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In present study, a fluid-structure interaction (FSI) approach is proposed for predicting the effects of roughness on the
performance of hydrodynamically lubricated three-dimensional (3D) journal bearing, taking mechanical deformation
effects. The multi-phase cavitation mass flow conservation model is adopted, in which the phase change boundary
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to the case in which the deformation is neglected. It is also highlighted that the hydrodynamic pressure and load
support decrease with surface roughness. © 2019, KSME & Springer.
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Abstract

Quantitative characterization of contact pressure distribution in bolted joints directly
influences the calculation accuracy of connection stiffness. In this paper, a three-dimensional
finite element model of the bolted joints is established using the software ANSYS, and
pretension force and contact between the joint components are accommodated in the model.
Then, parametric studies are carried out to investigate the effects of the material properties,
preloads, bolt sizes, grip lengths and hole clearances on the contact pressure distribution.
According to the finite element analysis results, a polynomial equation system is derived for
mathematical representation of contact pressure distribution in bolted joints. Furthermore,
the conical envelope angle used in the mathematical characterization is identified for the
bolted joints with different bolt sizes and grip lengths. Finally, an experimental platform is
constructed for the measurement of contact pressure distribution, and then the applicability of

mathematical characterization is validated by comparison with a series of experiment results.

This is a preview of subscription content, log_in to check access.

Abbreviations

E : Elastic modulus

d: Stud diameter

dn: Hole diameter

d ,: Contact diameter of bolt head and upper plate
D ,: Outer diameter of plates

t,: Thickness of upper plate

t > : Thickness of lower plate

r: Radius of pressure distribution

L: Griplength

a: Conical envelope angle

O : Pressure distribution characterization
P : Pretension force

AT : Virtual temperature difference

P : Thermal expansion coefficient

A : Cross section area of bolt

: Scale factor

T: Tightening torque

K': Torque coefficient

References

[1] N. L. Pedersen and P. Pedersen, On prestress stiffness analysis of bolt-plate contact

assemblies, Archive of Applied Mechanics, 78(2) (2008) 75—88.

Article Google Scholar

[2] J. Armand, L. Salles, C. W. Schwingshackl, D. SiiB and K. Willner, On the effects of
roughness on the nonlinear dynamics of a bolted joint: A multicale analysis, European

Journal of Mechanics/A Solids, 70 (2018) 44—57.

Article Google Scholar

[3] Y. Kwak, S. M. Park and J. Park, Dynamic properties of bolted joints in laminated
composites evaluated using flexural wave propagation, Mechanics Research

Communications, 92 (2018) 37—42.

Article Google Scholar

[4] F. Taheri-Behrooz, A. R. Shamaei-Kashani and R. N. Hefzabad, Effects of material
nonlinearity on load distribution in multi-bolt composite joints, Composite Structures,

125 (2015) 195—201.

Article Google Scholar

[5] S. Bograd, P. Reuss, A. Schmidt, L. Gaul and M. Mayer, Modeling the dynamics of

mechanical joints, Mechanical Systems and Signal Processing, 25(8) (2011) 2801—2826.

Article Google Scholar

[6] J. C. Musto and N. R. Konkle, Computation of member stiffness in the design of bolted
joints, Journal of Mechanical Design, 128(6) (2006) 1357—1360.

Article Google Scholar

[7] M. B. Marshall, R. Lewis and R. S. Dwyer-Joyce, Characterisation of contact pressure
distribution in bolted joints, Strain, 42(1) (2006) 31—43.

Article Google Scholar

[8] S. A. Nassar and A. Abboud, An improved stiffness model for bolted joints, Journal of

Mechanical Design, 131(12) (2009) 1—11.

Article Google Scholar

[9] N. Haidar, S. Obeed and M. Jawad, Mathematical representation of bolted-joint stiffness:

A new suggested model, J. of Mechanical Science and Technology, 25(11) (2011) 2827—
28134.

Article Google Scholar

[10] M. Mantelli, F. H. Milanez and E. N. Pereira, Statistical model for pressure distribution
of bolted joints, Journal of Thermophysics and Heat Transfer, 24(2) (2008) 432—437.

Article Google Scholar

[11] J. T. Stephen, M. B. Marshall and R. Lewis, An investigation into contact pressure
distribution in bolted joints, Proceedings of the Institution of Mechanical Engineers

Part C Journal of Mechanical Engineering Science, 228(18) (2014) 3405—3418.

Article Google Scholar

[12] R. H. Oskouei, M. Keikhosravy and C. Soutis, Estimating clamping pressure distribution
and stiffness in aircraft bolted joints by finite element analysis, Proceedings of the
Institution of Mechanical Engineers Part G Journal of Aerospace Engineering,

223(G7) (2009) 863—871.

Article Google Scholar

[13] M. Pau, A. Baldi and B. Leban, Visualization of contact areas in bolted joints using

ultrasonic waves, Experimental Techniques, 32(4) (2008) 49—-53.

Article Google Scholar

[14] R. Sethuraman and T. S. Kumar, Finite element based member stiffness evaluation of

axisymmetric bolted joints, Journal of Mechanical Design, 131(1) (2009) 1—11.

Article Google Scholar

[15] J. Kim, J. C. Yoon and B. S. Kang, Finite element analysis and modeling of structure
with bolted joints, Applied Mathematical Modelling, 31(5) (2007) 895—911.

Article Google Scholar

[16] F. Liu, X. Lu, L. Zhao, J. Zhang, N. Hu and J. Xu, An interpretation of the load
distribution in highly torqued single-lap composite bolted joints with bolt-hole

clearances, Composite Part B, 138 (2018) 194—205.

Article Google Scholar

Download references ¥

Acknowledgments

This work was supported by Science Challenge Project (No. TZ2018007) and National Natural
Science Foundation of China (No. 51775410).

Author information

Affiliations

State Key Laboratory for Manufacturing Systems Engineering, School of Mechanical
Engineering, Xi’an Jiaotong University, Xi’an, 710049, China

Jianbin Cao & Zhousuo Zhang

Corresponding author

Correspondence to Zhousuo Zhang.

Additional information

Recommended by Associate Editor Yang Zheng

Jianbin Cao received his M.S. degree in School of Mechatronic Engineering from China
University of Mining and Technology in 2012. He is currently pursuing the Ph.D. degree in
School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an, China. His current

research interests include dynamics and fault diagnosis of mechanical structures.

Zhousuo Zhang received the M.S. degree from Xi’an Jiaotong University in 1991, and the
Ph.D. degree from Xi’an Jiaotong University in 2004. He is a Professor in the School of
Mechanical Engineering, Xi’an Jiaotong University, Xi’an, China. He was a visiting scholar at
the University of Southampton, Southampton, U.K., from 2006 to 2007. His current research
interests include machinery condition monitoring and fault diagnosis, reduction and control of

mechanical vibration and noise, and equipment fault prognosis and prediction of service life.

Rights and permissions

Reprints and Permissions

About this article

@ Cite this article

Check for Cao, J., Zhang, Z. Finite element analysis and mathematical characterization of contact
TPERIGE pressure distribution in bolted joints. J Mech Sci Technol 33, 4715-4725 (2019).

https://doi.org/10.1007/s12206-019-0913-x

Download citation ¥

Received Revised Accepted

14 November 2018 07 May 2019 07 August 2019
Published Issue Date

03 October 2019 October 2019

DOI

https://doi.org/10.1007/s12206-019-0913-x

Keywords
Bolted joints Contact pressure distribution
Mathematical characterization Finite element analysis

Over 10 million scientific documents at your fingertips

Home Impressum Legal information Privacy statement How we use cookies Accessibility —Contact us

Not logged in - 118.137.117.184

Not affiliated
SPRINGER NATURE

© 2020 Springer Nature Switzerland AG. Part of Springer Nature.

Access options

Buy article PDF

34,95 €

Price includes VAT for Indonesia

Instant access to the full article

PDF.

Learn more about Institutional subscriptions

Sections References

Abstract

Abbreviations
References
Acknowledgments
Author information
Additional information
Rights and permissions

About this article

Advertisement

Academic Edition

Corporate Edition



https://link.springer.com/journal/12206
https://link.springer.com/article/10.1007%2Fs12206-019-0913-x/metrics
https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs12206-019-0913-x
https://doi.org/10.1007%2Fs00419-007-0142-0
http://scholar.google.com/scholar_lookup?&title=On%20prestress%20stiffness%20analysis%20of%20bolt-plate%20contact%20assemblies&journal=Archive%20of%20Applied%20Mechanics&volume=78&issue=2&pages=75-88&publication_year=2008&author=Pedersen%2CN%20L&author=Pedersen%2CP
https://doi.org/10.1016%2Fj.euromechsol.2018.01.005
http://scholar.google.com/scholar_lookup?&title=On%20the%20effects%20of%20roughness%20on%20the%20nonlinear%20dynamics%20of%20a%20bolted%20joint%3A%20A%20multicale%20analysis&journal=European%20Journal%20of%20Mechanics%2FA%20Solids&volume=70&pages=44-57&publication_year=2018&author=Armand%2CJ&author=Salles%2CL&author=Schwingshackl%2CC%20W&author=S%C3%BC%C3%9F%2CD&author=Willner%2CK
https://doi.org/10.1016%2Fj.mechrescom.2018.07.004
http://scholar.google.com/scholar_lookup?&title=Dynamic%20properties%20of%20bolted%20joints%20in%20laminated%20composites%20evaluated%20using%20flexural%20wave%20propagation&journal=Mechanics%20Research%20Communications&volume=92&pages=37-42&publication_year=2018&author=Kwak%2CY&author=Park%2CS%20M&author=Park%2CJ
https://doi.org/10.1016%2Fj.compstruct.2015.01.047
http://scholar.google.com/scholar_lookup?&title=Effects%20of%20material%20nonlinearity%20on%20load%20distribution%20in%20multi-bolt%20composite%20joints&journal=Composite%20Structures&volume=125&pages=195-201&publication_year=2015&author=Taheri-Behrooz%2CF&author=Shamaei-Kashani%2CA%20R&author=Hefzabad%2CR%20N
https://doi.org/10.1016%2Fj.ymssp.2011.01.010
http://scholar.google.com/scholar_lookup?&title=Modeling%20the%20dynamics%20of%20mechanical%20joints&journal=Mechanical%20Systems%20and%20Signal%20Processing&volume=25&issue=8&pages=2801-2826&publication_year=2011&author=Bograd%2CS&author=Reuss%2CP&author=Schmidt%2CA&author=Gaul%2CL&author=Mayer%2CM
https://doi.org/10.1115%2F1.2338578
http://scholar.google.com/scholar_lookup?&title=Computation%20of%20member%20stiffness%20in%20the%20design%20of%20bolted%20joints&journal=Journal%20of%20Mechanical%20Design&volume=128&issue=6&pages=1357-1360&publication_year=2006&author=Musto%2CJ%20C&author=Konkle%2CN%20R
https://doi.org/10.1111%2Fj.1475-1305.2006.00247.x
http://scholar.google.com/scholar_lookup?&title=Characterisation%20of%20contact%20pressure%20distribution%20in%20bolted%20joints&journal=Strain&volume=42&issue=1&pages=31-43&publication_year=2006&author=Marshall%2CM%20B&author=Lewis%2CR&author=Dwyer-Joyce%2CR%20S
https://doi.org/10.1115%2F1.4000212
http://scholar.google.com/scholar_lookup?&title=An%20improved%20stiffness%20model%20for%20bolted%20joints&journal=Journal%20of%20Mechanical%20Design&volume=131&issue=12&pages=1-11&publication_year=2009&author=Nassar%2CS%20A&author=Abboud%2CA
https://doi.org/10.1007%2Fs12206-011-0725-0
http://scholar.google.com/scholar_lookup?&title=Mathematical%20representation%20of%20bolted-joint%20stiffness%3A%20A%20new%20suggested%20model&journal=J.%20of%20Mechanical%20Science%20and%20Technology&volume=25&issue=11&pages=2827-2834&publication_year=2011&author=Haidar%2CN&author=Obeed%2CS&author=Jawad%2CM
https://doi.org/10.2514%2F1.42198
http://scholar.google.com/scholar_lookup?&title=Statistical%20model%20for%20pressure%20distribution%20of%20bolted%20joints&journal=Journal%20of%20Thermophysics%20and%20Heat%20Transfer&volume=24&issue=2&pages=432-437&publication_year=2008&author=Mantelli%2CM&author=Milanez%2CF%20H&author=Pereira%2CE%20N
https://doi.org/10.1177%2F0954406214528320
http://scholar.google.com/scholar_lookup?&title=An%20investigation%20into%20contact%20pressure%20distribution%20in%20bolted%20joints&journal=Proceedings%20of%20the%20Institution%20of%20Mechanical%20Engineers%20Part%20C%20Journal%20of%20Mechanical%20Engineering%20Science&volume=228&issue=18&pages=3405-3418&publication_year=2014&author=Stephen%2CJ%20T&author=Marshall%2CM%20B&author=Lewis%2CR
https://doi.org/10.1243%2F09544100JAERO596
http://scholar.google.com/scholar_lookup?&title=Estimating%20clamping%20pressure%20distribution%20and%20stiffness%20in%20aircraft%20bolted%20joints%20by%20finite%20element%20analysis&journal=Proceedings%20of%20the%20Institution%20of%20Mechanical%20Engineers%20Part%20G%20Journal%20of%20Aerospace%20Engineering&volume=223&issue=G7&pages=863-871&publication_year=2009&author=Oskouei%2CR%20H&author=Keikhosravy%2CM&author=Soutis%2CC
https://doi.org/10.1111%2Fj.1747-1567.2007.00265.x
http://scholar.google.com/scholar_lookup?&title=Visualization%20of%20contact%20areas%20in%20bolted%20joints%20using%20ultrasonic%20waves&journal=Experimental%20Techniques&volume=32&issue=4&pages=49-53&publication_year=2008&author=Pau%2CM&author=Baldi%2CA&author=Leban%2CB
https://doi.org/10.1115%2F1.3042147
http://scholar.google.com/scholar_lookup?&title=Finite%20element%20based%20member%20stiffness%20evaluation%20of%20axisymmetric%20bolted%20joints&journal=Journal%20of%20Mechanical%20Design&volume=131&issue=1&pages=1-11&publication_year=2009&author=Sethuraman%2CR&author=Kumar%2CT%20S
https://doi.org/10.1016%2Fj.apm.2006.03.020
http://scholar.google.com/scholar_lookup?&title=Finite%20element%20analysis%20and%20modeling%20of%20structure%20with%20bolted%20joints&journal=Applied%20Mathematical%20Modelling&volume=31&issue=5&pages=895-911&publication_year=2007&author=Kim%2CJ&author=Yoon%2CJ%20C&author=Kang%2CB%20S
https://doi.org/10.1016%2Fj.compositesb.2017.11.027
http://scholar.google.com/scholar_lookup?&title=An%20interpretation%20of%20the%20load%20distribution%20in%20highly%20torqued%20single-lap%20composite%20bolted%20joints%20with%20bolt-hole%20clearances&journal=Composite%20Part%20B&volume=138&pages=194-205&publication_year=2018&author=Liu%2CF&author=Lu%2CX&author=Zhao%2CL&author=Zhang%2CJ&author=Hu%2CN&author=Xu%2CJ
https://link.springer.com/article/10.1007/s12206-019-0913-x-references.ris
https://link.springer.com/article/10.1007/s12206-019-0913-x-references.ris
https://link.springer.com/article/10.1007/s12206-019-0913-x/email/correspondent/c1/new
https://s100.copyright.com/AppDispatchServlet?title=Finite%20element%20analysis%20and%20mathematical%20characterization%20of%20contact%20pressure%20distribution%20in%20bolted%20joints&author=Jianbin%20Cao%20et%20al&contentID=10.1007%2Fs12206-019-0913-x&publication=1738-494X&publicationDate=2019-10-03&publisherName=SpringerNature&orderBeanReset=true
https://crossmark.crossref.org/dialog/?doi=10.1007/s12206-019-0913-x
https://crossmark.crossref.org/dialog/?doi=10.1007/s12206-019-0913-x
https://link.springer.com/article/10.1007/s12206-019-0913-x.ris
https://link.springer.com/article/10.1007/s12206-019-0913-x.ris
https://doi.org/10.1007/s12206-019-0913-x
https://www.springernature.com/gp/librarians/licensing/license-options?utm_source=springerlink&utm_medium=referral&utm_campaign=sl-buybox_articlePage_institutionalCustomer&abtest=v2
https://link.springer.com/siteEdition/link
https://link.springer.com/siteEdition/rd
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuIElgNHnib5-rUeOqn5FBmGetDpRpR2St-Vo4tj9YcRviQh-5h2i6lzsQK7W4lHFJkj42jQ9VZ9qbVSRtJXgEq9yo5JmnPQ6Q9ClAkfRHSFGYTY0HaBcKXdetJZSm3fN5rTaCZjg5UEY_yikRCycZCMCOM9Cx6RbdhbLP0Al9jSQIvuODrXhoOIUnWEwOl0nhWmxewPmFO-t0bTToa7L6YReCZStXmf4YWVtovCoAOGR7tP2XA0M5McGmQn0SUX99-6CnqIvkSe9GwYBg-LYE42g&sig=Cg0ArKJSzPRaLrduvNE3&adurl=https://www.springer.com/journal/43452%3Futm_source%3Dslink%26utm_medium%3Dbanner%26utm_content%3Dleaderboard%26utm_campaign%3DJFTT_3_aww_2020_TakeoverJournal_leaderboard
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuIElgNHnib5-rUeOqn5FBmGetDpRpR2St-Vo4tj9YcRviQh-5h2i6lzsQK7W4lHFJkj42jQ9VZ9qbVSRtJXgEq9yo5JmnPQ6Q9ClAkfRHSFGYTY0HaBcKXdetJZSm3fN5rTaCZjg5UEY_yikRCycZCMCOM9Cx6RbdhbLP0Al9jSQIvuODrXhoOIUnWEwOl0nhWmxewPmFO-t0bTToa7L6YReCZStXmf4YWVtovCoAOGR7tP2XA0M5McGmQn0SUX99-6CnqIvkSe9GwYBg-LYE42g&sig=Cg0ArKJSzPRaLrduvNE3&adurl=https://www.springer.com/journal/43452%3Futm_source%3Dslink%26utm_medium%3Dbanner%26utm_content%3Dleaderboard%26utm_campaign%3DJFTT_3_aww_2020_TakeoverJournal_leaderboard
https://link.springer.com/
https://link.springer.com/impressum
https://link.springer.com/termsandconditions
https://link.springer.com/privacystatement
https://link.springer.com/cookiepolicy
https://link.springer.com/accessibility
https://link.springer.com/contactus
https://www.springernature.com/
https://www.springernature.com/
https://link.springer.com/
https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs12206-019-0913-x
https://tester.playbookux.com/recruit-participants?token=kkggEtuHxhsCMVAxSK5fX7Us
Tauviqirrahman
Highlight

Tauviqirrahman
Highlight

Tauviqirrahman
Highlight


Advertisement

Access options

@MHL'I-J-'I-EMM
/{ TAKE YOUR ENGINEERING
i ‘I:T..} CAREER FURTHER
Y5 N

@ Springer Link
Is research used
differently when it is

open?
How does usage of published
research change when papers are

Help us understand how you use our websites. Take part in our 30 minute study now.

Published: 03 October 2019 Learn more about | published via open access?
Development of PMMA /TiO, nanocomposites as fyou have a few minutes, please
excellent dental materials Sections e e et

learn in due course.
Md. Alamgir &, Ashis Mallick, G. C. Nayak & Santosh K. Tiwari References

Acknowledgments  Click HERE to take part

Journal of Mechanical Science and Technology 33, 4755-4760(2019) | Cite this article

73 Accesses | 2 Citations | Metrics Author informatior

Additional informa. _

Abstract Rights and permissions
About this article

This paper presents the application of the in-situ synthesized nanocomposites of poly (methyl

Advertisement

methacrylate) (PMMA) and TiO, for use as dental materials. TiO, nanoparticles with different

¥ ¥ nature

percentages (1wt% and 2 wt%) were blended with PMMA through a melt compounding e T
masterclasses

process. The prepared nanocomposites were characterized by a micro-indentation test, scratch

test, and field emission scanning electron microscopy analysis. The effects of different vol. %

AN Online course on
of TiO, on the mechanical properties of the composites were studied. The evaluation of the A XX > how to publish

mechanical properties of the composites revealed that the utilization of TiO, as a reinforcing

agent strengthened the polymer. The morphological observation demonstrated the presence of

significant adhesion between TiO, and the polymer matrixes with a homogeneous distribution # ey
of TiO, in the polymer matrix. The proper compatibilization between TiO, and the polymer -
matrix enhanced the mechanical properties. Overall, this work may pave the way for the

production of a new compatibilized TiO,-based blend for dental applications.

This is a preview of subscription content, log_in to check access.

References

[1] Y. K. Beng, M. N. Dalimin, M. S. Salit, M. A. Faizal and M. K. M. Shah, Effect of ply lay-up
and curing pressure on void content in GFRP laminates of unsaturated polyester resin-

reinforced woven E-glass fibers, Journal of Mechanical Science and Technology, 31(12)
(2017) 5779-5784.

Article Google Scholar

[2] V. K. Thakur and M. R. Kessler, Self-healing polymer nano-composite materials: A
review, Polymer, 69 (2015) 369—383.

Article Google Scholar

[3] Y. Arao, Flame retardancy of polymer nanocomposite, Flame Retardants, Springer,

Cham (2015) 15—44.

Google Scholar

[4] R. Gautam, R. D. Singh, V. P. Sharma, R. Siddhartha, P. Chand and R. Kumar,
Biocompatibility of polymethyl methacrylate resins used in dentistry, Journal Biomedical

Materials Research. Part B Applied Biomaterials, 100(5) (2012) 1444—1450.

Article Google Scholar

[ 5] V. M. Miettinen and P. K. Vallittu, Release of residual methyl methacrylate into water

from glass fibre-poly (methyl methacrylate) composite used in dentures, Biomaterials,

18(2) (1997) 181—185.

Article Google Scholar

[6] H. Akin, F. Tugut and Z. A. Polat, In vitro comparison of the cytotoxicity and water

sorption of two different denture base systems, Journal of Prosthodontics, 24(2) (2015)
152—155.

Article Google Scholar

[ 7] J. M. Yeh, K. C. Chang, C. W. Peng, M. C. Lai, S. S. Hwang, H. R. Lin and S. J. Liou,
Enhancement in insulation and mechanical properties of PMMA nanocomposite foams
fused with multi-walled carbon nanotubes, Journal of Nanoscience and Nanotechnology,

11(8) (2011) 6757—6764.

Article Google Scholar

[8] H. G. Gadim and A. Doniavi, Improving structural properties of polymer fibers to design
and construct fiber spinneret and optimize process parameters using response surface

method and gage R&R, Journal of Mechanical Science and Technology, 32(3) (2018)
1135—1142.

Article Google Scholar

[9] Y. Yang, Y. Chen, F. Leng, L. Huang, Z. Wang and W. Tian, Recent advances on surface

modification of halloysite nano-tubes for multifunctional applications, Applied Sciences,

7(12) (2017) 1215.

Article Google Scholar

[10] G. Cavallaro, A. Danilushkina, V. Evtugyn, G. Lazzara S. Milioto, F. Parisi, E. Rozhina
and R. Fakhrullin, Halloysite nanotubes: Controlled access and release by smart gates,

Nanomaterials, 7(8) (2017) 199.

Article Google Scholar

[11] M. Makaremi, P. Pasbakhsh, G. Cavallaro, G. Lazzara, Y. K Aw, S. M. Lee and S. Milioto,
Effect of morphology and size of halloysite nanotubes on functional pectin bionano-

composites for food packaging applications, ACS Applied Materials & Interfaces, 9(20)
(2017) 17476—17488.

Article Google Scholar

[12] H.R.Pant, D. R. Pandeya, K. T. Nam, W. I. Baek, S. T. Hong and H. Y. Kim,
Photocatalytic and antibacterial properties of a TiO,/nylon-6 electrospun

nanocomposite mat containing silver nanoparticles, Journal of Hazardous Materials,
189(1—2) (2011) 465—471.

Article Google Scholar

[13] K. Xu, Y. Li, J. Hu, F. Li, J. Tian, B Xue, P. Zhan, W. Shen and B. Li, Effect of titanium
dioxide nanoparticles on silkworm’s innate immunity and resistance to bacillus

bombyseptieus, Science of Advanced Materials, 8(8) (2016) 1512—1522.

Article Google Scholar

[14] W. L. Tham, W. S. Chow and Z. A. Mohd-Ishak, Effects of titanate coupling agent on the
mechanical, thermal and morphological properties of poly (methyl
methacrylate)/hydroxyapatite denture base composites, Journal of Composite

Materials, 45(22) (2011) 2335—2345.

Article Google Scholar

[1 5] C. Yilmaz and T. Korkmaz, The reinforcement effect of nano and microfillers on fracture
toughness of two provisional resin materials, Materials and Design, 28(7) (2007)

2063—2070.

Article Google Scholar

[16] W. Lien and K. S. Vandewalle, Physical properties of a new silorane-based restorative

system, Dental Materials, 26(4) (2010) 337—344-.

Article Google Scholar

[17] J. L. Ferracane, Materials in Dentistry: Principles and Applications, Lippincott
Williams — Wilkins, Maryland, USA (2001).

Google Scholar

[18] S. W. Shalaby and U. Salz, Polymers for Dental and Orthopedic Applications, CRC
Press, New York, USA (2006).

Google Scholar

[19] M. A. Malkog, N. Demir, A. T. Ogreten, A. N. Ozturk and H. S. Kilic, Effect of new laser
type on shear bond strength of acrylic teeth to denture base, Journal of Restorative

Dentistry, 3(1) (2015) 26.

Article Google Scholar

[20] S.Khaled, R. Sui, P. A. Charpentier and A. S. Rizkalla, Synthesis of TiO,-PMMA

nanocomposite: Using methacrylic acid as a coupling agent, Langmuir, 23(7) (2007)
3988-3995.

Article Google Scholar

[2 1] W. Su, S. Wang, X. Wang, X. Fu and J. Weng, Plasma pre-treatment and TiO, coating of
PMMA for the improvement of antibacterial properties, Surface and Coating

Technology, 205(2) (2010) 465—469.

Article Google Scholar

[22] B. Ercan, E. Taylor, E. Alpaslan and T. J. Webster, Diameter of titanium nanotubes

influences anti-bacterial efficacy, Nanotechnology, 22(29) (2011) 295102.

Article Google Scholar

[23] K. M. Kummer, E. N. Taylor, N. G. Durmas, K. M. Tarquinio, B. Ercan and T. J.
Webster, Effects of different sterilization techniques and varying anodized TiO,
nanotube dimensions on bacteria growth, Journal of Biomedical Materials Research

Part B: Applied Biomaterials, 101(5) (2013) 677—688.

Article Google Scholar

[24] S. Yang, H. Shin and M. Cho, Molecular dynamics simulation and finite element
analysis on mechanical behavior of oxygen functionalized graphene/polymer

nanocomposites, Journal of Mechanical Science and Technology, 33(1) (2019) 307—
314.

Article Google Scholar

|25] A. Alrahlah, H. Fouad, M. Hashem, A. Niazy and A. Al-Badah, Titanium oxide
(TiO,)/polymethylmethacrylate (PMMA) denture base nanocomposites: Mechanical,

viscoelastic and antibacterial behavior, Materials, 11(7) (2018) 1096.

Article Google Scholar

[26] T. Jin, X. Niu, G. Xiao, Z. Wang, Z. Zhou, G. Yuan and X. Shu, Effects of experimental

variables on PMMA nano-indentation measurements, Polymer Testing, 41 (2015) 1—6.

Article Google Scholar

Download references ¥

Acknowledgments

The authors acknowledge the Department of Science and Technology (DST), New Delhi, India,
for awarding the grant (No. DST/SB/EMEQ/-020/2013) for the development of this work.

Author information

Affiliations

Department of Mechanical Engineering, Indian Institute of Technology (ISM),
Dhanbad, India
Md. Alamgir & Ashis Mallick

Department of Applied Chemistry, Indian Institute of Technology (ISM), Dhanbad,
India

G. C. Nayak

School of Resources Environment and Materials, Guangxi University, Nanning, China

Santosh K. Tiwari

Corresponding author

Correspondence to Md. Alamgir.

Additional information

Recommended by Associate Editor Hak-Sung Kim

Md. Alamgir was born in Sahibganj, India, in 1991. He obtained his Bachelor’s and Master’s
degrees in Mechanical Engineering from Suresh Gyan Vihar University, Jaipur, India, in 2013
and 2014, respectively. In 2015, he enrolled in a Ph.D. program in the Mechanical Engineering

Department, Indian Institute of Technology, Dhanbad.

Rights and permissions

Reprints and Permissions

About this article

@ Cite this article

Check for Alamgir, M., Mallick, A., Nayak, G.C. et al. Development of PMMA/TiO, nanocomposites as
updates excellent dental materials. J Mech Sci Technol 33, 4755-4760 (2019).
https://doi.org/10.1007/s12206-019-0916-7

Download citation ¥

Received Revised Accepted
08 February 2019 27 May 2019 04 July 2019
Published Issue Date

03 October 2019 October 2019

DOI

https://doi.org/10.1007/s12206-019-0916-7

Keywords

Polymer blends Polymer nanocomposite Dental materials

Mechanical properties TiO; nanofiller

Over 10 million scientific documents at your fingertips Academic Edition Corporate Edition

Home Impressum Legal information Privacy statement How we use cookies Accessibility Contact us

Not logged in - 118.137.117.184

Not affiliated
SPRINGER NATURE

© 2020 Springer Nature Switzerland AG. Part of Springer Nature.


https://link.springer.com/journal/12206
https://link.springer.com/article/10.1007%2Fs12206-019-0916-7/metrics
https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs12206-019-0916-7
https://doi.org/10.1007%2Fs12206-017-1120-2
http://scholar.google.com/scholar_lookup?&title=Effect%20of%20ply%20lay-up%20and%20curing%20pressure%20on%20void%20content%20in%20GFRP%20laminates%20of%20unsaturated%20polyester%20resin-reinforced%20woven%20E-glass%20fibers&journal=Journal%20of%20Mechanical%20Science%20and%20Technology&volume=31&issue=12&pages=5779-5784&publication_year=2017&author=Beng%2CY%20K&author=Dalimin%2CM%20N&author=Salit%2CM%20S&author=Faizal%2CM%20A&author=Shah%2CM%20K%20M
https://doi.org/10.1016%2Fj.polymer.2015.04.086
http://scholar.google.com/scholar_lookup?&title=Self-healing%20polymer%20nano-composite%20materials%3A%20A%20review&journal=Polymer&volume=69&pages=369-383&publication_year=2015&author=Thakur%2CV%20K&author=Kessler%2CM%20R
http://scholar.google.com/scholar_lookup?&title=Flame%20Retardants&pages=15-44&publication_year=2015&author=Arao%2CY
https://doi.org/10.1002%2Fjbm.b.32673
http://scholar.google.com/scholar_lookup?&title=Biocompatibility%20of%20polymethyl%20methacrylate%20resins%20used%20in%20dentistry&journal=Journal%20Biomedical%20Materials%20Research.%20Part%20B%20Applied%20Biomaterials&volume=100&issue=5&pages=1444-1450&publication_year=2012&author=Gautam%2CR&author=Singh%2CR%20D&author=Sharma%2CV%20P&author=Siddhartha%2CR&author=Chand%2CP&author=Kumar%2CR
https://doi.org/10.1016%2FS0142-9612%2896%2900123-8
http://scholar.google.com/scholar_lookup?&title=Release%20of%20residual%20methyl%20methacrylate%20into%20water%20from%20glass%20fibre-poly%20%28methyl%20methacrylate%29%20composite%20used%20in%20dentures&journal=Biomaterials&volume=18&issue=2&pages=181-185&publication_year=1997&author=Miettinen%2CV%20M&author=Vallittu%2CP%20K
https://doi.org/10.1111%2Fjopr.12162
http://scholar.google.com/scholar_lookup?&title=In%20vitro%20comparison%20of%20the%20cytotoxicity%20and%20water%20sorption%20of%20two%20different%20denture%20base%20systems&journal=Journal%20of%20Prosthodontics&volume=24&issue=2&pages=152-155&publication_year=2015&author=Akin%2CH&author=Tugut%2CF&author=Polat%2CZ%20A
https://doi.org/10.1166%2Fjnn.2011.4246
http://scholar.google.com/scholar_lookup?&title=Enhancement%20in%20insulation%20and%20mechanical%20properties%20of%20PMMA%20nanocomposite%20foams%20fused%20with%20multi-walled%20carbon%20nanotubes&journal=Journal%20of%20Nanoscience%20and%20Nanotechnology&volume=11&issue=8&pages=6757-6764&publication_year=2011&author=Yeh%2CJ%20M&author=Chang%2CK%20C&author=Peng%2CC%20W&author=Lai%2CM%20C&author=Hwang%2CS%20S&author=Lin%2CH%20R&author=Liou%2CS%20J
https://doi.org/10.1007%2Fs12206-018-0216-7
http://scholar.google.com/scholar_lookup?&title=Improving%20structural%20properties%20of%20polymer%20fibers%20to%20design%20and%20construct%20fiber%20spinneret%20and%20optimize%20process%20parameters%20using%20response%20surface%20method%20and%20gage%20R%26R&journal=Journal%20of%20Mechanical%20Science%20and%20Technology&volume=32&issue=3&pages=1135-1142&publication_year=2018&author=Gadim%2CH%20G&author=Doniavi%2CA
https://doi.org/10.3390%2Fapp7121215
http://scholar.google.com/scholar_lookup?&title=Recent%20advances%20on%20surface%20modification%20of%20halloysite%20nano-tubes%20for%20multifunctional%20applications&journal=Applied%20Sciences&volume=7&issue=12&publication_year=2017&author=Yang%2CY&author=Chen%2CY&author=Leng%2CF&author=Huang%2CL&author=Wang%2CZ&author=Tian%2CW
https://doi.org/10.3390%2Fnano7080199
http://scholar.google.com/scholar_lookup?&title=Halloysite%20nanotubes%3A%20Controlled%20access%20and%20release%20by%20smart%20gates&journal=Nanomaterials&volume=7&issue=8&publication_year=2017&author=Cavallaro%2CG&author=Danilushkina%2CA&author=Evtugyn%2CV&author=Lazzara%2CG&author=Milioto%2CS&author=Parisi%2CF&author=Rozhina%2CE&author=Fakhrullin%2CR
https://doi.org/10.1021%2Facsami.7b04297
http://scholar.google.com/scholar_lookup?&title=Effect%20of%20morphology%20and%20size%20of%20halloysite%20nanotubes%20on%20functional%20pectin%20bionano-composites%20for%20food%20packaging%20applications&journal=ACS%20Applied%20Materials%20%26%20Interfaces&volume=9&issue=20&pages=17476-17488&publication_year=2017&author=Makaremi%2CM&author=Pasbakhsh%2CP&author=Cavallaro%2CG&author=Lazzara%2CG&author=Aw%2CY%20K&author=Lee%2CS%20M&author=Milioto%2CS
https://doi.org/10.1016%2Fj.jhazmat.2011.02.062
http://scholar.google.com/scholar_lookup?&title=Photocatalytic%20and%20antibacterial%20properties%20of%20a%20TiO2%2Fnylon-6%20electrospun%20nanocomposite%20mat%20containing%20silver%20nanoparticles&journal=Journal%20of%20Hazardous%20Materials&volume=189&issue=1%E2%80%932&pages=465-471&publication_year=2011&author=Pant%2CH%20R&author=Pandeya%2CD%20R&author=Nam%2CK%20T&author=Baek%2CW%20I&author=Hong%2CS%20T&author=Kim%2CH%20Y
https://doi.org/10.1166%2Fsam.2016.2760
http://scholar.google.com/scholar_lookup?&title=Effect%20of%20titanium%20dioxide%20nanoparticles%20on%20silkworm%E2%80%99s%20innate%20immunity%20and%20resistance%20to%20bacillus%20bombyseptieus&journal=Science%20of%20Advanced%20Materials&volume=8&issue=8&pages=1512-1522&publication_year=2016&author=Xu%2CK&author=Li%2CY&author=Hu%2CJ&author=Li%2CF&author=Tian%2CJ&author=Xue%2CB&author=Zhan%2CP&author=Shen%2CW&author=Li%2CB
https://doi.org/10.1177%2F0021998311401085
http://scholar.google.com/scholar_lookup?&title=Effects%20of%20titanate%20coupling%20agent%20on%20the%20mechanical%2C%20thermal%20and%20morphological%20properties%20of%20poly%20%28methyl%20methacrylate%29%2Fhydroxyapatite%20denture%20base%20composites&journal=Journal%20of%20Composite%20Materials&volume=45&issue=22&pages=2335-2345&publication_year=2011&author=Tham%2CW%20L&author=Chow%2CW%20S&author=Mohd-Ishak%2CZ%20A
https://doi.org/10.1016%2Fj.matdes.2006.05.029
http://scholar.google.com/scholar_lookup?&title=The%20reinforcement%20effect%20of%20nano%20and%20microfillers%20on%20fracture%20toughness%20of%20two%20provisional%20resin%20materials&journal=Materials%20and%20Design&volume=28&issue=7&pages=2063-2070&publication_year=2007&author=Yilmaz%2CC&author=Korkmaz%2CT
https://doi.org/10.1016%2Fj.dental.2009.12.004
http://scholar.google.com/scholar_lookup?&title=Physical%20properties%20of%20a%20new%20silorane-based%20restorative%20system&journal=Dental%20Materials&volume=26&issue=4&pages=337-344&publication_year=2010&author=Lien%2CW&author=Vandewalle%2CK%20S
http://scholar.google.com/scholar_lookup?&title=Materials%20in%20Dentistry%3A%20Principles%20and%20Applications&publication_year=2001&author=Ferracane%2CJ%20L
http://scholar.google.com/scholar_lookup?&title=Polymers%20for%20Dental%20and%20Orthopedic%20Applications&publication_year=2006&author=Shalaby%2CS%20W&author=Salz%2CU
https://doi.org/10.4103%2F2321-4619.150028
http://scholar.google.com/scholar_lookup?&title=Effect%20of%20new%20laser%20type%20on%20shear%20bond%20strength%20of%20acrylic%20teeth%20to%20denture%20base&journal=Journal%20of%20Restorative%20Dentistry&volume=3&issue=1&publication_year=2015&author=Malko%C3%A7%2CM%20A&author=Demir%2CN&author=%C3%96greten%2CA%20T&author=Ozturk%2CA%20N&author=Kili%C3%A7%2CH%20S
https://doi.org/10.1021%2Fla062879n
http://scholar.google.com/scholar_lookup?&title=Synthesis%20of%20TiO2-PMMA%20nanocomposite%3A%20Using%20methacrylic%20acid%20as%20a%20coupling%20agent&journal=Langmuir&volume=23&issue=7&pages=3988-3995&publication_year=2007&author=Khaled%2CS&author=Sui%2CR&author=Charpentier%2CP%20A&author=Rizkalla%2CA%20S
https://doi.org/10.1016%2Fj.surfcoat.2010.07.013
http://scholar.google.com/scholar_lookup?&title=Plasma%20pre-treatment%20and%20TiO2%20coating%20of%20PMMA%20for%20the%20improvement%20of%20antibacterial%20properties&journal=Surface%20and%20Coating%20Technology&volume=205&issue=2&pages=465-469&publication_year=2010&author=Su%2CW&author=Wang%2CS&author=Wang%2CX&author=Fu%2CX&author=Weng%2CJ
https://doi.org/10.1088%2F0957-4484%2F22%2F29%2F295102
http://scholar.google.com/scholar_lookup?&title=Diameter%20of%20titanium%20nanotubes%20influences%20anti-bacterial%20efficacy&journal=Nanotechnology&volume=22&issue=29&publication_year=2011&author=Ercan%2CB&author=Taylor%2CE&author=Alpaslan%2CE&author=Webster%2CT%20J
https://doi.org/10.1002%2Fjbm.b.32870
http://scholar.google.com/scholar_lookup?&title=Effects%20of%20different%20sterilization%20techniques%20and%20varying%20anodized%20TiO2%20nanotube%20dimensions%20on%20bacteria%20growth&journal=Journal%20of%20Biomedical%20Materials%20Research%20Part%20B%3A%20Applied%20Biomaterials&volume=101&issue=5&pages=677-688&publication_year=2013&author=Kummer%2CK%20M&author=Taylor%2CE%20N&author=Durmas%2CN%20G&author=Tarquinio%2CK%20M&author=Ercan%2CB&author=Webster%2CT%20J
https://doi.org/10.1007%2Fs12206-018-1230-5
http://scholar.google.com/scholar_lookup?&title=Molecular%20dynamics%20simulation%20and%20finite%20element%20analysis%20on%20mechanical%20behavior%20of%20oxygen%20functionalized%20graphene%2Fpolymer%20nanocomposites&journal=Journal%20of%20Mechanical%20Science%20and%20Technology&volume=33&issue=1&pages=307-314&publication_year=2019&author=Yang%2CS&author=Shin%2CH&author=Cho%2CM
https://doi.org/10.3390%2Fma11071096
http://scholar.google.com/scholar_lookup?&title=Titanium%20oxide%20%28TiO2%29%2Fpolymethylmethacrylate%20%28PMMA%29%20denture%20base%20nanocomposites%3A%20Mechanical%2C%20viscoelastic%20and%20antibacterial%20behavior&journal=Materials&volume=11&issue=7&publication_year=2018&author=Alrahlah%2CA&author=Fouad%2CH&author=Hashem%2CM&author=Niazy%2CA&author=Al-Badah%2CA
https://doi.org/10.1016%2Fj.polymertesting.2014.09.015
http://scholar.google.com/scholar_lookup?&title=Effects%20of%20experimental%20variables%20on%20PMMA%20nano-indentation%20measurements&journal=Polymer%20Testing&volume=41&pages=1-6&publication_year=2015&author=Jin%2CT&author=Niu%2CX&author=Xiao%2CG&author=Wang%2CZ&author=Zhou%2CZ&author=Yuan%2CG&author=Shu%2CX
https://link.springer.com/article/10.1007/s12206-019-0916-7-references.ris
https://link.springer.com/article/10.1007/s12206-019-0916-7-references.ris
https://link.springer.com/article/10.1007/s12206-019-0916-7/email/correspondent/c1/new
https://s100.copyright.com/AppDispatchServlet?title=Development%20of%20PMMA%2FTiO2%20nanocomposites%20as%20excellent%20dental%20materials&author=Md.%20Alamgir%20et%20al&contentID=10.1007%2Fs12206-019-0916-7&publication=1738-494X&publicationDate=2019-10-03&publisherName=SpringerNature&orderBeanReset=true
https://crossmark.crossref.org/dialog/?doi=10.1007/s12206-019-0916-7
https://crossmark.crossref.org/dialog/?doi=10.1007/s12206-019-0916-7
https://link.springer.com/article/10.1007/s12206-019-0916-7.ris
https://link.springer.com/article/10.1007/s12206-019-0916-7.ris
https://doi.org/10.1007/s12206-019-0916-7
https://link.springer.com/siteEdition/link
https://link.springer.com/siteEdition/rd
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvBsf3w2F3I4RQC3UUnODiLlB7m90fSjGhPrmNjwEgvU9_CX7xdjqiaIYgNehAGX-Aj9K-Na6mj60LDquUPjiTJuwF4BT13zrRCmCxxsWX0pvAaSX3YZvbH3uO__TodaCKvWKRJrP58wcQS_STQNHKSCLWC9SfkMKSnLUCRjKFEGCt2JvAqSuOPYtEGlMfekLU_GLaJY3RGvY1G37-V_R8EhjZedoJat5rDovwuJv4S2l9UU1Z-54yWGwjw_zJzedPn7oeaT5XL-6y8MOxX6bep0g&sig=Cg0ArKJSzA2zReZwqCud&adurl=https://newengineer.com%3Futm_source%3DSN%26utm_medium%3Dbannerleaderboard%26utm_campaign%3Dpartnerships
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsvBsf3w2F3I4RQC3UUnODiLlB7m90fSjGhPrmNjwEgvU9_CX7xdjqiaIYgNehAGX-Aj9K-Na6mj60LDquUPjiTJuwF4BT13zrRCmCxxsWX0pvAaSX3YZvbH3uO__TodaCKvWKRJrP58wcQS_STQNHKSCLWC9SfkMKSnLUCRjKFEGCt2JvAqSuOPYtEGlMfekLU_GLaJY3RGvY1G37-V_R8EhjZedoJat5rDovwuJv4S2l9UU1Z-54yWGwjw_zJzedPn7oeaT5XL-6y8MOxX6bep0g&sig=Cg0ArKJSzA2zReZwqCud&adurl=https://newengineer.com%3Futm_source%3DSN%26utm_medium%3Dbannerleaderboard%26utm_campaign%3Dpartnerships
https://link.springer.com/
https://link.springer.com/impressum
https://link.springer.com/termsandconditions
https://link.springer.com/privacystatement
https://link.springer.com/cookiepolicy
https://link.springer.com/accessibility
https://link.springer.com/contactus
https://www.springernature.com/
https://www.springernature.com/
https://link.springer.com/
https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs12206-019-0916-7
https://tester.playbookux.com/recruit-participants?token=kkggEtuHxhsCMVAxSK5fX7Us
https://www.springernature.com/gp/librarians/licensing/license-options?utm_source=springerlink&utm_medium=referral&utm_campaign=sl-buybox_articlePage_institutionalCustomer&abtest=v2
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuTJ_JF3FS_JJRjveWGHr_Pj93EG7uqzN11YYIlIbQGQXc1Dxkxvm8J39AB4VsSw3XRYTiKgnMvWtxz97PL578Ygn3pYaWUHPjaSOu59lvfDc-7oxhPFGv26d5tO8Xe0mL-niE932dXCHjIC6lUeTfj_Tnr6f4vUyLCgSvAheuRp8C7dzzX6nYuBp9yJhiQyu46Cu5LF1WP21lMCAU3-RBJmjgXU9vyOEcVEO1C89qF91FnzbnuCI2LHwnI2st69DV_9sBemlaZ1BV5CvixgnePdA&sig=Cg0ArKJSzCf09d8TvVp6&adurl=https://masterclasses.nature.com/online-course-in-scientific-writing-and-publishing/16507840%3Futm_source%3Dspringer-nature-sites%26utm_medium%3Dbanner%26utm_campaign%3Dnmo-swp-springer
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjsuTJ_JF3FS_JJRjveWGHr_Pj93EG7uqzN11YYIlIbQGQXc1Dxkxvm8J39AB4VsSw3XRYTiKgnMvWtxz97PL578Ygn3pYaWUHPjaSOu59lvfDc-7oxhPFGv26d5tO8Xe0mL-niE932dXCHjIC6lUeTfj_Tnr6f4vUyLCgSvAheuRp8C7dzzX6nYuBp9yJhiQyu46Cu5LF1WP21lMCAU3-RBJmjgXU9vyOEcVEO1C89qF91FnzbnuCI2LHwnI2st69DV_9sBemlaZ1BV5CvixgnePdA&sig=Cg0ArKJSzCf09d8TvVp6&adurl=https://masterclasses.nature.com/online-course-in-scientific-writing-and-publishing/16507840%3Futm_source%3Dspringer-nature-sites%26utm_medium%3Dbanner%26utm_campaign%3Dnmo-swp-springer
https://springernature.eu.qualtrics.com/jfe/form/SV_6Sa0EJIPJO5uCTr?s=2
https://go.usabilla.com/powered_by_usabilla?utm_source=campaign&utm_medium=powered-link&utm_content=poll&utm_campaign=c420e36768f6
Tauviqirrahman
Highlight

Tauviqirrahman
Highlight

Tauviqirrahman
Highlight


Advertisement

Postdocs:
share your
thoughts

nature

Careers

@ Springer Link

Search Q Log in

Help us understand how you use our websites. Take part in our 30 minute study now.

Published: 03 October 2019

Thrust force modelling and surface roughness
optimization in drilling of AA-7075: FEM and GRA
Nafiz Yasar &

Journal of Mechanical Science and Technology 33, 4771-4781(2019) | Cite this article

110 Accesses | Metrics

Abstract

AA7075 aluminum alloy attracts scientific interest to participate in production of crucial
components in aerospace, construction and automotive domains. Specifically, final products
need to display equal quality to ensure the basic standards of safety in the aircraft industry.
Despite the high machinability of the AA7075 alloy, hole quality may vary according to tool
geometry and drilling parameters. In this study, the effects of different feed rate levels and
cutting speeds on the surface roughness (Ra) and thrust (Fz) were investigated. Drilling
experiments were conducted with drills of three different quality and geometry. The effects of
drilling variables on the surface roughness and the thrust force according to “the smaller-the
better” approach of the gray relation analysis (GRA) method have been investigated.
Consequently, the highest and lowest gray relations degrees obtained were 0.828 and 0.338,
respectively. Numerical analyzes for thrust force were performed with the ThirdWave
AdvantEdge simulation software based on the finite element method. We also outlined that
there exists an average difference of 4.9 % between the experimental and simulation thrust

force values, and we proved the applicability of the finite element model.
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Please indicate the angles indicated in Fig 3 as "circumferential angle 0" or "attitude angle ®".
Then replace the x-label of Fig 4 and of other similar figures from "circumferential degree” to
one of these angles. Make sure that the "circumferential angle 6 of 145°" written in Section 3.3
4th paragraph is correct, not ©.

The text uses a mixed English, for example behavior (USA) and vapour (British). Use vapor
instead to be consistent.

Legends of Fig.7 and 8 are too small and difficult to be read.

Please check again the English of the manuscript. There is still room for improvement.
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Dear Dr. Dr. Tawvigirahman, A
I'am pleased to inform you that your manuscript has been accepted for publication in the Journal of Mechanical Science and Technology (JMST), +
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Paper Title: Influence of roughness on the behavior of three-dimensional jeurnal bearing based on fluid-structure interaction approach
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JMST provides English proofreading service to all the accepted manuscripts before publication. However, if English is your first language or your manuscript has already been English proofread, this senvice would
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Please inform us via e-mail at editorial @-mst org whether your paper needs the proofreading service or not. If you do not reply to us within three days from the date you receive this e-mail, your manuscript will not
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Thank you very much for submitting your valuable work to our journal, and we look forward to receiving your work again in near future.
Sincerely yours,

Heuy Dong Kim
Editor-in-Chief,
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