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ABSTRACT 
Noise analysis during machining of BS817M40 steel is analysed to reduce the sound using different nose radius insert. The input 
parameters are speed, feed, depth of cut and the response is the noise. To identify the minimum sound of suitable insert are 
identified. Furthermore investigate the sound signal minimization of suitable input parameters. 
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INTRODUCTION 

 

The main challenge for manufacturing a parts is to product at low cost by developing new technical 

solutions & also the additional problem in manufacturing the products is to save our health and safety problems 

of the operators due to noise. The main parameter to increase sound level is cutting speed , feed rate , depth of 

cut . this paper results the reduction of noise level by occupying new machines and designed a machine with 

limited noise emissions;air leakage and to dampen noise with appropriate enclosures F.Dumont et al [1].The 

main role of signal(S) to noise(N) ratio has been huge importance in design work of Tauguchi & its principles 

.This paper provide the basic steps for analysing S/N ratio in the first step . And find ratio of interest in the 

second step. And then to calculate the significant signal by using ratio of interest in final step. This paper results 

that to find whether or not a significant signal by using S/N ratio Donald S.Holmes et al [2]. The best cutting 

parameters depending on sound in turning operation is to find by varying cutting speed , feed rate & depth of 

cut. It results that to give best cutting speed , feed rates for analysing the process based on sound values  Zafer 

Tekins et al [3]. The Acoustic emission (AE) is the best method for analysing machine conditions and also 

monitoring the process. It result that this method   is used to gathering a knowledge on the sensing technologies 

in the manufacturing process (Turning, milling etc..) Xiaoli Li et al [4]. To predict the tool wear in the 

machining process there must be different cutting speed & feed rares are possible. Hence the condenser 

microphone is used to measure sound pressure at 0.5 m from the cutting zone & analysing frequency domain 

from 0 to 22 KHz. In result all these parameters are generating noise in turning a carbon steel CK 15. And there 

was a large variations in cutting speed and small variations in feed rates when tool wear is constant where the 

noise is recorded by microphone near to the machine tool J.Kopac et al [5]. In this paper Taguchi method 

stresses the guidance of studying the response variation using the signal–to–noise (S/N) ratio, resulting in 

minimization of quality characteristic variation due to uncontrollable parameter. The metal removal rate was 

considered as the quality characteristic with the concept of "the larger-the-better" and surface roughness was 
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considered with the concept of "the smaller-the-better". And it results that the S/N ratio values are calculated by 

taking into consideration with the help of software Minitab. The MRR and surface roughness values measured 

from the experiments and their optimum value for maximum material removal rate and minimum surface 

roughness Bhawna Bisht et al [6]. In this paper presents a review of some of the methods that have been used to 

tool condition monitoring and focused on process in which sensor signals from the cutting process have been 

harnessed and it results in  the development of tool condition monitoring systems Dimla E. Dimla Snr et al [7]. 

This paper focused on Audible sound generated from the cutting process is analyzed as asource for monitoring 

tool wear during turning, assuming adhesive wear as the predominant wear mechanism. The analysis involves 

the dynamics of the cutting process Ming-Chyuan Lu et al [8]. This paper presents a tool condition monitoring 

system for on-line tool wear monitoring in turning. The monitoring signals were the feed motor current and the 

sound signal the information gather from tool wear from the sound signal D.R. Salgado et al[9]. 29 Grzegorz 

Litak et al (2013) It explained that to use flicker-noise spectroscopy (FNS), a method for the analysis of time 

and spatial series operating on structure functions and power spectrum estimates, to identify and study harmful 

chatter vibrations in a regenerative turning process. The 3D cutting force components experimentally measured 

during stainless steel turning are analyzed, this analysis shows that the system initially exhibiting regular 

vibrations associated with spindle rotation becomes unstable to high-frequency noisy oscillations (chatter) at 

larger cutting depths. The result compare the findings with previously reported results obtained by statistical, 

recurrence,  ultifractal, and wavelet methods. We discuss the potential of FNS in monitoring the turning process 

in manufacturing practice  Grzegorz Litak et al  [10]. This paper deals with a nonlinear method based on 

anisotropic diffusion notion is proposed in this paper to remove noise from noisy signals modulated with 

multiple carrier signals by preserving carrier signals as well as dis- continuities present in the original noiseless 

signals. Gaussian and correlated noise contaminating signals with up to four carriers are considered 

here.Experiments presented here demonstrate promising results indicating a better performance for our 

nonlinear noise removal method Sasan Mahmoodi  et al [11]. This paper deals with the analyzes different noise 

components in MEMS gyroscope silicon structure, including mechanical–thermal noise (MTN), electronic-

thermal noise (ETN), flicker noise (FN) and Coriolis signal in-phase noise (IPN). The structure equivalent 

electronic model is established, and the improved differential interface is proposed based on weak signal 

detection technology, after that, the noise components in silicon structure are introduced and analyzed in sense 

open loop. The quadrature error (QE) signal automatically cancellation loop is proposed, and the results of the 

experiment indicate that the equivalent angular rates of QE and IPN are 461/s and 4.551/s respectively Huiliang 

Cao  et al [12]. In this paper for turning process, the cutting conditions i.e. Speed, Feed and Depth of cut plays 

an important role in the efficient use of a machine tool. In order to determine the optimum cutting conditions, 

one has to estimate the tool life and cutting forces with a reasonable degree of accuracy since many of the 

constraints those are applying on a process are influenced by these parameters. Hence this Paper proposes an 

alternative approach to determine the optimal process parameters used to predict cutting forces, tool life and 

surface finish Arun Tom Mathew et al [13]. This paper presents a study about the identification of cutting tool 

wear state by means of vibration signal analysis in steel dry turning operations. After the analysis was carried 

out, the main conclusion is that both the RMS and frequency amplitude ranges of certain spectrum bands are 

related to tool wear A. González-Laguna et al [14]. The objective of this work is to apply Taguchi’s signal-to-

noise  ratio (SNR) and principal component analysis (PCA) in order to standardize the optimization objectives, 

eliminate the correlation between the multiple responses, and combine them with the normal boundary 

intersection (NBI)  method to perform a proper optimization D. M. D. Costa et al [15]. In this paper, the cutting 

force components including, longitudinal force , radial force and tangential force are measured during cutting 

process. These cutting force values are corresponding to different cutting conditions includes, spindle speed, 

depth of cut, and feed rate. The cutting force components and the weight of the moving parts are analyzed and 

transferred to the CNC machine guideways. The friction force on linear guideways of machine tools is modeled 

based on the analyzed and transferred force components on the guideways during cutting. The static and kinetic 

coefficient of friction are measured experimentally in dry lubrication condition hence the friction force 

components can be obtained. The friction force are estimated using the identified coefficient of friction Mahdi 

Sparham et al[16]. 

 

Experimental Details: 

A.Work Material: 

BS817M40 is a composition of1.5% Ni-Cr-Mo. And it is  high hardenability, high tensile strength steel. It 

is generally supplied in the Hardened and Tempered condition in the tensile range of 850 – 1000Mpa but can be 

heat treated to 850 – 1550 Mpa dependent on section size (T – Z Condition). It could also be supplied in the 

annealed condition suitable for pre-heat treatment machining. This  grade is very popular and widely used for 

many high strength applications where a good combination of strength and impact properties are essential in 

fairly large components.This alloy is used in most industry sectors for a wide variety of applications including 

high strength machine parts, collet, spindles, gears, bolts, coupling etc. In this working condition we have to use 
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this work piece for turning operations in the three axial CNC  machine under various speed 500 rpm, 750 rpm, 

1000 rpm, 1250 rpm with depth of cut 0.3 mm &  feed rate is 1 mm. And different nose radius of 0.4mm, 0.8 

mm, 1.2 mm. The dimension of the working material as given below: 

 
Fig. 1: Work material 

  

The chemical composition and the mechanical properties of the given material as follow: 

 
Table 1: Chemical composition of BS817M40 Steel in percentage 

C 0.40 

Si 0.25 

Mn 0.60 

S <0.040 

P <0.040 

Cr 1.20 

Mo 0.28 

Ni 1.55 

Fe Balance 

 

BS817M40 has good machinability in the quenched and tempered condition, dependent on condition, and 

operations such as sawing, turning, broaching, milling etc can be accomplished satisfactorily using standard 

machine tool manufacturers recommended speeds and feeds. 

 

B. Tool Material:  

Titanium carbide (TiC) is one type of nanoparticles having good chemical inertness and good conductivity. 

These nanoparticles should be stored under vacuum, dry, cool and stress free conditions. It is an extremely very 

hard refractory ceramic type of material having Mohs 9-9.5. it has the appearance of black powder with the 

sodium chloride crystal structures. TiC is rarely used to maching a steel materials at high speed and also used to 

surface coating on metal parts  as an abrasive resistant , such as tool bits and watch mechanisms. In this working 

condition we have to use this tool for step turning operations in the three axial CNC  machine under various 

speed 500 rpm , 750 rpm , 1000 rpm , 1250 rpm with depth of cut 1 mm &  feed rate is 0.3 mm . And different 

nose radius of 0.4mm , 0.8 mm , 1.2 mm .   and this tool also with stand in a high speed with varius condition so 

it must have a goog cutting edges with specific clearance angles.      

 
Fig. 2: Titanium  carbide ( TiC ) tool insert 

 
Table 2: Mechanical properties of BS817M40 Machining: 

Condition Ruling 
Section 

Tensile 
Strength Mpa 

Yield (0.2%) 
MpA 

Elongation% Izod   FTLBS Charpy J Hardness HB 

T 250 850/1000 635 13 30 35 248-302 

U 100 925/1075 740 12 35 42 269-331 

V 63 1000/1150 835 12 35 42 293-352 

W 29 1075/1225 925 11 30 35 311-375 

X 29 1150/1300 1005 10 25 28 341-401 

Y 29 1225/1375 1080 10 18 21 363-429 

Z 29 1550 Min 1125 5 8 9 444 Min 

 

The following tables list the chemical properties of titanium carbide. 
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Table 3: chemical composition 

CHEMICAL COMPOSITION 

ELEMENT CONTENT % 

Titanium 79.91 

Carbon 20.3 

 

Table 4: chemical data 

CHEMICAL DATA 

Chemical symbol TiC 

CAS No 12070-08-05 

Group 
Titanium 4 

Carbon 14 

Electronic configuration 
Titanium [Ar] 3d2 4s2 
Carbon [He] 2s2 2p2 

 

Physical Properties: 

Titanium carbide nanoparticles appear in the form of a black powder having a spherical surface area. The 

table below provides the physical properties of these nanoparticles. 

 
Table 5: physical properties 

PROPERTIES METRIC IMPERIAL 

 

Density 4.93 g/cm3 0.178 lb/in3 

Molar Mass 59.89 g/mol - 

 

Thermal Properties: 

The thermal properties of titanium carbide nanoparticles are given in the table below: 

 
Table 6: Thermal properties 

PROPERTIES METRIC IMPERIAL 

Melting Point 3160 °C 5720 °F 

Boiling Point 4820 °C 8708 °F 

 

Applications: 

Given below are some of the chief applications of titanium carbide: 

 In the manufacture of wear-resistant tools, cutting tools 

 As a coating for abrasive steel bearings, wear resistant tools 

 In the form of nano titanium carbide ceramic in optics applications 

 Enhance the conductivity of materials and as a nucleating agent. 

 

Cnc Lathe: 

The CNC three axial turning centers supports flexible manufacturing, rigidity, and efficient chip removal. It 

starts with a one-piece slant bed casting that provides higher rigidity in a compact design. The 30-degree slant 

bed also promotes faster and easier chip removal. All turning centers are designed with a component isolation 

system, which keeps the components that generate the most heat isolated to fight heat dissipation and minimize 

spindle growth. Premium components add to the advanced performance and rigidity, with Yaskawa or 

Bosch/Rexroth drives, servos, and motors.Numerous chip management features minimize time wasted on 

cleanup and protect internal components. All of the Hurco turning centers have telescopic way covers to keep 

chips out and protect the premium components inside your lathe. The inside door keeps coolant and chips inside 

the machine. In Absolute programming the end point of a motion is programmed with reference to theprogram 

zero point. Coordinates are specified as X, Z. X coordinate is the diameter of thepart. In Incremental 

programming the end point is specified with reference to the current tool position.  
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Fig. 3:  CNC three axial machine. 

 

Measuring Instrument: 

The noise analyser is the instrument which is used to sensing the signal – noise .During the process  of 

turning in the CNC machine this instrument is connected with tool holder through laptop and data log software 

which was used to calculate the noise signal.  

   

 
 

Fig. 4: Noise analysing Instrument 

 

Carbide insert nose radius 0.4, 0.8 and 1.2 is used for the machining process. Input parameter with four 

different speeds 500, 750, 1000 and 1250, Feed (0.3mm) and depth of cut (0.3) mm.  In this process all cutting 

operations signal noise are measured in feed, radial and tangential direction. 

 

 
 

Fig. 5: Machining arrangement 

 

RESULT AND DISCUSSION 

 

In this russelt is shown that tool chatter in spindle speed variation and tool nose radius.  Speed 500, 750, 

1000 and 1250 rpm, depth of cut 1mm and feed rate are 0.3mm. Frequency is measured in tangential, feed and 

radial direction. Russelt are calculating in this signal noise. This russelt are shown in graph at signal noise ratio 

with speed. X axis column are signal noise ratio and in the Y axis column are taking different speeds and also 
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considering three different nose radius 0.4, 0.8 and 1.2 are using for machining process.  By varying this nose 

radius sensed signal noise  are used for the russelt graph with different speeds as plot as below graph: 

 

 
Fig. 6: Russeltent graph 

 

 

 

 

 
 

The above signal noise are plot based on nose radius 0.4mm and different spindle speed (500, 750, 1000 

and 1250 rpm). The feed rate is 0.3 and depth of cut is 1mm. Average signal noise of 0.4 nose radius 2.6596, 

2.6524, 2.6743 and 2.6755 where the amplitude varies from minimum speed to maximum speed. 
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In this signal noise based on the nose radius 0.8 mm. and the different speed rate. The speed is mentioned 

above the 0.4 nose radius.  Feed rate and depth of cut all are same as above.  Average signal noise of 0.8 nose 

radius is 2.6818, 2.6627, 2.6677 and 2.6693 amplitude is for minimum speed to maximum speed. 

 

 

 
 

In this signal noise is based on the nose radius 1.2 mm. And the different speed rate. The speed is 

mentioned above the 0.4 nose radius.  Feed rate and depth of cut all are same as above.  Average signal noise of 

1.2 nose radius is 2.6706, 2.6845, 2.6831 and 2.6850amplitude is for minimum speed to maximum speed. 

 
Table 7: Average signal noise (dB) 

Nose Radius(mm) Speed (rpm) Feed (mm) Depth of cut (mm) Average signal noise  ( dB) 

0.4 500 0.3 1 2.6596 

0.4 750 0.3 1 2.6524 

0.4 1000 0.3 1 2.6743 

0.4 1250 0.3 1 2.6755 

0.8 500 0.3 1 2.6818 

0.8 750 0.3 1 2.6627 

0.8 1000 0.3 1 2.6677 

0.8 1250 0.3 1 2.6693 

1.2 500 0.3 1 2.6706 

1.2 750 0.3 1 2.6845 

1.2 1000 0.3 1 2.683 

1.2 1250 0.3 1 2.685 

 

The percentage difference between the nose radius 0.4, 0.8 and 1.2 and the same speed 500 rpm the 

percentage difference of 1.2 and 0.8 is 1.12%, 0.8 and 0.4 is 2.22 %, and 0.4 and 1.2 percentage difference is 

1.10%. The next is speed is 750 rpm to Compare for three nose radius 1.2 and 0.8 is 1.68%, 0.8 and 0.4 is 3.21% 

and the 0.4 and 1.2 is 1.03%.  Next speed 1000 rpm for percentage difference 1.2 and 0.8 is 1.54%. 0.8 and 0.4 
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is 0.66%. And 0.4 and 1.2 is 0.88%. Next speed is 1250rpm for nose radius 1.2 and 0.8 variation is 1.57%, 0.8 

and 0.4 is 0.62% and 0.4 and 1.2 is 0.95 variation of vibration. 

The comparison of same nose radius and different speed are calculated in percentage. First 1.2 nose radius 

are taken. 500 and 750 variation is 1.39%. 750 and 1000 variation is 0.14%. 1000 and 1250 rpm variation are 

0.19%.  Next 0.8 nose radius 500 and 750 variation is 1.91%, 750 and 1000 variation is 0.5%. 1000 and 1250 

variation is 0.16%. And the final nose radius is 0.4 and comparison of 500 and 750 is 0.72%. 750 and 1000 

variation is 2.19%. 1000 and 1250 variation is 0.12%. 

 

Conclusion: 

The noise of Titanium carbide insert has been analyzed on different nose radius in the conclusion are 

follows. 

To investigate the noise in turning of BS817M40 steel using 0.4, 0.8 and 1.2 nose radius insert. The sound 

signals are in the mode of signal pulse. The percentage of signal reduction and pulse variation are based on 

different nose radius are 2.6596, 2.6524, 2.6743, 2.6755 for 0.4 and 2.6818, 2.6627,2.6677,2.6693 for 0.8 and 

2.6706, 2.6845, 2.6830,2.6850 for 1.2 to the variant speeds 500 rpm, 750 rpm, 1000 rpm, 1250 rpm respectively. 

From above discussions 0.4 nose radius insert is the minimum noise followed by the 0.8 and 1.2 nose radius 

inserts due to the contact area between the tool and the work piece. 

I conclude the performance of machining to identify the minimum nose radius insert and the corresponding 

feed, speeds, depth of cut are identify the automation industry. 
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