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Introduction

Nearly every adult uses a knife almost every day. If not at work, then in gatherings and preparation of food.

But how many knives does one see that are genuine works of loving craftsmanship?

Very few I must say, if any.

Knife-making may strike you as a curious endeavor. With so many good knives available, you might ask yourself, why would anyone want to make one by hand? This question struck my mind when a close friend who worked in the office next to mine began talking to me about the knives he was making.

Almost every day, he would work the word knife into at least one or two conversations. His desk right next to mine always had samples of his work, used as letter openers and paperweights. I was surprised by the uniqueness of those handmade knives. They were sleek and easy to use!  Handmade knives have a more mellow and personal look than commercial knives. You need not have a tremendous amount of experience in metal or woodworking to make exquisite knives!

In this book, I have decided to look at Knife-making principles from the perspective of a student, and so together, we can deal with the nervousness of using the right tools to make the-perfect-knife. This book will also cover several aspects like safety precautions you will need to observe when sharpening and taking care of your knife the right way! You'd think that making a knife needs no safety kit until you see your working space saturated with very visible dust particles!

Knife-making is an ancient art that dates back thousands of years ago. Since then, technology has advanced, making life better and more comfortable for us. We live in times where technology is continuously advancing, and tools are being replaced with modern gadgets. However, knives have surprisingly remained the same. Nothing, absolutely nothing, beats the usefulness and efficiency of a simple blade!

Apart from making knives, you will be taught how to make a handle for your knife and other techniques that will give your project a fabulous look. For your practice are several project ideas that are great for beginners. Once you try out most of them, you'll see how better you'll become as time goes on.

With all of that being said, let's proceed to make some beautiful knives.


Chapter 1: Getting Started

There is a fundamental principle to get started with the hobby of knife-making. Before you start thinking about making a living from Knifemaking, make it your hobby first. The money will take care of itself later.

The first thing you need to do is to get involved in the whole process of Knifemaking, spending hours in your workspace regularly, getting covered with dust, wearing a respirator, constantly working in a hot space environment. And at that point, if you still want to continue, knowing well, all the stress that comes with it, you could then start thinking about making money from the art. But first, just focus on having fun with Knifemaking, seeing if you enjoy the hobby.

Picking a Space for your shop

There is no excuse whatsoever for not being able to start your journey into Knifemaking. You don't need to have a large workshop with huge machines and lots of cash before you can begin. You can start small. You also do not need to know everything there is to Knife-making before you start. Everyone started as a beginner!

Recognition that you don't know something is the first step in learning to do it right. The first key to mastering any hobby is admitting that you don't know it and are willing to learn.
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You need a place to work, but it doesn't have to be huge or elaborately equipped. Ideally, you would like an indoor workshop—someplace like a basement or garage.

However, the most important thing is that you need a stable counter, table, or workbench to work on. Although, if you have lots of space, a great electrical service, heater, air-conditioning, ventilation, so much the better. The point is that a little ingenuity is way more important than some giant workshop.

Setting up your shop

Suppose you have a workshop already set up in your basement or your backyard, great. With some modifications, you can get everything you will need to set up and start making knives. You should also arrange your tools in a tight little row with a spacious high workbench opposite your tools. It enables you to access virtually any tool from your workbench, making it easy and stress-free!

Also, all your small tools should go into a set of drawers right under 
 the workbench. Ensure that they are appropriately arranged and not scattered so you can distinguish one tool from the other.  You could also have a low strong table right around the corner to do odd jobs like welding and riveting. Having these tools set up this way comes very handy in carrying out your daily day to day Knife-making activities.

Also, you need to expect that from time to time, your workshop will get dirty. You cannot be working, and be mindful not to get your workshop dirty.

Why?

You will either be chipping pieces of metal away from a piece of steel, working wood, forging, or using different glues. As with this alone, it is inevitable not to get your workshop dirty.

Lighting and Ventilation


Lighting
 : Your workshop needs to be filled with enough light for you to see while working. Although not just any kind of light, I recommend using fluorescent light bulbs. They are far more efficient and provide a better area of illumination than incandescent bulbs.

Tip:

You can use incandescent bulbs to spotlight the working area of each machine you are working with.


Ventilation:
 Apart from wearing respirators, which will help, your workshop should have ventilation.

Why?

You wouldn't want to wear your respirators all the time, especially when you are not working with something dusty or resting. So, the ventilation of your workshop must be above average so that when working, the smell from glue and the smoke from forging metals can 
 easily be aired-out.

Shop safety equipment

It is wise to put your safety before everything else. Working in your workshop without safety equipment is very dangerous as it could lead to fatal injuries.

Here are some of the safety equipment to make your Knife-making experience safer:

Hearing Protection:

When hearing protectors are worn correctly, they help reduce noise exposure to the ear and the risk of hearing loss. Prolonged exposure to sound above the ear's standard sound limit kills the nerve endings in the inner ear and can cause permanent hearing loss. You wouldn't want that, would you?

You should use this safety equipment in the shop when working on something that is producing noise or sound level higher than the occupational exposure limits for noise. Working in your workshop should enrich your life instead of causing unnecessary damage to any part of your body. So, you should use hearing protection whenever you are going to spend a long time hammering in the workshop or using power tools.

Tips:

Use hearing protection that:

●    
 Provides noise attenuation or adequate protection

●   
 Are compatible with other personal safety equipment.

●   
 That is comfortable to be worn for a long-range of time.

●   
 Are appropriate for the humidity and temperature in your respective workshop.

●   
 
 Can provide immediate communication and audibility needs when you need to hear warning signs or alarms.

Safety Glasses

A large percentage of the injuries obtainable in the workshop are from eye injuries. The eye is a very delicate part of our body, and tiny fragments of metals, wooden chips, or coal could easily enter your eye in the workshop while working. Metal shards in the eye are unforgiving, gross, and extremely painful, which is why, when we are working with projects that involve those kinds of turnouts, you should have your safety glasses on to prevent the risk of unwanted objects flying into your eye.

Tip:

When working on tasks like drilling, riveting, welding, chipping, glue/paint handling, chiseling, etc., do well to use your safety glasses at all times!

Dress for the occasion:

You can not dress up to your workshop the same way you dress when you go to a party.

Working around a forge can be very hot. You can not come to your workshop wearing shorts when you are planning on forging that day. Same with other occasions.

As a Knifemaker, you should have the appropriate clothes to wear for different work in your workshop. When you are working with heavy materials, you should wear boots. You can also choose to wear gloves to protect your hands if you are working with something very hot. There's no special dressing to cover everything you would 
 want to do in your workshop. Just have the available dress in your workshop for what you need to do.

Respirator:

The respirator equipment was designed mainly to protect the individual user against the inhalation of toxic and hazardous substances in the workshop air. When grinding metal, some of the tiny metal flakes become airborne dust. Inhaling this dust regularly while working in your workshop can cause a disease siderosis, leading to severe complications. This disease is, however, preventable by wearing your respirator equipment. It might be frustrating to be wearing the respirator for a long time, but safer is better!

Tip:

Respirators should, however, be used where adequate control of exposure can not be achieved—your last resort.


Chapter 2: A Knifemaker's Overview

What is a Good Knife?

Before we go any further, we need to step a little backward and look at the whole phenomenon of people and knives. How good a knife is depended solely on the values of the user! The merit of a knife is based upon how well it lives up to your expectations of it.

You might prefer a knife you had bought over the past ten years to a recently purchased knife. The old knife may have lived up to your expectations and performed a splendid job for you when you were using it. While the new knife you just purchased is too heavy for you to carry, or it doesn't hold an edge as it should.
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You might prefer an old knife gifted to you as a gift by your grandmother to a modern, high-performance, beautifully designed, corrosion-resistant model or the other way around. There isn't a good or bad knife. The point is that the knifemaker and the knife user are the ultimate judges of how good or bad a knife is.

Basic factors to consider before making your first knife


	

Design:
 It is alright to say that a knife should look beautiful and 
 classy to you, and it should be comfortable for you to use it. Knives can not just be designed anyhow.





The knife's design should be such that the mass, weight, keenness of the edge, and physical strength should work together from the user's hands to the cutting edge. Before designing a knife, you should have an idea about what it will be used for. Knives could be designed to be carried in a sheath or a pocket. To make a knife well to fit the user, you need to know the knife's intended purpose.


	

Material:
 When making knives, put into consideration the materials you should use. Knives should be made with strong steel and handle materials that would come out beautiful, durable, moisture-resistant, strong, and firm to grip!






	

Workmanship:
 According to the English dictionary, workmanship describes 'Quality.' The quality does not just refer to one part of the knife, say the blades alone. It refers to how well the material has been joined together to form the whole knife.





So, as a Knifemaker, you need to look out for the quality of your work. The techniques you used in making the knife, such as grinding, smoothening, decorative, etc., all matters.

Corrosion

Corrosion in Knife-making is the gradual undermining and rust of your knife. One disadvantage of some blades is that they are not stain-resistant, and because of this, they can rust. The rusting process is usually slow and steady but can be sped up if exposed to salt air or saltwater. It eventually darkens with time.
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Therefore, when making knives, you should consider what type of steel you will use in making them. Why? Because of Corrosion.

The type of knife you want to make will determine the type of steel you will use. Some people might not trust stainless steel and might prefer carbon steel to it. However, you should note that stainless steel is non-corrosive. Although, this is not a reason to use this material.

As explained earlier, to use a material, you have to consider the quality of the whole material and what the knife will be used for. Don't just pick any type of steel to use based on preference alone!


Chapter 3: Designing your Knife

How to design a knife

The primary purpose of designing a knife, say on paper, is to know how the knife will be once it is done. So, in designing a knife, you could get a piece of paper and a pencil and draw out your design on the paper. Make sure you like your design before moving on to the next phase. That way, you can get a feel for the knife and know that you like the design. You can decide to use any kind of design as your imagination leads you.

However, since it is your first time as a beginner, don't go for something too complicated. Start with something you can handle. (While designing the knife, you should have in mind what you want to use it for and the size, taking note that bigger doesn't mean better.)
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Here are the processes involved in drawing out a design of your knife;

●   
 On your piece of paper, with your ruler, draw a line and mark it one ratio one (One inch per division on the line)

●   
 Think of your knife as a four-inch blade with a four-inch handle. So on your design, the blade and handle's length is four inches separately.

●   
 Make your handle to be at least one inch tall on the design.

●   
 
 Start drawing your knife design from the tip. You could start drawing the blade from the tip downwards.

●   
 When you are drawing, do not make your knife design just a big block. Try and add a little curve to it as curves give eye appeal. (You can use a French curve to give your knife design a nice curve. You can get a French curve from any technical store)
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●   
 So when you are done drawing, you will need to cut out your design from the paper with sharp scissors. When cutting, remember to leave a little bit of space for errors so in case there is any form of error, you can recover and still have that form of design you were hoping for.

●   
 Make a photocopy of your design to keep as a reference.

Things to consider when designing a knife:

●   
 How is the knife you are planning to make going to be used? Is it going to be used in the kitchen,  for hunting, or whatever the case may be!

●   
 Think of your knife design as a whole. Not as two pieces joint together, but as a whole.

●   
 Be skeptical of your designs. As it is your first design, never criticize your design. Analyze your design, look at it, test it out. Even though your design doesn't come out the way you want, keep it up. That way, you are learning more.

This concludes the designing phase of your Knife-making process.

Popular types of knives

Keeping in mind that the shape of a knife is determined from the design, here are few types of knives:

1. The Butcher Knife:
 This is a heavy-duty meat knife used for butchering large-sized meat, slicing steaks, cutting joints apart, et cetera. The blade in the butcher knife is usually fairly straight with a curved end. The blade is usually six to ten inches in length and one inch in width.
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2. Vegetable Knife:
 Chefs mainly use this knife. The French knife has a long, curving blade. The curve is usually more visible near the tip. The knife's dropped edge gives adequate finger clearance for dicing and chopping vegetables by rapidly rocking the knife up and down along the edge. The blade length is usually about five to ten inches.
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3. Filet Knife:
   This knife is very narrow, flexible, and, most importantly, very thin. It is used in slicing thin slabs of meat along the contour of a bony area. It can only perform this function because of its flexibility. It is about five to twelve inches in length.
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4. Carving Knife:
 The carving knife is more slender than the butcher knife with a more pointed tip. It is also relatively rigid.
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5. Chopping Knife:
 This knife is used for chopping piles of food in a single downward stroke of their straight blade. The square shape of the blade provides plenty of weight along the whole length of the blade. This Chinese chipping knife is used for precise, high-speed chopping.
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Making a template

Before making a knife, it is essential to begin with an end in mind when building your first knife. For instance, making a wooden template is a great way to see your design start to take shape and work out any error you might want to adjust.

Having a physical representation of your knife is no longer just a picture or vision in your head, as you have something solid to work towards as you make your knife.

Here are the processes involved in making a template;
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●   
 Earlier, we discussed the process involved in making a design. Now that you have your design, the next step is making a template out of the design.

●   
 Glue the design of your knife, which you've cut out on a piece of wood. You could spray adhesive on the piece of wood and gently place the knife design on it.

●   
 Next, trim out your knife design on the piece of wood using a Saber saw or a Band saw.

●   
 The cut-out template might not be very smooth when you cut it out initially. You can fine-tune the template to get rid of the irregular saw marks.

●   
 To fine-tune your template, you can make use of a wood file.

●   
 The more exact template you cut out, the more you will get a feel for what your knife will be like.

●   
 
 Hold the wooden knife template in your hand and get a feel for it.

●   
 Check if the handle needs to be shorter or longer. Also, check the blade length to see if it's what you want.

●   
 If you have any errors in the design, now is the time to fix them!

Tip:

Although it may seem strange, try going through the motions of using your knife template. Why? Time spent making sure your design is perfect in the early stage can prevent you from troubleshooting problems later on.


Chapter 4: Tools Needed

Knife-making requires more than skill and experience – you need tools actually to make a knife. Before you can continue on your Knife-making journey, you need to make sure that you have the right tools. When you first start, you don't need to invest tons of money to have all the tools you can find. First, start with the tools that you need! However, half of the tools you might be using at first might be in your basement or garage.

Let's discuss some tools you will need and how they perform in production Knife-making, and you can determine how essential each one is to the type of Knife-making operation you have in mind;

Oxy-acetylene Torch

This is one of the most useful tools in a workshop. Why? With this tool, you cannot only use it for cutting knives, but it can also be useful for annealing and tempering them.
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Also, in cases where you have long steel, however, you just need about ten inches long, the Oxy-acetylene torch can be used to cut the steel.

Workbench

The workbench is your primary workspace, as a larger percentage of your work in making a knife will be carried out on the workbench. You may also use it as a mounting table for your other tools that you will be using while working.
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However, if you are not planning on getting a workbench immediately, you can improvise with a sturdy table. It can also serve the function of the workbench.


Note:
 It is vital to make sure that your workbench is very firm to the ground so that it does not move around, especially while you are working on something very delicate. You can attempt different means like hammering it to the floor or resting it at the back of a wall. However the case may be, just make sure that you are working towards making it firm on the ground.

Electric power

There are three main factors to consider; Phase, Voltage, and Amperage. When setting up your workshop, you must consider those three factors before doing your workshop wiring.

You should also consider the amount of power that your lights and motors will use.

Why should you note these?

If your machines are not correctly wired, you run the risk of blowing a fuse or Circuit breaker. You may also ruin a good motor, risk dangerous electric shock, or cause a fire. You can get the electric requirements of each motor on the identification plate.

The three factors are:


Phase:
 Electricity is usually in phases. It could be either in three-phase or a single phase. The three-phase is used to power some production industries, while the single-phase is used for some light industry and residential power. The three-phase is more efficient.

You need to know the type of phase you are using with the machines in your workshop. For instance, be sure to run single-phase motors only on three-phase juice and single-phase motors only on single-face juice. Do not use a machine for the wrong power source. So make sure you know all the power requirements for any machine or motors you want to run in your workshop.


Voltage:
 This is the measure of electrical pressure available in your workshop. When you know the number of volts running in your workshop, you won't run a motor with lower volts, for example, one hundred and eighty volts.


Amperage:
 This is a measure of the flow of electricity. You should note that while the voltage in a system is essentially constant, the amperage varies based on the electric fixture's pull. Each circuit in your workshop should be fused to the amount of amperage it can safely carry. A circuit should not have more amperage than it can carry. So to make sure that each circuit is carrying the appropriate 
 amperage, you can check the amperage of each of your electrical circuits to make sure that your total draw of electricity is less.

High-speed Angle Grinder

As a beginner, you don't have to get this tool right away. It is a multi-functional tool, and it is useful in your Knife-making journey. The angle grinder can be used for grinding and profiling your blade. Regardless, it can serve other purposes like cutting steel as well.

Quench

This tool is essential for you to make knives as you will need a container for holding liquid to cool down your hot metal. You should have two quenches in your workshop. One of them should contain vegetable oil, and the other should contain water. So when you are working on metal and want to cool it down when you are done, or you need to cool it down a little bit before you continue, you just need to dip the metal into the quench.


Note:
 If you want to cool down your hot metal with the quench containing oil, ensure that your quench container is fire-proof because it can catch fire when you put the hot metal in it. If the container is fire-proof, you will prevent unnecessary fire accidents. Ensure your quench also has a lid to cut off the oxygen flow if there's a need to do so.

Drill press

A drill press can be used for making holes in your material. However, if you don't have a drill press, you can use your hand drill in your garage. You just need to purchase a drill press frame with a clamp to hold your hand drill in place. This way you will spend less, 
 and go about your work.

Anvil

You will need an anvil for straightening the blades you are working with. The anvil surface should have a slightly concave part, referred to as a very shallow mold. It can be used for straightening blades with minimal hammer force.

Files

The fantastic thing about files is that you get to use them for both your metal blade and your wooden handle. Files are very convenient for doing small tasks such as fine-tuning your knife's handle. Having a variety of files around gives you the option of using whatever is appropriate to get the job done.

Micrometer

Without a micrometer, gauging the thickness of the edge of a knife is just guesswork! You might be right sometimes, but you would not be one hundred percent sure. With a micrometer, you will be able to know the exact thickness of a piece of steel.

Belt Grinder

The Belt Grinder tool can shape a knife handle, grinding bevels, et cetera. Though the Belt Grinder is similar to the Angle Grinder, it is a huge time saver, and it is very flexible and easy to control compared to the latter. One clear difference between the Belt Grinder and the Angle Grinder is that with the Angle Grinder, you have to constantly re-adjust your blade's clamping while you don't have to with a Belt Grinder. If you will invest in one tool as a Knifemaker, I recommend 
 getting a Belt Grinder. It makes your Knife-making experience less stressful!

Electric Kiln

This tool is a rectangular metal box lined with soft fire bricks on the side and heated by one or more electrical elements. The Electric Kiln can be used to heat a blade evenly and completely while giving off no fumes to impregnate the surface or the steel. Once the electric kiln is heated fully, it should be capable of the knife up to the appropriate temperature within minutes. The tool allows convenient placement and removal of knives.

Forge

The forge could be used in place of an Electric Kiln to temper the blades. To use the forge, set the knife in the coals on edge, with the cutting edge directed upwards so it will be heated evenly.


Chapter 5: Understanding Steel

What is Steel?

Steel is an alloy of iron, which comprises a few percent of carbon to improve its fracture resistance and strength. Iron exists in different crystal shapes at different temperatures. At room temperature, steel is a mixture of cementite and ferrite.
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The ability of steel to maintain different structures makes it an incredibly useful and versatile metal. Steel can be heat treated and cooled in a way that makes it hard. By manipulating the composition of steel, a Knifemaker can bring out specific characteristics from the steel. The combination of these factors will significantly impact the overall outcome of the final knife.

Tips to look out for before choosing particular steel

There are over three thousand, five hundred grades of steel globally, and because of this, trying to choose the best kind of steel might seem like an impossible task. Most beginners start their Knife-making career using whatever piece of steel they come across.

Although it is possible to make knives out of some of those steel, it 
 can be confusing because you don't know what you are working with exactly. Knowing the type and properties of the steel you are working with is worth spending a little cash. Knowing what type of steel you are working with will help you carry out the right steps you need to bring out the steel qualities to make the perfect knife.

One crucial factor to look for in steel is the carbon percent. The amount of carbon in steel ranges from (0.6 - 1.6) percent. Steel near the (0.6 - 0.9) percent carbon range will be more resilient, while steel near the (1.3 - 1.6) percent carbon range can obtain a higher level of hardness.

As a Knifemaker, another property you should be looking out for in your steel is its toughness and hardness. Your knife should be hard enough to hold an edge but also be tough enough to a point not to break easily. The primary key to making a splendid knife is finding a balance between toughness and hardness.

Apart from toughness and hardness, other things to consider about your steel are edge retention, corrosion-resistant, forge ability, ductility, hardenability, workability, and lastly, your skill level!

A common system of numbering steels


The SAE steel system:
 There is a common system for numbering steel, and if you are planning on becoming a professional knifemaker, you will have to know how to interpret this system.

Digits usually distinguish steel. For instance, (1045 steel).

●   
 The first digit in the number is a code representing the primary alloying element.

●   
 The second digit represents the secondary alloying element.

●   
 
 The last two digits show the carbon content of the steel in hundredths of a percent by weight.

So 1045 steel has only carbon (represented by 1 and 0) and a (0.45 percent carbon.)

Common Steels for Knife-making

Here are some common steels you will need in your Knife-making journey;
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High Carbon Steel:

Just as the name implies, they are a steel group that mainly contains carbon and steel with very few additional elements added. The high carbon steel has a high carbon percentage, which gives the steel strength and hardness, and they tend to hold a great edge! However, the negative side to the steel containing mainly carbon is that they don't have enough added elements in their alloy to make them corrosion-resistant, which can be an issue. They are susceptible to rust!

The High carbon steel, also known as 'the ten series,' is extremely common for pro-knifemakers. Of all the different types of high carbon steel, the best is the (1095 steel). It contains a (0.95 carbon percent). Any steel between (1045 and 1095) would be recommended for knife-making. Also,  'High Carbon Steels' are mostly seen with a coating on its exterior to prevent rust.

Alloy Steels:

This steel group is similar to high carbon steel because they also contain a high percentage of carbon. The difference between them is that Alloy steel typically has more added elements to cause specific characteristics in the steel. The added elements can make certain kinds of alloy steels a bit trickier to heat-treat.

Examples of Alloy steels are:

●   
 5160 steel:
   It is very easy to heat-treat, making it great for forging.

●   
 6150 steel
 : This steel is very pleasant to work with because it performs well even with less than the ideal temperature control during forging. It doesn't hold an edge like other steels, but it is quite tough and effortless to sharpen.

●   
 52100 steel
 : This steel holds a high amount of carbon in it, making it very hard. It is a good choice for hunting knives.

●   
 A2 steel
 : It is very flexible steel, but it is tough, so it can be difficult to grind. However, it has less wear resistance than other steels. It is often used for making combat knives basically because of its toughness.

●   
 D2 steel
 : If you are particularly bothered about rust, and you want to use a steel that is resistant to rust, then the D2 steel is right for the job. This steel has good edge retention; however, it 
 can be difficult to sharpen. For this reason, it is considered as good steel for experts.

●   
 O-1 steel
 : This steel tends to rust quickly. Although, it is a hard material and has good edge retention.

Stainless Steel:

Stainless steel is popularly known for its ability to resist corrosion. You might wonder why stainless steel can resist corrosion and why carbon steel does not. Stainless steel contains chromium in it which creates a thin oxide layer on the surface of the steel. This oxide layer covers the steel's whole surface area, which prevents the iron from oxidizing and can not rust, making stainless steel an ideal choice for making knives to be used in a wet environment.
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Also, knives that are not used frequently might rust in their sheath, so they should be made using stainless steel. When making a knife using stainless steel, it is best to use the stock removal method, as stainless steel can be unforgiving and hard to work within the forge.


Chapter 6: Blacksmithing

Blacksmithing is the process by which knives are created from steel or wrought iron by forging the metal using tools to cut, bend, and hammer. Blacksmithing was how knives were made in the olden days before modern-day power cutting tools and grinders took over.

However, no matter how old the art is, it's still an efficient way to make your knives. By learning a few techniques in blacksmithing, it would help you in your Knife-making career!

Heating the steel

Never attempt to hammer your steel while it's cold. You will just be wasting your precious time. Worst case scenario, you'd end up breaking your steel. Always strike your steel while it's hot!

Also, to properly work your blade, you will need to take out the forge at specific temperatures. You could either use a thermometer with your propane forge to determine the interval temperature or use the steel color to approximate the temperature.

Hammering

When your steel has reached its critical temperature, grab your steel from the forge and place it on the anvil. Using your tongs to hold it firmly, you can start hammering your steel. Once you start hammering, your accuracy might be off, but you would definitely get better with time! Find a rhythm and swing your hammer instead of fighting against it.

Tip:

If you watch professional blacksmiths working, you will notice them tapping the anvil with their hammer after striking the hot metal. It is 
 solely to help them keep up with a rhythm while hammering.

Moving Steel

After heating, you might want to move your steel to a particular side. Try using your hammer to change its direction. How? As you apply force on your malleable hot steel, it will move away from that force in the direction of least resistance. As you keep hammering, you will be adjusting where you strike with your hammer as well as the direction of the strike. With precision, you can control the direction of where your steel will move towards by manipulating the path of least resistance. Use the last three strikes to ensure that your steel stays as flat and straight as possible.

Making a hot cut

While you are forging, you might decide that a whole piece of metal needs to be cut off the steel stock you are working on. Whenever that time comes, instead of cooling down the metal and using a saw or high-speed angle grinder to cut the metal from the steel stock, it is much easier to cut at the forge.

You can cut by using a hot cut hardy toolset into the hardy hole of your anvil. Be careful not to hit the hot cut hardy directly with your hammer, as you can damage both the hardy and your hammer.

Here are the processes involved in cutting metal from a steel stock in your forge;

●   
 The steel needs to be hot before you start cutting. So, heat your steel in the fire until it displays a bright yellow color.

●   
 Use your tongs to remove the blade from the fire and place the exact point you want to cut off on the hot cut hardy tool.

●   
 
 Using your hammer, grip it firmly, and strike where it is lying on the hardy.

●   
 Stop hammering the instant you see a dark line appearing where the hardy is contacting the steel to avoid cutting all the way through.

●   
 Next, hang the slightly cut end of the steel over the edge of your anvil.

●   
 Strike the steel just beyond the cut, bending the steel at the breaking point.

●   
 Continue flipping the steel over and striking the end to work the piece back and forth.

●   
 Eventually, with time, the steel will break!


Chapter 7: Knife Forging

Here's where you take your basic skills and knowledge of steel, putting them into action to make your knife. You should take note that, as this is your first time making a knife, it might not come out perfect, but don't give up! With time, you will get better and eventually become a professional!

Here are the steps to take to form the shape of your knife;

1. Hammer in the tip:
 Heat the steel to working temperature. Hold the steel on its side on your anvil, with the other edge facing down using your tongs. Hit the top corner of the edge at a (45°) angle. Once it is done well, flip the steel on its side on your anvil and use your hammer to make it flat again. Continue repeating the process until you have what looks like the profile of the knife tip pounded in.

2. Hammer in the cutting edge:
 Hold your steel flat on the anvil and pound along the edge. Flip the metal and hammer on the same part but from the other side. Doing this will make the blade thin out, reducing the amount of material and starting the bevels of your blade. As you gradually thin the edge, the tip will move up gradually into its proper place, forming your knife nicely.

3. Maintain the flatness of the steel:
 Keep an eye on the overall knife shape. Make sure it is forming the right shape. Make sure that the spine of your blade is straight as well. If you notice your blade losing its straightness, hammer the cutting edges on the anvil to adjust the bend.

4. Refine your work:
 
 By now, you should be able to see your knife shape already. All you need to do is to refine your work. For example, the edges, it's flatness, etc. Once you are done, allow your knife to cool down and prepare your blade for finishing at the grinder.


Chapter 8: Grinding your Blade

Blade Profiling

Before you move on to the next step, make sure that your blade profile is all set.

Note:

If you skipped the blacksmithing process, you would need to cut out your blade's entire profile. In case you used the blacksmithing method, you can still profile your blade for any error you omitted in the blacksmithing stage.

Let's proceed;

●   
 First, you will need to cut out your knife design from your paper to profile your blade. (Make sure you leave a little space while cutting in case there is an error) If you have already done this, move on to the next step

●   
 Next, get your bar of steel and spray glue.

●   
 Measure the length of the steel you will need for the knife by using the knife design as a guide.

●   
 Mark the steel tip from where you won't use it and spray glue up until that point.

●   
 Take your knife design, and stick it right on the steel. Use your hand to make it smooth.
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●   
 Next, using a Bandsaw, cut off the excess steel. Also, use it to trim the knife sides, making it look more like a knife. It is advisable not to touch the pencil while cutting. (You can use an Angle Grinder or even a Hacksaw, depending on which you have. But getting a Band saw isn't a bad idea)
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●   
 You can mount the Band saw in a vice.

●   
 Once you're done shaping, your steel will start to look more like a knife.
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●   
 Next, we are going to grind to the pencil line to get the perfect shape we want. So have the steel rest on the grinder and move the sides around the grinder belt gently.
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●   
 Use a low powered grinder (maybe even a 36 grit belt.) Also, when using a grinder, you might want to use a respirator.

●   
 After grinding the steel, the sides might be a bit rough and not aligned.

●   
 To align it, swap to a (120) grit belt and set your knife on it steady and straight. You can use anything to align the knife on the belt. Once you are done, the sides should be smooth.

●   
 The image below is a picture of a one hundred and twenty grid finish.
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●   
 You can finally remove your paper design as your knife is in perfect shape.

Drilling holes in your knife

To drill holes in your knife, you are going to need the following tools;


	
A center punch tool



	
A  Caliber.





●   
 To drill holes in your knife, you first need to mark the point where the holes would be.

●   
 The hole needs to be precisely at the center of the knife.

●   
 So using your caliber, measure the whole length of the knife at where you want to punch the hole.
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●   
 If the caliber reads (26 mm), this means your hole will be centered at (13mm) on that spot on the knife.

●   
 Reduce your caliber to (13mm), and scribe a line in the center. You can dye the handle part of the blade so that the marks you scribe will be visible.
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●   
 Next, put your pin on the center of the knife, where you want to make the hole, and punch it.
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●   
 Carry out these same procedures for the back of the knife so that the hole will be on both sides.

●   
 In case you are making multiple holes, using your caliber, make sure that the holes are spaced evenly by manipulating your caliber.

●   
 You don't have to measure for every single hole. Once you have measured two already, you can figure out where the next whole will be by dividing the distance between the two holes into half its length and then marking it.
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●   
 
 Next, we drill quarter-inch holes on the marked dots using a drill pin. While drilling, you can hold the knife with your hands or use a clamp to firmly hold it down. I recommend using a clamp because it is safer.
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●   
 One after the other, carefully using the drill pin, create a hole on each dot.

●   
 Use sharp drill bits when drilling to make your work faster.

●   
 To make a larger hole in your knife. For instance, you want to have two small holes on the handle part's top and bottom and a large hole in the middle, swap your pint-size drill bit to a "Step Drill Bit" and drill away to make a bigger hole right in the middle.
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●   
 You are done drilling holes in your knife.
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Surfacing and scribing centerlines

After profiling and drilling holes on your knife, you should make your steel as flat as possible. The only way to make your knife perfectly flat is with a 'Surface Grinder.' However, if you don't have a 'Surface Grinder,' you can use a belt grinder instead.
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The only other way to surface your knife is to put it on sandpaper and move it back and forth. It would take a lot of time. However, if you are patient, you will get the job done. Once you start surfacing the knife with your grinder, it might get hot due to friction. You can dip your knife in water from time to time to cool it down during the process.

Grinding

It is time to start grinding! After your knife's profile is refined, you will be systematically removing material to create bevels on your knife. The bevels will form an angle that makes the cutting edge of your blade. Everything you've been doing from the beginning comes down to this moment. It is the point where you turn your steel into a knife.

There are different types of grinds that you can use for your knife;


	
Scandinavian Grind.



	
Full Flat Grind.



	
Hollow Grind.



	
Convex Grind.



	
Asymmetrical Grind.



	
Sabre Grind.



	
Chisel Grind.





For beginners, I recommend starting with the 'Scandinavian Grind.' It is easy and less stressful to learn.

Scandinavian Grind:

This is a type of flat grind that starts below the blade's halfway point. This grind can maximize your knife's durability by leaving a lot of material in the blade's spine. This grind lacks a secondary bevel, giving it a shaper edge. A knife made with a Scandinavian Grind will cut through wood with ease.

A Scandinavian Grind is made by making a V-shaped bevel on the cutting edge of your knife.

Procedures:

1. Mark your Grinds


●   
 On your knife, find the centerline of your cutting edge.

●   
 Color the entire edge of the steel with a permanent marker or dye.

●   
 Measure the thickness of your blade using a Caliber.

●   
 Use a drill bit of half that thickness of your blade and run it along a flat surface next to the steel, dragging the tip along the blade edge.

●   
 Flip the blade and do the same thing again.

●   
 The line you create will give you a reference as to where your bevels should meet. The reason you colored the edge of your 
 blade is so that the line you draw will be visible to your eye.

●   
 Put a mark on the ricasso of both sides of the blade where you want your Grinds to end. (The mark is a reference to prevent you from taking the grind too far).

2. Grind off the ninety-degree angle of the steel's edge


●   
 Firmly hold the tang with your left hand with the cutting edge side facing up.

●   
 While using your right hand as a guide, grind the ninety-degree corner of the cutting edge into the belt to create a forty-five-degree angle.

●   
 Doing this will bring about a straight and even line, which you will bring up further to create the bevel.

●   
 You should stop this before the grind reaches the centerline, as you will need to leave the edge at about the thickness of a quarter.

●   
 On the other side of the steel, repeat this process.


Tip:
 You should use an old belt for this procedure. If you use it on a new belt, you might end up ruining it.

3. Find the flat spot


●   
 Put a new belt on the grinder (50 grit belt). You should use a new belt because the won't heat up super fast, and you won't have to be dipping it inside water often to cool it down.

●   
 Bring the steel toward the belt gently with your hand.

●   
 Let the steel find the flat spot you have created and start moving the steel perpendicular to the grinder.

●   
 
 Don't apply a lot of pressure on the blade. Just gently move it across and let the belt do its job.

●   
 Use this technique for finding the flat spot to continue your grind every time you take your steel off the grinder.

4. Start working in your grinds

●   
 Make light passes across the full length of the cutting edge of your knife.

●   
 To keep the grind lines even, switch sides every few passes.

●   
 You could start from the tip of the knife and work your way up to the plunge line.

●   
 Make sure you keep an even pressing on the blade. Also, keep the steel moving.

●   
 You can check your progress every few passes.

5. Keep a close eye on the plunge lines


●   
 Be careful not to overrun the plunge line on the blade.

●   
 The radius of the plunge lines will be set using the belt's flexible edge over the side of the platen.

●   
 You can start setting these lines, however, do not cut them all the way in.

●   
 It is way easier to clean up your plunge lines with a finer belt after your blade goes through heat treatment.

●   
 You should also be careful when grinding on the tip because there's less material to take away.

6. Work your grinds up the blade


●   
 Continue working your grind higher toward the spine of your 
 blade.

●   
 Every pass you make should be slightly higher than the previous one.

●   
 Try to watch the amount of pressure you are putting on the blade. Applying too much pressure could cause wavy lines.

●   
 If there is an area with less material taken off, try slowing down on those high spots and putting more pressure on the blade's back.

●   
 The aim is to remove about (70-75) percent of the material that will make your bevel.

7. Clean up your grinds


●   
 On your grinder, remove the (50) grit belt there and replace it with a (120) grit belt.

●   
 Colour the ground surface with a permanent marker.

●   
 Take your blade back to the grinder and use the (120) grid belt to clean up your grinds.

●   
 Keep working the blade on the belt until the marker is finally removed.

●   
 With a (220) grit belt, repeat this process.

●   
 The reason for cleaning up the grind is to prevent the blade from warping or cracking during the heat-treat process.


Chapter 9: Heat and Steel

Heat treating your steel

Heat treating of steel is a series of thermal, industrial metalworking processes used to change the steel's physical properties and chemical properties. Heat treating can also be defined as the controlled heating and cooling of steel to make specific steel properties change without changing its shape.

Every kind of metal undergoes specific changes at a particular temperature. These specific temperatures are called 'Critical Temperatures.' Different steel requires different temperatures for heat-treating due to the different critical temperatures of the various steel.

Here are the heat treating steps that you should follow in your Knife-making journey;

Step 1: Normalize

Normalizing is as it sounds – it resets and re-distributes all the steel ingredients to a uniform or normalized state. It also relieves stresses inside the steel caused by working the steel, otherwise known as shaping the steel with tools. Normalizing in most cases should always be done before 'Quenching.' However, if your steel comes normalized from the manufacturer, you can get away without normalizing. Still, it is so simple to do that there's no reason not to normalize.

How then do you Normalize?
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●   
 Generally speaking, depending on the type of steel you are using, heat the steel to (1500-1600)°F. (In this case, we will be using a forge)

●   
 You should rotate the steel and move it back and forth during the heating process to prevent just one side from heating well

●   
 Next, allow the heated steel to cool in still air. It causes the metal to form a fine pearlite structure.
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●   
 Repeat this process two to three times. It is as simple as that.

How do you know if you have heated the steel to (1500-1600)°F?

Use a magnet!

The nice thing about steel is that it becomes non-magnetic around 1425°F 'The Curie Point.' So if you heat the steel to the point where it becomes non-magnetic, then you would know you are around 1425°F, and a few seconds would get you to (1500-1600)°F. Although, it is not exact, as it is just a reference point.

Step 2: Annealing

The annealing process is very similar to that of normalizing.

●   
 Your steel is brought to a temperature that is a little bit above its critical temperature, but then it undergoes a much controlled and slower cooling.

●   
 The slower the austenitic steel is cooled, the more carbon will diffuse and pool away from the iron.

●   
 This process results in a softer metal.

●   
 You should carry out this process before you attempt to file or drill your steel because it makes your steel much easier and stress-free to work with.

Step 3: Hardening

When the austenitic steel is cooled, the carbon is trapped in its position in the steel. Right there, a new structure is formed—Martensite. The martensitic steel is very hard but brittle, and using a hardened blade on it could result in breakage or near the breakage point. So you must handle the martensitic steel as gently as possible until you put it through the tempering process.

Step 4: The Quench

Quenching is a non-technical term describing hardened steel formation by rapidly cooling the heated normalized steel in either oil or water. So you need to note that our normalized steel is in the soft state, and our quenched steel is in the hardened state.

●   
 Quenching is done by heating the steel to (1475-150)°F, depending on the steel type.

●   
 And after, quickly plunge the steel into a can of vegetable oil or water.
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●   
 Whether you Quench your steel in oil or water is really up to you. I would suggest you Quench your steel using vegetable oil heated to about one hundred and thirty degrees Fahrenheit over water. Why? Pre-heated oil cools faster! Heating the oil lowers its viscosity or its thickness, and thinner oil cools more quickly!
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●   
 The reason why I suggest using vegetable oil instead of water is because of cracking. Water tends to cool the steel way too fast, which can lead to cracking a blade, especially if your blade is very thin.

●   
 Vegetable oil has a slower cooling rate than water, thus, reducing the possibility of a crack in your steel.
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●   
 With Quenching, it is a balance between not going too fast and not going fast enough.

●   
 Taking the heated piece of steel into the oil needs to be very 
 fast but precise. Fast because the steel temperature will drop dramatically the second you take it out of your forge.

●   
 Once the steel is in the oil, stroke the steel slightly back and forth, the movement prevents air bubbles from forming around the steel, which could cause uneven cooling.

●   
 For the blade to harden, it needs to cool to about 900° in about eight to ten seconds.

●   
 You are done with the Quenching stage.

Step 5: Tempering

After Quenching, your knife is in a super-hardened state. If you were to leave the knife exactly how it is after Quenching, you would have great edge retention on the blade, which is what we are after. However, the blade is also super brittle, and it could crack and shatter into pieces if you were to drop it on the floor mistakenly. To toughen up a blade, we need to bring the hardness level by a notch or two.

●   
 With the tempering process, we slightly heat our blade by baking it in a kitchen oven.
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●   
 The hotter your tempering temperature is, the softer the blade is going to be.

●   
 Each steel type has its tempering recipe.

●   
 However, if you temper in the range of around (400-500)°F, you will most likely be happy with the result.

●   
 With (400°F), leaving your steel blade harder yet a slightly brittle edge, and with (450-500)°F giving you a slightly tougher edge.

●   
 The choice is up to you to decide what's best for the particular type of knife you are making.

Once you are done tempering, you are pretty much done and ready to finish your knife.


Chapter 10: Regrinding and Polishing the Blade

After the heat treatment process, it is time to head back to the grinder to clean off any scale that formed and complete the grind you started. If the knife is intended to have a fine (thin) edge, you should regrind it after tempering. Why? It is because, during the heating process, every thin edge might wrap up. At this point, it is essential not to get your blade hot while grinding because it will ruin the heat treat. So get your water quench and dip it at regular intervals.

If your blade has accumulated many scales, you might have to use a coarse blade to clean it off. However, if the steel is heating up quickly and the blade's scale isn't coming off easily, you can switch to files to remove it. You don't want your steel to get too hot after the heat treatment so that your steel won't overheat and soften. After you have removed all the scales on your blade, don't forget to transition through the finer grits to clean up your grinds for the final time.

Polishing

Polishing your blade will help your knife cut better and create less friction. It will also give your blade an attractive look.


Tip:
 Do not bother to polish the handle part of your blade because the handle will cover it up, and it will save you some time.

Polishing your blade will cost you a lot of time, so you need to be patient.

●   
 Use wet sandpaper to polish your knife (You can start with 
 (400) grit sandpaper)

●   
 Clamp your blade firmly at the tang.

●   
 Locate your last grind lines. Start sanding at (45°) to these lines.

●   
 As you polish, switch to an (800) grit sandpaper and change your angle again from another grind line once the other one has been removed.

●   
 Next, change to a (2000) grit sandpaper and change the angle again with reference to another grind line.

●   
 You will know when to stop polishing your knife once you see a mirror finish where you can see your reflection. Cool right?


Chapter 11: Making a Full Tang Wooden Handle for your Knife

Before you start making your handle, cover the blade part of your knife entirely with tape. Doing this will protect you from getting scratched with your blade and prevent scratches on your blade.

●   
 Get a wooden material from your local store. Make sure it is about (0.180 inches) thick.

●   
 Trace out the tang shape on the wooden board with a permanent marker.

●   
 Flip the tang to the other side and retrace the tang shape.

●   
 Find a means of identifying the two sides. You could write an inscription on them.

●   
 Next, go to your metal cutting bandsaw. (Do not use a wood cutting bandsaw for this. If you don't have a metal cutting bandsaw, you can use an Angle Grinder).

●   
 When cutting with the metal bandsaw, make sure you are wearing a respirator.

●   
 Trim out the shape you drew on the wooden scale by tracing out the markers.

●   
 As always, you want to leave yourself some room in case of any error.

●   
 Next, set up those cut wooden materials for drilling.

●   
 Clamp one of the wooden scales to your polished knife before you drill it. (You can use any leveled block to support your knife while drilling).
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●   
 To drill the pint-sized holes, use your quarter-inch bits.

●   
 Next, to save time, just take the second wooden scale and clamp it together with the first one and drill the two wooden scales together using the first one you already drilled as a reference.

●   
 Once you drill through both scales, you need to insert your pins through the holes. (Pins are pieces of thin, round metal that helps you hold the two scales together to a full tang blade. These pins, once finished, will leave a small circle of metal visible on the handle. Pins can be made out of almost any kind of metal, depending on your taste).

●   
 You can make your pins from any metal. Just shape the metal down to the size of a pin.

●   
 If the holes you have drilled are the same diameter as your pins, you will need to thin your pin down to the fitted size.

●   
 Take your pins to the belt grinder sander and grind them down evenly from the steel's circumference. Test them in the holes until they have a good fit. You could also gently apply taps with a hammer on the pins till they fit into the hole.

●   
 For the next step, using your respirator is an absolute must. 
 Using your belt grinder, trim the scales down to the marker. You could also decide to add any design you want on the handle. Use a (120) grit belt for this.

●   
 Once you finish shaping the scales, rinse them with water as they will be dusty.

●   
 Next, polish your wooden scales to make them smooth.

●   
 Next, you are going to glue the handles. You can use epoxy or other adhesive to glue them.

●   
 I recommend you wearing a pair of gloves because using glue can get messy, and also, you don't want your fingerprints to be on the handle.

●   
 Use a little bit of alcohol on a paper towel and rub it on your scales.

●   
 If you are using epoxy, mix them up and apply them in-between your scale and the knife. If you are using glue, go right ahead and apply it.

●   
 Do not apply too much in-between the scales and the tong to avoid it spilling from the sides and messing up your knife. Apply a little at specific ends.
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●   
 Once you are done applying the epoxy on both sides, close 
 them up gently, together with the pins. Allow the glue/epoxy to dry and harden. It might take a while, depending on what adhesive you used.

●   
 Next, inspect the whole knife if some of the glue spilled around the scale or on the knife, and clean it with alcohol.

●   
 Finally, you are done with the handle! Place it in your house for it to dry up entirely.
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Conclusion

Each skill laid out in this book can be built upon exponentially, and the more time you put in, the more you would discover which aspect you prefer and would want to go in-depth with.

I encourage you to explore and experiment with different materials and metals to find out what you prefer doing best! The journey may be quite difficult, but then, with the right amount of confidence and with a lot of practice, you will scale through. Eventually, you will find the real beauty in the knife making process.

Happy forging!
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