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 Mechanical manufacturers often choose solid carbide or high-speed steel tools for 
milling and drilling. During these operations, they tend to get the highest quality, which 

is often achieved through strict control and maintain the security level of the production 

process. According to Warhanek (2016), the processing complexity increases the cost 
of parts, but, in most cases, the production of quality products has the highest priority, 

while the increase in productivity goes by the wayside. Wang (2016) stated that 

manufacturers of mechanical products seek to ensure the reliability and stability of the 
processes by predictable operation of machines and tools. Nicolescu (2012) argued that 

even if the manufacturers of aerospace products accurately know the life of their 

instruments, they regularly spend their replacement without waiting for full 
depreciation. This study illustrates and discusses the tools that are used for both drilling 

and milling and also compares between them.  

 

INTRODUCTION 

  

There are many tools used during milling and drilling the main difference between such tools is the type of 

fixing and motion.  

Tools for Milling 

With the increasing need of metal working engineers have to look for information about the cutters. 

Thesection below describes the most common types of cutters. 

-Disc 

Disc mills are used for the following types of work: 

• Trim pieces 

• Slotting 

• Metal sample 

• Chamfering etc. 

Cutting elements of such tools can be located either on one or on both sides. Depending on the type of 

treatment (from the preliminary to the finishing) changes its size and the cutter teeth. Tungsten carbide disc 

cutters operate in the most demanding environments with high vibration and the inability to effectively remove 

the chips from the cutting area.Of the varieties of such tools are: 

• Slot 

• Welt 

• Cutting 

Moreover Metternich (2015) stated that for processing of metal parts from two or three sides. The names of 

these instruments are determined by their function; for example, cutting mills needed for cutting of metal work 

pieces on milling machines, and via slotted produce recess grooves and slots. Fig.1 shows some of disc cutting 

tools. 

http://www.ajbasweb.com/
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Type of Milling cutting tools: 

 

 

                                             
 

Fig. 1: Disc cutting tools. 

  

Such mills operate with the flat and stepped surfaces of the metal parts. From the name itself it is clear that 

the end part of the tool is working, respectively, its axis of rotation is perpendicular to the work piece plane. 

According to Maurer (2015) most of these mills is quite massive, making them convenient to use a removable 

plate. A large number of teeth in the area of contact with the metal part allows for high processing speed and 

smooth operation of the tool. The most common end (or finger) cutters for metal used to create the slots, contour 

benches and pits, processing mutually perpendicular planes. End mills (Fig.2) are divided into several varieties 

on the following grounds: 

 

                                               
 

Fig. 2: End mill cutters 

 

End mill cutters: 

•Solid or brazed cutting elements 

•With conical or cylindrical shank 

•For the final processing of metal (small teeth) or coarse (large teeth) 

Moreover Lopresto (2016) stated that the end carbide cutters are used to work with poorly processed 

metals;steel, cast iron, etc. Among end mills also emit spherical (ball) required to process the recesses spherical 

radius, serving for grooving of various forms, fungal - carbide cutters for T- slots on work pieces of iron, steel, 

non-ferrous metals. It also includes a terminal or engravers for engraving mills that are used for precious metals, 

copper, brass or other materials. 
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Fig. 3: Cylindrical cutting tools 

 

Cylindrical cutting tools: 

Mills of this type can be either straight or with helical teeth. The first treated narrow plane, and the second 

run more smoothly and therefore received the universal application. Le Coz (2012) stated that axial forces 

generated in certain modes cutters with helical teeth, are very high. In these cases, the tools used double tines 

which are arranged with different directions of inclination. With this solution the axial forces encountered 

during cutting balanced. This type also includes rasp cutter type “corn” treated with them and cut the groove 

ledges. 

 

Corner Cutter: 

Edge milling a metal used for the treatment of inclined surfaces, and angular grooves has a conical surface. 

According to Lan (2014), they exist as single-angle and tool types, differing in the location of the cutting edge 

(in models are located on two adjacent conical surfaces, and a single-angle - on the one conical surface). With 

the help of these mills can perform chip flutes in tools of all kinds. 

                    

                          
 

Fig. 4: Corner Cutter. 

                     

Shaped Cutters: 

From the title it is clear that this type of cutting tool is designed to handle shaped surface. These mills are 

used extensively for the treatment of metal parts with a significant ratio of the length of the work piece to its 

width, since the surface of the molded parts to the short length of large industries often made by pulling. 

Kaymakci (2012) argued that shaped milling with the relief angle of the most difficult to expose the sharpening. 

By type of teeth shaped milling tools for metal are divided into two types: 

• With pointed teeth 

• With the relief teeth 
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Fig. 5: shaped cutters 

 

Worm:  

Processing is performed by running-in due to a point blank touch tool. Hobs are divided into a number of 

subspecies of the following parameters: 

• Solid or teams 

• Right or left (direction of turns) 

• multi- or single-pass 

• Within rough or with ground teeth. Fig.6 shows the worm cutting tool. 

 

 

                                             
 

Fig. 6: Worm cutting tools  

 

Annular Cutters (or core bits): 

Such tools are used to produce holes with annular cutters provide higher cutting speed in comparison with 

the twist drills approximately 4 times. According to Kalpakjian (2014), these cutters for metal, not only for CNC 

machine tools, but also for the drill. Otherwise, they are also called Bor. In their design, a special pin for 

clamping in the chuck drill. Sales Rotary burrs can be found only in the form of a kit, since the work with metal 

using a drill requires precision and corresponding specific task form cutters. Fig.7 shows the annular cutters. 

 

                            
 

Fig. 7: Annular cutters 

 

For a manual mill cutter also buy a set. Their bearing edge tools and without it. First used for manual 

processing on the work piece edge is milled, the latter can be used in any part of the work piece, but for more 
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precise patterns of their work required. Moreover Kaymakci (2012) stated that in the domestic market there are 

usually Chinese for manual cutting tools mill, but the quality can be evaluated as sufficiently high. At home, 

they can use a tool such as a drill-cutter for metal processing. However, it can only be used for parts of small 

thickness. Experts do not recommend to insert it into the hand-mill - it should only be used in an electric drill. 

 

Milling machine NanoM: 

Milling machine NanoM series is excellent for equipment, mechanical and plumbing small laboratory 

facilities, enables drilling and milling work on not large details. Fig.8 shows this machine. 

Distinctive features: 

• Electronic speed control 0-2500 rev / min 

• 2 ranges gearbox 

• Reliable and accurate guide “dovetail” 

• Desktop with T- arr. Slots 

• Adjusting wedge 

• The ability to change the direction of rotation of the cartridge 

• Scale lengths along “X” axis 

• Adjustable end stop 

 

                                                                      
 

Fig. 8: NanoM-Milling machine 

 

Milling Composite 

The market v:olume of carbon fiber reinforced plastics (CFRP) is growing at a faster pace for the 

Mechanical industry. However, these composite materials continue to be difficult to process because of high 

strength and abrasion on the tools. In addition, the carbon fiber bundle - is another problem when working with 

carbon fiber. Haines (2012) argued that all of these problems will help solve the acute solid carbide milling 

cutters with special coatings. If they consider the processing methods, the parameters of cutting composites are 

often dependent on the differences of the materials themselves. Typically, solid carbide cutters composites 

processed at 150 m / min and the feed rate is about 0.07 mm. But it should be noted that in this group are using 

various binder materials, each of which must be handled with the appropriate speed and feed. According to 

Egashira (2016) selection of the above parameters for cutting composites often depends on the melting point of 

the corresponding binder. The composition and direction of weaving fibers also have a significant impact on the 

management of speeds and feeds, as well as the path of the cutting tool during machining. Fig. 9 shows such 

milling composite tools. 

 

                                           

                                                     
 

Fig. 9: Composite tools for milling. 

 

Drilling Machines: 

Drilling machines are of the type of equipment that is designed primarily for drilling holes in work pieces of 

any material. The holes may be through or deaf. They can be drilled in metal products, wood, plastics and other 

materials. Cai (2015) stated that with the help of the drilling equipment can be expanded or further process the 
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already existing hole, cut out discs of sheet metal, and cut an internal thread. Finishing holes also carried out 

with the help of drill, it is their reaming, deployment, it is possible also to countersink end surfaces of parts. To 

carry out such operations are subject to additional types of equipment such as drills, core drills, reamers, taps, 

and others. Moreover (King et al, 2015) stated that these are the tools of the drilling equipment or machine. The 

main action to implement the drilling process is the formative movement consisting of a rotational movement, 

which is considered the main, and the forward movement of the tool. According to Lan (2014), the latter is 

carried out on the axis.Drilling machines are divided into: 

• General-purpose machines; here are vertical - drilling machines, radial - drilling, board, machine tools 

for drilling of deep holes, which, in turn, are divided into horizontal and vertical 

• Multi head machines 

• Specialized machines and special. 

Achieved by drilling holes in work pieces formation using a drill with rotational and translational 

movements of the tool or the part itself. When drilling on standard drilling machines, drill rotates and is fed 

along the axis. When drilling on the lathe or on special drilling machines, rotating part itself. According to Le 

Coz (2012), drills are divided into: spiral, feather, pivot and special. Most common are spiral drills, which are 

made with the Ø 0, 25 - 80 mm. On the side of the working surface of the drill has two spiral grooves, forming 

the front face of the cutting edges of the drill. As it moves the chips formed during drilling. 

 

Geometrical characteristics of the twist drill: 

• The direction of the helical groove (right and left); 

• The angle of inclination of the helical groove, affecting the value of the rake angle; 

• Twice the entering angle (apex angle) for drilling holes in a material of steel and cast iron angle mean 

value is taken 116 - 1180; in the processing of marble and other brittle materials it is assumed to 800; Drilling 

holes in Babb, aluminum and other soft materials -1400 (Belew, et al, 2016). 

• Rear angle whose value increases toward the center of the drill (in the periphery of 6 - 80, 24 - 300 in 

the drill center) (Belew, et al, 2016). 

Usually twist drills are made from high-speed steel, but use a drill and with plates of hard alloys. Centering 

drill is used for drilling holes in work pieces centering. This drill combined, bilateral. Perov drills working part 

of the blade. These drills are the oldest structure and the cheapest cost. According to Kaymakci (2012), drills 

with plates of hard alloys manufactured Ø 3 - 50 mm and is used for drilling and conventional solid steel, chilled 

cast iron. To drill a deep hole in the solid material, special drills are necessary, for example, the rifle or gun. 

Moreover Lopresto (2016) stated that Gun drill tip and is welded thereto form circular rod tip Ø less. Coolant is 

supplied by the internal cavity of the drill, as chips discharged through the gap formed between the walls of the 

drilled hole and longitudinal groove. The gun-drill, only one cutting edge formed by the front and rear surfaces. 

Rear angle drill adopted 8 - 100. Maurer (2015) argued that by using such drill bits when drilling holes 

withdrawal axes substantially smaller, but performance is degraded compared to drills. The reason for this, it is 

necessary to drill small feeds, there is a baffling chip removal and coolant. For deep drilling large diameter holes 

use special drilling heads. 

 

Elements and cutting forces in the drilling process: 

• Cutting depth in the drilling process is assumed to be half of the drill Ø: t = D / 2 

• Cutting speed during the drilling process: v = (Π · D · n) / 1000 m / min 

• D - Ø drill in mm,  

• n - Number of revolutions per minute drills. 

Submission in the drilling process:  S = s · n mm, 

• S - Feed per revolution,   

• n - The number of revolutions per minute drill (King et al, 2015). 

 

Angular - drilling machines: 

Angular - drilling machines are used for a treat holes in large parts that cannot be performed on vertical - 

drilling machines. Sleeve with him posted on the headstock, on which the gear box, a box of innings, the electric 

motor and the spindle rotates and moves vertically on a column. According to Metternich (2015) the item to be 

treated is mounted a removable table or on the base plate. Due to the rotation of the sleeve by moving it 

headstock spindle can be summed with any tool to any work piece position. 

Procedures performed on vertical - drilling and radial - drilling machines: 

• Drilling a cylindrical hole twist drill; 

• helical cylindrical countersink holes; 

• Recesses countersink different types; 

• Cropping bosses mechanical countersink; 

• Processing via conical countersink recesses; 
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• Deployment of cylindrical holes with a cylindrical scanning; 

• Deployment of holes conical scan; 

• Threading the hole with the help of the tap (Belew, et al, 2016). 

 

Bench - drilling machines, drill holes: 

Machines compact, simplified design, set, usually in the plumbing workshops. For deep drilling machines 

are used with horizontal rotating spindle, which can be from one to four. By the spindle is mounted work piece. 

Moreover Cai (2015) stated that for the same purpose suit and vertical machines with several spindles. 

Submission on both types of machines is transferred to the cutting tool, not the item. Such machines are usually 

supplied by powerful pumps the coolant under high pressure, whereby the chips washed, which takes place 

during drilling; the liquid is fed into the drill and in between the walls of the hole. Multi-spindle drilling 

machines used for serial processing of holes, like combine several vertical drilling machines with multi-spindle 

heads on the same frame and the same table. They are suitable for the sequential processing of the details of 

several tools located in separate spindles. According to Warhanek(2016) aggregate multi-spindle machines 

handle special parts, performing them drilling procedure, boring, reaming, tapping, and placing them, as a rule, 

in the automatic line mills. 

 

Plans Drills: 

Classification of drilling machines: 

• Centering machines. 

• Radial drilling machines. 

• Desktop machines. 

• Combined milling machines. 

• Multi-spindle machines. 

• Machine tools for deep drilling. 

• Vertical drilling machines, tower. 

• Diamond boring. 

Moreover Haines (2012) stated that Proper installation and fastening work pieces on the table drilling 

machine. In order to firmly fix the work piece on the machine table, for more accurate positioning of the tool 

relative to the processed places on the details of various types of devices are used, the most commonly used are 

screw or pneumatic clutches, stops, lines, triangles, jigs, vacuum clamps and other appliances. 

 

Outdoor Drilling Machines: 

Outdoor drilling machines are versatile equipment used for reaming, drilling, reaming, tapping and boring. 

According to Egashira (2016) this equipment is used for machining of various kinds of metal. In practice, this 

equipment is used on each metal-working or specialized enterprises. Its main advantages are convenient and 

simple operation, low cost, as well as reliability and durability. These specifications are optimal for this type of 

units. If they compare the floor drills with other units of this type, they have the best quality processing of parts 

and a wide range of applications. Moreover Kalpakjian (2014) stated that, these machines are equipped with a 

rotary table and a further round column, on which the moving drilling heads. The main characteristics of the 

drilling equipment is the size of the working surface, the type of spindle taper and the distance between the 

spindle nose and a stove. 

 

Table drilling machines: 

Treated minor parts sized desktop drilling machines from different materials, preferably drilled holes and 

cut threads in them. According to Maurer (2015) table drilling machines are installed in the repair shops of small 

businesses, educational institutions, municipal and home workshops, used for personal purposes. Machine 

design is simple to implement, easy to maintain, stable, which ensures long-term machine lifetime. Le Coz 

(2012) argued that on desktop machines can perform a set of standard operations as drilling, reaming, reaming, 

reaming and threading. Spindle drilling machine bench type, rotating at maximum speed, can handle small-

diameter holes. 

 

Radial drilling machines: 

Drilling equipment radial is designed to handle the holes already made in a few details and the serial 

product. The core drill radial type can be placed arbitrarily in any area of the machine. According to Nicolescu 

(2012), the spindle head is moved along the guide rails, which is caused by the rotation of the spindle and the 

main axis of movement in radial drilling machine. The column, foundation base sleeve, the sleeve holder, 

spindle head, the sleeve moving device are the main components of drilling machines radial type. The main area 

of practical use of the equipment is of the radial type drilling, boring, reaming, countersinking, chamfering and 

cones, tapping in different parts of different sizes. Radically drilling machines used for processing holes in work 
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pieces of large parts during single and serial production.  

Moreover Wang (2016) stated that if they compare the radial drilling machines with vertical drilling, the 

first shifting the axis of the holes and the axis of the spindle by means of the movement of the spindle relative to 

the work piece, which remains stationary. Theseequipment’s can be installed on the tool spindle with the point 

of the working area, which is convenient. All work is done by means of a spindle head moving along the guide 

sleeve and the sleeve rotation around the column. Moreover Warhanek (2016) stated that the main element of 

the motor in such a machine spindle rotation and axial movement with his sleeve. Among the subsidiary 

motions should be allocated traverse turns, fastening on a column, move it to the desired height, fastening head 

to traverse, as well as shifting gears and much more. 

 

Vertical drilling machines: 

On the vertical type drilling machines and work piece materials of various kinds. This billet processed 

individually or in the production of small batches. According to Kaymakci (2012) this type of machines 

performs all the standard associated with drilling, reaming, countersinking, boring, threading operations. In 

today's world, these machines equipped with frequency converters, which gradually regulate the speed of 

rotation of the machine, i.e., its spindle to select the mode of processing the work piece at optimum speed. 

Moreover Lopresto (2016) stated that in the village of vertical drilling machine placed its main components. 

Cossack village is equipped with vertical guides, move vertically the head and the table. The head in turn carries 

the spindle and the motor. On the table of the machine tool or work piece is placed. In this case, in order that the 

work piece spindle and occupied the desired position, it moves the preform. 

According to Lan (2014), to control the speed and feed box using the handle, and with manual feed - wheel. 

In order to adjust the processing depth, used limb. In contrast to this is in the niche, and electrical equipment - in 

a separate cabinet. As the support used for drill foundation slabs, wherein the upper plane, especially in heavy 

and medium machine is used to install the work piece. Moreover Nicolescu (2012) stated that for cooling 

mechanism using a special liquid, which is supplied by means of an electric pump and hose. Thus, it is possible 

to lubricate the drill head angles. The rest of the components must be lubricated manually.  

Drilling head, a cast iron with a mounted gearbox speeds, feed and spindle movements. Transmissions 

equipped with gear units. At the same time to move the velocity they need to switch one of the arms of the 

spindle. Wang (2016) stated that the frequency of its rotation while changing steps. This effect is provided by 

means of a two-speed motor gearbox. In such drilling machines the work piece and the spindle is aligned by 

moving the spindle in the radial and circumferential directions. Moreover Kalpakjian (2014) stated that radial 

drilling machines can be general-purpose, portable to handle larger blanks, carried by a crane, self-propelled, 

which are mounted on special trucks. According to Egashira (2016) the main characteristics are: 

• The power and the necessary voltage 

• The number of revolutions and the range of rotation 

• The maximum diameter of the produced hole 

• Proceedings of the cartridge 

• Table size (King et al, 2015) 

 

Conclusion: 

For effective treatment of advanced composite materials for the aerospace industry is essential not only to 

get the product as a comprehensive manufacturing solution. Such a solution should include appropriate 

geometry and design, as well as professional engineering support. If we combine in-depth knowledge and 

experience of experts and advanced tools, you can create a complete solution and achieve unsurpassed results. 

For the production of high-quality components and safety processes need the best tools designed for complex 

processing conditions, such as milling or drilling tools which are very affective. These tools should only be 

purchased from approved suppliers that will provide technical support and offer ways to achieve optimal 

performance. Education and training - these are the key factors that allow to reveal all the advantages of modern 

cutting tools in the processing of materials for the Mechanical industry. 
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