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1. INTRODUCTION

The swift advancements in technology within the manufacturing sector today have resulted in more
intense competition among firms. To stay competitive, businesses must consistently innovate and
efficiently produce high-quality products (Rahmadhani et al., 2014; Sinambela, 2020). This has
compelled the manufacturing sector to enhance machine tooling to optimize the production process
and uphold the quality of the final product. Maintaining machine quality necessitates productivity
enhancements that can influence the efficiency and effectiveness of a machine and tooling,
allowing for more effective and dynamic operation (Toasa Caiza et al., 2025). For instance, PT.X
enhanced the block on its welding press machine to save on repair time and consequently lower
production expenses for welded parts. The block acts as a device that provides a space for the
slug to be pressed in the welding zone (Miao et al., 2025). Block damage often occurs due to the
pressing process and the presence of residual welding slag on the slug, necessitating a repairing
process invloving grinding. If this in not taken into account, it will affect the quality of the production
because it has the potential to cause defective products. Welding is an integral part of the
manufacturing process. Welding is a metal joining technique that involves melting a portion of the
base metal and filler metal, with or without pressure, and with or without additional metal, resulting
in a continuous joint (Haryanto et al., 2011; Kolokas et al., 2024)
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Manufacturing processes, for example welding, are often carried out in companies that
produce machine components and others (Sreerag et al., 2024). PT X is a manufacturing firm
focused on producing mechanical components for the aerospace sector, including spare parts for
different types of aircraft, with seals being one of the items manufactured. Seals are a sealing or
coating arrangement made up of components like metal, and this main seal is combined with
additional system parts including flanges, clamps, adjusters, and valves to form a comprehensive
sealing system that stops leaks (Haider et al., 2022) (Lastowska et al., 2025). Seals are frequently
utilized in hydraulics, cylinder block connections, and various other applications (Tijs et al., 2024).
Seals are frequently utilized in cylinder block connections, hydraulics, and other fields. For
instance, a pneumatic system comprising an air compressor, directional valves for control, and an
air service unit was used to design, produce, test, and run an automatic stamping machine
(Jagadeesan et al., 2019).

The surface of a large stainless-steel sheet shippedfrom a steel mill is not glossy and
polishing is essential to reach a practical surface finish. The process of mechanically polishing steel
sheets can be roughly divided into two processes. The first processis a “roughgrindingprocess” that
removes the work-hardened layer of the steel sheet while improving the flatness of its surface
(Mizobuchi et al., 2022). The process of seal production includes multiple steps, beginning with
mold creation, blending raw materials, followed by shaping and finalizing (Dvirna, 2024). Seals
frequently utilized in diverse applications, including the automotive and manufacturing sectors,
demand high precision and quality materials. During the creation of these seals through various
methods, one of which involves the welding pressing machine method (Roh & Kim, 2025).The
primary technical factors causing damage to solid blocks include thermal stress accumulation,
repeated mechanical loading, and material fatigue due to continuous operational cycles. In many
production environments, solid blocks are subjected to high localized heat during machining or
welding, which induces microstructural changes and can lead to cracking. Additionally, vibration
and impact loads from adjacent machinery contribute to gradual wear and deformation. Another
significant factor is surface abrasion caused by constant contact with workpieces or cutting tools,
which accelerates dimensional inaccuracies and surface degradation (Sabry, 2024). This welding
pressing technique occurs when the seals have not yet created a profile or are still in a slug form in
the pressed item with a solid block (Dzulfian Syafrian, 2025). It is noted that the pressed seals
generate considerable slag, necessitating time for cleaning the slag through a grinding process
(Rahman, 2019) (Maierhofer et al., 2024).

The main issue addressed in this study is enhancing the welding press machine by
transforming the solid block into an assembly block, which aids in decreasing the time needed for
repairs when utilizing a grinding machine. Damage frequently occurs in areas like striped and dent
blocks; when a block area is striped, the slug intended for the welding press process will be
rejected, as the slug may also have stripes (Ardiansyah et al., 2024). This research aims to modify
the solid block's design into an assembly block and perform repair tests on both the solid block and
assembly block to assess the repair time's effectiveness. (Diah Larasati et al., 2024)

2. RESEARCH METHOD

This type of research is part of qualitative research, involving direct observation in the field. This
research was conducted by changing the design of solid blocks into assembly blocks which aims to
make the process of repairing blocks effective and efficient. To find out the results of the
differences between solid blocks and assembly blocks, a trial was carried out by calculating the
repair process time using a grinding machine with a depth of 0.04 mm. The study was carried out at
PT. X, a company in the aerospace sector. The conversion of solid blocks into assembly blocks
was the subject of the study. The image's flowchart illustrates the phases of the research.

Int. J. MECOMARE, Vol.14, No. 2, (August) 2025: pp 57-64



Int. J. MECOMARE ISSN 2301-4148 (Print) | 2962-3391 (Online) a 59

[ Analyze the Working Mechanism of a ]

Welding Press

v

Data Collection ]

v

Tool Making
v

[ Tra ]

Figure 1. Flow chart

e

e
N’

The first stage was to examine the welding press machine's operation in order to pinpoint
regions that were vulnerable to damage. By segregating the regions where damage usually
occurs, this served as the foundation for the tool's design (Chen et al., 2024). The block assembly
is then fabricated, and repair trials were carried out by grinding the block's damaged core section.
Additionally, the repair times of block assemblies and solid blocks were compared (Mosora et al.,
2024).

Problem Identification

By exerting pressure, the welding press machine flattens the welding results (Galingging &
Arif, 2022). Damage frequently results from pressing the blocks. This necessitates ongoing block
improvement. The solid nature of the existing block design makes it less effective and necessitates
a lengthy repair process because grinding must be done on both sides of the block.

Figure 2. Welding press machine

Seals are one of PT X's products that are made with a welding press machine. When the
seals are still in slug form or have not yet been profiled, this procedure is carried out. However,
welded products are generally not resistant to corrosion. Therefore, a proper production process
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will produce products that are not affected by corrosion after the welding process is carried out, so
that the production process is carried out as expected (Rodrigues et al., 2019).

Figure 3. Slug

Data Collection

The research conducted involves changing solid blocks into assembly blocks on the
machine to make it more effective and efficient during repairs. In the initial stage, the author will
calculate the time during the solid block repair process using a grinding machine. The tools used in
this initial stage are a stopwatch, writing materials, and a grinding machine. The next step is to
identify the blocks that are frequently damaged due to uneven welding residue causing dents. In
this stage, the author attempts to analyze the working mechanism of the welding press to
determine which parts are most prone to damage. This research focuses on the block areas that
are frequently in contact during the pressing process. The identification stage has already obtained
damage data from the next block section, and the next step is the design process. The design
change in the tooling for this study involved separating the block areas that frequently experienced
damage from the other areas. At the design stage, the principle that must be met is to speed up the
block repair process. The tools or software used in the design process are SolidWorks and the
measuring tool, the vernier caliper. The solid block whose design will be changed is as shown in
Figure 4.

Figure 4. Solid block

Tools Design

The design of this block assembly was changed by separating the frequently damaged
block area from the rest, resulting in two parts: the core block and the holder block. The core block
is 63.5 mm long and 12.573 mm wide, and it is the area where damage frequently occurs and
where the slug sits during the welding process. The holder block is 129.54 mm long and 25.40 mm
wide, with a hole in the center for the core block to sit in. There are also additional parts like
screws, springs, and pins, which are used to center the core block with the top block. The block
assembly design can be seen in Figure 5.
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Figure 5. Design of assembly block

3. RESULTS AND DISCUSSIONS

Block damage can potentialyly lead to product defects. This defect can compromise the integrity,
strenght, and esthetic appearance of welded structure. It can arise from various factors, including
improper welding techniques, material issues, or environmetal conditions. Defects can weaken the
structure, potentially leading to failure. Ensuring the quality of welding is crucial for the safety or
structures and equipment.

In the tool manufacturing process, the material used is AISI D2. The reason for using this
material is that it is readily available at the company and is commonly used for tooling production.
And this type of steel is suitable for applications such as cold work, hot work, shock resistance,
molds, high-speed and special-purpose tool steels. This AISI D2 steel has a high carbon and
chromium composition (Kim et al.,, 2023). The next step is the fabrication of the tool. Once the
proposed and simulated design has been approved by the company, the fabrication process can
begin. After that, the completed tooling must undergo a trial process. For long-term analysis,
production data is collected over a minimum period of six months after full adoption of assembly
blocks. This data includes the number of rejected products per production cycle, documented weld
defect rates, and reasons for rework or disposal. Statistical analysis is then applied to determine
whether the assembly block conversion results in a sustained improvement in weld quality and a
reduction in product rejection rates. This approach ensures that the assessment covers both the
immediate technical performance and the extended operational reliability of the new design. The
block assembly can be seen in Figure 6.

Figure 6. Assembly block

During the trial, the researchers performed several processes, such as adjusting the
stoppers according to the block dimensions for solid blocks, using a stopper spacing of 65x100 mm
with a depth of 0.03 mm, as shown in Figure 7.
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Figure 7. Setting the stopper using a solid block

For the assembly block, use a stopper distance of 45x50 mm with the same depth of 0.004
mm, as shown in Figure 8.

1 4 DERAT

Figure 8. Setting thetopper using an assembly block

To determine the difference in results between solid blocks and assembly blocks, a testing
phase will be conducted with 2 trials, calculating the repair process time using a grinding machine
at a depth of 0.04 mm. The comparison of time during the repair process of solid blocks and
assembly blocks using the grinding machine is shown in Table 1.

Table 1. Comparison results of profile point specifications before and after modification
Experiment  Solid Block Repair Time (Seconds) Assembly Block Repair Time (Seconds)

1 411 249
2 384 247
Average 397 248

Comparison of Repair Time Results: 149 Seconds

It is evident from Table 1's test results, which were obtained using a 0.04 mm depth
grinding machine, that the assembly block may be repaired 149 seconds faster than the solid
block.

4. CONCLUSION

The repair process takes less time when solid bricks are swapped out for assembly blocks.
According to the testing, repairs with solid blocks took an average of 397 seconds, whereas repairs
utilizing assembly blocks took an average of 248 seconds, resulting in a 149-second reduction in
repair process time. A grinding machine with the same depth of 0.04 mm is used in this repair.
The block repair time is made more effective and efficient with this design modification. This
research could be continued by collecting more data after converting the solid block to an assembly
block. To ensure the assembly block design can be widely adopted on production lines without
disrupting existing workflows, several implementation strategies should be considered. First,
gradual integration through pilot runs on selected production lines can help identify potential
adjustments before full-scale deployment. Second, providing technical training for maintenance and
production personnel will facilitate a smooth transition and minimize errors during the repair
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process. Third, standardizing the assembly block specifications and ensuring compatibility with
existing machinery will prevent bottlenecks and eliminate the need for major equipment changes.
Finally, establishing a feedback and monitoring system during the early adoption phase will enable
continuous improvement of the design and its integration into standard operating procedures. This
research could be extended by collecting more operational and maintenance performance data
after the full conversion from solid blocks to assembly blocks. For further research, it is
recommended to conduct a comprehensive cost—benefit analysis over a full fiscal year to quantify
the impact of the assembly block design on annual production costs. This should include
measurements of labor savings, reduced downtime, and potential changes in spare part
consumption. In addition, long-term monitoring of machinery that uses assembly blocks should be
performed to assess any effects on machine service life, including wear patterns, maintenance
intervals, and component replacement frequency. Combining these economic and technical
evaluations will provide a more complete understanding of the assembly block design’s overall
value to production operations.

REFERENCES

Ardiansyah, R. P., Prastiwinarti, W., & Pratama, P. (2024). Pengendalian Kualitas Plat Cetak Offset Dalam
Mengatasi Defect di PT . ABC Abstrak. 4(1), 1138-1146.

Chen, X, Li, Z., Yang, D., Wang, Y., Yi, H., & Xie, G. (2024). Achieving excellent properties of resistance spot
welded 2GPa-grade press hardened steel and galvanized DP980 steel via double-pulse. Journal of
Materials Research and Technology, 28(October 2023), 4475-4487.
https://doi.org/10.1016/j.jmrt.2024.01.027

Diah Larasati, P., Triyono, T., Brenda Vernandez, A., Mugorrobin, M., Hari Riyadi, A., Santosa, H., Eko
Nuryanto, L., Widiarto, E., Setyoko, S., & Syahid, S. (2024). Peningkatan Kualitas dan Kuantitas
Produksi Pengelasan dengan Menggunakan Mesin Las MIG pada Usaha Bengkel Las Rahman Jaya di
Kelurahan Gedawang, Kecamatan Banyumanik, Kota Semarang. Jurnal Pengabdian Kepada
Masyarakat Nusantara, 5(2), 2057-2063. https://doi.org/10.55338/jpkmn.v5i2.3140

Dvirna, O. (2024). the Innovative Post-Weld Finishing Method and Non-Standard Cutting Tool for Carrying Out
This Method. Acta Mechanica et Automatica, 18(1), 22—28. https://doi.org/10.2478/ama-2024-0003

Dzulfian Syafrian, dkk. (2025). No FHOBRRREZR LEUEESHEICBITS

EERIEISIZECRI T 2N BB E D Title. Sustainability (Switzerland), 11(1), 1-14.
http://scioteca.caf.com/bitstream/handle/123456789/1091/RED2017-Eng-
8ene.pdf?sequence=12&isAllowed=y%0Ahttp://dx.doi.org/10.1016/j.regsciurbeco.2008.06.005%0Ahttps
/lIwww.researchgate.net/publication/305320484_SISTEM_PEMBETUNGAN_TERPUSAT_STRATEGI_
MELESTARI

Galingging, R., & Arif, S. (2022). Analisis Pengendalian Cetak Kotor (Scuming) pada Mesin Cetak Offset
Gronhi 524 di Percetakan MAU Grafika SMK Negeri 4 Malang. Magenta | Official Journal STMK Trisakti,
6(01), 892—-909. https://doi.org/10.61344/magenta.v6i01.84

Haider, S. M., Khan, S. A., Ali, M. A, Farooq, M. U., & Ishfaq, K. (2022). Thermal experiments and analysis on
adhesive cleaning of work-holding devices by grinding. International Journal of Advanced Manufacturing
Technology, 122(9-10), 3849-3865. https://doi.org/10.1007/s00170-022-10139-w

Haryanto, P., Ismail, R., jamari, & Nugroho, S. (2011). Pengaruh gaya tekan, kecepatan putar, dan waktu
kontak pada pengelasan gesek baja st60 terhadap kualitas sambungan las. Jurusan Teknik Mesin
Politeknik Negeri Semarang, 88—93.

Jagadeesan, S., Ganesh, M., Karthik, S., & Student. (2019). Design And Fabrication Of Automated Sealing
Machine. 7(2), 325—-327. www.ijedr.org

Kim, D. Y., Lee, T. H., Kim, C., Kang, M., & Park, J. (2023). Gas metal arc welding with undermatched filler
wire for hot-press-formed steel of 2.0 GPa strength: Influence of filler wire strength and bead geometry.
Materials Today Communications, 34(November 2022), 105244.
https://doi.org/10.1016/j.mtcomm.2022.105244

Kolokas, A., Mallioris, P., Koutsiantzis, M., Bialas, C., Bechtsis, D., & Diamantis, E. (2024). Effective Machine
Learning Solution for State Classification and Productivity Identification: Case of Pneumatic Pressing
Machine. Machines, 12(11). https://doi.org/10.3390/machines12110762

tastowska, O., Jurczak, W., & Starosta, R. (2025). Influence of surface quality on corrosion resistance of
stainless steel and aluminum alloy butt welds after innovative finishing. Scientific Reports, 15(1), 1-16.
https://doi.org/10.1038/s41598-025-13473-7

Maierhofer, T., Loukaides, E. G., Carr, C., Bisagni, C., & Butler, R. (2024). Resistance-welded thermoset

Abri Andry Saresa Marbun, Solid block to assembly block conversion on a welding



64 O ISSN 2301-4148 (Print) | 2962-3391 (Online)

composites: A Bayesian approach to process optimisation for improved fracture toughness. Composites
Part A: Applied Science and Manufacturing, 177(November 2023), 107894.
https://doi.org/10.1016/j.compositesa.2023.107894

Miao, H., Yamashita, T., Ushioda, K., Tsutsumi, S., Morisada, Y., & Fuijii, H. (2025). Improving fatigue property
of linear friction welded cruciform joints of low carbon steel. Journal of Manufacturing Processes,
146(March), 55—64. https://doi.org/10.1016/j.jmapro.2025.04.093

Mizobuchi, A., Hamada, T., Tashima, A., Horimoto, K., & Ishida, T. (2022). Polishing Performance of a
Recycled Grinding Wheel Using Grinding Wheel Scraps for the Wet Polishing of Stainless-Steel Sheets.
International Journal of Automation Technology, 16(1), 60-70. https://doi.org/10.20965/ijat.2022.p0060

Mosora, Y., Deineha, R., Mykhailiuk, V., & Faflei, O. (2024). Development of the Press Mould Design and
Manufacture of the Seal Model of the Universal Preventor. International Scientific and Technical
Conference Information Technologies in Metallurgy and Machine Building, 405-409.
https://doi.org/10.34185/1991-7848.itmm.2024.01.077

Rahmadhani, D. F., Taroepratjeka, H., & Fitria, L. (2014). Usulan Peningkatan Efektivitas Mesin Cetak Manual
Menggunakan Metode Overall Equipment Effectiveness (OEE) (Studi Kasus Di Perusahaan Kerupuk
TTN). Jurnal Online Institut Teknologi Nasional, 02(4), 156—-165.

Rahman, A. (2019). Total Productive Maintenance pada Mesin Cetak Offset Printing SM 102 ZP (Study Kasus
di PT. XYZ). STRING (Satuan Tulisan Riset Dan Inovasi Teknologi), 4(1), 48.
https://doi.org/10.30998/string.v4i1.3614

Rodrigues, J. R. P., Do Nascimento, C. C. F., Batista, S. R. de F., Vilarinho, L. O., Barros, J. L. M., &
Gongalves, R. S. (2019). Influence of the surface finish on corrosion resistance of stainless steels
through machining and remelting on weld bead. Acta Scientiarum - Technology, 41(1), 1-10.
https://doi.org/10.4025/actascitechnol.v41i1.37732

Roh, J. S., & Kim, M. H. (2025). Mitigation of the residual stress and deformation in seam pipe with girth
welding and cutting. International Journal of Naval Architecture and Ocean Engineering, 17(March).
https://doi.org/10.1016/j.ijnace.2025.100657

Sabry, I. (2024). Exploring the effect of friction stir welding parameters on the strength of AA2024 and A356-
T6 aluminum alloys. Journal of Alloys and Metallurgical Systems, 8(October), 100124.
https://doi.org/10.1016/j.jalmes.2024.100124

Sinambela, Y. (2020). Analisis Perawatan Mesin Cetak Offset Heidelberg dengan Metode Total Productive
Maintenance. Jurnal Optimalisasi, 6 Nomor 2, 157. www.jurnal.utu.ac.id/joptimalisasi

Sreerag, M. N., Kumar, S. G., Kumar, K. B., Kurian, T., & Kumar, S. N. (2024). A study on the effect of weld
repair on the structural margins of a solid rocket booster hardware. Procedia Structural Integrity,
60(2023), 20-35. https://doi.org/10.1016/j.prostr.2024.05.028

Tijs, B. H. A. H., Turon, A., & Bisagni, C. (2024). Characterization and analysis of conduction welded
thermoplastic composite joints considering the influence of manufacturing. Composite Structures,
348(March). https://doi.org/10.1016/j.compstruct.2024.118505

Toasa Caiza, P. D., Shiozawa, D., Murao, Y., Ummenhofer, T., & Sakagami, T. (2025). Monitoring of crack
length growth on welded specimens by applying square wave inductive thermography. International
Journal of Fatigue, 190(August 2024), 108642. https://doi.org/10.1016/j.ijfatigue.2024.108642

Int. J. MECOMARE, Vol.14, No. 2, (August) 2025: pp 57-64



