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TUNING THE OPTICAL AND MECHANICAL 
PROPERTIES OF Y2O3 CERAMICS BY THE 

INCLUSION OF La3+ ION IN THE MATRIX FOR 
INFRARED TRANSPARENT WINDOW 

APPLICATIONS 
Mathew C.T  

EMRL, Department of Physics, Mar Ivanios College,  
Thiruvananthapuram, Kerala, India 

ABSTRACT  
Infrared transparent windows are generally used to protect highly delicate infrared 

           sensor circuits from the harsh environments. In the present work a combustion 
      technique was effectively used to incorporate La3+      ion in the yttria matrix. The 

           crystallites were in the size limit of 20  nm. Powder characterization using X-ray 
diffraction, HRTEM and FTIR spectroscopy revealed that the La3+ ions were effectively 
replacing the Y3+ ion in the yttria matrix. There was a slight reduction in optical band 
gap with La3+ concentration. A novel sintering mechanism was used for sintering the 
samples by coupling definite proportions of resistive heating and microwave heating. 
The highly dense pellets showed better transmittance and hardness properties, which 

  improved with La3+       concentration. The present study authorises that combustion 
          synthesis of the samples followed by resistive coupled microwave sintering can 

effectively be used to tune the optical and mechanical, properties of infrared transparent 
ceramics. Improving the transmittance properties without deteriorating the mechanical 
properties through the resistive coupled microwave sintering is the major highlight of 
this novel work.    

Keywords: Combustion synthesis, Hardness, Infrared window, Resistive coupled 
microwave sintering 
Cite this Article: Mathew C.T, Tuning the Optical and Mechanical Properties of Y2O3 
Ceramics by the Inclusion of La3+ Ion in the Matrix for Infrared Transparent Window 

        Applications, International Journal of Advanced Research in Engineering and 
Technology,  10 (2), 2019, pp 1-13. 
http://iaeme.com/Home/issue/IJARET?Volume=10&Issue=2 

1. INTRODUCTION 

       Infrared transparent ceramics  are materials which allow  electromagnetic radiations  in the 
infrared range to pass through them without being much scattered or absorbed. The studies on 
transparent ceramics was triggered by the invention of commercially successful translucent α-
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AND AU-OUTLINE GAWN SERIES FOR 
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ABSTRACT 
Submarine propeller need some unique criteria can give bigger amount of thrust 

with noiseless. The submarine propeller design must able to produce the high thrust 
value, low pressure value, and smooth propeller streamline. This study investigates and 
compares some type of propeller that are B – 7 series, B – 8 series, Au – 7 Outline gawn 
series, and Au  8 outline gawn series with some different parameters, that is blade –
diameter, number of blades, skew angle and pitch. From some models that have been 
compared, the best propeller is B  8 series on 500 rpm with thrust value 25481 N, –
torque value 3927 Nm, average value pressure about 10608,92 Pa, and turbulance flow 
with average value velocity stream under 14,33 m/s. 

Keywords: Submarine, B-series propeller, Au-series propeller, CFD. 
Cite this Article: Deddy Chrismianto, Ahmad Fauzan Zakki, Berlian Arswendo and 
Insanu Abdilla Cendikia Abar, Comparison of Propeller Type B-Series and Au-Outline 

         Gawn Series for Improving on Submarine Propulsion Performance using Cfd, 
International Journal of Advanced Research in Engineering and Technology, 10(2), 
2019, pp. 647-651. 
http://iaeme.com/Home/issue/IJARET?Volume=10&Issue=2 

1. INTRODUCTION  
Submarine is a one of ship can dives independently. The submarine requirement with effective 
hull is designed for diving with long time under the sea, and it equipped  the periscope and by
torpedo for war [1]. Submarine propeller need some unique criteria in which the propeller can 
give bigger amount of thrust with noiseless for spying in submarine, so it has designed for 
moving without make noise or detected from other enemy radar and it can fast move under the 
water. 

For the study purpose, the variable of parameters are choiced, that is; the number of blade, 
skew angle, diameter and blade type based on amount of effect that can reacted with propeller 
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Abstract 

The prevalence of diabetes continues to increase globally, and the need for 

continuous blood glucose monitoring has become increasingly crucial in managing 

the disease. Traditional methods of blood glucose monitoring require constant 

pricking of the skin to obtain blood samples, which can be painful and inconvenient 

for patients. In recent years, wearable devices have emerged as a promising solution 

to this problem, providing continuous monitoring without the need for invasive 

procedures. The aim of this project is to design and implement a wearable device for 

continuous blood glucose monitoring. The device consists of a sensor that is worn on 

the skin and measures the glucose level in the interstitial fluid, which is the fluid that 

surrounds the cells in the body. The sensor transmits the data to a microcontroller, 

which processes the data and sends it to a smartphone application via Bluetooth. The 

smartphone application displays the glucose level in real-time, and can also send 

alerts to the patient or their healthcare provider if the glucose level falls outside a 

predetermined range. 

Key words: Continuous Blood Glucose Monitoring, Diabetes, Wearable Devices, 

Interstitial Fluid, Sensor, Microcontroller, Smartphone Application, Bluetooth, Real-

Time Monitoring. 
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1. Introduction 

Diabetes is a chronic disease that affects millions of people worldwide. One of the most 

significant challenges faced by people with diabetes is maintaining their blood glucose levels 

within a healthy range. Continuous glucose monitoring (CGM) systems have become 


