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Category Year Quartile
Industrial and Manufacturing Engineering 2017 Q3
Industrial and Manufacturing Engineering 2018 Q3
Industrial and Manufacturing Engineering 2019 Q2
Mechanical Engineering 2017 Q3

SJR

The SJR is a size-independent prestige indicator that
ranks journals by their 'average prestige per article'. It is
based on the idea that 'all citations are not created
equal'. SJR is a measure of scienti�c in�uence of
journals that accounts for both the number of citations
received by a journal and the importance or prestige of
the journals where such citations come from It
measures the scienti�c in�uence of the average article
in a journal it expresses how central to the global

Citations per document

This indicator counts the number of citations received by
documents from a journal and divides them by the total
number of documents published in that journal. The
chart shows the evolution of the average number of
times documents published in a journal in the past two,
three and four years have been cited in the current year.
The two years line is equivalent to journal impact factor
™ (Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2016 0.000
Cites / Doc. (4 years) 2017 2.129
Cites / Doc. (4 years) 2018 0.739
Cites / Doc. (4 years) 2019 0.713
Cites / Doc. (3 years) 2016 0.000
Cites / Doc. (3 years) 2017 2.129
Cites / Doc. (3 years) 2018 0.739
Cites / Doc. (3 years) 2019 0.713
Cites / Doc. (2 years) 2016 0.000
Cites / Doc. (2 years) 2017 2.129

Total Cites Self-Cites

Evolution of the total number of citations and journal's
self-citations received by a journal's published
documents during the three previous years.
Journal Self-citation is de�ned as the number of citation
from a journal citing article to articles published by the
same journal.

Cites Year Value
S lf Cit 2016 0

External Cites per Doc Cites per Doc

Evolution of the number of total citation per document
and external citation per document (i.e. journal self-
citations removed) received by a journal's published
documents during the three previous years. External
citations are calculated by subtracting the number of
self-citations from the total number of citations received
by the journal’s documents.

% International Collaboration

International Collaboration accounts for the articles that
have been produced by researchers from several
countries. The chart shows the ratio of a journal's
documents signed by researchers from more than one
country; that is including more than one country address.

Year International Collaboration
2016 1.72
2017 3 05

Citable documents Non-citable documents

Not every article in a journal is considered primary
research and therefore "citable", this chart shows the
ratio of a journal's articles including substantial research
(research articles, conference papers and reviews) in
three year windows vs. those documents other than
research articles, reviews and conference papers.

Documents Year Value
N it bl d t 2016 0

Cited documents Uncited documents

Ratio of a journal's items, grouped in three years
windows, that have been cited at least once vs. those
not cited during the following year.

Documents Year Value
Uncited documents 2016 0
Uncited documents 2017 59
Uncited documents 2018 902
Uncited documents 2019 2391
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ABSTRACT 

CNC milling is a flexible technology for machining UHMWPE with low 

machinability. This study was undertaken for modeling of the experimental data with 

CNC milling parameters (spindle speed, feed rate, and step over) against the response 

of surface roughness of UHMWPE acetabular cup. Here the significant machining 

parameters on the surface roughness were first analysed by ANOVA, while the 

optimized parameters for yielding the minimum surface roughness were determined 

with the Taguchi method and the Response Surface Methodology (RSM). In the milling 

of UHMWPE acetabular cup, the method was confirmed valid for optimizing the 

cutting parameters with the minimal surface roughness. Accordingly, the minimum 

surface roughness determined by the Taguchi method could correspond to the 

optimum levels of spindle speed of 6500 rpm, the feed rate of 1500 mm/rev and step 

over about 0.1 mm. The Taguchi and RSM based models yielded the consistent results, 

hereby justifying their suitability. In conclusion, the examination by statistical 

indicators confirmed the acceptability of these examples. 

Key words: UHMWPE acetabular cup; Surface roughness; Taguchi method; RSM; 

Cutting parameters. 
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1. INTRODUCTION 

Ultra-high molecular weight polyethylene (UHMWPE) is an engineering thermoplastic 

polymer, which is commonly applied to an acetabular cup in the hip arthroplasty due to it has 

remarkable mechanical and physical properties including excellent abrasion resistance, self-

lubrication property, fatigue resistance, shock resistance, high chemical stability, resistance to 

low temperature, and biocompatibility [1-2]. Moreover, the acetabular cup frequently 

experiences in the wear debris mediated osteolysis, when employed in the total hip 

arthroplasty [3]. Many factors such as adhesive, abrasive or fatigue mechanisms may reduce 

its lifespan and eventually need in revision surgery [4]. In this respect, the lifespan of the 

acetabular cup could be influenced by the wear resistance of the material and the specific 

conditions of each patient [2]. Specifically, the surface quality of the UHMWPE acetabular 

cup mainly controls the wear behavior of the hip-joint components. 

To increase the lifespan of the artificial bearings can be made by the surface property 

modification through ranging from carbon-fiber reinforcement, high-pressure crystallization, 

and elevated doses of cross-linking, as well as the addition of vitamin E [1]. Additionally, the 

surface properties of UHMWPE acetabular cup in term of surface roughness can be modified 

through a machining process of a UHMWPE round rod product. However, machining of this 

product subjects to damage due to its low machinability and mechanical properties including 

toughness, rigidity, abrasion resistance, and heat resistance [5]. 

Further to the machining process of UHMWPE acetabular cup requires a proper selection 

of cutting parameters, which can be provided with values based on their mechanical and 

physical properties. A comparative study on the machining of different polymers including 

PA6 (magnesium), PA6 (Na), polyoxymethylene (POM C) and the HD1000 (UHMWPE) has 

been performed by Keresztes et al. [6]. Apparently, the machining of PA6 (Mg) generated 

higher cutting force [7], but the machining of HD1000 produced the lower one. Further to 

machining HDPE 80 and HDPE 100 polymer, the feed rate significantly influenced the yield 

of surface roughness. Additionally, the step over contributes a substantial increase in the 

temperature level during the machining polymer. In particular, the highest temperature level 

could be found in the cutting zone of HDPE 80 rather than that of HDPE 100. Significantly, 

the ease for machining of typical thermoplastic and thermosetting polymers relates to their 

viscous properties, which eventually control the surface integrity, chip formation, and cutting 

forces [8]. 

Further, the product quality in the machining process is mainly focussed on better surface 

roughness and dimensional accuracy. The importance of surface roughness is also realized on 

the contact region of the component, because it may influence on the tribological properties, 

corrosion resistance, fatigue strength, and aesthetic appearance of the product [9-11]. 

Furthermore, the surface roughness is also considered important on the machined parts, which 

can control wear, friction, and heat transmission [12]. However many factors such as work-

piece material, cutting tool material, and machining parameters, may influence the surface 

roughness of any machined components. Here the machining parameters are easy to be 

adjusted for attaining a closer expected value of surface roughness. 

 More recently, the machining parameters in the CNC milling process of the different 

materials on the results of the surface roughness have been investigated by many researchers. 

Significant impacts of cutting parameters (depth of cut, feed rate, and cutting speed) on the 

surface roughness are known for a given cutting tool and work-piece setup [13-15]. Taguchi-

Grey relational optimization method had been applied for examining influence of parameters 

such as tool path strategic, feed rate and spindle speed on the surface roughness and 

machining time [16]. Similarly, the surface roughness of the AISI 304 austenitic stainless 

work-piece was examined through adjustment of cutting speed, feed rate, and depth of cut 
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