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FMMI ACHIEVEMENT(2015-2017)

PENCAPAIAN 2015 2016 2017

Master Degree – Enrolled/On-Going 5 15 18

Master Degree - Graduated 1 5 10

PhD – Enrolled/On-Going 1 8 8

PhD – Graduated 1 1 5

No. of research grants 2 7 10

Total value of research grants (RM) 171,560.00 489,000.00 924,835.00

Total publication (Indexed Journals) 25 37 10

Total publication (Non-indexed Journals) 5 8 2

IPR (Patent, Industrial design, Copyright) 0 1 2



OTHER ACHIEVEMENT FMMI (2015-2017)

ACHIEVEMENT 2015 2016 2017

NO. OF CONSULTANCY/ INDUSTRIAL 

LINKAGE/ COLLABORATION (National

& International)
2 3 4

NO. OF MEMBERSHIP OF 

PROFESSIONAL BODIES AND 

ASSOCIATIONS (National & International)

10

(IEM, BEM, 

MyTribos, etc.)

11 13

NO. OF SPECIAL INVITATION/ 

APPOINTMENT/ EXPERTISE  (National & 

International) incl. Keynote Speaker, Invited 

speaker, Thesis examiner, Judge, 

Reviewer, Panel, etc.)

16 25 14

NO. OF AWARDS/ RECOGNITION AND 

APPRECIATION  (National & 

International)
9 11 7



Niche Area and Relevance of RIG

Fracture Mechanics and Materials Integrity research group is formed to foster

research on behavior, deformation, damage and failure of engineering materials

when subjected to various types of loading and conditions.

• Many activities emphasize on the following areas:

1. Design and analysis of mechanical structures and machine elements 

based on experimental, mathematical modeling and  simulation

2. Development of new materials, high-strength light-weight components 

and structures

3. Integration of materials properties and their applications in real 

engineering and manufacturing industries including automotive, railway, 

aerospace and marine

4. Knowledge and technology transfer to clients includes guidelines, 

software, action plans, problem solving and industrial designs.



Research highlights
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The Fracture Mechanics and Materials

Integrity research group is formed to

foster research on behavior, deformation,

damage and failure of engineering

materials when subjected to various

types of loading and conditions. It

integrates the perspectives of applied

mechanics and materials science to solve

practical multidisciplinary problems for a

wide range of materials systems and

industrial designs.
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3.2  Izod Test

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 2 Impact Strength of Hybrid Composites 

 

 

The effects of kenaf loading on the impact strength of 

hybrid composites are reported in Figure 2. As the 

kenaf loading increases, the impact strength slightly 

decreased about 17% to 21% compared without 

addition of kenaf that also agreed by other 

researcher. According to Anand R.Sanadi et all [13] 

for kenaf fiber-PP composites, with the addition of 

fiber, it requires less energy to originate the crack 

because of the fiber creates region of stress 

concentration. Besides, untreated of fiber contribute 

highly to fracture propagation because of poor 

interfacial bonding between fiber and matrix. The 

extensive fiber pulls out and low interfacial bonding as 

observed from the SEM micrograph (Figure 4), show a 

proof for the poor impact properties of the 

composites. 

3.3  Morphology Observation 

 

Impact fracture surface of hybrid composites for 

20wt% and 40wt% of kenaf are shown in Figure 3 and 

4 below at the same magnification (100times). 

Morphology of the lower percent of fiber shows fiber 

act as bridges and resist to the propagation of the 

crack (Figure 3). However, highest percentage of 

kenaf shows many holes left after the fiber were pulled 

out from matrix (Figure 4). The failures occur at the 

weak fiber and matrix interface. The interfacial 

bonding between the fibers and matrix was very low 

due to weak interfacial adhesion. Delaminating of 

fiber also occurs because of higher polymer mobility 

which contributes to fiber pull-out. [5] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 3  Impact SEM morphology of 20wt% kenaf fiber 
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surface treatment. The epoxy was supplied by 

Miracon Sdn. Bhd and woven fiberglass were 

supplied by Mostrong Industries Sdn.Bhd.  

 

2.2  Material Preparation 

 

Long thread kenaf was manually sewed into woven 

form by using a wood frame and other tools. Then, 

the woven kenaf was laminated with two other layers 

of woven fiberglass which were placed in the mould. 

The arrangement of these fibers are shown in Figure 

1. The matrix used were epoxy and hardener with a 

ratio of 10:3 which were then poured into the mould. 

All bubbles were removed by using cold press 

machine. Finally, after the specimen was taken out 

from the mould, the specimens were placed at room 

temperature for 24 hours before cutting  according 

to its standard measurement for further testing. The 

specimens were cut into dimensions of 200mm x 

25mm according to the BS EN ISO 527:1997 standard 

[3].  

 

2.3  Mechanical Testing 

 

The specimens underwent 2 different tests; which 

were tensile and fatigue testing. Fatigue testing was 

done at 6 different stress level ranging from a 

maximum tensile of  90%, 80%, 70%, 60%, 55% and 

50%. The tensile testing machine wes operated at a 

crosshead speed of 1mm/min with 25 mm 

extensometer attached to the specimen. 

 

 

 

3.0  RESULTS AND DISCUSSION 
 

After the first testing,  which is tensile test, there were 

5 specimens that need to be done before 

undergoing fatigue test. This is because an average 

maximum stress value needs to be obtained in order 

to be used in determining each stress level for the 

fatigue test. All specimens were fractured at their 

gauge length area as shown in Figure 2.  The graph 

of this composite material was also shown in Figure 3.  

Tensile test wes carried out at a crosshead speed 

of 1mm/min with a 25 mm extensometer attached to 

the specimen in order to get an average tensile stress 

at the maximum load. When the test was 

conducted, all specimens showed the appearance 

of a white crack. The white cracks grew more rapidly 

before failure occurred. This may due to the bond 

between fiberglass and epoxy that sustained the 

load at maximum level. Overall results showed 

similarities between all five specimens.  Previous 

research indicates that the hybrid composite 

improved in terms of their tensile stress[4]. 

 After the testing had been done, the average 

tensile stress was recorded to perform the fatigue 

test. For the fatigue test, there were a few variables 

that needed to be controlled such as the maximum 

and minimum stress, frequency and stress ratio. For 

this test, the frequency used was 10 Hz and stress 

ratio (R) of 0.1 was chosen. Woven fiberglass and 

Araldite epoxy were used as a function of tabs to 

avoid friction between the clamp and specimen. 

Table 1 shows the fractured specimens after 

undergoing fatigue test. The results of fatigue test 

were also tabulated in Table 2.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1  Arrangement of woven kenaf fiberglass hybrid composite 

 

 

 

  

 

  

 

 




