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Abstract
Minimum quantity lubrication (MQL) is a method that uses a very small amount of liquid to reduce friction between
cutting tool and work piece during machining. The implementation of MQL machining has become a viable
alternative to flood cooling machining and dry machining. The overall performance has been evaluated during meso-
scale milling of mild steel using different diameter milling cutters. Experiments have been conducted under two
different lubrication condition: dry and MQL with variable cutting parameters. The tool wear and its surface
roughness, machined surfaces microstructure and surface roughness were observed for both conditions. It was found
from the results that MQL produced better results compared to dry machining. The 0.5 mm tool has been selected as
the most optimum tool diameter to be used with the lowest surface roughness as well as the least flank wear
generation. For the workpiece, it was observed that the cutting temperature possesses crucial effect on the
microstructure and the surface roughness of the machined surface and bigger diameter tool actually resulted in
higher surface roughness. The poor conductivity of the cutting tool may be one of reasons behind. © Published under
licence by IOP Publishing Ltd.

Reaxys Database Information

Indexed keywords

Engineering
controlled terms:

Carbon steel Lubrication Manufacture Microstructure Milling (machining)

Surface roughness Wear of materials

Engineering
uncontrolled terms

Cutting parameters Cutting temperature Dry machining Experimental investigations

Flood cooling Lubrication condition Machined surface Minimum quantity lubrication

Engineering main
heading:

Cutting tools

◅ Back to results

 Export  Download  Print  E-mail  Save to PDF ⋆ Add to List  ▻More...

View at Publisher

IOP Conference Series: Materials Science and Engineering
Volume 290, Issue 1, 30 January 2018, Article number 012035
International Conference on Advances in Manufacturing and Materials Engineering 2017, ICAMME 2017;
International Islamic University Malaysia (IIUM), Gombak CampusKuala Lumpur; Malaysia; 8 August 2017 through 9
August 2017; Code 134404

Yusof, M.Q.M. Harun, H.N.S.B. Bahar, R. 

 View references (10)

ISSN: 17578981
Source Type: Conference
Proceeding
Original language: English

DOI: 10.1088/1757-899X/290/1/012035
Document Type: Conference Paper
Sponsors:
Publisher: Institute of Physics Publishing

PlumX Metrics
Usage, Captures, Mentions,
Social Media and Citations
beyond Scopus.

Metrics 

0 Citations in Scopus

0 Field-Weighted

Citation Impact

Cited by 0 documents

Inform me when this document
is cited in Scopus:

 

Related documents

(2015) Society of Tribologists and
Lubrication Engineers Annual
Meeting and Exhibition 2015

,  , 

(2017) IIUM Engineering Journal

,  , 
(2015) Journal of Cleaner
Production

  

Find more related documents in
Scopus based on:





Set citation alert ▻

 ▻Set citation feed

Minimum quality lubrication
(MQL) Present and future trends

Koh, K.-W.

Effect of minimum quantity
lubrication on surface roughness
in tool-based micromilling

 Ali, M.Y. Jailani, W.N. Rahman,
M.A.

Optimization of environmentally
benign micro-drilling process
with nanofluid minimum
quantity lubrication using
response surface methodology
and genetic algorithm

 Nam, J.S. Kim, D.H. Chung, H.

View all related documents based
on references

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=10.1088%2f1757-899X%2f290%2f1%2f012035&st2=&sid=b3c1f3bf60ce9e7f34c56b81867f21e9&sot=b&sdt=b&sl=35&s=DOI%2810.1088%2f1757-899X%2f290%2f1%2f012035%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1757-899X%2f290%2f1%2f012035&locationID=1&categoryID=4&eid=2-s2.0-85042299300&issn=17578981&linkType=TemplateLinking&year=2018&zone=outwardlinks&origin=recordpage&dig=82926f4905cbfe89e3860bc347a82d0b&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1757-899X%2f290%2f1%2f012035&locationID=1&categoryID=4&eid=2-s2.0-85042299300&issn=17578981&linkType=ViewAtPublisher&year=2018&origin=recordpage&dig=e45f6738ab607401146c332f3ea5d2cc&recordRank=
https://www.scopus.com/sourceid/19700200831?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=57200721918&amp;eid=2-s2.0-85042299300
https://www.scopus.com/authid/detail.uri?authorId=57200725527&amp;eid=2-s2.0-85042299300
https://www.scopus.com/authid/detail.uri?authorId=57200997315&amp;eid=2-s2.0-85042299300
mailto:rbahar@iium.edu.my
https://www.reaxys.com/sc-linking/xs/citations/73221780?view=substances&md5=a8b0ffb6f73b5c028d45fcd5d37b49e2
https://www.scopus.com/standard/help.uri?topic=12031
https://plu.mx/plum/a/?elsevier_id=2-s2.0-85042299300&theme=plum-scopus-theme
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-85042299300
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84962019242&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=10.1088%2f1757-899X%2f290%2f1%2f012035&st2=&sid=b3c1f3bf60ce9e7f34c56b81867f21e9&sot=b&sdt=b&sl=35&s=DOI%2810.1088%2f1757-899X%2f290%2f1%2f012035%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=13404441300&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-85027715371&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=10.1088%2f1757-899X%2f290%2f1%2f012035&st2=&sid=b3c1f3bf60ce9e7f34c56b81867f21e9&sot=b&sdt=b&sl=35&s=DOI%2810.1088%2f1757-899X%2f290%2f1%2f012035%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55348433600&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57195392024&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56415451100&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84930483314&citeCnt=0&noHighlight=false&sort=plf-f&src=s&st1=10.1088%2f1757-899X%2f290%2f1%2f012035&st2=&sid=b3c1f3bf60ce9e7f34c56b81867f21e9&sot=b&sdt=b&sl=35&s=DOI%2810.1088%2f1757-899X%2f290%2f1%2f012035%29&relpos=2
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55415623800&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=57203012451&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=7404006508&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85042299300&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments


References (10)

Walker, T. 
(2013) The HANDBOOK A Guide to Machining with Minimum Quantity Lubrication.  . 
(Unist, Inc) 

 

Braga, D.U., Diniz, A.E., Miranda, G.W.A, Coppini, N.L. 

 
(2002) Journal of Materials Processing Technology, 122 (1), pp. 127-138.  . 
doi: 10.1016/S0924-0136(01)01249-3 

Bahar, M.N. 
(2016) Int. J. Eng. Mater. Manuf., 1, pp. 65-70. 

 

Syahmi, A., Bin, A., Bahar, R., Ariff, T.F. 
(2016) Proceedings of 6th International Conference on Industrial Engineering and Operations
Management, pp. 1782-1787. 

 

Kajaria, S., Chittipolu, S., Adera, S., Hung, W.N. 

 
(2012) Machining Science and Technology, 16 (4), pp. 524-546.  . 
doi: 10.1080/10910344.2012.730848 

Gaitonde, V.N., Karnik, S.R., Davim, J.P. 

 
(2012) Machining Science and Technology, 16 (2), pp. 304-320.  . 
doi: 10.1080/10910344.2012.673976 

Hadad, M., Sadeghi, B. 

 
(2013) Journal of Cleaner Production, 54, pp. 332-343.  . 
doi: 10.1016/j.jclepro.2013.05.011 

Hadad, M., Sadeghi, B. 

 
(2012) International Journal of Machine Tools and Manufacture, 63, pp. 1-15.  . 
doi: 10.1016/j.ijmachtools.2012.07.003 

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1
Cited 5 times

2

Using a minimum quantity of lubricant (MQL) and a diamond coated tool in the
drilling of aluminum-silicon alloys

Cited 173 times

View at Publisher

3

4

5

Micromilling in minimum quantity lubrication

Cited 15 times

View at Publisher

6

Optimal mql and cutting conditions determination for desired surface roughness in
turning of brass using genetic algorithms

Cited 16 times

View at Publisher

7

Minimum quantity lubrication-MQL turning of AISI 4140 steel alloy

Cited 68 times

View at Publisher

8

Thermal analysis of minimum quantity lubrication-MQL grinding process

Cited 54 times

View at Publisher

 ▻Authors  ▻Keywords

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=6758354243b143a0ce041697876d89ee&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85042299300%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85042299300
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042299300&refeid=2-s2.0-84902452950&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-0037022881&origin=reflist&sort=plf-f&src=s&st1=10.1088%2f1757-899X%2f290%2f1%2f012035&st2=&sid=b3c1f3bf60ce9e7f34c56b81867f21e9&sot=b&sdt=b&sl=35&s=DOI%2810.1088%2f1757-899X%2f290%2f1%2f012035%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042299300&refeid=2-s2.0-0037022881&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0924-0136%2801%2901249-3&locationID=3&categoryID=4&eid=2-s2.0-0037022881&issn=09240136&linkType=ViewAtPublisher&year=2002&origin=reflist&dig=6bc9dd26f3397b879273c0968d03d5ca&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84870865053&origin=reflist&sort=plf-f&src=s&st1=10.1088%2f1757-899X%2f290%2f1%2f012035&st2=&sid=b3c1f3bf60ce9e7f34c56b81867f21e9&sot=b&sdt=b&sl=35&s=DOI%2810.1088%2f1757-899X%2f290%2f1%2f012035%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042299300&refeid=2-s2.0-84870865053&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f10910344.2012.730848&locationID=3&categoryID=4&eid=2-s2.0-84870865053&issn=10910344&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=42f3fb0fed37b9a3d1d2ff2105dd358d&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84861941606&origin=reflist&sort=plf-f&src=s&st1=10.1088%2f1757-899X%2f290%2f1%2f012035&st2=&sid=b3c1f3bf60ce9e7f34c56b81867f21e9&sot=b&sdt=b&sl=35&s=DOI%2810.1088%2f1757-899X%2f290%2f1%2f012035%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042299300&refeid=2-s2.0-84861941606&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1080%2f10910344.2012.673976&locationID=3&categoryID=4&eid=2-s2.0-84861941606&issn=10910344&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=ce15b805147b27ee6a8c1e58e762d6c5&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84879837349&origin=reflist&sort=plf-f&src=s&st1=10.1088%2f1757-899X%2f290%2f1%2f012035&st2=&sid=b3c1f3bf60ce9e7f34c56b81867f21e9&sot=b&sdt=b&sl=35&s=DOI%2810.1088%2f1757-899X%2f290%2f1%2f012035%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042299300&refeid=2-s2.0-84879837349&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jclepro.2013.05.011&locationID=3&categoryID=4&eid=2-s2.0-84879837349&issn=09596526&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=9af0caece05737245fe4565dc614b679&recordRank=
https://www.scopus.com/record/display.uri?eid=2-s2.0-84866048208&origin=reflist&sort=plf-f&src=s&st1=10.1088%2f1757-899X%2f290%2f1%2f012035&st2=&sid=b3c1f3bf60ce9e7f34c56b81867f21e9&sot=b&sdt=b&sl=35&s=DOI%2810.1088%2f1757-899X%2f290%2f1%2f012035%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042299300&refeid=2-s2.0-84866048208&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ijmachtools.2012.07.003&locationID=3&categoryID=4&eid=2-s2.0-84866048208&issn=08906955&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=ef91359e528a0cc819cbbe6f8fbf8033&recordRank=
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85042299300&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
https://www.scopus.com/search/submit/mlt.uri?eid=2-s2.0-85042299300&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments


 1 of 1

Shaikh, V., Boubekri, N., Scharf, T.W. 
(2014) Int. J. Manuf. Eng., 2014, pp. 1-13.  . 
2014 

 

Lee, P.-H., Nam, T.-S., Li, C., Lee, S.W. 

 
(2010) Proceedings of the 2010 International Conference on Mechanical, Industrial, and Manufacturing
Technologies, MIMT 2010, pp. 457-462.  . 
ISBN: 978-079185954-4 

 
© Copyright 2018 Elsevier B.V., All rights reserved.

9
Cited 3 times

10

Experimental study on meso-scale milling process using nanofluid minimum quantity
lubrication and compressed chilly air

Cited 10 times

View at Publisher

◅ Back to results  Top of page

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

⽇本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us

 

Copyright © 2018 . All rights reserved. Scopus® is a registered trademark of
Elsevier B.V. 
Cookies are set by this site. To decline them or learn more, visit our .

Terms and conditions Privacy policy

Elsevier B.V

Cookies page

https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042299300&refeid=2-s2.0-85011275047&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-77953439646&origin=reflist&sort=plf-f&src=s&st1=10.1088%2f1757-899X%2f290%2f1%2f012035&st2=&sid=b3c1f3bf60ce9e7f34c56b81867f21e9&sot=b&sdt=b&sl=35&s=DOI%2810.1088%2f1757-899X%2f290%2f1%2f012035%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85042299300&refeid=2-s2.0-77953439646&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fdx.doi.org%2f10.1115%2f1.859544.paper71&locationID=3&categoryID=4&eid=2-s2.0-77953439646&issn=&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=325d3c3d5d42e82b6ef4e5749343d28d&recordRank=
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=10.1088%2f1757-899X%2f290%2f1%2f012035&st2=&sid=b3c1f3bf60ce9e7f34c56b81867f21e9&sot=b&sdt=b&sl=35&s=DOI%2810.1088%2f1757-899X%2f290%2f1%2f012035%29&offset=1&origin=recordpage
https://www.elsevier.com/online-tools/scopus
https://www.elsevier.com/online-tools/scopus/content-overview/
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-approach
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/
https://www.elsevier.com/locate/termsandconditions
https://www.elsevier.com/locate/privacypolicy
https://www.elsevier.com/
https://www.scopus.com/standard/help.uri?topic=11237
http://www.relx.com/

