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ABSTRAK

Fokus PSM ini adalah reka bentuk mekanisme pengangkatan untuk
mengganti tenaga manusia. Sebelum nata de coco tersebut boleh dimakan, ia akan
melalui kaedah fermentasi, kaedah potong, kaedah penapisan dan akhirnya kaedah
pemasakan. Kaedah penapisan adalah kaedah yang neutralkan pH 3.0 ke 6.0-7.0.
Reka bentuk mesin ini akan diintegrasikan dengan tangki penapisan yang sedia ada.
Konsep pengangkatan perlu merujuk kepada beban yang perlu diangkat, iaitu 500kg.
Oleh yang demikian, penggunaan motor adalah perlu. Bagi mendapatkan hasil
rekabentuk yang efektif, penjanaan rekaan konsepsi adalah penting. Pemilihan reka
bentuk terbaik dilakukan berdasarkan ciri-ciri tertentu. Setelah itu, reka bentuk
konfigurasi ditentukan bagi memastikan prestasi mesin dapat berfungsi seperti yang
dijangkakan Pemilihan bahan, fungsi, mesin komponen dan mekanisme
pengangkatan adalah penting untuk hasilkan mesin ini di peringkat paramatrix.
Tambahan pula, semua lukisan kejuruteraan, analisis kekuatan dihasilkan pada
peringkat ini. Reka bentuk penghalusan akan menentukan nama komponen dan

komponen nombor untuk EBOM, dan juga jadual kos.
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ABSTRACT

This project focuses on the lifting mechanism for nata de coco to take place
manpower. Before the nata de coco is ready to eat, it will undergo fermentation
process, scraping process, cutting process, leaching process and finally cooking
process. Leaching process will neutralizing the pH about 3.0 to 6.0-7.0 and then
cleans the nata de coco in water. By design this lifting machine, some Engineering
Design Specification is given and must be integrate with the existing leaching tank.
Lifting concept must base on that amount of load need to lift up, which is around
500kg. Therefore the motor is needed. Next, generate conceptual designs and choose
the best from the design. Follow by determine the configuration design. Selection of
material, feature, standard parts and mechanism to lift the load are importance to
fabricate the machine in parametric stage. In addition, all CAD drawing, stress
analysis and manual calculation will be done in this stage too. Detail design stage

will identify the part name and part number for EBOM, and also for costing schedule.
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CHAPTER1

INTRODUCTION

This chapter discuss about the intro to the importance of this Final Year Project.
There are some discussion included too, such as background, problem statement,

objectives, and scopes of the project.

1.1 Background

Nata de coco is an indigenous dessert in Philippines. It is a popular dessert and a
trendy dessert nowadays. Nata de coco is a chewy, translucent, jelly-like food product
produced by the bacterial fermentation of coconut water. Nata de coco is regarded for its
high dietary fiber, and it is zero fat and cholesterol content. The nutritional values of the

coconut are varied according to the different stages of development.

The manufacture of nata de coco involves several steps. First, the ingredients like
water, dissolving sugar and extracting coconut milk are prepared and mixed. Then filling
the mixture into basin and fermenting nata de coco. After that, clean the nata de coco by
scrapping the fungus until white layer is appeared. Then follow by cutting process and
leaching the nata de coco by keeping immerse in water. Next, the nata de coco is lifted

up from drain. Nata de coco is checked so that it is totally neutral before lift up, and then



cooked. The next step is to mix a sugar with flavor and fill in container before soaking
of nata de coco in water for remove sugar water surplus. After setting aside overnight,

the nata de coco is finally produced and ready for packing.

The process that involved in the production of nata de coco is leaching process.
Leaching process in nata de coco can be defined in general as using water to leach
contaminant from the nata de coco. Through this process, the bacteria will be removed
and sterilized. In addition, nata de coco will be neutralized at pH of 7.0. After soaking
process cleans nata de coco in water, harvesting process is done by using lifting method.
By focusing on the lifting method of nata de coco, some procedures will need to discuss

and work over.

1.2 Problem Statement

In the era of technology, machines play vital part to solve human’s problem.
Nowadays, there are many types of machines or even robots are used in the industry

field. Machines can help to increase the production and also save human resources cost.

In certain industry, the entire lifting or harvesting process of nata de coco is still
done conventionally. Manpower is needed to lift the nata de coco just after the process
of leached and soaked cleans. This conventional method takes in excess of time and low

efficiency.

To overcome these problems, some design requirements and conditions have to
consider. The design requirement is ready with a tank and a bucket with dimension of
0.9m x 0.9m x 0.6m. Lifting concept must base on that amount of load need to lift up,
which is around 500kg. While designing the lifting mechanism, many conditions have to
take note, such as the selection of motor, selection of lifting concept, selection of

materials and etc. After selection of conception design, the actual parts of machine have



to fabricate and testing is done on that lifting machine. Any knowledge that have been
study before which is suitable to design the lifting mechanism are encourage to apply

too.

1.3 Objectives

The objective of this Final Year Project is to design, fabricate and testing the

mechanism that able to lift a leached nata de coco in order to proceed the other process.

14 Scope

Few necessary elements must be considered to guarantee the objectives of the

project achieved. The scopes for this project are as follows:

1. The investigation base on literature study from many sources

11. Design few conceptual designs that fulfill the engineering design
specification.

1. Conduct a simulation on stress analysis.

1v. The lifting machine must be fabricated.
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	CHAPTER I
	INTRODUCTION
	1.1 Background
	CHAPTER II
	LITERATURE REVIEW
	2.1    About Nata De Coco
	Figure 2.1: Nata de coco. [6]
	2.1.1   General Manufacturing Process of Nata De Coco
	Flow chart below show the series steps of nata de coco manufacturing process.
	Figure 2.2: Flow chart of nata de coco manufacturing process.
	2.2   Pulley System
	Figure 2.3: Pulley. [2]
	2.2.1   Types of Pulley System
	Figure 2.4: Fixed or class 1 pulley system.
	Figure 2.5: Moveable or class 2 pulley system.
	Figure 2.6: Compound pulley.
	2.2.2   Uses of Pulley Systems
	2.3   Belt Drive System
	Figure 2.7: Open loop system.
	Figure 2.8: Turned loop system.
	Figure 2.9: Crossed loop system.
	Figure 2.10: Serpentine loop system.
	2.3.1   Types of Belt
	Table 2.1 below show 3 important types of belt used presently.
	2.3.2   Velocity Proportion/ Ratio of Belt Drive
	2.4   Motor
	2.4.1   Types of Motor
	2.4.2   DC Motors
	2.4.3   AC Motors
	Figure 2.13: AC motor. [4]
	Figure 2.13 shows the AC motor that allows long-range distribution of alternating current. This motor played a very important role in the rapid growth of industrialization. An AC motor has two main parts, a fixed external stator and an internal rotor...
	Based on the type of rotor, there are two major types of motors, synchronous motors and induction motors. The synchronous motor rotates at the frequency of the input current or its fractions. The induction motor can turn at lower speeds than the input...
	Major types of AC motors are:
	i. Single phase AC induction motors.
	ii. Three phase AC induction motors.
	iii. Single phase AC synchronous motors.
	iv. Three phase AC synchronous motors.
	v. Stepper motors.
	vi. Definite and special purpose motors.
	vii. Motor starters.
	2.4.4   Universal Motors
	Figure 2.14: Universal motor.
	Figure 2.14 shows a universal motor. These motors can use both DC and AC current and are commonly used in vacuum cleaners, food mixers, blenders, small power tools and hair dryers and other appliances that operate at high speed but are not used contin...
	2.4.5   Gear Motors
	Figure 2.15: Gear motor. [5]
	Figure 2.15 show the gear motor has an integrated gear train and the motor output is used to drive the gears. There are two main types of gear motors AC and DC gear motors. Other types of gear motors are: single, multiphase, servo, universal, inductio...
	On the other hand, DC gear motors come in two types, brushless and servo. It has a rotor, a stator with permanent magnets and a gearbox. The magnetic field is generated by permanent or electromagnets. They are used in applications with variable torque...
	2.4.6   Servo Motors
	Figure2.16: Servo motor [5]
	Figure 2.16 show the servo motor which is special types of geared motors. They are compact, provide more power and have finer controls. They use integral devices like encoders, tachometers for feedback and accurate position control and an integral gea...
	For DC servo motors, the output shaft can be positioned with a coded signal to the motor. By changes in the motor input, the angular output shaft position also changes. Permanent magnets have zero slip loads and provide higher, constant and continuous...
	As a conclusion, Servo is a tiny motor with specific function. This motor can select between vertical or horizontal polarization. Popularly used for motion controls in electronic gadgets and robots and computer hard disc drives, the motor works more l...
	2.5  Switch
	Figure 2.17: Switches [8]
	Figure 2.17 show switches, it is an electrical component that can break an electrical circuit, interrupting the current or diverting it from one conductor to another.  The most familiar form of switch is a manually operated electromechanical device wi...
	2.5.1  Type of Switch
	Table 2.2: Types of standard switch [8]
	2.6  Bearing
	Figure 2.18: Bearing
	Figure 2.18 shows a bearing. Bearing is a device that allow to constrained relative motion between 2 or more parts, and typically rotation or linear movement.  On the other hand, bearings can be classified broadly according to the motions they allow a...
	2.6.1  Bearing Friction
	There are several types of bearing, such as plain bearing, rolling element bearing, jewel bearing, fluid bearing, magnetic bearing and flexure bearing. Plain bearing is the most common used. It use surfaces in rubbing contact and particularly with lu...
	Besides, low friction bearings are often important for efficiency to reduce wear and facilitate extended use at high speeds. By changing the shape or material, introducing a fluid between surfaces, and separating the surfaces with an electromagnetic f...
	2.7  Welding
	A weldment is fabricated by welding together a collection of metal shapes, cut to particular configurations. During welding, the several parts are held securely together, often by clamping or jigging. [13]
	2.7.1  Welding Symbols
	The welding must precisely specified on working drawings, and this is done by using the welding symbol, shown in figure 2.19 below.
	Figure 2.19: Welding symbols
	The welding symbol is as standardized by the American Welding Society (AWS). The arrow of this symbol points to the joint to be welded. [13] The body of the symbol contains as many of the following elements as are deemed necessary:
	i. Reference line
	ii. Arrow
	iii. Basic weld symbol
	iv. Supplementary symbols
	v. Finish symbol
	vi. Tail
	vii. Specification or process
	The arrow side of a joint is the line, side, area, or near member to which the arrow points. The side opposite the arrow side is other side. [13] Table 2.3 show the basic weld symbols.
	Table 2.3: Basic weld symbols
	2.7.2  Types of Weld
	There are few types of welds used most frequently by designers. For general machine elements most welds are fillet weld. Below show the types of welds with their symbols.
	i. Fillet welds
	(a) The number indicates the leg size; the arrow should point only to one weld when both sides are the same.
	(b) The symbol indicates that the welds are intermittent and staggered 60mm along on 200-mm centers.
	Figure 2.20: Fillet welds
	ii. Circle welds
	- The weld symbol indicates that the welding is to go all around.
	Figure 2.21: Circle welds
	iii. Butt or groove welds
	(a) Square butt-welded on both sides.
	(b) Single V with 60º bevel and root opening of 2mm.
	(c) Double V.
	(d) Single bevel.
	Figure 2.22: Butt or groove welds
	iv. Special groove welds
	(a) T joint for thick plates.
	(b) U and J welds for thick plates.
	(c) Corner weld. (May also have a bead weld on inside for greater strength but should not be used for heavy loads)
	(d) Edge weld for sheet metal and light loads.
	Figure 2.23: Special groove welds
	2.8  Computer Aided Engineering (CAE)
	Computer-Aided Engineering (CAE) is the software that analyzes designs which have been created in the computer or that have been created elsewhere and entered into computer. Besides, different kinds of engineering analysis can be performed, such as st...
	CAE can be divided into few areas, such as Finite Element Analysis (FEA), Computational Fluid Dynamic (CFD) and etc. the most common technique used to analysis are FEA and CFD. FEA is use to analyze stress on components and assemblies. While CFD is us...
	2.8.1  Finite Element Analysis (FEA)
	FEA is a numerical technique of solving field problems described by a set of partial differential equation. FEA is widely used for solving structural, vibration, and thermo problems. [11]
	FEA is not the only tool available for numerical analysis. Other numerical methods used in engineering include the Finite Difference Method, Boundary Element Method, or Finite Volumes Method. [11] However, due to its versatility and high numerical ef...
	By using FEA, we can analyze any shape, use various ways to idealize geometry and produce results with the desired accuracy. FEA theory, numerical problem formulation, and solution methods become completely transparent to user when implemented into m...
	FEA systems usually require abstracted model while CAD systems frequently provide detailed solid model. [16] Figure 2.24 show the geometric models in CAD and FEA system.
	Figure 2.24: Geometric models in CAD and FEA system [16]
	2.9 Wheel
	Figure 2.25: Wheels [19]
	Figure 2.25 above shows types of wheels. A wheel is a circular device that is capable of rotating on its axis, facilitating movement or transportation while supporting a load (0Tmass0T), or performing labour in machines. A wheel, together with an 0Tax...
	Of particular interest is the determination of maximum deflection of beam under a given load, since the design specifications of a beam will generally include a maximum allowable value for its deflection. Also of interest is that knowledge of the defl...
	To determine the slope and deflection of the beam at any given point, we first derive the following second order linear differential equation, which governs the elastic curve characterizing the shape of the deformed beam.
	,,𝑑-2.𝑦-𝑑,𝑥-2..= ,𝑀(𝑥)-𝐸𝐼.           (6)
	If the bending moment can be represented for all values of x by a single function M(x), as in the case of the beams and loading. The slope θ = dy/dx and the deflection y at any point of the beam may be obtained through 2 successive integrations.
	CHAPTER III
	METHODOLOGY
	In order to systematically accomplish the research objectives, this chapter will explain about the project path from the beginning until it is completed. Besides, this chapter will state the project’s methodology that is used in project. Before the p...
	3.1  Methodology of the Project
	There are some systematically methods have to go through to complete is project. Initially, literature review study is done to gain details that related to lifting machine. By referring to the existing lifting machine in market, evaluation is done on...
	Next step is brain storming to generate concept. Elements, sub-concept, components or parts involved are builds in morphology chart follow by conceptual design. Current Computer Aided Design (CAD) tools are not able to support the conceptual design ph...
	Then the following step will be the configuration design. The block diagram will be created in this stage, follow by parametric design. Parametric design stage is to analyze parts, select materials, select feature, select standard part and etc.
	Detail design is the stage which all manufacturing drawings have been generated with coordinate system. All the product structure and finalize assembly detail will be stated clearly in this stage.  By using the Finite Element Analysis (FEA) method, w...
	Figure 3.1: Methodology chart.
	CHAPTER IV
	CONCEPTUAL DESIGN
	Within design science, a large number of overlapping design methodologies have been developed using different definitions of key concepts such as function.  Current CAD tools are not able to support the conceptual design phase and none of them provide...
	4.1  Engineering Design Specification
	The design must fully documented as unambiguously as possible all the requirements that nata de coco lifting machine must fulfill together with any constraints that may affect it. There are some physical and operational characteristics that need to c...
	a) Design concept
	i. The lifting machine must be semi auto functioned.
	ii. The lifting machine must be able to lift up around 1.5m to 2m.
	b) Performance
	i. The lifting machine must able to lift up 0.5 tan or more.
	ii. The lifting speed must reduce to 3 to 4 meter per second.
	iii. The safety of factor for the structure of lifting machine must be equal or more than 2.
	iv. 1 phase motor selection.
	v. Protection of rustiness.
	c) Safety issue
	i. Any shape edge is removed to avoid injuries.
	ii. The design had lower centre of gravity to increase the stability.
	iii. The lifting machine must design to avoid slipping when the load is lifting up.
	d) Ergonomics
	i. The switch of controller should not complicate.
	ii. Ease to use of the machine.
	e) Durability
	i. Life span of the lifting machine should be able to last as long as possible (Depend on maintenances consideration and materials selection.)
	f) Weight and Overall dimension
	i. The machine should not higher than 3.5 meter.
	ii. Able to lift up 0.5 tan or more without slip.
	g) Manufacturing processes
	i. Drilling, cutting, mechanical fastening, milling and welding are the major process in constructing the lifting machine.
	h) Mechanism design
	i. Each of mechanism applied to the design must function able and logic.
	Besides, the lifting machine is also ready with a tank and a bucket, which is needed to lift up. The concept design must base on the dimension of the tank and bucket.
	(Dimension of bucket: 0.9m x 0.9m x 0.6m)
	Figure 4.1: Tank and bucket of nata de coco.
	Table 4.1: Morphology chart
	4.3  Conceptual Designs Generated
	Table 4.2: Element description for concept 1
	Concept 1 uses gear box mechanism to reduce rotational speed of chain hoist. The body frame of the lifting machine is static, which cannot move from one place to another place. On the other hand, the body frame is build up by using L-Shape and flat sh...
	The nata de coco lifting machine is designed with a powerful chain hoist (1 phase) to lift up nata de coco directly. The controller is simple and it is easy to use. The controller only provided ‘Up’ and ‘Down’ buttons to control the mechanism. It is b...
	Table 4.3: Element description for concept 2
	Concept 2 is designed by using electric winch (1 phase) which ready with reducer and stopper to lift up nata de coco directly. (Direct lifting mechanism) The body frame of the lifting machine is static, which cannot move from one place to another plac...
	The nata de coco lifting machine is ready with sensor at the path guideline which only allows the bucket to lift up at certain limit height. Besides, it is also consider about the user safety by adding on the sensor. The steel rope is directly connect...
	Table 4.4: Element description for concept 3
	Concept 3 is designed by using pulley with reducer mechanism. While the motor used is industrial motor (electric motor), which rotate in high rotational speed. Therefore, the pulley with reducer mechanism is use to reduce the rotational speed. In addi...
	The body frame of the lifting machine is static, which cannot move from one place to another place. On the other hand, the body frame is build up by using L-Shape and flat shape material structure which already  remove all sharp edge to avoid any inju...
	On the other hand, the machine is ready with sensor at the path guideline which only allows the bucket to lift up at certain limit height. It is also consider about the user safety by adding on the sensor. The steel rope is directly connected with a h...
	Table 4.5: Element description for concept 4
	Concept 4 is design by using moveable pulley system to lift up the load. The motor used is electric motor (industrial motor), which rotate in high rotational speed. Therefore, one of the pulleys must design to reduce the rotational speed. (Act as a re...
	The body frame of the lifting machine is static, which cannot move from one place to another place. On the other hand, the body frame is build up by using L-Shape and flat shape material structure which already  remove all sharp edge to avoid any inju...
	Table 4.6: Element description for concept 5
	Concept 5 is designed by using direct lift up mechanism. The electric winch which ready with stopper and reducer is used to lift up nata de coco.
	The body frame of the nata de coco lifting machine is static, because it is design without roller at the bottom of the body structure; but it can move from one place to another place by using forklift to move it. The body frame is build up by using fl...
	Besides, the machine is ready with sensor at the path guideline which only allows the bucket to lift up at certain limit height. It is also consider about the user safety by adding on the sensor. The steel rope is directly connected with a hook follow...
	Table 4.7: Element description for concept 6
	Concept 6 is designed by using direct lift up mechanism. The electric winch which ready with stopper and reducer is used to lift up nata de coco.
	The body structure is moveable because it is design with 4 rollers at bottom of the body structure. Beside, the body frame is build up by using L-Shape and flat shape material structure which already  remove all sharp edge to avoid any injured. (L-Sha...
	Besides, the lifting machine is ready with sensor at the path guideline which only allows the bucket to lift up at certain limit height. It is also consider about the user safety by adding on the sensor. The steel rope is directly connected with a hoo...
	Table 4.8: Element description for concept 7
	Concept 7 is design by using fixed pulley concept. The lifting machine does not lift up the nata de coco directly, to avoid the lubricant of motor drop into the bucket. The electric winch which ready with stopper and reducer is used to lift up nata de...
	The body structure is ready with adjustable height and moveable body function because it is design with 4 rollers at bottom of the body structure. Besides, the body frame is build up by using hollow square and flat shape material structure which alrea...
	In addition, the machine is ready with sensor at the path guideline which only allows the bucket to lift up at certain limit height. It is also consider about the user safety by adding on the sensor. The steel rope is directly connected with a hook fo...
	Table 4.9: Element description for concept 8
	Concept 8 is design by using fixed pulley concept. The lifting machine does not lift up the nata de coco directly, to avoid the lubricant of motor drop into the bucket. The electric winch which ready with stopper and reducer is used to lift up nata de...
	The body structure is ready with adjustable height, length; and moveable body function because it is design with 4 rollers at bottom of the body structure. Besides, the body frame is build up by using hollow square and flat shape material structure wh...
	Besides, the machine is ready with sensor at the path guideline which only allows the bucket to lift up at certain limit height. It is also consider about the user safety by adding on the sensor. The steel rope is directly connected with a hook follow...
	Table 4.10: Element description for concept 9
	Concept 9 is design by using fixed pulley concept. The lifting machine does not lift up the nata de coco directly, to avoid the lubricant of motor drop into the bucket. The electric winch which ready with stopper and reducer is used to lift up nata de...
	The body structure is ready with adjustable height, length; and moveable body function because it is design with 4 rollers at bottom of the body structure. The height of structure can be adjusted by hydraulic support.
	Besides, the body frame is build up by using hollow square and flat shape material structure which already  remove all sharp edge to avoid any injured.  (Hollow square material structure is use to build up the main structure) The body frame is actuall...
	Table 4.11: Element description for concept 10
	Concept 10 is design by using fixed pulley concept. The lifting machine does not lift up the nata de coco directly, to avoid the lubricant of motor drop into the bucket. The electric winch which ready with stopper and reducer is used to lift up nata d...
	The body structure is ready with adjustable height, length; and moveable body function because it is design with 4 rollers at bottom of the body structure. Besides, the height of structure can be adjusted by hydraulic support. The body frame is build ...
	The nata de coco lifting machine is ready with sensor at the path guideline which only allows the bucket to lift up at certain limit height. It is also consider about the user safety by adding on the sensor. The steel rope is directly connected with a...
	Table 4.12: Element description for concept 11
	Concept 11 is designed by using direct lift concept. The chain hoist (1 phase) is used to lift up nata de coco’s tank.
	The body structure is a moveable body, which is designed with 4 rollers at bottom of the body structure. The body frame is build up by using I-Shape and flat shape material structure which already  remove all sharp edge to avoid any injured. (I-Shape ...
	Besides, the load is hold by 4 hooks connected with steel rope.
	Table 4.13: Element description for concept 12
	Concept 12 is designed by using direct lift concept. The electric winch which ready with stopper and reducer is used to lift up nata de coco.
	The body structure is a moveable body, which is designed with 4 rollers at bottom of the body structure. The body frame is build up by using I-Shape, hollow cylindrical and flat shape material structure which already  remove all sharp edge to avoid an...
	Besides, the steel rope is directly connected with a hook follow by the load.
	4.4  Concept Selection Process
	4.4.1 Concept Scoring
	Concept scoring is based on a method developed by the late Stuart Pugh in the 1980s and is often called Pugh Concept Selection. It is used when increased resolution will better differentiate among competing concepts.  In this stage, the team weighs th...


