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Abstract

This article addresses an approach based on the Taguchi method with grey relational

analysis for optimizing turning operations with multiple performance characteristics. A

grey relational grade obtained from the grey relational analysis is used to solve the

turning operations with multiple performance characteristics. Optimal cutting

parameters can then be determined by the Taguchi method using the grey relational

grade as the performance index. Tool life, cutting force, and surface roughness are

important characteristics in turning. Using these characteristics, the cutting

parameters, including cutting speed, feed rate, and depth of cut are optimized in the

study. Experimental results have been improved through this approach.

 Keywords: Turning operations Taguchi method Grey relational analysis Optimization



 

We Care About Your Privacy

We and our 845 partners store and/or access information on

a device, such as unique IDs in cookies to process personal

data. You may accept or manage your choices by clicking

below, including your right to object where legitimate

interest is used, or at any time in the privacy policy page.

These choices will be signaled to our partners and will not

affect browsing data. Privacy Policy

We and our partners process data to provide:

Use precise geolocation data. Actively scan device

characteristics for identification. Store and/or access

information on a device. Personalised advertising and

content, advertising and content measurement, audience

research and services development.

List of Partners (vendors)

I Accept

Essential Only

Show Purpose

https://www.tandfonline.com/
https://www.tandfonline.com/action/showPublications?pubType=journal
https://www.tandfonline.com/lmmp20
https://www.tandfonline.com/loi/lmmp20
https://www.tandfonline.com/toc/lmmp20/19/2
https://www.tandfonline.com/toc/lmmp20/19/2
https://www.tandfonline.com/journals/lmmp20
https://www.tandfonline.com/author/Lin%2C+C+L
https://doi.org/10.1081/AMP-120029852
https://www.tandfonline.com/action/clickThrough?id=110819&url=%2Fr%2Fsubjectsample-physicalsciences&loc=%2Fdoi%2Fabs%2F10.1081%2FAMP-120029852&pubId=44683592&placeholderId=1074&productId=1846
https://www.tandfonline.com/doi/full/10.1081/AMP-120029852?scroll=top&needAccess=true
https://www.tandfonline.com/doi/figure/10.1081/AMP-120029852?scroll=top&needAccess=true
https://www.tandfonline.com/doi/ref/10.1081/AMP-120029852?scroll=top
https://www.tandfonline.com/doi/citedby/10.1081/AMP-120029852?scroll=top&needAccess=true
https://www.tandfonline.com/doi/metrics/10.1081/AMP-120029852?scroll=top
https://www.tandfonline.com/doi/permissions/10.1081/AMP-120029852?scroll=top
https://www.tandfonline.com/doi/abs/10.1081/AMP-120029852
https://www.tandfonline.com/keyword/Turning+operations
https://www.tandfonline.com/keyword/Taguchi+method
https://www.tandfonline.com/keyword/Grey+relational+analysis
https://www.tandfonline.com/keyword/Optimization
https://www.tandfonline.com/
https://www.tandfonline.com/action/showCart?FlowID=1
https://www.informa.com/privacy-policy/


Related Research Data

Modelling and multi-objective optimization of surface roughness and kerf taper angle

in abrasive water jet machining of steel

Source: Springer Science and Business Media LLC

Multi-objective Optimization of Woven Fabric Parameters Using Taguchi–Grey Relational

Analysis

Source: Informa UK Limited

Machining parameters optimization for satisfying the multiple objectives in machining

of MMCs

Source: Informa UK Limited

Investigation of drilling parameters on hybrid polymer composites using grey relational

analysis, regression, fuzzy logic, and ANN models

Source: Springer Science and Business Media LLC

CFNN-PSO: An Iterative Predictive Model for Generic Parametric Design of Machining

Processes

Source: Informa UK Limited

The Use of Fuzzy Logic in the Taguchi Method for the Optimisation of the Submerged

Arc Welding Process

Source: Springer Science and Business Media LLC

Quality optimization (multi-characteristics) through Taguchi's technique and utility

concept

Source: Wiley

Optimisation of product form design using fuzzy integral-based Taguchi method

Source: Informa UK Limited

Machinability and characterisation of machined hole on quartz using developed µ-AJM

set-up

Source: Informa UK Limited

Optimisation of the EDM process based on the orthogonal array with fuzzy logic and

grey relational analysis method

Source: Springer Science and Business Media LLC

Machining Characteristics and Optimization of Machining Parameters of SKH 57 High-

Speed Steel Using Electrical-Discharge Machining Based on Taguchi Method

Source: Informa UK Limited

Geometry optimization of a cylindrical fin heat sink using mine blast algorithm

Source: Springer Science and Business Media LLC

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs40430-018-1186-5&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F15440478.2019.1579156&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F10426914.2017.1279312&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs40430-018-1137-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F08839514.2019.1661110&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs001700070040&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1002%252F1099-1638%2528200011%252F12%252916%253A6%253C475%253A%253Aaid-qre342%253E3.0.co%253B2-0&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F09544828.2017.1346239&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F2374068x.2018.1564868&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs001700200034&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F03602550600728133&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00170-014-5881-9&type=Scholix


Development and machinability assessment in turning Al/SiCp-metal matrix composite

with multilayer coated carbide insert using Taguchi and statistical techniques

Source: Springer Science and Business Media LLC

Optimization of Plasma Arc Welding Parameters by Using the Taguchi Method with the

Grey Relational Analysis

Source: Informa UK Limited

Optimization of multi machining characteristics in WEDM of WC-5.3%Co composite

using integrated approach of Taguchi, GRA and entropy method

Source: Springer Science and Business Media LLC

Study of Micro-Abrasive Tool-Making by Pulse Plating Using Taguchi Method

Source: Informa UK Limited

Multi-characteristic optimization of wax patterns in the investment casting process

using grey–fuzzy logic

Source: Springer Science and Business Media LLC

Determination of optimum parameters for multi-performance characteristics in turning

by using grey relational analysis

Source: Springer Nature

Multi‐response optimization in industrial experiments using Taguchi's quality loss

function and principal component analysis

Source: Wiley

Application of fuzzy-assisted grey Taguchi approach for engine parameters

optimization on performance-emission of a CI engine

Source: Informa UK Limited

Optimization of squeeze cast process parameters on mechanical properties of

Al2O3/SiC reinforced hybrid metal matrix composites using taguchi technique

Source: IOP Publishing

Multi-response optimization of machining parameters on red mud-based aluminum

metal matrix composites in turning process

Source: Springer Science and Business Media LLC

Simultaneous Optimization of Milling Process Responses for Nano-Finishing of AISI-

4340 Steel Through Sustainable Production

Source: Springer Singapore

Application of MCDM-based TOPSIS method for the selection of optimal process

parameter in turning of pure titanium

Source: Emerald

An Investigation of the Micro-Electrical Discharge Machining of Nickel-Titanium Shape

Memory Alloy Using Grey Relations Coupled with Principal Component Analysis

Source: MDPI AG

Grey relational analysis coupled with principal component analysis for optimisation

design of the process parameters in in-feed centreless cylindrical grinding

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252Fj.acme.2012.11.005&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F10426910701524527&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs11465-012-0333-4&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F10426914.2012.663143&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00170-012-4591-4&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00170-011-3857-6&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1002%252F%2528sici%25291099-1638%2528200001%252F02%252916%253A1%253C3%253A%253Aaid-qre276%253E3.0.co%253B2-w&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F15567036.2019.1697392&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1088%252F2053-1591%252Faac873&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00170-012-4525-1&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252F978-981-32-9417-2_29&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1108%252Fbij-01-2016-0004&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.3390%252Fmet7110486&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs00170-009-2159-8&type=Scholix


Source: Springer Science and Business Media LLC

Multi performance characteristics optimization in cryogenic turning of 17-4 PH

stainless steel using Taguchi coupled grey relational analysis

Source: Informa UK Limited

Taguchi method for optimization of fabrication parameters with mechanical properties

in sisal fibre–vinyl ester composites

Source: Informa UK Limited

Optimal levels of process parameters for products with multiple characteristics

Source: Informa UK Limited

MULTIPLE QUALITY RESPONSES IN THE TAGUCHI METHOD

Source: Wiley

Simultaneous Optimisation of Multiple Quality Characteristics in Manufacturing

Processes Using Taguchi's Quality Loss Function

Source: Springer Science and Business Media LLC

Optimizing the physical properties of elastic-woven fabrics using Grey–Taguchi method

Source: Informa UK Limited

Taguchi method-based optimization of extinguishing parameters for minimizing the

extinction time of gaseous fires

Source: Springer Science and Business Media LLC

Characterizing and optimizing multi-response processes by the taguchi method

Source: Wiley

A Study of Taguchi and Design of Experiments Method in Injection Molding Process for

Polypropylene Components

Source: SAGE Publications

Fundamental studies of p-type doping of CdTe

Source: Elsevier BV

 

Linking provided by  

Related research 

Recommended articles Cited by 

255

People also read

https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F2374068x.2018.1452132&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F14484846.2015.1093258&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00207549308956778&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1002%252Fint.21722&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs001700170201&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1080%252F00405000.2014.946341&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1007%252Fs42452-019-1642-6&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1002%252Fqre.4680040211&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1177%252F0731684407084988&type=Scholix
https://www.tandfonline.com/servlet/linkout?url=https%3A%2F%2Fdx.doi.org%2F10.1016%252F0022-0248%252895%252900614-1&type=Scholix
https://scholexplorer.openaire.eu/
https://www.addtoany.com/share


Information for

Authors

R&D professionals

Editors

Librarians

Societies

Open access

Overview

Open journals

Open Select

Dove Medical Press

F1000Research

Opportunities

Reprints and e-prints

Advertising solutions

Accelerated publication

Corporate access solutions

Help and information

Help and contact

Newsroom

All journals

Books

 Sign me up

 

 

Keep up to date

Register to receive personalised research and resources

by email

Copyright © 2024 Informa UK Limited Privacy policy Cookies Terms & conditions

Accessibility

Registered in England & Wales No. 3099067 

5 Howick Place | London | SW1P 1WG

https://authorservices.taylorandfrancis.com/
https://taylorandfrancis.com/who-we-serve/industry-government/business/
https://editorresources.taylorandfrancis.com/
https://www.tandfonline.com/page/librarians
https://www.tandfonline.com/societies
https://www.tandfonline.com/openaccess
https://www.tandfonline.com/openaccess/openjournals
https://www.tandfonline.com/openaccess/openselect
https://www.tandfonline.com/openaccess/dove
https://www.tandfonline.com/openaccess/f1000
https://taylorandfrancis.com/who-we-serve/industry-government/marketing/
https://taylorandfrancis.com/partnership/commercial/advertising-solutions/
https://taylorandfrancis.com/partnership/commercial/accelerated-publication/
https://taylorandfrancis.com/who-we-serve/industry-government/business/purchasing-options/
https://help.tandfonline.com/
https://newsroom.taylorandfrancisgroup.com/
https://www.tandfonline.com/journals?&pageSize=3000
https://www.routledge.com/
https://taylorandfrancis.formstack.com/forms/tfoguest_signup
http://facebook.com/TaylorandFrancisGroup
https://twitter.com/tandfonline
http://linkedin.com/company/taylor-&-francis-group
https://www.youtube.com/user/TaylorandFrancis
http://www.weibo.com/tandfchina
https://www.informa.com/
https://informa.com/privacy-policy/
https://www.tandfonline.com/cookies
https://www.tandfonline.com/terms-and-conditions
https://www.tandfonline.com/accessibility
http://taylorandfrancis.com/

