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Objective: T-shirt screen printing ink drying can be done with various methods and 
tools such as fans, hair dryers, or heatguns. Although common and easy to do, these 
methods of drying t-shirt screen printing ink are less effective and efficient because they 
take a long time and the drying results are uneven. This research aims to make an 
effective and efficient plastisol screen printing ink dryer with flash curing using the 
research and development method. Method: This research aims to make an effective and 
efficient plastisol screen printing ink dryer with flash curing using the research and 
development method. Results: The results showed that the drying process with the tool 
made took 20 seconds for each shirt, 5 seconds faster than the ink drying test with the 
manual method. The tool made uses a synchronous motor to move the infrared heater 
forward and backward so that the ink drying results can be evenly distributed. Novelty: 
This research aims to make an effective and efficient plastisol screen printing ink dryer 
with flash curing using the research and development method. 
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INTRODUCTION 

The growth rate of Indonesia's economy in the manufacturing industry continues 

to increase [1]. According to data released by the Central Bureau of Statistics (BPS), the 

average growth of the manufacturing industry was 4.2% during 2015-2019, then rose to 

4.64% in the fourth quarter of 2023 [2]. This growth is an achievement that can sharpen 

the competitiveness of the Indonesian industry in business competition among ASEAN 

countries and globally [3]. 

Among the many sectors, one manufacturing industry sector that is flourishing 

among the public is the Textile and Textile Products (TTP) industry [4]. CV Jalan Pintas 

T-shirt screen printing is one of many home-based textile industry players operating in 

the Krian area. During the production process, CV Jalan Pintas utilizes the screen printing 

technique with plastisol ink. After the screen printing process, the ink needs to be dried 

using solar heat energy so that it can adhere well to the t-shirt [5]. Until now, the drying 

process has been carried out using a screen printing dryer, commonly referred to as 

curing [6]. 

Since its establishment, the screen printing ink drying process at CV Jalan Pintas 

still uses conventional techniques where an operator directs a heat gun or hairdryer at 

freshly screen-printed t-shirts. This process takes a considerable amount of time, results 

in a limited number of dried products, and carries the potential for workplace accidents 

due to the operator's unchanging body position for extended periods while directing the 

heat gun or hairdryer at the t-shirts [7][8]. To address this issue, there is a need for a tool 

that facilitates the ergonomic and effective screen printing ink drying process, resulting 
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in more even, faster drying and increased production output of screen-printed t-shirts. 

Previous research conducted, such as the creation of an automatic rail driver for the 

screen printing curing machine using a DC motor and proximity sensor, and research on 

improving the quality of the curing process using questionnaires to identify important 

aspects needed by customers for optimal curing, served as a reference for the current 

research [9][10]. 

The current research utilizes an infrared heater as the primary heat source, which is 

a better type of heater compared to halogen heaters [11][12]. Then there is a dimmer as a 

speed regulator for the synchronous motor, which functions as a forward-backward 

drive for optimal curing results [13][14]. 

 

RESEARCH METHOD 

The research utilizes a research and development method by testing the 

effectiveness of the tool thru various experiments, improvements, and finalization of the 

tool in order to overcome the problems faced and achieve the final goal where the product 

functions according to the research objectives [15]. The stages in the research and 

development method are problem identification (1); literature review (2); design (3); 

testing (4); improvement (5); and implementation (6). 

A. Block diagram 

 
Figure 1. Block Diagram. 

 

The block diagram begins with 220V power input from the PLN (state-owned 

electricity company) directly to the C6 MCB, which is used to power the dimmer that 

functions as the speed controller for the synchronous motor moving back and forth. The 

output consists of two infrared curing units to dry the screen printing ink using heat 

energy. 

 

 

 

 

 

 

 

 



Design of Plastisol Ink Dryer for T-Shirt Screen Printing with Flash Curing 

 

 

Journal for Technology and Science 43 

B. Wiring Diagram 

 
Figure 2. Wiring Diagram. 

 

The wiring diagram starts with the power input from the PLN to the C6 MCB. The 

output from the MCB is connected to the positive terminal of the dimmer, and the 

negative PLN (blue wire) is connected to the negative terminal of the dimmer. 

Additionally, the output from the MCB is also connected to a switch used to control the 

synchronous motor's operation. The output dimmer is connected directly to the infrared 

heater. 

C. Flowchart 

 
Figure 3. Flowchart. 
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The flowchart begins when the operator turns on the MCB. Then, the operator 

adjusts the flame intensity of the infrared heater using the dimmer. The curing process is 

placed on the fabric that has already been printed with plastisol screen printing ink. Then, 

heaters 1 and 2 are turned ON at a temperature of 70°C. The operator then turns on the 

motor using a switch to run the forward and backward process. Infrared heater for active 

curing process, allowing the heating of screen printing ink on t-shirts to run automatically 

for 10 seconds until the ink is dry. 

D. Ink Drying Process for Screen Printing  

The design process begins with screen printing using a 40x60 wooden screen. The 

screen is placed on the fabric already positioned on the screen printing table and is then 

squeegeed until the screen printing ink is evenly distributed. Once the fabric has been 

screen-printed, the ink is dried using a flash cure at a specific temperature until the ink 

is evenly cured on the t-shirt. 

 

 
Figure 4. Screen Printing Ink Drying Process. 
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RESULTS AND DISCUSSION 

A. Actual results of the tool 

 
Figure 5. Tool Implementation 

 

The image above shows the realized results of the tool, which is a screen printing 

ink drying tool or curing machine that utilizes infrared heaters. The heater will move 

back and forth with the help of a synchronous motor to ensure the heat generated is 

evenly distributed to the screen-printed t-shirts. 

B. Comparison Testing of Curing Equipment with Manual Method  

The testing was conducted to determine the speed comparison in the screen printing 

drying process between the equipment made and the manual method. The testing was 

performed on six screen-printed t-shirts, and the results can be seen in the table below: 

 

Table 1. Curing Equipment Testing. 

Test No. Synchronous Motor Speed Drying Duration Transfer Duration 

1 50Hz 20 seconds 3 seconds 
2 50Hz 20 seconds 3 seconds 
3 50Hz 20 seconds 3 seconds 
4 50Hz 20 seconds 3 seconds 
5 50Hz 20 seconds 3 seconds 
6 50Hz 20 seconds 3 seconds 

 

Table 1 shows the duration in the plastisol screen printing ink drying process using 

the fabricated equipment, which has a speed of 20 seconds and a stable 3-second transfer 

for each shirt dried. The total drying time for six t-shirts is 2 minutes. 

 

Table 2. Screen Printing Drying Test Using the Manual Method. 

Test No. Drying Duration Transfer Duration 

1 25 seconds 3 seconds 
2 25 seconds 3 seconds 
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3 25 seconds 3 seconds 
4 25 seconds 3 seconds 
5 25 seconds 3 seconds 
6 25 seconds 3 seconds 

 

Table 2 shows the duration in the process of drying plastisol screen printing ink 

using the manual method on six t-shirts, resulting in a duration of 25 seconds per shirt. 

The total time required to dry the screen printing ink using the manual method is 2 

minutes and 30 seconds. 

 

 
Figure 6. Comparison Graph of Drying Duration for Manual Tools and Methods. 

 

CONCLUSION 

Fundamental Finding : The curing tool design created has proven to increase the 

speed and efficiency of business owners in the screen printing ink drying process. 

Implication : Testing conducted showed that in addition to more even screen printing 

results, the drying duration between t-shirts was significantly improved, allowing t-shirt 

manufacturers to process more screen-printed t-shirts. Limitation : While the curing tool 

has been shown to increase speed and efficiency, further testing may be needed to 

determine its performance across different types of screen printing inks and under 

various environmental conditions. Future Research : Future research could explore 

optimizing the curing tool's design for a wider range of printing processes, including 

different fabric types, ink formulations, and varying production scales, to ensure its 

broader application in the screen printing industry. 

 

ACKNOWLEDGEMENTS  

The author would like to thank the Electrical Engineering Laboratory of 

Muhammadiyah University Sidoarjo for their assistance in the research process and 

report preparation, which allowed the work to be completed successfully. 

 

 



Design of Plastisol Ink Dryer for T-Shirt Screen Printing with Flash Curing 

 

 

Journal for Technology and Science 47 

REFERENCES  

[1] R. Azwina, P. Wardani, F. Sitanggang, and P. R. Silalahi, “Strategi Industri Manufaktur 

Dalam Meningkatkan Percepatan Pertumbuhan Ekonomi Di Indonesia,” Profit: Jurnal 

Manajemen, Bisnis dan Akuntansi, vol. 2, no. 1, pp. 44–55, Jan. 2023, doi: 

10.58192/profit.v2i1.442. 

[2] Direktorat Statistik Industri, “Perkembangan Indeks Produksi Industri Manufaktur 2022,” 

Badan Pusat Statistik, Jakarta, Aug. 2023. 

[3] M. N. Wafi and D. W. Sari, “Analysis of Total Factor Productivity Growth in The Industry 

of Textile and Textile Products in Indonesia,” JIET (Jurnal Ilmu Ekonomi Terapan), vol. 6, no. 

1, pp. 15–31, Jun. 2021, doi: 10.20473/jiet.v6i1.26770. 

[4] D. R. Pratiwi, “Analisis Daya Saing Industri Tekstil dan Produk Tekstil (TPT) Indonesia Di 

Pasar ASEAN,” Jurnal Budget : Isu dan Masalah Keuangan Negara, vol. 5, no. 2, pp. 44–66, Nov. 

2020, doi: 10.22212/jbudget.v5i2.99. 

[5] L. A. Tengor, N. Budiharti, and I. B. Suardika, “Strategi Pengembangan Usaha Pada 

Industri Konveksi Sablon Kaos di Home Industry 35 Screen Printing Turen,” Jurnal Valtech, 

vol. 4, no. 2, pp. 72–81, Oct. 2021, Accessed: Apr. 25, 2024. 

[6] R. A. Setiawan and E. Sumarno, “Modifikasi Sistem Kontrol Mesin Curing Guna 

Mengurangi Defect Leaky Bladder di PT Xyz Tbk,” Jurnal Informatika dan Teknik Elektro 

Terapan, vol. 11, no. 3, Aug. 2023, doi: 10.23960/jitet.v11i3.3249. 

[7] H. Syahputra, “Perancangan Otomatisasi Pewarnaan Pola Sablon Baju Pada Industri 

Creativ Dengan Menggunakan Arduino Mega 2560,” Jurnal Teknologi Dan Sistem Informasi 

Bisnis, vol. 4, no. 1, pp. 97–101, Jan. 2022, doi: 10.47233/jteksis.v4i1.377. 

[8] M. F. Falah and R. B. Jakaria, “Implementasi Metode Rasional Guna Merancang Alat 

Pengering Sablon Otomatis,” Jurnal Penelitian dan Aplikasi Sistem & Teknik Industri (PASTI), 

vol. 16, no. 2, pp. 196–208, 2022. 

[9] O. Lahabu, Y. E. Prawatya, and I. Sujana, “Rancang Bangun Alat Pengering Tinta Sablon 

Dengan Menggunakan Metode Quality Function Deployment (QFD) dan Desain 

Eksperimen,” Jurnal Teknik Industri Universitas Tanjungpura, vol. 6, no. 1, Aug. 2022. 

[10] A. H. Patonra, A. Arifai, M. Khair, M. D. Faraby, and A. Fitriati, “Rancang Bangun 

Penggerak Rel Otomatis pada Curing Sablon dengan Sistem Kontrol dan Monitoring 

Menggunakan ESP8266,” Mechatronics Journal in Professional and Entrepreneur (MAPLE), vol. 

3, no. 1, pp. 18–24, 2021. 

[11] B. C. Wibowo, A. Triwiyatno, and S. Sudjadi, “Perancangan Pengaturan Kecepatan Motor 

Dc Pada Otomasi Sablon Kaos Dengan Metode Pulse Width Modulation (PWM),” Transient: 

Jurnal Ilmiah Teknik Elektro, vol. 12, no. 1, pp. 39–47, Mar. 2023, doi: 

10.14710/transient.v12i1.39-47. 

[12] A. Ulinuha and M. B. Ubaidillah, “Vertical Wind Turbine Coupled with Modified 

Synchronous Generator for Portable Power Generation,” Urecol Journal. Part E: Engineering, 

vol. 1, no. 2, pp. 103–110, Dec. 2021, doi: 10.53017/uje.106. 

[13] A. Pratono and S. A. Lubis, “Rancang Bangun Alat Pengontrolan Motor DC Pada Alat 

Produksi Biodiesel Dari Minyak Jelantah Berbasis Arduino Mega,” TEKTONIK : Jurnal Ilmu 

Teknik, vol. 1, no. 1, pp. 16–24, Oct. 2023, doi: 10.62017/tektonik.v1i1.41. 

[14] W. Andriyanti, D. Darsono, E. Nuraini, L. Indrayani, and M. Triwiswara, “Aplikasi 

Teknologi Mesin Berkas Elektron Pada Proses Pewarnaan Batik Katun Dengan Pewarna 

Alami Menggunakan Metode Curing,” GANENDRA Majalah IPTEK Nuklir, vol. 23, no. 1, 

pp. 39–46, Jun. 2020, doi: 10.17146/gnd.2020.23.1.5860. 



Design of Plastisol Ink Dryer for T-Shirt Screen Printing with Flash Curing 

 

 

Journal for Technology and Science 48 

[15] S. Sugiyono, Metode Penelitian Kuantitatif, Kualitatif dan R & D. Bandung: Penerbit 

Alfabeta, 2015. 

 

Achmad Boby Adi Dharmawan 

Muhammadiyah University of Sidoarjo, Indonesia 

 

*Dwi Hadidjaja Rasjid Saputra (Corresponding Author) 

Muhammadiyah University of Sidoarjo, Indonesia 

Email: dwihadidjaja1@umsida.ac.id      

 

 

mailto:dwihadidjaja1@umsida.ac.id

