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ABSTRACT:

In this thesis, the effect of cutting parameters cutting
speed, feed rate and depth of cut for turning of work
piece material Aluminum alloy 6082 is determined
for better surface quality and material removal rates.
The optimal parameters of cutting speed are 700rpm,
950rpm and 1440rpm, feed rate are 0.3mm/rev,
0.4mm/rev, 0.5mm/rev and depth of cut are 11mm,
6mm and 0.5mm. Experimental work is conducted by
considering the above parameters taking 3 levels for
each parameter and organizing using Taguchi L9
orthogonal array. 9 experiments are conducted as per
Taguchi design and Surface finish and Material
Removal Rate are validated experimentally. The
cutting parameters are optimized for better surface
finish quality and high material removal rates using
Taguchi Method in Minitab 17 software.

INTRODUCTION TO TURNING

Turning is a machining process in which a cuttingtool,
typically a non-rotary toolbit, describes a helical tool
path by moving more or less linearly while the work
piece rotates. The tool's axes of movement may be
literally a straight line, or they may be along some set
of curves or angles, but they are essentially linear (in
the nonmathematical sense).

Usually the term "turning” is reserved for the
generation of external surfaces by this cutting action,
whereas this same essential cutting action when
applied to internal surfaces (that is, holes, of one kind
or another) is called "boring". Thus the phrase "turning
and boring" categorizes the larger family of
(essentially similar) processes. The cutting of faces on
the work piece (that is, surfaces perpendicular to its
rotating axis), whether with a turning or boring tool, is
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called "facing”, and may be lumped into either
category as a subset.

LITERATURE SURVEY

The work done by Karin Kandananond [1], the
optimized settings of key machining factors, depth of
cut, spindle speed, and feed rate on the surface
roughness of the sleeve were determined using the
response surface methodology (RSM). The results
indicate that the surface roughness is minimized when
the depth of cut is set to the lowest level, while the
spindle speed and feed rate are set to the highest levels.

Even though the results from this paper are process
specific, the methodology deployed can be readily
applied to different turning processes. The paper by
Neeraj Sharma[2], applied extended Taguchi method
through a case study in straight turning of mild steel
bar using HSS tool for the optimization of process
parameters. The study aimed at evaluating the best
process environment which could simultaneously
satisfy requirements of both quality as well as
productivity with special emphasis on reduction of
cutting tool flank wear, because reduction in flank
wear ensures increase in tool life.

EXPERIMENTAL INVESTIGATION

The experiments are done on the Lathe machine with
the following parameters:

CUTTING TOOL MATERIAL — Tungsten Carbide
Tool

WORK PIECE MATERIAL — Aluminum Alloy 6082
of dia. 19.5mm and 110mm length.

FEED — 0.3mm/rev, 0.4mm/rev, 0.5mm/rev
CUTTING SPEED — 700rpm, 950rpm, 1440rpm,
DEPTH OF CUT — 11mm, 6mm, 0.5mm

Page 589

November 2016


http://en.wikipedia.org/wiki/Machining
http://en.wikipedia.org/wiki/Cutting_tool_%28machining%29
http://en.wikipedia.org/wiki/Tool_bit
http://en.wikipedia.org/wiki/Helix
http://en.wikipedia.org/wiki/Rotation_around_a_fixed_axis
http://en.wikipedia.org/wiki/Boring_%28manufacturing%29

ISSN No: 2348-4845

Technology, Management and Research

A Peer Reviewed Open Access International Journal

SELECTION OF ORTHOGONAL ARRAY AS
PER TAGUCHI

PARAMETER DESIGN  The levels of
inputparameters are shown in below table.
FACTORS | PROCESS PARAMETERS | LE VEL1 | LEVEL? | LEVEL3

A CUTTING SPEED(rpm) 00| 939 1440
B FEED RATE (mmrev) 03 04 05
T DEPTH OF CUT(mm) 05 6 11

Levels of Process Parameters considered for
experimentation

. SPINDLE SPEED FEED RATE DEPTH OF CUT
JOB NO.
(rpm) (mm/rev) (mm)

1 700 03 0.5
2 700 0.4 6
3 700 0.5 11
4 950 03 6
5 930 0.4 11
6 950 0.5 0.5
7 1440 03 11
8 1440 04 05
9 1440 05

L9 Orthogonal Array based on Taguchi Method

Turning of Aluminum work piece

RESULTS & DISCUSSIONS
The Surface Roughness values are measured using
surface roughness tester of model Surftest 211/212.

MATERIAL REMOVAL RATE

The material removal rates are calculated as per the
formula given below and the measured material
removal rates values are tabulated in the table.
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MRR = * (D7 - Df) * f* N
Where
D; = Initial Diameter mm
Ds = Final Diameter mm
f = feed rate mm/rev
N = Speed rpm

TAGUCHI
SOFTWARE
OPTIMIZATION OF PARAMETERS FOR
SURFACE ROUGHNESS

The cutting parameters are analyzed for smaller — the —
better characteristic for surface roughness values.

ANALYSIS IN MINITAB

" Waorksheet 1

' a Q a (V!

SPINDLE SPEED FEED RATE DEPTH OF CUT SURFACE ROUGHNESS
1 700 03 05 178
2 700 04 60 .10
3 700 05 110 £33
4 850 03 60 549
5 950 04 110 5,13
6 950 05 05 fi48
7 1440 03 10 4
8 144 04 05 467
g 1440 05 &0 545

Measured Surface Roughness Values

I Wershedt 1 ™
} a Q Q o G
SPINDLE SPEED FEED RATE DEPTH OF CUT SURFACE ROUGHNESS SNRAL
1 W03 05 ENC AR
2 ™04 i &0 157066
3 mo0s 110 633 160081
[ %03 i 589 1540
5 % 04 110 513 400
; ™05 05 48 16315
] w03 110 09 2B
3 T T 05 15 1336
g w05 i 585 154303

Results of S/N Ratio
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Main Effects Plot for SN ratios
[ata Meas

SPMDLE SPEED FFEED RATE DEPTH OF CUT

Mean of SH ratios

155

-160

o0 «n 1220 03 it 05 05 (1] 1o

Sprefro-noise Seoler & barar

Effect of turning parameters on surface finish for
S/N ratio

OPTIMIZATION OF PARAMETERS FOR
MATERIAL REMOVAL RATE

The cutting parameters are analyzed for larger — the —
better characteristic for MRR values.

1 Worksheet 1 =*
I c1 Cc2 3 4
SPINDLE SPEED | FEED RATE| DEPTH OF CUT MRR

1 700 03 0.5 3173
2 700 04 6.0 42202
3 700 0.3 110 28849
4 950 03 6.0 42955
5 950 04 110 2197
6 950 0.5 0.5 31322
7 1440 03 110 35608
8 1440 04 0.5 8704
9 1440 0.5 6.0 108518

Measured MRR values

A Worksheet 1 ™
+ C1 ] (& 4 (5
SPINDLE SPEED FEED RATE DEPTH OF CUT MRR SNRA2

1 700 03 0.3 3173 70030
2 700 04 60 42202 92507
3 700 0.5 110 28849 89.203
) 950 03 60 47955 92660
5 950 04 10 2197 6683
b 950 0.5 0.5 31322 89917
7 1440 03 110 33608 91031
8 1440 04 0.3 8704 78794
9 1440 0.5 60 108518 100710

Results of S/N Ratio
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Main Effects Plot for SN ratios
Data Means

SPINDLE SPEED FEED RATE DEPTHOF CUT

Mean of SN ratios

W 9% 140 03 04 05 05 &0 110
Signal-ta-noise: Larger is better

Effect of turning parameters on MRR for S/N ratio

CONCLUSION

By observing the experimental results the following
conclusions can be made:

To get better surface finish, the optimal parameters are
spindle speed — 1440rpm, feed rate — 0.3mm/rev and
depth of cut — 0.5mm.

To get high material removal rates, the optimal
parameters are spindle speed — 1440rpm, feed rate —
0.5mm/rev and depth of cut — 6mm.

REFERENCES
1. Karin Kandananond ,Using the Response
Surface Method to Optimize the Turning
Process of AISI 12114 Steel, Advances in
Mechanical Engineering, Received July 28,
2010, Accepted December 4, 2010.

2. Neeraj Sharma, Renu Sharma, Optimization of
Process Parameters of Turning Parts: A
Taguchi Approach, Journal of Engineering,
Computers & Applied Sciences (JEC&AS)
ISSN  No: 2319-5606, Volume 1, No.l,
October 2012

3. Rogov Vladimir Aleksandrovich, Ghorbani
Siamak, The Effect of Tool Construction and
Cutting Parameters on Surface Roughness and

Page 591

November 2016



ISSN No: 2348-4845

Technology, Management and Research

A Peer Reviewed Open Access International Journal

Vibration in Turning of AISI 1045 Steel Using
Taguchi  Method, Modern  Mechanical
Engineering, 2014, 4, 8-18, Published Online
February 2014,
http://dx.doi.org/10.4236/mme.2014.41002

J. M. Gadhiya, P. J. Patel, Parametric
investigation of turning process on mild steel
AISI 1018 material, GLOBAL RESEARCH
ANALYSIS, Volume : 2 | Issue : 4 | April
2013 « ISSN No 2277 — 8160

Vikas B. Magdum, Vinayak R. Naik,
Evaluation and Optimization of Machining
Parameter for turning of EN 8 steel,
International Journal of Engineering Trends
and Technology (IJETT) - Volume4lssueb-
May 2013

S.B.Salvi et al., Analysis of surface roughness
in hard turning by using Taguchi method,
International Journal of Engineering Science
and Technology (IJEST), ISSN : 0975-5462
Vol. 5 No.02 February 2013

Krishankant, Jatin Taneja, Mohit Bector,
Rajesh Kumar, Application of Taguchi
Method for Optimizing Turning Process by the
effects of Machining Parameters,
International Journal of Engineering and
Advanced Technology (IJEAT), ISSN: 2249 —
8958, Volume-2, Issue-1, October 2012

Yigit Kazancoglu, Ugur Esme, Melih
Bayramoglu, Onur Guven, Sueda Ozgun,
Multi-Objective Optimization of the Cutting
Forces in Turning Operations Using the Grey-
Based Taguchi Method, Materials and
technology 45 (2011) 2, 105-110

Kamal Hassan, Anish Kumar and M.P.Garg,
Experimental investigation of Material
removal rate in CNC turning using Taguchi
method, International Journal of Engineering

Volume No: 3 (2016), Issue No: 11 (November)

www.ijmetmr.com

Research and Applications, (IJERA) ISSN:
2248-9622, Vol. 2, Issue 2,Mar-Apr 2012,
pp.1581-1590

10. Dhavamani and Alwarsamy, Optimization of
Cutting Parameters of Composite Materials
using Genetic Algorithm, Research Gate,
November 2011.

Author Details

Perumalla Rajeevu received the B.Tech degree in
mechanical engineering from Indira Institute of
technology and science, INTU,KAKINADA, Andhra
Pradesh, India, in 2014 year, and persuing M.Tech in
CAD/CAM from Indira Institute of technology and
science, Jntu, Kakinada, Andhra Pradesh, India.

Sri.P.Ch.Sreenivasababu, M.Tech, Assistant
professor,Indira Institute of technology and science,
Jntu, Kakinada, Andhra Pradesh, India.

Page 592

November 2016


http://dx.doi.org/10.4236/mme.2014.41002

