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ABSTRACT — Machinery and machining are important
subjects to collaborate resulting products with focusing
against to the quality products. This paper offers a
comprehensive literature survey of the machinery
processes along with surface roughness prediction used
in aluminum alloy to determine whether a product is
being the best quality. For the above reason, the
machinery can work in the smart process such as
computer numerical control (CNC) machining,
nonconventional machining, special purpose machines
(SPM) and cinematic robot mechanisms. In this paper,
the author surveys the smart machining process by
cutting speed, feeding speed and cutting depth in
predicting surface roughness of the product in the
manufacturing production.

1. INTRODUCTION

The conventional machines in manufacturing
industry have undergone massive transformation into
computer numerical control machine, nonconventional
machine, special purpose machines, robotic and
automation as mechanism to work smart [1]. These
machinery conduct smart processes and contribute
important roles in producing quality components or
parts to meet the demands for equipment and devices
such as transportation, machinery, handling, jigs, fixture
and others [2], [3]. In machining, the quality of the
machined parts are primarily determined based on
dimensional integrity that is the accuracy and surface
finish quality [4]. The author surveys the literatures of
the machining parameters such as cutting speed, feed
rate and cutting depth in predicting the surface
roughness on aluminum material in the smart milling
process as elucidated at table 1.

Tablel Beneficial of process parameters in predicting
the surface roughness

Surveys Topics

[5] To minimize surface roughness used
evectively model by optimum parameters in

machining operation.

[6] Improving machining efficiency and
reducing production cost can effectively
control and accurate prediction for surface

roughness.

Accurate models are needed in predicting

149

surface finish to determe the quality products
in manufacturing.

Minimizing surface roughness and
maximizing microhardness simultaneously
due to be affected optimum machining
parameters.

Avoiding the costly trial and error operation
in machining process determine the surface

roughness value.

2.  PREDICTING SURFACE ROUGHESS FOR
SMART MILLING PROCESS

Monitoring and control of machining processes are
becoming increasingly important for maintaining
consistency in quality of machined parts [10]. Table 1
explains the influence of cutting parameters to predict
the surface roughness in the smart milling operation.

Currently, in producing the products by benefit of
cycle time reduction with involving the high-speed
machining process, high precision and complex shapes
have been using by CNC machines [11], [12].

Nonconventional machines are used also to
process inconvenient and irregular shapes such as
electrochemical machining (ECM) [13], electro
discharge machining (EDM) [14] and others.

Also special purpose machine in particularly
designed tooling, fixtures and material handling system,
being dedicated to mass-production [4], [15] that
reduces the cost of manufacturing production [3], [16],
[17]. And cinematic robotic mechanism which are the
restricted working area and produced shape limitations,
machining robots symbolize flexible alternatives in a
cost-saving [18].

3. CONCLUSION

The main oobjective in any machining process is
to adhere the stringent requirements imposed on the
quality of the final parts produced. Machining
parameters such as spindle speed, feed rate and depth of
cut have been -categorically identified as main
parameters influencing surface finish quality of
machined parts. In order to realise smart machining
process, a mathematical model is to be developed,
analysed and validated utilizing design of the
experiment through response surface methodology and



Proceeding of Innovative Research and Industrial Dialogue 2020 (IRID"20)

analyzed using regression method. Smart machining
process parameters prediction can be utilized for CNC
machining, conventional machines, SPM and cinematic
robot mechanisms thus ensuring efficient process
planning and high product quality.

For future work, further critical survey regarding
surface roughness in smart machining process of
aluminum alloys can be carried out.
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