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 Surface texturing techniques are widely used to investigate improvement 

in tribological performance. This paper presents an overview of surface 

texturing in Malaysia for tribological applications. Research trends on 

surface texturing in Malaysia are described as follows: Metals, composites 

and coatings; Machining and cold extrusion; Piston and bearing 

lubrication. Surface texturing on metals, composites and coatings are 

potential methods for reducing friction and wear and generating 

hydrophobicity properties. Surface textures also improve machining and 

extrusion performance by enhancing lubricant availability at the contact 

points, thereby reducing friction, wear, temperature, machining forces and 

extrusion pressures. A micro dimple distribution on piston and bearing 

surfaces provide lubrication, generate load capacity and reduce friction. 

 
1. Introduction 

Surface texturing is a way to alter surface 

features that lead to remarkable improvement in 

tribological characteristics of sliding surfaces in 

relative motion. Surface texturing in the scale of 

nm~μm is becoming an important new design 

parameter for a tribo-system in addition to 

apparent contact area, clearance, contact load, 

sliding velocity, contact materials, surface 

roughness, lubricants, temperature, and 

atmosphere1. In the coming age of depletion of 

resources, breakthroughs in tribology are 

required for the technology of health and 

sustainability [1]. 

Theoretical studies and experimental 

investigations on textured surfaces have shown 

improvement in the tribological performance 

characteristics. This review presents an 

overview of research on surface texturing in 

Malaysia. An overview of manufacturing 

techniques for texturing is presented. Reviews 

on surface texturing is followed by an outline of 

research on surface texturing in Malaysia for 

tribological applications. 

 

2. Reviews on Surface Texturing 

Baharin et al. [2] and Wahab et al. [3] 

presented an overview of laser technology in 

surface texturing process. Laser beam 

machining using Nd:YAG laser is mostly used 

for surface texturing. The texturing is done on 

the substrates as well as on coated surface of the 

material to improve tribological properties [2]. 

Laser technology generates the most 

controllable and precise geometries. This 

technique is environmentally friendly because it 

does not utilize any chemical reagent, nor does 

it produce significant waste [3]. Wahab et al. [4] 

reviewed laser technology for producing super-

hydrophobicity characteristic of materials 

surface. This technique offers the most control 

and precision over the produced geometry. 

Arslan et al. [5] presented an overview of 

manufacturing micro-/nano-textures for 

tribological applications. The effects of surface 

textures on cutting tool performance are 

examined. Texture quality is greatly affected by 

manufacturing methods, therefore, it is 

important to have a detailed understanding of 

the related parameters of any technique. These 

textures improve cutting performance by 

enhancing lubricant availability at the contact 

point, reducing the tool-chip contact area, and 

trapping wear debris. Reductions in crater and 

flank wear, friction force, cutting forces, and 

cutting temperature are the main benefits 
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obtained by this technique. Rahman et al. [6] 

outlined a brief review on friction reduction via 

dimples for pistons. Micro dimple texturing on 

piston surfaces improve engine efficiency. 

Research works related to reviews on 

surface texturing are presented in Table 1. 

 

Table 1: Reviews on surface texturing. 

Description Authors 

Laser technology in 

surface texturing 

Baharin et al. [2], 

Wahab et al. [3] 

Laser technology in 

superhydrophobicity 

Wahab et al. [4] 

Manufacturing micro-

/nano-textures 

Arslan et al. [5] 

Dimple structures for 

pistons 

Rahman et al. [6] 

 

3. Research on Surface Texturing in 

Malaysia for Tribological Applications 

Ghazali et al. [7] investigated the effect of 

dimpled texture diameter and depth on ceramic 

coating on mild steels in entrapping wear debris 

and foreign materials during the wear erosion 

test. Dimples of 150 μm diameter and 50 μm 

depth have successfully entrapping wear debris 

and other foreign materials during the erosion 

test in seawater and slurry environment. Wahab 

et al. [8] investigated the effects of laser surface 

micro-groove textures on the tribological 

behaviour of a plasma-sprayed Al2O3 – 

13%TiO2 coating. The textured coatings 

showed decreased wear rate with a slight 

reduction on the friction coefficient due to the 

entrapment of the wear debris within the 

grooves.  Wahab et al. [9] investigated erosion 

damage on the surface textured alumina-based 

coating. The erosion damage of textured 

coatings is dependent on the impact angles of 

SiO2 particles. The erosion wear mechanism is 

found to be varied with the formation of the 

micro-groove textured coatings. 

 Arslan et al. [10] evaluated performance of 

textured and un-textured DLC coating at 

various temperatures in oil lubricated 

reciprocating sliding tests. DLC textured 

samples showed higher wear resistance 

compared to un-textured DLC coating in the 

temperature range of 30–125 °C. Arslan et al. 

[11] investigated the effectiveness of indirect 

laser textured DLC for cam/tappet contact in an 

engine based on the analysis of laser textured 

hydrogenated DLC coating under line contact 

configuration. Texture diameters and densities 

are varied to investigate the tribological 

performance of texture configurations. The 

tribological performance of a cylinder on a 

coated plate can be enhanced with texture 

diameter of 50 μm with 20% density. Mohmad 

et al. [12] investigated the effect of dimple size 

on the tribological performances of laser 

surface-textured palm kernel-activated carbon-

epoxy (PKAC-E) composite. The friction 

coefficient decreased with increasing dimple 

diameter of surface textured PKAC-E 

composite. 

Nurul and Syahrullail [13, 14] explored the 

effectiveness of micro-pit textures embedded 

on taper die sliding contact surface on finish 

product of cold extrusion process. Both palm 

and mineral oil based lubricants were tested for 

cold extrusion processes. The extrusion load of 

taper die with micro-pits is lower than taper die 

without micro-pits.  

Fauzun et al. [15] presented micro-bulges 

investigation on laser modified tool steel. 

Surface morphology were analyzed for focal 

position effect on melted pool size, angle of 

peaks geometry and laser modified layer depth. 

The effect of laser irradiance and interaction 

time on surface morphology configuration is 

significant to enhance surface properties of 

laser modified steel and cast iron for dies and 

high wear resistance applications. 

 

Table 2: Research on surface texturing in 

malaysia for tribological applications. 

Description Authors 

Dimple texture effects on 

ceramic coating on mild 

steels 

Ghazali et al. 

[7] 

Tribological behaviour and 

erosion damage of laser 

surface textured coatings 

Wahab et al. 

[8, 9] 

Performance of textured DLC 

coating at various 

temperatures in oil lubricated 

tests 

Arslan et al. 

[10, 11] 

Dimple size effects on laser 

surface-textured palm kernel-

activated carbon-epoxy 

composite 

Mohmad et al. 

[12] 

Micro-pit textures on taper 

die sliding contact surface of 

cold extrusion process 

Nurul and 

Syahrullail 

[13, 14] 

Surface morphology 

investigations on laser 

modified tool steel 

Fauzun et al. 

[15] 

Partially textured slip slider 

and journal bearing analysis 

Rao et al. [16, 

17] 

Analysis of partially textured 

long journal bearing 

Hamdavi et al. 

[18] 

Analysis of journal bearing 

with multi-depth textured 

surface 

Faez et al. [19] 

Computational fluid dynamics 

study of dimples produced by 

turning  

Rahman et al. 

[20] 

 

Rao et al. [16, 17] presented a theoretical 

model of partially textured slip slider and 
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journal bearing. A partially textured slip 

bearing is analyzed considering both finite 

number of cells [16] and large number of cells 

based on narrow groove theory [17]. Partially 

textured slip is effective in the case of parallel 

slider and concentric journal bearing that yield 

an improvement in load capacity and reduction 

in coefficient of friction. Hamdavi et al. [18] 

studied the effect of partially textured surface of 

hydrodynamic long journal bearing on the 

pressure distribution and load carrying capacity. 

Partial surface texture has remarkable effect on 

functional characteristics of hydrodynamic 

journal bearings, i.e. load carrying capacity and 

lubricant film pressure. Faez et al. [19] analyzed 

the performance of a grooved hydrodynamic 

journal bearing with a multi-depth textured 

surface. Rahman et al. [20] studied the influence 

of dimple geometries produced by turning 

process using computational fluid dynamics. 

Single and multiple periodic dimples were 

studied to address actual dimple orientation 

following the turning process. Single periodic 

dimples generated higher load capacity with 

increasing Reynolds number, dimple width and 

dimple depth. Multiple periodic dimples 

generated lower load capacity compared to 

single periodic dimples. 

An overview of research on surface 

texturing in Malaysia is presented in Table 2. 

 

4. Conclusion 

Surface texturing can be beneficial in 

increasing the life span of a material. Textured 

surface geometries and operating conditions 

significantly influence in friction and wear 

reduction, lubrication and load capacity 

enhancement. Surface texture fabrication 

techniques have significant influence on 

tribological performance improvement. 
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