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ABSTRACT

Drilling is one of the most common manufacturing processes in various industries like Automobile industry, Aerospace
industry, Watch manufacturing industry, medical industries and semiconductors. It plays an important role for quality of
manufactured product. For assembly of a product drilling, boring, reaming process are used. Many input drilling parameters
are feed rate, spindle speed, drill diameter, cutting fluid, depth of cut, work piece material, tool material, helix angle, point
angle, clearance angle, types of tool, etc. The performance parameters for drilling are Material removal rate, surface
roughness, thrust force, torque, tool life, etc. This paper illustrates a literature review on effect of drilling process parameters
such as feed rate, drill diameter, spindle speed on thrust force. The thrust force is calculated by the force sensor or
dynamometer. In this paper it studied that the feed rate and spindle speed are the significant factor for the thrust force.
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1. INTRODUCTION

Drilling is a cutting process used for producing a cylindrical hole in a solid work piece with the help of rotating tool called drill
bit. Drill bit is rotated by the help of rotation of motor and through the feed mechanism the drill bit is strike on the work piece thus
through these two mechanisms, unwanted material is removed. To fulfill the customer needs we need to manufacture a product
with good quality at a low cost for this we need to understand the effect of thrust force on input parameters (such as drill diameter,
spindle speed, feed rate, point angle) of drilling process. The Drilling output parameters are material removal rate, surface
roughness, thrust force, torque, tool wear rate, tool life, etc. In this paper thrust force is taken as output parameter. To find out the
thrust force a sensor (dynamometer) is connected to the work piece. Through the literature review we find out the variation of
output parameters with the input parameters.

2. LITERATURE REVIEW

M Sundeep, M Sudhahar et al. [1] have presented a paper on “Optimization of Drilling parameters on Austenitic stainless steel
(AISI 316) using Taguchi’s methodology”. In this paper the input parameters are Spindle speed, feed rate and drill diameter were
taken and the output parameters are surface finish, material removal rate and thrust force. To perform the experiment Taguchi L9
array was used. From the paper it shows that the cutting speed increases the thrust force also increases.

Tamilselvan and Ragyraj et al. [2] have presented a paper to investigate the effect of drilling parameters on thrust force and
circularity of the hole during the drilling of Ti-TiB composite. To investigate the percentage contribution and response of the
parameters analysis of variance (ANOVA) is used. In this paper the input parameters are drill diameter, spindle speed and feed
rate were taken. The result shows that the feed rate and spindle speed affects the thrust force. The thrust force decreases as the
spindle speed is increases.

Suleyman Neseli et al. [3] have presented a paper on optimization of drilling parameters on steel (AlSI 1040) using Taguchi
method. Input parameters are cutting speed, feed rate, helix angle and thrust force, torque is considered as output parameter. To
investigate the influence of parameters analysis of variance (ANOVA) was used. The result shows that the feed rate is the
significant factor that affects the thrust force while cutting speed affects the torque.

Naseer Ahmed et al.[4] have presented a paper on effect of drilling parameters on thrust force and torque. In this paper AISI
2080 material was used. Cutting speed and feed rate is considered as input parameters. As the cutting speed and feed rate
increases the thrust force is also increases.

Sonbaty et al. [5] has presented a paper on drilling parameters affecting the machinability GFR/epoxy composites. The rotational
speed is constant and the input parameters are drill diameter and feed rate were taken. Torque and thrust force are the output
parameters. As the drill diameter and feed rate is increases, the thrust force and torque is also increasing.
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C.C. Tsao et al. [6] have performed on the evaluation of thrust force and surface roughness in drilling of composite material using
regression analysis. The input parameters are considered to be spindle speed, feed rate and drill diameter. Feed rate and spindle
speed are the dominant factors affects the surface roughness while drill diameter and feed rate affect the thrust force.

Lin and chen et al. [7] have performed on the effects of cutting speed on drilling of CFRP. Cutting speed act as input parameter
and the output parameters are Drill wear and thrust force. The result shows that with increasing the cutting speed, drill wear and
thrust force is also increases.

Sekulic et al [8] this paper deals with the forces acting on the drill. There are three forces acting on the drill are force at the chisel
edge, force at the cutting edge and force resulting from friction at the margin. The result shows that the force at the chisel edge has
the greater influence on the thrust force.

Kyratsis et al [9] this paper performed on the effects of input parameters on drilling Al7075. The input parameters are tool
diameter, cutting speed, feed rate and the output parameters are thrust force and torque. To identify the significant factor response
surface methodology (RSM) is used. The result shows that the tool diameter and feed rate has the significant factor for both thrust
force and torque.

Prakash et al [10] this paper performed on the evaluation of thrust force and torque in drilling of Aluminium 6063-T6 alloys. The
input parameters are speed, drill diameter, feed rate. The result shows that the speed is more influence than feed rate in thrust
force.

3. CONCLUSION

From literature review it is observed that many researchers had taken spindle speed, feed rate, drill diameter as input parameters
and few has taken depth of cut, point angle, cutting fluid, and helix angle. The output parameters are thrust force and torque. It is
found that for thrust force spindle speed and feed rate are the most significant factor.

4. REFERENCES

[1] M Sundeep, M Sudhahar, T T M Kannan, P Vijaya Kumar, N Parthipan, Optimization of Drilling parameters on Austenitic
Stainless Steel (AISI 316) using Taguchi’s methodology, the International Journal of Robotics Research 3(4) (2014).

[2] Naseer Ahmed, Effect of Changing Drilling Parameters on thrust Force and Torque, Middle east Journal of Scientific
Research 21 (2) 347-352 (2014).

[3] Tamilselvan and Raguraj, Optimization of process parameters of Drilling in Ti-Tib composites using Taguchi technique,
International Journal on Mechanical Engineering and Robotics, 2 (4) 1-5 (2014)

[4] Suleyman Neseli, Optimization of process parameters with minimum thrust force and torque in drilling operation using
Taguchi method, Advances in Mechanical Engineering, ISSN 1687-8140 (2014).

[5] E1-Sonbaty I, Khashaba U A and Machaly T, Factors affecting the machinibility of GFR/epoxy composites, Composite
Structure 63 (2004) 329-338.

[6] C.C. Tsao, H. Hocheng, Evaluation of thrust force and surface roughness in drilling composite material using Taguchi
analysis and neural network, journal of Materials Processing Technology 203 (2008) 342-348.

[7] Lin, S. C., Chen, I. K. Drilling carbon fiber-reinforced composite material at high speed, Wear, 194 (1996) 156-162.

[8] Sekulic, Jurkovic, Savkovic, A new thrust force model for drilling process, Journal of production Engineering, 13 (2019).

[9] Panagiotis Kyratsis, V. Maliagkas, K. Kakoulis, Prediction of thrust force and cutting torque in drilling based on the
response surface methodology, Machines 6(2018) 24.

[10] T. Kanagaraju, J. Prince Prakash, Optimization of drilling parameters for thrust force and torque in friction drilling process,
Middle East Journal of Scientific Research (2016) 1577-1582.

© 2020, www. IJARIIT.com All Rights Reserved Page |13



file:///C:/omak/Downloads/www.IJARIIT.com

