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Executive Summary 

 

The Department of Science and Technology Philippine Council for Industry, Energy, and 

Emerging Technology Research and Development (DOST-PCIEERD) approved the 

establishment of the Solid Freeform Fabrication Research Laboratory (SoFFRel) under Institution 

Development (IDP) with a total budget of Php. 6,494,950. The project is at PSU Urdaneta under 

the Machine Automation and Technology Innovation Center (MATIC).  

 

The project is a result of a 6-month training course in Additive Manufacturing (AM) at Bataan 

Peninsula State University (BPSU) under Dr. John Ryan Dizon. The training lasted from January 

27, 2020, until July 31, 2020. DOST-PCIEERD funded the training to capacitate four PSU faculty 

members: Dr. Lina Cancino, Dr. Honelly Mae Cascolan, and Engr. Rodel Hacla, and Engr. Rex 

Basuel to become an expert in Additive Manufacturing (AM). After the training, the SoFFReL 

proposal was submitted, presented, and later approved by DOST-PCIEERD. 

 

The laboratory is equipped with modern equipment such as Industrial 3D Printer, Desktop 3D 

Printer, 3D Laser Printer, and 3D printing consumable materials. The laboratory focuses on 

thermoplastic material, a kind of plastic material. The project generally aimed to provide a state-

of-the-art facility that will be used to improve and modernize the processes and production of 

metalcraft and the salt industry as well as academe in Pangasinan through 3D Printing 

technology. 

 

On December 22, 2020, a Memorandum of Agreement (MOA) was signed through a virtual 

platform between PSU and DOST-PCIEERD led by Dr. Enrico Paringit and former PSU president 

Dr. Dexter Buted. Accordingly, Dr. Buted said that the laboratory helps the students, faculty, and 

researchers at PSU in additive manufacturing. The president also assured the DOST-PCIEERD 

that the project will be maintained and will be part of the curriculum in engineering and architecture 

so that students and faculty members will be more skilled in the field of additive manufacturing 

(AM). 

 

The project is a 2-year project, and the implementation period started on January 2, 2021, 

and ended last January 1, 2023. It was in the middle of the pandemic when the project was 

established. The project was indeed very successful despite the situation. In the first year of its 

establishment, a series of webinars/workshops regarding 3D Printing awareness in universities 

and metalcraft industries across Pangasinan was conducted. From June 2021-January 2022, 

more than 100 participants attended through the online platform exceeding the set target of the 

project. About five memorandum of agreement (MOA) were signed in the same year with 

collaborating HEIs and Industries. Four research papers are also published internationally in a 

Scopus-indexed journal, one extension service, and two technologies produced. Additive 

Manufacturing (AM) was also integrated into the BS Computer Engineering curriculum of PSU 

Urdaneta Campus and later approved by CHED. Since its establishment, faculty, and students 

from various HEIs, including high school students, have utilized the laboratory for their thesis and 

research projects. There were also a series of benchmarking activities conducted by various HEIs 

and the Industry. 

 

The laboratory will now be utilized as a research center for PSU's planned DOST NICER 

project in partnership with DOST AMCen. The laboratory will develop equipment made of 

engineering plastics for salt manufacturing in region 1. We are also working with Dr. Rigoberto 

Advincula, a Professor at the University of Tennessee's Oak Ridge National Laboratory, on 

potential material science projects. 

Literature 
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Industry, as well as the scientific and academic sectors, are becoming more and 

more interested in additive manufacturing (AM), often known as 3D printing. High print 

quality has recently been produced through the development of quicker, less 

expensive AM processes. In addition, polymer materials for 3D printing are now 

available with a larger variety of characteristics. The design, production, and customer 

usage of items are all continually changing as a result of these innovations [1–9]. 

 

Since 3D printing makes producing prototypes so much easier, innovators and 

inventors can now readily test their ideas. In fact, the design and production 

procedures have been shortened from weeks to a few hours [10,11], allowing for 

basically "on-the-fly" innovation [8]. 

 

AM has the potential to reduce manufacturing costs while increasing overall 

efficiency [12]. Moreover, AM offers solutions for complicated designs that demand a 

short lead time and small batch quantities [13]. 

 

AM is now being seriously considered to produce materials for several 

applications, namely, construction [14,15], apparel [16–18], dentistry [19,8,13] 

medicine, electronics, automotive, robots, military, oceanography, aerospace, and 

others.  

 

In the Philippines, the Department of Science and Technology (DOST) has 

launched the Additive Manufacturing Center (AMCen) at the Metals Industry Research 

and Development Center and the Additive Manufacturing Research Laboratory 

(AMREL) at the Bataan Peninsula State University. These two projects are a state-of-

the-art 3D printing research facility equipped with state-of-the-art additive 

manufacturing equipment [20]. 

 

Actual Accomplishment of The Project 

 

Actual accomplishment of the project (via-a-vis the objectives)  

OBJECTIVES  ACCOMPLISHMENTS 

Establish the SoFFRel where researchers, 
faculty, and students can develop research 
using powder, and high-performance 3D 
printing materials with potential applications to 
metal fabrication. 

• Laboratory renovation 

SoFReL is located on the 3rd Floor, Admin. 
Building, PSU Urdaneta Campus.  

• Staff corner 

• Conference corner 

• 3D Printing laboratory corner 
 
1 faculty researcher assigned to the lab. 
 
2 faculty members from the Electrical 
Department, and the Mechanical Department 
staffed the lab doing their research projects. 
 
Soffrel logo applied for registration. 

Provide 3D print training and 3D CAD training 
courses for the R&D workforce. 

Conducted webinar: 
 
Title: Basics of Additive Manufacturing 
Date: 20 June 2021 
Participants: 50 faculty/researchers of PSU and 
BPSU. 
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Title: 3D Printing Application in Metalcraft 
Participants: 10 DESWORDZMAN Workers 
(Sword Maker) 
Date: November 17, 2021 
 
Title: 3D Printing technology, robotics, 
automation, and CISCO Networking 
Date: 13 December 2021 
Participants: 15 faculty/researchers from PSU-
Asingan Campus. 
  
Title: 3D Printing Technology, Robotics, and 
Automation 
Date: 6-7 July 2021 
Participants: 8 faculty and 
researchers from PSU-Urdaneta Campus and 
Syngenta Personnel 
  
Title: Application of 3D Printing technology in 
different fields 
Date: 11 January 2022 
Participants: 40 faculty and 
researchers from Colegio De Dagupan and 
PSU-Urdaneta Campus  
 

Develop technologies for salt production and 
metalcraft with the application of additive 
manufacturing. 

2 produced technologies: 

• Salt vibrating screen classifier w/ 
manual bagging machine 

• Hot Air-assisted Brine Water Solidifier 

• 3D Printed Cast Iron Mold 
 
Ongoing Research  

• Strength, Performance & Durability of 
3D Printed PEEK Machine Parts 

• Mechanical Performance of Powder-
Based 3D Printed Machine Parts 

Strengthen the relationship between academic 
institutions to further extend knowledge and 
skills in AM through research and extension 
activity. 
 

Published manuscript/ paper: 
• Post-processing of 3D-printed polymers 

in collaboration with BPSU 
• 3D Printing Polymeric Materials for 

Robots with Embedded Systems in 
collaboration with BPSU 

• 3D Printing Technology and Materials 
for Automotive Application  

MOA 
• Bataan Peninsula State University 
• Institute of Computer Engineers 

Singapore Chapter 
• PSU-Asingan Campus 
• Colegio De Dagupan 
• DESWORDZMAN – Metalcraft Maker 

(sword maker) 
Benchmarking Activities: 

• Colegio De Dagupan visit SoFFReL 
• Pangasinan State University Asingan 

Campus visit SoFFReL 
• Technological University of the 

Philippines Taguig City 
Extension Services: 
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• DESWORDZMAN – Metalcraft Maker 
(sword maker) Pozorrubio, Pangasinan 

 

Provide assistance /services to other institutions 
and industries who are in need of 3D printing 
technology. 

• Develop training materials and 
operational manual for the laboratory. 

• Conduct additive manufacturing training 
(3D printing, automation, mechatronics) 
to academe and metal industry in 
Pangasinan. 

Incorporation of Additive Manufacturing (3D 
Printing) for BS in Computer Engineering 
Program  
 
CpE 134 Advanced Additive Manufacturing 
Engineering  
 
The Technical Working Group (TWG) are:  
 
Chair: Engr. Rex Basuel Members:  

• Engr. Jay-Ar  Pentecostes  
• Engr. Khayzelle Cayabyab   
• Engr. Jeddie Zarate  

• Dr. Kenneth Oliver Lopez – 
Member/Senior Faculty  

  
Guest Speaker during the National 
Symposium on Makerspaces and 3D Printing 
Facilities held on September 17, 2021, via 
ZOOM (sponsored by: DOST and BPSU) 
  
Guest Speaker during the Application of 3D 
Printing Technology in Different Fields held 
on January 11, 2021, via ZOOM (sponsored by: 
PSU and Colegio De Dagupan) 
 

Expected Outputs / 6Ps (Expected Outputs should be measurable.) 

 EXPECTED OUTPUTS ACTUAL OUTPUTS 

Publications 
2 research paper publish in 
a Scopus-indexed journal  

 4 research published in a Scopus-indexed 
journal 

Patents/IP 1 patent application  

Products 
3D Printed electronics, 
souvenirs, mold  

3D Printed robotic arm, thesis prototype, 
souvenirs, and cast metal mold. 

People Services 

Training/workshop for 100 
faculty, students, and 
researchers in additive 
manufacturing. 

Conducted a seminar/webinar attended by 
around 120 participants from various 
universities, high schools, and industry. 

Partnerships 

2 MOU (academic 
partnership) 

5 signed MOA 

• BPSU 

• PSU- Asingan 

• ICPEP-Singapore 

• Colegio de Dagupan 

• DESWORDMAN (Sword Maker) 

Policy 
1 policy Approved BS Computer Engineering Curriculum 

with Additive Manufacturing Engineering course. 

 

Problems/Concerns Encountered   

• Preparation and Filing of Patent Applications 

• Low produce 3D Printed Technologies 

• Lack of promotion of the laboratory in universities and industries in region 1. 

              

Recommendation 

• Coordinate with the PSU IPOPHL 
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• Conduct Research In-House Review twice a year related to Additive 

Manufacturing 

• Conduct Seminar, Webinar, Training and Workshop related to 3D Printing 

(Additive Manufacturing) in       

• Engineering and Technology Course of Pangasinan State University. 

 

Personnel Involved 

Personnel Designation 

Percent Time 

Devoted to the 

Project 

Engr. Rex B. Basuel Head, MATIC 30% 

Engr. Rodel P. Hacla BSEE Faculty 30 

Dr. Honely Mae Cascolan Dean, BEED 30 

Dr. Lina Cancino Chair, NatSci 30 

Engr. Wyerlo Alcantara SoFFReL Staff, Faculty Mechanical 

Engineering 
80 

Engr. Roy Flores Faculty Electrical Engineering 40 

List of Equipment 

 Equipment 
Photo Quantity 

Unit Cost 

(PhP) 

1 Powder-Based 3D 

Printer Package: 

• Powder Sieve 

• Sinterit ATEX 

Vacuum Cleaner 

• Sandblaster XL 

• Sinterit Platform 

 

 

1 set 
1,800,000.00 
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2 Single Material FDM 3D 

Printer 

 

1 set 200,000.00 

3 Dual Material FDM 3D Printer  

1 set 300,000.00 

4 High-Performance 3D Printer                                                         

 

1 set 2,200,000.00 

5 Glowforge Basic 3D Laser 
Printer 

 

1 set 368,000.00 

6 Vacuum Cleaner 

 

1 set 282,950.00.00 
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7 Glowforge Air filter 

 

1 set 118,700.00 

8 Power tool Package 

 
 

 
 

1 set 30,000.00 

9 Hand tool Package 

 

1 set 20,000.00 

10 3HP 50L Air Compressor, 
9bar 

 

1 unit 45,000.00 

11 Laptop                                                                                                                                                                                     

 

1 unit 60,000.00 
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