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Abstract : This paper focuses on using Six Sigma methodologies to improve the surface roughness of a manufactured part
produced by the CNC milling machine. It presents a case study where the surface roughness of milled aluminum is required to
reduce or eliminate defects and to improve the process capability index C<sub>p</sub> and C<sub>pk</sub> for a CNC
milling process. The six sigma methodology, DMAIC (design, measure, analyze, improve, and control) approach, was applied in
this study to improve the process, reduce defects, and ultimately reduce costs. The Taguchi-based six sigma approach was
applied to identify the optimized processing parameters that led to the targeted surface roughness specified by our customer. A
L<sub>9</sub> orthogonal array was applied in the Taguchi experimental design, with four controllable factors and one non-
controllable/noise factor. The four controllable factors identified consist of feed rate, depth of cut, spindle speed, and surface
roughness. The noise factor is the difference between the old cutting tool and the new cutting tool. The confirmation run with
the optimal parameters confirmed that the new parameter settings are correct. The new settings also improved the process
capability index. The purpose of this study is that the Taguchi&ndash;based six sigma approach can be efficiently used to
phase out defects and improve the process capability index of the CNC milling process.
Keywords : CNC machining, six sigma, surface roughness, Taguchi methodology
Conference Title : ICMO 2017 : International Conference on Manufacturing and Optimization
Conference Location : Chicago, United States
Conference Dates : October 26-27, 2017

World Academy of Science, Engineering and Technology
International Journal of Industrial and Manufacturing Engineering

Vol:11, No:10, 2017

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 In
du

st
ria

l a
nd

 M
an

uf
ac

tu
rin

g 
En

gi
ne

er
in

g 
Vo

l:1
1,

 N
o:

10
, 2

01
7 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/7
25

02
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 11(10) 2017 1

https://publications.waset.org/abstracts/72502.pdf

