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|.  EXECUTIVE SUMMARY:

1.  Project Title: Design and Fabrication of Cacao Tablea Kneading and
Molding Machine
Project Proponent
Project Leader: Ferdinand . Masbad
Project Members: Remegio 5. Tinguban
Carlos L. Elloreg Jr.
Johann Henrich P. Malongo

[

Hyram John R. Tinguban

3. Project Location: Bacong, Megros Oriental

4. Project Duration: February 1, 2025 - January 31, 2026 (12
Months)

Project Cost: Php 294,063.00

L

Il RATIONALE:

The production of Tablea, a traditional Filipino cocoa fablet used for making hot
chocolate drinks, requires efficient and hygienic manufacturing processes. To meet
the quality standard product and ensure food safety, the design and fabrication of a
Tablea Kneading and Molding Machine is all the more necessary. This proposal
outlines an innovative approach to achieve compliance with FDA requirements.

The proposed design and development of a combined food-safe Tablea Kneading
and Molding Machine aligns with standards for food contact equipment, ensuring the
production of Tablea meets stringent hygiene and safety requirements. By integrating
innovative design features and adhering to meficulous fabrication processes, we aim
to set a new standard in Tablea manufacturing that possesses both quality, guantity,
and compliance.

This initiative not only enhances the safety and quality of Tablea production but also
contributes to the sustainability and growth of the local cocoa industry. Through
gradual improvement and adherence to regulatory standards, we seek fo establish
ourzelves as a trusted provided of food-safe equipment in the local and global
markets.

General Objective

Design and develop a fablea kneading and molding machine that meets FDA
guidelines for food contact materialz and processes.

Specific Objectives

1. Ensure hygiene and cleanliness by implementing features that faciltate easy
cleaning and sanitization to prevent contamination.

2. Enhance efficiency by optimizing the molding and kneading process fo increase
overall productivity and consistency in Tablea production.
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lll. MATERIALS ANDMETHODS:
Design Specifications of proposed machine highlight the following features:

Material Selection

* |Jse food-grade stainless steel for all components that come into contact with
Tablea midure.

«  Non-toxic and food-grade plastics for non-contact parts, preventing any form of
contamination of the food product.

Hygienic Design

«  Smooth surfaces to prevent accumulation of residues and facilitate thorough
cleaning.

+ Easy disassembly of selected components for regular cleaning and maintenance.

Molding Process Optimization

Precision-engineered and identical production of molds to ensure consistent
shape and size of Tablea tablets.

«  Temperaiure-controfled molding surfaces to maintain uniform quality and texture
of Tablea.

*  The shape of proposed mold cumrently shares similar features with the manual
mold used by Teldy's Tablea in their production. Other optimization processes for
the duration of R&D project will be taken into account to examine the viability and
efficiency of a multiple tablea-molder setup.
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Safety Features

« Install safety guard Eqﬁgcialy for the prime mover, incorporate other safety
features to avoid contamination during the production process.

*  Proposed design taking info account the production area of the target beneficiary
for accessibility to operators.

Design Setup of Cacao Tablea Kneading and Molding Machine
As an overview, the proposed design featuras the kneading process first powered by

moiding process enabled by the linear aciuator of 100 kN, aiming fo produce several
pieces at once before being moved to the tray rack of several layers to settle for a
few minutes.
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PEREPECTIVE VIEW

1 51F Beg-aiMie

lsometric View of Design Setup
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FRONT VIEW eSO
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Orthographic Views of Design Setup
IV. WORKPLAN (Gantt Chart}:

Month

Project Flow of Activities

a} Design and fabrication
of alpha prototype

b} Selection of materials,
collection of data, and

purchase of equipment |
supplies

c) Fabrication ofthe beta
prototype

d) Configuration of the
final design of the
device

e} Testing and Evaluation/
Performance Analysis
of the Final Product

fi FPatent zpplication and
prezentations
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EXPECTED OUTPUT 5:

The project aims to achieve the following outputs:
1. Frototype equipment (nclude target parsmeters, special features, efc )
Perfarmance Criteria
- Cocoa liquor fo be used shall be from commanly or locally grown
cacao with 99% purity
- Confinwous operation
- Recovery Effidency. 90.0% minimum
- Qufput Capacity, 1000 pcsfhr minimum

Other QObseNations

- Ease of transporting the machine

- Ease of cleaning the madchine

- Ease of adjusting and repairing of paris

- Ease of loading input and collecting output
- Safety requirements

2. Patent (invention, ufify mode! and indusinsl design)
File Intellectual Property rghts under the Uity Mode! during the last
three manths of the R&D project.

3. Publication
Fublizh the orginal research in a Scopus-indexed journal during the
fast three months of the R&D project
TARGET BENEFICIARIES (Cienis, zize of markel, expecied oufcomeseifactz of the use
of the project output)

The Teldy's Tablea is named after the founder who started the business in 1994
a5 cacao beans trader and eventually engaged in tablea business in 2004, The
proprietor later put up her own equipmentin 2014 located in Eacong, Megros
Oriental and two years thereafter registered here business as Teldy's Tablea
Manufacturing as a manufacturer and distributor of Philippine Tablea within the
whole province of Negros Orental and frequently to some other markets within
the Philippines.

Recently. the enterprise seeks to expand their market and establish a constant
process outside Megros Oriental following the rise of their new building facility,
and advent of digital platforms. With Teldy's Tablea having a team of around
10-20 employees focused on manual molding of tablea, they are aiming to
introduce mechanization and automation technologies in daily operations, and
gscalate their production capacity.

During the market validation visit by MEIC-NORSU last Movember 2024, the
team observed the manual molding process of cocoa liqguor wherein the staff
are repeatedly molding and kneading the cocoa liquor after making several
tablea pieces to prevent the liquor from hardening during the process. As
mentioned previously, this is the main aim of the project proponent in
automating such process through mechanization.
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After the production period, the team conlinued to observe the production area
of Teldy's Tablea wherein best food safety practices including food handling,
good hygiene, current Good Manufacturing Practices (cGMFs) are evident in
both the equipment and personnel and are observed at all times. Given the
gxpansion of the firm, the increase area will give way to the fabricated machine,

complementing the function of the current personnel, and can be reproduced
in the near future.
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Vil. BILL OF MATERIALS

T

METAL SINDUSTRY RESEARCH AND DEVELOPMENT CENTER

METAL3 AHFEI' EHGIEHIEERIHG INNOVATION CENTER®

aTy COST TOTAL P UCE
5
ITEMZ OF EXPENDITURES (Php) {Php)
A. Maintenance and Other Operating Expenses
(MOODE])
Su lies and Materials
1. 1length Pipe Stainless Steel 1mm Thickness, 32mm 1 19,8780ength | 19,878
Dia.
2. 2length Round Bar 55 10mm x 6 meters 2 3.500%ength| 7,000
3. 1length Round Bar 33 16mm x émeters 2 2, 0008ength| 5,000
4. 1length Round Bar Staintess Steel, Smm Dia. 2 300D0/length | 3,000
5. 2t Round Bar Stainlezs Steel, 50mm Dia 2 1,500/ 3,000
6. d4length Angle Bar 58 316" x 1" x 1" SUS304 4 2,800ength | 11,200
g Jlength Square Tube S5 1"x 1" x 2mm SUS304 3 3,4000ength | 10,200
8. IpcMetal Sheei Stainless Steel 1.5mm x 4'x8’ SUS 2 15,000/pc 30,000
304
9. 1 pcMetal Plale Siainless Sieel, Gauge 11, 4'x & 1 13,000/pc 13,000
10. 1 lengih Shaft Sfainless Steel, SUS304, 1" Dia. x &ém 1 g, 500/0ength | &500
11. 2 pcShafi Couple Connector Stainless Steel, 23mm 1o 2 3,960/pc 7820
23mm
12. 2-unit He afing Elemeni Stainless steel 300W 2 2 400/ unit 4 200
13, 1 unit AC Geared Motor 220V, 1.3HP, Single 1 10, 500/unit 10.500
Phase
14. 25 pes Bolt & Mut with Washer Stainless Steel, 25 300/pc 4 500
T I T
15. 7 pcs Pillew Block Stainless Sieel UCP205 2 1,500/pc 3,000
16. f-unit Variable Frequency Drive 220v, 1 phase to 1 1 9 400/ unit 9400
phase, 1. 5HP
17 1 set Controller Temperature Controller with 1 900/=zet 900
Themosiat
18. 1 pcSolid State Relay S5R-400A 1 BO0/pe 600
19, qunit Thermocouple K-type 1.5M 1 450 unit 450
Fags Bofil

L. 21 S CANNET



I.\.__

VETAL S IND RESEARCH #

2 Project Propozal No. __

AND DEVELOPMENT CENTER,
METALE AND EHGIHEEHIHG INNOVATION CENTER®

o

fff#

ary COST TOTAL PRICE
ITEMS OF EXPENDITURES (Php) (Php)
20, 2-meter Guitar String Extra Light .008" Dia 2 T50/meter 1,500
21. 15 pcSpring Flunger Thread Size: MB Ball Size: bmm 15 350/pc 5,250
Height: 16mm Height: 16mm Jpring Force Final
Pressure: 73N
22. G set Linear Rail Guide 10mm shaft Dia. 900 mm i 3, 0005t 18,000
length with SK Support and SCS Bearing
23.  1set Stepper Motor Nema17 Stepper Motor with i 10,000/=et | 10,000
Linear Rail guide and Driver
24.  1-unit Linear &ctuator 12V Supply, 1000M, 150mm 1 4 500/unit 4,500
Stroke
25, 3 pcs Solenoid Linear Magnetic Solenoid, 12VDC B S200pc 5,520
Supply, 35mm Siroke
26. 2 pcs Microcontroller Arduino Uno B3 2 1,400ipe 2,800
27, 1pcRelay Module Arduino Type, 5V, 8-Channel 1 600/pc G0
22, 1unit Display 12C OLed Display, 3501309, 3. 3VDC- 1 1,250/unit 1,250
SVDC
29 5pcs Sensor inductive Proximity Sensor, 12V ] T00/pC 3,500
A0, 1pcPower Socket 250VAC 104 C14 Inlet Socket 1 300/pc 300
Connection FPlug
31, 2 pcs Power Supply Converter 12VDC to SVDC SA 2 500/pc 1,000
Step Down Power Supply Converter
32, 1unit Power Supply 220VAC to 12VDC, Switching 1 1,000/umnit 1,000
Fower Supply
3. 1pcPower Cable Female to Male, 3 Pin, 1.5 meters 1 J00vpc 300
3. 30 meters Wire Cable, MTW/EWM Single Conductor 30 120/meter 3,600
#16
33.  1pcEmergency Stop Fush Button Twist Releasze. 1 600/pc 600
Mushroom Head, Panel Mount, 22mm Cut-out,
Normally Close Contact
38.  1pcPush Button Switch Mormally Open Confact, 1 1,200/pc 1,200
22mm Cut-out with 12VDC Led Indicator Light, Green
Pape ID of 12
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37. 1 pc Push Button Switch Normally Open Contact, i 1,200/pc 1,200
22mm Cut-pud with 12VD0C Led Indicater Light, Red
38.  S-meter Shrinkable Tebe Smm Dia 3 200/meter 1.000
39 30 meiers Metal Conduit Flexible Hoze 17 dia 30 Ta30/meter 23,400
40. 2 pcs Rubber Gasket Silicon U-Shaped Strip, 1-1 5mm 1 1200/pc 2400
Suit, 300cm length
41. 1 seiDrill Bit Stainless Steel, 2.5mm-13mm Dia. 1 8,000/=et 4,000
42, 7 kilo Welding Rod Stainless Steel, 305, 2.5mm Dia. T G00/kilo &, 300
43. T kila TIG Filler Rod ER30EL, 2mm Dia. [} 1,500/kilo 10,500
44, 1 spool MIG Wire Stainless Steel, 8mm Dia. 1 3, 300/5po0l | 3,300
45. 1 pcWelding Flux Paste 200g 1 T0Dipe 700
45 5 pcs Cup Brush Stainless Steel 5 300/pc 1,500
47, 5 pecs Steel Brush Siainless Stesl 3 150/pc 750
48, 10 pecs Flap Discs Stainless Steel, 4" Dia. 10 200ipe 2 000
49 10 pcs Buffing Polishing Wheel 4" Dia 10 2o0fpc 2500
S0. 2barBuff Soap/Gel 63mm £ 170mm x 40mm 3 Talipc 2250
51. 10 sheel Sand Paper Gt 100 10 Tafpc 750
52. 3 sheel Sand Paper Grit 200 5 Talpc 375
53 2 sheet Sand Paper Grit 1000 3 Topc KT
£4. 10 pcs Carbide Tip {sandilip brand) 3/8" Size, Sfraight, 10 300/pc 3,000
Color Blue
e, 3 pos Carbide Tip {sandlip brand} 3/8" Size, Left, Colar 5 300/pc 1,500
Blue
56. 5 pcs Carbide Tip {sandtip brand) 375" Size, Right, ] 300/pc 1,500
Color Blue
57. 1setHandtap Max1.25 1 1000/5et 1,000
Sub-total 206,063
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QY COsT TOTAL PRICE
ITEMS OF EXPENDITURES (Php) (Fhp}
B. Semi-expendable ltem (=g, pH meter, forgue meier,
other tesiing and debuwgging equipment should nat
exceed Php 50 000.00)
1. 1-unit Digital MuHimeter Hand-held, True RMS 1 1,599/ unit 1,599
Reading, 10Ampere AC Max, 10Ampere DC Max,
G00VAC Max
2. T-unit Digital Temperature Meter Handheld 1 1,599 /unit 1,598
Infrared Thermometer, -30°C Min, 1.5 %
Accuracy, *C and °F Measuremenis
3. 1unit Tachometer Hand-held 1 1,599/ unit 1,599
2. 1 unit Hoise Level Meter Range: 30-130 dB(A) 1 1.599/unit 1,594
3. 1unitWeighing Scale Capacity: 50 kg Resolution: i 1,599/unit 1,599
0.1kg
Sub-total 7,595
Total Cost of BOM 194,083
SUEMITTED BY ENDORSED BY
Focal erson/Researcher Universi President
Sigr'lall.:lle Presiden] Sigas

AI
e

Prinfed Mame

FERDINAND ¢. MASBAD, PhD.

CIT Facul

Pﬁ% mn.mu%r Y ASl, Psy.D.

Universit

sident

Date

March 3, 2025

March 32025
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