figure. 2. Modified Floor Plate  

 

Figure 2 shows the grip and oval shaped hole is provided for 

the removing purpose without using any extra tools . We can 

easily remove with the help of fingers only. 

 

 
Figure .3. Magazine Overview 

 

Figure 3 shows the overview of magazine with added some 

features 

 

VI. S IMULATION OF MAGAZINE BODY 

 

STRUCTURAL ANALYS IS: In structural analysis, the 

forces acting at the top of the magazine head during loading 

and reloading of magazine into the rifle. So that we are 

analyzing the magazine by applying of 10kg/m^2.sec at the 

top of the magazine with the ZYTEL PLUS NYLON 

properties. 

 

 STRESS ANALYS IS  

     
 Figure.4. shows the analysis of stress in magazine body  

 
Figure.5. Shows the Graph of Stress Vs Curve Arc Length 

 

 Before applying the force, select the material for the 

component and to resist the displacement of the bottom 

surface. Then apply the force on the head and to create MESH 

to the component for every 30mm surface area. Finally 

analysis the design and conclude whether the design safe or 

failure. In the above analysied design, different colors are 

shown on the component. It indicates that where the stress is 

formed and also shows the critical areas. Here the component 

fully appeared with BLUE COLOR and slightly shown in 

GREEN color. SO THAT, THE DESIGN IS SAFE.  

 

THERMAL ANALYS IS:  In thermal analysis, we are 

applying temperature more than that of room temperature 

(50degree) with stress and check the design whether it is safe 

or not. 

 

 
 Figure.6. shows the thermal analysis of the magazine body  

 

 
Figure.7. shows the graph of stress vs curve arc length for 

thermal  analysis 

 

 
 Figure.8. Structural Analysis Results 
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Figure 8 shows the result for the structural analysis of the 

stress on magazine during loading of cartridges  

 

 
Figure. 9. Thermal Analysis Results 

 

Figure 9 shows the result for the thermal analysis  of the 

magazine body 

 

VII. CONCLUS ION 

 

This experimental investigation of STRUCTURAL AND 

THERMAL ANALYSIS constituents of the gun magazine and 

mechanical behaviour of the material has been carried out, that 

leads to the following conclusions: The processes of Selection 

of material (ZYTEL PLUS NYLON BASED POLYMER) for 

the magazine component results in an excellent quality and 

also reduce the weight of the magazine. We are p roviding 

TRANSLUCENT body for more v isible of the remaining 

cartridges by adding TRANSLUCENT CLAY. So  that we can 

easily identify the rounds while firing.  The shape of the 

magazine follower is changed for avoiding stucking problem 

while loading cart ridges. There are some difficulties happened 

during the disassemble o f magazine for maintenance purpose. 

The FLOOR PLATE is hard to remove because some other 

extra tool is needed to remove it. So  that we provide some 

additional features for easy handling and removing purpose for 

the floor p late. To increase the smoothness of the internal 

surface of the magazine for the sliding of the follower by 

using DRY LUBRICANT. 
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