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1. Executive summery    

2. Project background concept  

Padlock a comparatively small removable and portable locking device, usually but not always 

key operated on one side only. The locking member is a circular hinged sliding or swivelled 

shackle which passes through a hole in a staple, locking bar or similar member. Lock 

manufacturing industry is one of the most important, popular and employment oriented. 

Padlocks have an amazingly long history. Their roots are found in the ancient Egyptian, 

Greek, and Roman cultures. As with many other everyday objects, they were invented when 

the need for them arose. The basic technological concept of the first door locks – a bolt that 

can slide in both directions through the use of a key – also applied to the first padlocks. A 

padlock is a lock that hangs freely from its shackle while holding together the rings or staples 

on a door, box, or chest. The word padlock comes from the Middle English padlock, but the 

meaning of the root pad is unknown (Roman Era, 500 BC–300 AD). Padlocks have been used 

in Europe since the middle La Tène period, subsequently spreading to the Roman world and 

the Przeworsk and Chernyakhov cultures (Katarzyna Czarnecka). Roman padlocks had a long 

bent rod attached to the case, and a shorter piece which could be inserted into the case. 

Przeworsk and Chernyakhov padlocks had a sleeve attached to the case, and a long bent rod 

which could be inserted into the case and the sleeve (Katarzyna Czarnecka) 

3. Product Description and Application 

3.1. Product Description: 

Description: 

  Solid brass lock body, 3 pieces of the brass keys with the Nickel plated. 

  High security lock cylinder, with 3-6 brass pins inside of the cylinder. 

  Hardened steel, chrome plated shackle resists cutting 

  Brass pin tumbler cylinder for a long lasting, smooth working action 

 Dual Lever locking mechanism for increased security 

  Lifetime Warranty 

 Master key system available.  

  Long & Short Harden Shackle is available. 
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3.2. Product Application 

Padlocks is a detachable lock, having a movable hook or shackle that may be passed through a 

staple, ring, etc., on the object to be fastened, before being fitted into a socket. Padlocks have 

a wide variety of uses. They are commonly used to secure lockers, bicycles, and luggage. 

They are also frequently used as part of the security measures on commercial and industrial 

sites. Padlocks are subdivided into two major groupings: those that are not made of cylinder 

or pin tumbler construction and those that are made of cylinder or pin tumbler construction. 

Application  

 Open shackle brass padlock for general application  

Operation 

 Snap locking, key to unlock  

 Non key retention, shackle spring loaded 

 Shackle retained on opening 

4. MARKET ANALYSIS AND MARKETING CONCEPT 

4.1   MARKET STUDY 

Demand for padlocks of base metal for local market is met from import. Hence, in the 

absence of domestic production data the import data obtained from the customs Authority is 

used as a proxy to estimate the current unsatisfied demand for padlocks. The quantity of 

padlocks imported during the past 10 years is given below. 

4.2: SUPPLY 

The supplying countries of Padlock are  

 

 

 

 

 

 

 

 

 

No Local manufacturing companies are manufactures padlock in Ethiopia. 

4.3. Demand 

The recent market of padlock from the imported data is increasing day by day and has 

described below. To cover this broadening market the countries’ capacity in hard currency is 

main drawback. What the best is to manufacture all those locally. By doing this the enterprise 

 China 

 Japan         

  Switzerland 

 Italy 

 Thailand 

 United Kingdom 

 United States 

 United Arab Emirates 

 Netherlands 

 India 

 France 

 Belgium 

 Andorra 

 Germany 

 Kenya 
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at best tries to substitute the import product for the local market and it can also attend the 

national market.    

Year No of imported padlock of base metal  

2009 1,069,864 

2010 805,838 

2011 1,215,043 

2012 1,593,352 

2013 1,725,935 

2014 2,394,236 

2015 922,652 

2016 2,373,530 

2017 2,221,738 

2018 395,675 

                                 Table 1:- Demand table 

Source: - Ethiopians customs authority 

The import data depicted in Table 4 does not have any trend. It is characterized by a sharp 

increase and decline in consecutive years. The imported quantity which was 2,394,236 

units during 2014 has sharply decreased to 922,652 units in the following year, which is a 

decrease of almost 2.4 times. The imported quantity 922,652 units in 2015 incline to 

2,373,530 units in the year 2016. One specific features of the data presented in Table 1. Is 

that import experiences a sharp decline in the year following large importation.  

4.4. MARKETING STRATEGY 

Marketing strategies designed to help you achieve your business objectives and build 

competitive advantage. You will learn how to conduct market research, forecast potential 

sales opportunities, and develop a marketing plan. In turn, the marketing plan will outline 

the actions that must be carried out in order to persuade consumers to purchase the 

products and services you offer. This company mainly manufactures by complete 

imitation of the product. So the product of this company will have a price advantages than 

of the imported ones.  

The following are recommended site of sales 

 At the manufacturing site it will have a display show room 

 Different shops at some selected areas in Ethiopians regions 

 Whole sale  

 Export to east Africans and others. 
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4.5. PRICING 

The offered product ranges is used for all the types of commercial and residential 

structures for offering safety to valuables and also provide protection against robbery, 

vandalism, sabotage and unauthorized utility. Apart from this, our client can avail these 

products at leading market price. 

4.6. PROJECTED DEMAND  

 

 

 

 

 

 

 

 

 

 

 

 

  Table 2:- projected demand  

 

 

4.7. MARKETING ORGANIZATION 

Sales and marketing have distinct duties, but ultimately they have the same focus and 

perspective: reaching the consumer and promoting sales. 

 

 

 

 

 

 

 

Year Projected demand 

2020 1,243,551 

2021 1,096,492 

2022 682,366 

2023 113.683 

2024 594,623 

2025 1,636,574 

2026 1,813,680 

2027 6,562,696 

2028 9,051,035 

2029 1,512,308 

Marketing Department 

Sales Staffs R and D staffs  Sales 

Engineers   

Promotion 

staffs  

Marketing Manager 
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Fig.1: organizational chart of marketing department 

4.7.1. Marketing departments   

 Typically support the brand through public relations and identity campaigns. 

 They focus on long-term objectives and provide support for the front-line sales staff.  

 Work on promotion and advertising, identification and selection of wholesalers etc. 

 Conduct research and development on developing the design of the brand according to the 

customer demand. 

4.7.2. Market Segments 

In all regions and African countries this product is demand. 

4.7.3. Marketing Plan 

Once the team has developed the overall marketing strategy, each team member is responsible 

for implementing a corresponding marketing plan for the areas of his responsibility. These 

responsibilities include deciding on the promotional material for his market segment and 

pricing. In each case, the responsibilities of the marketing manager include ensuring overall 

cohesion to prevent inconsistent pricing among the market segments and contradictory 

promotions. The team has to work together to preserve the overall company image while 

meeting the requirements of each market segment to the maximum extent possible. 

4.7.4. Outcomes 

A cohesive and effective team balances the conflicting demands of its sales and marketing 

environment to achieve a common approach, with each team member taking responsibility for 

achieving the targets for his market segment. When a team member does not meet objectives 

for a particular segment, the role of other team members is to offer support to help improve 

performance. While each team member takes responsibility for his work, an effective team 

defines success as the meeting of all team targets. Such an integrated team effort improves 

overall sales and marketing performance and promotes team cohesiveness. 

4.8.  SALES PROMOTION/MARKETING SUPPORT 

 Through media such as television, radio, newspaper and magazines 

 Maintaining goodwill with the public 

 Press releases 

 Internet and related technologies through Email marketing, online advertising and 

mobile advertising  

 Social media portals such as Twitter, Facebook and YouTube also provide 

4.8.1. Values of the company 
 Customers talk we listen 

 The best teams win 

 Continuous improvement is our way of life 

 Innovations defines our future 
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5. RAW MATERIALS AND INPUTS 

5.1. RAW MATERIALS AND INPUTS REQUIRED 

Raw Material: Standard five-tumbler key locks are made of various strong metals. The 

internal mechanisms of locks are generally made of brass or die-cast zinc. The cam, which is 

the tongue that protrudes from the lock to secure it, is usually made of steel or stainless steel. 

The outer casing of a lock may be made of brass, chrome, steel, nickel or any other durable 

metal or alloy. High-quality materials and modern technology are adopted for zinc alloy 

mortise door lock manufacturing. Raw materials vary by items. The first step in a process is 

usually the most important. As a result, manufacturers of this business place a high level of 

emphasis on raw materials, and quality variations of these raw materials used in 

manufacturing often result in changes in the quality of the final product. All of those different 

types of padlocks are great, I hear you say, but what you really need is a standard durable 

padlock but you don’t know what material it should be made of? Brass? Steel? Zinc? Well 

let’s have a look at the different materials and what that means for you. Materials if you want 

your lock to serve you as long as possible, it is important to pay attention to the materials of 

which its parts are made.  

In generally selected Brass body with steel shackle (Shackle/Cable) Materials this project. 

The brass padlock is by far the most popular padlock on the market and rightly so Brass is 

weatherproof and cost effective and when used with a hardened steel shackle, it provides an 

excellent level of security. Brass is one of the most common materials for padlocks because it 

can never rust. Therefore, brass padlocks can be found in many different places all around the 

world and especially in outdoor applications. 

Scope  

Padlocks which included normal padlock, combination padlock and proposed padlock. 

Basically, a normal padlock focus on key function and combination padlock focus on both 

key and code functions. In this research, we proposed a padlock which focuses on closeable 

keyhole function in order to improve its security. This research is limited to specific Brass 

padlocks because of Excellent for outdoor use and marine environments, Brass bodies and 

cylinders provide excellent corrosion resistance, Available brass shackles for maximum 

corrosion resistance and Hardened chrome plated steel shackles for extra cut resistance. 

Padlock Parts and Mechanism: Padlocks usually consist of a solid body, a locking 

mechanism and a shackle. There are various different styles but the basic design and operation 

is the same. Most padlocks use solid metal bodies with the exception of disc of the padlock 
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and as the size of the padlock increases then the larger the keyway and locking mechanism 

can be. 

Padlocks come in many shapes colors and sizes. They have been around for hundreds of 

years, ranging in complexity of design by different people and civilizations depending on the 

technology and manufacturing processes they had available. With the industrial revolution 

came the mass-produced padlock which eventually settled on a pin tumbler design. Called so 

because inside are some pins and a barrel which rotates or tumbles over. 

 

Pin Tumbler Design: These are strong mechanical locks which are easy to mass produce and 

we find them used for everything from keeping our bikes where we left them to symbolizing 

the everlasting love between two people on a bridge, and then throwing the key away to 

ensure it can’t be undone. But these types of locks, especially the cheap ones, can be unlocked 

without a key if you know the correct method and once we understand how the lock works 

we’ll learn how to pick the lock. 

How the Padlock Works 

 

Shackle: When we look at a padlock the most noticeable feature is the U-shaped shackle at 

the top. In the unlocked position, one end of the shackle pops out of the main body allowing 

this component to rotate freely. On the inside surface of the shackle we will find two notches. 

These form part of the lock mechanism and we’ll see that part shortly. 

 

Notches: To lock the padlock we simply align the end of the shackle with the hole in the lock 

body and push these together. You’ll feel the internal locking mechanism engage and click 

into place, the shackle will now be unable to leave the body of the lock. To unlock the 



8 
 

padlock we need to insert the correct key into the key hole at the bottom of the lock body, and 

rotate the key until it releases the shackle. 

 

Locking a Padlock: When we look inside the padlock body, we can see the locking 

mechanism. 

 

Inside Padlock: The first part is the plug. The key will slide into the plug and follow the 

groves to ensure a smooth transition. 

 

Plug: When the key is turned, the plug will rotate. The plug has a number of holes in the top, 

within each hole there is a small metal cylinder known as a key pin. Each key pin is a 

different height, and this will correspond to the profile of the key. 

 

Key Pins: Within the housing of the lock we find a number of chambers which align with the 

holes on the plug. 

 

Chambers: Within each chamber we find a spring which pushes another pin, known as a 

driver pin. The spring pushes the driver pin into the corresponding hole of the plug until it 

touches the key pin. This also ensures the driver pin remains in contact with the key pin even 

when the padlock is rotated upside down. 
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Pin: The intersection between the plug and the lock housing is known as the shear line. With 

no key inserted, the driver pins sit part way in the housing chamber and part way within the 

plug. This means the plug is unable to rotate. 

 

Shear Line: When a key is inserted into the lock, the key pins will follow the profile of the 

key and move up and down until the key is fully inserted. Once fully inserted, if the correct 

key has been used, then the top of each key pin will align with the shear line. The driver pins 

will have been pushed up and will now fully sit within the housing while the key pins sits 

fully within the plug. This means the plug is now able to rotate. If the wrong key is inserted 

then the pins will not align and the plug will be unable to rotate. 

 

6 Chambers: Notice this lock has 6 spring loaded chambers. Only 5 of these are used by the 

key to form part of the lock. But the 6
th

 driver pin sits within a deep groove and is not used by 

the key. Instead, this pin is preventing the plug from being pulled out of the lock body and it 

does that because it is always engaged into the groove in both the locked and unlocked 

position. 

 

6th Pin: So, once we have the correct key and we can rotate the plug, we now need a way to 

release the shackle whilst ensuring it can’t be removed without the key. 
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Cam: At the end of the plug we have a cam. This is just a piece of metal that extends off the 

body of the plug but it has this shape to it that allows it to act like a leaver. 

 

Latches: Surrounding the cam is a latch, placed on either side. The outermost ends of the 

latches are angled and will fit into the notches of the shackle. A spring sits inside the lock and 

will push against each latch, forcing it outwards so that the angled edges will be forced into 

the notch. This interlocking of the latch and notch prevents the shackle from being pulled out. 

 

Springs: The innermost end of each latch has a small arm which extends out and rests against 

the flat edge of the cam. One latch rests against the top and the other rests against the bottom. 

When the cam rotates its shape causes the latch arms to pull inwards against the spring, 

detaching them from the notches on the shackle. 

 

Arm: The shackle can be lifted out at this point, but to make it easier to use, a spring is placed 

under the longest end of the shackle, within the lock main body. This will push the shackle 

out making it easier to use, but also letting us visually tell if the lock is unlocked or locked. 

 

Spring under Longest End of Shackle 
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Brass Padlock Diagrams 

Amount of raw materials needed for brass padlock product 

S.NO Padlock Part QTY Material  Import/ 

manufactured 

Description in 

piece and mm 

Annual 

Input 

1 Padlock Body  1 Brass manufactured Piece 1,500,000 

2 Shackle 1 Stainless steel manufactured Piece 1,500,000 

3 Ball bearing 2 Brass manufactured Piece 3,000,000 

1 Cam Driver 1 Brass Import  Piece 1,500,000 

5 Plug rear 

protection plate  

1 Brass Import  Piece 1,500,000 

6 Plug 1 Brass Import  Piece 1,500,000 

7 Pins  5 Brass Import  Piece 75,000,000 

8 Counter pins  5 Brass Import  Piece 75,000,000 

9 Spring  5 Brass Import  Piece 75,000,000 

10 Latches  2 Brass manufactured Piece 3,000,000 

11 Bolt 1 Brass Import  Piece 1,500,000 

12 Screw 1 Brass Import Piece 1,500,000 

13 Brass section bar 1 Brass Import Ton 5,000 

14 Key 3 Stainless steel manufactured Piece 45,000,000 
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Table 4: Costs of raw materials of padlock 

Sr. 

N

o.  

Description  Uni

ts  

Unit 

price 

Annual 

consumptio

n  

Annual 

Cost  '000 

FOB Frei

ght 

(2.5

% 

FOB

) 

Insur

ance 

(2% 

FOB

) 

Duty 

Paying 

Value 

(Cost + 

Insuran

ce + 

Freight 

) CIF 

Custom

s Duty 

Rate 

(DPV x 

CUDU 

(10 %) 

=A) 

Excise 

Tax 

Rate((

DPV + 

A) x 

EXTA

(0 %)= 

B)  

VAT 

((DP

V + A 

+ B) x 

VAT(

15% 

)=C) 

SURTA

X=(DP

V + A + 

B + C) 

x 

SURTA

X 

(10%) = 

D  

Withho

lding 

Tax(D

PV x 

WHT 

(3% ) 

= E) 

Estim

ated 

Total 

payabl

e (A + 

B + C 

+ D + 

E)  

Bank 

Charg

e 3%   

0 

CIF 

Port 

handli

ng 

(1% 

of 

CIF) 

Inlan

d 

Trans

port 

(1.5

% of 

CIF) 

Actual 

Total 

Payabl

e FC L

C 

1 Padlock 

Body 

pcs $2  1,500,000 3000   3,000 75 60 3135 313 0 517 396 94.05 1321 94 31 47 4628 

2 Shackle pcs $1  1,500,000 1500   23 0.57 0.5 24 2 0 4 3 0.7210 10 0.72 0.240 0.36 35 

3 Ball bearing pcs $0.20  3,000,000 600   600 15 12 627 125 0 112 86 18.81 343 18 6.27 9.4 1005 

4 Cam Driver pcs $2  1,500,000 3000   3,000 75 60 3135 156 0 493 0 94.05 744 94 31 47 4051 

5 Plug rear 

protection 

palate 

pcs $0.60  1,500,000 900   900 22 18 940.5 47 0 148 0 28.215 223 28 9 14 1215 

6 Plug pcs $1  1,500,000 1500   1,500 37 30 1567 0 0 235 0 47.025 282 47 15 23 1935 

7 Pins pcs $1  75,000,000 75000   75,000 1875 1500 78375 7837 0 12931 9914 2351 33035 2351 783 1175 115720 

8 Counter pins pcs $1.50  75,000,000 112500   112,500 2812 2250 117562 0 0 17634 0 3526.8 21161 3526 1175 1763 145189 

9 Spring pcs $0.20  75,000,000 15000   15,000 375 300 15675 1567 0 2586 1982 470.25 6607 470 156 235 23144 

10 Latches pcs $9.00  3,000,000 27000   27,000 675 540 28215 2821 0 4655 3569 846.45 11892 846 282 423 41659 

11 Bolt pcs $0.20  1,500,000 300   300 7.5 6 313.5 31 0 51 39 9.405 132 9 3 4.7 462.8 

12 Screw pcs $0.30  1,500,000 450   450 11 9 470 47 0 77 59 14 198 14 4 7.05 694 

13 Brass 

section bar 
Ton 

$7,50

0  
5000 

37,500,

000  
  

37,500,0

00 

9375

00 

7500

00 

391875

00 

391875

0 0 

64659

37 

495721

8 

117562

5 

16517

531 

11756

25 

39187

5 

5878

12 

578603

43 

14 Key pcs $0.10  45,000,000 4500   4,500 112 90 4702 470 0 775 594 141.07

5 

1982 141 47 70.5 6943 

 Total FOB $245,2

50  
                            292298 
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6. Engineering and Technology 

The standard padlock is ideal for a range of applications from locking up portable and walk-

in coolers, chest-type freezers/coolers, uprights and other food storage and handling 

equipment. Our long shackle range affords the same great benefits and proven quality of the 

standard brass range.  

Technology 

 • Lock body made from solid brass  

• Shackle made from hardened steel 

 • Inner components made from rust-free materials 

 • Precision pin cylinder 

 • Included two keys  

To choose a reliable padlock it is necessary to outline their types and features. Sizes of 

padlocks First, we should distinguish several types of padlocks, depending on their size. Each 

of these is focused on usage in certain conditions. There are the following types: Small - 

designed to be used on suitcases, boxes, mailboxes, and other small things. 

 

Fig 20: padlock size  

Small padlock Medium - these are standard general-purpose models used almost everywhere. 

Large - these bulky and rather heavy padlocks are mainly used to lock warehouse gates and 

other industrial and farm buildings. Some locks can perform a purely decorative function. In 

this case, the size and looks are the main criteria when choosing.  

Small, medium and large padlock According to their size padlocks are divided into three main 

types: small, medium and large Locking mechanisms. To understand what type of padlocks 

are the most reliable, one should consider their internal structure, namely, the principle of 

operation of the locking mechanism.  

Functions and features  
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Fig 21: Padlock material selection  

These selected Padlocks have a brass body and steel shackle. They have a self-locking action. 

These Assurance brass bodied padlocks provide an excellent level of security. Each lock 

features a high strength, brass cylinder mechanism that is accurately machined, durable and 

rust resistant. They have stainless shackle springs and a steel shackle. All locks above 30mm 

in body size have hardened anti-cut and saw resistant shackle with double locking tongues for 

improved security. 

Technical specifications of each product type:- 

Table 5: padlock specifications 

Width mm Body dimensions mm 

A x B x E 

Shackle dimensions 

mm 

Weight(g) 

20 20 x 10 x 36 3 x 10 x 13 31 

25 25 x 10 x 45 4 x 12 x 15 46 

30 30 x 13 x 54 5 x 16 x 18 98 

40 40 x 15 x 63 6 x 22 x 22 160 

50 50 x 17 x 79 8 x 28 x 30 271 

60 60 x 19 x 90 9 x 34 x 36 415 

 

6.1. Production capacity and production program 

 Performance measurement is the use of evidence to determine progress toward specific 

defined organizational objectives. This includes both quantitative evidence (such as the 

measurement of customer travel times) and qualitative evidence (such as the measurement of 

customer satisfaction and customer perceptions).At the beginning the production capacity of 

the company is 4,717 padlock (20 mm, 25 mm, 30 mm, 40 mm, 50 mm and 60 mm of each 
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type) each day and a total of 122,648 units per month and 1,471,786 Each year, when the 

company working at its full capacity its production will increase. And it is assumed those 300 

days of working per year. The production program considers that for the first production year 

the plant will utilize 32% of its capacity, 38%, 53%, 68 and 83 % in the second, third and 

fourth year. From the fifth year on ward the plant will utilize its full capacity.  

Table 6: Expected total production 

Year 1 2 3 4 5 

Annual Production (units) 1,971,786 2,371,786 3,271,786 4,171,786 5,071,786 

Capacity of production per day 164,315 197,648 272648 347648 422648 

Capacity Utilization % 32 38 53 68 83 

Total organizational performance =
                                      

                                      
 

                                                       = (1,471,786 padlock)/ (1,971,786 padlock) 

                                                              =74.64% 

The process through which a company sets the parameters within all the programs, 

investments and profits should achieve the desired result. 

Padlock (20 mm to 63mm)  

 Brass padlock made in Ethiopia  

 3 Keys 

 Very Strong 

 Heavy duty padlock 

 In Different sizes select the size you want 

 6.2. Manufacturing Process 

The Manufacturing Process of Padlocks 

In this step the manufacturer makes the rest of the parts needed to make the lock. Some of 

these parts include; the cylinder, guard plates, washers, the bolt or cam, and the casing. The 

design process is about designing the lock. While designing it, the manufacturer has to do 

may things, such as; make a lock according to the customer's specifications, design around the 

past lock company's lock, and make sure that the lock uses the same purpose as before.  

1. Design 

Locks come in grades, from low-security to high-security. A low-security lock is generally 

made from cheaper materials, and its parts can be mass-produced. A company that 

manufactures low-security locks may have two or three available models, and keep in stock 

the parts needed to customize them. Beyond low-security, the lock manufacturer is generally 
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what is called an original equipment manufacturer, meaning that they make the parts for their 

locks as well as the final products. This kind of manufacturer may keep only the most basic 

and common parts in stock, and most of its orders require custom design. The process begins 

with the manufacturer assessing the customer's specifications. The customer orders a lock to 

fit a certain size door for example, and asks that the locks can be opened with a master key. 

The lock manufacturer then comes up with the best design for that customer's needs. In some 

cases, a customer may have purchased locks in the past from one company, and now wants 

more identical locks from a different manufacturer, who promises to make them more 

economically. Then, the lock manufacturer examines the customer's original locks and goes 

through what is known as a reverse engineering process. The manufacturer's design team 

figures out from the existing lock how to make their product match it. In many cases, the 

customer's first lock company has patented aspects of its lock construction. The second 

manufacturer may not duplicate it without infringing the other company's patents. So, the 

designers "design around" the first company's product, producing a lock that will match the 

customer's originals and serve the same purpose, but using different mechanisms. Medium 

and high security locks in most cases go through this design stage, making the production of 

locks a time-consuming process. A reputable manufacturer making anything but low security 

locks may take from eight to 12 weeks to produce locks for an order, from the time the 

specifications are given to when the locks are packed and shipped. 

 

Fig.22: Inner part of cylinder 

This lock has a rotating cylinder that is held fast in the bolt by a series of five spring-

driven pins of different heights. The key has five notches on it that correspond to the 

heights of the five pins. When the correct key is inserted, the pins line up level, and 

the cylinder can be turned to disengage the bolt. If the wrong key is inserted, the pins 

catch. 
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2.  The Key Process:  For the standard five-tumbler key lock, the key is made first. The lock 

manufacturer buys key blanks and cuts the ridges, or combinations, in each key. Each key 

has five bumps on it that are cut to different levels. These levels are designated by 

numbers. A low cut is one; next up is two, then three. In many cases, there are only four 

levels, though some manufacturers may use as many as seven. A five-tumbler key lock 

with four levels in the key yields four to the fifth power, or 1024, different possible 

combinations of ridges in the key. The five ridges are listed by the height of each level, 

yielding what is called the combination for the key. A key with the combination 12341 is 

cut with the first ridge at level one, the second at two, the next at three, and so on. The 

lock manufacturer chooses the combinations from a random list and cuts each key 

differently. 

3. Internal mechanisms 

The internal mechanisms are made next. These have been designed to fit this particular lock 

order, and the machinery that makes them may have to be re-tooled or reset. Because the tiny 

interior parts, specifically the pins, must be manufactured to exceedingly fine tolerances, the 

machinists may make a trial run before starting a big job. Then the machines may be re-set if 

necessary. The machining of small brass parts takes many steps. They may be cast, then 

grooved, ridged, jeweled, and polished. Precision tools handle these jobs, cutting the metal to 

within tolerances of plus or minus 0.001 of an inch. 

4. Other parts 

The manufacturer also makes the other parts of the lock. The cylinder, or plug, that the key 

fits into, guard plates, washers, the bolt or cam, and the casing, are all made according to 

design specifications, by die-casting and then further machining. The number of parts varies 

with the design of the lock, but even a small and relatively simple lock may have thirty 

separate parts, and some of these parts require multiple tooling. The process of making the 

lock components can take several weeks. 

 

Fig. 23: Schematic of a typical lock showing main components 

1. Lever 2. Escutcheon 3. Assay, lock unit with faceplate    4. Cover 
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5. The Assembly Process 

When all the parts are ready, the locks are assembled by hand. Lock workers sit at well-lit 

tables with a kit of the pieces of the lock in a bin, and the key on a stand in front of them. An 

experienced worker can tell the combination of the key just by looking at it. The worker first 

fills the plug, or cylinder, of the lock with the pins that correspond to the combination of the 

key. The worker inserts a tiny spring and then the lock pin, using a small tool called an 

assembly pick to hold the small parts. The assembly pick has a small screwdriver on one end 

and a point on the other, and the worker uses it to prod the delicate parts in where they belong. 

Once the plug is filled according to the key combination, the worker snaps or screws together 

the other parts around the lock. Though it is skilled work, it takes no special training, and 

these workers are not locksmiths. 

 

 

 

 

 

 

Fig. 24: Cross section of a typical lock 

6. Final steps 

 Once a lock is fully assembled, the worker checks it with the key to make sure it works. It 

may pass to a quality control station at this point, and then be dusted or polished. Workers 

package the completed locks and box them for shipment. 

Specification of padlock manufacturer 

1. Mini digital combination lock, easy to operate and reset. 

2. Four-digital combination padlock, suitable for luggage, travel case and computer bag. 

3. Available color: gold, silver, blue and black, customized logo available 

4. Customized logo and package are welcome 

In the assembly process lock workers put the locks together by hand. The key process is about 

manufacturing the key. Manufacturers have to do many steps in this process, such as; select 

the combination from a random list and cut the combination in each key. In these steps the 

workers check to make sure that the key works in the lock they just made. Next, it may pass to 

a quality control station to make sure everything is right. Finally, the workers package the 

completed locks and box them for shipment. In this step the mechanisms are made to fit a 
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particular lock order. The machines may be re-tooled or reset during this step. Also, this step 

has fine tolerances when cutting the metal.  

1. Section bar: Brass section bar as the lock body, which can be proved the Material. As 

usual, we will customize the size of kinds of brass padlock, according the clients detail 

requirement, from 20 mm to 60 mm, all of them we can offer, even the specific size and 

sharp. We have enough confidence to finish the production follow the stander. 

 

Fig 25: Brass section bar 

2. Stamping: In our factory we have kinds of the stamping machines from 15 tons to 120 

tons. Total investment is more than two million. In order to reduce the cost and spend the 

production, our stamping uses the high speed stamping. Gather the step of the stamp 

molds from 5 sets to 1 set. One side, it help us to reduce the cost, and in the other side, it 

helps us to speed of production. 

 

Fig 26: stamping machines 

3. Polished Machine: We have more than 5 sets of the polished machines. As known, the 

treatment of the brass padlock, it is really important as human’s face. In the other site, the 

quality of the treatment for the surface, depended of the quality level, mat polish, mirror 

polish, both of them we can do, full-automatic of polishing the brass padlocks body. 
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Fig 27: Polished Machine 

4. Assemble: There are assembled by manually. They are the team of our factory. 5 

assembly line, testing, packing, each step we will have the person who responsible. 

 

Fig 28: Padlock assembled by manually 
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6.3. Machinery and Equipment requirement and cost 

Table 7: the machines and tools required and their price 

S.

No

. 

Machine name Qua

ntit

y  

Total Cost (”000) 

FC L

C 

FOB Freig

ht 

(2.5

% 

FOB) 

Insur

ance 

(2% 

FOB

) 

Duty 

Paying 

Value 

(Cost + 

Insuran

ce + 

Freight 

) =CIF 

Customs 

Duty 

Rate 

(DPV x 

CUDU 

(10 %) 

=A) 

Excise 

Tax 

Rate((D

PV + 

A) x 

EXTA(

0 %)= 

B)  

VAT 

((DPV 

+ A + 

B) x 

VAT(

15% 

)=C) 

SURTA

X=(DP

V + A 

+ B + 

C) x 

SURTA

X 

(10%) 

= D  

Withh

olding 

Tax(D

PV x 

WHT 

(3% ) 

= E) 

Estimate

d Total 

payable 

(A + B + 

C + D + 

E)  

Instal

lation 

(4% 

of 

CIF) 

Bank 

Charg

e 3%  

CIF 

Port 

handlin

g (1% 

of CIF) 

Inland 

Transport 

(1.5% of 

CIF) 

Actual 

Total 

Payable 

1 Vertical Injection machine  1 8,000   8000 200 160 8360 0 0 1254 0 250.8 1504.80 334 250.8 83.6 125.4 10659 

2 Molding Machine  1 22,000   22000 550 440 22990 0 0 3448 0 689.7 4138.20 919 689 229.9 344.85 29312 

3 Drilling Machine  1 10,000   10000 250 200 10450 0 0 1567 0 313.5 1881.00 418 313.5 104.5 156.75 13323 

4 CNC Lathe  machine 1 80,000   80000 2000 1600 83600 0 0 12540 0 2508 15048 3344 2508 836 1254 106590 

5 Bending  machine 1 10,000   10000 250 200 10450 0 0 1567 0 313.5 1881.00 418 313.5 104.5 156.75 13323 

6 Meter rule 1 12   12 0.3 0.24 12.54 0 0 1.88 0 0.3762 2.26 0.50 0.376 0.1254 0.1881 15.989 

7 stamping machines  1 10000   10000 250 200 10450 0 0 1567 0 313.5 1881.00 418 313.5 104.5 156.75 13323 

8 Polished Machine 1 15000   15000 375 300 15675 0 0 2351 0 470.25 2821.50 627 470.2 156.75 235.125 19985 

9 Heat treatment  machine  1 10000   10000 250 200 10450 0 0 1567 0 313.5 1881.00 418 313.5 104.5 156.75 13323 

10 Forging machine  1 100000   100000 2500 2000 104500 0 0 15675 0 3135 18810.00 4180 3135 1045 1567.5 133237 

11 Cutting  machine  1 20000   20000 500 400 20900 0 0 3135 0 627 3762.00 836 627 209 313.5 26647 

 Total                                   379742 

REMARK: - Bank Charge 3% of CIF Inland Transport   1.5% of CIF                               Port handling 1% of CIF 
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6.4. Utilities of the plant  

The major utility requirement of the plant is electricity and water. The required quantity and 

cost of utility. 

Table 8: Annual utility requirement and cost 

S.No. Utility Energy  Qty Unit Cost Cost (Birr) 

1. Electricity  KW-HR 80,000  382,450 

2. Water  Meter cube 20  2000 

Total  384,000 

An estimate of utilities consumption is essential for identifying the existing sources of supply 

and any bottlenecks and shortages that exist or are likely to develop. Details of electric utility 

requirement are shown in the above table 9.  

6.5. LAND AND BUILDING CONSTRACTION  

6.5.1. PLANT LAYOUT AND MACHINE LAYOUT 

PRODUCT OR LINE LAYOUT: In this type of layout the machines and equipment’s are 

arranged in one line depending upon the sequence of operations required for the product. It is 

also called as line layout. The material moves to another machine sequentially without any 

backtracking or deviation i.e. the output of one machine becomes input of the next machine. It 

requires a very little material handling. It is used for mass production of standardized 

products.  

6.5.2. LAND 

The main work stations and area needed are identified in the following table  

Table 9: Total area requirement of each work station 

S.No. Work station symbol 
Total Area Needed 

Actual work area(m
2
) Aisle area (m

2
) Total (m

2
) 

1 Warehouse WH 15 10 25 

2 Brass Rod Storage  BRS 8 6 14 

3 Cutting workstation CWS 7 6 13 

4 Heating workstation HWS 40 20 60 

5 Forging workstation FWS 15 5 20 

6 Molding workstation MWS 15 6 21 

7 Housing storage HS 60 20 80 

8 Housing workstation HW 20 15 35 

9 Assembly section AS 150 80 230 

10 Testing section TS 20 8 28 

11 Shipping and receiving SR 15  15 

12 
General components 

storeroom 
GCS 35 10 45 

13 packaging P 20 8 28 

14 Offices O 250 50 300 
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15 Garden G 80  80 

16 Restrooms RR 20  20 

17 Parking P 30  30 

18 Expansion E 1000  1000 

  Total  2,044 

In Addis Ababa for an industry the payback period of the lease of the land is within 20 years. 

The total cost of land lease at 500 Birr/m2 is 1,022,000 Birr. The legislation set the maximum 

on lease period and the payment of lease prices. On the other hand some of the investment 

incentives arranged by the Addis Ababa city Administration on lease payment for industrial 

projects are granting longer period and extending the lease payment period. The criterions are 

creation of job opportunity, foreign exchange saving, investment capital and land utilization 

tendency, etc.  The total land area for the envisaged plant is estimated at 2500 m
2
. The plant is 

build that land is required to accommodate plant building, management offices, social 

building for workers, stores, and other industry related activities. Out of the total area 2,044 

m
2
 will be covered by building.  

6.5.3. BUILDING CONSTRUCTION 

The building mainly includes the manufacturing, warehouse, store rooms, offices, restrooms 

and restaurants.  

The manufacturing section will have two sections the top and the bottom level. The bottom 

level will cover  

 Shipping and Receiving  (15 m
2
) 

 Warehouse  (25m
2
) 

 Packaging (28m
2
) 

 Storage  (80m
2
) 

 Reception  (110m
2
) 

 Assembly (230 m
2
) 

 Housing (35m
2
) 

 Testing (28m
2
) 

A total of 551 m
2 

area is used in the bottom level for manufacturing in addition the stores and 

warehouse also constructed in the bottom level.  

In the top level  

 Office area  (300 m
2 

) 

 Work shop ( 20 m
2 

) 

A total of 320 m
2 

area is used in the bottom level for manufacturing in addition the stores and 

warehouse also constructed in the bottom level. 

Out of this total space 20 m
2
 is free space for walking and 551 m

2
 is for machine installation 

and production area, storage and shipping and receiving area. 
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And 340 m
2
 is used for an offices, garden, restrooms and parking. So a total of 1500m

2
 is used 

for the padlock manufacturing company. 

The factory built-up area is estimated at 1500 m2. At building rate of Birr 1500 per m2 the 

cost of building and civil works will be 2,000,000 Birr. And other built up areas are office 

building, restaurant and management office the total land area for envisaged is estimated 320 

m2. At building rate of birr 3000 per m2 the cost of building and civil works will be 

1,000,000 birr. The remaining area used for internal road and green areas, parking and for 

other related industries activities. 

Table 10: Factory cost  

No  Descriptions cost/sq.(Birr) Land area  Total cost (Birr) 

1 

B
u
il

d
in

g
 c

o
st

 Factory building and related 

constructions 

1,500 860 m
2
 

1,290,000 

2 Office building  3,000 340 m
2 

1,020,000 

3 Workers residence and restaurant 2,500   

4 Stores  2,500   

5 Internal road and green area --- 300 m
2 

--- 

6 Land cost 500 1500m
2
 1,022,000 

Total 1500m
2 

3,332,000 

For the purpose of this project 20 years payment completion period and 10% down payment is 

used. The land lease period for industry is 50 years. Accordingly, the total land lease cost 

estimated at 3,332,000 Birr of which 10% or 333,200 Birr will be paid in advance. The 

remaining Birr 2,998,800 birr will be paid in equal installments within 20 years i.e. Birr 

149,940 annually.  

Table 11: pay back table 

Year  Pre-payment 

(10%) 

Normal payment 

per year  

Total payment 

(’000) 

Remark  

1
st
  2,998,800 Birr 149,940  333.200 Sum of the two costs 

2
nd

-19
th

  --- 149,940 149.940 For each year 

6.6. Environmental impact assessment 

Environmental impact assessment (EIA) is, essentially, an environmental management tool, 

which provides information on the impacts of development projects to those who take the 

decision as to whether the project should be authorized. It is a predictive tool in that it aims to 

identify the likely effects of a development action on the environment. It is not intended to 

stop developments, but rather to make clear to society the consequences of development 

decisions. The first EIA legislation was enacted in the USA through the National 

Environmental Policy Act (1969). Since then, EIA has become a legal requirement in many 
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industrialized and developing countries for developments with a significant effect upon the 

environment. EIA is an evolutionary, rather than a revolutionary, concept. Prior to EIA 

legislation, most advanced planning systems contained provisions for environmental 

protection, but they failed to evaluate the 'total' impact of a development upon the 

environment in a systematic way. There are several key stages to the EIA process which 

include; screening, scoping, baseline, impact prediction, impact assessment, and mitigation, 

production of the EIS, EIS review, and follow up. The iterative nature of the EIA process can 

be demonstrated, for example, through the early design of mitigation measures which can lead 

to a reassessment of the significance of the project's impacts at the screening stage.  

The individual project components should have to consider the following concerning about 

environmental protection:  

Table 12. Checklist for environmental protection. 

Location and physical works:   

 Occupation of land and boundaries   

 Occupation of property   

 Underground structures, incl. excavations and drainage    

 Aboveground structures, incl. earthworks, bridges, fences, embankments   

 Land use changes   

 Access routes   

 Closure and diversion of existing roads, water bodies, utilities etc   

Construction phase:   

 Site clearance and preparation   

 Earthworks   

 River crossing, diversion, culver ting    

 Supply of material, power, water   

 Plant operation, movement of men and materials on and off site, pilings, drilling, digging   

 Waste disposal - spoil, debris, surplus material   

 Site effluents and run off   

 Air emissions from vehicles and machines   

 Emissions of heat, noise, light   

 Dust generation   

 Use of hazardous materials   

 Temporary occupation of and access to worksites   

 Temporary storage   

Operation Phase:   

 Generation of pollutants to air, water, soil, sewerage system No   

 Generation of light, noise, vibration No  

 Accidents, releases, spills No  

 Access and movements of people Yes  

 Operation of auxiliary facilities Yes  

 Human safety Yes  
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 Traffic safety Yes  

The potential environmental impacts to consider include the following: 

Physical:   

 Geology and ground conditions Good  

 Soils - quality, quantity, stability   

 Surface water resources – quality, quantity   

 Ground water resources – quality, quantity Good  

 Air quality   

Land and land use:   

 Land use – residential, commercial, recreation, open space Yes  

 Homes, gardens and other property Yes  

 Land tenure Yes  

 Land use plans and development Yes  

Natural heritage and resources:   

 Habitats, species and biodiversity   

 Landscape, ecosystems and protected areas   

 Natural resources   

Policies and plans:   

 Plans, policies and programs of other agencies   

People:   

 Noise and vibration No  

 Human health, hazards and welfare Yes  

 Recreation Yes  

 Community cohesion and mobility Yes   

Heritage:   

 Archaeological, historical and cultural resources Yes   

Infrastructure:   

 Infrastructure capacity and public utilities – waste disposal, sewage 

collection, water, power, gas and heating 

Yes   
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6.7. Human Resource requirement And Company Structure  

6.7.1 Company Structure  

Organizational stracture is formal relationship amoung jobs in an organization 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 29: Company Organizational stracture 

6.7.2. Human Resource Requirement  

The plant requires technical and administrative personnel. The total amount and annual salary 

is described below.  
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Table13:  Number of employees and their salary 

 

S.No.  Distribution  Amount  Unit salary per 

month (birr)  

Accumulative salary 

per month (birr)  

Accumulative 

salary per year 

(birr)  

  Management members          

1 Board of directors 3 15000 45000 180000 

1 General manager 1 10000 10000 120000 

2 Production and Technique manager 1 8000 8000 96000 

3 Finance and administration head 1 7000 7000 84000 

4 Marketing head  1 5,000 5000 60000 

5 Purchasing head  1 5,000 5000 60000 

6 secretary  1 2,000 2000 24000 

  sub Total 9 52,000 82000 624000 

  Production members          

7 Production head  1 5,000 5,000 60,000 

8 Designers  1 4,000 4,000 48,000 

9 Raw material store keeper 1 3,000 3,000 36,000 

10 Finished product store keeper 1 3,000 3,000 36,000 

11 Operators  57 1,400 79,800 16,800 

  sub Total 61 16,400 94,800 196,800 

  Maintenance members          

12 Maintenance head  1 5,000 5,000 60,000 

13 Senior mechanics  2 3,000 6,000 36,000 

14 Electric technician  2 2,500 5,000 30,000 

15 Junior  Mechanics  4 2,000 8,000 24,000 

  sub Total 9 12,500 24,000 150,000 

  Others          

  Driver 3 1500 4500 18000 

15 Messenger & cleaner 5 1000 5,000 12,000 

  sub Total 8 2500 9,500 30,000 

  TOTAL 87 83,400 210,300 1,000,800 

  Workers Benefit 15% of basic 

Salary 

      150120 

   Grand Total        1,150,920 


