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Abstract
Development of environmental friendly hydraulic fluid has a major influence in ecologically benign environment. The
use of plant oil as hydraulic fluid would help to minimize hazardous pollution caused by accidental spillage, lower
disposal costs of the used fluid and meet the environmental regulations. Hydraulic test rig was built to conduct
endurance test where it can be operated continuously with several safety features. This research was conducted to
evaluate the rheology elements and hydraulic performance of palm based hydraulic fluid. The palm oil shows
decreasing trend in volumetric efficiency as the pressure increase while the mechanical efficiency increases as the
pressure increase. Properties and characteristics of palm based hydraulic fluid were evaluated via rheology study. The
effect of viscosity with temperature and shear rate was studied. The influence of shear rate and temperature on the
variation of viscosity was clearly observed but temperature has more significant influence. Interpretations of
rheological models indicate that this palm based hydraulic fluid belongs to pseudo-plastic category. Further analysis
was done to fit the experimental data with two models and the findings show that Cross rheological model fits well
with the experiment data. The plant oil was used in 1000 hours operation in a hydraulic system built in Universiti
Malaysia Terengganu. The overall results suggest the potential substitution of palm oil as hydraulic fluid in marine
applications. © 2014 Penerbit UTM Press. All rights reserved.

Author keywords
Hydraulic fluids  Mechanical efficiency  Palm oil  Rheology  Volumetric efficiency

Wan Nik, W.B., Zulkifli, F., Ahmad, A., Sulaiman, O., Syahrullail, S. 

(2011) International Journal of Mechanical and Mechanics Engineering, 11 (5), pp. 19-25.  . 
 

◅ Back to results

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

View at Publisher

Jurnal Teknologi (Sciences and Engineering)
Volume 66, Issue 3, 2014, Pages 7-13

Wan Nik, W.B.a  Zulkifli, F.a Lam, S.S.a Rahman, M.M.bc Yusof, A.A.b 

a

b

c

 View references (22)

ISSN: 01279696
Source Type: Journal
Original language: English

DOI: 10.11113/jt.v66.2686
Document Type: Article

 ▻View in search results format

     All Export  Print  E-mail  Save to PDF Create bibliography

1

Hydraulic field test rig and evaluating plant oil performance

Cited 3 times
http://www.ijens.org/Vol_11_I_05/113805-9494-IJMME-IJENS.pdf

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

Metrics 

1 Citation in Scopus

15th Percentile

0.34 Field-Weighted

Citation Impact

Cited by 1 document

,  , 

(2016) Jurnal Teknologi

Inform me when this document
is cited in Scopus:

Related documents

,  , 

(2013) Procedia Engineering

,  ,

(2014) Applied Mechanics and
Materials

  ▻View all metrics



Formulation of refined, bleached
and deodorised palm stearin with
zinc dialkyl-dithiophosphate
additive and its tribological
performance

 Azman, N.F. Samion, S. Rahim,
E.A.

View details of this citation

 ▻Set citation alert  ▻Set citation feed

Rheology study of plant oil for
marine application

 Wan Nik, W.B. Zulkifli, F. Ayob,
A.F.

Wear characterization of
aluminum lubricated with palm
olein at different normal load

 Syahrullail, S. Azmi, A.M.
Sapawe, N.

Friction characteristic of palm
olein as lubricant in plane strain

https://www.scopus.com/home.uri?zone=header&origin=searchbasic
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&st1=Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid&st2=&sid=6274f952a76e5f977a774713cf37bb87&sot=b&sdt=b&sl=102&s=TITLE%28Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid%29&offset=1&origin=recordpage
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11113%2fjt.v66.2686&locationID=1&categoryID=4&eid=2-s2.0-84897648455&issn=01279696&linkType=TemplateLinking&year=2014&zone=outwardlinks&origin=recordpage&dig=f5fc9b2755faaec8a9ff5abb117afd6b&recordRank=
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.11113%2fjt.v66.2686&locationID=1&categoryID=4&eid=2-s2.0-84897648455&issn=01279696&linkType=ViewAtPublisher&year=2014&origin=recordpage&dig=54c97baa0d4affe6ab3d3c5c2d74413b&recordRank=
https://www.scopus.com/sourceid/21100220470?origin=recordpage
https://www.scopus.com/authid/detail.uri?authorId=56463144300&amp;eid=2-s2.0-84897648455
mailto:niksani@umt.edu.my
https://www.scopus.com/authid/detail.uri?authorId=55335114500&amp;eid=2-s2.0-84897648455
https://www.scopus.com/authid/detail.uri?authorId=23035028500&amp;eid=2-s2.0-84897648455
https://www.scopus.com/authid/detail.uri?authorId=55457971700&amp;eid=2-s2.0-84897648455
https://www.scopus.com/authid/detail.uri?authorId=35753815600&amp;eid=2-s2.0-84897648455
https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=70b7749761012bfa9c211ab5cf19065c&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-84897648455%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-84897648455
https://www.scopus.com/record/display.uri?eid=2-s2.0-84859494967&origin=reflist&sort=plf-f&src=s&st1=Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid&st2=&sid=6274f952a76e5f977a774713cf37bb87&sot=b&sdt=b&sl=102&s=TITLE%28Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid%29&recordRank=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84897648455&refeid=2-s2.0-84859494967&src=s&origin=reflist&refstat=core
http://www.ijens.org/Vol_11_I_05/113805-9494-IJMME-IJENS.pdf
https://www.scopus.com/standard/help.uri?topic=5416
javascript:void(0)
https://www.scopus.com/record/display.uri?origin=citedby&eid=2-s2.0-84988517476&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid&st2=&sid=6274f952a76e5f977a774713cf37bb87&sot=b&sdt=b&sl=102&s=TITLE%28Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=57191262463&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=12240998000&zone=
https://www.scopus.com/authid/detail.uri?origin=citedby&authorId=15726157900&zone=
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-84897648455&src=s&origin=recordpage
https://www.scopus.com/alert/form/document.uri?eid=2-s2.0-84897648455&ATP=document&discoveryEngineID=scopusdoccite&discoveryEventID=NEW&mode=C&AID=NEW&origin=recordpage&view=extended
https://www.scopus.com/results/rss/handler.uri?citeEid=2-s2.0-84897648455
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84899539427&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid&st2=&sid=6274f952a76e5f977a774713cf37bb87&sot=b&sdt=b&sl=102&s=TITLE%28Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid%29&relpos=0
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56463144300&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=55335114500&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=48361034400&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84903543205&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid&st2=&sid=6274f952a76e5f977a774713cf37bb87&sot=b&sdt=b&sl=102&s=TITLE%28Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid%29&relpos=1
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=12240998000&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=56291660400&zone=relatedDocuments
https://www.scopus.com/authid/detail.uri?origin=recordpage&authorId=37011721300&zone=relatedDocuments
https://www.scopus.com/record/display.uri?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84919475318&citeCnt=1&noHighlight=false&sort=plf-f&src=s&st1=Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid&st2=&sid=6274f952a76e5f977a774713cf37bb87&sot=b&sdt=b&sl=102&s=TITLE%28Experimental+studies+on+the+rheological+and+hydraulic+performance+of+palm+based+hydraulic+fluid%29&relpos=2

