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Abstract— The lead screw or the power screws are the most 

common examples of threaded members. Lead screws are 

used as a linkage or power transmitting element of machine 

with the different ranges of loads. Lead screws provide higher 

level of design freedom. The lead screws are under tensile or 

compressive forces as well as torque. The number of 

geometrical, material parameters affects the stresses 

developed in screw. In this paper we analyze a lead screw 

TR90 manufactured by LHP, Solapur, first by analytically 

and then using FEA software. 
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I. INTRODUCTION 

Lead screw (or power screw), also known as translational 

screw is a machine member which is used for translating 

rotational motion of drive into linear motion. The lead screw 

can be manually operated or power operated depending as per 

the application.  

 The basic principle behind lead screw or power 

screw is simple as that of nut and bolt mechanism. However, 

lead screws are devices for linear force transmission or for 

linear motion. The threads used in lead screws are either 

square threads or trapezoidal threads. Square threads have 

best efficiency but are weaker at the root. Also they are costly 

for manufacturing. Trapezoidal threads on the other hand are 

easy to manufacture and thicker at the root of thread so they 

can carry higher load. In this paper, lead screw with 

trapezoidal threads is analyzed. 

II. PROBLEM DEFINITION 

The lead screw studied in this project is a part of a decanter 

machine. This decanter machine is used in water purification 

plant. A helical gear motor is used to operate the machine. 

This lead screw converts rotary motion of helical motor into 

linear motion of suction pipe. During working water exerts 

large amount of force on lead screw, so it is necessary to 

perform stress analysis of lead screw. Also optimization of 

geometrical parameters is needed for  the LHP company for 

later manufacturing process. LHP laid its foundation in 1981 

as a motor and pump manufacturer at Solapur in India. 

III. LITERATURE REVIEW 

Vasile Cojocaru, Zoltan Iosif Korka [ ] made the analysis 

using static planar 2D FEM studies. For bolt with the 

trapezoidal thread, the variation of the radius from 0.1mm to 

0.6mm lead to a decrease of the maximum local stresses with 

approximately 44%. 

 Vikrant Karmarkar et el,[ ] concluded, To have 

better life of threads, the load distribution should be uniform 

Increase in pitch causes more unevenness in load distribution 

and load on first thread increases. Change in nominal 

diameter did not have much effect on the load distribution. 

 Theja N et el [ ]studied steel tie rods for load bearing 

capacity and failure analysis by using buttress, acme and 

modified square threads. The results suggest the least number 

of turns of the thread engagement to prevent the breakdown 

of threaded mild steel tie rod. While using buttress and acme 

thread connection failure occurred at unengaged threads. 

 Aman B Kotwal [ ] concludes, the contacting surface 

of lead screw with re-circulating base is under maximum 

deformation while the bottom most surface is minimum 

deformation. Stress is concentrated at point where thread 

start, stress is distributed in lead screw body gradually. 

 Wei Zhang, Xiang Shi, Dongbo Li [ ] done the study 

aiming at the contact fatigue problems of variable lead screw 

in subway door system. They concluded that based on the 

analysis of contact fatigue analysis of roller, the life of the 

variable lead screw system can be determined. 

IV. OBJECTIVES OF THE WORK 

1) Effect of load acting on the lead screw 

2) Design verification trough classical approach and failure 

criteria for lead screw. 

3) FEA approach for study the stress \strain and 

deformation. 

V. LEAD SCREW SPECIFICATIONS 

 
Fig. 4A: Production drawing of Lead screw TR90 16pitch. 

 
Fig. 4B: CAD Models for Pressure Reducer 

Material of Lead screw EN24 

Design Load 10 tonns 

Outer Diameter 90 mm 

Total length 1450 mm 

Threaded length 900 mm 

Thread type Trapezoidal 

Pitch 16 mm 

Nut Engagement 160 mm 
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VI. DESIGN OF LEAD SCREW  

Analytical calculations for Existing parameters -   

Outer Dia= 90mm, Core Dia= 72mm, Mean Dia= 81mm, 

Pitch= 16mm, Engagement= 160mm. 

A. Torsional shear stress 

𝜏 =
16 𝑇

𝜋 𝑑𝑐3
 

𝜏 =  
16 × 959158.27

𝜋 × (72)3
 

𝜏 = 13.08 N/mm2 

B. Principal shear stress 

τ max = √(
𝜎

2
)2 + 𝜏2 

τ max = √(
24.09

2
)2 + (13.08)2 

τ max =  17.78 N/mm2 

C. Von Mises stress 

σ’ =  √𝜎2 + 3(𝜏)2 

σ’ = √24.092 + 3(13.08)2 

σ’ =  33.08 N/mm2 

VII. FINITE ELEMENT METHOD 

A. Introduction to FEM 

The Finite element method is effective discretization 

technique in structural mechanism. The finite element 

method is numerical method which can be used for accurate 

solution of problems arise during design. The basic concept 

in physical interpretation of FEM is the division of 

mathematical model into non- overlapping component of 

simple geometry called finite element 

B. Design verification by Finite Element Method. 

A finite element analysis of lead screw gives following 

information. 

1) Nodal point spatial location i.e. geometry 

2) Details of mass properties like stress, deflection 

3) Boundary conditions 

4) Analysis option 

C. Material Properties  

Part Name : Lead screw Material Material : EN24 Steel 

Mass Density 8 g/cm^3 

Yield Strength 250 MPa 

Ultimate Tensile Strength 540 MPa 

Young's Modulus 193 GPa 

Poisson's Ratio 0.3 ul 

Shear Modulus 74.2308 GPa 

VIII. SIMULATION RESULT 

 
Fig. 7a: Von Mises Stress 

Max. Value of Von Mises stress is 33.23 MPa. 

 
Fig. 7b: Displacement 

Max. Displacement of screw is 0.048mm. 

 
Fig. 7c: 1st Principal Stress 
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Fig. 7d: Safety Factor 

IX. RESULTS & CONCLUSIONS 

After calculating the stresses in lead screw by analytical 

method it is verified by the finite element model. The results 

of analytical and FEM are compared. It is found that results 

are approximate or closer to each other. 

 It was found that stress analysis by analytical 

method is difficult and takes more time while FEA software 

allows us to find stress throughout the section with less time.  
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