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Abstract— Lead screws and screw jacks provide positioning 

and lifting functions in industrial machinery, and thus the 

market for these products benefits from trends to automate 

applications and the replacement of hydraulic lifting systems. 

A big driver of the market for these products is demand for 

more efficient machinery. However, the regional markets for 

these products differ in terms of product design and 

acceptance in industrial applications, which has impacted the 

overall market and its future development. 
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I. INTRODUCTION 

A lead screw (or lead screw), also known as a power screw or 

translation screw, is a screw used as a linkage in a machine, 

to translate turning motion into linear motion. Because of the 

large area of sliding contact between their male and female 

members, screw threads have larger frictional energy losses 

compared to other linkages. They are not typically used to 

carry high power, but more for intermittent use in low power 

actuator and positioned mechanisms. Common applications 

are linear actuators, machine slides (such as in machine 

tools), vices, presses, and jacks. Lead screws are 

manufactured in the same way as other thread forms (they 

may be rolled, cut, or ground). 

A lead screw is sometimes used with a split nut also 

called half nut which allows the nut to be disengaged from 

the threads and moved axially, independently of the screw's 

rotation, when needed (such as in single-point threading on a 

manual lathe). 

II. TYPES 

Power screws are classified by the geometry of their thread. 

V-threads are less suitable for lead screws than others such as 

ACME because they have more friction between the threads. 

Their threads are designed to induce this friction to keep the 

fastener from loosening. Lead screws, on the other hand, are 

designed to minimize friction. Therefore, in most commercial 

and industrial use, V-threads are avoided for lead screw use. 

Nevertheless, V-threads are sometimes successfully used as 

lead screws, for example on micro lathes and micro mills. 

A. Square Thread 

1) Main article: Square thread form 

Square threads are named after their square geometry. They 

are the most efficient, having the least friction, so they are 

often used for screws that carry high power. But they are also 

the most difficult to machine, and are thus the most 

expensive. 

B. Acme Thread 

 
Fig. 1: Acme Thread 

An Acme screw 

1) Main article: Acme thread form 

Acme threads have a 29° thread angle, which is easier to 

machine than square threads. They are not as efficient as 

square threads, due to the increased friction induced by the 

thread angle. ACME Threads are generally also stronger than 

square threads due to their trapezoidal thread profile, which 

provides greater load-bearing capabilities. 

C. Buttress thread 

1) Main article: Buttress thread 

Buttress threads are of a triangular shape. These are used 

where the load force on the screw is only applied in one 

direction. They are as efficient as square threads in these 

applications, but are easier to manufacture. 

III. DESIGN OF LEAD SCREW 

The lead screw is subjected to gradual load as shown in fig, 

 
Fig. 2: Layout of fixture 

 
Fig. 3: loading diagram 

Take moment at point A, 

MA = 0 

1400×4.2×2.1 = Rb×4.2 

RB=2940N 

RA=RB=2940N 

A. Shear Force Diagram 

SAL=0 N 

SAR=2940 N 

SBL=2940-1400×4.2= -2940 N 

SBR=0 N 

 
Fig. 4: Shear force diagram 

For point of maximum bending moment, 
2940   

𝑥
  =  

2940

4.2−𝑥
 

X= 2.1 m 

B. Bending Moment Diagram, 

MA= 0 Nm 
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Fig. 5: Bending Moment Diagram 

MC= 2940×2.1-1400×2.1×
2.1

2
 =3087 Nm 

MB = 2940×4.2-1400×4.2×
4.1

2
 = 0Nm 

Now, 

C. Maximum Bending Moment, 

Mmax= MC = 3087 Nm 

 Torque available at motor 

T1= 19.10 Nm 

 Power available is same at both point, 

(P)at point 1 = (P)at point 2 

(
2ᴫ𝑛𝑡

60
 ) at point 1 = (

2ᴫ𝑛𝑡

60
  ) at point 2 

N1T1 = N2T2 

But, 

N∞
1

𝐷
 

𝑇

𝐷
at point 1 = 

𝑇

𝐷
at point 2 

T2= × 140 

T2=33.425 Nm 

Torque available at point 2 is= 33.425 Nm 

Now, 

Material selected for lead screw is SSC5 having 

properties 

Ultimate tensile strength, but =950 N/mm2 

Yield strength, Syt= 580 N/mm2 

Now, 

 Allowable Shear Stress, 

τS= 0.18 Sut=171 N/mm2 

τS= 0.30 SYt=174 N/mm2 (take smaller value) 

τS= 171 N/mm2 is selected 

Now, 

 Equivalent torque, 

Te =√(kb × M)2 + (kt × T)2 

Where, 

Te = Equivalent Torque 

Kb = Combined shock and fatigue factor for bending 

= 1.5 

Kt= Combined shock and fatigue factor for torsion 

= 1.0 

Te =√(1.5 × 3087)2 + (1 × 33.425)2 

Te= 4630.6206 Nm 

Te= 4.6306×106 Nmm 

Now, 

τmax=
16×𝑇𝑒

ᴫ𝑑3  

Where, 

τmax=maximum allowable shear stress 

Te = Equivalent Torque 

D = diameter of shaft 

171=
16×4.6306×106

ᴫ𝑑3  

d = 51.6659mm 

Core diameter=53mm is selected 

From Design Data Book, 

Pitch=9mm 

Nominal diameter=62mm 

IV. NEED TO DESIGN LEAD SCREW 

For design purpose mechanical analysis of lead screw 

affected by various parameters like efficiency, Torque 

requirement and load capacity. There are numerous important 

for successful design of lead Screw for drive system. 

Whenever sliding motion exists in machine, system create 

vibration and which severally affects the function of system. 

In this work the lead screw is slide with the ball screw as 

system operate. The most common problem for the lead 

screw is backlash. The backlash severely Affect the position 

accuracy of lead screw, hence both design and manufacturing 

of lead screw may reduce the presence of backlash. 

V. ADVANTAGES & DISADVANTAGE 

The advantages of a lead screw are: 

 Large load carrying capability 

 Compact 

 Simple to design 

 Easy to manufacture; no specialized machinery is 

required 

 Large mechanical advantage 

 Precise and accurate linear motion 

 Smooth, quiet and low maintenance 

 Minimal number of parts 

 Most are self-locking 

The disadvantages are that most are not very 

efficient. Due to the low efficiency they cannot be used in 

continuous power transmission applications. They also have 

a high degree of friction on the threads, which can wear the 

threads out quickly. For square threads, the nut must be 

replaced; for trapezoidal threads, a split nut may be used to 

compensate for the wear. 

VI. RESULT AND CONCLUSION 

After calculating the lead screw dimensions by analytical 

method it verifies by the finite element model. Discussion on 

result obtained by theoretical analysis is carried out for 

statement of conclusion. 

Differences in result are compared for mode and 

specimen analyses at thread start section and overall thread 

section. 

Initially the deformation produced in lead screw due 

to the gradual load applied on it. As we discus mode shape 2: 

Directional deformation, the contacting surface of lead screw 

with recalculating baa is under maximum deformation while 

the bottom most surface is minimum deformation. Where 

stress is concentrated at the point where thread is start .stress 

is distributed in lead screw body gradually; mode shape gives 

the idea of different stresses and deformations produced in 

lead screw. From this work the statement of conclusion is lead 

screw safe to work against the given value of load considering 

deformation and stresses producing in lead screw. 
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