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Abstract— The conventional prosthesis designs of fixed 

artificial legs are simple in construction. It consist of two 

basic parts a socket which connects residual leg with another 

part of artificial leg. They only provide support to the leg 

but they do not fully anticipate in the movement of the leg 

due to the fixed nature of leg and creates discomfort to the 

user. There is a need for design a new prosthesis leg with 

knee and ankle joints to perform movements and provide 

comfort to the user. This paper demonstrates the Data 

accumulation, CAD Model, FE Model, FE Results of 

existing prosthetic leg. 
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I. INTRODUCTION 

The human walking style or pattern is a regular function of 

the movement of the upper and the lower (leg) limb. The 

human stance is divided into five phases namely stance 

flexion, stance extension, swing flexion, pre swing and 

swing augmentation. During the posture or stance phase the 

heel of the foot strikes the ground and the knee flexes and 

the whole weight of the body is shifted on the leg and the 

lower leg movement. While the swing stage the foot leaves 

the ground and the knee swings till the heel of the foot is 

ready to strike the ground. The maximum energy is 

consumed in walk during the swing phase.  

II. OBJECTIVE 

 Design and analysis of flexible artificial leg. 

 To improve functions of artificial leg by improving the 

existing fixed   leg design.  

 To design an artificial prosthesis leg with ankle and 

knee joint  

III. RESEARCH METHODOLOGY 

 Data accumulation 

 Literature survey 

 Design calculation of flexible artificial leg. 

 CAD modeling of the flexible artificial leg. 

 Analysis of design in FEA. 

 Modification of the design if needed. 

 Result discussion 

 Design finalization 

IV. DATA ACCUMULATION 

During discussion with the patients which were present at 

the prosthetic leg exhibition, which was part of celebrating 

125th birth anniversary of Dr. B. R. Ambedkar as part of ‘ 

panchtirth’ announced by Prime Minister Narendra  Modi in 

April 2016,  at Yashwant Stadium, Sitabirdi, Nagpur, we 

pointed out following some problems regarding the 

prosthetic legs which were distributed at that exhibition. 

According to patient  ‘ kavdu asaram jagnale , hivra, moda, 

nagpur,’ who lost his both legs at accident, the knee joint is 

movable but it is usable only for sitting purpose when 

patient uses whole weight of the body. Durung walking 

there is no movement at knee joint, because of which he has 

to uplift the whole weight of the prosthetic leg which 

consumes more energy and irregular walking style which 

leads to fatigue at very less time. Also due to whole weight 

which is uplifted by means of residual leg, the residual leg 

get infected due to frequent friction between prosthetic leg 

and residual leg. 

According to patient, ‘Haridas Bhika Wasake, tilka, 

sadakarjuni, Gondia,’ the prosthetic leg should also have the 

ankle joint, which can make walking easier and smoothly. 

According to him restricted ankle joint can reduce the 

uplifting weight of the prosthetic leg and make the walking 

style most likely to the original one. The present prosthetic 

leg which are distributed at exhibition have rigid ankle joint. 

A. Kavdu Asaram Jagnale with his prosthetic leg 

 
Fig. 1: 

B. Haridas Bhika Wasake with His Prosthetic Leg 

 
Fig. 2: 
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V. PROSTHETIC LEG MAKING PROCESS AT EXHIBITION 

1) Measurement of patients leg is taken. 

2) According to measurement they prepare the profile 

(mould) of the patient leg with plaster of Paris (pop). 

3) The hot plaster of Paris profile is allowed to cool. 

4) At 50-55 degree Celsius,  it is wrapped by particular 

insulating cloths. 

5) Then high density polyethylene (HDPE) is covered over 

profile. 

6) The particular insulating cloths avoid the POP and 

HDPE contact. 

7) After some time when HDPE takes profile shape, it is 

removed and allowed to heat at the air hot tank for 

obtaining strength. 

8) The part above the knee and below the knee is joined 

with the help of aluminum stripe with movable joint at 

knee. 

VI. AIR HOT TANK FOR HDPE STRENGTH 

 
Fig. 3: 

VII. PROSTHETIC LEG CAD MODEL 

 
Fig. 4: 

 
Fig. 5: 

VIII. PROSTHETIC LEG DETAILING 

 
Fig. 6: 

A. FE model 

 
Fig.7: 

B. FORCES 

Human weight = 80 kg 

Force = 80 x 9.81 = 784.8 N 

No. of nodes = 860 

Load on single node = 0.9125 N  
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Fig. 8: 

C. FEA RESULTS (static)  

 

 
Fig. 9: 

1. Displacements = 0.14mm 

2. Displacements = 2.34mm 

3. Displacements = 4.95mm 

4. Stresses = 75.4 MPa 

5. Stresses = 112 MPa 

6. Stresses = 198 MPa 

Table 1: 

IX. CONCLUSION 

Hence, we understood the prosthetic leg manufacturing 

process at exhibition and all the necessary data is 

accumulated for the prosthetic leg modeling and design of 

the prosthetic leg is done using CAD software PTC CREO 

PARAMETRIC V5 (PRO-E). FE results Analysis are 

inconvenient of the existing prosthetic leg model. So there is 

need to redesign the existing prosthetic leg, it will be the 

part of our next paper. 
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