
Stresses in Body of Power Screws
(Static Screw Stresses )

1-Maximum nominal shear stress in torsion of the screw body τyz

Torsion

For a power screw or threaded fastener, we 
generally use 



2-Axial Stress:

Where A is the effective area. For threaded fasteners this is generally the 
tensile stress area  At (from tables ). For power screws we use dr.

Axial stress in screw body σy



At the interface of the nut and the bolt (where the threads for each are in contact) a 
bearing stress is developed. This bearing stress is computed by using the projected 
area over which the two surfaces are in contact. 

3-Bearing stress in threads,

A screw thread is subjected 
to the localized 
compressive stress at 
profile of threads of nut and 
screw.



d as r d of the bolt. 
n :The number of threads in contact is given by the nut thickness divided by the 
pitch of the threads 

n= t/p

4-Bending stress at root of thread,σx



Experiments indicate the first thread carries 38% 
of the load, the second thread 25%, and the third 
thread 18%.  The seventh thread is free of load.
To find the largest stress in the first thread of a 
screw-nut combination, use 0.38F in place of F, 
and set nt = 1.



Shear of Nut Threads Shear of Bolt Threads

ldA crestshear  ldA rootshear 

l

The shear strength of 
the bolt and nut 

material may not be 
the same.



Stresses in Threads of Power Screws

• Consider stress element at the top of the root 

“plane”

Obtain von Mises stress from



Given that nt=4

ACME thread 



Length=3.5 inch

Torque=Length×Force

T=3.5Force

Bending Moment=distance to the centre of the screw 
×Force = (3.5-(3/4)/2)Force=3.125Force
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Force=8.5 lb.f

T=3.5×8.5=30 lbf.in

d/2  wronge 





dm=d-Pitch/2= 0.7 in

dr=d- P/4= 0.65 in



Power Screw Friction Coefficients







Power Screw Safe Bearing Pressure
-In order to reduce wear of the screw and nut, the bearing pressure on the thread 
surfaces must be within limits.  
- In the design of power screws, the bearing pressure depends upon the materials of 
the screw and nut, relative velocity between the nut and screw and the nature of 
lubrication













Experiments indicate the first thread carries 38% 
of the load, the second thread 25%, and the third 
thread 18%.  The seventh thread is free of load.
To find the largest stress in the first thread of a 
screw-nut combination, use 0.38F in place of F, 
and set nt = 1.
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The screws are carburized and heat treated and 
common materials are AISI 1010, 3310, 4620, and 
8620. Nuts are generally made of soft ductile 
materials such as bronzes and brasses and cast iron 
due to its rather low friction coefficient. due to its rather low friction coefficient. 





Thread Stresses – Bearing
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Example: A screw jack is to lift a load of 80 kN through a height of 400 mm. 
The elastic strength of screw material in tension and compression is 200 MPa 
and in shear 10 MPa. The material for nut is phosphor-bronze for which the 
elastic limit may be taken as 100 MPa in tension, 90 MPa in compression and 
80 MPa in shear .The bearing pressure between the nut and the screw is not 
to exceed 18 N/mm2. Using a F.S= 2:

1-Design and draw the screw jack. The design should include the design of 1. 
screw, 2. nut, 3. handle and cup,and 4. body. screw, 2. nut, 3. handle and cup,and 4. body. 



Design of screw

for safety add 6 mm to the dimensions ,     
dr = 38 mm      d = dr+p= 46 mm    dm= dr+p/2= 42 mm 
for a     pitch = 8 mm  






