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Abstract: Crane hoist is a material moving tool and work tool for the production process. The
hoist often stops suddenly due to overheating. This condition impacts the production process and
safety. This study aims to design a safety device w anticipate the overheating in the hoist. The
research began with brainstorming, prioritizing AHP and designing products using QFD, and
designing systems using UML. The product is designed to use a microcontroller, Arduino, fan,
and GSM to control the motor temperature and transmit temperature information to the user. The
maotor cooler will operate if there is a notification of a motor temperature rise. The novelty of this
research lies in the decision-making system, product design, and information system design.
Thus, this research can produce a safety device that suits company needs, is easy to operate, and
prevent overheating effectively.
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Things (IoT).

1 Introduction

Working quickly and safely has become a necessity for
all companies. The application of high standards also
continues to be applied to support company productivity. A
lot of companies provide various types of material handling
products, including overhead cranes and hoists, JIB cranes,
Gantry cranes, and Hand trolley obstacles in the production
process its workshop. The company often experiences a
disruption such as process delays caused by the technical
problem of the overhead crane and hoist operations they
use. The author has made observations in the workshop to
assemble this overhead crane girder and then got the delay
frequency data on the process as seen in Figure 1 below.
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Figurel Delay Frequencies (source: ARISTEC,2020)

The industrial development into the digitalization era
changes all instructions in analog and physical data and




received digital data. Data can be directly processed using
computerized or digital data and provide an output that can
be used as a basis for consideration in decision making. One
of the outputs can be used to maintain the machines’
consistency in the production process so that the machine
continues to run. This study designs a safety device for
cranes and hoists, one of the material handling tools used in
industrial activity processes.

Recent developments regarding industrial digitization
have also progressed towards the Internet of Things (1oT)
(Fakhfakh, Kacem and Kacem, 2020). IoT allows all work
devices are controlled using internet-based devices that will
provide information accurately and quickly (Mahdi,
Aljuboori and Hussein Ali, 2021). Research on the use of
IoT also continues to grow, such as Stoyanova et al. (2020)
who used the power of IoT for forensic purposes, where the
development of this need is increasingly large and
integrated and requires fast decision making. Another
research was conducted by Khan er al. (2020), discussing
IoT for an industry where 10T will increase efficiency in the
production process and increase productivity. Utilization of
IoT to predict preventive maintenance, quality control, and
control of enterprise assets. For this reason, this study
discusses the use of IoT in industry, where loT technology
1s used to control the temperature on the motor hoist so that
there is no delay due to overheating and will ultimately
increase company productivity. The novelty of this research
lies in the design model of the tool to control overheating
using QFD and UML to get a product that suits the
company's needs and is easy to apply. Then from the
technology side of the hoist, it has not been obtained in
previous studies controlling Hoist temperature using IoT.

2 Study Literature

2.1 Cranes and Hoist

In material handling or lifting and transportation
tools, cranes and hoists are used to lift and move goods or
machines that weigh with tonnage units, whether tens or
even hundreds of tons. Those items or equipment can be lift
only within the specified distance and coverage (Verma,
2019). The transfer of industrial goods and equipment that
crane and hoist can do can be horizontal or vertical. Cranes
and hoists are indispensable in the industrial world because
they have essential functions: lifting and transport facilities
in logistics, material handling for production processes,
maintenance and installation of spare parts, installation of
new industrial facilities, repairs, etc. Crane and hoist must
always be maintained, checked, and evaluated for their
performance because they are high risk tools. Thus, its
function is crucial until the goods are lifted or transported
by using it. Crane inspection must be carried out by experts
who are professional in their fields because their duties are
essential in providing a feasibility assessment assigned to
them.

Steel girder or rod is a steel construction that has the
most significant dimensions. This steel rod helps support all
overhead cranes and hoists, electrical equipment, the
movement of both tolley and hoist, and the movement of
the girder itself. Besides, the overhead crane controller is
also embedded in the girder (Shi et al., 2019). Girder must
withstand loads both from outside such as wind pressure, a
moment of inertia, and loads from the overhead crane
equipment itself. This force or load is transmitted to the
foundation or other support installed in the building, where
the overhead crane is mounted on the wheels at the end of
carriage and runway rails. This steel rod must guarantee to
maintain the strength and stability of the building.
Therefore, the stresses on the separate elements must not
exceed the safe threshold. Thus, the girder structure of the
overhead crane should be sufficient (Maleki et al., 2013).
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Overhead crane hoist to lift the cut plate to the
assembly line.

If the company wants to plan a girder crane, some
conditions need to be considered. namely the material or
plate to be used must have the correct specifications and
thickness and the capacity of the overhead crane to be made
(Pietrosanti, Holderbaum and Becerra, 2016). The
calculation of the girder must be with a high degree of
accuracy because several factors must be calculated, such as
the strength of the material, moment, deflection,
dimensions, etc. The girder to be made can guarantee or
withstand loads and maintain the building’s stability where
the overhead crane is installed. The girder design must be
calculated carefully, such as the shape of the goods to be
lifted, the location of the overhead crane installation, the
distance for moving goods, and the height of the goods to be
moved to another place. Girder must also be able to provide
work safety whether the overhead crane is used or not.

Figure 2

22 Process Design

To get a product that suits customer demand and field
conditions, the design process is carried out using QFD for
product design and UML for system design. The data is
taken based on the conditions in the field, and an iteration is
also carried out on the users and experts. Analytical
Hierarchy Process (AHP) is a method for making decisions
using pairwise comparisons between choice attributes and
pairwise comparisons between options (Chen, 2015)
(Munier, Hontoria and Jiménez-Sdez, 2019). In general,
there are two considerations for decision making with AHP,
namely criteria and choices. The function of AHP is to
determine the degree of importance of each attribute that
has been compared in pairs by an expert (Deepu and Ravi
2020 Nie ef al. 2020).




Quality Function Deployment (QFD) is a method for
designing a product or enhancing or modifying a product by
adding value to the customer’s wishes (Nie ef al., 2020).
The customer’s desires are poured into product design with
technical specifications to meet the desires that customers
are cxpecting (Ahmadzadeh er al, 2020). QFD has a
fundamental objective, i.e., finding out what customers want
directly based on customer comments (Voice of Customer)
to avoid mistakes in the marketing process and product
design. This makes the product is being unable to compete
in the market by customer expectations (Rianmora and
Werawatganon, 2021). The product that is designed or
proposed can then be used as a first step to improve various
things, such as from the point of view of product quality,
enhancing product features, and changing existing product
designs to meet customer desires. In addition, QFD can
reduce the time for the product development process, which
is very complex. Some several phases or steps must be
taken to make QFD, including interviews. In this study, the
authors replaced it by directly brainstorming with the head
of engineering of ARISTEC. This was to get a Voice of
Customer who would translate what was needed by
ARISTEC and know the level of customer interest in
determining what was the priority in customer desires.
Normality test of the data obtained through the results of a
customer survey is to find out whether the data is normally
distributed, then a validity test and building a House of
Quality (HoQ) were conducted (Deepu and Ravi, 2020).

Unified Modeling Language (UML) is a standard
language that is useful for writing or describing a blueprint
or a detailed framework: it is also called an architecture for
system development (Prakash and Prakash, 2018). The
objectives of using UML is to provide a visual-based
modeling communication tool, bring together the practices
contained in modeling, and provide ready-to-use and
expressive visual modeling to develop a system and
product. However, it can also facilitate the exchange of
models easily. It is used as a detailed framework or
blueprint because UML can be said to be very detailed and
complete for design. Modeling the system is not only for
software-based but also object-oriented modeling, as well as
creating a language that humans and machines can use.
UML uses visual language to describe the designed system
model. Visual type modeling has the advantage in which the
readers understand the modeling faster than writing or
programming languages (Thampi and El-Alfy, 2019). UML
are divided into three major groups of diagrams, namely
structure  diagrams (system static structure), behavior
diagrams (behavior or a series of changes to the system),
and interaction diagrams (interactions between systems).
This study uses all existing diagrams in UML only to show
how the work or workflow of the security tools designed.

Table 1  Previous Study for Hoist Crane

Therefore, this study merely uses case diagrams, activity
diagrams, and sequence diagrams (Shtub and Karni, 2012).
After carrying out the information system design, the next
step is to implement it into the Arduino microcontroller
device.

Arduino is an open source-based electronic platform
based on the ease of using hardware and software (Barrett,
2013; (Barrett, 2010). From the hardware side, the Arduino
board makes it ecasy for anyone to make prototypes of
various electronics projects that ideally do not need
soldering (Schubert, D'Ausilio and Canto, 2013). This
board contains a microcontroller and various supporting
devices such as memory and pins to handle the input and
output (ifo) processes. Arduino UNO is a microcontroller
board based on ATmega328. The Arduino UNO has 14
digital input/output pins (6 of which can be used as PWM
outputs), a USB connection, six analog inputs, a 16 MHz
Crystal oscillator, an ICSP header, a power jack, and a reset
button. The Arduino UNO contains a tool that can support a
microcontroller to easily connect it to a computer with a
USB cable, connect an AC adapter to DC, or use a battery to
start it up (Louis, 2016). The GSM module is part of the
control center, which functions as a transceiver. The A6
GSM module is a miniature GSM modem that can integrate
into many loT projects (Eswar Kumar ef al., 2017; Ganesh,
2017; Gophal et al., 2017; Mir et al., 2019). This module
can, among others, send text messages (SMS), make or
receive phone calls, and connect to the internet via GPRS,
TCP/IP (Giorgio and Melibeo, 2020). Additionally, this
module supports quad-band GSM/GPRS networks (Ganesh,
2017) (Singh, Saini and Sood, 2020; Mahdi, Aljuboori and
Hussein Ali, 2021). This module communicates with the
microcontroller via UART and supports baud rates from
1200bps to 115200bps with Auto-Baud detection (Ma et al.,
2018). All the required data pins of the GSM A6 chip are
split into a 0.1 pitch header. This module requires an
external antenna for any voice or data communication and
some SIM commands. It is usually equipped with a small
duck antenna with a gain of 2 dBi and an impedance of
50€), which provides excellent coverage even if it is indoor.

This data can be used for further research using
machine learning, such as the results of research conducted
by (Goodarzian, Kumar and Abraham, 2021), who
developed Big Data for supply chain networks which also
has a very significant impact on accelerating decision
making in the production, distribution and transportation
processes, ordering, and inventory control (Fakhfakh,
Kacem and Kacem, 2020).

Table 1 shows the development and research carried out
to improve the hoist system to know the novelty of this
research and the location of this research towards existing
research.

Author

Research

(Shepherd, Kahler and
Cross, 2000)
(Zaremba and Smolenski,

2000) Methods

Analysis taxonomic for Crane fatalities

rlput Shaping of the Hoist Drive of an Off-Shore Crane Using Nonlinear Optimisation

(Parker et al., 2003)

Make an experimental verification for command shaping boom in the crane control system.




(Pan, Liang and Liu, 2011)
(Maleki er al., 2013)

Design of primary hoist mechanism for quay container crane
Design a dynamic response for dual-hoist bridge crane

(Pietrosanti, Holderbaum
and Becerra, 2016)

Design Power Flow Hoist Motor for Rubber-Tired Gantry Crane

(Gasiyarova ef al., 2017)

Modeling the Electric Drive of the Main Hoist of the Overhead Casting Crane with Two
Driving Motors to avoid Usefulness of Using Elasticity of the Hoisting Tackle.

(Osmanaj et al., 2018)

System sensitivity in speed control methods while induction motor Hoist for crane
applications.

(Verma, 2019)

RF Controller System for monitoring the PC Based Overhead Crane.

(Shi et al., 2019)

Make a structural health monitoring system in the large-scale crane with IoT.

(Hara, 2018)

Integrating information data usage for quality function deployment (QFD) for improving

PSS

Research to improve hoist and crane functions continues to
be carried out by various researchers as shown in Table 1
above. It continues to develop in line with technological
developments and is starting to take advantage of IoT
technology. This study uses the Internet of Things as the
basis for information systems. The novelty of this research
is that the product is designed based on the initial needs in
the field using AHP and QFD. After obtaining a product that
is by the field requirements, the information system is
designed using UML. The product design and design system

are then implemented and tested with field
conditions to determine whether the designed product meets
the hoist crane control needs in the field and provides
solutions to smooth the production process.

results

3  Methodology

The research method is a structured and systematic
series used by researchers to solve problem phenomena that
occur. Figure 2 shows a process flow or an overview of the
framework used in this study.
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Figure 3 Rescarch Methodology

Based on Figure 3 above, this research starts from
field observations and literature studies. The two items were
obtained for brainstorming with ARISTEC’s head of
engineering. After that, product planning is conducted using
the QFD method after collecting the attributes resulted in
interview and to be used in QFD. After getting the data from
the interview, an analysis is conducted using AHP with the
help of an expert to get the right attributes. After the product
planning is carried out, product design is done using the
UML method to describe the process flow of the hoist safety
device, by convincing PT. ARISTEC that the tool will not
interfere with the existing system workflow. After getting
the data, brainstorming or discussion with the director of the
Dept. ARISTEC’s technique is done to analyze the causes
of the problem and determine what is needed by ARISTEC
to avoid the same problem in the future. The results of this

discussion include the expectations of ARISTEC and also
the root or the cause of the problems that occurred in the
ARISTEC workshop or the cause of the cessation of the
operation of the Overhead Crane and Hoist at the ARISTEC
workshop, i.e., the hoist is extremely hot. Delay in the
process occurs when an overheat occurs, while the standard
feature of making a hoist in the form of a thermal protector
will automatically cut off electricity so that the hoist motor
turns off. This tool will turn on the hoist automatically when
the hoist
manufacturer. Based on the frequency of process delays,

motor temperature drops as set by the
brainstorming results show there is an absence of tools to
anticipate these problems. This research aims to provide a
proposal for a hoist safety device that aims to detect,
anticipate, and avoid the occurrence of overheating in the
hoist to support the production process as soon as possible.




4 Result and Discussion

4.1 Decision priority with AHP

Once the interview was conducted, expert assistance was
done to determine the appropriate attributes using the AHP

method. Figure 4 shows the AHP structure, while Figure 5
shows the result of the analysis using AHP.

Goal
Hoist protector
Critteria / \
Technical Aspects MNon Technical Aspects
Alternative Quiput Easy to Light Easy Easy Quickly :
L : ) EmoraTiots N Do not disturb
flexibility carry weight maintenance installation realized

Figure 4  AHP structure for priority decission

Analysis using AHP begins by finding the Consistency
index value; the chart in Figure 4 above shows that the

Table 2 Consistency Index

experts’ opinions for this study are consistent because the
CI value is <0.1. as shown in Table 2.

Cluster CI N R1 CR=CI/RI
Design Hoist 000000 2 0,00 0
Technical Aspect 005168 7 132 003915
devices in this study. Here are five attributes: top-ranking
Table 3 shows that there are five attributes with the highest Lightweight, easy maintenance, easy to carry, easy

ranking. According to the expert, these attributes would be
used as technical aspects related to the design of hoist safety

Table 3  Results of analysis using AHP

installation, and output flexibility.

Graphic Alternatives Total Normal Ideal Ranking
Unobtrusive safety device 00222 0.0444 0.1372 7

l Lightweight 00791 0.1582 0.4884 3
Quickly realized 00282 0.0564 0.1742 6

. Output flexibility 0.1620 03240  1.0000 1

I Easy to carry 00402 0.0804 0.2480 5

. Easy installation 0.1202 0.2404 0.7419 2

I Easy maintenance 00481 0.0962 0.2969 4

The criteria selected above serve as the basis for the
proposed hoist safety device in maximizing the hoist’s
performance for the overhead crane girder production
process.

4.2 Design Model with QFD

Table4 List of attributes and their weighted values

After the analysis of AHP, 5 of the seven attributes were
selected to be used as attributes in QFD. Each of these
attributes has a weighted value, and this value weight
determines the Importance Rating Value, which is helpful in
knowing which attributes are most important to customers.
The following is a list of attributes, weight values, and
importance rating.

Number of Votes

Alribute STD ™ D LD SD
Lightweight 3 2 1 4
Easy maintenance 3 4 3
Easy to carry 1 1 4 2 2
Easy installation 3 3 4




Quickly realized

The determination of the level of importance is obtained
from the wishes of the company management by the needs
of the consumers obtained from brainstorming with the
company management. The determination of the level of
importance was carried out to determine the importance of
each of the respondent’s criteria. The following is the
formula for calculating the importance rating:

_ the number of respondents voted X Intereset Weight
- Number of Questionnaire

IR (1

The following is an example of the calculation for the first
attribute, namely light weight and portability:
1. STD :1x0=0

2. TD :2x3=6
3. D :3x2=6
4, LD :4x1=4
5. SD :5x4=20
0+6+6+4+20
IR of Quicly Realized = ( 75 ) =36
The level of importance rating for each attribute was

calculated, and the results are summarized in the following
graph:

Table 5 List of technical requirements by customer needs

4,30 Series1; 4,10

4,00

350 |
3,00
2,50
200 |
1,50
1,00 |
0,50
0,00

Quickly
realized

Figure 5 The graph of the Importance Rating for criteria
design product.
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Easy to carry Light weight Easy Easy

maintenance  installation

Figure 5 above shows that the easy installation attribute has
the highest importance rating. This attribute is an attribute
that customers expect to fulfill or realize first—after
determining the importance rating, determining the
technical needs, and determining the relationship. Below are
the tables and matrices that describe its relationship.

Customer Needs

Technical Requirements

Lightweight

Easy maintenance
Easy to carry
Easy installation
Quickly realized

Weight of constituent components
Product installation location
Design tools

Case design

Components are easy to get

Table 6 Relationship between consumer needs and technical needs

e peeds = ']I‘cchnical R;quircmcn;s . 5
Lightweight 36 A . O o
Easy maintenance 4 A . O

Easy to carry 3.3 A O A .
Easy installation 41 A\ O

Output flexibility 3 | @ O A

Table 6 shows the relationship between consumer needs and
technical needs. There are three levels of relationship,
namely strong, medium, and weak. The stronger the
technical relationship, the more influential the technical
relationship in meeting customer needs. A triangle symbol
means a strong relationship, a circle symbol means a
moderate relationship, and a colored circle symbol means a
weak relationship. There are six strong relationships, six
medium relationships, and two weak relationships. After
getting the value of the relationship, the absolute importance
value can be determined. Here is a graph for absolute
importance values.

This value of importance is related to predetermined
technical needs, determining which activities or technical
specifications must be carried out or fulfilled first. In the
process of making the tools, it needs structured planning.
The following is the formula used to determine the value of
absolute importance:

Kt = Y(Bti x Hi) 2)

Where:

Kt : Absolute importance value.

Bti : The weight of the relative importance of consumer
desires that has a relationship with the attribute.




Hi : The value of the relationship between consumer
desires and attributes.

The following is an example of calculating the attribute

“Weight of constituent components™ with absolute
importance level.
Kt = ¥ (Bti x Hi) (3)

Kt=Y36x9+ (4x0) + (33x9) + (41x0)+
(4,3x 1) = 66,4

The calculation of the absolute importance value was
carried out for all the attributes of technical requirements.
The calculation results for all the attributes of technical
requirements can be seen in the following table.

Table 7 Absolute importance value
No | Technical Requirements ?bsol_u‘te Y
mportance Value

1 Component Weight 66,4

2 Product Installation Location 72,9

3 Design Tools 17,5

4 Casing Design 71,1

5 Using wireless 52.8

Figure 6 shows that three technical requirements must be
prioritized and paid attention to when developing the tool.
The final step is to create a House of Quality matrix with the
above processing as the basis. The following is the House of
Quality matrix in planning hoist safety devices.




Technical requirements

Weight of constituent

components

Product installation

Design tools

Case design

Using wireless

Figure 6 House of Quality hoist safety device
4.3 Design Information System using UML

After getting design proposals and product specifications
with QFD, product design was done using UML to describe
the process flow of the hoist safety device, and to convince
ARISTEC that the tool would not interfere with the existing
workf{low of the system.

Lightweight 36 A . O O
Easy maintenance 4 A . O
Easy to carry 33 A O A .
Easy installation 4,1 A O
Output flexibility 13 | @ Ol A
Technical priority (Absolute value) | % |2 |2 [T | &
WO ~ i ~ i
% Priority (Relative value) 914 |25 |2
S | | | |2
= =
Tl |2 | 8
- AEREREREE
|z |5 | 2|3
z 3 = = s
ERRE ER R
S|E&48 |8 |2
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Figure 7 Use Case diagram for information hoist
lemparature

Figure 7 wuses a case diagram to determine the actors

involved in the system. There are two actors in the hoist
safety system, namely the managers and engineering.

Temparsture Control

User System
@)
Received Reading
Notifications. Temparature
L T T
3 o
O Tools for protection
Hoist

-
74{ Send Notifications. ‘

Figure 8 Activity diagram for notification temperature
control

Activity diagrams in Figure 8 help provide an overview of
the hoist safety device workflow. This hoist safety system
will detect the hoist temperature as an input; then, if the
input exceeds the manufacturer’s limit, the system will send
a notification to the operator or the last user. The user or
operator will get the information.

Sequence Disgram Adivity Hoist

I:

-— H
|:|...,.,.....'.._ tarmation |

Monitoring Temparature

Metifisntions
—

Decision

Figure 9 Sequence diagram for Hoist Protector

Sequence diagram in Figure 9 is useful for providing an
overview of the interaction of objects with other objects

both within the system and outside the system. Besides, this
diagram is also used to show messages sent and received by
objects. Figure 8 shows that the existing system, namely the
hoist system, is not disturbed by the new system or the
proposed system in the form of a hoist safety device.

4.4 Product Testing

Product manufacturing followed the product design made
using QFD in section 4.2 above and the design of the
information system in 4.3. The product must have a flexible
output; easy to install and maintain, light energy, and easy
to carry. The ease of information is obtained by all actors
who control the machine so that decision-making can be
easily carried out and losses due to product and machine
damage can also be avoided.

This research focuses on measuring the temperature of the
hoist motor to prevent overheating, which can cause the
motor in the hoist to stop working. The design can be seen
in the following figure.

Mabile

Figure 10

Design of Overheat Control for Crane Hoist
Based on Internet of Thing

Figure 10 is an Overheat Control for Crane Hoist Based
on the designed Internet of Thing. This system consists of
Overheat Control hardware and an IoT-based information
system. The hardware consists of a heat sensor that
measures the temperature on the hoist, a microcontroller, a
display in the form of an LCD and a fan as a hoist
temperature controller, and a GSM module as a data bridge
to the internet. The sensor used is a thermocouple that can
measure the temperature of the metal layer up to 700°C. The
data from the measurement results will be processed by the
microcontroller to be displayed on the LCD and then
proceed to send data to the internet using the GSM
communication protocol. For the fan itself, it will
automatically work if it receives a switch signal from the
microcontroller.  When the rated hoist temperature
approaches the overheat temperature, the microcontroller
will send signal to the fan. However, when the temperature
is close to normal temperature, the microcontroller will send
an off signal to the fan.

A web server is used to accommodate real-time hoist
data on the internet. The web server used is Thingspeak. It is
a firebase that is popularly used for IoT-based monitoring
and control projects. It has features for data processing.
Hoist temperature measurement data can be displayed in
graphs or numeric. If a control failure condition occurs,

Computer




Thingspeak can also give a warning output to the user. Hoist
temperature data updates are carried out every 15 seconds.
To access this Thingspeak, the company can use an internet

computer or a mobile device such as Android.

Thermocouple Library
SIM 8001 Library
LCD i2C Library

Var data:

Begin (}{

Init thermocouple;
Init LCD;

Init SIM 8001;

Data = temperature value ():

If data > hot value, then turn on the fan
Else turn off the fan

Send data to Cloud with GSM;
Delay ():

| J

Algorithm of the device

Figure 11

Figure 11 shows the structure of the Overheat Control
algorithm. This algorithm is built using libraries that have
been  developed  previously by several Arduino
communities, namely the thermocouple library, the I12C
LCD library, and the GSM SIM 8001 library. The critical
point of this algorithm is to measure the heat capacity that
occurs in the hoist machine. The read value will be
displayed on the LCD and sent to the internet via the GSM
protocol. If this value exceeds the heat capacity that the
engine can accept, the Arduino will generate a signal to turn
on the fan. Otherwise, the signal will be turned off. This
algorithm will be repeated to get the heat value in real-time.
The overheat control device that has been built can be seen
in Figure 10.

Thermocouple
Sensor Max8675

. LED 12¢

Ardulno Ung

Thermocouple |
Sensor MarBETS

Figure 12 Design and actual physical form of the

overheat control device circuit.

This overheats protection device will issue data as an
evaluation material for the industry, considering that the
increase in motor temperature is also influenced by the
viscosity of the stirred product and the volume of the tank.
With notes and notifications, this condition will help
engineering control the quality of products based on tank
volume and motor power.
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Figure 13  Read the value on the serial machine temperature Monitor




Different values can be seen in the reading results on the
Arduino IDE application. At this stage, the thermocouple
sensor max 6657 reads the overheat temperature > 60°C.
Then Arduino will command the relay, and the relay will
work with the cooling fan to cool the Hoist Motor. If the
Hoist Motor temperature is < 60°C, the cooling fan will turn
off.
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Figure 14 Graph of temperature before and after

implementation of the device

The results of field experiments regarding applying an
overheat protection device for this hoist effectively prevent
machine damage due to known actions. With the
information system directly connected to the engineering
team, abnormal events can be quickly handled. From Figure
14, we can see that this tool is very effective in controlling
the motor’s temperature and can increase the productivity of
the machine and the engineering.

5 Conclusion

This research has succeeded in designing products and
information systems according to company needs. Product
design using QFD and information system design using
UML in this study resulted in a product that is easy to use,
easy to carry, lightweight, and can provide notifications in
an emergency via GSM devices. This research has produced
a novelty for a temperature control system to prevent
overheating using the Internet of Thing based Arduino Uno
and Thingspeak. The Arduino Uno
microcontroller can also control the temperature rise of the

device with a

product to avoid overheating. The tools designed with two
actions, namely turning on the fan to cool the engine and
notifying the engineer, will make it easier to make
decisions. Further research is recommended to utilize the
data obtained from temperature control using artificial
intelligence and machine learning so that the control can be
carried out by itself, and the decisions taken can be given

using machine learning.
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