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1. Introduction 

Molding is a crucial manufacturing process involving 

the shaping of raw materials using rigid frames or models 

known as molds. This process encompasses several 

techniques, each tailored for specific applications and 

materials. Injection molding, for example, forms objects 

by injecting molten plastic into a mold, where it cools and 

solidifies into the desired shape [1]. This technique is 

widely used due to its efficiency in producing high-

precision parts with consistent quality. Injection molding 

involves several key steps: thermoplastic material is 

heated to a temperature range of 175°C to 290°C, which 

affects its viscosity and flow into the mold [2]. The 

material is then injected into the mold cavity under 

pressure, cooled, and ejected [3]. This process allows for 

physical changes in the material, making it suitable for 

recycling [4].  

 Molds themselves can be quite heavy, often ranging 

from 300 to 400 kg depending on their size and the specific 

requirements of the product [5]. This weight can pose 

challenges for maintenance, often requiring significant 

manual effort. The softer the formulation, which means 

high plastic content, requires a low temperature, while the 

harder formulation requires a high temperature. Difficult, 

large particle shapes and a large number of cavities and 

long runners cause high or rising temperature demands [6]. 

To address these challenges, the authors propose a research 

study titled “Optimizing Mold Maintenance with a New 

Mold Flipper Design.” This study aims to develop a tool 

that simplifies and enhances the efficiency of mold 

maintenance 

1.2 Definition of Molding 

Molding is a manufacturing technique that uses 

molding tools to produce three-dimensional products with 

a specific shape. The molding tools used are usually 

shaped like rigid frames or empty frames that can be filled 

with liquid [7]. Molds in PT XYZ weigh around 200-300 

kg depending on the type; therefore it has a special way of 

maintaining or repairing molds. 

 

Figure 1. Mold AMB Charging 
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Molding is a critical production process involving the use of rigid frames or models, known as 
molds, to shape raw materials. Injection molding specifically deals with thermoplastics like 
Polystyrene and Acrylonitrile Butadiene Styrene (ABS). This research focuses on designing and 
constructing a flipper molding tool to enhance mold maintenance efficiency. Employing a 
descriptive research method, data was collected through direct observation, company references, 
and related literature. The analysis revealed that Carbon Steel (S45C) is used in the tool’s 
construction. The design process includes stages such as design making, material selection, 
cutting, milling, grinding, drilling, welding, and assembly. The new Flipper Clamping tool is 
expected to significantly ease mold maintenance by reducing the need for two operators to a 
single operator using a lever mechanism to handle molds weighing over 200 kg 
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Molding techniques are divided into several types 

according to the process, namely: 

a) Injection Molding 

Injection molding is a manufacturing technique where 

metal, plastic, or other materials are melted and then 

injected into a mold. Once the mold is completely filled, 

the molten material is then cooled and solidified to obtain 

the desired final shape [8]. 

b) Compression molding 

Compression molding is a manufacturing technique 

that utilizes a combination of pressure (compression) and 

heat to form products with specific shapes and sizes [9]. 

In the process, the liquid material that has been inserted 

into the mold cavity is then pressed and heated, resulting 

in the desired product shape. 

c) Blow Molding 

Blow molding is a manufacturing technique for making 

hollow products, such as plastic bottles, beverage cups, 

and so on. This technique begins with making a parison 

(liquid blob in the form of a pipe cross section) and 

inserting it into a blow molding machine [10]. After that, 

air is blown in through the holes of the pipe section. Due 

to air pressure, the liquid blob will adjust to the shape of 

the mold and be left until it becomes solid. 

d) Extrusion Molding 

Extrusion molding is a manufacturing technique 

usually used for plastic products. This technique is actually 

similar to injection molding, but the difference is that the 

product manufacturing process uses a cross-section profile 

with a continuous length [11]. Typically, extrusion 

molding is used to manufacture continuous length 

products, such as sheets, pipes, hoses, wire covers, 

filaments and fibers, and building structure components. 

e) Transfer Molding 

 Transfer molding is a manufacturing technique 

that involves inserting materials into a closed mold. This 

technique is like injection molding, but transfer molding 

uses higher pressure to fill the mold cavity evenly. 

2. Methodology of Research 

This research employs descriptive methods to understand 

and develop a flipper mold tool. Data was collected through 

direct observation, reference books, company records, 

websites, and academic journals. Descriptive analysis was 

utilized to interpret the data, and the research was conducted 

over four months, from December 2023 to March 2024, at Jl. 

Surya Utama Kav I3-I4, Kutamekar, Kec. Ciampel, 

Karawang, West Java 41363. 

2.1. Tools and Material 

 The following are the tools and materials used in 

this research. 

a. Laptop  

b. Autodesk Inventor software 

c. Bandsaw machine 

d. Milling Machine 

e. Grinding Machine 

f. Welding Machine 

g. Drilling Machine 

h. Measuring Tools  

i. Stationery 

j. S45C Steel (Medium Carbon Steel) 

 

2.2. Fabrication of Flipper Mold Tool 

Carrying out the fabrication of the flipper mold tool, 

the work process includes several stages of work, 

including: 

a. Printing Work Drawings 

 

Figure 1. Printing work drawing 

 

Working drawings have been made in advance 

before carrying out the work, in order to avoid errors that 

will arise when working on the workpiece. Working on 

work drawings is done during the practical work process. 

The unit of length used is mm. 
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b. Cutting Plates  

 Cutting plates based on existing work 

drawings, using a bandsaw machine. Here are 

the various forms of plate pieces that will be cut. 

c. Drilling bolt holes 

 This flipper mold tool that is made can 

be disassembled. Therefore it will be assembled 

using bolts for assembly later. Namely to make 

it easier and more efficient when stored. 

d. Workpiece welding 

 The material plate of the flipper mold 

tool that has been cut according to the working 

drawing, will be continued with welding to 

unite the parts that are assembled by welding. 

2.3. Assembly of the flipper mold tool 

 This flipper mold tool is deliberately made to be 

disassembled to facilitate mobilization or change places 

if needed. To assemble the flipper mold tool there are 

several steps that must be done including:  

1) Prepare the wheel train as a mold holder. 

2) Install the top support on the wheel holder. 

3) Connect the upper support with the inner flipper 

holder. 

4) Install the outer flipper holder with the support. 

5) Attach the base to the inner flipper holder. 

6) Install the flipper clamp on the base and adjust 

according to the mold size. 

7) And the flipper mold assembly has been 

completed. 

 

Figure 2. Flipper molding tool that has been fabricated 

 

 

 

2.4 Research Flowchart 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Research flowchart 

The flowchart of the planning and manufacturing 

process in Figure 3 begins with a literature study. The 

literature study aims to find and collect references or 

materials related to the process of making flipper clamp 

molds. References collected come from journals, books 

and sources from the internet. The next step is the process 
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of making a flipper mold design.  This process aims to 

design the shape of the flipper mold. 

The next step is the selection of tools and materials. 

This step aims to find materials that match the criteria of 

the tool to be made and choose the most suitable material 

for certain applications in engineering. The selection is 

made based on criteria such as mechanical properties, 

physical attributes, cost, availability, and sustainability. 

After completing the purchase of tools and materials, the 

tool manufacturing will be carried out.  

The manufacture of the tool is carried out in accordance 

with the size specified in the design.  If it is not appropriate, 

the calculation and design will be carried out again and 

make the tool design again.   But if it is in accordance with 

the calculation and design, the next step can be done, 

namely the grinding process, the driling process to the 

assembly process. The final stage is testing a tool whether 

it functions according to plan or not. If according to the 

plan, it will continue at the stage of making the final result 

report. 

3. Result and Discussion 

The novelty of this research is the mechanism in the 

maintenance / repair mold that has existed before is to lift the 

mold using a forklift and then put it on a cart for the mold in 

the production area, then taken to the workshop, in the 

workshop the mold is allowed to stand first because of its high 

temperature, then moved to the table and the pallet is flipped 

manually by two operators. With this Flipper Clamping tool, 

it is hoped that it can make it easier for operators in mold 

maintenance and repair, because the previous mechanism 

requires two operators to flip molds that weigh more than 200 

kg, now they only need to flip by turning the lever of this tool.  

3.1 Material Selection 

The materials selection process refers to the process of 

identifying and selecting the most suitable material for a 

particular application in engineering. Selection is based on 

criteria such as mechanical properties, physical attributes, 

cost, availability, and sustainability. 

 

Figure 5. Material S45C 

 In the process of making Flipper Mold tools at PT 

XYZ using S45C steel type material is a type of “Medium 

Carbon Steel” steel. With this medium carbon content, it 

allows this steel to improve its mechanical properties. 

S45C steel has a tensile strength of 452.75 N/mm2. The 

smallest diameter of the lever from the Inner Flipper 

Holder is 25 mm or has an area of 490.625 mm2. This 

means that the inner flipper holder can withstand a tensile 

load of 22,652.51 Kg. So S45C is very powerful and safe 

to choose. Suitable for application to flipper molds that 

require strength and impact resistance of components, due 

to high carbon content, therefore, having higher tensile 

strength, flexibility, and wear resistance. 

3.2 Cutting Process  

Raw materials that have been measured using 

measuring instruments and marked using markers are then 

cut using a horizontal bandsaw machine one by one. Plate 

cutting based on existing work drawings, using a bandsaw 

machine. Here are the various forms of plate pieces to be 

cut. 

Figure 6. Workpiece cutting 

 

Figure 4. Flipper Mold Design using 3D 

 Autodesk Inventor Software 
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Figure 7. Flipper adjuster clamping 

 

Figure 8. Locking flipper clamp rods 2 pcs 

 

 

Figure 9. Base flipper clamps 2 pcs 

 

 

Figure 10. Inner flipper holder 2 pcs 

 

Figure 11. Outer flipper holder 2 pcs 

 

 

Figure 12. Material ready for shaping 

Working steps for using a bandsaw machine: 

1) Check that the machine is in normal condition with 

no tags indicating abnormality. 

2) Make sure the machine is off and ready to use. 

3) Open the machine collar to clamp the workpiece, 

then tighten the collar so that the workpiece does 

not move. 
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4) Make sure the workpiece is ready to be cut, no 

abnormal objects are around the workpiece. 

5) Then turn the red stop button, wait until the 

indicator light lights up indicating the machine is 

on. 

6) Press the on button to run the machine, wait until 

the machine starts. 

7) Turn the water spray button so that the workpiece 

and saw blade but at a low temperature. 

8) Then turn the hydraulic button to lower the blade 

slowly until the blade hits the workpiece until it is 

cut. 

9) When the cutting process is complete, turn off the 

machine and do the reverse. 

 

3.3 Milling Process 

 The material that has been cut in the bandsaw 

machine is then blocked / adjusted in the milling machine 

according to the size in the technical drawing, because if 

cutting only using a bandsaw machine there will be a 

large enough tolerance between the workpiece and the 

size in the technical drawing [12]. 

 

Figure 13. Milling process 

Working steps for using the milling machine: 

1) Check if the vise is in good condition and try to 

position the vise in the middle of the machine table. 

2) Insert and tighten one of the fastening bolts so that 

the position of the vise does not change. 

3) Place the dial indicator, attach the parallel to the 

mouth of the vise then touch the dial indicator sensor 

with the parallel side. 

4) Move the machine table. When the needle on the dial 

indicator moves, hit the vise little by little. 

5) If the needle on the dial indicator shows the same 

number, tighten the two bolts that fasten the vise. 

6) Place the workpiece on the mouth of the vise and 

tighten the vise little by little while the workpiece is 

hit so that it sits right on the support. 

7) Install the arbor on the machine spindle and install 

the milling knife on the arbor, adjust the arbor pegs, 

insert the locking bolts and tighten until firm. 

8) Touch the workpiece to the tip of the rotating milling 

blade and set the main spindle scale at zero. 

9) Turn on the main button of the milling machine and 

set the engine rotation speed according to the size of 

the knife and the type of material being cut. 

10) Setting the workpiece at the zero-scale position. 

11) Start the machine and move the table to start the 

cutting process. 

12) Measure the results of the incision according to the 

desired size.  

 

Figure 14. Workpiece result from milling process 

3.4 Grinding Process  

Grinding is a manufacturing process that involves the 

use of abrasive wheels or grinding stones to remove 

material from the surface of a workpiece. The main 

purpose of grinding is to achieve precise dimensions, 

surface smoothness, and the desired geometry shape [13]. 

 

Figure 15. Comparison after grinding 

The function of the grinding process on this flipper 

mold workpiece is to smooth the surface of the workpiece 

that has been cut on the bandsaw and milling machines 

mentioned above [14]. 

Working steps for using the grinding machine: 

BEFORE 

AFTER 
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1) Make sure the grinding machine is normal and in the 

off position. 

2) Check the grinding eye or grinding stone whether it 

is worn or not. 

3) Use appropriate PPE such as goggles, apron, and 3M 

mask to prevent iron grams from injuring workers. 

4) Prepare the workpiece, and make sure there are no 

objects blocking the grinding stone from rotating. 

5) Turn or press the button to turn on the grinding 

machine. 

6) Hold the workpiece firmly and bring the workpiece 

close to the grinding stone slowly and carefully. 

7) Measure the cutting result according to the desired 

size. 

3.5 Drilling Process 

Drilling is a machining process for making round 

holes in workpieces. Drilling is usually done using a 

cylindrical tool that has two cutting edges called a drill, in 

this case the workpiece that is already the right size, is 

punched and drilled for bolts, so that it is stronger when 

lifting a mold that weighs more than 300 kg [15]. 

Working steps of using drilling machine: 

1. Make sure the machine is in normal condition and 

there are no suspicious objects around the vise table. 

2. Turn on the on button then the spindle rotates, which 

is driven by the motor.  

3. Since the radial arm can move up and down in the 

column, the radial arm is adjusted according to the 

operation and height of the workpiece. 

4. The spindle is fixed on the chuck, and the drill bit is 

placed in the jaws of the chuck. 

5. Adjust the position of the drilling machine head so 

that the tool is in the right position to make a hole in 

the workpiece. 

6. Once positioned properly, the drill bit is easily moved 

to the workpiece. Because the drive mechanism used 

in the drilling machine is a rack and pinion 

mechanism. 

7. Gears are used to convert rotation into linear motion. 

When the handwheel is rotated, the pinion attached 

to the rack also rotates, which will convert the 

rotation into linear motion so that the drill bit moves 

towards the workpiece. 

8. When finished, turn off the drilling machine. 

3.6 Welding Process 

Welding is a metal joining technique by partially 

melting the parent metal and filler metal with or without 

metal enhancers and producing a continuous metal [16].  

The welding used is Tig Welding or Tungsten Inert Gas is 

welding that uses tungsten electrodes and inert protective 

gases such as argon. The function of the welding process 

in this case is to connect the raw materials that have been 

cut and adjusted in size to become several parts, namely 

the Base, Flipper Clamps, Flipper Holder and carriage 

holder which later these parts will be put together in the 

assembly process. 

TIG welding, or Tungsten Inert Gas, is a welding 

method that uses a tungsten electrode and an inert 

shielding gas such as argon  [17] Here are the general work 

steps for using TIG welding: 

1. Prepare the equipment, make sure you have a suitable 

TIG welding machine that is in good condition. 

2. Prepare an argon shielding gas cylinder and make sure 

the pressure is sufficient.  

3. Prepare tungsten electrodes that match the type of 

metal to be welded. 

4. Prepare the material, make sure the surface of the 

material to be welded is clean of dirt, oxide, and oil and 

then prepare the material by securing and arranging it 

as needed. 

5. Set the TIG welding machine parameters, such as 

current (amperage), voltage, and gas flow rate, do not 

forget to adjust the settings according to the thickness 

of the material to be welded. 

6. Select a tungsten electrode that is suitable for the 

application and type of metal and designate the 

electrode tip according to the needs (blunt, taper, etc.). 

if we use a taper tip so that welding can be neat and 

detailed. and don't forget to make sure the electrode is 

clean and free of contamination. 

7. Wear safety equipment for eye protection, hands, and 

appropriate clothing and ensure the workspace is well 

ventilated. 

8. When starting welding move the electrode in a slow 

and controlled manner according to the desired design 

or pattern.  

9. After finishing welding, turn off the welding machine 

and let the material cool down, then check the welding 

results and make sure the quality meets the standards. 

10. Clean the remnants of the electrode, welding material, 

and surrounding area. 

3.7 Assembly Process 

The assembly process is the culmination of all the 

processes that have been passed from starting the design 

until the workpiece is completed [18] . In this process all 

plates will be assembled in accordance with the sequence 

as designed in the design process, but this Flipper Mold is 

still in the development stage and cannot be used properly 

because it requires modifications to the mold transport cart 

as an arm to connect the flipper mold to the mold, due to 

limited use of tools, machines and time given. 
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4. Conclusions 

Based on the results of the research conducted, it is 

found that the material used in the work is Carbon Steel 

(S45C). The process of making Flipper Clamps Mold has 

several stages, namely the Design Making Process, 

Material Selection Process, Cutting Process, Milling 

Process, Grinding Process, Drilling Process, Welding 

Process, and Assembly Process. This research is still in the 

development stage because it requires careful design for 

modifications to the mold holder carriage, the intended 

modification is intended as a carriage arm to hold the 

flipper holder. This research is in the development stage 

due to the limited use of tools, machines and time in 

conducting this research, where this research is the second 

project carried out and carried out in a period of 

approximately 2 months. 
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