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Abstract: The mensiang (scirpuss grossus) is a plant that grows on moist and watery land. 
Mensiang plants are commonly used by the society to produce mats or bags that have a strong 
and durable texture. This mensiang plant has fibres that can be used as reinforcement in 
polymer composites as a substitute for synthetic fibres. In composite manufacturing, one of 
the important factors in determining strength is the fraction between fibre and matrix. This study 
was conducted to determine the effect of different volume fractions of composites on the tensile 
strength of mensiang fibre reinforcement. Extraction of fibre from the stem of the mensiang 
plant was done manually by combing, so that the fibre was obtained. The fibres were then 
naturally dried by the sun for 2-3 days. The composite manufacturing process was carried out 
by using the hand lay-up method. Specimens and tensile testing procedures refer to the ASTM 
D638 standard. Several specimens were made by varying the fibre and matrix fractions. The 
test results showed that the 12.5% fibre volume fraction had the highest tensile strength. In 
this study there was no chemical treatment on the fibres before the lamination process, thus, 
this can be suggested for future researchers to study on the effect of chemical treatment on 
mensiang fibres on fibre bonding with the matrix. 
 
Keywords: mensiang fiber; natural fiber; nature composite; renewable material 
 
1. Introduction 
 
The use of composite materials is increasing, because of the advantages in terms of a fairly 
high ratio of strength and lightness (Makruf et al., 2024). In the manufacture of composites, 
synthetic fibers are still widely used because of their ability to withstand water, chemicals and 
higher heat resistance (Rajak et al., 2022). However, the use of synthetic fibers has an impact 
on the environment because it cannot be recycled (Park & Kim, 2001). Various studies 
continue to be conducted to find natural materials that can replace synthetic fibers and improve 
their performance (Mohammed & Dauda, 2014). The use of natural materials can save 
resources and reduce environmental pollution (Kim et al., 2016).  
 
Composites are a combination of two or more different materials that have properties that are 
superior to the properties of each constituent material (Hodkinson et al., 2011). Composites 
have the advantages of being easy to manufacture, relatively low cost, and environmentally 
friendly (Nurdin et al., 2023). One of the materials from natural fibres that can replace the use 
of synthetic fibres is fibres found in mensiang plants. Mensiang fibre has the advantages of 
being easy to obtain, easy to decompose naturally and non-toxic. In addition, mensiang fibre 
can grow and spread well in wastewater (Darajeh et al., 2014). The potential of mensiang fibre 
is very interesting and needs to be investigated further. For example, the type of matrix suitable 
for use, the volume fraction of fibre and matrix, the additives that can be used and the chemical 
treatment of mensiang fibre before use as a reiforcement. 
 
Mensiang (Scirpuss grossus) plants contain 61.8% cellulose, 26.1% lignin, 21.2% pentosan, 
11.5% ash, and 8.3% silica (Brink & Escobin, 2003). The plant has been widely distributed 
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from Southeast Asia, India, China, Indonesia, Malaysia, Philippines, Sri Lanka, and Thailand 
(Suhaeri et al., 2024). This mensiang plant is often regarded as a nuisance weed and not 
useful (Lerdluksamee et al., 2013). Previous research on the manufacture of particle 
composite boards made from mensiang fibre and coconut fibre using 7% by weight adhesive 
for particle board construction has the highest elastic modulus value of 360.20 MPa and the 
highest rupture modulus of 21.60 Mpa (Kongkaew et al., 2019) In the research, the mesiang 
plant taken is the fibre for making fibre composites. This research was conducted by varying 
the volume fraction between fibre and matrix. This research is expected to be the basis for 
future research in the use of mensiang plants for fibre composites.  
 
2. Material and methods 
 
2.1 Preperation of mensiang’s fiber  
 
This study used mensiang (Cyperus rotundus) plants obtained from Tunggul Hitam Subdistrict, 
Padang City, West Sumatra Province, Indonesia. Previously, this mensiang plant was used by 
the community as a material for making mats. However, currently there are no more community 
businesses that produce mats from mensiang plants, so this plant is now a wild plant that is 
no longer used. The process of extracting fibre from the mesiang plant is presented in Figure 
1. 
 

 
 
Figure 1. Fibre preparation process 
 
The fibers are extracted from the plant stem by combing with a steel wire comb. Next, the 
fibers are dried in the sun for 2-3 days. This process is done to strengthen the bond between 
the fiber and the polymer matrix and reduce residual stress (Ming et al., 2023). The dried fibers 
were cut according to the size of the prepared mold and then the fibers were formed into sheets 
using a roller press to make it easy to flatten the fibers in the mold. 
 
2.2 The composite lamination process 
 
The manufacture of this mensiang fiber-reinforced composite uses the hand lay-up method. 
The mold is made of glass with dimensions of 250 mm x 140 mm x 8 mm. The composite 
manufacturing process is carried out by the hand lay-up method, which is the process of 
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laminating resin on the fiber using a brush (Jamir et al., 2018). The type of resin used is 
unsaturated polyester resin. The stages of the composite lamination process are presented in 
Figure 2. 
 

 
 

Figure 2. The composite lamination process 
 
The composites were molded using 4 variations based on the fraction of fiber and resein. The 
printed composite is then cut according to ASTM D638 standard with the size in Figure 3. The 
fiber weight used is obtained from the percentage of fiber volume in the composite (Table 1). 
 
Table 1. Fiber composition 
 

Weight composition of mensiang fiber (%) Total fiber weight (Gram) 

7.5% mensiang fiber 19 Gram 
10% mensiang fiber 25 Gram 
12.5% mensiang fiber 30 Gram 
15% mensiang fiber 35 Gram 

 
2.3 Tensile testing and SEM 
 
Tensile testing was conducted using a Universal Testing Machine (UTM) to analyze the 
mechanical strength of the samples. This test refers to the ASTM D638 standard, which is a 
standardized procedure for measuring the mechanical properties of materials, especially on 
plastic or composite samples. Each type of specimen was tested for three samples to ensure 
consistency and accuracy of the test results. In addition, a Scanning Electron Microscope 
(SEM) was used to examine the surface structure and interactions between material 
components. SEM allows observation of the surface morphology of mesiang fibers at the 
microscopic level, and facilitates evaluation of the bonding quality between the fibers and the 
composite matrix. The use of SEM is important to obtain a more detailed picture of the 
distribution and density of bonds, which affect the mechanical properties and overall durability 
of the material. 
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Figure 3. (a) Design tensile test specimens according to ASTM D638 Type 1 standard, (b) 

Tensile testing, (c) Tensile test specimen before breaking, and (d) Tensile test 
specimen after breaking 

 
3. Results and discussion 
 
Based on the results obtained on tensile test samples that were not treated with alkali with 
different fiber fractions in Figures 4 and 5. The tensile test results show differences in tensile 
strength and elastic modulus of mensiang fiber composites with different fiber fractions. With 
the increase of fiber fraction, the tensile strength also increases. Tensile test results for each 
specimen with different fiber fractions. 
 

 
 
Figure 4. Tensile strength 
 
Figure 4 the maximum value of tensile strength is at a fraction of 12.5% with a value of 24.07 
MPa.  When the percentage of fiber increases the orientation can become non-uniform 
reducing the effectiveness of load-bearing and tensile strength. The 15% fraction has a 
decreased tensile strength value compared to the 12.5% fraction. If the fiber orientation is 
uniform at a higher percentage, the tensile strength can increase again. The 12.5% fraction 
experienced an increase in tensile strength value compared to the 7.5%, and 10% fractions. 
In theory, the effect of fiber orientation and distribution by Gibson (2016) explained that fiber 
orientation and distribution affect the strength of composites. In composites with optimal fiber 
percentage, the fiber distribution tends to be more uniform, supporting maximum tensile 
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strength. This shows that there is an increase in the tensile strength of fiber composites along 
with the increase in fiber fraction up to a certain limit (Gong et al., 2023; Singh et al., 2020; 
Ziaee et al., 2024).  
 

 
 

Figure 5. Modulus of elasticity 
 
The obtained elastic modulus values are shown in Figure 5. The mensiang fiber composite 
shows the highest elastic modulus value at 12.5% fiber fraction with a value of 480 MPa. The 
lowest tensile modulus value was at 7.5% fiber fraction with a value of 324.7 MPa. However, 
the 15% fraction experienced a decrease from the increase in the graph in the 7.5% - 12.5% 
fraction. At 15% fiber fraction, it is because the matrix can no longer support the role of fiber 
reinforcement optimally and the stress concentration increases, thereby reducing the total 
stiffness of the composite. In previous research Ku et al. (2011) showed that the elastic 
modulus of the highest ramie fiber was 128 GPa. The value of young's modulus increases with 
increasing fiber volume fraction. Giving a large percentage of alkali treatment and a long 
soaking time can reduce the modulus of elasticity in fiber composites (Du et al., 2015).  
 

 
 
Figure 6.  SEM results of mensiang fiber with magnification (a) 100x, (b) 100x, (c) 200x, (d) 
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Observations using a Scanning Electron Microscope (SEM) show that the fibers contain 
various impurities, such as lignin, hemicellulose, and other compounds. The presence of these 
substances can affect the quality of the fibers, so that their durability as a reinforcing material 
is not optimal. To improve the performance of natural fibers, further research is needed that 
includes chemical treatment to remove these impurities. This chemical treatment is expected 
to produce fibers with better mechanical properties and adhesion, so that they can be 
maximally utilized as reinforcing materials in a wider range of applications. 
 

 
 

Figure 7.  SEM results of the Composite with magnifications of 60x, 60x, 110x and 450x 
 
SEM observations revealed the presence of matrix cracking, which is the cracking of the matrix 
due to the brittle nature of the matrix. This needs to be a concern because although the brittle 
nature causes the strength to increase, if the cracks that occur exceed the limit, it can cause 
debonding. Debonding is the loss of binding force between the fiber and the matrix. Debonding 
occurs because there is no strong binding force between the fibers and the matrix so that 
during testing the matrix is separated from the fibers. In mensiang fiber composites, poll-out is 
likely to occur due to the absence of alkali treatment on mensiang fibers. Poll-out is caused by 
the binding force between the fiber and the matrix which is less than perfect so that when 
testing is carried out, the fiber is separated from the matrix. This greatly affects the tensile 
strength of the composite. In addition, there is a lumen that can maintain the fiber structure 
and the shape of the cell wall that is still intact and smooth indicates that there is still lignin and 
hemicellulose in the fiber used. 
 
4. Conclusion 
 
Mensiang plants have the potential to be used as reinforcement in fiber composites. Based on 
the test data, the volume fraction of fiber and matrix used for making composites affects the 
tensile strength and elastic modulus. The highest tensile strength and highest elastic modulus 
are at 12.5% fiber composition while the minimum tensile strength and minimum elastic 
modulus are at 7.5% fiber composition. This study did not use chemical treatment on fibers 
from mensiang plants before being used as reinforcement in fiber composites. Further 
research needs to be done to test the effect of chemical treatment on the fiber, whether it will 
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affect the fiber bond with the matrix so that it has an impact on improving mechanical 
properties. 
 
Author’s Declaration 
 
Author contribution 
 
Evan Hakiim: Conceptualization, Methodology, Writing- Original draft preparation. Hendri 
Nurdin: Supervision, Investigation, Data curation, Validation. Zainal Abadi: Data curation, 
Validation, Writing- Reviewing and Editing. Wei-Ting Zhuang: SEM observations.  
 
Funding statement  
 
This research received no specific grant from any funding agency in the public, commercial, or 
not-for-profit sectors.  
 
Acknowledgement 
 
The authors thank Manufacture Laboratory of Universitas Negeri Padang for the center to 
conduct this study, from sampling process to tensile testing. In addition, thanks to Department 
of Mechanical Engineering, National Cheng Kung University (NCKU), Taiwan for allowing 
authors to carried out SEM observation without any payment. 
 
Competing interest 
 
The authors state that there is no conflict of interest. 
 
Ethical Clearance 
 
This research does not involve humans or animals as subjects.  
 
AI Statement  
 
The language structures used in this article were checked by using Grammarly and has been 
verified by an English language expert. In addition, none of the sentences and figures in this 
article was AI tool-generated. All the data were obtained from the process of the study, and 
authors’ and previous research review. 
 
Publisher’s and Journal’s Note  
 
Researcher and Lecturer Society as the publisher and Editor of Journal of Engineering 
Researcher and Lecturer state that there is no conflict of interest towards this article 
publication. 
 
References 

  
Brink, M., & Escobin, R. P. (2003). lant Resources of South-East Asia: Fiber plants. Backhuys 

Publishers. 
Darajeh, N., Idris, A., Truong, P., Abdul Aziz, A., Abu Bakar, R., & Che Man, H. (2014). 

Phytoremediation Potential of Vetiver System Technology for Improving the Quality of 
Palm Oil Mill Effluent. Advances in Materials Science and Engineering, 2014, 1–10. 
https://doi.org/10.1155/2014/683579  

Du, Y., Yan, N., & Kortschot, M. T. (2015). The use of ramie fibers as reinforcements in 
composites. In Biofiber Reinforcements in Composite Materials (pp. 104–137). Elsevier. 
https://doi.org/10.1533/9781782421276.1.104  

Gibson, R. F. (2016). Principles of Composite Material Mechanics. CRC Press. 
https://doi.org/10.1201/b19626  

https://issn.brin.go.id/terbit/detail/20221027581628737
https://rlsociety.org/index.php/journal/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2014/683579
https://doi.org/10.1533/9781782421276.1.104
https://doi.org/10.1201/b19626


ISSN 2963-7511 

Journal of Engineering Researcher and Lecturer, Vol. 4, No. 1, pp. 1-8, 2025 

 

Page | 8  

C
op

yr
ig

ht
 ©

 A
ut

ho
rs

 
P

ub
lis

he
d 

by
 R

es
ea

rc
he

r 
an

d 
Le

ct
ur

er
 S

oc
ie

ty
 

T
hi

s 
is

 a
n 

op
en

-a
cc

es
s 

ar
tic

le
 u

n
de

r 
th

e:
 h

ttp
s:

//c
re

at
iv

ec
om

m
on

s.
or

g/
lic

en
se

s/
by

/4
.0

/ 

Gong, J., Saeed, N., Huang, X., Tian, W., Li, L., & Song, J. (2023). Influences of Fiber Volume 
Content on the Mechanical Properties of 2D Plain Carbon-Fiber Woven Composite 
Materials. Polymers, 16(1), 108. https://doi.org/10.3390/polym16010108  

Hodkinson, T. R., Jones, M. B., Waldren, S., & Parnell, J. A. N. (2011). Climate change, 
ecology and systematics. In Climate Change, Ecology and Systematics. 
https://doi.org/10.1017/CBO9780511974540  

Jamir, M. R. M., Majid, M. S. A., & Khasri, A. (2018). Natural lightweight hybrid composites for 
aircraft structural applications. In Sustainable Composites for Aerospace Applications (pp. 
155–170). Elsevier. https://doi.org/10.1016/B978-0-08-102131-6.00008-6  

Kim, H. C., Mun, S., Ko, H.-U., Zhai, L., Kafy, A., & Kim, J. (2016). Renewable smart materials. 
Smart Materials and Structures, 25(7), 073001. https://doi.org/10.1088/0964-
1726/25/7/073001  

Kongkaew, P., Sila, W., Saiying, S., & Pharanat, W. (2019). Mechanical and physical 
properties of particleboard made from scirpus grossus and coconut fiber. Journal of 
Physics: Conference Series, 1380(1), 012068. https://doi.org/10.1088/1742-
6596/1380/1/012068  

Ku, H., Wang, H., Pattarachaiyakoop, N., & Trada, M. (2011). A review on the tensile properties 
of natural fiber reinforced polymer composites. Composites Part B: Engineering, 42(4), 
856–873. https://doi.org/10.1016/j.compositesb.2011.01.010  

Lerdluksamee, C., Srikaeo, K., Tutusaus, J. A. M., & Diéguez, J. G. (2013). Physicochemical 
properties and starch digestibility of Scirpus grossus flour and starch. Carbohydrate 
Polymers, 97(2), 482–488. https://doi.org/10.1016/j.carbpol.2013.05.001  

Makruf, Z. I., Afnison, W., & Rahim, B. (2024). A Study on the utilization of areca nut husk fiber 
as a natural fibre reinforcement in composite applications: A systematic literature review. 
Journal of Engineering Researcher and Lecturer, 3(1), 18–28. 
https://doi.org/10.58712/jerel.v3i1.123  

Ming, T. L. S., Jayamani, E., & Kok Heng, S. (2023). A review of microwave curing technique 
to fabricate natural fiber reinforced polymer composites. Jurnal Teknologi, 85(5), 113–
123. https://doi.org/10.11113/jurnalteknologi.v85.20087  

Mohammed, M. H., & Dauda, B. (2014). Unsaturated Polyester Resin Reinforced With 
Chemically Modified Natural Fibre. IOSR Journal of Polymer and Textile Engineering 
(IOSR-JPTE), 1(4), 31–38. https://www.iosrjournals.org/iosr-jpte/papers/Vol1-
issue4/G0143138.pdf  

Nurdin, H., Waskito, W., Fauza, A. N., Siregar, B. M., & Kenzhaliyev, B. K. (2023). The 
investigation of physical dan mechanical properties of Nipah-based particle board. 
Teknomekanik, 6(2), 94–102. https://doi.org/10.24036/teknomekanik.v6i2.25972  

Park, S., & Kim, T. (2001). Studies on surface energetics of glass fabrics in an unsaturated 
polyester matrix system: Effect of sizing treatment on glass fabrics. Journal of Applied 
Polymer Science, 80(9), 1439–1445. https://doi.org/10.1002/app.1234  

Rajak, D. K., Wagh, P. H., & Linul, E. (2022). A Review on Synthetic Fibers for Polymer Matrix 
Composites: Performance, Failure Modes and Applications. Materials, 15(14), 4790. 
https://doi.org/10.3390/ma15144790  

Singh, J. I. P., Singh, S., & Dhawan, V. (2020). Influence of fiber volume fraction and curing 
temperature on mechanical properties of jute/PLA green composites. Polymers and 
Polymer Composites, 28(4), 273–284. https://doi.org/10.1177/0967391119872875  

Suhaeri, S., Fulazzaky, M. A., Husaini, H., Dirhamsyah, M., & Hasanuddin, I. (2024). 
Application of Scirpus grossus fiber as a sound absorber. Heliyon, 10(7), e28961. 
https://doi.org/10.1016/j.heliyon.2024.e28961  

Ziaee, S., Kerr-Anderson, E., Johnson, A., Eastep, D., & Abdel-Magid, B. (2024). Effect of High 
Fiber Content on Properties and Performance of CFRTP Composites. Journal of 
Composites Science, 8(9), 364. https://doi.org/10.3390/jcs8090364  

  

https://issn.brin.go.id/terbit/detail/20221027581628737
https://rlsociety.org/index.php/journal/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/polym16010108
https://doi.org/10.1017/CBO9780511974540
https://doi.org/10.1016/B978-0-08-102131-6.00008-6
https://doi.org/10.1088/0964-1726/25/7/073001
https://doi.org/10.1088/0964-1726/25/7/073001
https://doi.org/10.1088/1742-6596/1380/1/012068
https://doi.org/10.1088/1742-6596/1380/1/012068
https://doi.org/10.1016/j.compositesb.2011.01.010
https://doi.org/10.1016/j.carbpol.2013.05.001
https://doi.org/10.58712/jerel.v3i1.123
https://doi.org/10.11113/jurnalteknologi.v85.20087
https://www.iosrjournals.org/iosr-jpte/papers/Vol1-issue4/G0143138.pdf
https://www.iosrjournals.org/iosr-jpte/papers/Vol1-issue4/G0143138.pdf
https://doi.org/10.24036/teknomekanik.v6i2.25972
https://doi.org/10.1002/app.1234
https://doi.org/10.3390/ma15144790
https://doi.org/10.1177/0967391119872875
https://doi.org/10.1016/j.heliyon.2024.e28961
https://doi.org/10.3390/jcs8090364

