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Abstract-The purpose of planning this Fabric Expansion Joint rolling machine are (1) making detailed working
drawings and parts thereof, (2) planning safe construction and helping the work, (3) This fabric rolling machine is
designed to facilitate the rolling process in order to produce maximum density and does not require a large place for
placement. The design concept of this fabric rolling machine refers to the stages of the Pahl and Beitz design concepts,
namely: (1) planning and task description, (2) product concept design, (3) product design, (4) detailed design. The tools
used in designing this fabric rolling machine are: (1) paper, (2) pencil, (3) computer, (4) autodesk inventor software,
(5) printer. The steps of the fabric rolling machine planning process are: (1) searching for finished products available
in the market, (2) selecting materials and production techniques, (3) exploring space constraints, (4) identifying
product components, (5) developing interface or point of contact between two components, (6) giving shape, (7)
evaluation, (8) improvement of materials and production methods, (9 ) improvement of shape. The result of the design is
the design and working drawing of the fabric roller machine product. Working drawings consist of: working drawings
of the frame and its parts, slides and their parts, working drawings of the pusher handle and its parts, working
drawings of gear sprockets, working drawings of sliding and fixed shafts, working drawings of rollers. This fabric
rolling machine has the following specifications: (1) dimensions of 770 x 1300 x 770 mm. (2) has an electric motor
propulsion of 1/5 HP, (3) uses an electric system as a reversal of the direction of rotation of an electric motor, (4) a
transmission system uses chains and couplings, (5) uses a 1:60 reducer. Fabric rolling process takes +1 hour for 1x
Fabric Expansion Joint rolling process with a length of 50 meters.
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INTRODUCTION

Nowadays, all technological developments are demanded to be fast and precise, especially in the industrial
sector. Therefore, the industrial world is required to have high-quality human resources in balancing technological
advances, especially in the industrial sector. A person must have an expertise in a particular field, in order to be
positioned and useful. In addition, technological advances are also very influential on the process and production results
in industries that use the latest technology.

Now almost all human work can be done very quickly and easily. This is due to the existence of machines that
are deliberately created for the benefit of humans, and almost every sector of human life has been touched by
technology and machines. With the existence of these machines, human work becomes easier and lighter. So that the
use of human labor becomes less and benefits entrepreneurs who have large industries.

After seeing the development of an increasingly sophisticated industry, where in the production process there are
several companies that no longer use human labor in the production process. Many industrial companies in the production
process use machinery and computerized systems due to better production efficiency. In this case, an engineer is
required to have an idea to design a mechanism to meet human needs in life based on technological developments.

Based on the above, the researcher has the idea to make a planning tool called the Fabric Expansion Joint
Rolling Machine for the finished fabric packing process, and is expected to be useful for the company where the
researcher conducts research, as a supplier company for industrial equipment, especially in the field of piping or
insulation. Because this company has a fabric rolling machine that is less than optimal in its use, therefore the
researchers tried to analyze what the shortcomings of the fabric roller or roller machine were in that place.

Expansion Joint is one of several types of connection that is very often used and plays an important role in a
piping system. Expansion Joint is one type of connection that is used to reduce the vibration caused by the pump. In
addition, Expansion Joints are always needed in many companies that have high pressure piping systems. Several
companies in Indonesia also use Expansion Joints for their piping systems, such as at PT. Smelting, PT. Petrochemicals
and others located in the industrial area of the city of Gresik. There are several types of Expansion Joints commonly
used in high pressure piping systems, such as: a) Fabric Expansion Joints; b) Rubber Expansion Joints; ¢) Metal
Expansion Joints; d) and Others.
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This type of fabric expansion joint has a fabric-like material, so it is flexible but not easily torn. The main
function of the Fabric Expansion Joint is the same as others, namely as a high pressure pipe connection. Fabric
Expansion Joints are suitable for hot air ducts and exhaust ducts. Fabric is a flexible construction constructed from
multiple layers of fabric and foil. The materials used for Fabric Expansion Joint made in Europe are: long glass fiber,
polyamide, polyester, neoprene, hypalon, teflon, silicone rubber, stainless steel, aluminum and aluminum foil, kevlar
wire mesh, mineral cloth, PTFE foil and various foils metal. Fabric Expansion Joints are manufactured according to
working conditions. In order to determine the correct construction of a Fabric Expansion Joint, many things have to be
taken into account, such as the medium, internal pressure and external pressure, temperature, nature of movement to be
absorbed and climatic conditions.

As a result of the nearly endless possible combinations, the optimal Fabric Expansion Joint can be provided for
every application. The Fabric Expansion Joint absorbs axial and lateral motion as well as angular motion. Fabric
expansion joints have movement absorption between 10% and 75% of the construction length and very low self-
resistance. The fact that Fabric Expansion Joints have virtually no reaction forces makes them particularly suitable for
duct sections with very large measurements. Due to the low weight of the expansion joint, conduit and pipe construction
can be manufactured under less weight. This means considerable savings in installation costs.

Fabric Expansion Joints also have several types based on their function and use, namely as a connection and
cover for high pressure heat pipes. The Fabric Expansion Joint material used in the company where the author works
has several layers consisting of: 1) Sealtemp (Glass Fiber Cloth 0.5 mm); 2) Ceramic Cloth or Glass Woll (Density 60);
3) Wire Mesh (SUS 304/16%); 4) Silicon Cloth (0.5 mm) / Teflon Film (0 .5mm); 5) Teflon Film (0.5mm).

The material above is the material used in the Fabric Expansion Joint layer which is often used in Indonesia.
Because these materials are relatively cheaper and affordable materials for companies in Indonesia. Even by using
materials imported directly from China, the results do not affect the performance of the Fabric Expansion Joint.

The manufacture of this type of cover fabric has different specifications from the fabric used for the
connection, because if it is used for the connection it has a certain size according to the customer's request and the
material is not too much, only adjusted to the needs. Meanwhile, for the manufacture of this type of cover fabric, you
usually have to use a long material until one roll of material comes in, while each type of material that comes is about
50 meters. But it has a width that is determined by the customer and has agreed between the price and the material that
has been determined from the beginning of the price quote. Meanwhile, this rolling process can be carried out if all
types of materials have been prepared and stacked together according to the existing layer arrangement in the spk and
sewn along 50 meters.

In designing this machine, the researcher only continued the existing and less than perfect machine to be
further refined to be useful in supporting the fabric packing process at the company where the researcher conducted the
research. So that in the future it can be used more optimally and does not need to be difficult in the process of using it.
The purpose of the analysis of the Fabric Expansion Joint rolling machine process with electric motor drive are: 1) Can
determine how the right design for the fabric rolling machine; 2) Can determine what tools are used to make the fabric
rolling machine; 3) Can find out the sequence of work steps used in the process of making a fabric rolling machine; 4)
Knowing how to test the performance of the rolling machine to match what was previously planned; 5) Knowing how
long the manufacturing process takes to manufacture the fabric rolling machine; 6) Knowing the costs incurred in
making a fabric rolling machine.

RESEARCH METHODS

The research was conducted in several stages. The stages are as follows:

a. Field Overview
Observing the existing rolling tools and especially those in our workplace to help plan the machines that we will
make.

b.  Sketch Drawing
Making drawings of the planned Fabric Expansion Joint roller tool, to make it easier to prepare and
manufacture the tool.

c. Formulating the Problem
This method is used by looking for theoretical foundations in some literature that has a relationship between the
conditions faced and the theoretical basis.

d. Exploring and Researching Existing Literature
This is intended to search for literature that will be used as a theoretical basis in solving problems that we will
face later.

e.  Formulating the Theoretical Framework and Assumptions to be Used
This is used to limit the formulation of the problem that will be discussed later, so that in the preparation of this
final project the discussion is not widespread.
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f.  Making a Plan
This method has a subject that will be used in writing the final project later, and can categorize properties or
other things that are in accordance with the problem to be solved to facilitate causal analysis.
g. Creating Opportunities and Policy Implications
From the analysis of the existing problems, we will be able to draw conclusions and policy implications.
In planning the Fabric Expansion Joint rolling tool, the author gives an example of the size of the workpiece
that can be done by this rolling machine as follows:
Thickness of work piece = 50 mm
Length of work piece =50 m
Workpiece width = max 1000 mm
Material type = Flexible and easy to roll
Total weight = 200 Kg
In planning the Fabric Expansion Joint rolling machine, the researcher limits the problem by focusing on the
tensile strength during the fabric rolling process. So, for the motor components, sprocket, gear box, frame, and plate
thickness. researchers only provide data to know.
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RESULTS AND DISCUSSIONS

From the analysis and observations in the field (survey), we get the following data:
Drive motor:

- Motor power = 0.5 Hp

- Motor speed = 1420 Rpm

- Electrical Voltage = 24 Volts

- Gravity = 9.8 m/s2

- Electric Motor Current =5 Ampere

From the data above, it can be calculated how much electrical power (P) is needed for the driving motor. The
calculation results show that the required electrical power is 120 Watts. In this study, the gear box used has a size of 1:
60. So it can be calculated that the rotation of the worm gear box sprocket (n2) is 23.6 Rpm. Based on the calculations
carried out, it is known that the rotation on the Axle Reel sprocket is 23.6 Rpm, so it can be concluded that the rotation
on the Gear Box Sprocket (N2) and the Sprocket on the Axle Roll (N3) is the same, namely 23.6 Rpm. Because they
have the same sprocket size / N2 = N 3.

The calculation of the force on the engine is generated as follows. The force received by the retaining leg of
the Fabric Roller Axle is 50 Kg. Furthermore, the force received by the retaining leg of the Fabric Roller Axle is 25 Kg.
For the tension force from the pull of the axle sprocket (F3) is 79 Kg. Furthermore, the force received by the retaining
leg of Fabric Rolling Axles F3A = 94.5 Kg and F3B = 15.8 Kg. Thus, it can be concluded that FRA = 82.5, FRA = 42.3
and Mb max = 6240 Kgcm.

Calculation of the material strength of the pipe used, is known to have a strength of 127.34 kg/cm3.
Meanwhile, the torque obtained when rolling the Fabric Expansion Joint is mt = 1517.3 kgcm. Measurements show the
bearing strength on the shaft is 1213.84 kg.

Table 1.
Bearings Used
No Bearing D d B rs 1 rNS
6222 50 22 14 1 0.5

Source: Researcher Processing.

The use of bearings is presented in table 1. The measurements show a specific dynamic nominal capacity, Cr =
1320 kgf and a specific static nominal capacity, Cor = 690 kgf.
From the results of the calculations, it can be concluded that several specifications have been calculated for the
Fabric Expansion Joint Rolling Machine that has been planned to be used in the Fabric Expansion Joint rolling:
1. Machine type: Fabric Expansion Joint Rolling Machine
2. Frame Dimensions:
Length (w) : 1300 mm Width (1) : 700 mm
Height (t) : 2 X 60 mm x 1000 mm Leg Width : 50 mm
Material: Elbow Plate (Thk =5 mm).
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3. Drive Type:
Type : Electric Motor Motor Power 0.5 HP
Electric Power 1120 Watt Motor Speed 1420 rpm
4.  Transmission System: 1. Gear Box
2. Clutch
3. Sprocket
4.Chain
5. Gearbox:
Type : Gear Box Worm
Ratio :1:60
Input Round : 1420 Rpm
Output Round : 23.6 Rpm
6. Clutch : Gear Coupling (Gear Gouling)
7. Sprocket:
Diameter : 50mm

Number of Teeth  : 13 teeth
8. As Roll (Shaft):

Length : 160 mm

D :50 mm

d: 44 mm

Material: Iron Pipe (Thk =3 mm)

Round : 23.6 Rpm

Torque Moment: 1517.3 Kgcm

Moment Bending Max : 6240 Kgcm

Material Strength: 127.34 Kg/cm3
9. Shaft Bearing:

Type : Deep Goove Ball Bearing NTN 6222

D : 50 mm,

D :22 mm

B:14

Quantity : 4 Pcs

Capacity: 1320 Kgf

P:1213.84 Kg, C : 654.502 N

Bearing Life : 12,000 Km
10. The lubricant used for Gear Box lubricants is SAE 90

With the data and machine specifications that have been calculated above, it can be concluded that the Fabric
Expansion Joint Rolling Machine that will be made is capable of rolling Fabric with the following specifications:
Fabric Length: 50 Meters
Fabric Thickness : 50 mm
Fabric Width: 2000 mm
Fabric Weight: 100 kg

The design of this Fabric rolling machine is still far from perfect, both in terms of material quality,

appearance and system function performance. Therefore, it is hoped that in the future someone will perfect this
Fabrc Expansion Joint rolling machine. Some suggestions for developing and improving this machine are: 1) To
produce good and perfect rolling, this machine requires additional components, namely a tool capable of
measuring straightness when pulling from the work floor to the rolling axle. 2) Automatic hydraulics required for
unrolling finished Fabric. 3) Machine maintenance must be carried out regularly, such as: The stability of the
rotating motion of the rolling axle which rests on the bearing must be checked and lubricated as often as possible.
In addition, it is necessary to provide lubricants that must be done regularly and not too much.

CONCLUSIONS

The result of the design is the design and working drawing of the fabric roller machine product. Working
drawings consist of: working drawings of the frame and its parts, slides and their parts, working drawings of the pusher
handle and its parts, working drawings of gear sprockets, working drawings of sliding shafts and fixed shafts, working
drawings of rollers. Based on the results of observations and calculations that the researchers did, the researchers
concluded the specifications that could be used for fabric rolling machines. Machine-specific adjustments will optimize
machine work. Thus the work can be done effectively and efficiently.
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The design of this Fabric rolling machine is still far from perfect, both in terms of material quality, appearance
and system function performance. Therefore, it is hoped that in the future someone will perfect this Fabrc Expansion
Joint rolling machine. Some suggestions for developing and improving this machine are: 1) To produce good and
perfect rolling, this machine requires additional components, namely a tool capable of measuring straightness when
pulling from the work floor to the rolling axle. 2) Automatic hydraulics required for unrolling finished Fabric. 3)
Machine maintenance must be carried out regularly, such as: The stability of the rotating motion of the rolling axle
which rests on the bearing must be checked and lubricated as often as possible. In addition, it is necessary to provide
lubricants that must be done regularly and not too much.
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