
Investigations on Prosthetics / Orthotics elements developed from polymers and its composites      206 
 

APPENDIX-A 

QUESTIONNAIRE FOR PATIENT SATISFACTION SURVEY 

  

  
Figure 1: Patient feedback form 1 
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Figure 2: Patient feedback form 2 
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Figure 3: Patient feedback form 3 
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Figure 4: Patient feedback form 4 
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APPENDIX-B 

CLINICAL PERMISSION 
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APPENDIX-C 

PROSTHETIC FOOT VARIOUS CONFIGURATION MODELS  

ANALYSIS DATA 

 

All phase analysis for Prosthetic foot Model 2 

 
Figure 1: Prosthetic foot Model 2 in “Mid-stance” situation 

Table 1:  Midstance analysis on prosthetic foot model 2 

Sr 

no. 
Materials 

Total 

deformation 

(Hz)  

Total 

deformation 

(mm)  

Equivalent 

stress 

(MPa) 

Strain 

energy 

(mJ) 

1 ABS 446.56 0.09735 8.9925 0.002324 

2 
ABS+PC 

PLASTIC 
443.01 0.09693 8.9863 0.002218 

3 ACETAL RESIN 422.71 0.09587 8.9686 0.001946 

4 CFRC 1078 0.07392 22.691 0.001593 

5 NYLON 6/6 335.28 0.10268 9.0049 0.003685 

6 PEEK 504.95 0.09409 8.8455 0.001478 

7 PET 433.79 0.0958 8.9871 0.001933 

8 PLA 489.83 0.09468 8.9266 0.00164 

9 UHMW-PE 1363 0.090459 18.284 0.0024725 

 

 
Figure 2: Prosthetic foot Model 2 geometry 
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Figure 3: Mesh model 

 
Figure 4: Static structural simulation 

A) ABS 

   
Figure 5: Total deformation (mm)               Figure 6: Total deformation (Hz) 

  
Figure 7: Equivalent Stress                          Figure 8: Strain Energy 

B) ABS+ PC Plastic 

       
Figure 9: Total deformation (mm)                Figure 10: Total deformation (Hz) 
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Figure 11: Equivalent Stress                      Figure 12: Strain Energy 

C) ACETAL RESIN 

      
Figure 13: Total deformation (mm)            Figure 14: Total deformation (Hz) 

  
Figure 15: Equivalent Stress                         Figure 16: Strain Energy 

D) CFRC 

    
Figure 17: Total deformation (mm)                 Figure 18: Total deformation (Hz) 

      
Figure 19: Equivalent Stress                        Figure 20: Strain Energy 
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E) NYLON 6/6 

     
Figure 21: Total deformation (mm)             Figure 22: Total deformation (Hz) 

   
Figure 23: Equivalent Stress                    Figure 24: Strain Energy 

F) PEEK 

             
Figure 25: Total deformation (mm)     Figure 26: Total deformation (Hz) 

  
Figure 27: Equivalent Stress                 Figure 28: Strain Energy 

G) PET 

        
Figure 29: Total deformation (mm)        Figure 30: Total deformation (Hz) 
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Figure 31: Equivalent Stress                       Figure 32: Strain Energy 

H) PLA 

        
Figure 33: Total deformation (mm)                   Figure 34: Total deformation (Hz) 

    
Figure 35: Equivalent Stress                    Figure 36: Strain Energy 

I) UHMW-PE 

   
Figure 37: Total deformation (mm)          Figure 38: Total deformation (Hz) 

          
Figure 39: Equivalent Stress                    Figure 40: Strain Energy 



Appendix 2023 

 

Investigations on Prosthetics / Orthotics elements developed from polymers and its composites      216 
 

Prosthetic foot “Heel strike” Analysis 

 
Figure 41: Prosthetic foot Model 2 in “Heel strike” situation 

Table 2:  Heel strike analysis on prosthetic foot model 2 

Sr 

no. 
Materials 

Total 

deformation 

(Hz)  

Total 

deformation 

(mm)  

Equivalent 

stress (MPa) 

Strain 

energy (mJ) 

1 ABS 179.65 0.01028 8.0485 0.00098609 

2 ABS+PC PLASTIC 178.19 0.009793 8.0528 0.00093959 

3 ACETAL RESIN 169.89 0.0085314 8.0697 0.00082101 

4 CFRC 213.57 0.002867 14.553 0.00028197 

5 NYLON 6/6 135.19 0.016631 7.9983 0.0015791 

6 PEEK 203.18 0.006386 8.0444 0.000611 

7 PET 174.16 0.0084673 8.09 0.0008177 

8 PLA 196.7 0.007118 8.086 0.000687 

9 UHMW-PE 595.85 0.002459 50.798 0.0018742 

 

             
  Figure 42: Prosthetic foot geometry                        Figure 43: Mesh model 

 
Figure 44: Static structural simulation 
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A) ABS 

  
Figure 45: Total deformation (mm)             Figure 46: Total deformation (Hz) 

      
Figure 47: Equivalent Stress                        Figure 48: Strain Energy 

B) ABS+ PC Plastic 

     
Figure 49: Total deformation (mm)             Figure 50: Total deformation (Hz) 

 

    
Figure 51: Equivalent Stress                           Figure 52: Strain Energy 

C) ACETAL RESIN 

   
Figure 53: Total deformation (mm)          Figure 54: Total deformation (Hz) 
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Figure 55: Equivalent Stress                                   Figure 56: Strain Energy 

D) CFRC 

  
Figure 57: Total deformation (mm)                 Figure 58: Total deformation (Hz) 

 

 
Figure 59: Equivalent Stress                            Figure 60: Strain Energy 

E) NYLON 6/6 

     
Figure 61: Total deformation (mm)                Figure 62: Total deformation (Hz) 

     
Figure 63: Equivalent Stress                          Figure 64: Strain Energy 
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F) PEEK 

   
Figure 65: Total deformation (mm)                Figure 66: Total deformation (Hz) 

 
Figure 67: Equivalent Stress                             Figure 68: Strain Energy 

G) PET 

    
Figure 69: Total deformation (mm)                     Figure 70: Total deformation (Hz) 

       
Figure 71: Equivalent Stress                            Figure 72: Strain Energy 

H) PLA 

 
Figure 73: Total deformation (mm)                Figure 74: Total deformation (Hz) 
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Figure 75: Equivalent Stress                             Figure 76: Strain Energy 

I) UHMW-PE 

   
Figure 77: Total deformation (mm)                Figure 78: Total deformation (Hz) 

            
Figure 79: Equivalent Stress                            Figure 80: Strain Energy 

 

Prosthetic foot “Toe-off” Analysis 

 
Figure 81: Prosthetic foot Model 2 in “Toe-off” situation 
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Table 3: Toe-off analysis on Prosthetic foot model 2 

Sr 

no. 
Materials 

Total 

deformation 

(Hz)  

Total 

deformation 

(mm)  

Equivalent 

stress 

(MPa) 

Strain 

energy 

(mJ) 

1 ABS 492.04 0.014 16.079 0.00132 

2 
ABS+PC 

PLASTIC 
487.99 0.0133 16.079 0.001258 

3 ACETAL RESIN 465.08 0.01163 16.08 0.001102 

4 CFRC 590.54 0.0032 16.21 0.000444 

5 NYLON 6/6 370.64 0.02278 16.074 0.00209 

6 PEEK 556.54 0.0087 16.115 0.000818 

7 PET 476.57 0.01153 16.069 0.0011 

8 PLA 538.29 0.0096 16.085 0.000925 

9 UHMW-PE 1613.3 0.003536 54.322 0.00263 

 

 
Figure 82: Prosthetic foot geometry                     Figure 83: Mesh model 

 
Figure 84: Static structural simulation 

(A)  ABS 

                       
Figure 85: Total deformation (mm)                 Figure 86: Total deformation (Hz) 
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Figure 87: Equivalent Stress                         Figure 88: Strain Energy 

(B) ABS+ PC Plastic 

               
Figure 89: Total deformation (mm)              Figure 90: Total deformation (Hz) 

             
Figure 91: Equivalent Stress                            Figure 92: Strain Energy 

(C) ACETAL RESIN 

                             
Figure 93: Total deformation (mm)         Figure 94: Total deformation (Hz) 

      
Figure 95: Equivalent Stress                     Figure 96: Strain Energy 
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(D) CFRC 

                       
Figure 97: Total deformation (mm)                  Figure 98: Total deformation (Hz) 

 
Figure 99: Equivalent Stress                          Figure 100: Strain Energy 

(E) NYLON 6/6 

                  
Figure 101: Total deformation (mm)          Figure 102: Total deformation (Hz) 

                             
Figure 103: Equivalent Stress                      Figure 104: Strain Energy 

(F) PEEK 

   
Figure 105: Total deformation (mm)                Figure 106: Total deformation (Hz) 
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Figure 107: Equivalent Stress                         Figure 108: Strain Energy 

(G) PET 

          
Figure 109: Total deformation (mm)               Figure 110: Total deformation (Hz) 

       
Figure 111: Equivalent Stress                       Figure 112: Strain Energy 

(H) PLA 

          
Figure 113: Total deformation (Hz)          Figure 114: Total deformation (mm) 

          
Figure 115: Equivalent Stress                   Figure 116: Strain Energy 
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(I) UHME-PE 

     
Figure 117: Total deformation (Hz)              Figure 118: Total deformation (mm) 

       
Figure 119: Equivalent Stress                          Figure 120: Strain Energy 

Midstance analysis for various configuration models 

Prosthetic Foot Model 1 

 

         
Figure 121: Prosthetic foot Model 1 geometry             Figure 122: Mesh model 

 

 
Figure 123: Static structural simulation 



Appendix 2023 

 

Investigations on Prosthetics / Orthotics elements developed from polymers and its composites      226 
 

Table 4:  Midstance analysis on prosthetic foot model 1 

Sr 

no. 
Materials 

Prosthetic Foot Model 1 

Total 

deformation 

(Hz)  

Total 

deformation 

(mm)  

Equivalent 

stress 

(MPa) 

Strain 

energy 

(mJ) 

1 ABS 1040.5 0.0084 7.5696 0.00694 

2 ABS+PC PLASTIC 1031.9 0.00817 7.5486 0.0066 

3 ACETAL RESIN 983.41 0.00755 7.4864 0.0059 

4 CFRC 4932.2 0.00371 25.289 0.00376 

5 NYLON 6/6 783.83 0.01103 7.7744 0.01049 

6 PEEK 1176.4 0.0064 9.3241 0.0046 

7 PET 1007.8 0.007524 7.4765 0.005896 

8 PLA 1138.1 0.006817 8.5308 0.005071 

9 UHMW-PE 3429.9 0.00202 22.761 0.0027 

 

 
Figure 124: Total deformation in Hz for Prosthetic foot model 1 during mid-stance analysis 

 

 
Figure 125: Total deformation in mm for Prosthetic foot model 1 during mid-stance analysis 

 

 
Figure 126: Equivalent stress for Prosthetic foot model 1 during mid-stance analysis 
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Figure 127: Strain energy for Prosthetic foot model 1 during mid-stance analysis 

J) ABS 

      
Figure 128: Total deformation (mm)            Figure 129: Total deformation (Hz) 

 
Figure 130: Equivalent Stress                          Figure 131: Strain Energy 

K) ABS+ PC Plastic 

                  
Figure 132: Total deformation (mm)          Figure 133: Total deformation (Hz) 

             
Figure 134: Equivalent Stress                        Figure 135: Strain Energy 
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L) ACETAL RESIN 

                    
Figure 136: Total deformation (mm)        Figure 137: Total deformation (Hz) 

                  
Figure 138: Equivalent Stress                          Figure 139: Strain Energy 

M) CFRC 

                 
Figure 140: Total deformation (mm)               Figure 141: Total deformation (Hz) 

              
Figure 142: Equivalent Stress                    Figure 143: Strain Energy 

 

N) NYLON 6/6 

                   
Figure 144: Total deformation (mm)              Figure 145: Total deformation (Hz) 
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Figure 146: Equivalent Stress                         Figure 147: Strain Energy 

O) PEEK 

         
Figure 148: Total deformation (mm)            Figure149: Total deformation (Hz) 

               
Figure 150: Equivalent Stress                            Figure 151: Strain Energy 

P) PET 

             
Figure 152: Total deformation (mm)                   Figure 153: Total deformation (Hz) 

                  
Figure 154: Equivalent Stress                             Figure 155: Strain Energy 
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Q) PLA 

           
Figure 156: Total deformation (mm)                 Figure 157: Total deformation (Hz) 

                 
Figure 158: Equivalent Stress                        Figure 159: Strain Energy 

R) UHMW-PE 

           
Figure 160: Total deformation (mm)       Figure 161: Total deformation (Hz) 

          
Figure 162: Equivalent Stress                       Figure 163: Strain Energy 

 

Prosthetic Foot Model 3 

                 
Figure 164: Prosthetic foot geometry                       Figure 165: Mesh model 
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Figure 166: Static structural simulation 

Table 5:  Midstance analysis on prosthetic foot model 3 

Sr 

no. 
Materials 

Prosthetic Foot Model 3 

Total 

deformation 

(Hz)  

Total 

deformation 

(mm)  

Equivalent 

stress 

(MPa) 

Strain 

energy 

(mJ) 

1 ABS 663.33 0.0499 6.8566 0.04786 

2 ABS+PC PLASTIC 640.42 0.04696 7.375 0.04486 

3 ACETAL RESIN 610.35 0.04152 6.8781 0.04001 

4 CFRC 3103.1 0.00261 13.566 0.00389 

5 NYLON 6/6 486.45 0.07561 9.5337 0.07011 

6 PEEK 730.23 0.03191 6.1896 0.03093 

7 PET 625.46 0.04131 6.8672 0.04003 

8 PLA 706.4 0.035309 6.2459 0.03438 

9 UHMW-PE 1913.3 0.005605 9.428 0.007 

 
Figure 167: Total deformation in Hz for Prosthetic foot model 1 during mid-stance analysis 

 

 
Figure 168: Total deformation in mm for Prosthetic foot model 1 during mid-stance analysis 

663.33 640.42 610.35

3103.1

486.45 730.23 625.46
706.4

1913.3

0
500

1000
1500
2000
2500
3000
3500

T
o
ta

l 
D

ef
o
rm

a
ti

o
n

 

(H
z)

Materials

0.0499 0.04696
0.04152

0.00261

0.07561

0.03191
0.04131

0.035309

0.0056047
0

0.02

0.04

0.06

0.08

T
o
ta

l 
D

ef
o
rm

a
ti

o
n

(m
m

)

Materials



Appendix 2023 

 

Investigations on Prosthetics / Orthotics elements developed from polymers and its composites      232 
 

 
Figure 169: Equivalent stress for Prosthetic foot model 1 during mid-stance analysis 

 

 
Figure 170: Strain energy for Prosthetic foot model 1 during mid-stance analysis 

 

A) ABS 

    
Figure 171: Total deformation (Hz)            Figure 172: Total deformation (mm) 

 

       
Figure 173: Equivalent Stress                                 Figure 174: Strain Energy 
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B) ABS+ PC Plastic 

    
Figure 175: Total deformation (mm)         Figure 176: Total deformation (Hz) 

      
Figure 177: Equivalent Stress                  Figure 178: Strain Energy 

C) ACETAL RESIN 

  
Figure 179: Total deformation (mm)              Figure 180: Total deformation (Hz) 

  
Figure 181: Equivalent Stress                      Figure 182: Strain Energy 

 

D) CFRC 

 
Figure 183: Total deformation (mm)              Figure 184: Total deformation (Hz) 



Appendix 2023 

 

Investigations on Prosthetics / Orthotics elements developed from polymers and its composites      234 
 

 
Figure 185: Equivalent Stress                          Figure 186: Strain Energy 

 

E) NYLON 6/6 

    
Figure 187: Total deformation (mm)              Figure 188: Total deformation (Hz) 

    
Figure 189: Equivalent Stress           Figure 190: Strain Energy 

 

F) PEEK 

   
Figure 191: Total deformation (mm)            Figure 192: Total deformation (Hz) 

 

      
Figure 193: Equivalent Stress                     Figure 194: Strain Energy 
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G) PET 

            
Figure 195: Total deformation (mm)            Figure 196: Total deformation (Hz) 

         
Figure 197: Equivalent Stress                  Figure 198: Strain Energy 

H) PLA 

         
Figure 199: Total deformation (mm)            Figure 200: Total deformation (Hz) 

              
Figure 201: Equivalent Stress                    Figure 202: Strain Energy 

I) UHMW-PE 

      
Figure 203: Total deformation (mm)         Figure 204: Total deformation (Hz) 
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Figure 205: Equivalent Stress            Figure 206: Strain Energy 

 

Prosthetic Foot Model 4 

      
Figure 207: Prosthetic foot geometry                            Figure 208: Mesh model 

 
Figure 209: Static structural simulation 

 

Table 6:  Midstance analysis on prosthetic foot model 4 

Sr 

no. 
Materials 

Prosthetic Foot Model 4 

Total 

deformation 

(Hz)  

Total 

deformation 

(mm)  

Equivalent 

stress 

(MPa) 

Strain 

energy (mJ) 

1 ABS 471.72 0.00724 7.5111 0.0021 

2 ABS+PC PLASTIC 467.82 0.0064 6.9088 0.0016 

3 ACETAL RESIN 445.93 0.006 7.535 0.001745 

4 CFRC 1119.5 0.00377 22.354 0.003536 

5 NYLON 6/6 363.27 0.0087 6.8246 0.0015 

6 PEEK 526.14 0.00524 9.4593 0.00204 

7 PET 456.88 0.00599 7.5968 0.0017546 

8 PLA 511.9 0.00552 8.724 0.001933 

9 UHMW-PE 1561.1 0.006 7.526 0.0017 
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Figure 210: Total deformation in Hz for Prosthetic foot model 1 during mid-stance analysis 

 
Figure 211: Total deformation in mm for Prosthetic foot model 1 during mid-stance analysis 

 
Figure 212: Equivalent stress for Prosthetic foot model 1 during mid-stance analysis 

 

 
Figure 213: Strain energy for Prosthetic foot model 1 during mid-stance analysis 

A) ABS 

                               
Figure 214: Total deformation (mm)          Figure 215: Total deformation (Hz) 
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Figure 216: Equivalent Stress                  Figure 217: Strain Energy 

B) ABS+ PC Plastic 

                                 
Figure 218: Total deformation (mm)              Figure 219: Total deformation (Hz) 

           
Figure 220: Equivalent Stress                          Figure 221: Strain Energy 

C) ACETAL RESIN 

                   
Figure 222: Total deformation (mm)          Figure 223: Total deformation (Hz) 

               
Figure 224: Equivalent Stress                     Figure 225: Strain Energy 
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D) CFRC 

                       
Figure 226: Total deformation (mm)           Figure 227: Total deformation (Hz) 

                
Figure 228: Equivalent Stress              Figure 229: Strain Energy 

E) NYLON 6/6 

               
Figure 230: Total deformation (mm)      Figure 231: Total deformation (Hz) 

                     
Figure 232: Equivalent Stress                        Figure 233: Strain Energy 

F) PEEK 

            
Figure 234: Total deformation (Hz)          Figure 235: Total deformation (mm) 
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Figure 236: Equivalent Stress                       Figure 237: Strain Energy 

G) PET 

            
Figure 238: Total deformation (Hz)          Figure 239: Total deformation (mm) 

           
Figure 240: Equivalent Stress                     Figure 241: Strain Energy 

H) PLA 

    
Figure 242: Total deformation (mm)          Figure 243: Total deformation (Hz) 

                 
Figure 244: Equivalent Stress                       Figure 245: Strain Energy 
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I) UHMW-PE 

           
Figure 246: Total deformation (mm)        Figure 247: Total deformation (Hz) 

                  
Figure 248: Equivalent Stress                     Figure 249: Strain Energy 

 

Prosthetic Foot Model 5 

                          
Figure 250: Prosthetic foot geometry                   Figure 251: Mesh model 

 

 
Figure 252: Static structural simulation 
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Table 7:  Midstance analysis on prosthetic foot model 5 

Sr 

no. 
Materials 

Prosthetic Foot Model 5 

Total 

deformation 

(Hz)  

Total 

deformation 

(mm)  

Equivale

nt stress 

(MPa) 

Strain 

energy 

(mJ) 

1 ABS 115.35 0.011 4.0724 0.001078 

2 
ABS+PC 

PLASTIC 
114.33 0.01109 4.0724 0.001077 

3 ACETAL RESIN 108.76 0.011099 4.0721 0.001076 

4 CFRC 168 0.0111 4.0705 0.001065 

5 NYLON 6/6 87.363 0.01109 4.0732 0.00108 

6 PEEK 129.57 0.011102 4.0716 0.001074 

7 PET 111.43 0.01109 4.0721 0.001076 

8 PLA 125.53 0.0111 4.0718 0.001075 

9 UHMW-PE 351.9 0.011119 4.075 0.001066 

 

 
Figure 253: Total deformation in Hz for Prosthetic foot model 1 during mid-stance analysis 

 

 
Figure 254: Total deformation in mm for Prosthetic foot model 1 during mid-stance analysis 

 

 
Figure 255: Equivalent stress for Prosthetic foot model 1 during mid-stance analysis 
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Figure 256: Strain energy for Prosthetic foot model 1 during mid-stance analysis 

A) ABS 

             
Figure 257: Total deformation (mm)               Figure 258: Total deformation (Hz) 

       
Figure 259: Equivalent Stress                      Figure 260: Strain Energy 

B) ABS+ PC Plastic 

           
Figure 261: Total deformation (mm)    Figure 262: Total deformation (Hz) 

                
Figure 263: Equivalent Stress                   Figure 264: Strain Energy 
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C) ACETAL RESIN 

       
Figure 265: Total deformation (mm)   Figure 266: Total deformation (Hz) 

      
Figure 267: Equivalent Stress                 Figure 268: Strain Energy 

D) CFRC 

                     
Figure 269: Total deformation (mm)          Figure 270: Total deformation (Hz) 

            
Figure 271: Equivalent Stress                        Figure 272: Strain Energy 

E) NYLON 6/6 

                  
Figure 273: Total deformation (mm)                    Figure 274: Total deformation (Hz) 
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Figure 275: Equivalent Stress                     Figure 276: Strain Energy 

F) PEEK 

           
Figure 277: Total deformation (mm)            Figure 278: Total deformation (Hz) 

             
Figure 279: Equivalent Stress                          Figure 280: Strain Energy 

 

G) PET 

                 
Figure 281: Total deformation (mm)      Figure 282: Total deformation (Hz) 

       
Figure 283: Equivalent Stress                    Figure 284: Strain Energy 
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H) PLA 

         
Figure 285: Total deformation (mm)     Figure 286: Total deformation (Hz) 

     
Figure 287: Equivalent Stress                       Figure 288: Strain Energy 

I) UHMW-PE 

              
Figure 289: Total deformation (mm)       Figure 290: Total deformation (Hz) 

        
Figure 291: Equivalent Stress                     Figure 292: Strain Energy 

 

Prosthetic Foot Model 6 

    
Figure 293: Prosthetic foot geometry               Figure 294: Mesh model 
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Figure 295: Static structural simulation 

 

Table 8:  Midstance analysis on prosthetic foot model 6 

Sr 

no. 
Materials 

Prosthetic Foot Model 6 

Total 

deformati

on (Hz)  

Total 

deformation 

(mm)  

Equivalent 

stress 

(MPa) 

Strain 

energy 

(mJ) 

1 ABS 71.674 0.061478 7.9646 0.007344 

2 ABS+PC PLASTIC 71.076 0.05909 7.8205 0.007229 

3 ACETAL RESIN 67.725 0.05297 7.4223 0.006896 

4 CFRC 165.25 0.006786 18.127 0.002922 

5 NYLON 6/6 54.022 0.091491 9.5511 0.011318 

6 PEEK 80.869 0.04215 6.5367 0.0062 

7 PET 69.432 0.052739 7.4208 0.006861 

8 PLA 78.347 0.045984 6.8977 0.00645 

9 UHME-PE 208.71 0.010744 16.968 0.002732 

 

 
Figure 296: Total deformation in Hz for Prosthetic foot model 1 during mid-stance analysis 

 

 
Figure 297: Total deformation in mm for Prosthetic foot model 1 during mid-stance analysis 
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Figure 298: Equivalent stress for Prosthetic foot model 1 during mid-stance analysis 

 

 
Figure 299: Strain energy for Prosthetic foot model 1 during mid-stance analysis 

 

A) ABS 

                  
Figure 300: Total deformation (mm)         Figure 301: Total deformation (Hz) 

             
Figure 302: Equivalent Stress                    Figure 303: Strain Energy 

B) ABS+ PC Plastic 

                       
Figure 304: Total deformation (mm)         Figure 305: Total deformation (Hz) 
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Figure 306: Equivalent Stress                       Figure 307: Strain Energy 

C) ACETAL RESIN 

              
Figure 308: Total deformation (mm)             Figure 309: Total deformation (Hz) 

             
Figure 310: Equivalent Stress                           Figure 311: Strain Energy 

D) CFRC 

           
Figure 312: Total deformation (mm)          Figure 313: Total deformation (Hz) 

            
Figure 314: Equivalent Stress                         Figure 315: Strain Energy 
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E) NYLON 6/6 

            
Figure 316: Total deformation (mm)          Figure 317: Total deformation (Hz) 

            
Figure 318: Equivalent Stress                     Figure 319: Strain Energy 

F) PEEK 

                 
Figure 320: Total deformation (mm)       Figure 321: Total deformation (Hz) 

      
Figure 322: Equivalent Stress                        Figure 323: Strain Energy 

G) PET 

           
Figure 324: Total deformation (mm)         Figure 325: Total deformation (Hz) 
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Figure 326: Equivalent Stress                          Figure 327: Strain Energy 

H) PLA 

          
Figure 328: Total deformation (mm)   Figure 329: Total deformation (Hz) 

       
Figure 330: Equivalent Stress                         Figure 331: Strain Energy 

I) UHMW-PE 

       
Figure 332: Total deformation (mm)      Figure 333: Total deformation (Hz)                    

                       
Figure 334: Equivalent Stress                           Figure 335: Strain Energy 
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APPENDIX-D 

CP WALKER MATERIAL ANALYSIS DATA 

Table 1. CP walker material analysis data (Child weight) 

Sr 

no. 

B Group Parts  

(Frame, Seat, 

Collar) 

Material list 

Child weight 

20 kg 40 kg 

Sitting position Standing position Sitting position Standing position 

Total 

deformation 

(mm)  

Equivalent 

stress 

(MPa) 

Total 

deformation 

(mm)  

Equivalent 

stress 

(MPa) 

Total 

deformation 

(mm)  

Equivalent 

stress 

(MPa) 

Total 

deformation 

(mm)  

Equivalent 

stress 

(MPa) 

A1 S.S 0.02798 6.1617 0.037296 2.3656 0.05596 12.323 0.074591 4.7312 

A2 Aluminum 0.07229 5.5124 0.10083 2.3561 0.14458 11.025 0.20166 4.7123 

A3 Titanium 0.05428 5.7266 0.74509 2.3445 0.10857 11.453 0.14902 4.6891 

A4 CFRC 0.5816 8.6493 1.1105 4.1447 1.1623 17.299 2.2211 8.2893 

A5 PEEK 1.2068 10.831 1.8379 3.6804 2.4136 21.662 3.6757 7.3607 

A6 PLA 1.3439 11.141 2.052 3.7806 2.6877 22.282 4.1039 7.5612 

A7 PET 1.5905 11.63 2.4422 3.9087 3.181 23.26 4.8844 7.8174 

A8 Acetal Resin 

(POM) 

1.6002 11.657 2.4565 3.9242 3.2004 23.314 4.913 7.8484 

A9 ABS+PC 

Plastic 

1.8276 12.031 2.8184 4.0178 3.6552 24.061 5.6369 8.0356 

A10 Nylon 6/6 3.0493 13.274 4.7707 4.3559 6.0985 26.547 9.5415 8.7118 

A1. Child weight: 20 Kg (Material: S.S.) 

      
Fig. 1. Total deformation and Equivalent stress for weight of child as 20 kg in a sitting position (S.S. Material) 

 

     
Fig. 2. Total deformation and Equivalent stress for weight of child as 20 kg in standing position (S.S. Material) 

 

A1. Child weight: 40 Kg (Material: S.S.) 

       
Fig. 3. Total deformation and Equivalent stress for weight of child as 40 kg in a sitting position (S.S. Material) 
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Fig. 4. Total deformation and Equivalent stress for weight of child as 40 kg in standing position (S.S. Material) 

A2. Child weight: 20 Kg (Material: Al.) 

     
Fig. 5. Total deformation and Equivalent stress for weight of child as 20 kg in a sitting position (Al. Material) 

 

    
Fig. 6. Total deformation and Equivalent stress for weight of child as 20 kg in standing position (Al. Material) 

A2. Child weight: 40 Kg (Material: Al.) 

    
Fig. 7. Total deformation and Equivalent stress for weight of child as 40 kg in a sitting position (Al. Material) 

 

      
Fig. 8. Total deformation and Equivalent stress for weight of child as 40 kg in standing position (Al. Material) 
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A3. Child weight: 20 Kg (Material: Ti.) 

    
Fig. 9. Total deformation and Equivalent stress for weight of child as 20 kg in a sitting position (Ti. Material) 

     
Fig. 10. Total deformation and Equivalent stress for weight of child as 20 kg in standing position (Ti. Material) 

A3. Child weight: 40 Kg (Material: Ti.) 

           
Fig. 11. Total deformation and Equivalent stress for weight of child as 40 kg in a sitting position (Ti. Material) 

              
 

Fig. 12. Total deformation and Equivalent stress for weight of child as 40 kg in standing position (Ti. Material) 

A4. Child weight: 20 Kg (Material: CFRC) 

            
Fig. 13. Total deformation and Equivalent stress for weight of child as 20 kg in a sitting position (Carbon fiber Composite Material) 
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Fig. 14. Total deformation and Equivalent stress for weight of child as 20 kg in standing position (Carbon fiber Composite Material) 

A4. Child weight: 40 Kg (Material: CFRC) 

    
Fig. 15. Total deformation and Equivalent stress for weight of child as 40 kg in a sitting position (Carbon fiber Composite Material) 

 

   
 

Fig. 16. Total deformation and Equivalent stress for weight of child as 40 kg in standing position (Carbon fiber Material) 

Table 2. CP walker material analysis data (Adult weight) 

Sr 

no. 

B Group 

Parts  

(Frame, 

Seat, 

Collar) 

Material 

list 

Adult weight 

50 kg 100 kg 

Sitting position Standing position Sitting position Standing position 

Total 

deform

ation 

(mm)  

Equivale

nt stress 

(MPa) 

Total 

deformati

on (mm)  

Equivale

nt stress 

(MPa) 

Total 

deformati

on (mm)  

Equivale

nt stress 

(MPa) 

Total 

deformati

on (mm)  

Equivale

nt stress 

(MPa) 

B1 S.S 0.06995 15.404 0.093239 5.914 0.13991 30.808 0.18648 11.828 

B2 Aluminum 0.18072 13.781 0.25207 5.8904 0.36145 27.562 0.50414 11.781 

B3 Titanium 0.13571 14.316 0.18627 5.8614 0.27141 28.633 0.3725 11.723 

B4 CFRC 1.454 21.623 2.7764 10.362 2.908 43.247 5.5527 20.723 

B5 PEEK 3.0169 27.078 4.5947 9.2009 6.0339 54.156 9.1893 18.402 

B6 PLA 3.3596 27.853 5.1299 9.4515 6.7193 55.706 10.26 18.903 

B7 PET 3.9763 29.075 6.1055 9.7717 7.9526 58.15 12.211 19.543 

B8 Acetal 

Resin 

(POM) 

4.0005 29.142 6.1413 9.8105 8.0009 58.285 12.283 19.621 

B9 ABS+PC 

Plastic 

4.5691 30.077 7.0461 10.045 9.1381 60.154 14.092 20.089 

B10 Nylon 6/6 7.6232 33.184 11.927 10.89 15.246 66.368 23.854 21.78 
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B1. Adult weight: 50 Kg (Material: S.S.) 

       
Fig. 17. Total deformation and Equivalent stress for weight of adult as 50 kg in a sitting position (S.S. Material) 

 

      
Fig. 18. Total deformation and Equivalent stress for weight of adult as 50 kg in standing position (S.S. Material) 

 

B1. Adult weight: 100 Kg (Material: S.S.) 

      
Fig. 19. Total deformation and Equivalent stress for weight of adult as 100 kg in a sitting position (S.S. Material) 

 

   
Fig. 20. Total deformation and Equivalent stress for weight of adult as 100 kg in standing position (S.S. Material) 

B2. Adult weight: 50 Kg (Material: Al.) 

           
Fig. 21. Total deformation and Equivalent stress for weight of adult as 50 kg in a sitting position (Al. Material) 
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Fig. 22. Total deformation and Equivalent stress for weight of adult as 50 kg in standing position (Al. Material) 

B2. Adult weight: 100 Kg (Material: Al.) 

   
Fig. 23. Total deformation and Equivalent stress for weight of adult as 100 kg in a sitting position (Al. Material) 

 

           
  

  Fig. 24. Total deformation and Equivalent stress for weight of adult as 100 kg in standing position (Al. Material) 

B3. Adult weight: 50 Kg (Material: Ti.) 

  
Fig. 25. Total deformation and Equivalent stress for weight of adult as 50 kg in a sitting position (Ti. Material) 

        
Fig. 26. Total deformation and Equivalent stress for weight of adult as 50 kg in standing position (Ti. Material) 
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B3. Adult weight: 100 Kg (Material: Ti.) 

   
Fig. 27. Total deformation and Equivalent stress for weight of adult as 100 kg in a sitting position (Ti. Material) 

   
Fig. 28. Total deformation and Equivalent stress for weight of adult as 100 kg in standing position (Ti. Material) 

B4. Adult weight: 50 Kg (Material: CFRC) 

  
Fig. 29. Total deformation and Equivalent stress for weight of adult as 50 kg in a sitting position (Carbon fiber Composite Material) 

    
Fig. 30. Total deformation and Equivalent stress for weight of adult as 50 kg in standing position (Carbon fiber Composite Material) 

 

B4. Adult weight: 100 Kg (Material: CFRC) 

  
Fig. 31. Total deformation and Equivalent stress for weight of adult as 100 kg in a sitting position (Carbon fiber Composite Material) 
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Fig. 32. Total deformation and Equivalent stress for weight of adult as 100 kg in standing position (Carbon fiber Composite Material) 
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APPENDIX-E 

LIST OF PUBLICATIONS 

a) Research paper in the journals 

 

1) Piyush Patel, Piyush Gohil (May 2022). “Custom orthotics development process 

based on additive manufacturing”, Materials Today: Proceedings, Volume 59, Part 

3, 2022, Pages A52-A63. 

DOI: https://doi.org/10.1016/j.matpr.2022.04.858. 

Indexed by: SJR, Scopus, Web of Science/Clarivate Analytics, UGC Care List. 

Impact Factor (TR): 1.46, SJR Rank: 0.355 | 2022, Scopus Cite Score: 2.3| 2022 

ISSN: ISSN: 2214-7853 (Online). 

 

2) Piyush Patel, Piyush Gohil (August 2021). “Role of additive manufacturing in 

medical application COVID-19 scenario: India case study”, Journal of 

Manufacturing Systems, Volume 60, 2021, Pages 811-822. 

     DOI: https://doi.org/10.1016/j.jmsy.2020.11.006. 

Indexed by: SJR, Scopus, Web of Science/Clarivate Analytics, UGC Care List. 

Impact Factor (TR): 9.498, SJR Rank: 2.95 | 2022, Scopus Cite Score: 15| 2022 

ISSN: Online ISSN: 1878-6642 Print ISSN: 0278-6125 

 

3) Design and Simulation Approach of Cerebral Palsy Pediatric Standard Walker 

(Elsevier Journal: Medicine in Novel Technology and Devices: Manuscript No: 

MEDNTD-D-23-00002R1: Under Review Process) 

 

4) Design, Analysis and Development of Prosthetic and Orthotic elements by Additive 

Manufacturing process (Springer Journal: Biomedical Engineering Letter: 

Manuscript No:BMEL-D-23-00319 : Under Review process) 

 

5) Design, Analysis, Development and Testing of Novel Prosthetic foot model for 

lower limb amputation level patients (Elsevier Journal: Composite communication, 

Manuscript No: COCO-D-23-00508: Under Review process) 

 

 

 

 

https://doi.org/10.1016/j.matpr.2022.04.858
https://doi.org/10.1016/j.jmsy.2020.11.006


Appendix 2023 

 

Investigations on Prosthetics / Orthotics elements developed from polymers and its composites      261 
 

b) Presenting research work at conferences 

1) Custom Orthotics development process based on Additive Manufacturing 

(International Conference on Materials and Technologies: NIT Raipur) 

2) Design and Simulation Approach of Cerebral Palsy (CP) Pediatric Walker 

(International Conference on Materials and Technologies: NIT Raipur) 
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c) Book chapter 

1) Piyush Patel, Piyush Gohil, Vijay Parmar (July 2021). “Bio Composite 

Material: Review and its Applications in Various Fields”, Encyclopedia of 

Materials: Composites, Elsevier, 2021, Pages 80-93, ISBN 9780128197318, 

https://doi.org/10.1016/B978-0-12-819724-0.00011-2. 

d) Patent Publication 

1) Product Patent entitled “Multiaxial foot-ankle mechanism for prosthetic 

legs" granted on 14-03-2024 (Patent No: 526523). 

 


