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Abstract— The standard drilling machine is commonly 

found in every industry. Drill machines are the heart of 

every industry. In industry making holes in parts, sheets and 

structures is a regular work. Perfect and well aligned drilling 

needs fixed and strong drills. Some parts can’t be drilled 

using fixed drills due to low space between drill bit and drill 

bed. We need to use hand drills in such cases but hand drills 

have alignment problems while drilling. So here we propose 

a 360° flexible drill that can be mounted on a table or wall 

and can be uses to drill holes horizontally vertically or even 

upside down. In this thesis a CAD model of 360° flexible 

drilling machine modeled by using Pro-E. Then the 

fabrication is carried out based on the CAD model. This idea 

into the fixed drilling machine to makes it possible to 

drilling in complicated parts and surfaces. The 360° rotation 

achieved by various hinges and motor.             
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I. INTRODUCTION 

Drilling machine is one of the most important machine tools 

in a workshop. It was designed to produce acylindrical hole 

of required diameter and depth on metal work pieces. 

Though holes can be made by different machine tools in a 

shop, drilling machine is designed specifically to perform 

the operation of drilling and similar operations. Drilling can 

be done easily at a low cost in a shorter period of time in a 

drilling machine. Drilling can be called as the operation of 

producing a cylindrical hole of required diameter and depth 

by removing metal by the rotating edges of a drill. The 

cutting tool known as drill is fitted into the spindle of the 

drilling machine. A mark of indentation is made at the 

required location with a centre punch. The rotating drill is 

pressed at the location and is fed into the work. The hole can 

be made up to a required depth. 

Drill machines have been the heart of every 

industry. Drilling holes in parts, sheets and structures is a 

regular industrial work. Perfect and well aligned drilling 

needs fixed and strong drills. Some parts cannot be drilled 

using fixed drills due to low space between drill bit and drill 

bed. We need to use hand drills in such cases but hand drills 

have alignment problems while drilling. So here i propose a 

360º flexible drill that can be mounted on a table or wall and 

can be used to drill holes horizontally, vertically or even 

upside down. So this makes it possible for easy drilling in 

even complicated parts and surfaces. Thus i use rotating 

hinges and connectors with motor mount and supporting 

structure to design and fabricate a 360 degree drilling 

machine for easy drilling operations. 

A. Types of Drilling Machine 

1) Portable drilling machine 

2) Sensitive drilling machine 

3) Upright or column drilling machine 

4) Radial drilling machine 

5) Gang drilling machine 

6) Multi-spindle drilling machine 

7) Vertical drilling machine 

8) Automatic drilling machine 

9) Deep hole drilling machine 

 
Fig. 1: Fixed Drilling Machine 

The upright drilling machine is designed for 

handling medium sized workpieces. Though it looks like a 

sensitive drilling machine, it is larger and heavier than a 

sensitive drilling machine. Holes of diameter up to 50mm 

can be made with this type of machine. Besides, it is 

supplied with power feed arrangement. For drilling different 

types of work, the machine is provided with a number of 

spindle speeds and feed. There  are  two  different  types  of  

upright  drilling  machines  according  to  the cross-section 

of the column and they are 

 Round column section upright drilling machine 

 Box column section upright drilling machine 

The main parts of an upright drilling machine are: 

base, column, table and drill head. 

Base – Base is made of cast iron as it can withstand 

vibrations set by the cutting action. It is erected on the floor 

of the shop by means of bolts and nuts. It is the supporting 

member as it supports column and other parts on it. The top 

of the base is accurately machined and has ‘T’-slots. When 

large workpieces are to be held, they are directly mounted 

on the base. 

Column – Column stands vertically on the base and 

supports the work table and all driving mechanisms. It is 

designed to withstand the vibrations set up due to the cutting 

action at high speeds. 

Table – Table is mounted on the column and can be 

adjusted up and down on it. It is provided with ‘T’-slots for 

workpieces to be mounted directly on it. 
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Table may have the following adjustments 

Vertical adjustment obtained by the rack on the column and 

a pinion in the table 

Circular adjustment about its own axis 

Drill head – The drill head is mounted on the top of 

the column. It houses the driving and feeding mechanism of 

the spindle. The spindle can be provided with hand or power 

feed. There are separate hand wheels for quick hand feed 

and sensitive hand feed. The handle is spring loaded so that 

the drill spindle is released from the work when the 

operation is over. 

II. PARTS OF THE MACHINE 

The following parts are described separately which are used 

for multi axis drilling machine. 

 Base Plate 

 Center Column 

 Bearing with bearing cap 

 Screw rod 

 Spring  

 Handle  

 Vice arrangement 

 Hand drilling machine 

 Frame stand 

A. Base Plate 

A square base plate made up of mild steel acts as a base on 

which center a column which is used to hold the drilling 

machine. The entire assembly of the machine is supported 

by this base plate. 

There are two base plates are used here, 

Base Plate-1 - For X-Axis movement 

Base Plate- 2 -For Y-Axis movement with hand drilling 

machine assembly 

B. Center Column 

The center column is to be welded on the base plate. A 

column is made up of mild steel hollow pipe of 2” diameter. 

This center column is welded to the y axis movement bse 

plate. 

C. Bearing with Cap 

Ball bearings are provided on the screw rod two ends of the 

machine. In our project 6202 steel ball bearing is used. 

The bearings are pressed smoothly to fit into the shafts 

because if hammered the bearing may develop cracks. 

Bearing is made up of steel material and bearing cap is steel 

material. 

D. Screw Rod 

A screw thread, often shortened to thread, is a helical 

structure used to convert between rotational and linear 

movement or force. A screw thread is a ridge wrapped 

around a cylinder or cone in the form of a helix, with the 

former being called a straight thread and the latter called a 

tapered thread. A screw thread is the essential feature of the 

screw as a simple machine and also as a fastener. 

The mechanical advantage of a screw thread depends on its 

lead, which is the linear distance the screw travels in one 

revolution. In most applications, the lead of a screw thread 

is chosen so that friction is sufficient to prevent linear 

motion being converted to rotary that is so the screw does 

not slip even when linear force is applied, as long as no 

external rotational force is present. This characteristic is 

essential to the vast majority of its uses. The tightening of a 

fastener's screw thread is comparable to driving a wedge 

into a gap until it sticks fast through friction and slight 

elastic deformation. 

 
Fig. 2: Screw Thread Rod 

In our project two screw rod is used for x and y 

direction movement. The length of the screw rod is 18 

inched and diameter of the screw rod 20 mm mild steel 

materials. 

E. Spring 

A spring is an elastic object that stores mechanical energy. 

Springs are typically made of spring steel. There are many 

spring designs. In everyday use, the term often refers to coil 

springs. 

Springs are made from a variety of elastic 

materials, the most common being spring steel. Small 

springs can be wound from pre-hardened stock, while larger 

ones are made from annealed steel and hardened after 

fabrication. Some non-ferrous metals are also used including 

phosphor bronze and titanium for parts requiring corrosion 

resistance and beryllium copper for springs carrying 

electrical current (because of its low electrical resistance). 

 
Fig. 3: Springs 

F. Handle 

Handle is used to move the drilling machine from upward 

position to downward position. 

G. Hand Drilling Machine 

A drill is a tool fitted with a cutting tool attachment or 

driving tool attachment, usually a drill bit or driver bit, used 

for boring holes in various materials or fastening various 
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materials together. The attachment is gripped by a chuck at 

one end of the drill and rotated while pressed against the 

target material. The tip, and sometimes edges, of the cutting 

tool does the work of cutting into the target material. This 

may be slicing off thin shavings (twist drills or auger bits), 

grinding off small particles (oil drilling), crushing and 

removing pieces of the workpiece (SDS masonry drill), 

countersinking, counter boring, or other operations. 

 
Fig. 4: Hand Drill 

III. MATERIAL SELECTION 

It is essential that a designer should have a through 

knowledge of properties of metals and their behavior under 

working conditions. Some important characteristics of 

materials are strength. Flexibility, resistance to heat and 

corrosion, ability to be welded or hardened, much inability, 

electrical conductivity cast ability. 

Material selection plays an important role in design of 

machine elements. The choice of material foe engineering 

depends on following parameters, 

 Availability of material 

 Suitable working condition for materials in service 

 Cost of materials 

 Properties of materials 

The choice of material for ur machine which when used 

gives greater efficiency and effectiveness in operation is 

 Mild Steel 

 Cast Iron 

IV. DESIGN CALCULATIONS 

A. Design of Ball Bearing 

Bearing no. 6202 

Outer diameter of the bearing, D = 35mm 

Thickness of bearing, B  = 12mm 

Inner diameter of bearing, d = 15mm 

Corner radii on the shaft housing,r1 =  1 

Maximum Speed    = 14,00Rpm 

Mean Diameter, dm  = 
     

 
 

  dm  = 25 mm 

B. Design of Screw Rod 

1) Pitch of the Screw 

It is the distance from appoint on one thread to the 

corresponding point on the adjacent thread measured 

parallel to the axis. 

2) Lead of the Screw 

Lead is the distance; the screw would advance relative to the 

nuts in one rotation. For single threaded screw lead is equal 

to one pitch. For double thread screw lead is equal to twice 

the pitch and so on. 

3) Helix Angle 

It iis related to the lead and mean radium by the equation 

tanФ = 
    

    
 

DESIGN OF PLATE FOR STABILITY IN DEFLECTION 

Deflection,Y = 
 

    
 

L = 300mm 

E = 2.08 × 10
5 
N/mm

2
 

I = 
   

  
 = 

       

  
 

I = 9 ×10
3
 mm

4
 

CALCULATING THE LOAD ON THE PLATE 

Maximum load acting on the plate = 430Kgf (from the 

manufactures catalogue) 

At the center of the plate     =   5 Kg/ cm
2 

Maximum load acting at the center of plate at 7kg/cm
2
 = 

     

 
 = 602 kgf 

Load distributed to the front half of the plate, P = 
   

 
 

P  = 301kgf  

P = 3010 N 

Defection of the plate at maximum,  

ν = 
         

                  

ν = 9.04× 10
3
 mm 

This deflection under safe limit. So the design is safe. 

V. FABRICATION 

A. Assembly 

Assembly procedures start with a frame strand. The bearing 

cap is fixed to the two ends of the screw rod set-I which is 

fixed to the frame stand by using welding process. There are 

two base plates are used here. One base plate is fixed to this 

screw rod nut arrangement with two side guide bush 

arrangement. This arrangement is used to move the base 

plate from front and back movement that is X-axis 

movement. 
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Fig. 4: Assembled 360

0
 Drilling Machine 

Similarly we can fit another base plate with another 

screw rod set for the Y-axis movement for left and right 

alignment of the drilling machine. The supporting center 

column is fixed to this plate 2of this screw rod set. The 

column is fixed to the middle of this base plate by using 

proper welding arrangement. 

The hand drilling machine is fixed to the top of the 

center column with the help of rotatinh mechanism. The 

spring is used to return the drilling machine after the drilling 

process is over. The work piece holding device is fixed to 

the frame by using welding arrangement. 

B. Production Methodology 

The method of initial settings and production method for 

manufacturing components using Multi axis drilling 

machine is explained below, 

 The drill bit is fixed on the duck of hand drilling 

machine. 

 The job is fixed to vice arrangement. 

 According to the center point of the drill the machine is 

moved from X and Y axis manually with the help of 

two screw rod arrangement. 

 The rotary movement also does with the help of center 

supporting column bolt and nut adjustment. 

 Now the machine is switched ON. 

 The handle is moved from upward to downward 

movement with the help of manual movement. 

 After drilling operation is over, the drilling machine 

automatically goes to its original position with the help 

of helical spring arrangement by releasing the hand 

from the handle. 

 Similarly do the next job simultaneously. 

VI. CONCLUSION 

This project is an efficient operation and competitive cost. 

Since a number of operation and hole can be performed in a 

simple unit. 

It is efficient and economical. Considering its use 

sand cost of project, it becomes relatively cheap when 

compared to other units. 

A. Advantages 

1) Efficient Drilling 

2) 360 Degree Rotation 

3) Flexible 

4) Easy To Use 

5) Low Cost 

6) Reduce Handling Cost 

7) Reduce Time 

8) Reduce Overall Manufacturing Cost 

9) Increase Productivity 

B. Application 

1) To put holes with high precision on engine heads, 

blocks and cylindrical shell. 

2) Used in furniture making. 

C. Future Scope 

1) It is used in industries. 

2) It is used with automation for automatic drilling. 

3) In future it is used in every field where drilling is 

required. 

4) Also use this method of rotation of arm in other 

machining operation. 

REFERENCES 

[1] Mr. Jay M. Patel , Mr. Akhil P. Nair , Prof. 

HiralU.Chauhan , 3-Directional Flexible Drilling 

Machine, International Journal for Scientific Research 

&Development , Vol. 3, January 2015 , Pages 1262 –

1264. 

[2] Praveenkumar, B. S., Niranjan Hugar, Ajithkumar, A. 

,DESIGN OF ROD GROOVING 

MULTISPINDLEDRILLING UNIT, Asian Journal of 

Science and Technology , Vol.07, March,2016 , Pages 

2600-2605. 

[3] Prof. Gadhia Utsav D, Shah Harsh A, Patel Viral ,Patel 

Kushang P, Amin Harsh J , Design &Development Of 

Universal Pneumaticdrilling Machine: A Review Study, 

International Journal For Technological Research In 

Engineering Volume 3, April-2016 , Pages 1614 – 

1616. 

[4] N. Venkatesh, G. Thulasimani, S. Naveenkumar, S. K. 

Malathi, S. Palanisamy, M. Karthikeyan, Combined 

Drilling and Tapping Machine by using Cone 

Mechanism, International Journal of Scientific 

&Engineering Research, Volume 7, May-2016 , Pages 

11– 15. 

[5] Prof. P.R. Sawant, Mr. R. A.Barawade , Design 

Anddevelopment Ofspm-A Case Study In Multi 

Drilling Andtapping Machine, International Journal of 

Advanced Engineering Research and Studies, Vol. 

1,January-March, 2012 , Pages 55-57. 

[6] Mr. Sakate P.R. , Mr. Jadhav A.S. , Prof. BamankarP.B. 

, Miss. Jagadale A.A. , Miss. Bhosale P.S. , AReview 

on Multi Spindle Drilling Special Purpose Machine 

with Respect to Productivity , International Journal for 

Scientific Research & Development , Vol. 3,2015 , 

Pages 560 – 562. 

[7] Mr. K. I. Nargatti, Mr. S. V. Patil , Mr. G. N. Rakate 

,Design And Fabrication of Multispindle Drilling Head 



Design and Fabrication of 3600 Flexible Drilling Machine 

 (IJSRD/Vol. 6/Issue 04/2018/131) 

 

 All rights reserved by www.ijsrd.com 505 

with Varying Centre Distance , International Journal of 

Trend in Research and Development, Volume 3(3) , 

May-Jun 2016 , Pages 506 – 508. 

[8] R.Anandhan, P.Gunasekaran, D.Sreenevasan, 

D.Rajamaruthu , Design and Fabrication of Angular 

Drilling Machine , International Journal of Innovative 

Research in Science, Engineering and Technology ,Vol. 

5, May 2016 , Pages 88 - 95 

[9] Dnyaneshwar B Bharad, Rahul D Gawande, Pratik 

DGhangale, Rahul K Gunjal, Prof.A.S.Autade, 

Prof.P.P.Darade , A Paper on Two Spindle Drilling 

Head, International Research Journal of Engineering 

and Technology , Volume: 04 , Apr -2017 , Pages 818– 

821 

[10] S. R. Gawande, S. P. Trikal, Development of Multi 

Spindle Drilling Machine to Enhance the Productivity 

in Amba Stainless Steel Kitchen Trolley Manufacturer, 

Amravati , International Journal of Science and 

Research , Volume 4 , October 2015 , Pages 1659 –

1661. 


