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Annexure- I: CAD Drawings of parts for Portable Heating 
Setup 
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Annexure- II: Thermal image processing of the portable 
heating setup 

a) 1.5 Amp/ L-orientation 

b) 1.5 Amp/ B-orientation 
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c) 1.5 Amp/ Top-orientation 

 

d) 2 Amp/ L-orientation 
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e) 2 Amp/ B-orientation 

 

f) 2 Amp/ Top-orientation 
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g) 2.5 Amp/ L-orientation 

 

h) 2.5 Amp/ B-orientation 
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i) 2.5 Amp/ Top-orientation 

 

j) 3 Amp/ L-orientation 
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k) 3 Amp/ B-orientation 

 

l) 3 Amp/ Top-orientation 
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m) 3.5 Amp/ L-orientation 

 

n) 3.5 Amp/ B-orientation 
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o) 3.5 Amp/ Top-orientation 

 

p) 4 Amp/ L-orientation 
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q) 4 Amp/ B-orientation 

 

r) 4 Amp/ Top-orientation 
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s) 4.5 Amp/ L-orientation 

 

t) 4.5 Amp/ B-orientation 
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u) 4.5 Amp/ Top-orientation 
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Annexure- III: Wavelet analysis for APK signal for haar 
wavelet analysis with 5 level decomposition and the statistical 

analysis of APK signal at 5th level of decomposition. 
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Annexure- IV: Detailed report of stress analysis on heat 
plateError! Bookmark not defined. 

 

Stress Analysis Report 200N (Note: This report is generated by Autodesk Inventor) 

 

Analyzed File: Scratch Attachment for stress.iam 

Autodesk Inventor Version: 2019.4 (Build 234330000, 330) 

Creation Date: 11-07-2019, 16:12 

Study Author: Jitendra 

Summary:  

 

  Project Info (iProperties) 

  Summary 

Author JITENDRA 

 

  Project 

Part Number Scratch Attachment for stress 

Designer JITENDRA 

Cost ₹ 0.00 

Date Created 24-04-2018 
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  Status 

Design Status WorkInProgress 

 

  Physical 

Mass 0.0607182 kg 

Area 15738.5 mm^2 

Volume 7589.78 mm^3 

Center of Gravity 

x=-16.7353 mm 

y=33.2558 mm 

z=0.00723153 mm 

Note: Physical values could be different from Physical values used by FEA reported below. 

 

  Static Analysis:1 

General objective and settings: 

Design Objective Single Point 

Study Type Static Analysis 

Last Modification Date 11-07-2019, 15:57 

Detect and Eliminate Rigid Body Modes No 

Separate Stresses Across Contact Surfaces No 

Motion Loads Analysis No 
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Mesh settings: 

Avg. Element Size (fraction of model diameter) 0.1 

Min. Element Size (fraction of avg. size) 0.2 

Grading Factor 1.5 

Max. Turn Angle 60 deg 

Create Curved Mesh Elements No 

Use part based measure for Assembly mesh Yes 

 

  Material(s) 

Name Stainless Steel, Austenitic 

General 

Mass Density 8 g/cm^3 

Yield Strength 228 MPa 

Ultimate Tensile Strength 540 MPa 

Stress 

Young's Modulus 190.3 GPa 

Poisson's Ratio 0.305 ul 

Shear Modulus 72.9119 GPa 

Part Name(s) Heat Plate 
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  Operating conditions 

  Force:1 

Load Type Force 

Magnitude 44.962 lbforce 

Vector X 0.000 lbforce 

Vector Y -44.962 lbforce 

Vector Z 0.000 lbforce 

 

  Selected Face(s) 

 

 

  Fixed Constraint:1 

Constraint Type Fixed Constraint 
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  Selected Face(s) 
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  Results 

   Reaction Force and Moment on Constraints 

Constraint Name 

Reaction Force Reaction Moment 

Magnitude Component (X,Y,Z) Magnitude Component (X,Y,Z) 

Fixed Constraint:1 200 N 

0 N 

0 N m 

0 N m 

200 N 0 N m 

0 N 0 N m 

 

  Result Summary 

Name Minimum Maximum 

Volume 7589.78 mm^3 

Mass 0.0607182 kg 

Von Mises Stress 0.021309 MPa 40.4649 MPa 

1st Principal Stress -24.8808 MPa 57.2949 MPa 

3rd Principal Stress -57.7463 MPa 24.8806 MPa 

Displacement 0 mm 0.0761672 mm 

Safety Factor 5.63451 ul 15 ul 

Stress XX -39.9286 MPa 39.2448 MPa 

Stress XY -2.69974 MPa 2.75202 MPa 
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Stress XZ -8.7888 MPa 8.75648 MPa 

Stress YY -25.1434 MPa 25.0636 MPa 

Stress YZ -4.69029 MPa 6.63851 MPa 

Stress ZZ -57.294 MPa 57.112 MPa 

X Displacement -0.00121748 mm 0.00121854 mm 

Y Displacement -0.0761672 mm 0.00000556027 mm 

Z Displacement -0.0017024 mm 0.00170175 mm 

Equivalent Strain 0.000000132963 ul 0.000192566 ul 

1st Principal Strain -0.0000000166644 ul 0.000221853 ul 

3rd Principal Strain -0.000223577 ul 0.0000000466191 ul 

Strain XX -0.000153953 ul 0.000154316 ul 

Strain XY -0.0000185137 ul 0.0000188723 ul 

Strain XZ -0.00006027 ul 0.0000600484 ul 

Strain YY -0.0000992487 ul 0.000100517 ul 

Strain YZ -0.0000321641 ul 0.0000455242 ul 

Strain ZZ -0.000220721 ul 0.000221782 ul 
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  Figures 

  Von Mises Stress 
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  1st Principal Stress 
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  3rd Principal Stress 
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  Displacement 
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  Safety Factor 
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  Stress XX 
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  Stress XY 
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  Stress XZ 
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  Stress YY 
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  Stress YZ 
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  Stress ZZ 
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  X Displacement 
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  Y Displacement 
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  Z Displacement 
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  Equivalent Strain 
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  1st Principal Strain 
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  3rd Principal Strain 

 

 
 



169 
 

  Strain XX 
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  Strain XY 
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  Strain XZ 
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  Strain YY 
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  Strain YZ 
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  Strain ZZ 
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