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is study aims to analyze the effect of the number of woven ramie layers Ply; natural fiber composite;
(plies) and ramie fiber weight as reinforcement of composite on the ramie fiber; woven ramie;
tensile strength and bending strength. The woven ramie reinforced com- tensile strength; bending

posites are divided into five types including 1, 2, 3, 4, and 5 layers (plies). sitength

For ramie fiber, it is divigled also into five types based on the weight of if

fibers as reinforcement: A, B, C, D, and E. The weight of ramie fiber types {Ef]; KT E S
was adapted by the weight of woven ramie fiber types. All composite  “BREFHE iR HLELE; 5

Qes were evaluated by tensile and bending test. Fourier transform M6/ %5 s
infrared spectroscopy (FTIR) and scanning electron microscopes (SEM)
were used to analyze the chemical change in the composite and fractural
tensile morphology of composite, respectively. The results show that the
number of woven ramie rs and the ramie fiber weight in the compo-
site greatly affects the tensile strength and bending strength of the
composite. The highest tensile and bending strengths were found in five
rs (plies) of woven ramie composite, while for ramie fiber in the
composite the highest tensile and bending strengths were found in

E type.
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Introduction

The development of materials, in the polymer composite materials, has been continuing to grow in
many applications like in automotive, structure, and aerospace. Initially, the composite materials
were developed in the aerospace industry, but, over time, natural fiber composites can also be
found in the automotive applications with high performance and durability. Natural fiber compo-
sites can also be applied in building materials, hulls, and military products with certain criteria
(Lee 1993). Natural polymer ¢ osites have been more attention in the last decades due to their
potential to change synthetic?ar-reinforced polymer composite. The use of natural fiber as
a composite reinforcement has many advantages, such as the replacement of synthetic fibers, low
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price, capable to absorption of sound, environment riendly, low density, and high mechanical
ability, which @%@ meet the needs of industry (Gu et al. (2014) and Pickering, Efendy, and Le
(2016)). Some natural fibers have been used as reinforcement of composite like ramie, jute, coir,
kenaf, etc.

One of the natural fibers has been developed to reinforce composite is ramie fiber. Ramie fiber
in composite and textile field has a good prospect for the future. Its tensile strength is about
400-1586 MPa (Paiva Junior et al. (2004), Goda et al. (2006) and Marsyahyo, Soekrisno, and
Jamasri (2008)) which is higher than flax and jute fiber (Yu et al. 2010). Some studies of ramie
fiber-reinforced composite haveplleen conducted by researchers. Paiva Juanior et al. (2004) inves-
qmd ramie fiber composition in the composite on the tensile strength. The composition of 45%
volume fraction of ramie fiber in the composite has higher tensile strength than other composition

neat resin polyester. Then, surface treatment with alkali and silane of ramie fiber influenced

e mechanical properties of rami@¥iber-reinforced poly(lactic acid) (PLA). The improvement of
mechanical properties and thermo-mechanical foperties of ramie fiber-reinforced PLA composite
takes place after alkali and silane treatment of ramie fiber because of good adhesion between fiber
and PLA matrix (Yu et al. 2010). PLA composite with ramie fiber as reinforcement was also
studied by (Debeli, Qin, and Guo 2018). The best properties of the composite were obtained with
volume fraction of fiber and matrix 4: 5°C molding temperature, and 7 MPa molding pressure
for 8 min molding time. In addition, ramie fiber and ramie fabric (woven) as reinforcement of
composite have studied by Chen, Li, and Ren (2010) related to sound absorption behavior of
composit@Bhe sound absorption behavior of short ramie fiber composites was found to better
behavior than the ramie fabric reinforced poly(l-lactic acid) (PLLA) composites. The epoxy

posite with reinforcing ramie fiber has been evaluated by Margem et al. (2010) where 30%
ﬁme fraction of fiber in the composite showed higher the storage modulus compared to other

volume fractions. Ramie fiber-reinforced y composite was also studied by Kumar and Anand
(2019). Th st mechanical behaviors including tensile, bending, and impact strength are
obtained in weight of ramie fiber in the composite. Meanwhile, the us polypropylene as

a matrix in ramie fiber composite has been investigated by Feng et al. (2011). Composite with 30%
volume fraction of fiber has a higher tensile and bending strength than other volume fractions
(10% and 20%).

Ramie fiber was used as reinforcement of composite with hybridization of Kevlar fiber for armor
materials (Ali et al. 2011); meanwhile, the woven fiber composite has been evaluated by Marsyahyo,
Rochardjo, Soekrisno (2009) for armor materials. Woven fiber as a refBffircement composite has
influenced the mechanical properties of composite. Woven flax fiber can improve the fracture
toughness omposite (Liu and Hughes 2008). Then, the number of woven kenaf layers in the
composite Improved the tensile strength of composite although it is not significant (Ismail and Che
Abdul Aziz 2015).

The woven ramie and ramie fiber as reinforcement in the composite was studied in this p:lper.Pn
this study, the effect of the number of woven ramie layer and ramie fiber weight as reinforcement
composite on the tensile strength and the bending strength was conducted. FTIR and SEM results of
composite are also analyzed.

Materials and methods
Materials

Ramie fiber and woven ramie fiber were obtained from Garut area, %est Java - Indonesia. The ramie
fiber was processed by cutting the stem of the ramie plant. Ramie fiber was extracted from the stem
with a decorticator. Ramie fiber then was washed and soaked in the water. After soaking, the ramie
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Figure 1. The process of ramie fiber into woven ramie.

fiber was dried. This fiber is used for reinforcement of composite. For woven ie, the extracted fiber
from the stem of ramie plant was then continued by the degumming process to remove the impurities
(like gum and pectin) in the fiber. The ramie fiber was then spun into yarn and then processed through
a weaving machine to produce ramie woven. Figure 1 shows the flowchart of the process of ramie stem
into fibers andMyoven ramie.

The epoxy used as a matrix in the composite is epoxy resin A (Bisphenol A-epichlorohydrin) and
epoxy hardener B (Polyaminoamide).

Fabrication of composite

The fabrication of composite used molding tool from steel plate with a size of 250 mm x 250 mm.
The compression molding method was used to produce a composite. The compression duration is
about 6-8 h for all variations of composite (Djafar et al. 2015). Reinforcement of composite is
classified into ramie fibefind woven ramie based on the weight of fiber. Woven ramie as reinforce-
ment in the composite is divided into five types based on the number of layers: 1, 2, 3, 4, and 5 layers
(Table 1). The weight of all woven layer types can be seen in Table 1. For ramie fiber, it is divided

Table 1. Woven ramie and ramie fiber based on the weight.

Number of woven Weight of woven
ramie layers Ramie fiber ramie and ramie fiber igr)
1 A 1865

2 B 36.82

3 C 54.66

4 D 7375

5 E 9252
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also into five types based on the weight of fibers as reinforcement: 9, B, C, D, and E. The weight of
ramie fiber types was adapted by weight of woven ramie fiber types (Table 1).

Moisture content of composite

The water content of fiber is expressed in percentage (%) called moisture content (MC). Moisture
content in fiber was calculated as Equation (1) based on ASTM D629-02

Moisture Content, % = ((W, — W,)/W,) * 100% (1)
where W, is the weight of fiber before dry (gr), and W, is the weight after dry fiber (gr).

Tensile testing

The tensile specimen was adjusted to ASTM D638-02 with use type L. Tensile specimen is five pieces.
Tensile strength is calculated as per Equation (2) based on ASTM D638-02

0 =Fmax/ Ao (g

where o is the tensile strength (MPa), F,,,, is the maximum load (N), and A, is a cross-sectional
area (mm?).

Bending testing

Bending testing and preparation of specimen were conducted based on ASTM D790-02. The number
of specimen bending test is five pieces. The machine specification used for bending test is the
un@#lisal tensile machine with the 25 kN Galdabini machine.

The bending strength of a material can be calculated by the following equation

3PL
b (3)

3
where Jbgthe bending strength (MPa), P is the Load (N), L is the length span (mm), b is the bar width
(mm), and d is the thickness of specimen (mm).

oy =

gurier transform infrared spectroscopy (FTIR)

FTIR SHIMADZU Prestige 21 was used in this study to identify the chemical change in the
composite with different layers of woven ramie and weight of ramie fiber types. The wavenumber
was set up ranged from 500-4000/cm with 2/cm resolution.

Scanning electron microscopes (SEM) .
1

SEM JEOL JSM-6510LA was used in this study to analyze the morphology of fractural tensile
test. The composite specimens of SEM analysis were made with a dimension of about 0.5 x
0.5 cm, then followed by a coating process using gold (Au) for 120 s at 20 kV with 500 times

magnification.

Results and discussion
Moisture content

Figures 2 and 3 present the analysis of moisture content of woven ramie and ramie fiber. Figure 2
and Table 2 show the relation of the number of woven ramie layers to the percentage of moisture
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Figure 2. Relationship between the numbers of woven ramie layers (plies) and the percentage of moisture content.
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Figure 3. Relationship between ramie fiber weight types and percentage of moisture content.

Table 2. Moisture content of woven ramie.

Number of woven Average weight Average weight Maisture

ramie layers preheat (gr) after preheat (gr) content (%)
1 18.65 17.79 459 + 0.07
2 36.82 35.92 244 +0.53
3 54.66 53.52 207 +0.09
4 73.75 72.59 157 £ 092
5 9252 91.51 110 + 059

content. The highest percentage of moisture content was obtained in 1 layer (ply) of 4.59 + 0.07%,
while the lowest percentage of moisture content is found in 5 plies amounts of 1.10 % 0.59%. These
@.ﬂts suggest that the water content contained in the woven 1 plm greater than others, it may
atfect the mechanical strength of the composite. High water content tends to weaken the mechanical
strength of the composite material.

Figure 3 and Table 3 show the relationship between various types of ramie fiber weight toward the
percentage of moisture content. highest percentage of moisture content is found in the A type of
fiber weight with 14.24 + 1.59%, while the lowest percentage of moisture content is on the E type of
fiber weight with the value is 2.07 + 0.64%. It identifies that the moisture content contained in A type
ramie fiber is larger than other types so that it may affect the mechanical strength of the composite.
High moisture content tends to weaken the mechanical strength of a composite material (Moudood
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Table 3. Moisture content of ramie fiber.

Average weight Average weight Maoisture
Ramie fiber preheat (gr) after preheat (gr) content (%)
A 18.65 15.99 1424 + 1.59
B 36.82 34.80 548 + 0.97
C 54.66 52.32 427 +0.03
D 73.75 71.59 293 + 092
E 92.52 90.60 207 + 0.64

et al. 2017). To minimize its existence in the fiber, the drying process was conducted by using an
oven to reduce the moisture content.

These sults suggest that moisture content in ramie fiber and woven ramie has a tendency to
decrease with increase in the number of woven ramie layers and ramie fiber weight. It may
influence the mechanical grength of ramie fiber-reinforced composite or woven ramie fiber-
reinforced composite. Saw et al. (2014) smed jute fiber and coir hybrid composites that moisture
content fibers influenced the physical and mechanical properties of the composite. If hig oisture
content in the fiber, interfacial adhesion of fiber-matrix is poor consequently influence to mechanical
properties of the composite.

Tensile strength
11

Tensile strength of woven ramie reinforced composite related to the n r of woven ramie layers 1s
shown in Figure 4. It can be seen that tensile strength tends to increase with increasing the number of
woven layers. The woven ramie composite has the highest tensile strength with 5 layers of plies about
0f 99.04 + 2.85 MPa (Table 4). Otherwise, the lowest tensile strength is the 1 layer (ply) in the comp
0f85.04 + 1.54 MPa. It is identified that the number of woven ramie layers in mposite can affect the
tensile strength of the composite where the increasing amount of woven layers in the composite tends to
increase the tensile strength of the composite material. These results in line with the study of Ismail and
Che Abdul Aziz (2015) where the number of woven kenaf layers in composite influenced the increase in
tensile strength even though it is not significant. In addition, the layer number in carbon fiber composite
also affected tensile strength where carbon fiber composite with 5 layers of plies has greater strength
compared to 3 layers of plies (Rahmani, Najafi, and Ashori 2014). 35

Figure 5 shows the relationship between the ramie fiber weight types the tensile strength of
the ramie fiber composite. The ramie fiber weight influenced the tensile strength of the composite.
The highest tensile strength of the composite is an E specimen with 138.84 + 8.35 MPa (Table 4),
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Figure 4. Relationship between the numbers of woven ramie layers (plies) and tensile strength of the compasites.
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Table 4. Tensile and bending strength of woven ramie and ramie fiber-reinforced composite.

Number of woven ramie layers o (MPa) ay, (MPa)
1 8504 + 154 79.08 + 649
2 8845 +1.79 8548 + 621
3 9011 + 2.91 91.81 + 520
4 94.08 + 3.77 94.33 + 13.82
5 99.04 + 2.85 98.73 + 598
Type of ramie fiber weight
A 8997 + 596 97.88 + 18.25
B 97.01 + 6.58 105.41 + 11.64
C 97.86 + 1037 109.81 + 858
D 119.70 + 19.52 113.19 + 11.54
E 121.85 + B.35 138.84 + 15.60
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Figure 5. Relationship between ramie fiber weight types an! tensile strength of the composites.

while the lowest tensile strength is A specimen of 89.97 + 5.96 MPa. It can infer ﬁt there is
a tendency to increase tensile strength with increasing ramie fiber weight.

Bending strengti @
13
The bending test is conducted to determine the bending strength of the composite. Figure 6 shows

the relationship between the bending strength and the number of woven ramie layers in the
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Figure 6. The relation between numbers of woven ramie layers (plies) and the bending strength woven ramie of the composites.
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Figure 7. Relationship between the ramie fiber weight types and bending strength of the composite.

composite. The 1 woven ramie layer in the composite has the lowest bending strength of 79.08 + 6.49
MPa (Table 4), while the composite with 5 woven ramie layers has the highest bending strength of
98.73 + 598 MPa. The bending strength of composite with 5 woven ramie layers increases about
25% to the 1 woven ramie layer. The incre of bending strength in composite with 5 woven
ramie layers may be caused by improvement interfacial adhesion between woven ramie and matrix
and almprovcmcnt stiffness of the composite. This i ifies that the amount of woven ramie
layers can affect the bending strength of the composite. With the increasi umber of layers of
woven ramie in the composite tends to increase the bending strength of the composite.

Figure 7 shows the effect of the ramie fiber weight in composite on the bending strength. The
higher the fiber content (fiber weight) in the composite, the higher the bending strength. The lowest
ramie fiber weight in the composite is expressed by A type which has the lowest bending strength of
97.88 + 18.25 MPa (Table 4), while the composites with E type of fiber weight have the highest
bending strength@#)138.84 + 15.60 MPa. This shows that the weight of ramie fibers can affect the
be g strength of the composite. With the increasing weight of ramie fiber in the composite tends
to increase the bending ngth of a composite material. This is supported by Lei, Lei, and Ren
(2006) study which states that the bending strength increases with an increase in ramie fiber content
in composite.

@uﬁer transformation infrared (FTIR) analysis

Fourier Transformation Infrared (FTIR) analysis of the composite is ﬁvm in Figures 8 and 9.
Figure 8 shows the FTIR analysis of woven ramie reinforced composite. It shows that the
absorption area 2200-2400 cm™' formed nitrile functional group (C = N) which is a sharp peak
physical appearance and medium intensity of 2368.59 cm ™' with an intensity of 19.574% T. In the
area of 3300-3500 cm™', O-H group is formed with strong intensity and wide peak physical
appearance (Fan, Dai, and Huang 2012). The wide q and strong intensity identify the material
which tends to easily absorb water which can then affect the mechanical strength of a composite
material. The widest peak shape is displayed by 2 plies woven ramie composite which has a peak
value of 3410.15 cm ™' and an intensity of 5.103% T. Figure 8 also shows that the highest intensity
occurs ifZfvoven ramie composite with five layers of plies with an intensity of 25.148% T at peak
1851.66 cm~' which indicates the presence of CO group with acyl halide compound.

In Figure 9, FTIR analysis shows several absorption areas including the 2200-2400 ¢m ! which
is sharp and clear which indicates FTIR analysis for ramie fiber composites based on the weight of
type A to type E. Figure 9 shows that the highest intensity occurs in ramie fiber composites with
C type with an intensity value of 34.983% at peak 1851.66 cm ' which indicates the presence of
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Figure 8. The FTIR analysis of woven ramie compaosite with 1 layer to 5 layers (plies).
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Figure 9. FTIR analysis of ramie fiber composites with different fiber weight.

clusters >CO with Acyl Halide compound. Meanwhile, the lowest intengity value is found in the
B type with an intensity value of 3.868% and a peak value of 2924.09 cm ' which indicates the

presence of CH group with Alkane compound in it (Fan, Dai, and Huang 2012).

Scanning electron microscopes (SEM) analysis

Figure 10 shows SEM analysis for composite with reinforcement of woven ramie of 1, 2, 3, 4, and 5
plies (layers). Figure 10a shows the fracture occurs in the composite with 1 woven ramie layer (ply)
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Figure 10. S5EM image on woven ramie compasite with variation in a number of layers E!a; i-ply, (b) 2-ply, (c) 3-ply, (d) 4-ply, and (e) 5-ply.

where the fracture surface appears brittle due to the less woven ramie fiber to withstand fracture.
The same situation in Figure 10b of 2 layers in composite shows that the fibers are slightly higher
than the 1 layer (ply) for withstanding the fracture of the composite. Figure 10(c-¢e) depicts the
woven ramie layers (3, 4, and 5 layers, respectively) in the composite give morelghten than 1 and
2 layers in composite. This case may improve the strength of composite. An increase in the
number of woven ramie layers in the composite indicates an increase in strength on the composite
material. 12

The SEM analysis on the tensile fracture of the ramie fiber-reinforced composite is shown in
Figure 11. Figure sh[:-ws fiber in A type composite experienced pull-out from the matrix. This
may be caused by poor adhesion between fiber and matrix leading to occur ture in composite
and also less tensile strength of composite. Figure 11(b-¢) shows that fiber in B, C, D, and E 5,
respectively, provide more strength to the composite than the A type. While in composites with B, C,
D, and E types the number of fibers increases, the number of cracks reduces consequently the
strength of composite improves. As the increase of ramie fiber weight in the composite can indicate
the increase in strength that occurs on the composite material.

Conclusions

Tensile and bending strengths of the woven r and ramie fiber-reinforced composite are
influenced by the number of woven ramie layers and ramie fiber weight. The highest tensile
strength on woven ramie reinforced composites is 5 layers (plies) in the composite with an average
tensile strength of 99.04 + 2.85 MPa, whereas for ramie fiber-reinforced composites the highest
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Figure 11. SEM image on ramie fiber composite with variation in type of weight (a) Type A, (b) Type B, (d Type C, (d) Type D, and
{e) Type E

tensile strength is an E type with an average tensile strength of 121.85 + 8.35 MPa. Meanwhile, the
highest bending strength of woven ramie reinforced composite was obtained in 5 layers (plies) in

the composite of 98.73 + 598 MPa, whereas in ramie fiber-reinforced composite which was
strengthened by fiber the highest value was in E type of 138.84 + 15.60 MPa.

?cknowledgments

The authors are grateful to the Ministry of Research, Technology and Higher Education of Indonesia for a financial
support of this research.

Endlng

This work was supported by the Ministry of Research, Technology and Higher Education of Indonesia.

References

Ali, A, Z. R. Shaker, A. Khalina, and 5. M. Sapuan. 2011. Development of anti-ballistic board from ramie fiber.
Polymer-Plastics Technology and Engineering 50:622-34. doi:10.1080/03602559.2010.551381.

Chen, D, ]. Li, and J. Ren. 2010. Study on sound absorption property of ramie fiber reinforced poly(l-lactic acid)
composites: Morphology and properties. Composites Part A: Applied Science and Manufacturing 41:1012-18.
doi:10.1016/j.compositesa.2010.04.007.

Debeli, D. K., Z. Qin, and ]. Guo. 2018. Study on the pre-treatment, physical and chemical properties of ramie fibers
reinforced poly (Lactic acid) (PLA) biocomposite. Jouwrnal of Natural Fibers 15:596-610. doi:10.1080/
15440478.2017.1349711.




12 Z DJAFAR ET AL

Djafar, Z,, ]. Jamasri, H. 5. B. Rochardjo, and J. P. G. Sutapa. 2015. Ramie Woven Reinforced Epoxy Composite
(RWREC): Tensile strength analysis. International Journal of Engineering and Science Applications 1:21-28.

Fan, M., D. Dai, and B. Huang. 2012. Fourier transform infrared spectroscopy for natural fibres. In Fourier transform-
material analysis, ed. S. M. Salih, 46-68. IntechOpen. doi:10.5772/35482.

Feng, Y., Y. Hu, G. Zhao, ]. Yin, and W. Jiang. 2011. Preparation and mechanical properties of high-performance short
ramie fiber-reinforced polypropylene composites. Journal of Applied Polymer Science 122:1564-71. doi:10.1002/
app.34281.

Goda, K, M. S Sreekala, A. Gomes, T. Kaji, and J. Ohgi. 2006. Improvement of plant based natural fibers for
toughening green composites — Effect of load application during mercerization of ramie fibers. Composites Part A:
Applied Science and Manufacturing 37:2213-20. doi:10.1016/j.compositesa.2005.12.014.

Gu, Y., X. Tan, Z. Yang, M. Li, and Z. Zhang. 2014. Hot compaction and mechanical properties of ramie fabric/epoxy
composite fabricated using vacuum assisted resin infusion molding. Materials ¢ Design 56:852-61. doi:10.1016/j.
matdes.2013.11.077.

Ismail, A. E., and M. A. Che Abdul Aziz. 2015. Tensile strength of woven yarn kenaf fiber reinforced polyester
composites. Journal of Mechanical Engineering and Sciences 9:1695-704. doi:10.15282/jmes.9.2015.15.0163.

Kumar, R, and A. Anand. 2019. Fabrication and mechanical characterization of Indian ramie reinforced polymer
composites. Materials Research Express 6:055303. doi:10.1088/2053-1591/aaff12.

Lee, 5. M. 1993. Handbook of composite reinforcements. Palo Alto, California: Wiley-VCH.

Lei, W., W.-G. Lei, and C. Ren. 2006. Effect of volume fraction of ramie cloth on physical and mechanical properties of
ramie cloth/UP resin composite. Transactions of Nonferrous Metals Society of China 16:5474-s477. doi:10.1016/
51003-6326(06)60237-9.

Liu, Q., and M. Hughes. 2008. The fracture behaviour and toughness of woven flax fibre reinforced epoxy composites.
Composites Part A: Applied Science and Manufacturing 39:1644-52. doi:10.1016/j.compositesa. 2008.07.008.

Margem, F. M., 5. N. Monteiro, J. Bravo Neto, R. ]. 8. Rodriguez, and B. G. Soares. 2010. The dynamic-mechanical
behavior of epoxy matrix composites reinforced with ramie fibers. Matéria (Rio De Janeiro) 15:164-71. doi:10.1590/
51517-70762010000200012.

Marsyahyo, E,, J. Rochardjo, and H. 5. B. Soekrisno. 2009. Preliminary investigation on bulletproof panels made from
ramie fiber reinforced composites for NIJ level II, ITA, and IV. Journal of Industrial Textiles 39:13-26. doi:10.1177/
1528083708098913.

Marsyahyo, E., R. Soekrisno, and H. 5. B. Jamasri. 2008. Identification of ramie single fiber surface topography
influenced by solvent-based treatment. Journal of Industrial Textiles 38:127-37. doi:10.1177/1528083707087835.
Moudood, A., W. Hall, A. Ochsner, H. Li, A. Rahman, and G. Francucci. 2017. Effect of moisture in flax fibres on the

quality of their composites. Journal of Natural Fibers 16:209-24. doi:10.1080/15440478.2017.1414651.

Paiva Junior, C, L. de Carvalho, V. Fonseca, 5. Monteiro, and [. R. D’ Almeida. 2004. Analysis of the tensile strength of
polyester/hybrid ramie — Cotton fabric composites. Polymer Testing 23:131-35. doi:10.1016/S0142-9418(03)00071-0.

Pickering, K. L., M. G. A. Efendy, and T. M. Le. 2016. A review of recent developments in natural fibre composites and
their mechanical performance. Composites Part A: Applied Science and Manufacturing 83:98-112. doi:10.1016/j.
compositesa.2015.08.038.

Rahmani, H., §. H. M. Najafi, and A. Ashori. 2014. Mechanical performance of epoxy/carbon fiber laminated
composites. Journal of Reinforced Plastics and Composites 33:733-40. doi:10.1177/0731684413518255.

Saw, §. K, K. Akhtar, N. Yadav, and A. K. Singh. 2014. Hybrid composites made from jute/coir fibers: Water
absorption, thickness swelling, density, morphology, and mechanical properties. Journal of Natural Fibers
11:39-53. doi:10.1080/15440478.2013.825067.

Yu, T., J. Ren, S. Li, H. Yuan, and Y. Li. 2010. Effect of fiber surface-treatments on the properties of poly(lactic acid)/
ramie composites. Composites Part A: Applied Science and Manufacturing  41:499-505.  doi:10.1016/j.
compositesa.2009.12.006.




1._Q2. JOURNAL_NATURAL_OF_FIBRE.pdf

ORIGINALITY REPORT

20 210 414 413

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

worldwidescience.org

Internet Source

%]

o

"Green Biocomposites", Springer Science and
Business Media LLC, 2017

Publication

%]

e

Submitted to University of Sheffield

Student Paper

%]

=

journals.sagepub.com

Internet Source

%]

El

Submitted to Universiti Malaysia Pahang
Student Paper

%]

B. Madhusudhan Reddy, Y. Venkata Mohana
Reddy, B. Chandra Mohan Reddy, R.
Meenakshi Reddy. "Mechanical,
morphological, and thermogravimetric analysis
of alkali-treated Cordia-Dichotoma natural

fiber composites"”, Journal of Natural Fibers,
2018

Publication

%]

unsri.portalgaruda.org

Internet Source

%]




Dereje Kebebew Debeli, Jiansheng Guo,
Zhaoling Li, Jingjing Zhu, Ni Li. "Treatment of
ramie fiber with different techniques: the
influence of diammonium phosphate on
interfacial adhesion properties of ramie fiber-
reinforced polylactic acid composite", Iranian
Polymer Journal, 2017

Publication

%]

Thomas P, Jenarthanan MP, Sreehari VM.
"Free vibration analysis of a composite
reinforced with natural fibers employing finite

element and experimental techniques”,
Journal of Natural Fibers, 2018

Publication

%]

Chun-Hui Chen, Sidra Saleemi, Xiao-hua Liu,
Yi-ping Qiu, Fu-Jun Xu. "Hydrophobic
lipophilic modified cotton fabric for oil

absorption applications”, Journal of Natural
Fibers, 2018

Publication

%]

espace.curtin.edu.au

Internet Source

Submitted to Jawaharlal Nehru Technological

University
Student Paper

"Bending Strength Properties of Keruing and
Light Red Meranti in Structural Size in
Accordance with Eurocode 5", International
Journal of Innovative Technology and



Exploring Engineering, 2020

Publication

Submitted to King Fahd University for <%1
Petroleum and Minerals
Student Paper

15 "Characterization of Minerals, Metals, and <, 1
Materials 2016", Springer Science and °
Business Media LLC, 2016
Publication
eprints.usqg.edu.au

IntErnet Source q <% 1

rogearthplanetsci.springeropen.com

I'aterngt Source p p g p <°/0 1

Wansoo Nah, Joonsun Kang, Byung-Sung < 1
Kim, Myung-Chul Shin, Jinho Joo, Jaimoo °
Yoo. "Critical current evaluation of BSCCO
stacked tapes", Cryogenics, 2001
Publication

J. Smolinski, J. L. Climenhaga, Y. Huang, Sh. < 1
Jiang, M. Schmidt, O. Stahl. "The complex H? °
profile of the hypergiant HR 8752 during
19707?1992", Space Science Reviews, 1994
Publication
Submitted to Waterford Institute of Technolo

Student Paper gy <%1
Ahmad Y Al-Maharma, Polat Sendur. "Review

<%

of the Main Factors Controlling the Fracture
Toughness and Impact Strength Properties of



Natural Composites", Materials Research
Express, 2018

Publication

www.spiedigitallibrary.org

Internet Source

22

Rajiv Kumar, Ankush Anand. "Fabrication and
mechanical characterization of Indian ramie
reinforced polymer composites”, Materials
Research Express, 2019

Publication

23

Submitted to University of Auckland

Student Paper

24

Sathyaseelan P, Prabhukumar Sellamuthu,
Lakshmanan Palanimuthu. "Influence of
stacking sequence on mechanical properties
of areca-kenaf fiber- reinforced polymer hybrid
composite", Journal of Natural Fibers, 2020

Publication

25

e-archivo.uc3m.es

Internet Source

26

Submitted to Malaviya National Institute of
Technology

Student Paper

27

Submitted to Universiti Teknologi MARA

Student Paper

28

Zhang, Chun-hong, Pei-shi Sun, and Ke-wei
Sun. "Effect of Pretreated Secondary Fiber on
Fibre-Reinforced Biodegradable Composites”,

AL



2010 International Conference on E-Product
E-Service and E-Entertainment, 2010.

Publication

Submitted to Universiti Teknikal Malaysia <%1
Melaka
Student Paper
Submitted to Curtin University of Technolo
Student Paper y gy <%1
Submitted to Taylor's Education Grou
Student Paper y p <%1
Wen LEI, Wen-guang LEI, Chao REN. "Effect
. . . <%
of volume fraction of ramie cloth on physical
and mechanical properties of ramie cloth/UP
resin composite", Transactions of Nonferrous
Metals Society of China, 2006
Publication
Submitted to Universiti Teknologi Malaysia
Student Paper g y <%1
Li, Hui, Yan Fei Zhang, Ya Qing Liu, Gui Zhe < 1
Zhao, and Rui Kui Du. "Study on Preparation °
and Properties of Ramie Fiber Reinforced
Composites", Advanced Materials Research,
2013.
Publication
Rahmani, H., S. H. M. Najafi, and A. Ashori. <%1

"Mechanical performance of epoxy/carbon
fiber laminated composites", Journal of
Reinforced Plastics and Composites, 2014.



Publication

M.l. Najeeb, M.T.H. Sultan, Yoshito Andou, < 1
A.U.M Shah, Kubra Eksiler, M. Jawaid, A.H. °
Ariffin. "Characterization of Lignocellulosic
Biomass from Malaysian’s Yankee Pineapple
ACG6 Toward Composite Application", Journal
of Natural Fibers, 2020
Publication

oS com <9

Submitted to Program Pascasarjana <, 1
Universitas Negeri Yogyakarta °
Student Paper

Mehdi Tajvidi. "Static and dynamic mechanical <, 1
properties of a kenaf fiberad wood °
flour/polypropylene hybrid composite", Journal
of Applied Polymer Science, 10/15/2005
Publication

Zahid Igbal Khan, Agus Arsad, Zurina <, 1
Mohamad, Unsia Habib, Muhammad Abbas °
Ahmad Zaini. "Comparative study on the
enhancement of thermo-mechanical
properties of carbon fiber and glass fiber
reinforced epoxy composites"”, Materials
Today: Proceedings, 2020
Publication

?/n\::r\:]\é\t/.siﬂichopen.com <%1




v-scheiner.brunel.ac.uk
Internet Source <%1
Supmittgd to Jawaharlal Nehru Technological <%1
University Anantapur
Student Paper
"Characterization of Minerals, Metals, and
_ . . <%
Materials 2015", Springer Science and
Business Media LLC, 2016
Publication
ubs.acs.or
Iriternet Source g <%1
www.tandfonline.com
Internet Source <°/01
Submitteq to Indian Institute of Technology <%1
Guwahati
Student Paper
Submitted to Rochester Institute of <%1
Technology
Student Paper
210.77.64.217
Internet Source <%1
www.diaoyushuo.com
Internet Source y <°/0 1
Nasmi Herlina Sari, M.R. Sanjay, G.R. <%1

Arpitha, Catalin lulian Pruncu, Suchart
Siengchin. "Synthesis and properties of
pandanwangi fiber reinforced polyethylene



composites: Evaluation of dicumyl peroxide
(DCP) effect", Composites Communications,
2019

Publication

M. K. Joshy. "Influence of Fiber Surface <, 1
Modification on the Mechanical Performance °
of Isora-Polyester Composites", International
Journal of Polymeric Materials, 01/2009
Publication
Submitted to Universiti Tenaga Nasional

Student Paper g <%1
Submitted to Universiti Malaysia Perlis

Student Paper y <°/01
Submitted to Udayana Universit

Student Paper y y <%1

Chen, D.. "Stud.y qn sour.1d absorption | <%1
property of ramie fiber reinforced poly(l-lactic
acid) composites: Morphology and properties”,
Composites Part A, 201008
Publication

B # &8, "Determination of thermal <o, 1
decomposition kinetic parameters of glass- °
fiber/epoxy composite", High Power Laser and
Particle Beams, 2010
Publication

Alsaeed, T., B.F. Yousif, and H. Ku. "A review <%1

on the mechanical properties and
machinability of natural fibre reinforced



composites”, International Journal of Precision
Technology, 2013.

Publication

Submitted to IIT Delhi
<%1

Student Paper

EXCLUDE QUOTES ON EXCLUDE MATCHES <5

EXCLUDE ON WORDS
BIBLIOGRAPHY



	1._Q2._JOURNAL_NATURAL_OF_FIBRE.pdf
	by

	1._Q2._JOURNAL_NATURAL_OF_FIBRE.pdf
	ORIGINALITY REPORT
	PRIMARY SOURCES


