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Aim: The Main motive of this research is to detect surface roughness using surface roughness tester and analyse the 

enhancement of surface roughness for AA6020 using AlTiN coated HSS tool and compare the results with uncoated HSS 

tool. Materials and Methods: In this investigation, AA6020 of length 20mm and diameter 25mm is used. There are 2 

groups in this research, the experimental group which is the AA6020 samples drilled with AlTiN coated HSS tool and 

control group which is the AA6020 samples drilled with uncoated HSS tool. According to the calculation of G power, the 

sample size is derived to be 20 per group which makes the total sample size to be 40. The surface roughness test is carried 

out according to the ASTM standards.Results: An analysis of the results of surface roughness, it is observed that the average 

surface roughness for experimental group(AA6020 drilled with AlTiN coated HSS drill) is 1.36065μm. and for control 

group(AA6020 drilled with uncoated HSS drill) is 2.05065μm . On comparison of the results using ANOVA test f/or both 

the groups, it is noted that there is a significant decrease in surface roughness in the experimental group with significance 

level of 0.00 (P<0.05). Conclusion: Within the limitations of this study, we can conclude that AA6020 drilled with AlTiN 

coated HSS drill gives better results for surface roughness than AA6020 drilled with uncoated HSS drill. 
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INTRODUCTION 
  

Business Aluminum composite 6020 (AA6020) is a medium strength amalgam with adequate 

formability,greatweldability and heavenly erosion opposition. AA6020 is utilized as a primary amalgam,and it is 

the most normal composite utilized for machining purposes (Jaeggi et al. 2022) . Nonetheless , AA6020  grade 

has great properties like lightweight,consumption obstruction ,flexibility, formability and conductivity. However 

on the other hand it has low hardness(Leão et al. 2021) . Because of these properties,the working spaces of 

AA6020 should be picked effectively (Sandeep Kumar Ravesh November- December 2012) . Novel 

aluminiumalloy  combinations are regularly utilized for a gigantic scope in numerous applications like auto 

businesses, aviation, transport enterprises and rail lines(Kant and Goel 2021). 

 

Based on the past 5 years of literature research, it is found 850 papers in google scholar and 1000 

papers in science direct based on surface roughness. Lately, interest for microparts and parts have expanded in 

various modern areas. Instances of such parts incorporate, however are not restricted to, the accompanying 

connectors, symptomatic gadgets, microreactors, clinical inserts, microengines, switches, micropumps, drug 

conveyance frameworks, and printing heads(Zhu 2008). One significant use of miniature processing is the 

assembling of waveguides for gigand terahertz application.With expanding recurrence, the frequency is moving 

toward the lower μm-reach and surface quality become progressively significant(Yuan, Ohmori, and Lv 2012)  
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(Yuan, Ohmori, and Lv 2012). The waveguide proficiency is affected essentially by the surface roughness. 

Surface roughness altogether impacts the reflection and influences the sign commotion proportion(Singh et al. 

2021). It was investigated that the exact control of the assembling system is important to guarantee the 

dependable manufacture of these parts.(Ashwath and Anthony Xavior 2016). One of the best pieces of literature 

for this research is (Singh et al. 2021)Our team has extensive knowledge and research experience  that has 

translate into high quality publications(Bhansali et al. 2021; Jayanth et al. 2021; Sudhakar, Ravel, and Perumal 

2021; Sathiyamoorthi et al. 2021; Deepanraj et al. 2021; Raju et al. 2021; Arun Prakash et al. 2020; Kamath et 

al. 2020; Shanmugam et al. 2021; Rajasekaran et al. 2020; Adhinarayanan et al. 2020; Rajesh et al. 2020; 

Aurtherson et al. 2021) 

 

The miniature processing interaction can be just downsized somewhat. Nonetheless, new difficulties 

emerge on the innovative and on the material part when a basic grade of scaling down is reached (Almulhim et 

al. 2021). Thus the affecting variables and their conduct on microscale should be concentrated exhaustively. 

Various factors impact surface uprightness, for example instrument properties,cutting boundaries, workpiece 

properties utitized GRP to accomplish enhancement of drilling measure exhibition attribute for example 

hardness greatest, unpleasantness normal and roundness(Leão et al. 2021). 

 

MATERIALS AND METHODS  
 

The fabrication and machining for research has been carried out in Saveetha industries, Saveetha 

School of Engineering, Saveetha University, Saveetha Institute of Medical and Technical Science, Thandalam, 

Chennai, utilizing the facilities in the mechanical department.  In this research, the AA 6063 was used as the 

base metal. The experimental setup was carried out in (Super Jobber) CNC drilling center using an AlTiN 

coated HSS drill and an Uncoated drill. The experimental setup of the CNC drilling center was shown in Fig.1. 

Using a value of 80 percent in the G power calculator with standard deviation (0.05) and mean (0.2) , the 

obtained sample count was 20 per group (Jaeggi et al. 2022). A total of two groups were used for this research 

(control group and intervention group). 

 

          There are 2 groups in this research, the experimental group which is the AA6020 samples drilled with 

AlTiN coated HSS tool and control group which is the AA6020 samples drilled with uncoated HSS tool. 

According to the calculation of G power, the sample size is derived to be 20 per group which makes the total 

sample size to be 40. The surface roughness test is carried out according to the ASTM standards. 

 

In this investigation the chemical composition is shown in Table 1.Super Jobber CNC drilling machine 

was used for conducting this investigation. Fig. 1 shows the cnc drilling machine setup.The  8mm of diameter 

AlTiN Coated and 8mm of diameter AlTiN Uncoated HSS Drill Bits are Used. Totally 20 samples were carried 

out in each group.Fig. 2 shows  the samples drilled with Coated HSS Drill bit and Uncoated HSS Drill Bit the 

preparation of samples and CNC drilling of the samples as per design are carried out at Saveetha industries, 

Saveetha school of engineering, Saveetha institute of medical and technical science, Chennai. Utilizing the 

faculties in the department of mechanical engineering.  

 

For machining tests in the control group, an AA6020 rod of 25mm diameter is separated to the length 

of 20mm. Then, at that point an uncoated HSS drill instrument of 8mm width is utilized for machining the 

samples by varying the speed and the feed rate in the CNC drilling focus. The uncoated drill instrument 

displayed in Fig.2  A sum of 20 samples were drilled Fig.3 shows the drilled samples of the uncoated 

instruments. The examples in the trial group were machined comparatively as that of the control group, yet an 

AlTiN covered with HSS drilled instrument 8mm breadth is utilized. 

 An entire sample was drilled utilizing these devices. Fig.4 shows the drilled samples of the HSS 

Coated drill tool.the surface roughness of the example where obtained utilizing a surface roughness analyzer. 

The surface roughness analyzer was displayed in  Fig.5. The tests were directed on 20 samples in each gathering 

according to ASTM D7127 - 17 norm displayed in Fig.6. 

 

Statistical analysis 

The SPSS programming Group was used in this exploration for factual investigation. The ANOVA test 

(analysis of variance) in SPSS software is used for statistical analysis. The Group 1 and Group 2 values have 

been plotted. The cutting speed (m/min) and feed rate (mm/rev) are independent and the surface roughness is a 

dependent variable ((Singh et al. 2021)). 
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RESULTS 
 

In this investigation the correlation was made on surface roughness machined tests of AlTiN coated 

HSS Drill Bit as (experimental group)  and samples of Uncoated HSS Drill Bit (Control Group) Fig.7 shows the 

graph value of Surface Roughness of Experimental Group and control group. Table 2 showed the mean value of 

the surface roughness for the experimental group and it is observed to be 1.36065 μm. and the mean value of 

surface roughness for the control group was observed to be 2.05065 μm. Table 3 shows the mean descriptive 

values of surface roughness for the AlTiN coated and Uncoated drill. The 0.00 (P<0.050) has obtained a 

statistical significance value for this investigation. From the obtained values it clearly shows that the 

experiential group has better surface completion contrasted with the control group and it shows the outcomes 

acquired from the ANOVA test in SPSS software. 

 

DISCUSSION  
 

The samples machined utilizing  AlTiN Coated HSS Drill Bit (Experimental Group)have better surface 

completion contrasted with the Uncoated HSS Drill Bit (Control group) Table 3 have explained detail which 

shows the mean value of surface roughness value for the Experimental Group and Control Group.Table 4 assist 

with understanding the analysis of variance (ANOVA TEST) Between both the groups. It is likewise tracked 

down that the surface roughness mean of the experiential group is better compared to the Control Group in 

surface roughness analyzer and in the statistical analysis.(Juijerm 2007). 

 

Concentrated on the impact of utilization of cutting fluids during machining cycles of business matured 

solidified AA6020 -T6 grade. They revealed that the devices with the interior cooling framework are extremely 

successful when contrasted with exemplary instruments(Vargel 2020).The aluminum compound isn’t fit for 

changing the mechanical properties of cutting devices (Sandeep Kumar Ravesh November- December 2012). 

Drilling utilizes grease at low rate while wet work at low rate surpassing 300l/h.by changing wet to MQL 

condition, it is conceivable to lessen cost,just as to accomplish the three mains that wet cutting speed 400 m/min 

provide values of surface roughness, Ra=0.2μm,and MQL provided similar results to it. Surface roughness value 

of Ra=1.5μm after dry drilling of 6020 series aluminum alloys with F=0.07 mm/rev, VC=400 m/min and 

AP=1.5mm.The Mean Values of Ra and Rzrespectively ,0.44μm and 2.73μm were obtained during testing.An 

accomplished surface roughness higher than qualities found in this  work Ra=1.0μm and Rz=10μm.since a more 

noteworthy feed rate was utilized F=0.2 mm/fire up. As currently seen, F was the most significant boundary.(Al-

Tameemi et al. 2021); (Luo et al. 2021) 

 

During machining of aluminum the burr is formed at a high rate, and it affects the surface of the 

material,(Grzesik 2016) which is the limitation of this research. The surface finish can be better if changing the 

parameters and tool in AA 6020 is studied and will be developed in future(Liu et al. 2020).ays of supportability 

(monetary,natural and social). A drilling of AA6020 by drilling of cutting speed (50 - 400 m/min) and feed rate 

0.15 mm/rev and it was concluded.The surface finish in the aluminum alloy has been studied and can be 

developed in the future. 

 

CONCLUSION 
 

Within the limitations of the study, the recognition of surface roughness during CNC Drilling of tests 

utilizing the the mean value of the surface roughness for the experimental group and it is observed to be 1.36065 

μm. and the mean value of surface roughness for the control group was observed to be 2.05065 μm. From the 

obtained results the AA 6020 samples machined using AlTiN Coated HSS Drill bit has lower Surface roughness 

than the samples drilled utilized the Uncoated HSS Drill bit. As per the ANOVA test on the superficial level in 

surface roughness among the Uncoated HSS Drill and Coated HSS Drill are drilled samples has a critical mean 

distinction of is observed. 
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TABLES AND FIGURES 

Table 1. Process parameters and levels for machining in CNC Drilling center. 

 

S.NO 

 

PARAMETER 

 LEVELS 

A B C D 

1 Speed (rpm) 800 1000 1500 1800 

2 FEED RATE 

(mm/rev) 

0.15 0.2 0.25 0.3 

 

Table 2. Surface Roughness for AlTiN Coated and Uncoated HSS Drill bit 

 

S.NO 

 

SPEED 

(rpm) 

 

 FEED RATE 

(mm/rev)  

SURFACE ROUGHNESS 

OF UNCOATED HSS 

DRILL (µm) 

SURFACE ROUGHNESS 

OF AlTiN COATED HSS 

DRILL (μm) 

1 800 0.15 2.021 1.321 

2 800 0.2 2.033 1.345 

3 800 0.25 2.037 1.309 

4 800 0.3 2.045 1.356 

5 800 0.35 2.049 1.367 

6 1000 0.15 2.052 1.354 

7 1000 0.2 2.059 1.378 

8 1000 0.25 2.063 1.366 

9 1000 0.3 2.067 1.369 

10 1000 0.35 2.072 1.371 
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11 1500 0.15 2.022 1.337 

12 1500 0.2 2.014 1.349 

13 1500 0.25 2.082 1.362 

14 1500 0.3 2.055 1.384 

15 1500 0.35 2.027 1.375 

16 1800 0.15 2.093 1.389 

17 1800 0.2 2.059 1.394 

18 1800 0.25 2.097 1.303 

19 1800 0.3 2.012 1.385 

20 1800 0.35 2.054 1.399 

 

Table 3.  The mean descriptives obtained for surface roughness. 

Descriptives 

Surface roughness 

  

 

N 

 

 

Mean 

 

 

Std. 

Deviation 

 

 

Std. 

Error 

 

95% Confidence 

Interval for Mean 

 

 

Minimum 

 

 

Maximum 

Lower 

Bound 

Upper 

Bound 

Uncoated 

HSS drill 

 

20 

 

2.0507 

 

.02235 

 

.00500 

 

1.9397 

 

1.9606 

 

1.92 

 

2.00 

AlTiN 

Coated 

HSS drill 

 

20 

 

1.1307 

 

.01623 

 

.00363 

 

1.1260 

 

1.1411 

 

1.11 

 

1.17 

 

Total 

 

40 

 

1.7057 

 

.41395 

 

.06545 

 

1.4095 

 

1.6742 

 

1.11 

 

2.00 
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Table 4. One-way ANOVA test represents the significance value for AlTiN coated HSS and Uncoated drills. It 

is observed that on performing One-Way ANOVA, there is a statistical significant difference for surface 

roughness (p= 0.00, p<0.05). 

ANOVA TEST 

SURFACE ROUGHNESS 

 Sum of 

Squares 

df Mean Square F Sig. 

Between 

Groups 

4.761 1 4.761 7109.014 .000 

Within Groups .025 38 .001   

Total 4.786 39    

 

 
Fig. 1. CNC Drilling Machine setup 
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Fig. 2. AlTiN Coated HSS Drill 

 

 
 

Fig. 3. Uncoated HSS drill 
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Fig. 4. Samples drilled using Uncoated drill. 
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Fig. 5. Samples drilled using AlTiN coated HSS drill. 

 

 

 

 
 

Fig. 6. Mitutoyo surface roughness tester 

 

 

 
Fig. 7. Bar chart shows the comparison between mean values of surface roughness for samples machines by 

AlTiN coated HSS drill and AA 6020 samples machined by  Uncoated HSS drill. The obtained value of AA 

6020 samples machined using AlTiN coated drill is higher than the AA 6020 samples machined using UNcoated 

drill. X-axis: Mean surface roughness of AA 6020 samples utilized with AlTiN coated vsUncoated drill. Y-axis: 

values of groups ± 1 SD. 

 


