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ABSTRACT 
 
PT United Tractors Tbk Jakarta workshop held a lot of Machine Inspection Programs for Komatsu units. During 
the implementation of the Machine Inspection Program (PPM) the machine inspection program is one part of the 
maintenance that is carried out periodically to obtain accurate data on the condition of the equipment at the time 
by carrying out checks and adjustments using measurement methods and diagnostic instruments The use of a 
pressure gauge is still using manual and has a measurement distance that is still limited, if workers or mechanics 
are not equipped with sufficient knowledge then the pressure gauge will have the potential for error in use and the 
selection of a pressure gauge is not appropriate to the pressure gauge directly connected to the hydraulic pressure 
through the hose then the work process ppm is not enough 1 manpower. Therefore it is necessary to modify a 
digital pressure gauge that has a wide range of scales, in addition a wireless connection is needed to enable the 
operation of the unit and measurements are made 1 manpower and Bluetooth is one of the right choices in addition 
to the reach can be met in an application not too difficult so that readings measurement results can be connected 
directly via mobile. 
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1. INTRODUCTION 
 

One unit of heavy equipment that is quite 
widely used in the mining area is the Excavator 
type. This type of unit is widely used in the 
construction and mining industry sectors. The 
machine inspection program is one part of the 
maintenance that is carried out periodically to 
get accurate data on the condition of the 
equipment at the time by carrying out checks 
and adjustments using measurement methods 
and diagnostic instruments. When oil pressure 
measurement tools used are standard pressure 
gauge still using manuals and have a 
measurement distance that is still limited, if 
workers or mechanics are not equipped with 

sufficient knowledge then the pressure gauge 
will potentially lead to errors and the selection 
of a pressure gauge is not according to the 
standard, this will cause the pressure gauge to 
be inaccurately read when doing PPM work, 
there can be damage to the pressure gauge, the 
pressure gauge is directly connected to the 
hydraulic pressure through the hose so the PPM 
work process is not enough for one manpower 
[1]. 
 

Therefore it is necessary to modify a 
digital pressure gauge that has a wide range of 
scales. In addition, a wireless connection is 
needed to enable the operation of the unit and 
measurements are carried out one manpower 
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and Bluetooth is one of the right choices in 
addition to the reach can be met in an 
application not too difficult so that readings 
measurement results can be connected directly 
via mobile so that it makes it easier for the 
monitoring process to accelerate the process of 
the machine inspection program. 

 
The machine inspection program is a part 

of the treatment that is carried out periodically 
to obtain accurate data on the condition of the 
equipment at the time by carrying out checks 
and adjustments using diagnostic measurement 
methods and instruments [2]. 
 

 
2. METHODS 
 
2.1. Tools and Materials 
 
a. Tools Hydraulic Measurement 
 

A pressure gauge group is used to 
measure oil pressure, tire air pressure, and fuel 
pressure. The unit of measurement on the 
pressure gauge uses PSI (Pounds Per Square 
Inch), Kpa (Kilo Pascal) and kg / cm2. Where in 
the measurement must use a gauge that has a 
scale above the pressure to be measured so that 
the gauge does not occur due to overload. In the 
pressure gauge group there are several gauges of 
various sizes, namely 1500 mmHg, 10 kg/cm², 
25 kg/cm², 60 kg/cm², 400 kg/cm², and 600 
kg/cm². 

 

 
Figure 1. Pressure Gauge Group [3] 

 

b. Bluetooth 

A wireless technology device that can 
connect multiple devices via low-frequency 
radio waves. Bluetooth facilitates the 
connection and exchange of information 
between devices such as cellphones, laptop 
computers, printers, and digital cameras through 

short-range radio frequencies. The Bluetooth 
functions as a liaison between the pressure 
gauge that is a tool modification with the 
process of reading the measurement results 
directly via mobile phones. The Bluetooth has a 
range of 30 m, [4]. 
 

 

         
Figure 2. Bluetooth [4] 

c. Arduino 

Arduino is an opensource single-board 
microcontroller, designed to facilitate the use of 
electronics in various fields. The hardware has 
an Atmel AVR processor and the software has 
its own programming topics such as the Arduino 
IDE (Integrated Development Environment). 

 
Arduino has 14 digital input/output pins 

(of which 6 pins can be used as PWM outputs), 
a USB power jack connection and a reset button. 
Arduino Uno has a number of facilities for 
communicating with other computers or 
microcontrollers, as I will discuss with wireless-
based serial communication found on pin 0 
(RX) and pin 1 (TX). 

 

 
   

Figure 3. Arduino [4] 
 

d. Liquid Crystal Display (LCD) 
 

The LCD screen is a data display media 
that is very effective in its use. To display a 
character on the LCD screen requires some 
additional series. To make it easier for 
electronic users to create an LCD module.  
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Figure 4. LCD [4] 

2.2. Targeting 
 
The target in this problem is the creation of 

a tool that can improve the effectiveness of 
manpower and safety better so that what has 
been determined by PT United Tractors can 
really be achieved properly and the creation of 
efficiency from the manpower itself.  

 
a. Value To Improve 
 
 Ease of selecting Pressure Gauge. 
 Ease of use Pressure Gauge range scale 

with all sizes 
 

b. Target 
 
 Reduces potential damage to the Pressure 

Gauge. 
 When measurement is more economical. 
 

c. Theme 
 
Modification of digital pressure gauges by 

using bluetooth technology. 
 

2.3. Fishbone Diagram 

 

Figure 5. Fishbone Diagram [6] 
 

 

Based on the fishbone diagram in figure 
5 and 6, in carrying out the work of the Machine 
Inspection Program process, the amount of 
damage to the pressure gauge (Human) due to 
the competence of mechanical expertise varies 
due to the lack of experience regarding the 
pressure gauge due to lack of maintenance 
training due to the amount of work of each 
mechanic. (Tools) often the use of pressure 
gauge is not according to the standard because 
of the many choices of the scale range on the 
pressure gauge because each pressure gauge has 
a maximum reading capability. 
 

 

 

Figure 6. Pressure Gauge Damage Diagram. 

 
2.4. Research Methodology 

 
Research carried out in the manufacture 

of tools for measuring oil pressure digital by 
utilizing bluetooth technology using seven-up 
++ innovation, [1,7]. 

 

 

 

Figure 7. Flow chartseven up++ inovation [7] 

 
Seven-Up ++ is a reference in innovating. 

It is intended that innovations become more 
organized, easily monitored, and recorded 
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properly so that they can facilitate innovation 
and the results of these innovations can be used 
as a solution while doing the same process. 

 
Modification Design Concepts Digital pressure 
gauges utilizing bluetooth technology. 

 
 

 

Figure 8. Modified Wiring Design Tool 

 
2.5. Programming 
 

Arduino Programming aims to give 
commands to Arduino in order to process input 
and produce output in accordance with what has 
been described. Arduino programming is done 
with the help of a computer with the Arduino 
IDE (Integrated Development Environment) 
application. 

 

 
 

Figure 9. Arduino IDE Programming 

After programs are written and there are 
no errors in it means the program is ready to 
upload. To find out if the program error or not, 
can be seen by clicking the verify button. The 
following is an explanation of a few buttons on 
the IDE. 

Table 1. Menus and Functions of the Arduino 
IDE 

 
Button Name Function 

 
Verify Test whether there are 

errors in the program or 
sketch. If the sketch is 
correct, it will be 
compiled. The 
compilation is the process 
of changing program code 
in machine code. 

 
Upload Send a compiled machine 

code to the Arduino 
board. 

 
New Make a new page sketch 

or worksheet. 

 
Open Function to open an 

existing work page. 

 
Save Function to save the work 

page. 

 
Serial 
Monitor 

Displays data sent and 
received through serial 
communication. 

 
To upload a program. First, connect the 

Arduino USB to the computer. After the 
Arduino serial port is detected by the computer, 
the Arduino is ready to upload the program. 
After uploading the program, enter Bluetooth 
settings. 

 

 
 

Figure 10. Bluetooth settings in Arduino IDE 
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The materials and tools needed to make are as 
follows: 
 

 
 

Figure 11. Tools and Materials 

 
The total cost needed to make the 

modification of a digital pressure gauge 
utilizing Bluetooth technology is Rp. 658,000. 

 
2.6. Tool Making 

 
Following is the process of making the 

modification of a digital pressure gauge 
utilizing Bluetooth technology. 
 
2.7. Test Tool 

 
Test the Bluetooth Digital Pressure 

Gauge tool on the Hydraulic Pump PC 400 LC-
8 by installing the Hydraulic Pump check port 
coupler. 

 
The trial was conducted in accordance 

with the Standards of measurement contained in 
the PPM Check sheet in the hydraulic pump 
area, namely when the Engine Speed is high idle 
(1900 rpm) and when the Engine Speed is High 
Idle. Arm Out Relief, 343 kg/cm2 front Pump 
and Arm Out Relief, Rear Pump 344 kg/cm2 

which in writing the unit in writing PPM check 
sheet is the kg/cm2 unit. 

 

 
 

Figure 12. Tool Making Steps 

 

3. RESULTS AND DISCUSSION 
 
3.1. Process Comparison 
 

After an improvement has been made in 
the measurement process, by using the 
Modification Tool for digital pressure 
measuring devices utilizing Bluetooth 
technology, it can be seen the difference before 
and after the repair. 

 
a. Before 
  
From observations made by researchers during 
the PPM process using a pressure gauge in 
general. 

 

 
 

Figure 13. The reading process before 
improvement. 
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b. After 
 
After implementing the application using 
improvement in the PPM process by making 
Modifications of pressure gauges using 
Bluetooth technology, the quality will be faster 
and safer. 
 

 

 
 

Figure 14. The process of reading the measurement 
results after improvement 

 
3.2. Saving Cost Comparison 

After modification of the tool on the 
previous measuring tool, the Modification tool 
is expected to reduce the use of manpower, 
secure and prevent damage to the measurement 
results reader. Where the Income from the 
service implementation of the Machine 
Inspection Program (PPM) is only Rp. 
4,500,000. 

a. Before the Modification Tool 
 

3 hour job estimation 
= 3 x 27 $ per hour 
= 3 x (27x14.270) 
= Rp. 1.155.870,- 
 

 
 
 
 

b. After the Modification Tool 
 

Work Estimation save 2 hours 
     = 2x 27 $ per hour 
     = 2x (27x14.270) 

= Rp.770.530,- 
 
So, the benefits are Costs 1x PPM - (Costs 
Before the existence of Tool Improvement - 
Costs After the Tools Improvement). 
 
= Rp. 4.500.000 - (Rp. 1.155.870 – Rp.     

770.530) 
=  Rp. 4.500.000 - Rp. 385.340  
=  Rp. 4.114,660- 
 

3.3. Standardization 
 
After repairs, testing and implementation, 

it is necessary to standardize or standard 
operating procedures (SOP) of this tool. Here is 
the standardization of these tools: 

 

 
 

(a) 
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(b) 

 
(c) 

 
Figure 15. Standard Operational Procedure (SOP) 

Tool Modification 
 

 
4. CONCLUSION 

 
With the improvement of making 

modifications to the digital pressure gauge with 
the use of Bluetooth technology in the process 
of the Machine Inspection Program. 

 

Able to reduce the potential pressure 
gauge damage by 7 pressure gauge after it was 
applied and until now in 2019 there was no 
damage. More safety in measuring pressure 
with a wider range of scales. Easy to read 
Digital Pressure Gauge measurement results. 
Connecting tools with Bluetooth and opening 
measurement results via mobile phones. Lead 
time efficiency can be realized from 3 hours 
manpower to 2 hours manpower. 
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