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A B S T R A C T	   A R T I C L E   I N F O	

Composites	of	teak	wood	dust	particles	of	150 μm, 212 μm, and	300 μm sizes	
with	10	%	weight	fractions	were	developed	by	a	hand	moulding	technique.	A	
wooden	mould	was	prepared	for	casting	the	composite	pins	of	8	mm	diame‐
ters	and	50	mm	 length.	 Sliding	wear	 tests	were	 conducted	on	a	pin	on	disc	
friction	and	wear	monitor.	It	was	observed	that	the	composite	with	mesh	size	
150	 µm	 of	 teak	wood	 dust	 exhibited	 the	 least	 wear	 rate.	 Furthermore,	 the	
lowest	 coefficient	of	 friction	was	 also	 seen	 in	 the	 composite	with	 a	300	µm	
size	wood	dust	filler.	The	composite	with	212	μm	size	wood	dust	showed	an	
increase	in	the	coefficient	of	friction	but	at	higher	loads	dropped	down	prob‐
ably	because	of	the	formation	of	transfer	film	between	the	composite	and	the	
steel	disc.	The	composites	with	150	μm	and	300	μm	size	dust	particles	were
in	 close	 ranges	 of	 friction	 coefficients,	 i.e.	 0.64	 and	 0.71,	 respectively.	 Thus	
though	the	coefficient	of	friction	was	high	for	a	150	μm	size	filler	composite,	
the	wear	increased	at	a	steady	rate	and	may	stabilize	after	running	for	more	
than	a	5	km	distance	later.	Out	of	the	above	three	composites	the	wood	dust	
of	a	150	μm	composite	may	thus	be	a	better	choice	for	frictional	applications.

©	2014	PEI,	University	of	Maribor.	All	rights	reserved.	

  Keywords:	
Teak	wood	dust	
Epoxy	
Composites	
Friction	and	wear	characteristics	

*Corresponding	author:	
igit.antaryami@gmail.com		
(Mishra,	A.)	

Article	history:		
Received	14	March	2014	
Revised	23	July	2014	
Accepted	5	August	2014	
 

 

   



References 
[1] Mansur, M.A, Aziz, M.A. (1983). Study of bamboo-mesh reinforced cement composites, International Journal of 

Cement Composites and Lightweight Concrete, Vol. 5, No. 3, 165-171, doi: 10.1016/0262-5075(83)90003-9. 
[2] Li, Y., Mai, Y.W., Ye, L. (2006). Fracture properties and characteristics of sisal textile reinforced epoxy compo-

sites, Key Engineering Materials, Vol. 312, 167-172, doi: 10.4028/www.scientific.net/KEM.312.167. 
[3] Low, I.M., Che, Z.Y., Latella, B.A., Sim, K.S. (2006). Mechanical and fracture properties of bamboo, Key Engineering 

Materials, Vol. 312, 15-20, doi: 10.4028/www.scientific.net/KEM.312.15. 
[4] Mosadeghzad, Z., Ahmad, I., Daik, R., Ramli, A., Jalaludin, Z. (2009). Preparation and properties of acacia saw-

dust/UPR composite based on recycled PET, Malaysian Polymer Journal, Vol. 4, No. 1, 30-41. 
[5] Huang, J.T., Jia, J. Tie, K.L. (2010). Study on the wear-resisting property of wood Cu/Ni electroplate coating, Ad-

vanced Materials Research, Vol. 123-125, 1055-1058, doi: 10.4028/www.scientific.net/AMR.123-125.1055. 
[6] Biswas, S., Satapathy, A., Patnaik, A. (2010). Effect of ceramic fillers on mechanical properties of bamboo fiber 

reinforced epoxy composites: a comparative study, Advanced Materials Research, Vol. 123-125, 1031-1034, doi: 
10.4028/www.scientific.net/AMR.123-125.1031. 

[7] Kranthi, G., Nayak, R., Biswas, S., Satapathy, A. (2010). Wear performance evaluation of pine wood dust filled 
epoxy composites, In: Proceedings of the International Conference on Advancements in Polymeric Materials APM, 
National Institute of Technology, Rourkela, India, 1-5. 

[8] Singla, M., Chawla, V. (2010). Mechanical properties of epoxy resin – fly ash composites, Journal of Minerals & 
Materials Characterization and Engineering, Vol. 9, No. 3, 199-210. 

[9] Kumar, M.A., Madhu, K. (2011). Improvement of chemical resistance of silica/epoxy/hybrid (jute/glass) fibre 
composites, International Journal of Macromolecular Science, Vol. 1, No. 1, 23-25. 

[10] Kasolang, S., Kalam, A., Ahmad, M.A. (2011). Dry sliding wear of oil palm empty fruit bunch (OPEFB) epoxy com-
posite, Advanced Materials Research, Vol. 308-310, 1535-1539, doi: 10.4028/www.scientific.net/AMR.308-
310.1535. 

[11] Wang, H., Lv, X.Y., Di, M.W. (2011). Effect of coupling agent on bonding properties of wood/polyethylene compo-
sites, Advanced Materials Research, Vol. 311-313, 59-62, doi: 10.4028/www.scientific.net/AMR.311-313.59. 

[12] Hisham, S., Faieza, A.A., Ismail, N., Sapuan, S.M., Ibrahim, M.S. (2011). Flexural mechanical characteristic of saw-
dust and chip wood filled epoxy composites, Key Engineering Materials, Vol. 471-472, 1064-1069, doi: 
10.4028/www. scientific.net/KEM.471-472.1064. 

[13] Nagieb, Z.A., Nassar, M.A., El-Meligy, M.G. (2011). Effect of addition of boric acid and borax on fire-retardant and 
mechanical properties of urea formaldehyde saw dust composites, International Journal of Carbohydrate Chemis-
try, Vol. 2011, 1-6, doi: 10.1155/2011/146763. 

[14] Zhang, C.H., Pan, J.M., Yan, X.H., Cheng, X.N., Xu, G.F., Gao, Y.Q. (2011). Microstructures and properties of woodce-
ramics prepared from bagasse and epoxy resin composite, Advanced Materials Research, Vol. 412, 402-405, doi: 
10.4028/www.scientific.net/AMR.412.402.  

[15] Wimonsong, W., Threepopnatkul, P., Kulsetthanchalee, C. (2012). Thermal conductivity and mechanical proper-
ties of wood sawdust/polycarbonate composites, Materials Science Forum, Vol. 714, 139-146, doi: 10.4028/ 
www.scientific.net/MSF.714.139. 

[16] Girisha, C., Murthy, S., Rangasrinivas, G., Manu, S. (2012). Mechanical performance of natural fibre reinforced 
epoxy hybrid composites, International Journal of Engineering Research and Applications, Vol. 2, No. 5, 615-619. 

[17] Bhaskar, J., Haq, S., Pandey, A.K., Srivastava, N. (2012). Evaluation of properties of propylene–pine wood plastic 
composite, Journal of Materials and Environmental Science, Vol. 3, No. 3, 605-612. 

[18] Vafaeenezhad, H., Zebarjad, S.M., Khaki, J.V. (2012). Fabrication and wear behaviour of the carbon/epoxy compo-
sites based on wood using artificial neural networks, Advanced Materials Research, Vol. 413, 95-102, doi: 
10.4028/www.scientific.net/AMR.413.95. 

[19] Chandra Rao, C.H., Madhusudan, S., Raghavendra, G., Venkateswara Rao, E. (2012). Investigations into wear 
behavior of coir fiber reinforced epoxy composites with the Taguchi method, International Journal of Engineer-
ing Research and Applications, Vol. 2, No. 5, 371-374. 

[20] Mishra, A. (2014). Investigations on wear characteristics of teak wood dust filled epoxy composites, Journal of 
Production Engineering, Vol. 17, No. 1, 75-78. 

 

http://dx.doi.org/10.1016/0262-5075(83)90003-9
http://dx.doi.org/10.4028/www.scientific.net/KEM.312.167
http://dx.doi.org/10.4028/www.scientific.net/KEM.312.15
http://dx.doi.org/10.4028/www.scientific.net/AMR.123-125.1055
http://dx.doi.org/10.4028/www.scientific.net/AMR.123-125.1031
http://dx.doi.org/10.4028/www.scientific.net/AMR.123-125.1031
http://dx.doi.org/10.4028/www.scientific.net/AMR.308-310.1535
http://dx.doi.org/10.4028/www.scientific.net/AMR.308-310.1535
http://dx.doi.org/10.4028/www.scientific.net/AMR.311-313.59
http://dx.doi.org/10.4028/www.scientific.net/KEM.471-472.1064
http://dx.doi.org/10.4028/www.scientific.net/KEM.471-472.1064
http://dx.doi.org/10.1155/2011/146763
http://dx.doi.org/10.4028/www.scientific.net/AMR.412.402
http://dx.doi.org/10.4028/www.scientific.net/AMR.412.402
http://dx.doi.org/10.4028/www.scientific.net/MSF.714.139
http://dx.doi.org/10.4028/www.scientific.net/MSF.714.139
http://dx.doi.org/10.4028/www.scientific.net/AMR.413.95
http://dx.doi.org/10.4028/www.scientific.net/AMR.413.95


 

 

 

 

 

 

	

Advances	in	Production	Engineering	&	Management	 ISSN	1854‐6250	

Letnik	9	|	Številka	3	|	September	2014	|	Strani	111–118	 Spletna	stran:	apem‐journal.org	

http://dx.doi.org/10.14743/apem2014.3.180 Izvirni	znanstveni	članek	

 
 

Karakterizacija trenja epoksi kompozitov,  
polnjenih s prahom iz tikovega lesa 

Mishra, A.a,* 

a
Indira Gandhi Institute of Technology, Sarang, Odisha, India 

 
 

P O V Z E T E K	   P O D A T K I   O   Č L A N K U

Najprej	smo	pripravili	kompozitne	cilindrične	vzorce	iz	epoksija,	polnjenim s	
prahom	iz	tikovega	lesa.	Prah	je	imel	tri	različne	granulacije,	in	sicer	150	μm,	
212	μm	in	300	μm,	utežni	delež	prahu	pa	je	bil	10	%.	Za	izdelavo	cilindričnih	
kompozitnih	vzorcev	premera	8	mm	in	dolžine	50	mm,	smo	uporabili	lesene	
kalupe.	Trenje	in	obrabo	vzorcev	smo	ugotavljali	z	drsenjem	vzorcev	po	vrte‐
čem	 jeklenem	disku	 (hitrost	 vrtenja	 diska	 je	 bila	 400	 rpm,	 drsna	 pot	 5	 km,	
obremenitev	vzorcev	pa	smo	izvedli	v	petih	različnih	nivojih).	Ugotovili	smo,	
da	imajo	najmanjšo	obrabo	vzorci	z	velikostjo	prašnih	delcev	150	µm.	Najma‐
njši	koeficient	trenja	smo	ugotovili	pri	vzorcih,	ki	so	bili	polnjeni	s	prahom	z	
velikostjo	delcev	300	µm.	Kompozitni	vzorci	z	velikostjo	delcev	212	μm	kaže‐
jo	sprva	porast	koeficienta	trenja,	vendar	pa	se	pri	večjih	obremenitvah	trenje	
zmanjša,	 najbrž	 zaradi	 oblikovanja	 tankega	 drsnega	 filma	 med	 vzorcem	 in	
vrtečim	 jeklenim	 diskom.	 Kompozita,	 z	 velikostjo	 prašnih	 delcev	 150	 μm	
oziroma	 300	 μm,	 sta	 imela	 približno	 enaka	 koeficienta	 trenja,	 in	 sicer	 0.71	
oziroma	0.64.	Čeprav	je	bil	koeficient	trenja	za	kompozite	z	velikostjo	delcev	
150	μm	pri	 višjih	obremenitvah	nekoliko	višji,	 pa	 se	 je	 obraba	enakomerno	
povečevala	 in	 kasneje	 stabilizirala,	 ko	 je	 bila	 dolžina	 drsne	 poti	 nad	 5	 km.
Zaradi	tega	je	med	zgornjimi	tremi	kompoziti	–	za	aplikacije,	kjer	je	pomem‐
bno	trenje	–,	vzorec	z	velikostjo	prašnih	delcev	150	μm	dobra	izbira.	
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