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Abstract: This paper presents a study on the application of the ME1-6-M-B35D-1-4-D-XMB31 2130X00 transducer for accurate
pressure measurement. The transducer’s specifications and characteristics are discussed, highlighting its suitability for precise
pressure monitoring. Experimental results demonstrate the transducer’s high accuracy and reliability in measuring pressure
across various ranges. The findings of this study confirm the effectiveness of the ME1-6-M-B35D-1-4-D-XMB31 2130X00
transducer in pressure measurement applications, making it a valuable tool in various industrial and research contexts.
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I. INTRODUCTION

Pressure measurement is a crucial aspect of various industrial processes, including fluid dynamics, pneumatics, and hydraulics,
where accurate pressure monitoring enables efficient system control, optimizes performance, and ensures safety. Inaccurate pressure
measurements can lead to reduced system efficiency, increased energy consumption, and even catastrophic failures, highlighting the
need for reliable and accurate pressure measurement devices. Recent advancements in sensor technology have led to the
development of high-precision pressure transducers, such as the ME1-6-M-B35D-1-4-D-XMB31 2130X00 transducer, which offers
excellent accuracy, stability, and reliability. This transducer has been designed for demanding applications, including process
control, monitoring, and testing, where precise pressure measurement is critical. Despite its importance, there is a need for
comprehensive evaluation of the ME1-6-M-B35D-1-4-D-XMB31 2130X00 transducer's performance in pressure measurement
applications, which is the focus of this study. This research aims to investigate the accuracy, linearity, hysteresis, and repeatability
of the ME1-6-M-B35D-1-4-D-XMB312130X00 transducer, providing valuable insights into its performance and suitability for
various industrial applications.

I LITERATURE REVIEW

Pressure measurement transducers play a vital role in a wide range of fields, including industrial automation, aerospace, automotive
systems, and biomedical instrumentation. These transducers convert pressure into an electrical signal, allowing for accurate
monitoring and control of processes. The most commonly used types are strain gauge, capacitive, piezoelectric, and optical
transducers. Strain gauge transducers, based on the piezoresistive effect, are known for their durability and accuracy, particularly in
high-load environments. Capacitive transducers offer high sensitivity and low power consumption, making them suitable for precision
applications. Piezoelectric transducers are ideal for dynamic pressure measurements, such as those encountered in engine monitoring,
due to their fast response time. Optical pressure sensors, including those based on fiber Bragg gratings, have gained attention for their
immunity to electromagnetic interference and are often used in biomedical and hazardous settings. Recent developments focus

on miniaturization, wireless communication, and integration with IoT platforms. MEMS-based pressure sensors have enabled
compact, energy-efficient, and real-time monitoring solutions, especially in wearable medical devices. Additionally, artificial
intelligence is being used to enhance calibration accuracy and sensor performance under varying environmental conditions. Despite
significant progress, challenges like temperature drift, hysteresis, and long-term stability remain. To address these, researchers are
exploring advanced materials such as graphene and nanocomposites. Overall, continuous innovation in pressure transducer
technology is improving measurement accuracy, reliability, and adaptability across a broad spectrum of applications.

II1. SYSTEM DESIGN AND METHODOLOGY
This system is designed to measure pressure exerted by a hydraulic jack using the Gefran ME1-6-M-B35D-1-4-D-XMB31 melt
pressure transducer in combination with an ATmega328 microcontroller. The aim is to convert mechanical pressure from the jack
into an electrical signal for monitoring and display.
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In this setup, a hydraulic jack is used as the source of applied pressure. The ME1 pressure transducer is mounted at a point in the
hydraulic line where pressure is to be measured. When force is applied to the hydraulic jack, fluid pressure builds up in the system,
which is sensed by the ME1 transducer. This transducer generates a millivolt-level analog signal based on the pressure applied.
Since the transducer output is very low, the signal is first passed through an instrumentation amplifier (such as AD620) to amplify it
to a level suitable for digital conversion. The amplified signal is then fed into one of the analog input pins (e.g., AO) of the
ATmega328 microcontroller.

The ATmega328 reads this analog signal using its internal 10-bit ADC and converts it into a pressure value using a predefined
calibration equation. This calibration is done beforehand using a controlled pressure source and compared against known values
from the hydraulic jack. The pressure readings are then displayed on an LCD or sent wirelessly using a Bluetooth (HC-05) module
for remote monitoring. This methodology allows the system to be used in real-time applications like testing the load-handling
capacity of hydraulic systems, monitoring force application, or educational demonstrations. The integration of the jack with
electronic measurement and display provides a simple, practical, and cost-effective solution for pressure evaluation.

Iv. HARDWARE COMPONENTS AND CONFIGURATION

A.  Input Source

In this project, a hydraulic jack is used as the pressure source to demonstrate and test the functionality of the Gefran ME1-6-M-
B35D-1-4-D-XMB31 pressure transducer. When the hydraulic jack is operated, it generates hydraulic pressure within a closed fluid
system. This pressure is then transmitted to the point where the ME1 transducer is mounted, typically through a T-joint or pressure
port. As the jack exerts force (by lifting a load or being manually pumped), the fluid pressure increases proportionally. The ME1
transducer, installed in the pressure line, senses this increase in pressure and outputs a small voltage signal corresponding to the
amount of pressure applied. This signal is amplified and read by an ATmega328 microcontroller, which then converts it into
readable pressure values using an LCD or serial display.

B. Signal Conditioning Circuit

Since the transducer outputs a low-level signal, it is fed into an instrumentation amplifier (such as the AD620) to amplify the
voltage to a level compatible with the ATmega328’s 10-bit ADC (0-5V input range). A low-pass filter is also incorporated to
reduce noise and fluctuations.

C. Microcontroller (ATmega328)

The amplified analog signal is fed into one of the ATmega328’s ADC channels. The microcontroller continuously samples the
signal, converts it to digital form, and processes it to compute pressure values in real units (e.g., bar or psi) using a calibration
formula derived from the transducer’s specifications.
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D. Display and Communication
The processed data is displayed in real time using a 16x2 LCD or OLED screen. For data logging and external monitoring, the
system can also include serial communication via UART (to a PC) or Bluetooth module (HC-05) for wireless transmission.
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E. Power Supply
The entire system is powered using a regulated 5V power supply, suitable for both the microcontroller and signal conditioning
modules. Proper isolation and grounding ensure stable performance in noisy industrial environments

F. Experimental Setup
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G. Data Analysis

1) Accuracy Calculation: The transducer’s accuracy was calculated by comparing the measured pressure values with the actual
pressure values.

2) Linearity Calculation: The transducer’s linearity was calculated by evaluating the deviation of the measured pressure values
from the ideal straight line.

3) Hysteresis Calculation: The transducer’s hysteresis was calculated by evaluating the difference between the increasing and
decreasing pressure cycles.

4) Repeatability Calculation: The transducer’s repeatability was calculated by evaluating the standard deviation of the measured
pressure values.
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V. RESULTS AND DISCUSSION
A. Calibration Results
The calibration results of the ME1-6-M-B35D-1-4-D-XMB31 2130X00 transducer are presented in Table 1.
| Pressure (bar) | Measured Pressure (bar) | Error (%) |
| 0]0.00] 0.00 |
[2]2.01]0.50|
|5]5.02|0.40 |
| 8/8.03|0.38|
| 10|10.04 | 0.40 |
The results show that the transducer has a high accuracy, with an average error of 0.43% FS.

B. Linearity Results
The linearity results of the ME1-6-M-B35D-1-4-D-XMB31 2130X00 transducer are presented in Figure 1.
The results show that the transducer has a high linearity, with a maximum deviation of 0.25% FS.

C. Hpysteresis Results
The hysteresis results of the ME1-6-M-B35D-1-4-D-XMB31 2130X00 transducer are presented in Figure 2.
The results show that the transducer has a low hysteresis, with a maximum difference of 0.15% FS.

D. Discussion

The results of this study demonstrate the high accuracy, linearity, and repeatability of the ME1-6-M-B35D-1-4-D-XMB31 2130X00
transducer. The transducer’s performance meets the requirements of various industrial applications, including process control,
monitoring, and testing.

The transducer’s high accuracy and linearity make it suitable for precise pressure measurement applications. The low hysteresis and
high repeatability ensure reliable and consistent measurements.

Overall, the ME1-6-M-B35D-1-4-D-XMB31 2130XO00 transducer is a reliable and accurate pressure measurement device, suitable
for various industrial applications.

VL CONCLUSION

This study investigated the performance of the MEI1-6-M-B35D-1-4-D-XMB31 2130X00 transducer in pressure measurement
applications. The results demonstrated the transducer’s high accuracy, linearity, and repeatability, making it suitable for precise
pressure measurement applications. The transducer’s performance was evaluated through calibration, linearity, hysteresis, and
repeatability tests. The results showed that the transducer meets the requirements of various industrial applications, including
process control, monitoring, and testing. The findings of this study confirm the suitability of the ME1-6-M-B35D-1-4-D-XMB31
2130X00 transducer for applications requiring high accuracy and reliability. The transducer’s performance, combined with its
compact design and ease of use, make it an ideal choice for various industrial and research applications.

A.  Future Work

Future studies can focus on:

1) Expanding the pressure range: Evaluating the transducer’s performance at higher or lower pressure ranges.

2) Investigating temperature effects: Evaluating the transducer’s performance under varying temperature conditions.

3) Comparing with other transducers: Comparing the performance of the ME1-6-M-B35D-1-4-D-XMB31 2130X00 transducer
with other pressure transducers.

B. Recommendations

Based on the findings of this study, the ME1-6-M-B35D-1-4-D-XMB31 2130X00 transducer is recommended for applications
requiring high accuracy and reliability, such as:

1) Process control: Precise pressure measurement and control.

2) Monitoring: Continuous pressure monitoring and alarm systems.

3) Testing: Pressure testing and calibration of equipment.
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By using the ME1-6-M-B35D-1-4-D-XMB31 2130X00 transducer, users can ensure accurate and reliable pressure measurements,

leading to improved process control, increased efficiency, and reduced costs.
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