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Abstract. Handicraft products are made from materials and tools that are around 

the craftsmen. One of the handicraft products in Indonesia is Doyo weaving. The 

current increase in sales of Doyo weaving makes it difficult for craftsmen to meet 

market needs. This is because the process of making Doyo weaving is done 

manually by hand so it takes quite a long time. The softening and spinning process 

in making Doyo woven thread takes the longest of all the woven fabric production 

processes. The aim of this research is to create a machine to speed up the 

production process of making Doyo weaving in the process of softening dry Doyo 

leaf fibers. This research contributes to the effectiveness and efficiency of the 

softening process of Doyo leaf fibers so that they are easily twisted into yarn. So 

that Doyo weaving craftsmen can carry out the production process faster than 

before. The result of designing the machine using the Vinod Goel method is that 

the target market for this machine is Doyo weaving craftsmen, aged 17-50 years, 

male and female. The machine configuration has a power button, emergency 

button, transparent mica, a Doyo fiber entry point at the top and a Doyo fiber exit 

point at the bottom. This machine is designed in a box shape and has a transparent 

cover so that workers can see how the machine is working. The materials widely 

used to make this machine are iron pipes and plates, while the machine colors are 

natural colors, namely green and white. 
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Handicraft products are the work of craftsmen to make products that can function and 
be used for daily needs. Handicrafts highlight cultural and artistic elements in their 
products which are expressed in motifs, colors and shapes. 

Handicraft products are made from materials and tools that are around the 
craftsmen. Handicraft products continue to be developed today without abandoning the 
aesthetic and cultural elements in them. The use of materials from natural materials is 
also emphasized in these handicraft products as their trademark. 

One of the handicraft products using natural materials is woven cloth. One of the 
woven fabrics in Indonesia is Doyo weaving. Doyo weaving is woven made from the 
leaves of the Doyo plant (Curliglia Latifolia) which grows in the Kalimantan region, 
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Indonesia, made by the Dayak tribe. This Doyo weaving can be used as a fashion product 
and handicraft [1-3].  

The increase in buyers of Doyo weaving has made Doyo weaving craftsmen 
experience problems in meeting the many market needs. This is because the process of 
making Doyo weaving is done manually by hand so it takes quite a long time. 

The softening and spinning process in making Doyo woven thread takes the 
longest of all the woven fabric production processes. To make Doyo leaf fiber into just 
one roll of thread takes 3 days. All of these processes are still done manually by Doyo 
weaving craftsmen. 

The problem in this research is how to make the process of making Doyo weaving 
productive than before. One of the things that will be done is to speed up the softening 
process of the Doyo leaf fiber before twisting it into thread. 

For this reason, the aim of this research is to create a tool to speed up the 
production process of making Doyo weaving in the process of softening dry Doyo leaf 
fibers. This research contributes to the effectiveness and efficiency of the softening 
process of Doyo leaf fibers so that they are easily twisted into yarn. So that Doyo weaving 
craftsmen can carry out the production process faster than before. 

2. LITERATURE REVIEW 

Doyo weaving comes from the leaf fibers of the Doyo plant which has the Latin name 
(Curliglia Latifolia), which is a type of Pandan plant whose fibers are strong and grows 
wild in the interior of Kalimantan as the main material for Doyo weaving. 
The process of making Doyo weaving has several stages. Figure 1 is an illustration of 
the general process of making Doyo weaving. This process begins with taking the Doyo 
leaves, then washing the leaves and taking the fiber by rinsing while combing it with 
water.  

 

Fig 1. Illustration of the general process of making Doyo weaving. 

Furthermore, the leaves are then dried in the sun to dry. After the Doyo leaf fiber 
has dried, the process of softening and spinning the dry Doyo leaf fiber into yarn is 
carried out. This softening and spinning process takes the longest of all processes, to 
become a skein of yarn takes 2 to 3 days [4,5]. All of these processes are still done 
manually by Doyo weaving craftsmen [6]. 
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The machine created in this research is a Doyo leaf fiber softening machine with 
softening rollers using an integrated manual and automatic system equipped with a 
spacer. 

Good product design and development must pay attention to the safety and 
comfort of its users. To provide a feeling of safety and comfort, the product designed 
must be in accordance with the ergonomics and anthropometry of the user. 
Anthropometric data are measurements of the human body that are used in ergonomics 
to determine physical dimensions [7-11].  

The working principle of the Doyo leaf fiber softening process is almost similar 
to patent No. S00202108003 which relates to a machine used to form square iron pipes 
to produce curved shapes, and patent no. P00201506117 a basic dyeing machine for 
batik cloth for dyeing cloth in which there are two rolls rotating simultaneously, located 
above and one below in the container coloring. The difference is that this Doyo leaf fiber 
softener requires two rolls that are parallel and have a certain density to suppress and 
soften the dry Doyo leaf fibers [12-13]. 

The purpose of making this Doyo leaf fiber softener machine is to facilitate the 
process of making the woven yarn. Machines for making thread from plants such as 
hemp, and sisal can be done using mechanical processes. Therefore, it becomes 
important to explore all spinning technologies for low cost yarn production. In the 
process of making a single yarn, it can be assisted by coating several materials to 
improve some of the properties of threads and fabrics such as fur, strength, elongation, 
evenness and resistance to abrasion [14-16].  

The design of the machine is part of product development through the design 
process. The product design development process includes steps from planning which 
consists of introduction to finding a problem, objectives and research contributions 
which are then used as a basis for analysis to find solutions. One of the product design 
methodologies used in product design is the design methodology developed by Vinod 
Goel. 
 
 
 
 
 
 
 
 
 
 
 

Fig 2. Design methodology developed by Vinod Goel. 

This method consists of three main stages, namely preliminary design, design 
development, and final design & prototype (Figure 2). Preliminary design contains 
problem formulation, objectives, data collection and literature data analysis. Design 
development is the start of the process of creating machine product designs according to 
needs. Final design and prototype is the final result of machine development activities 
which can be a product prototype [17-19].  

Preliminary Design 

Design Development 

Final Design & Prototype 
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3. RESEARCH METHOD 

This research uses the product design design and development method developed by 
Vinod Goel. In this method generally there are three main stages. These stages are initial 
design, design development, and final design and prototype. Some of the analyzes in this 
method include market analysis, configuration analysis, ergonomic and anthropometric 
analysis, system analysis, material analysis, and color analysis. The final stage of this 
method is the prototype of the Doyo leaf fiber softener machine [20]. 

4. FINDING RESULTS 

The analysis and discussion carried out in designing this Doyo leaf fiber softening 

machine product are : 

 

Market Analysis 

Market analysis is determining groups of buyers based on several criteria including their 

needs, characteristics and behavior. Market analysis is needed to find out the target 

market for buyers of this Doyo leaf fiber softener machine. Users of this machine are 

Doyo weaving craftsmen in the province of East Kalimantan, Indonesia, with male and 

female workers aged between 17-50 years. 

 

Configuration analysis 

Configuration is used to determine what attributes are needed and the placement of these 

attributes on the machine. In designing this machine, the required attributes are a power 

button to turn the machine off and on, an emergency button to stop the machine suddenly 

if an error or problem occurs with the machine during production. Place the entry hole 

for the Doyo leaf fiber material above, and the hole where the Doyo leaf fiber exits after 

processing (Figure 3 and Figure 4). 

 

 

Fig 3. The entrance to the doyo leaf fiber. 
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Fig 4. Storage for the final product of doyo leaf fiber 

Ergonomic and anthropometric analysis  

Ergonomic analysis will discuss safety, and user comfort when using the machine. 

Machine ergonomics will emphasize machine design by avoiding sharp corners on the 

machine surface, using materials that are not harmful to the user's health. Apart from 

that, it is also important to pay attention to user comfort by making machines that are 

easy to operate. 

 

 

Fig 5. The anthropometric data 

Anthropometric analysis will discuss the size of the machine that provides user comfort. 

Anthropometrics is analysis using data in anthropometric tables based on age, gender, 

ethnicity, type of work and percentile. In designing this machine, the anthropometric 

data used is shoulder height (SH), forward arm reach (FHR), side arm span (SAR), and 

elbow height (EH). Figure 5 is the anthropometric data that will be used in this research. 

From the results of anthropometric analysis, it was found that the height of the 

ergonomic Doyo leaf fiber softening machine is 100 cm, with a width of 100 cm and a 

machine height of 70 cm. This machine is designed in a box shape and has a transparent 

cover so that workers can see the machine working. 

 

 

 

334             D. Cahyadi et al.



 

Systems analysis 

System analysis in the design of the Doyo leaf fiber softener machine is to determine a 

unity of interconnected parts that are in the product of the machine (Figure 6). 

 

 

Fig 6. Design system analysis 

System analysis is carried out to find out and explain what systems are needed in the 

product design of the Doyo leaf fiber softener machine so that it can work properly. The 

use of the existing engine drive system in the product is adjusted to the calculation of the 

drive engine on the gears and pulleys connected to the drive motor.  

The connection system on the machine frame uses a welding connection. The connection 

system on the engine cover uses a screw connection system so that the cover is easy to 

open and close again to see and check if there is a problem with the engine 

 

Material analysis 

Material analysis is used to select and determine the material of the Doyo leaf fiber 

softener machine. The main material of this machine is plate iron and iron pipe as the 

engine frame and engine protector. For the material driving machine, it is according to 

the needs of the Doyo fiber softening process such as iron rolls, gear boxes, pulleys and 

so on. Transparent mica is used as an upper protective material as well as to observe the 

machine production process by looking from above without worrying about particles 

flying into the eyes or being inhaled through the nose from the softening of Doyo leaf 

fibers. These materials are combined in stages so that they become machine prototype 

products. 

 

Color Analysis 

Color analysis is carried out to select a color according to the needs and functions of the 

machine product. The color used will be displayed on the engine protection plate and its 

frame. In color analysis, a search for combinations of several colors that will be 

displayed on the product is also carried out. The colors displayed are adapted to a 

minimalist design style, with only a few colors. The selected colors are green and white.  

This color is associated as a natural color because this machine is used for the process 

of making weaving from natural materials, namely Doyo leaf fiber. 
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After carrying out several analyses, the next step is designing the machine design by 

producing several alternative designs and drawings. After that, the results of the selected 

machine designs were selected and developed. The results of this research are prototypes 

which can be seen in the figure 7. 

 

 

Fig 7. Color analysis on the machine 

5. CONCLUSIONS 

The result of designing the machine using the Vinod Goel method is that the target 

market for this machine is Doyo weaving craftsmen, aged 17-50 years, male and female. 

The machine configuration has a power button, emergency button, transparent mica, a 

Doyo fiber entry point at the top and a Doyo fiber exit point at the bottom. 

the height of the ergonomic Doyo leaf fiber softening machine is 100 cm, with a width 

of 100 cm and a machine height of 70 cm. This machine is designed in a box shape and 

has a transparent cover so that workers can see how the machine is working. Materials 

that are widely used are iron pipes and plate pipes. The color chosen is natural color. 

the aim of this research is to create a tool to speed up the production process of making 

Doyo weaving in the process of softening dry Doyo leaf fibers. This research contributes 

to the effectiveness and efficiency of the softening process of Doyo leaf fibers so that 

they are easily twisted into yarn. So that Doyo weaving craftsmen can carry out the 

production process faster than before. 

ACKNOWLEDGMENT 

We acknowledgment to the Indonesian Ministry of Education, Culture, Research and 

Technology for funding from our national research grant. 

REFERENCES 

1 ..., Kriya Kubar, Sekretariat Dekranasda Kabupaten Kutai Barat, Kalimantan Timur, Edisi 

Pertama Hut Kubar ke-17, (2016). 

336             D. Cahyadi et al.



 

2 ..., Buku Profil Serat Doyo, Disperindagkop dan UMKM, Provinsi Kaltim, (2014). 

3 Atmoko Tri, Gunawan Wawan, Emilia Fransisca, Mukhlisi, Prayana Angga, & Arifin 

Zainal,: Budaya Masyarakat Dayak Benuaq dan Potensi Flora Hutan Lembonah, Balai 

Penelitian Teknologi Konvervasi Sumber Daya Alam, November 2016(2016). 

4 Indriastuti Herning, Ulap Doyo : Produk Regiosentris Kalimantan Timur, JP Publishing. 

Sidowarjo. Jawa Timur, (2021). 

5 Purbasari Mita, & Rahardja Anita,: “Warna Tenun Doyo Sebagai Expresi Masyarakatnya 

(Tanjung Isuy-Kutai Barat)”, Dimensi, Vol.14, No.2, Feb 2018(2018). 

6 Cahyadi Dwi, Suparno, Wulaningrum Ratna, Rojiki Imam,: “Doyo Weaving Production 

Process as A Culture Herutage in East Kalimantan, Indonesia”, International Journal of 

Engineering Technology Research & Management, Vol 06, Issue 07, July 2022(2022). 

7 E. Kahya,: "Mismatch between classroom furniture and anthropometric measures of 

university students," International Journal of Industrial Ergonomics, vol. 74, 2019, doi: 

10.1016/j.ergon.2019.102864(2019). 

8 Y. Lee, Y. M. Kim, J. H. Lee, and M. H. Yun,: "Anthropometric mismatch between furniture 

height and anthropometric measurement: A case study of Korean primary schools," 

International Journal of Industrial Ergonomics, vol. 68, pp. 260-269, 2018, doi: 

10.1016/j.ergon.2018.08.010(2018). 

9 Yanto, C. W. Lu, and J. M. Lu,: "Evaluation of the Indonesian National Standard for 

elementary school furniture based on children's anthropometry," Appl Ergon, vol. 62, pp. 

168-181, Jul 2017, doi: 10.1016/j.apergo.2017.03.004(2017). 

10 I. W. Taifa and D. A. Desai,: "Anthropometric measurements for ergonomic design of 

students’ furniture in India," Engineering Science and Technology, an International Journal, 

vol. 20, no. 1, pp. 232-239, 2017, doi: 10.1016/j.jestch.2016.08.004(2017, 2016). 

11 N. Adnan and S. Z. M. Dawal,: "Applied anthropometric for wheelchair user in Malaysia," 

Measurement, vol. 136, pp. 786-794, 2019, doi: 10.1016/j.measurement.2018.11.002(2019, 

2018). 

12 Sufiyanto, R Djoko Andrijono, Rudy Hariyanto, Axel Caesar Paradito, Deary Nanda 

Aprillio, Agung Setiawan and David Ross,: “Mesin Bending Pipa Kotak Dengan Cetakan 

Roll Fleksibel”, Universitas Merdeka Malang, Patent No. S00202108003, 27 September 

2021(2021). 

13 Nur Husodo, Muhammad Luqman Hakim, Miftahul Ahzabuddin, Tika Surya Ningsih, and 

Lailatur Rosyidah,: “Mesin Pewarnaan Dasar Kain Batik Dengan 2 Buah Roll”, Institut 

Teknologi Sepuluh Nopember, Patent No. P00201506117, 30 September 2015(2015). 

14 Yurtaslan, Ö. & Yilmaz, D.: “A Study for The Modification of A Yarn Twisting Mechine 

With an Air Nozzle” EKSTİL ve KONFEKSİYON, 26, (2016). 

15 Wongkasema, S. & Aksornpimb, P.: “The Development of a Carding Machine and a 

Twisting Silk Machine for Eri Silk”  International Symposium on Intelligent Manufacturing 

and Automation, (2015). 

16 Seisarina, M.: “Rancang Banung Mesin Pemintal Serat Daun Doyo” Diploma, Politeknik 

Negeri Samarinda, 2021(2021). 

17 P. I. Saptorini and A. Masri,: "Proses Desain Kursi dengan Memanfaatkan Modul Silinder 

dari Bonggol Jagung," (in Indonesia), Jurnal Desain Indonesia, vol. 2, no. 1, 1, p. 10, 2020 

18 V. Goel, Sketches of Thought. Cambridge: MA, MIT Press., 1995(1995). 

19 Andi Farid Hidayanto and Rausan Apriliannor,: ” Desain Stand Al-Qur’an Untuk Imam 

Sholat“, Jurnal Desain Indonesia Vol. 03 no. 02, 2021(2021). 

20 Dwi Cahyadi, Suparno, Ratna Wulaningrum, and Ferry Bayu Setiawan,: “Alat Pelunak 

Serat Doyo”, Politeknik Negeri Samarinda. Patent No. IDS000006117, 15 Juni 2023(2023). 

Design of Doyo Leaf Softener Machine             337



Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.

338             D. Cahyadi et al.

http://creativecommons.org/licenses/by-nc/4.0/

	Design of Doyo Leaf Softener Machine

