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Layout

• Mechanical details of Dielectric Cell
• Design and Ratings of Dielectric Cell heater
• Setting up Temperature Controller
• Interfacing LCR meter with Computer
• Measurement of Dielectric Properties



Dielectric Setup in Physlab



Dielectric Setup in Physlab (Cont…)



Schematic of Experimental Setup 
for Dielectric Measurements

Note: Temperature dependant Dielectric Measurements can be taken only up to 300 degree C 
through this experimental arrangement . For much higher temperature (up to almost 800 degree C)

we are manufacturing another arrangement.



CAD 3D Model of Dielectric Cell 
Final Design



CAD 3D Model of Dielectric Cell (Cont…) 
Final Design 

Lower Electrode



CAD 3D Model of Dielectric Cell (Cont…) 
Final Design 

Upper Electrode



CAD 3D Model of Dielectric Cell (Cont…) 
Final Design 
Guard Ring



CAD 3D Model of Dielectric Cell (Cont…) 
Final Design 
Base Plate



Initial Dielectric Cell Designs 
First Design 



Initial Dielectric Cell Designs (Cont…) 
Second Design



Initial Dielectric Cell Designs (Cont…) 
Third Design



Initial Dielectric Cell Designs (Cont…) 
Fourth Design



Selection of Design

Factors for selection of design:

• Complexity
• Manufacturability
• Electrical connections
• Material required 
• Cost
• Thickness Measurement
• Contact stability



Manufacturing of Dielectric Cell



Manufacturing of Dielectric Cell (Cont…)



Horizontal Dielectric Cell 
• This Dielectric Cell is designed in 

such way that it can be placed in 
vacuum tube furnace which have 
a capacity to rise up to 1100 
degree C.

• For electrical connections we also 
have stainless steel vacuum 
flange contain 6 through brass 
screw threads fixed on one side of 
Alumina tube..

• Internal/external electrical probing 
can be done via high temperature 
insulated wires.



Designing a Heater for Dielectric Cell 
Test Phase

• Tests were also performed on coiled NiChrome 
wire in air and coiled NiChrome wire on Alumina 
tube. 

• Data got from these tests helped us in designing 
heater for Dielectric Cell.



NiChrome Wire Data



Outcomes to design a NiChrome 
wire heater

To design and create our own NiChrome wire heater using tables 
and figures above, we need to play with these parameters.

• DIAMETER - The smaller the wire, the higher the resistance per foot 

• LENGTH - The longer the wire, the higher the over all resistance 

• HEAT - The more heat a wire generates, the more resistance it will 
create 



Calculations of Designing heater for 
Dielectric Cell

• Available Nichrome wire: 37 AWG  
Dia .1143   resistance 108 ohm/ meter

• Maximum achievable Temp of NiChrome 
wire = 1100 degee C (NiChrome Wire Data Tables)

• Max current under safety: 0.65 A

We want to make 35 Wattage heater

• P=VI 
V=35/.65
Max Voltage = 53 V

• V=IR
R=53/.65
Req. circuit resistance =  81 ohms

• Length of wire = .75 meters

• 37 Gauge Nichrome Wire C – 108.2 ohms 
per meter resistance 

• 0.7 meter of length (constraint: Design 
Space) = 75.6 Ohms resistance

• 0.65 Amps (Temperature desired 1100 
degree centigrade)

• V=IR
V = .65 * 75.6
Max Voltage = 50 V

• P=VI
P = 50* .65 
Wattage = 32 Watts



Excel Sheet for NiChrome wire 
heater calculations



Setting up Temperature Controller with 
Dielectric measurement system

Circuitry for Temperature Control setupFront Panel of Temperature Controller



LCR meter/Computer Interface



LCR meter/Computer Interface (Cont…)



Measurement of Dielectric Properties 
Mica (frequency dependant)



Measurement of Dielectric Properties (Cont…) 
Mica (temperature dependant)



Measurement of Dielectric Properties (Cont...) 
MNPs/Polymer (frequency dependant)



Measurement of Dielectric Properties (Cont...) 
MNPs/Polymer (temperature dependant)



Measurement of Dielectric Properties (Cont...) 
PbTiO3 (frequency dependant)
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