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• Finite Element 
Modelling 

• Fracture Mechanics
• HVAC

• Mechanical Testing of 1D 
Nanostructures

• Electron Microscopy
• Polymer Composites
• Biodegradable Composites

• Natural rubber/Polymer 
Composite/Nanocomposites

• Optimization (Response 
Surface Methodology)

• Rubber for Body Armour 

• Polymer Composites 
• Metallurgy
• Recycling of Carbon 

Fibres

• Micro/nano machining
• Electrical Discharge 

Machining
• Nanofluid for machining

• Electrophoretic Deposition
• Polyelectrolyte Functional Coating
• Rubber curing measurement tool

• Functional Nanomaterials
• Polymer Nanocomposites
• Elastomeric Rubber and Thermoplastics
• Carbon Materials

• Polymer/rubber matrix composites
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• Polymer/rubber matrix composites



About  
us…

9 Brains

Scopus H-index= 
50

No. of citations >1300

More than 300 
technical papers

10 Intellectual 
Property



1. RUBBER MOLDED PART FOR AUTOMOTIVE (ENGINE MOUNT)
2. RUBBER-TO-METAL BONDING
3. LIGHTWEIGHT METAL FOR AUTOMOTIVE

Natural Rubber 
Nanocomposites

Since 2012-2018

Natural Rubber Blend & 
Chemical Modification

Since 2012-2018

Pretreatment of 
Nanoparticles

Since 2012-Present

Steel replacement 
with Al alloy

Since 2010-Present



Al Alloy 
NanoSurface
Technology

Since 2018-
Present

NanoAdhesive
Technology

Since 2018-Present

Surface 
Technology for 
Heat 
Dissipation

Since 2015-
2018

1. RUBBER MOLDED PART FOR AUTOMOTIVE (ENGINE MOUNT)
2. RUBBER-TO-METAL BONDING



 SUBSTITUTE HIGH POLYAROMATIC HYDROCARBON 
PROCESSING OIL IN RUBBER COMPOUNDING

 FORMULATION & PROCESS OPTIMIZATION

Natural Oil

Waste Oil

Hybrid Oil

Optimization 
of Process 
using Statistical 
Tools



Preparation
• Internal Mixer
• Injection Molding
• Hot press
• CVD
• PVD
• Drying oven
• Ultrasonicator
• Magnetic Stirrer
• Mechanical Stirrer
• Crusher
• Pulveriser
• Ultrasonic Bath
• Furnace
• Automatic Grinder & 

Polisher
• Automatic Siever
• Rapid Prototyping
• CNC 5-axis machine
• Diamond cutter
• Laser cutter

Testing
• Universal testing 

machine
• Hardness tester
• Microhardness tester
• Nanoindenter
• Impact tester
• Densimeter
• Durometer
• Melt flow index
• Fatigue Machine
• Sound Impedence

Tester
• Radiography Tester
• Electrical 

Conductivity Tester
• Pin-On-Disc Tester
• Computerized 

measurement 
machine

• High speed camera

Analysis Technique & 
Software
• SEM
• XRD
• DSC
• FTIR
• Raman 

Spectroscopy
• Optical Microscope
• Strain gauge
• Particle Size 

Analyser
• Image Analyser
• UV-Vis Spectrometer
• CATIA software
• Solidworks software
• Design Expert 

software
• AutoCAD software
• CFD software

Hardware & Software for Rubber Research

Research Facilities in 

the Faculty of 
Manufacturing 
Engineering, 

UTeM

Centre of 
Sustainable System 
& Innovative Design 
(COSSID)




